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African Elephant Specialist Group report
Rapport du Groupe Speécialiste des Eléphants d’Afrique

Holly T. Dublin, Chair/Président

IUCN/SSC African Elephant Specialist Group, PO Box 68200, Nairobi 00200, Kenya

email: holly.dublin@iucn.org

| am pleased to start thisreport with some good news,
for achange, on the funding front. In addition to the
very generous support from the UK Department for
Environment, Food and Rural Affairs, which | re-
ported on in the last issue of Pachyderm, the United
States Fish and Wildlife Service has recently agreed
to provide support to several of our core activities
from their 2006—2007 funding appropriation. Com-
bined, funds from these two sources will cover the
operating costs of our Nairobi Secretariat for another
year. | would like to extend my deepest gratitude to
both donors for this wonderful support!

| would also like to take this opportunity to wel-
come Dr Silvester Nyakaana from Uganda to the
African Elephant Specialist Group. Dr Nyakaanahas
done extensive work on elephant genetics through-
out the continent. His expertise will be welcomed,
especialy in light of the many ongoing studies into
the taxonomic status of Africa’s elephants and asso-
ciated conservation implications.

But on a sad note and further to the situation re-
port | provided you some time ago, Julian Blanc,
manager of theAfrican Elephant Databasefor the past
fiveyears, will beleavingustojointhe CITESMIKE
programme as their new data analyst, from 1 March
2007. | do not think | need to tell any of you that
Julian has been awonderful friend and colleague, not
only to the staff and members of the AfESG but to
countless numbers of partners and collaborators as
well. Our upcomingAfrican Elephant Status Report
will be Julian’s second but his contributions go so
much further than this. We will all miss his genuine

Jai le plaisir de pouvoir commencer ce rapport par
quelques bonnes nouvelles, pour changer, sur lefront
du financement. En plus du soutien trés généreux que
nous a accordé le Département britannique pour
I”Environnement, I’ Alimentation et les Affaires
rurales, dont j’ai parlé dansle dernier Pachyderm, le
Fish and Wildlife Service américain a accepté
derniérement de supporter plusieurs de nos activités
de base dans le cadre de |’ attribution de ses fonds
2006—2007. Mis ensemble, les fonds provenant de
ces deux sources pourront couvrir les frais de fonc-
tionnement de notre Secrétariat de Nairobi pour un
an. Jevoudraisexprimer toute magratitude a ces deux
donateurs pour ce merveilleux soutien.

Je voudrais aussi profiter de cette occasion pour
souhaiter la bienvenue au Dr Silvester Nyakaana,
d’Ouganda, au sein du Groupe Spécialiste des
Eléphantsd’ Afrique. I aénormément travaillésur la
génétique des éléphants dans tout le continent. Son
expertise seralabienvenue, spécialement alalumiére
des nombreuses études en cours sur le statut
taxonomique des éléphants africains et des implica-
tions qu’ elles ont pour la conservation.

Dansun registre plustriste, pour compléter lerap-
port que je vous faisais il y a quelque temps, Julian
Blanc, qui est le gestionnaire de la Base de Données
del’ Eléphant Africain depuis cing ans, vanous quit-
ter pour rejoindre le programme MIKE de laCITES
dont il seralenouvel analyste des donnéesapartir du
1* mars 2007. Je ne crois pas qu'il est nécessaire de
vous dire combien Julian aété un ami et un collégue
merveilleux, non seulement pour les membres du
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collaborative spirit, his creative and probing mind,
and his gentle ways. On top of this,his unique techni-
cal competence and hisunstinting commitment to task
will be difficult, if not impossible, to replace. On be-
half of IUCN, the SSC, the African Elephant Spe-
cialist Group and all our members, | want to thank
Julian for being one of our ‘dream team’ for the past
fiveand ahalf yearsand to wish him good luck in his
new position. We shall look forward to continuing
our work together in new and different ways.

The African Elephant Database

The AfESG’s Data Review Working Group met in
Nairobi in July to review the draft African Elephant
Satus Report 2007 (AESR 2007), and to discuss the
future of the African Elephant Database. At the time
of writing thisreport, the AESR 2007 wasinitsfina
draft stage and will be made available on the website
http://iucn.org/afesg/aed early in the New Year.

In a bid to improve the quality of range data in
the AED, datafrom the Landscan 2002 human ambi-
ent population density dataset have been used to cor-
rect possible anomaliesin theAED’srange coverage.
Areaswhere possible elephant range overlapped with
estimated human population densities of 15 or more
persons per square kilometre have been recategorized
as ' doubtful’ range.

Discussions have been initiated with the Chairs
of other [IUCN SSC Specialist Groups towards de-
veloping amulti speci es popul ation-monitoring data-
base, modelled along thelines of the AED. Itishoped
that increasing the number of species covered by the
AED and turning the enterprise into awider collabo-
ration within the Species Survival Commission will
enhanceitseffectivenessand future sustainability. The
Antelope Specialist Group and, in particular, the In-
ternational Giraffe Working Group have expressed
interest. The Equid Specialist Group asoisinterested
in developing a Grevy's Zebra database.

Managing ecological impacts of
elephants

Update from the Local Overpopulation Task
Force

At the end of June 2006 AfESG’s L ocal Overpopula-
tion Task Force (LOTF) finalized the first draft of its
technical review of main options for managing the

GSEAf mais aussi pour d' innombrables partenaires
et collaborateurs. Le nouveau rapport sur le statut de
I’ éléphant africain sera le second de Julian, mais sa
contribution vabien plusloin que cela. Son sensinné
de la collaboration, son esprit créatif et pénétrant et
sa si aimable fagon d’étre vont beaucoup nous
manquer. Ajoutez-y ses compétences techniques
uniques et son engagement sans réserve dans le tra-
vail qui seront difficiles, voire impossibles a
remplacer. Aunomdel’ UICN, delaCSE, du Groupe
Spécialiste des Eléphants d’ Afrique et de tous nos
membres, je veux remercier Julian qui fut un desnos
« dream team » des cing derniéres années et demi et
Iui souhaiter bonne chance ason nouveau poste. Nous
espérons pouvoir continuer atravailler ensembledans
d’ autres nouvelles circonstances.

La Base de Données de I'Eléphant
Africain

LeGroupedetravail du GSEAf chargédelarévision
des données s'est réuni a Nairobi en juillet pour
réviser le projet du African Elephant Satus Report
2006 (AESR 2006) et pour discuter del’avenir dela
Base de Donnéesdel’ Eléphant Africain. Au moment
d’ écrire ce rapport, I’ AESR en est & son projet final
et il seradisponible sur le site http://iucn.org/afesg/
aed au début de I’ année prochaine.

Afin d’améliorer la qualité des données sur la
répartition dansla BDEA, on a utilisé des données en
provenance du set de données Landscan 2002 sur la
densité de popul ation humaine ambiante, pour corriger
d’ éventuelles anomalies dans la couverture de la
répartition dans la BDEA. Les zones ou I'are de
répartition des ééphants recouvrait des zones ou la
densité de population humaine dépassait 15
personnes’km? ont été reclassées comme «douteuses».

On alancé des discussions avec les présidents des
autres Groupes de spécialistes des CSE de I’'UICN
en vue de développer une base de données de moni-
toring portant sur de nombreuses espéces, configurée
selon les directives de la BDEA. On espere qu’en
augmentant le nombre d’ espéces couvertes par la
BDEA et entransformant cette entreprise en une col-
laboration plus vaste au sein de la Commission de
Sauvegarde des Espéces, nous allons augmenter son
efficacité et sa durabilité. Le Groupe Spécidiste des
Antilopes et, en particulier, le Groupe de travail sur
les girafes ont marqué leur intérét. Le Groupe
Spécialiste des Equidés s'intéresse aussi au déve-
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ecological impact of elephants. This document was
sent to anumber of external reviewersand also placed
onthe AfESG'swebsitefor public review. The docu-
ment elicited much interest (it was downloaded over
2000 times between July and September) and much
constructive criticism. Our thanks to all those who
sent us their comments.

LOTF met on 21-22 September 2006, in Cape
Town to discuss the feedback received. It was de-
cided that fairly substantial restructuring of the docu-
ment was necessary and new writing assignments
were issued accordingly. If everything goes accord-
ing to plan, the final document will be ready for dis-
semination by mid-2007.

Scientific Roundtable on Elephants and
their impact in South Africa

In late August 2006, | was privileged to join adozen
leading elephant scientists, who included fellow
AFESG member lain Douglas-Hamilton, for the sec-
ond gathering of the South African Elephant Scien-
tific Roundtable. This group was convened by South
Africa’sMinister of Environmental Affairsand Tour-
ism, Marthinusvan Schalkwyk, to help provide guid-
ance on South Africa’s policy on managing el ephant
populations. During an earlier session of the
roundtable in January, the scientists had concluded
that there was ‘no compelling evidence to suggest
the need for immediate, large-scale reduction of el-
ephant numbers in Kruger National Park, athough
density, distribution and population structure might
need to be managed in some protected areas, includ-
ing Kruger National Park, to meet biodiversity and
other objectives (SRT 2006).

The second roundtable discussion resulted in a
‘Statement of Scientific Consensus' proposing the
establishment of a 20-year programme on research
and adaptive management to help obtain a better un-
derstanding of the short-, medium- and long-term
consequence of different management interventions.
A comprehensive research proposal is now under
development by the South African National
Biodiversity Institute, which will outlinetheresearch
platform for six core areas: 1) scientific assessment
of all current data; 2) experiments, such as to estab-
lishthelikely trajectory of elephant numbers, there-
lationship between elephant density and a range of
ecological consequencesin various ecosystems, and
the consequences of various management options; 3)

loppement d’une base de données sur le zébre de
Grévy.

Gérer les impacts écologiques des
éléphants

Mise a jour par la force spéciale chargée de
la surpopulation locale

Finjuin 2006, laForce spécial e pour lasurpopulation
locale (Local Overpopulation Task Force LOTF) a
finalisé le premier projet de sa revue technique des
principalesoptions pour gérer lesimpacts écologiques
des éléphants. Ce document fut envoyé a un certain
nombre de réviseurs externes et placé sur le site du
GSEATf pour une révision publique. Il a suscité
beaucoup d'intérét (il a été déchargé plus de 2.000
fois entre juillet et septembre) et des critiques tres
constructives. Nous remercions tous ceux qui nous
ont envoyé leurs commentaires.

LaLOTF s est réunieles 21 et 22 septembre 2006
au Cap pour discuter les feed-back regus. On en a
conclu gqu’'il était nécessaire de procéder a une
restructuration assez substantielle du document, et les
nouvellesrédactions furent confiéesaqui dedroit. S
tout se passe comme prévu, le document final devrait
étre prét versle milieu de 2007.

Table ronde scientifique sur les
éléphants et leur impact en Afrique
du Sud

Fin ao(t 2006, j’a eu la chance d' accompagner une
douzaine d’éminents scientifiques spécialistes des
éléphants, y comprislemembre du GSEAf lain Doug-
las-Hamilton, lors de la seconde réunion de la Table
ronde sud-africaine sur les éléphants. Ce groupe était
convié par le ministre sud-africain desAffaires envi-
ronnementales et du Tourisme, Marthinus van
Schalkwyk, pour aider a donner des conseils pour la
politique sud-africaine en matiere de gestion des
populations d’ éléphants. Lors d’ une précédente ses-
sion de la table ronde en janvier, les scientifiques
avaient conclu qu’ «il N’y avait pasde preuve absolue

qui suggere lanécessité de réduire immeédiatement et
de facon importante le nombre des éléphants dans le
Parc National Kruger, méme s'il pouvait s avérer
nécessaire de gérer la densité, la distribution et la
structure de la population dans certaines aires
protégées, dont le Parc National Kruger, afind’ atteindre
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predictive modelling; 4) social, political and eco-
nomic research to explore stakehol der perceptionsand
attitudes, costs and benefits; 5) capacity building; and
6) adaptive management or orchestration of a close
interface between the practical day-to-day manage-
ment of elephantsin parksand the scientific research
programmes (SRT 2006).

Human-elephant conflict

Vertically integrated models for human-
elephant conflict management

Investigations are continuing into the development
of vertically integrated systemsfor managing human—
elephant conflict (HEC) in two pilot countries,
Burkina Faso and Tanzania. The final recommenda-
tionsof thisstudy will become available at the end of
thisyear, but preliminary findings indicate that such
national HEC management systems are considered
both necessary and desirable by the main stakehol ders
inthesetwo countries. Thisstudy will hopefully con-
tribute to a subsequent five-year pilot project to de-
sign and test national HEC management systemsin
Burkina Faso and Tanzania, subject to approval of
funding from UNDP's Global Environment Facility.

AfESG-certified training course for human-
elephant conflict mitigation

A comprehensive HEC training course is being de-
veloped by AfESG in collaboration with the Elephant
Pepper Development Trust and funded by WWF In-
ternational. Thiscourse, whichwill carry AfESG cer-
tification, will consist of five primary training
modules: 1) what isHEC and whose responsibility is
it? 2) an overview of elephant ecology and behav-
iour in HEC situations; 3) overview of current miti-
gation measures; 4) recording, reporting and
analysing problem incidents, and 5) devel oping com-
munity-based HEC mitigation projects. Participants
are expected to attain the core skills and competen-
ciesrequired to develop and implement effective com-
munity-based mitigation strategies. These should in
turn, put the participants in a good position to train
othersin the theory and application of various miti-
gation measures. In February 2007, a group of
AfESG-selected practitioners from both anglophone
and francophonerange stateswill be attending atrain-
ing workshop at the Elephant Pepper Training Facil-

les objectifsen matiére, notamment, de biodiversité»
(SRT 2006).

Lasecondediscussion delatableronde aabouti a
une Déclaration de Consensus Scientifique proposant
| établissement d’'un programme de recherche et de
gestion adaptative sur 20 ans, pour tenter d’ arriver a
une meilleure compréhension des consegquences a
court, moyen et long terme des différentes interven-
tionsde gestion. Une proposition derecherchegloba e
est en cours de préparation au South African National
Biodiversity Institute qui délimiterala plateforme de
recherche dans six domaines centraux: 1) I’ évaluation
scientifique de toutes les données actuelles, 2) les
expérimentations, commetenter d’ établir |’ évolution
probable du nombre d’ ééphants, larelation entre la
densité des éléphants et toute une gamme de
conséquences écologiques dans divers écosystemes
et les conséquences de diverses options de gestion,
3) la modélisation prédictive, 4) des recherches
sociales, politiques et économiques pour étudier la
perception et I’ attitude des personnes intéressées, les
coltset lesbénéfices, 5) lerenforcement des capacités
et 6) la gestion adaptative ou I’ orchestration d’un
interface’ étroit entrelagestion pratiqueau jour lejour
des éléphants dans les parcs et les programmes de
recherche scientifique (SRT 2006).

Conflits hommes-éléphants

Modeles verticalement intégrés pour la
gestion des conflits hommes-éléphants
(CHE)

Les investigations se poursuivent pour le
dével oppement de cesmodél es dans deux payspilotes,
le Burkina Faso et |a Tanzanie. Les recommandations
finalesde cette éude seront disponiblesalafin de cette
année, mais les résultats préliminaires indiquent que
de tels systémes de gestion des CHE sont considérés
comme éfant auss nécessaires que souhaitables par les
principales parties concernées des deux pays. Cette
étude contribuera, nous |’ espérons, aun projet de cing
ans pour préparer et tester des systémes nationaux de
gestion desCHE au BurkinaFaso et en Tanzanie, soumis
al’ approbation pour financement du GEF/PNUD.

Formation certifiée par le GSEAf en
mitigation des conflits hommes-éléphants

Le GSEAf est occupé a développer une formation
compléte en CHE en collaboration avec le Elephant
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ity in Livingstone, Zambia, where these new mod-
uleswill be used for the first time.

Recent technical workshops on HEC

‘Mitigating Human—Elephant ConflictinAfrica A Les-
son-Learning and Network Developing Meeting’ took
place at the Kenya Cooperative Collegein Nairobi from
26 to 27 September 2006. This meeting was widely
attended by HEC practitioners from eastern and south-
ernAfricaand South-East Asia. TheATESG wasrepre-
sented by Dr Richard Hoare, the Chair of the AfESG's
Human—Elephant Conflict Working Group and Leo
Niskanen, AfESG'’s Senior Programme Officer. Other
AfESG members attending the meeting included Dr
Noah Sitati, Mr Patrick Omondi and Mr MosesLitoroh.
The meeting provided a useful forum for HEC practi-
tionersfromdifferent range statesacrossAfricaandAsia
to share lessons learned from latest research and miti-
gationtrials. For amore detailed account of the discus-
sions and outcomes, see the specia report on page 95
of thisissue,

Damage caused by afew small herds numbering
no more than eight elephants is becoming a major
problemin villagesaround the Sikasso region of west-
ern Mali. It appearsthat these elephants have recently
returned from neighbouring Burkina Faso and CUte
d’lvoire after many years absence and are finding
much of their historical range settled by farmers.
Damage to crops, killing of livestock and competi-
tion over water isincreasing. InAugust, alocal NGO,
Association Malienne pour la Conservation de la
Faune et de I’ Environnement (AMCFE), with fund-
ing from the Netherlands Committee of IUCN con-
vened a meeting of local communities, government
officials and technical experts to find ways to deal
with the situation. The main output of thisworkshop
was arecommendation to develop aHEC mitigation
plan involving land-use planning measures and sulit-
able farmer-based deterrence methods. AfESG, rep-
resented at this workshop by Lamine Sebogo, hopes
to be able to assist these efforts by making available
its full range of HEC tools and expertise.

lllegal killing and ivory trade

Update on the CITES MIKE programme

At theend of September 2006, the MIKE Central Co-
ordination Unit was moved from its offices next to

Pepper Development Trust et financé par le WWF-
International. Ce cours, qui aura la certification du
GSEAf se composera de cing modules de base: 1)

que sont les CHE et qui en a la responsahilité? 2)

apercu del’ écologie et du comportement del’ éléphant
dans des situations de CHE, 3) apercu des mesures
de mitigation actuelles, 4) relevés, rapports et analy-
sesdesincidents problématiques et 5) dével oppement
de projets communautaires de mitigation des CHE.
Les participants devraient acquérir les capacités de
base et |es compétences requises pour développer et
appliquer des stratégies efficaces de mitigation
communautaire qui devraient, ensuite, les rendre
capables de former d' autres personnes alathéorie et
a |’ application des diverses mesures de mitigation.
En février 2007, un groupe de praticiens choisis par
le GSEATf et venant de pays anglophones et
francophones de I'aire de répartition assistera a un
atelier deformation au centre deformation d’ Elephant
Pepper a Livingstone, en Zambie, ol ces nouveaux
modules seront utilisés pour la premiére fois.

Ateliers techniques récents sur les CHE

«Résoudredes conflitshommes-éléphantsen Afrique:
une réunion sur les legons atirer et le dével oppement
d'un réseau» aeu lieu au Kenya Cooperative College
de Nairobi les 26 et 27 septembre 2006. Cette réunion
avu la participation de nombreux praticiens des CHE
d’ Afriquedel’Est et du Sud et d Asie du Sud-Est. Le
GSEAf y était représenté par le DrRichard Hoare, le
président du Groupedetravail du GSEAT sur lesConflits
hommes-€él éphants, et par Léo Niskanen, responsable
de programme senior du GSEAf. Parmi les autres
membres qui ont assisté a cette réunion, on compte le
Dr Noah Sitati, M. Patrick Omondi et M. MosesL.itoroh.
Laréunion constituait un forum pour les praticiens des
CHE venus de différents états de I aire de répartition
d’ Afrique et d'Asie pour qu'ils puissent partager les
lecons tirées des derniéres recherches et des proces de
mitigation. Pour plus de détails sur les discussions et
lesrésultats, voyez le rapport spécia alapage 95 dece
nuMéro.

Lesdégéts causés par quel ques petitstroupeaux qui
ne comptent pas plus de huit ééphants commencent a
devenir un probléme majeur dans les villages qui
entourent larégion de Sikasso, dans|’ ouest du Mali. Il
semble que ces' ééphants soient revenusrécemment du
Burkina Faso et de la Cote d' Ivoire voisins apres de
longues années d’ absence et qu' ilsaient retrouvé leurs
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the AfESG Secretariat to UNEP’s Division of Envi-
ronmental Conventions at UNEP Headquarters in
Gigiri, Nairobi. Edison Nuwamanya, the MIKE Sub-
regional Site Support Officer (SSO) for eastern Af-
rica, istemporarily housed at the ATESG Secretariat
inNairobi, while hiscounterpartsin Central and West
Africa remain at the respective IUCN regional of-
fices, pending final outcome of negotiations between
CITES and IUCN.

The long-awaited report on the baseline levels of
illegal killing across MIKE sitesin Africa and Asia
was presented at the 54th meeting of the CITES
Standing Committee (SC 54) in Geneva during the
week of 2 October. The provision of this baselinein-
formation was one of the preconditions for the one-
off sale of 60 tonnes of ivory from government stocks
in Botswana, Namibiaand South Africa, asagreed at
the 12th Conference of the Parties (CoP 12) to CITES.
However, the Standing Committee found the base-
line information incompl ete because of missing data
from six Southeast Asian MIKE sites, and referred
the matter to the 55th session of the Standing Com-
mittee, whichwill take placeimmediately before CoP
14in June 2007 in the Netherlands. The sales of stock-
piles of the three southern African countries could
therefore not be authorized, although Japan, having
now complied with therelevant CITES requirements,
was approved as a designated trading partner for the
eventual sales. China was deemed not to meet the
criteriaat this point.

Control of domestic trade in African
elephant ivory

The Elephant Action Plan (Decision 13.26), adopted
at CoP 13 of CITESto help close down the large do-
mestic ivory markets in Africa that are contributing
to the killing of thousands of African elephants each
year, was also discussed at SC 54. This action plan
givesthe CITES Secretariat the power to recommend
suspension of tradein all CITES-listed species with
any country that fails to introduce the measures re-
quired to curb domestic ivory trade. Citing resource
[imitations and communication problems, the CITES
Secretariat admitted that it has taken longer than an-
ticipated to implement the action plan. Although all
Parties should have reported to the Secretariat by 31
March 2005 on their implementing progress, at the
time of the Standing Committee meeting 18 coun-
trieshad still not submitted their reports. Despite these

territoires historiques occupés par des fermiers. Les
dommages aux récoltes, le massacre du bétail et la
compétition pour |’ eau augmentent. En ao(t, une ONG
locale, I' Association malienne pour laConservation de
la Faune et de I’Environnement (AMCFE), avec le
financement du Comité néerlandais de I'UICN, a
organisé une réunion des communautés locales,
d officielsdu gouvernement et d’ expertstechniquesafin
detrouver des moyens pour gérer lasituation. Le prin-
cipd résultat de cette réunion fut une recommandation
pour développer un plan de mitigation CHE qui
implique desmesuresde planning pour I utilisation des
terreset desméthodes de di ssuasion adéquates au niveau
des fermiers. Le GSEAT, représenté alors par Lamine
Sebogo, espére qu'il pourracontribuer a ces efforts en
proposant toute la gamme des outils et des expertises
dont il dispose en matiére de CHE.

Massacres illégaux et commerce
d’ivoire
Mise a jour du programme MIKE/CITES

Fin septembre, I’ Unité centrale de coordination de
MIKE a quitté ses bureaux situés prés du Secrétariat
du GSEAf pour sinstaller alaDivision du PNUE des
Conventions environnementales, au Quartier général
du PNUE a Gigiri, Nairobi. Edison Nuwamanya, le
Responsable sous-régiona du support sur stede MIKE
(SSO) pour I' Afriquedel’ ESt, est logétemporairement
au Secrétariat du GSEAf aNairobi, aorsque seshomo-
loguesd’ Afriquecentraleet del’ Ouest restent dansleur
bureau régional respectif de I'UICN, en attendant le
résultat des négociationsentrelaCITES et I’ UICN.
Lerapport trésattendu sur lesniveaux deréférence
des massacresillégaux dans les sites MIKE d’ Afrique
et d' Asie a été présenté lors de la 54°™ réunion du
Comité permanent dela CITES (SC 54) a Genéve pen-
dant la semaine du 2 octobre. La fourniture de cette
information sur lasituation de départ était une des con-
ditions pour la vente unique de 60 tonnes d’ivoire
provenant des stocks des gouvernements du Botswana,
de Namibie et d’ Afrique du Sud, comme agréélorsde
la 12°™ Conférence des Parties (CoP 12) ala CITES.
Cependant, le Comité permanent a trouvé que les in-
formations de départ étaient incomplétes parce qu'y
manquaient les données sur six sitesMIKE d'Asiedu
Sud-E4t, et il areportélaquestion ala’55™ session du
Comité permanent qui auralieu juste avant la CoP 14,
en juin 2007, aux Pays-Bas. La vente des stocks des
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problems, and in spite of the power to recommend
cessation of all commercia trade with non-compli-
ant Parties, the CITES Secretariat has so far chosen
not to invoke these powers.

Concerns were aso raised at SC 54 over therole
that China continuesto play inillegal tradeinivory,
allegedly facilitated by theincreasing number of Chi-
nese citizens based in Africa. For example, a large
number of containers originating in Central Africa
with concealed compartments for smuggling ivory
have recently been intercepted en route to China.

Illegal trade is also being exacerbated by poor
control of government-held ivory stockpilesin some
range states. For example, last July the source of a
shipment of onetonne of ivory, also destined for ille-
gal export to China, was traced to legal government
stocks in Zimbabwe. This ivory was acquired by li-
censed traders during one of the routine and lawful
domestic auctions of ivory and then found its way to
third-party buyers, apparently in violation of Zimba-
bwe's domestic controls. Although this incident led
to the voluntary suspension of ivory auctionsin Zim-
babwe, the CITES Secretariat remains concerned
about the adequacy of the authorities' response. This
could negatively affect any future assessmentsof Zim-
babwe's eligibility for international sales of ivory.

Finally, recent reports by TRAFFIC (http://www.
traffic.org/content/617.pdf/; http://www.traffic.org/
content/204.pdf) show theready availability of ivory,
presumably from illegal sources, in markets in An-
golaand Egypt. The permanent missionsto the United
Nations of these two countries have been provided
with the TRAFFIC reports and copies of the CITES
Elephant Action Plan. The CITES Secretariat hasalso
offered technical assistance to the two countries in
regulating thistrade.

Updates on conservation and
management strategies and action
plans

WWF’s African Elephant Programme
strategy

Earlier this year several AfESG members and staff
participated in evaluating the first phase of WWF's
African Elephant Programme, which ran from 2001
t0 2006. Based on the recommendationsthat emerged
from this exercise, WWF is now developing an ac-
tion plan for the next five years. This plan sets out

troispaysd Afrique australe pourrait donc étre refusée
méme s le Japon, qui a maintenant satisfait aux exi-
gencesdelaCITES enlamétiere, aété accepté comme
le partenaire commercial désigné pour les ventes
éventuelles. On aestimé que la Chine ne répondait pas
acescriteres jusqu’ a présent.

Contrble du commerce intérieur de I'ivoire
d’éléphant d’Afrique

Le Plan d'action pour I’ ééphant (Décision 13.26),
adopté alaCoP 13 delaCITES pour aider amettrefin
aux importants marchés intérieurs d'ivoire en Afrique
qui contribuent au massacre de milliers d' ééphants
chaque année, a auss été discuté au SC 54. Ce Plan
d'action donne au Secrétariat de la CITES le pouvoir
de recommander la suspension du commerce de toute
espéce reprise dans les listes de la CITES avec tout
pays qui n'introduirait pas les mesures requises pour
réduire le commerce inté&rieur d'ivoire. Invoquant la
limitation des ressources et des problémes de commu-
nications, le Secréariat delaCITESaadmisqu'il avait
fallu plus longtemps que prévu pour appliquer e plan
d'action. Bien quetoutes|es Partieseussent d0 signaler
au Secrétariat avant le 31 mars 2005 les progres de leur
miseen gpplication, au moment delaréunion du Comité
permanent, 18 pays n'avaient pas encore soumis leur
rapport. Malgré ces problémes, et malgré qu'il ale
pouvoir de recommander |'arrét de toute transaction
commerciale avec les Parties que ne rempliraient pas
leurs obligations, le Secr&ariat de la CITES a chois
jusqu’ a présent de ne pas faire usage de ce pouvoir.

Lorsdu SC 54, onaauss évoquélespréoccupations
quant au réle quelaChinecontinueajouer danslecom-
merce illégal de I'ivaire, facilité - semble-t-il - par le
nombre de citoyens chinois qui sont basés en Afrique.
Par exemple, on a récemment intercepté un grand
nombredecontainers, en provenanced’ Afriquecentrale
et a destination de la Chine, qui contenaient des
compartiments secrets pour passer del’ivoire.

Le commerceillégal est aussi accru en raison du
manque de contrdle efficace des stocks d'ivoire
gouvernementaux dans certains états de I'aire de
répartition. Par exemple, en juillet dernier, on a fait
remonter lasourced unetonned’ivoire, auss destinée
al’ exportationillégaleverslaChine, jusqu’ aux stocks
gouvernementaux |égaux du Zimbabwe. Cet ivoire a
été acquis par des commercants autorises, au cours
d’une des ventes aux enchéresinternes, de routine et
parfaitement légales, puis il a été détourné vers des
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Dublin

WWF'singtitutional prioritiesfor the species. AFESG
members and staff have again been asked to provide
their comments.

CENTRAL AFRICA

| recently received an official letter from the Secre-
tariat of COMIFAC (Commission des Foréts
d’Afrique Centrale) endorsing the Central African
Elephant Conservation Strategy (CAECS) and not-
ing the synergies this provides with the biodiversity
conservation objectives of the intergovernmental
YaoundE Process Convergence Plan. In the letter,
COMIFAC cdlls for further assistance from AfESG
in mobilizing the necessary resources to implement
the strategy. | will soon be approaching our Central
African members, partners and donor agenciesto find
out how to best collaborate in these efforts.

SOUTHERN AFRICA

The Southern African Elephant Conservation Strat-
egy (SAECY) is till undergoing final review by the
range state governments. In the meantime, and thanks
largely to efforts by our South African members, the
South African government’s Department of Environ-
mental Affairsand Tourism has expressed an interest
in funding an AfESG Southern African Programme
Officer position to be located in my IUCN SSC of-
fice at Kirstenbosch in Cape Town. The new Pro-
gramme Officer would play an important role in
providing technical support to the Southern African
elephant range states, particularly with regard to im-
plementing SAECS. We are hoping such support will
be forthcoming to allow us to provide ready assist-
anceto these range states, which face awide range of
serious challenges in managing and conserving their
elephant popul ations, many of which continueto grow
and come into increasing conflict with local commu-
nities.

WEsT AFRICA

As so many of the key elephant populations in West
Africa are transboundary, much recent emphasis in
the region has been on developing transfrontier el-
ephant conservation strategies and action plans. The
latest of these is the Ziama—\Wenegisi transfrontier
elephant action plan, which was funded by the Japa-
nese NGO Keidaren Nature Conservation Fund and

acheteurs tiers, apparemment en violation des
contréles domestiques du Zimbabwe. Méme si cet
incident a conduit a la suspension volontaire des
ventes aux enchéres d'ivoire au Zimbabwe, le
Secrétariat delaCITESresteinquiet delapertinence
de la réponse des autorités. Ceci pourrait affecter
négativement toutes les évaluations futures de
I”éligibilité du Zimbabwe pour les ventes
internationales d'ivoire.

Enfin, les récents rapports de TRAFFIC (http://
www.traffic.org/content/617.pdf/ ; http://www.
traffic.org/content/204.pdf) témoignent du fait qu’il
est trés facile de trouver de I'ivoire, probablement
d’'origine illégale, sur les marchés angolais et
égyptiens. Les missions permanentes des Nations
unies dans ces deux pays ont recu les rapports de
TRAFFIC et des copies du Plan d'action pour les
éléphantsdelaCITES. Le Secrétariat delaCITES a
aussi propose son assi stance technique aux deux pays
pour réglementer ce commerce.

Mises a jour des stratégies de
conservation et de gestion et des
plans d’action

Stratégie du Programme WWF pour
I’éléphant africain

Cetteannée, plusieursmembreset personnel du GSEAf
ont participéal’ évaluation delapremiére phasedu Pro-
grammeWWF pour |I” @éphant africain, de 2001 22006.
En se basant sur les recommandations émises lors de
cet exercice, le WWF développe maintenant un plan
d' action pour lescing prochainesannées. Ceplan définit
les priorités ingtitutionnelles du WWF pour | espéce.
Lesmembreset le personnel du GSEAT ont de nouveau
€té priés de donner leurs commentaires.

AFRIQUE CENTRALE

Jai regu récemment une lettre officielle du Secrétariat
de la COMIFAC (Commission des Foréts d' Afrique
Centrale) qui approuvela Stratégie de Conservation de
I”Eléphant en Afrique Centrale (CAECS) et qui note
les synergies qu'elle permet avec les objectifs de la
conservation delabiodiversité du Plan de Convergence
intergouvernemental du Processus de Yaoundé. Dans
cette lettre, la COMIFAC demande une aide
supplémentaireau GSEAT pour mobiliser lesressources
nécessaires a la mise en place de la stratégie. Je
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the German government funding agency Kreditanstalt
fur Wiederaufbau with technical assistance from the
AfESG Secretariat. The Ziama—\Wenegisi ecosystem,
which is situated on the border of Guineaand Libe-
rig, isan important biodiversity hotspot. It isbelieved
that thecivil war in Liberialargely displaced el ephants
in the Wenegisi Forest Reserve into the adjacent
Ziama Forest, which now hosts the largest elephant
population in Guinea. However, since the cessation
of hostilities in Liberia there is some evidence that
elephants may be returning (Sambolah 2005). How-
ever, in the interim, the corridor linking the two re-
serves has becomeincreasingly settled and disturbed
by human activity. This human settlement poses ma-
jor challenges to maintaining connectivity between
these two forest fragments and calls for coordinated
action on both sides of the border. The Ziama—
Wenegisi action plan is available in French and in
English on our website http://iucn.org/afesg/tools.
Efforts are also continuing to secure the seasonal
migration routes elephants use to move between
southern Burkina Faso and northern Ghana. Since
2003, when AfESG identified this corridor as one of
the six main transfrontier elephant ranges in West
Africa, there has been ever closer cross-border col-
laboration and coordination of conservation efforts.
Discussions at aworkshop in Tamale, Ghana, in June
2006, which was attended by government agencies,
NGOsand local community representativesfrom both
sides of the border, discussed the feasibility of estab-
lishing and maintaining a permanent corridor stretch-
ing al the way from Nazinga Ranch in Burkina Faso
to Mole National Park in Ghana. However, it isclear
that trying to establish aviable corridor linking these
two areas poses a number of problems. For example,
the forest reserves that would function as ‘ stepping
stones' in the corridor are small, and much of the re-
maining habitat between them is already cultivated.
Furthermore, the boundaries of thiscorridor have yet
to be defined and there is no detailed information
about elephant movements. The elephant migration
patterns between Nazinga and Kabore Tambi areas
in BurkinaFaso and the Red and White Voltaecosys-
temsin northern Ghanaare better understood, thanks
largely to work by such organizations asAssociation
Amnistie Pour I’ Eléphant and the Nature Conserva-
tion Research Centre. It is encouraging to note that
further stakeholder consultations are now being
planned to help properly demarcate and manage this
corridor, and to tackle the many threats currently fac-

rencontreral bientdt nos membres d' Afrique centrale,
les partenaires et | es organes donateurs pour voir com-
ment collaborer au mieux dans ces efforts.

AFRIQUE DU SuD

Les gouvernements des Etats de |’ aire de répartition
sont encore occupés a passer en revue la Stratégie
sud-africaine de conservation del’ éléphant (SAECS).
Entre-temps, et en grande partie grace aux efforts de
nos membres sud-africains, le Département sud-
africain des Affaires environnementales et du
Tourisme a manifesté son intérét afinancer un poste
de responsable de programme en Afrique du Sud qui
sera basé dans mon bureau de la CSE/UICN a
Kirstenbosch, au Cap. Le nouveau Responsable de
programme jouera un réle important car il fournira
un support technique aux étatsdel’ aire derépartition
en Afrique austral e, spécialement en ce qui concerne
I’ application de la SAECS. Nous espérons qu’' un tel
support vanous permettre d’ apporter une aide rapide
aces états qui sont confrontés atoute une gamme de
défis sérieux dans la gestion et la conservation de
leurs populations d’ éléphants dont certaines
continuent acroitre et sont de plusen plusimpliquées
dans des conflits avec les communautés locales.

AFRIQUE DE L’OUEST

Commetellement de populationsclésd’ éléphant ouest
africaines sont transfrontaliéres, on aparti-culiérement
insisté récemment sur le développement de stratégies
et deplansd' action pour laconservetion transfrontaliere
desééphants. Ledernier de ceux-ci estlepland'action
transfrontalier pour I’ ééphant de Ziama-Wenegisi,
financé par I’ ONG japonai se Keidaren Nature Conser-
vation Fund et par |’agence de financement du
gouverne-ment allemand Kreditanstalt far
Wi ederaufbau, avec une assistance technique du
Secrétariat du GSEAf. L écosystéme Ziama—\Wenegis,
qui setrouve sur lafrontiére entrelaGuinée et le Libe-
ria, est un haut lieu delabiodiversité. On estimequela
guerre civile du Liberia a largement déplacé les
éléphants de la Wenegisi Forest Reserve vers la forét
de Ziama voisine qui abrite maintenant la plus forte
population d’ ééphants de Guinée.

Cependant, depuis |’ arrét des hostilités au Libe-
rig, il semblerait que les ééphants soient en train de
revenir (Sambolah 2005), mais entre-temps, le corri-
dor qui reliait les deux réserves s'est vu de plus en
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ing elephantsusing it, including illega killing, habi-
tat loss and human—el ephant conflict.

EAsT AFRICA

The KenyaWildlife Service has now hired aconsult-
ant to help develop a national elephant conservation
strategy for Kenya. The technical advisory commit-
tee will be meeting soon to discuss the next steps.

Indianapolis Zoo prize

Thefirst-ever Indianapolis Zoo Prize of USD 100,000
was awarded to Dr George Archibald, Chair of the
IUCN SSC Crane Specialist Group and Chief Execu-
tiveof theInternationa Crane Foundation. Itisintended
that the award will be given every other year to ‘an
individual who has made significant stridesin conser-
vation effortsinvolving an animal species or multiple
animal species’. Asone of thefive‘runnersup’, | was
pleased to attend the awards ceremony, which took
place at agalaevening in Indianapolis on 30 Septem-
ber 2006, with IUCN SSC’sformer Executive Officer,
Simon Stuart, and fellow AfESG member, lain Doug-
las-Hamilton. We received a warm wel come from our
Indianapolis Zoo hosts and spent a great day at the
facility meeting keepers (especially theelephant gang),
curators and the senior management.

Fundraising through the AfESG
website

Asaresult of our ongoing effortsto develop new and
innovative fundraising strategies while cutting down
on costs, we have recently introduced a new online
tool for making donationsto AfESG. Hard copy ver-
sions of Pachyderm and the African Elephant Status
Reports can also be bought through our website. Do-
nations and purchases can be made by anyone with a
credit card (for details see http://www.iucn.org/
themes/ssc/sgs/afesg/donate.html). Proceedsfrom all
sales will go towards producing future issues of
Pachyderm and the African Elephant Status Reports.
Please spread the word and help support our work!
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plus occupé et perturbé par des activités humaines.
L esinstallations humaines constituent un défi majeur
pour le maintien de la connectivité entre les deux
portions de foréts, et cela requiert une action
coordonnée des deux cotés de la frontiére. Le plan
d’action Ziama—\Wenegisi est disponible en anglais
et en francaissur notre site http://iucn.org/afesg/tools.

Les efforts se poursuivent pour sécuriser les voies
demigrationssaisonniéres quelesé éphantsempruntent
pour aller du sud du Burkina Faso au nord du Ghana
Depuis 2003, quand le GSEAf a identifié ce corridor
comme une des six aires transfrontaliéres les plus
importantes pour les ééphants en Afrique de I’ Ouest,
lacollaboration transfrontaliére et leseffortsde coordi-
nation pour la conservation ont éé plus éroits. Lors
d'un atelier a Tamale, au Ghana, en juin 2006, qui a
réuni des agences gouvernementales, des ONG et des
représen-tants de communautés local es des deux cotés
delafrontiére, desdiscussions ont abordélapossibilité
d’établir et d'entretenir un corridor permanent qui
s éende du Nazinga Ranch au Burkina Faso jusgu’ au
MoleNational Park, au Ghana. Cependant, il est évident
qu’ essayer d’ établir un corridor durable qui relie ces
deux zones pose un certain nombre de problémes.
Par exemple, les réserves forestiéres qui feraient
fonction de portesd’ entrée de ce corridor sont petites,
et une grande partie de I" habitat restant entre elles est
déa cultivée. Qui plus est, il faut encore définir les
frontiéres de ce corridor, et il 'y aaucuneinformation
détaillée sur le déplacement des él éphants. Lesschémas
demigration desé éphantsentrelesrégionsde Nazinga
et Kabore Tambi au Burkina Faso et les écosystémes
des Volta Rouge et Blanche au nord du Ghana sont
mieux compris, en grande partie grace au travail
d organisations comme I’ Association Amnistie pour
I” Eléphant et e Nature Conservation Research Centre.
Il est encourageant de noter que d’ autres consultations
des partenaires sont prévues pour aider a délimiter
précisément et agérer ce corridor et pour répondre aux
nombreuses menaces qui pesent sur les ééphants qui
I’empruntent actuellement, y compris les massacres
illégaux, la perte d habitat et les conflits hommes-
éléphants.

AFRIQUE DE L'EsST

Le Kenya Widlife Service arequis les services d' un
consultant pour |'aider a développer une stratégie
nationale pour la conservation des éléphants au
Kenya. Le comité de conseil technique se réunira
bient6t pour discuter |es étapes suivantes.
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[SRT] Second scientific roundtable on elephants and their
impacts in South Africa. 2006, Statement of scientific
consensus. Media statement, 22 August 2006.

Prix du Zoo d’Indianapolis

Lepremier prix attribuépar leZoo d' Indianapolis, d' une
vaeur de 100.000 dollars, & été aloué au Dr George
Archibad, Président du Groupe Spéciaiste des Grues
delaCSE/UICN, et Directeur del’ International Crane
Foundation. Cette récompense devrait étre attribuée
tous les deux ans a «un individu qui a accompli des
pas significatifs dans des efforts de conservation
impliquant une espéce animale ou de multiples
espéces». Faisant partie des cing lauréats, j'a eu le
plaisir d’ assister’ ala cérémonies des Awards qui aeu
lieulorsd’ une soirée de gaa, le 30 septembre 2006, en
compagnie du Directeur exécutif de la CSE/UICN,
Simon Stuart, et d' un collégue membredu GSEAf, lain
Douglas-Hamilton. Nous avons été cha eureusement
accueillis par nos hétes du Zoo d' Indianapolis et nous
y avons passe une journée mémorable arencontrer les
gardiens (spécidement le «gang» des ééphants), les
soigneurs et les cadres de lagestion.

Récolte de fonds sur le site Internet
du GSEAf

Suite a nos efforts pour tenter de développer des
stratégies novatrices en matiére de récolte de fonds
tout en réduisant les colts au maximum, nous avons
récemment lancé un nouvel outil en ligne permettant
defairedesdonsau GSEAf. On peut aussi acheter en
ligne les versions papier de Pachyderm et des
Rapportssur le statut del’ éléphant africain. Lesdons
et les achats sont possibles pour toute personne qui
dispose d'une carte de crédit (pour les détails, voir
http://www.iucn.org/themes/ssc/sgs/af esg/
donate.html ). Les sommes provenant des ventes
seront investiesdansla production desfutursnuméros
de Pachyderm et des Rapports sur le statut des
éléphants africains. S'il vous plait, faites passer
I"information et soutenez notre travail.
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West African black rhino feared
extinct

A recent survey withinthelast known range of the\West
African black rhino Dicerosbicornislongipesinnorth-
ern Cameroon has failed to locate any sign of their
continued presence athough many signs of poaching
activity wererecorded. Drs|sabelle and Jean-Francois
L agrot spent four monthsin early 2006 patrolling 2500
km between Faro National Park and Bouba N’ Djida
National Park without success. Enquiry among 21 hunt-
ing guides also drew ablank. While Paul Bour of As-
sociation Symbiose will bein thefield until the end of
2006 checking reports from the field, the outlook for
this subspecies does not look good.

Northern white rhino in Garamba
National Park, Democratic Republic
of Congo

Since the last Chair report, an additional two north-
ern white rhino Ceratotherium simum cottoni have
been located, so the minimum population stands at
four (two adult males, one adult femal e, one subadult
of unknown sex). Modelling should give us aredis-
tic assessment of the probability of thisremnant popu-
lation surviving in the long term. This will be an
important consideration at the strategic planning
workshop that the Institut Congolais pour la Conser-
vation de la Nature (ICCN) and the African Parks
Foundation are organizing, to be held in 2007.

Eighth AfRSG meeting

We held our eighth AfRSG meeting from 27 Juneto
2 July 2006 at Mlilwane Wildlife Sanctuary,
Swaziland. Attended by 42 participantsfrom 14 coun-
tries, the meeting was opened by King Mswati 111,
Ngwenyama of Swaziland in the presence of Her
Majesty the Queen Mother, other members of the

Le rhino noir d’Afrique de I'ouest
est peut-étre éteint

Une récente étude au sein du dernier habitat connu
du rhinocéros noir d’ Afrique de I'Ouest Diceros
bicornis longipes au nord du Cameroun n’a permis
de localiser aucun signe de sa présence bien qu’on
ait relevé de nombreux signesde braconnage. LesDr
| sabelle et Jean-Frangois L agrot ont passé quatre mois
au début de 2006 a patrouiller sur 2500 km entre le
Parc National de Faro et celui de BoubaN'’ Djida, sans
résultat. Des enquétes auprés de 21 guides de chasse
n’ ont rien donné non plus. Paul Bour, del’ association
Symbiose, serasur leterrain fin 2006 et vérifieratous
lesrapportsdeterrain, maisles perspectives pour cette
sous-espece semblent défavorables.

Le rhino blanc du Nord du Parc
National de la Garamba, en
Républiqgue Démocratique du Congo

Depuisle dernier rapport du président, on alocalisé
deux rhinos blancs du Nord Ceratotherium simum
cottoni de plus, de sorte que la population minimale
est d’au moins quatre animaux (deux m,les adultes,
unefemelle adulte et un sub-adulte de sexeinconnu).
Lamodélisation devrait nous donner une évaluation
réaliste des chances que cette population survive a
long terme. Ceci sera un élément important lors de
I’atelier de planning stratégique que I’ Institut
Congolais pour la Conservation de la Nature
organisera avec African Parks Foundation en 2007.

Huitieme réunion du GSRAf

Nous avons tenu notre huitiéme réunion du GSRAf
du 27 juinau 2 juillet 2006 au Sanctuaire delaFaune
de Mlilwane, au Swaziland. 42 participants venus de
14 pays ont assisté a cette réunion inaugurée par le
roi Mswati IIl, Ngwenyama du Swaziland, en
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royal family, the acting prime minister, councillors,
ministers, members of the diplomatic corps and the
local community. The focus was on synthesizing in-
formation on the status and management of the six
African rhino taxa, international initiatives, rhino
strategies and new management techniques.

The African rhino range states reported on their
progress in terms of their national plans and rhino
conservation programmes and provided detailed in-
formation on rhino numbers, poaching, illegal trade
and horn stockpiles. The rhino figures, which were
synthesized to compile the updated stati stics detailed
in the Rhino Notes on page 100 reflect the overall
upward trend of numbers of both black and white
rhino species, but also the very critical status of the
northern white rhino and the possible extinction of
the West African black rhino, as described above.

Overall numbersof rhinos have continued toin-
crease in the wild, reaching 14,540 white and 3725
black by 31 December 2005. Thisrepresentsan over-
all population increase of 92.3 % (white) and 54.6 %
(black) since 1995—the year that the declinein black
rhino numbers bottomed out with numbers at a low
of 2410. The net annual increase over the last decade
has been 6.6 % white and 4.5 % black. Recent trends,
however, vary between subspecies, with the two rar-
est African rhino species faring badly, as described
above, while the trend in numbers of other subspe-
ciesisup. By the end of 2005, numbers of the other
threeblack rhino subspeciesinthewild had increased
to an estimated 1865 south-central (D.b. minor), 1220
south-western (D.b. bicornis) and 640 eastern (D.b.
michaeli) black rhino. Southern white rhino numbers
continueto increase rapidly, reaching 14,540 by 2005.
There are also a further 760 white rhino (750 south-
ern and 10 northern) and 240 black (171 eastern and
69 south-central) in zoos and intensively managed
facilities worldwide.

Following a session in which eight rhino support
and funding agencies described their activities and
priority areasof interest, del egateswere advised about
theimplicationsfor the AfRSG of the Decisionsema-
nating from CITES CoP 13 and the 53rd CITES
Standing Committee meeting. The workshop on this
later in the meeting agreed, in response to Decision
13.25, that the requested report to CoP 14 on the na
tional and continental status of rhinos and their man-
agement should have seven sections dealing with
management strategies, population status, legisation,
CITES Decisions, illegal killing, stockpiles, trade

présence de Sa Majesté la Reine Mére, d’ autres
membres de la famille royale, du premier ministre
faisant fonction, de conseillers, de ministres, de
membres du corps diplomatique et delacommunauté
locale. Le point central était de synthétiser lesinfor-
mations sur le statut et la gestion des six taxons de
rhinosafricains, sur lesinitiativesinternational es, sur
les stratégies pour lesrhinos et sur lesnouvellestech-
niques de gestion.

Lesétatsafricainsdel’ airede répartition desrhinos
ont fait part de leurs progrés en matiére de plans
nationaux et de programmes de conservation des rhi-
nos et ils ont fourni des informations détaillées sur le
nombre de rhinos, le braconnage, le commerceillégal
et les stocks de cornes. Les chiffres concernant lesrhi-
nos, qui ont été synthétisés pour compiler les statistiques
détaillées mises ajour dans les Rhino Notes ala page
100, reflétent latendance générale ala hausse des rhi-
nos noirs et desblancs, maisauss le statut trescritique
durhino blanc du Nord et lapossible extinction du rhino
noir d Afrique de |’ Ouest (voir plus hauit).

Lenombregloba derhinosacontinuéacroitredans
lanature pour atteindre 14.540 blancs et 3725 noirs, a
ladate du 31 décembre 2005. Ceci représente une aug-
mentation globale de 92,3% pour les rhinos blancs et
de 54,6% pour lesrhinos noirs depuis 1995 — I’ année
ou le déclin du nombre de rhinos noirs a atteint son
niveau plancher avec 2410 animaux. L 'augmentation
annuelle nette au cours de laderniére décennie a éé de
6,6% pour les rhinos blancs et de 4,5% pour les nairs.
Lestendances récentes varient toutefois entre les sous-
espéces, et les deux plus rares rhinos africains ont de
trésmauvaisrésultats, commeon |’ adit plushaut, dors
gue le nombre des autres sous-espéces est ala hausse.
Fin 2005, les chiffres pour lestrois autres sous-especes
de rhinos nairs en liberté ont augmenté pour atteindre
1865 rhinosdu Centre-sud ( D.b. minor), 1220 du Sud-
ouest (D.b. bicornis) et 640 del’ Est (D.b. michaeli). Le
nombre de rhinos blancs du Sud continue a croitre
rapidement — 14.540 en 2005. De plus, il y aencore
760 rhinos blancs (750 du Sud et 10 du Nord) et 240
noirs(171del’ Est et 69 du Centre-sud) dansleszoos et
dans desinstallations gérées de fagon intensive dansle
monde entier.

Suiteaune session au coursdelaguelle huit agences
de support et de financement des rhinos avaient décrit
leurs activités et leurs domaines d'intérét prioritaires,
les délégués ont éé mis au courant des implications,
pour le GSRAf, des Décisions émanant de la CoP 13
de laCITES et de la53%™ réunion du Comité perma
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routes and recommendations. With strong support
from TRAFFIC, we have reported progressto CITES
Standing Committee 54, aswell as our view that this
approach would be more appropriate than the more
complex and expensive Rhino Indicators Process, and
indeed would negate the need for it.

Alsorelated to CITES, theimplementation of tro-
phy hunting in Namibia and South Africaunder quo-
tas approved at CITES CoP 13 was reported on and
discussed. Namibia has drafted a policy on tourism
and wildlife concessions on state land, and the tro-
phy hunting of black rhino will only proceed once
this policy has been approved. South Africa imple-
mented hunting in 2005, when three of the permits
wereexercised. However, del egates rai sed some con-
cerns about the programme, and it was agreed that
the SADC Rhino Management Group would approach
therelevant South African authority and private own-
ers with these concerns.

Delegates were then informed of the conserva
tion strategies being applied in KwaZulu-Natal
through the Black Rhino Range Expansion Project,
and in Assam for the greater one-horned rhino, of
rhino policiesin West Bengal and Nepal, and of rhi-
nos in captivity. This was followed by a session on
focal populations during which the habitat suitability
and proposed re-establishment of black rhinosin the
northern Serengeti, the status of the northern white
rhino in Garamba National Park in DRC, the survey
and possible extinction of theWest African black rhino
in Cameroon, rhino reintroduction in Uganda and
North LuangwaNational Park in Zambia, metapopu-
lation management of rhinosin Kenyaand Tanzania,
the SADC Rhino Management Group’s report on
black rhino performance and management in Na-
mibia, South Africaand Zimbabwe, and the status of
Asian rhinos were reported on and discussed. The
third day was devoted to techniques and research. It
covered the Kenyan Darwin Initiative, ng black
rhino browse, rhino horn fingerprinting, Wildlife In-
vestigator and RHINO software as management tool s,
using digital camerasfor rhino surveysat waterholes,
and law enforcement and monitoring in conserving
rhino ecosystems.

Before they attended workshops or meetings of
the SADC Rhino Recovery Group and AfRSG mem-
bers, participants went on afield trip to the Mkhaya
Game Reserve during which they saw how both black
and white rhinos are being re-established and man-
aged, and they visited ecotourism facilities.

nent de la CITES. Cet atelier a accepté ensuite, en
réponse a la décision 13.25, que le rapport demandé
pour la CoP 14 sur |e statut national et continental des
rhinos et sur leur gestion ait obligatoirement sept sec-
tions traitant respectivement des stratégies de gestion,
du statut despopulations, delalégidation, desDécisions
delaCITES, des massacresillégaux, des stocks et des
routes du commerce et des recommandations. Avec le
ferme support de TRAFFIC, nous avons fait part des
progres au 54%™ Comité permanent de laCITES et dit
que cette approche serait plus appropriée que les Proc-
essus Indicateurs des Rhinos, plus complexes et plus
co’teux, et qu' elle annulait la nécessité de ceux-ci.

Concernant aussi laCITES, onaauss discutédela
mise en place de la chasse aux trophées en Namibie et
en Afrique du Sud, selon des quotas approuvés par la
CoP13delaCITES. LaNamibieapréparéunepolitique
du tourisme et des concessions de chasse sur desterres
deI'Etat, et la chasse aux trophées de rhinos noirs ne
commencera que lorsgque cette politique aura été
approuvee. L' Afrique du Sud amis en place la chasse
en 2005, et trois permisont’ été utilisés. Cependant, des
délégués ont émis des remarques concernant le pro-
gramme, et on a décidé que le Groupe de gestion des
rhinos de la SADC contacterait les autorités sud-
africaines compétentes et |es propriétaires privés pour
leur faire part de leursinquiétudes.

Les délégués ont auss appris quelles étaient les
stratégies de conservation appliquées au KwaZulu-Na
tal par le Black Rhino Range Expansion Project, et en
Assam, pour le grand rhinocéros unicorne, des
politiques en matiére de rhinos dans I’ Ouest du Ben-
galeet auNépd et desrhinosen captivité. |1y eut ensite
une session sur les populations focales ot on a discuté
delapertinencedel’ habitat et du projet deréintroduction
du rhino noir dans le nord du Serengeti, du statut du
rhino blanc du Nord au Parc Nationa de la Garamba
en RDC, del’ étude et de |’ extinction possible du rhino
noir d’ Afrique de I’Ouest au Cameroun, de la
réintroduction du rhino noir en Ougandaet dansle Parc
National de Lwangwa-nord en Zambie, de la gestion
de la métapopulation des rhinos au Kenya et en
Tanzanie, du rapport du Groupe de gestion des rhinos
delaSADC sur les performances et lagestion du rhino
noir en Namibie, en Afriquedu Sud et au Zimbabwe et
du statut des rhinos asiatiques. Le troisiéme jour fut
consacréaux techniqueset alarecherche. Celacouvrait
la Kenyan Darwin Initiative, |I’évaluation de
I’ alimentation des rhinos et de I’empreinte génétique
des cornes de rhinos, du Widlife Investigator et du
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Workshops were held to 1) develop aframework
and terms of reference for the proposed East African
Community Rhino Management Group (Kenya, Tan-
zania, Uganda) which aims primarily to enhance the
metapopulation management of the eastern black
rhino D.b. michaeli, 2) develop aformat and process
for drafting IUCN SSC Guidelines on Rhino
Translocations for Conservation Purposes, 3) agree
on the process and content for presenting reports to
CITES Standing Committee 54 and CoP 14, and agree
on the CITES Indicators Process, 4) explore further
themodelsavailablefor community-based rhino con-
servation in Africa and Asia, and 5) design a three-
year funding strategy for the AfRSG Secretariat, its
biennial meetings and Pachyderm. Concurrently,
meetings were held of the SADC Rhino Recovery
Group to determine regiona priorities, and of the
AfRSG members to discuss organizational strategy
and priorities and to assess goal achievement over
the past two years.

Appreciation

AfRSG is extremely grateful to UK’s Department of
Environment and Rural Affairsfor providing the core
funding that enabled usto hold the meeting; wewould
also like to acknowledge the support provided to the
Secretariat over the past year by WWF-SA, the US
Fish and Wildlife Service, the International Rhino
Foundation and Save the Rhino International .

Comprehensive confidential proceedings have
been compiled and distributed to participants. An
abridged version is available for non-participants on
reguest from the AfRSG’s Scientific Officer, Dr Ri-
chard Emdlie, at emslieafrsg@telkomsa.net.

logiciel Rhino commeoutilsdegestion, del’ utilisation
decamérasdigitaespour lasurveillance desrhinosaux
pointsd’ eau et del’ application et du suivi desloisdans
laconservation des écosysteémes des rhinos.

Avant d' assister aux ateliers et aux réunions des
membres du Rhino Recovery Group de la SADC et
du GSRAf, les participants ont fait une visite de ter-
rain ala Réserve de Faune de Mkhayaou ils ont vu
comment lesrhinos noirs et les blancs se réinstallent
et sont gérés, puisils ont visité lesinstallations pour
I écotourisme.

Les aeliers se sont tenus pour 1) développer un
cadre et destermes de référence pour le futur «Groupe
de gestion communautaire des rhinos en Afrique de
I’Est» (Kenya, Tanzanie, Ouganda) qui vise
principalement aaméliorer lagestion en métapopulation
du rhino noir de!’ Est D.b. michaeli, 2) développer un
format et des processus pour la préparation des Lignes
directrices de la CSE/UICN pour la trand ocation des
rhinosadesfinsde conservation, 3) se mettre d’ accord
sur le processus et le contenu des rapports a présenter
au 54°m Comité permanent delaCITES et alaCoP 14
et sur les Processus IndicateursdelaCITES, 4) éudier
plusprofondément lesmodé es disponibles pour lacon-
servation communautaire des rhinos en Afrique et en
Asie et 5) concevoir une stratégie de financement sur
trois ans pour le Secrétariat du GSRAf, ses réunions
bisannuelles et Pachyderm. Dans le méme temps, il y
avait des réunions du Rhino Recovery Group de la
SADC pour déterminer les priorités régionales, et des
membresdu GSRAf pour discuter delastratégie et des
prioritésorganisationnelles et pour évaluer lesrésultats
des deux derniéres années.

Remerciements

Le GSRAf est extrémement reconnaissant envers le
Département britannique de I’ Environnement et des
Affaires rurales qui lui a assuré les fonds de base
nécessaires pour tenir laréunion; nousvoudrions auss
remercier le WWF-SA, le Fish and Widlife Service
américain, I’ International Rhino Foundation et Save
the Rhino International pour lesupport qu'il ont accordé
au Secrétariat au cours de |’ année derniére.

Un compte-rendu détaillé et confidentiel a été
compilé et distribué aux participants. Une version
abrégée est disponible sur demande pour les non-par-
ticipants auprés du Responsable scientifique du
GSRAf, le Dr Richard Emslie, sur emslieafrsg@
telkomsa.net .
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Rapport du Groupe Spécialiste des Rhinos d’Asie

Nico van Strien, Co-chair for South-East Asia

Kondominium Taman Anggrek 3-23B, JIn. Parman. Slipi, Jakarta 11470, Indonesia;

email: Nico@strien.nl

Tribute

On 23 September theAsian Rhino Specidist Group lost
two prominent and long-time members in a helicopter
crashinNepal: Dr TirthaMan Maskey, ASRSG Co-chair
for South Asia, and Mr Narayan Poudel, Director Gen-
eral of the Department of National Parks and Wildlife
Conservation, Nepal. (See Tribute on page 107)

Dr Maskey started his co-chairmanship of our
group with zeal and enthusiasm. He had quickly or-
ganized his office and was engaged with organizing
amajor rhino workshop in Kaziranga scheduled for
14-16 October. Dueto the tragic event the workshop
has been postponed to early March 2007.

Mr Poudel was recently promoted to the post of
director general, taking over the helm from Dr
Maskey. He was faced with the difficult task of re-
storing security in Nepal’s rhino areas, after a spate
of poaching caused by the political unrest of the last
two years had severely reduced the number of rhinos
in Chitwan and Bardia.

Both men had recently started anew stageintheir
distinguished careers, and they will be missed by all—
both personally and professionally.

Andalas moving to the Sumatran
Rhino Sanctuary, Way Kambas
National Park, Sumatra

Andalas, the young male rhino currently residing in
Los Angeles Zoo, will soon move to the Sumatran
Rhino Sanctuary (SRS) asrecommended by the Glo-
bal Management and Propagation Board (GM PB) of
the Sumatran rhino managed breeding programme.
Andalasisthefirst-born calf of the pair in Cincinnati
Z00, and wasthefirst Sumatran rhino bornin captiv-
ity in 112 years.

Andalasisnow over fiveyearsold and showsclear
signsof reaching adulthood. In SRS, after aperiod of

Hommage

Le 23 septembre, le Groupe Spécialiste des Rhinos
d’ Asieaperdu deux de sesmembreslesplusanciens
et les plus éminents dans un accident d' hélicoptére
au Népal: le Dr Man Maskey, co-président du
GSRAspour I’ Asiedu Sud, et le Dr Narayan Poudel,
Directeur général du Département des parcs
nationaux et delaConservation delaFaune au Népal.
(Voir I"'hommage qui leur est rendu page 107)

Le Dr Maskey a entrepris son travail de co-
président de notre groupe avec zél e et enthousiasme.
Il avait rapidement organisé son bureau et S était lancé
dans|’ organisation d’ un atelier important sur lesrhi-
nos qui devait se tenir & Kaziranga du 14 au 16
octobre. Suite a ce tragique accident, |’ atelier a été
reporté au début de mars 2007.

M. Poudel avait été récemment promu au poste
de directeur général, reprenant la fonction du Dr
Maskey. Il avait lalourdetéche derestaurer lasécurité
des zones a rhinos du Népal, aprés que la recrude-
scence du braconnage causée par I instabilité civile
eut gravement réduit le nombre de rhinos a Chitwan
et aBardia

Cesdeux hommes avaient récemment entamé une
nouvelle éapedeleur remarquablecarriereet ilsnous
manqueront atous, tant sur le plan professionnel que
personnel.

Départ d’Andalas vers le Sanctuaire
des Rhinos de Sumatra, dans le
Parc National de Way Kambas, a
Sumatra

Andalas, le jeune rhino méle qui vit actuellement au
Zoo de Los Angeles, va bient6t étre transféré au
Sanctuaire des Rhinos de Sumatra (SRS), commel’a
recommandéle Consell pour lagestion mondiadeet la
propagation (GMPB) du programme de reproduction

16
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guarantine and acclimatization, he will be accompa-
nied by the young female Sumatran rhinos Ratu and
Rosa. It is expected that the three will meet for the
first time in mid-2007. The SRS staff are readying
thefacilitiesand all are excited by thisunprecedented
act of cooperation within the managed breeding com-
munity.

Rosa, the young female from Bukit Barisan
Selatan National Park, is apparently not yet fully
mature and her reproductive organs have not devel-
oped fully. Shemay takeayear or moreto reach adult-
hood and isnot at all keen on being together with the
resident old male, Torgamba. But she is healthy and
has adapted very well.

Onthe other hand, Ratu, the femalerhino rescued
from Way Kambas National Park, is somewhat older
and has already paired twice with Torgamba. From
her behaviour during courtship, it was obvious that
she had encountered males before being moved to
SRS, but it appears that she had not been pregnant
before.

The reproductive cycles of al three females are
now being regularly monitored with ultrasonography
examinations and hormonal analysis. Torgamba's
health is rather unstable. He has periods of anaemia
and weight loss, and he only occasionally shows in-
terest in the females.

Though GMPB recommended moving Binato the
USA as soon as possible for alast attempt to attain a
pregnancy with | puh, the proven breeder in Cincinnati,
consensus now isto keep her in SRS so that first she
has a chance to interact with Andalas. Bina's repro-
ductive cycle shows more and moreirregularities and
shemay in fact be nearing the end of her reproductive
potential. Also the high cost of moving arhino, espe-
cialy one with doubtful breeding potential, isanim-
portant consideration. The situation will be closely
monitored by thereproductive expertsand veterinarians
and evaluated from time to time.

Application for CITES permits to move both
Andaasand Binaisat an advanced stage, and Andalas
is expected in the SRS in January or February 2007.

Update on the Indonesian Rhino
Conservation Strategy

As a follow-up to the February 2006 workshop on
the update of the Indonesian Rhino Conservation
Strategy, thedirector general of Forest Protection and
Nature Conservation officially installed a task force

assistée des rhinos de Sumatra. Andalas est le premier
descendant du couple du zoo de Cincinnati et ¢’ &ait le
premier rhino de Sumatra né en captivité en 112 ans.

Andalas a maintenant plus de cing ans et montre
les signes évidents du début de |’ &ge adulte. Au SRS,
aprés une période de quarantaine et d' acclimatation,
il recevra la compagnie des deux jeunes rhinos de
Sumatra femelles, Ratu et Rosa. Les trois animatix
devraient se rencontrer pour la premiére fois vers la
moitié de 2007. Le personnel du SRS prépare lesin-
stallations et il est trés excité par cette coopération
sans précédent au sein delacommunauté delarepro-
duction assistée.

Rosa, lajeune femelle du Parc National de Bukit
Barisan Selatan, ne sembl e pas encore tout afait ma-
ture, et ses organes reproducteurs ne sont pas encore
complétement développés. Il [ui faudraencore un an
ou plus pour étre adulte, et elle n'a pas la moindre
enviedergoindre le vieux méle résident, Torgamba.
Cependant, €lle est en bonne santé et s’ est tres bien
adaptée.

D’ autre part, Ratu, la femelle rescapée du Parc
National de Way Kambas, est plus &gée et S est d§ja
accouplée deux fois avec Torgamba. D’ aprés son
comportement pendant laparade, il est certainqu’elle
avait déjarencontré desmélesavant d' étretransférée
au SRS, mais il semble qu'elle n’a jamais’' été
prégnante.

Lescyclesdereproduction destroisfemelles sont
surveillés régulierement par ultrasons et analyses
hormonales. La santé de Torgamba est plutdt insta-
ble. Il passe par des périodes d’ anémie et de perte de
poidset il ne manifeste que rarement del’ intérét pour
lesfemelles.

Alorsquele GMPB avait recommandédetransférer
Binaaux USA désquepossiblepour tenter unederniere
foisdelafaireféconder par | puh, lereproducteur avéré
de Cincinnati, il y a maintenant un consensus pour la
garder au SRS pour qu'élle ait d'abord une chance
d'interagir avecAndalas. Lecyclereproducteur deBina
est de plus en plus irrégulier et il se pourrait qu'elle
approche, enfait, delafin deson potentiel reproducteur.
I faut aussi tenir compte du prix éevédutransfert d’'un
rhino, spécialement | orsgue son potentiel reproducteur
est incertain. La situation sera suivie de prés par les
expertsenlamatiére et lesvéérinaires, et réévaluéede
temps en temps.

La demande de permis CITES pour transférer
Andalas et Binaest en bonne voie et Andalas devrait
arriver au SRS en janvier ou février 2007.
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in June 2006. The task force, with 11 members from
government and NGOs, will complete the conserva-
tion strategy document and oversee and guideitsim-
plementation.

It is expected that the documentswill befinalized
early in 2007 and that the new Indonesian Rhino
Conservation Strategy, the* Rhino Century Progran?’,
will beofficially launched later next year. Implemen-
tation, especially for the planned range expansion for
the Javan rhino, will start soon after.

Training cooperation, Indonesia—
Sabah

At the invitation of the Sabah Wildlife Department
and SOS Rhino (Borneo), two senior rangers, Mr
Arief Rubianto and Mr Miskun, conducted atraining
programme with field staff in Tabin Wildlife Reserve
and adjacent areas in June and July 2006. The two
rangers madefivetripsto Tabin and two to the Kretam
area. Twenty-six field staff from SOS Rhino and the
Tabin Wildlife Reserve were trained in field tech-
niquesand inrhino survey and monitoring. Thetrain-
ing was very successful, and agood number of rhino
signs were found; on one occasion a rhino was seen
and photographed—afirst in Sabah.

In July 2006 a group of 21 rangers from WWF
Sabah, Sabah Wildlife Department and Yayasan Sabah
attended a one-week training course in Way Kambas,
Sumatra. After one day of theory on law enforcement,
rhino biology and monitoring, participantsvisited SRS
to seerhinosat close range and to work with footprints
and other rhino sign. Three days of field training in
Way Kambas National Park concluded the course.

The cooperation between the Indonesian and the
Sabah Rhino Protection Unit (RPU) programmes has
been mutually beneficial, and it ishoped and expected
that more exchanges of staff will take place in the
future.

The recent survey in key rhino areas has shown
that rhinos are present in awider area, that the previ-
ous estimates were probably on the pessimistic side,
and that rhinos occur also in anumber of smaller for-
est pockets. Though thisisa positive development, it
also meansthat more personnel are needed to protect
and monitor the rhino areas. The number of RPUs
fielded by SOS Rhino, WWF and the Sabah Wildlife
Department needs to be increased to cover all areas
in awell-coordinated fashion.

Mise a jour de la Stratégie
Indonésienne de Conservation du
Rhino

Suite al’ atelier de février 2006 sur lamise ajour dela
Stratégie indonésienne de Conservation des rhinos, le
directeur général de la Protection des foréts et de la
Conservation de lanature aingtallé officiellement une
unité spéciale en juin 2006. Composée de 11 membres
venant du gouvernement et d ONG, elle devra
compléter le document de la stratégie de conservation,
superviser et orienter son application.

Les documents devraient étre préts au début de
2007, et la nouvelle Stratégie indonésienne de con-
servation des rhinos, le « Rhino Century Program,
sera lancée officiellement un peu plus tard. Samise
en application, et spécialement |’ extension prévue de
I"aire dévolue au rhinocéros de Java, commencera
ensuite rapidement.

Coopération pour la formation,
Indonésie-Sabah

A I’invitation du Département de la Faune de Sabah
et de SOS-Rhino (Bornéo), deux conservateurs sen-
iors, M. Arief Rubianto et M. Miskun, ont dirigé un
programme de formation dans la Réserve de Faune
de Tabin et les zones voisines en juin et juillet 2006.
Lesdeux conservateurs sont aléscing foisaTabin et
deux fois dans la région de Kretam. Vingt-six
membres du staff de SOS-Rhino et de la Réserve de
Faune de Tabin ont été formés aux techniques de ter-
rain, alasurveillance et au monitoring desrhinos. La
formation aététresréussie, et on atrouvé bon nombre
de signes de rhinos: on a méme vu et photographié

un rhino, une premiére pour Sabah.

Enjuillet 2006, un groupe de 21 gardes du WWF-
Sabah, du Sabah W dlife Department et de Yayasan
Sabah ont assisté & une formation d’'une semaine a
Way Kambas, Sumatra. Aprés un jour de théorie sur
I"application des lois, la biologie des rhinos et leur
monitoring, les participants ont visité le SRS pour
voir lesrhinos de préset travailler sur lesempreintes
desrhinos et lesautresindices. Troisjours de forma
tion sur le terrain dans le Parc National de Way
Kambas ont cléturé e cours.

Lacoopération entreles programmes des Unitésde
protection des rhinos (RPU) d'Indonésie et de Sabah
est hénéfiquedepart et d' autre, et on esperequed autres
échanges de personnel auront lieu al’ avenir.
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Rhino campaigns from European
and American zoos

The European Association of Zoos and Aquaria
(EAZA) rhino campaign, conducted with Save the
Rhino International, concluded its one-year rhino
campaign at the annual EAZA conferencein October
2006. Participating in the campaign in Europe were
128 of the 292 members; they raised more than
515,000 euros, almost 50% above the target of
350,000 euros.

All the projects selected for the campaign and
several of those on the waiting list will be funded,
including substantial support for RPUs in Indonesia
and Sabah, Malaysia, and for the Indian rhino
translocations in Assam, India.

On behalf of all therhino friendsinAsial would
liketo thank all the European zoos and the many thou-
sands of supporters who made this campaign so suc-
cessful. The donations are a significant contribution
to rhino conservation in Asia. It is sad that the cam-
paign is over, but | hope that some long-term rela-
tionships will develop to continue the support from
the European zoos for rhino conservation in Asia.

Meanwhile the North American Save the Rhino
Campaign is rapidly gaining momentum. The cam-
paign, launched in January 2006 by the I nternational
Rhino Foundation in partnership with the Rhino Ad-
visory Group/Species Survival Plans of the Ameri-
can Zoo & Aquarium Association and Ecko
Unlimited, focuses on the more than 90 zoosin North
Americathat haverhinos. Already 40 zoos have been
recruited for the campaign. Several fundraising events
have been organized including a major hiphop con-
cert in Central Park, New York, organized by Marc
Ecko, that hasraised USD 150,000 for rhino conser-
vation.

La récente étude des zones clés des rhinos a montré
quelesrhinossont présentssur de plusgrandes étendues,
que les estimations précédentes étaient sans doute trop
pessimistes et quel’ on trouve aussi desrhinos dansun
certain nombre de plus petitsilotsforestiers. Si ceci est
un développement positif, celasignifie auss qu'il faut
plus de personnel pour protéger et pour surveiller les
zonesarhinos. Le nombre de RPU envoyéessur leter-
rain par SOS-Rhino, par le WWF et par |le Département
delaFaune de Sabah doit augmenter pour couvrir toutes
les zones de facon coordonnée.

Campagnes Rhinos des zoos
européens et américains

La campagne rhinos menée par I’ Association
européenne des zoos et des aquariums (EAZA) et
dirigée par Save the Rhino International a conclu sa
campagne d’un an lors de la conférence annuelle de
I"EAZA en octobre 2006. 128 des 292 membres ont
participé a la campagne en Europe; ils ont récolté
plus de 515.000 euros, prés de 50% de plus que
I’ objectif de lacampagne qui était de 350.000 euros.

Tous|es projets sél ectionnés pour lacampagne et
plusieurs de ceux qui éaient sur la liste d attente
seront financés, y compris un soutien substantiel pour
lesRPU d'Indonésie et de Sabah en Malaysie, et pour
les transferts de rhinos unicornes en Assam, Inde.

Au nom de tous les amis des rhinos en Asig, je
voudraisremercier tousleszooseuropéenset lesmilliers
desupportersqui ont fait de cette campagne un succes.
Les dons sont une contribution significative ala con-
servation des rhinos en Asie. C'est dommage que la
campagnesoit terminée, maisj’ espére quedesreations
along terme vont se nouer pour poursuivre le soutien
deszooseuropéensalaconservation desrhinosenAsie.

D’autre part, la campagne de Save the Rhino en
Amérique du Nord prend rapidement de I’ampleur.
Lancéeenjanvier 2006 par I International Rhino Foun-
dation en partenariat avec Rhino Advisory Group/Spe-
cies Qurvival Plans de la American Zoo & Aquarium
Association et Ecko Unlimited, la campagne se
concentre sur les zoos nord-américains qui possedent
des rhinos; ils sont plus de 90. Quarante d’ entre eux
ont déja été recrutés pour la campagne. 1l y adgaeu
plusieurs événements destinés & récolter des fonds, y
comprisungrand concert hip-hop aCentral Park, aNew
York, organisé par Marc Ecko, qui a récolté 150.000
dollars pour la conservation des rhinos.
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Résumé

Nous avons effectué le suivi des é éphants dans la Réserve Communautaire du Lac Télé, d' une superficie de
4400 km?, en République du Congo, afin d’estimer le statut et les tendances des populations. L’ habitat, &
I"intérieur de laréserve, est constitué par les foréts saisonniérement inondées et marécageuses, faites d'ilots
deforéts deterreferme. A I’ aide des méthodes de transect linéaire et d’ échantillonnage de DISTANCE, nous
avons estimé les densités d’ él éphants sur la base du comptage des crottes en saisons des basses et hautes eavix
(la saison d'inondation). Selon nos estimations, la réserve présente de faibles densités d' é éphants dans les
foréts saisonnieérement inondée et marécageuse. Les éléphants ne sont présents dans la forét de terre ferme
gu’ en saison des hautes eaux. En 2004, notre estimation de 316 individus (95% intervalle de confiance 98,
1045) dans laréserve est similaire a celle faite en 2002. Toutefois, la marge d’ erreur est haute en raison du
nombre insuffisant destas de crottes. || est possible que des suivis suppl émentaires puissent réduire lamarge
d’erreur et fournir des informations sur la distribution des éléphants suivant les habitats.

Abstract

We surveyed elephants in the 4400-km? Lac Télé Community Reserve in the Republic of Congo to provide
estimates of population status and trends. Habitat in the reserve consists of seasonally flooded and swamp
forest with patches of terrafirmaforest. Using line transects and distance sampling techniques we estimated
elephant densities from dung counts in both low- and high-water seasons (flooding seasons). We estimated
that thereserve holdslow densities of el ephantsin seasonally flooded and swamp forest. Elephants are present
in the terra firma forest in the high-water season only. Our estimate in 2004 of 316 (95% CI 98, 1045)
elephants in the reserve is similar to that found in 2002. However, there was a large error in calculating
estimates because of the low number of dung piles. Further surveys may help to reduce this error and provide
information on elephant distribution between habitats.

Introduction geuses et saisonnierement inondées en Afrique

Centrale et c'est I'unique site en République de
LaReéserve Communautairedu Lac Télé (RCLT) est  Congo. La réserve est déja connue pour ses grandes
un des deux sites qui protegent les foréts maréca-  populations de grands singes (Poulsen et Clark 2004).
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Recensement d’éléphants dans la Reserve Communautaire du Lac Télé

On soupgonne que la population d’ éléphants dans et
autour du Parc national de Nouabale Ndoki visite
saisonnierement les foréts marécageuses (y compris
laforét inondée) au sud-est du parc et queleséléphants
utilisent ou utilisaient la RCLT pendant la saison
seche. Poulsen et Clark (2002) ont trouvé une densité
d’ éléphants relativement faible (0.07 individus/km?)
danslaréserve en 2002 .

La réserve est dans une phase de transition: la
direction est entrain d'élaborer le plan
d’aménagement et une équipe de protection de la
réserve est encore en formation. Par la suite, une
augmentation de notre connaissance delarépartition
et abondance des él éphants pourra aider la gestion a
mieux cibler les patrouilles et la sensibilisation des
villages proches des zones clés des él éphants. Le suivi
des populations des éléphants est aussi important
pour lagestion et pour établir si les activités de con-
servation mises en place dans la réserve sont
efficaces. Nous avons envisageé de faire le suivi des
éléphants en saison des basses eaux pour le suivi
continu des tendances des populations. Aussi, nous
avons également réalisé une étude dans la saison des
hautes eaux dans la terre ferme pour éablir S'il y a
une population résidente dans la réserve pendant
toute I’année. L’ é&ude’ était faite avec une étude sur
I’abondance et densité des grands singes dans la
réserve (Poulsen et Clark 2004).

Zone d’étude

La Réserve Communautaire du Lac Téé se situe au
nord du Congo dans e département delaLikoualaet a
cheval entre les districts d' Epéna et de Bouanéla. La
réserve était créée en 2001 avec le soutien de la popu-
lation qui asgnéunaccord pour lacrégtion delaréserve.
Le Ministére de I’ Economie Forestiére et de I’ Envi-
ronnement (MEFE) qui gére laréserve est appuyé par
laWildlife Conservation Society et travaille ensemble,
al’éaboration d’un plan d aménagement qui inclue la
gestion communautaire participative. Jusqu’' a présent,
seulesles|oisnationales sont applicablesdanslaréserve.
Toutefois, lachasse pour I’ autoconsommation est [égale
maislachasse commerciden’ est pas|égaleau Congo.
Les éléphants et autres grands mammi-féres sont
intégralement or partielle-ment protégés. Les objectifs
de la conservation dans la RCLT sont la conservation
de la biodiversité et la gestion durable des ressources
naturelles. Lesressources naturelles principal es sont la
faune, lespoissonset lesforétsellessmémesdont dépend

la population. La RCLT protege 4,400 km? de forét et
savane. |l existe quatre types de forét, mais, pour la
présente étude, nous incorporons laforét ripicole dans
la forét saisonniérement inondée, étant donné le
caractére fragmenté delaforét ripicole (fig. 1, tableau
1). Nous n’avons étudié les éléphants qu’en milieu
forestier.

A I'exception de la terre ferme, une bonne por-
tion de la RCLT y compris la savane est inondée en
saison des hautes eaux (juillet—novembre). En cette
saison, les gens ne se déplacent que par pirogue a
travers laréserve et, amoins d' une pirogue, |’ entrée
en forét marécageuse et sai sonnierement inondée est
limitée par la profondeur des eaux. Une route
goudronnée relie Epéna & Impfondo, capitale de la
région, située al’ est de celle-ci. En saison des basses
ealx (décembre—juin), des pistesrelient de nombreux
villages et il est possible d'accéder en forét a pied.
Vingt-sept villages se trouvent dans et autour de la
réserve, avec une population de plus de 17.000
habitants, pour une densité de 3 habitants par knv?
(Poulsen et Clark 2002). Les communautés locales
dépendent largement des ressources naturelles. Les
poissons constituent 91 % du régime alimentaire et
la viande de brousse 7 % (Poulsen et Clark 2002).
Seuls 2 % des protéines consommées par elles
proviennent des animaux domestiques.

Danslazone, latempérature varie treés peu toute
I’année, avec unemoyennede 25.6°C. Maisles périodes
et I'intensité des préci pitations sont fortement variabl es.
Les précipitations annuelles varient entre 1350 et
1800 mm, tandis que les précipitations mensuelles
moyennes oscillent entre 15 et 300 mm. Les
préci pitations les plusimportantes ont généralement
lieu d’ao(t & novembre. La saison séche, avec de
faibles précipitations, intervient de décembreamars.
Toutefois, la durée et la date initiale de cette saison
changent d' année en année. Il y’'a également une
petite saison des pluiesd’ avril ajuin, puisune petite
saison seche en juillet (Poulsen et Clark 2002).

Tableau 1. Proportion des habitats au niveau de la
RCLT
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Habitat Superficie (km?) %
Forét marécageuse 2156 49
Forét saisonniérement inondée 1100 25
Forét terre ferme 440 10
Savane 704 16
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Figure 1. Carte de différents types d’habitats et de végétation.

Méthodologie

Transects

Les éléphants ne peuvent pas étre comptés
directement dans la forét, car il est difficile de les
observer dans le sous-bois épais (Barnes et Jensen
1987; Banes et d. 1991 ; Banes et d. 1993 ; Banes e
Blom 1995). L e présent recensement sefonde donc sur
les comptages de crottes, d’ ores et d§jaexpérimentés
avec succes dans d’autres régions d' Afrique ou la

Bouanela

visibilité est faible (Short 1983;
Tutin et Fernandez 1984; Jachman
et Bell 1984; Merz 1986).

Les transects ont été parcourus
dans la forét mixte de terre ferme
pendant la saison des basses eaux
(7-30 novembre 2003) €, a travers
la réserve, pendant la saison des
hautes eaux (17 mars-23 juillet
2004). L es transects parcourus sont
ceux qui ont été utilisés par Poulsen
et Clark (2002). Les transects,
utilisés pour la premiere fois sur
terre ferme en saison des hautes
eaux, ont é&éune secondefoissuivis
en saison des basses eaux. Lors de
|a période des cinq mois située en-
trel’ échantillonnageinitial sur terre
ferme et le second, la végétation a
repousse et a refermé les transects.
En conséquence, la reprise de
I" échantillonnage sur les mémes
transects n’a pas influé sur les
résultats.

Dans les foréts marécageuse et
saisonnierement inondée, les
N transects mesuraient 5 km de long
et étaient séparés I'un de I'autre
d’une distance de 5 km. Quant aux
transectsdelaterreferme, ilsétaient
longsde 2 km et espacésde 3.5 km.
Nousavons également parcouru des
transects de moins de 5 km et de
moinsde2 km. Lecaractere court de
cestransectss expliquent : soitqu'ils
finissaient dans un autre type
d' habitat, soit qu’ il sse poursuivaient
horsdelaRCLT. Lescoordonnéesdu
début et de lafin de chague transect
ont ensuite été déterminées al’aide
du systéme d’ informations géographiques (SIG). Sur
labase de cesinformations, et en se servant d un GPS
et d’ uneboussole, nousavons pulocaliser lestransects
danslaforét. A I’ aide des coordonnées du début et de
la fin de chaque transect, nous avons été capable
d’ouvrir unelignedroite en suivant le cap 335°. Trois
guides parcouraient |e transect et ses alentours pour
I’identification des indices d’éléphants : pistes,
empreintes, crottes, restes de nourriture.
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Nous avons repris et parcouru 56 transects
linéaires (24 sur la terre firme et 32 dans les deux
autres habitats), représentant une distance de 128 km
entremarset juillet et de42,7 km en novembre. Nous
avons parcouru 82,4 km en forét inondée de fagon
saisonniere, 45,9 km sur la terre firme et 42,7 km
dans laforét marécageuse.

Laméthode ‘linetransect’ (Burnham et a. 1980)
a été utilisée par Koster et Hart (1988) pour compter
des antilopes de forét, et pour compter les crottes
d’ éléphants de forét (Barnes et Jensen 1987). Quand
une crotte est découverte, on en mesure la distance
par rapport & la ligne centrale. Nous avons collecté
lesinformationsci-apréssur lacrotte: ladate, I heure,
la distance du transect, la distance perpendiculaire,
I"indice, et I’ &ge de I’indice. Nous avons attribué un
référentiel a I’age de I'indice (White et Edwards
2000). Les distances perpendiculaires sont utilisées
pour estimer le nombre de crottes au km?.

Recces voyages

Entre chague transect, la voie de moindre résistance
était prisepar leschercheurspour atteindreleprochain
transect. Les signes humains vus pendant les mouve-
ments entre les transects étaient notés pour étudier la
présence de I’ homme dans|aréserve. Cette méthode
est le‘reccevoyage' utilisé dansleséudesde MIKE.
Lesdonnées collectées étaient utilisées pour calculer
unindicesur laprésence del’hommedanslaréserve.
Lessigneshumainsnotés, y comprisles suivants, sont
détaillés dans White et Edwards (2000): pistes
utilisées et abandonnées; coupes faites alamachette
ou branches cassées; sentiers utilisésréguliérement;
lignes de collets ; cartouches vides; récolte de miel;
campements.

La longue des recces voyages, les signes
d’ éléphants étaient notés aussi pour comparer les
données entre I’homme et faune. Bien que cela ne
permette pas de calculer les densités de la présence
de"homme ni de monter |es cartes, cela permet aux
gestionnaires de laréserve de connaitre les zones les
plus utilisés pour les activités humaines.

Estimation des densités

Nous avons estimé la densité des € éphants sur labase
des données collectées sur nos transects en utilisant le
logiciel DISTANCE (Buckland et al. 2001 Thomaset
al. 2003). Pour améliorer I’ estimation du modéle, nous
avonsexclu les 10 % d' observationsles plus €l oignées

des lignes de transects. DISTANCE modélise la dis-
tance entre le transect et I observation pour estimer la
densité de I’ observation dans la zone d' étude. Quatre
modé es pour ladétection ont été considérés. Lecritére
d'information d’ Akaike (Akaikenformation Criterion—
AIC), aété calculé pour chague modéle et le choix du
modée final a éé fait sur la base d'un faible AIC ou
d'unefaible variance.

Barnes et al. (1995) ont proposé la formule
suivante pour calculer ladensité d’ ééphants :

D=(Y2) /X

ou
D = densité des éléphants
Y = densité des crottes (calculée via DISTANCE)

Z = taux journalier de dégradation des crottes
X = taux de défécation par jour et par éléphant

On a conclu que les ééphants produisent une
moyennede 17 a20tasde crottes par jour (Coe 1972,
Merz 1986; Tchamba 1992). Nous avons utilisé un
taux de défécation de 20 tas de crottes par jour dans
nos cal culsdetelle sorte qu’ au bas mot, lesrésultants
soient de X = 20.

Letaux journaier dedégradation des crottesdépend
de la température et des précipitations. Barnes et al.
(1997) ont proposelaformul e suivante pour lecalculer:

Z = (—96,498 + (0,063 x précipitation mensuelle
(mm)) + (4,667 x température moyenne mensuelle
°C)/ 1000

Le tableau 2 présente les précipitations et la
température enregistrées a Epéna (le siége du Projet
delaRCLT) pendant la période d’ étude.

Tableau 2. Les précipitations et la température
moyenne au cours de la période d'étude’a Epéna

Mois Précipitations  Température
totale (mm) moyenne (°C)

2003

Novembre 59,7 26,8

2004

Mars 155,5 27,6

Avril 136,5 29,5

Mai 231,5 28,6

Juin 314,5 26,7

Juillet 135,0 27,2

Moyenne

Mars—juillet 194,6 27,9

Source :données non publiées Wildlife Conservation
Society Projet, Réserve Communautaire du Lac Télé
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Ainsi donc, le calcul de Z, le taux journalier de
dégradation des crottes, a donné 0,03 en novembre
2003 et 0,05 entre mars et juillet 2004.

Résultats

Densité et distribution des éléphants

Le nombre d’ observations de crottes a été faible et
ne nous a laissé qu’ une estimation imprécise de la
densité d' ééphants dans la réserve (tableau 3). Les
observations de crottes d’ éléphants étaient concen-
trées dans les foréts marécageuse et sai sonniérement
inondée, avec des taux d observations élevés. Pen-
dant la saison des basses eaux (mars a juillet), nous
n’avons pas eu de crottes sur la terre firme. En
multipliant les estimations de densité d’ é éphants dans
les foréts marécageuses et saisonnierement inondée
par la surface de chacun de ces habitas de laréserve,
nous estimons que, lors de la saison de basses eaux,
la réserve abrite environ 316 (95% CI 98, 1045)
éléphants. Nous n’avons pas trouvé une préférence
dans I’ occupation des habitats, car il n'y a pas une
différence significative entre les observations de la
forét marécageuse et cellesdelaforét saisonniérement
inondée (t-test, t = 0.60, n = 23,10, n.s.) (figs. 2 et 3).

Influence humaine sur la distribution des
éléphants

Lacomparaison desobservationsd'indicesd’ @éphants
et d'indiceshumains par habitat indique qu’il n'y apas
une corrélation entre les deux indices peut-étre parce
gue ladensité des crottes est faible (fig. 4).
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0 .
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Densité d’éléphants (individus/km?)
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Figure 2. Densités d’éléphants en foréts
marécageuse (FM) et saisonnierement inondée
(FSI) en 2002 et 2004.

Indices des signes humains et éléphants

Les indices des signes humains pris le long des rec-
ces voyages se trouvent dans tous les habitats (fig.
5). llssont communs dans laterre firme comme dans
les autres habitats. De méme, danslaterreferme, les
signes humains sont abondants dans|es deux saisons.
Les signes éléphants notés le long des recces voy-
ages sont moins communs que les signes humains
(fig. 5). Aussi sont-ils rares ou absents sur la terre
ferme dans toutes |es deux saisons.

Tableau 3. Densité d’éléphants dans la Réserve Communautaire du Lac Télé, de mars a juillet 2004

Habitat Tasde Tasde Densité Densité 90% CI % CV
crottes  crottes/ de crottes/ d'éléphants/ elephants/
km? km? km? km?
Forét marécageuse 9 0,21 27,09 2 0,07 [0,02, 0.26] 64,45
Forét saisonniérement inondée 37 0,41 59,57 ° 0,15 [0,05, 0.44] 57,17
Terra firme (basses eaux)® 0 - - - - -
Terra firme (hautes eaux) 9 0,18 15,217 0,02 [0,01, 0.07] 0,618

95 % CI équivalent a 95 % d'intervalle de confiance. Le faible nombre de crottes observées a réduit la précision et a

augmenté le coefficient de variation (CV)

aUniforme simple polynomial (AIC = 24,45); ® Uniforme simple polynomial (AIC = 97,88)
¢Des crottes d'éléphant n’étaient pas trouves dans la forét de terre firme pendant les basses eaux, alors ce n’était pas

possible de calculé une densité.
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Figure 3. Distribution et taux de rencontre des éléphants en 2004 dans la RCLT. (Source : Wildlife

Conservation Society)
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30 Discussion

* Leprésent suivi confirmelaprésence
d'une population d’ éléphants, avec
une densité faible, trés proche du
niveau ol Poulsen et Clark (2002)
I’ont trouvé (tableau 4). Cesderniers
ont estimé a295 (95 % Cl 132, 784)
le nombre d'individus d’ éléphants
dansla RCLT et, en dépit du coeffi-
cient de variation (CV) élevé, nos
résultats soutiennent ce chiffreet nous

S estimons, quant anous, qu'il enexiste

316 (95% CI 98, 1045) individus.

0 Méme s I'estimation de la popula

0 20 40 60 80  tionde2004 est plusgrandequecelle
Signes humaines (km?) de 2002, les Cl (95 %) de 2002 et

Figure 4. La densité des crottes d’éléphants (km?) relevées et les 2004 sont s grandes qu'il n'y a pas
signes d’activité humaine ne présente aucune corrélation, r>= 0.01. dedifférenceentrelesestimationsdes
deux années. Ce n'est qu’ aprés au
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Figure 5. Indices d’abondance des éléphants (colonnes noires) et ’homme (colonnes grises) calculé des
signes notés le long des recces voyages. FM—forét marécageuse, FSI-forét saisonnierement inondée, TF-
forét terre firme. Toutes les données étaient prises en saison séche, sauf dans la terre ferme en 2003.
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Tableau 4. Les estimations de densité d’éléphants (individus/km? avec intervalle de confiance), 2001-2004

au niveau de la RCLT (Poulsen et Clark 2002)

Habitat Niveau d'eau 2001 2002 2003 2004

Forét marécageuse bas - 0,04 - 0,07
(0,01, 0,18) (0,02, 0,26)

Forét saisonniérement inondée bas - 0,19 - 0,15
(0,10, 0,36) (0,05, 0,44)

Forét de terre ferme bas - NA - NA

Forét de terre ferme elevé NA NA 0,02 -

(0,01, 0,07)

Le trait (-) indique gu’il N’y a pas eu suivi. Le NA désigne le nombre de tas de crottes trop faibles pour le calcul des

estimations de densité.

moins quatre années de suivi que le CV diminuera
suffisamment pour estimer avec précision lestendances
dela population des é éphants danslaréserve.

Les densités d’ ééphants dans les foréts d’ Afrique
centrale sont en moyenne de |’ ordre de 0,29 42,1 élé-
phants’km? (Eggert et al. 2003). Fay et Agnagna(1992)
ont estimé la densité d’ é éphants dans laréserve 20,3
é éphantskn??, et ont indiqué que lariviére Batanga a
I"est et au sud du Lac Mboukou contenait encore
d'importantes popul ationsd’ ééphants. |1 est donc pos-
sible quelapression de chasseresteimportante dansla
réserve. Poulsen et Clark (2002) ont | ai ssé supposer que
lafaible abondance desél éphantsdanslaréserve pouvait
étre attribuée a trois facteurs : 1) les mouvements
saisonniers des ééphants hors de la réserve ; 2) la
difficulté de localiser les crottes d’ éléphants dans les
habitats humides ; 3) I'importance de la chasse.
Cependant, il se peut également que la population
d ééphants au nord de la réserve, au Parc nationa
Nouabalé Ndoki et sazone périphérique, ait répondu a
la baisse de la pression de chasse en s approchant les
villages aprés une durée de cinq ans de protection.

Nous avons trouvé trés peu de différence dans
I"utilisation par |’ éléphant de différents types
d’ habitats. I est possible queles crottes aient disparu
rapidement dans la forét marécageuse (Barnes et al.
1991) et que, de notre cbté, nous ayons sous-estimé
la densité dans cet habitat. Barnes et al. (1991) ont
noté que lefacteur important qui détermineladensité
d’ éléphant au Gabon n’ est pas|avégétation, maisles
activitéshumaines. Ladensité descrottes d’ éléphants
est toujours faible et c'est peut-étre la raison pour
laquelle aucune corrélation n'a été établie entre les
activités humaines et la densité en é éphant.

Oncroit quelesé éphantsvisitent saisonnierement
laréserve par rapport ala disponibilité de nourriture

ou alaretraite des eaux. L’ absence des éléphants de
la terre ferme pendant les hautes eaux peut étre
expliguée s'ils migraient hors de la réserve en cette
saison. Quoique nous nhe disposions pas de données
sur les couloirs migratoires des é éphants hors de la
RCLT, quelques pistes de traversée du bloc sud au
bloc nord de la réserve sont & plusieurs reprises
observées. Nous avons remargqué que les ééphants
setrouvent sur laterre ferme et ce, pendant la saison
des basses eaux. Mais, telle ne constitue pas une
preuve concluante de la migration saisonniére entre
différents types d’habitats. Leurs mouvements
saisonniers peuvent étre influencés par la distribu-
tion desmares dans|asaison desbasses eaux ; lorsque
les eaux basses souvent il n'y a pas d' eau dans la
foré marécageuse et les ééphants doivent boire des
mares. Le village d' Edzama, au sein de la réserve,
nousaguidéaux maresal kmduvillage. Ici, dansla
savane proche de la forét, des éléphants boivent
réguliérement. Aussi, au sud de Bouanéla, une mare
est beaucoup fréquentée par destroupeaux d’ €l éphant
malgré |a présence des chasseurs.

Nous n’avons noté aucune corrélation entre la
densité d' éléphants et I’ activité humaine ni, de méme,
entreladensité et lestypes de végétation. Celasuggere
que la distribution d’ éléphants résulte d’ un ensemble
de variables biologiques dont |e type de végétation, la
digponibilité de nourriture et le niveau d eau en forét
(Poulsen et Clark 2002). Il est possible qu’ alalongue,
lessuivisnous permettent de distinguer lesfacteurs qui
influencent la distribution des ééphants. Enfin, il est
indispensable de poursuivre’ éude de dégradation des
crottes d’ ééphants de la RCLT &fin de nous aider a
améliorer, al’ avenir, nos estimations de densités.

Laprotection delafaunedans!’ é&endue desforéts
delaRCLT est faite par le conservateur, deux autres

Pachyderm No. 41 July-December 2006

27



lyenguet et al.

agents du MEFE et sept écogardes. Nous travaillons
dans la RCLT (4400 km?) et sa périphérie (c. 6000
km?), alorsladensité desagentsdel’ équipedelalutte
anti-braconnage est un agent par 1000 km?. Malgré
celg, ils ont eu des réussites impressionnantes. 24
armes militaires et 800 balles saisies en 12 mois en
2005-06 (PRCLT non-publie). La prolifération
d’ armesde guerre due aux guerrescivilescongolaises
de 1993, 1997 et 1998 parait avoir eu un impact
négatif sur les populations d’ ééphants au nord du
Congo et danslaRCLT et ce, deladerniére décennie
jusqu’ acejour. Laprolifération d’armes militaire se
confirme par certains incidents de braconnage
d’ éléphants au sud de laréserve (E. Ngouaka comm.
pers.). Les gestionnaires de la RCLT veulent
augmenter |’ effectif pour mieux gérer lafaune, mais
lafinance de la conservation est toujours limitée.

Conclusions

Notre étude nous a permis d’avoir des estimations
approximativesde densitésd’ éléphantsdans|aRCLT.
Cesmodestesrésultats doivent étre considéréscomme
indicatifs, et peuvent constituer, avec ceux des
précédents recensements, labase du suivi continu des
populations d’ éléphants de la réserve.
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Abstract

This study was carried out to assess the influence of human settlement on habitat structure and distribution of
elephantsin the heavily exploited Mochongoi Forest in Baringo District, Kenya. The distribution of elephants
was estimated by dung counts on line transects. Elephant dung density was highest in the intact forest patch,
Kimoriot, followed by Kamailel and Mochongoi. The spatial distribution of elephantsin the study areawas
attributed to human influence on the structure of elephant habitat.

Résumé

Cette étude a été réalisée pour évaluer I'influence desinstallations humaines sur la structure de |” habitat et la
distribution des ééphants dans la Forét de Mochongoi, dans le district de Baringo, au Kenya, qui est trés
exploitée. La distribution des éléphants a été évaluée par le comptage des crottes sur des transects linéaires.
Ladensitédecrottesd’ éléphants était maximaledans|’ilot deforét intacte, Kimoriot, suivie de Kamailel et de
Mochongoi. Ladistribution spatiale des éléphants dans |a zone étudiée aété liée al’ influence humaine sur la

structure de |” habitat des ééphants.

Introduction

As human populations rapidly increase in Kenya,
many elephant ranges are being converted to farm-
land to meet food requirementsfor the growing popu-
lation. In Kenya, the spread of farming to more
marginal rangel ands has pushed el ephants out of their
habitat, intensifying human—elephant conflict (HEC).
Although some observers blame colonialism for ru-
ining traditional harmonious rel ations between wild-
life and local people (Martyn 1991; Adams and
McShane 1992), others believe that HEC isasold as
agriculture in Africa (Bell 1987; Naughton-Treves
1999). Conflict between people and el ephants today
undoubtedly ranks among the main threatsto conser-
vation in Kenya, alongside habitat destruction. The
scenario has now turned from the number of people
killing el ephantsto the number of peoplebeing killed
by elephants and damage to property (Mwathe and
Waithaka 1995). Despite these problems, many com-
munities seem tolerant to the elephant menace, hop-
ing for a solution to come one day.

Much of the original Mochongoi Forest has been
excised for human settlement, leaving only areas of
rugged terrain that are unsuitable for farming. This
continuous encroachment has increased the contacts
between people and elephants, further intensifying
HEC. The forms of HEC in Mochongoi include crop
destruction, competition for grazing and water, live-
stock diseases, and human deaths and injuries. This
raisesafundamental question of whether it isreason-
able to expect these resource-poor local people to
coexist with elephants. Many conservationists argue
that coexistenceis possible, even desirable, and indeed
that if properly managed the presence of elephants
presents both an opportunity and an escape route out
of poverty. Thereisthe need to put in place measures
and policies that will reduce HEC. Without these
measures and polices, local people will undoubtedly
take action to defend their interests by killing the
elephants. Thus, this study was aimed at establishing
elephant population, density, movement patterns, dis-
tribution, and possible conflict-mitigation measures.
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Study area

Mochongoi Forest is situated in
Mochongoi Division of Baringo Dis-
trict, Kenya. It coversan areaof 390 km?
and lies between latitudes 0°36'N and
36°0" E with an altitude of 1800 m. Fig-
ure 1 shows the location of the study
area in Kenya. The division is influ-
enced by the intertropical convergence
zone, giving it a bimodal rainfall pat-
tern, with the ‘long’ rains from March
to July, and the *short’ rains from mid-
September to November. Mean annual
rainfall isabout 600 mm with mean an-
nual temperature ranging between 25°C
and 30°C. The topographical features
arerivers, valeys and plains. The soils
are tertiary volcanic in origin with po-
rous volcanic sandy and clay dominat-
ing. These soils rapidly dry and crack
during the dry season and become soggy
and waterlogged in the wet season. The
main vegetation types in the forested
area are Olea africana, Croton
megal ocar pus, Juniperus procera,
Podocarpus gracilior and Acacia spe-
cies (Kahata2002). Theforest was pre-
viously gazetted but following
degazettement of some portions culti-
vation and settlements have encroached
uponit. Theareasthat arestill under for-
est cover are rugged and steep, making
them unsuitable for settlement and cul-
tivation.

Materials and methods

The elephant popul ation was established
through dung counts using line
transects. Line transectstotalling 16.64
km werelaid in seven sitesin the three
major forest patches (Kimoriot,
Mochongoi and Kamailel). The perpen-
dicular distance (x) of each dung pile
from the centre line was measured us-
ing a tape measure. The perpendicular
distance for all dung piles visible from
the centre line was measured and re-
corded. To calculate the number of

Figure 1. Location of Mochongoi Division in Kenya (from
International Livestock Research Institute).
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Figure 2. Location of transects, Mochongoi forest and
households sampled in Mochongoi Division.
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elephants in Mochongoi Forest, a standard method
of dung count was adopted (Barnes 1996; Barnes et
al. 1997).

Datawere collected on vegetation attributes such
as density, cover and diversity on the remnant forest
patches. A completely randomized design (Steel and
Torrie 1980; Gomez and Gomez 1984) was used. Two
main transects of one kilometre each were located.
From each main transect three perpendicular line
transects measuring 500 m each were established at
aninterval of onekilometre. On each subtransect three
plotswere used to collect data: 10 x 10 m for trees, 4
x4 mfor shrubs, and 1 x 1 mfor herbs. Multistemmed
vegetation less than 4 m in height was considered a
shrub. Then analysis of variance (ANOVA) was con-
ducted for species cover, relative density and diver-
sity withintheforest. Thelineintercept technique was
used for herbaceous vegetation; the percentage of tree
and shrub cover was derived as described by Ekaya
et a. (2001). In addition to the vegetation analysis,
socio-economic datawere collected through question-
naires. A questionnaire was administered to 149 ran-
domly chosen respondents to obtain information on
socio-economic activities such ashousehold size, age
composition, sources of livelihood, incidents of con-
flict with wild animals, extent of wildlife damage,
and possible HEC mitigation measures. These data
were analysed using the Statistical Package for So-
cial Science (SPSS) (Norusis 1991).

Results

To estimate the elephant population, methodology by
Barnesand Jensen (1987) was adopted. It wasassumed
that for the three parameters to function, there must be
a‘'steady stat€’ in the forest—that is, there must be a
steady state in elephant numbers in that forest. Thus,

estimated values of dung density is calculated:
E=Yxr/D

where E = elephant density, Y = dung density, r =
dung decay rate, and D = defecation rate.
Theestimates of dung density for the six transects
at 95% confident limit and the coefficient of varia-
tions are illustrated in table 1. In only one transect,
Murtitu, were no dung pilesrecorded. To estimate the
elephant numbers, an estimated dung decay rate of
0.002 and defecation rate of 17 dung piles per el ephant
per day from Rumuruti Forest (Laikipia) were used,
since Mochongoi hassimilar rainfall and habitat con-
ditions. The mean dung density for Mochongoi For-
est was 5017.23 + 2422 dung piles per km? (table 1).
Using the above formula, it converts to 0.59 + 0.31
(or 0.28 to 0.9) elephants per km?. The remnant for-
est is 17.735 km?; this gives the number of elephants
inthe areaas 5 + 16. The highest densities were en-
countered in Kapchorwaand Sitotwet, al in Kimoriot
block. Kamailel block transects (Kibagenge,
Kamailel) had average densities, and Mochongoi
block (Keneroi and Mochongoi) had the lowest.

Land use

Crop production isthe main land use in Mochongoi:
59.7% of the respondents practise crop production,
33.56% are involved in small-scale mixed agricul-
ture, and 6.71% burn charcoal for subsistence. Crops
grown are maize, beans, sorghum, pyrethrum, veg-
etables, potato, sugarcane, avocado, citrus fruits,
wheat and bananas. There is only one cropping sea
son, April to December, dueto the cold weather con-
ditions associated with high altitudes; rain falls
between April and June. The calendar of events in
the division is shown in table 2.

Table 1. Summary of Mochongoi Forest transect analysis

Transect Length (km) Sightings  Density 95% CcVv Var F (0) F (0)
Kamailel 2.52 16 4548.30 1979.00 32.71 0.064 1.299
Kapchorwa 2.89 20 6286.78 2731.22 19.73 0.003 0.190
Keneroi 1.98 35 2012.35 874.04 21.39 0.005 0.463
Kibagenge 2.68 34 5321.01 2397.31 28.02 0.003 0.245
Mochongoi 1.34 9 1947.44 1019.13 24.61 0.004 0.239
Mutitu 3.10 0 0 0 0 0 0

Sitotewet 2.13 68 9987.52 5534.11 38.87 0.075 1.725
Total 16.64 182 30103.40 14534.80 165.30 0.154 4.160
Mean 2.38 26 5017.23 2422.47 27.55 0.025 0.693
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Table 2. Calendar of events for Mochongoi Division

Month Activity Elephant Types of conflict
interference
January—March land preparation low store, waterpoint, threats to
human life
April-May planting maize, beans, peas, potatoes low crops, threats to human life
May planting wheat and pyrethrum low crops, threats to human life
June —July first weeding low crops, threats to human life
July—August second weeding of maize, beans, medium crops, threats to human life
potatoes

August-September harvesting of beans, peas, potatoes high crops, threats to human life
September—October  harvesting of wheat, pyrethrum high crops, threats to human life
October—-December  harvesting of maize high store, crops, threats to

human life

Livestock specieskept include cattle, sheep, goats,
donkeys, chickens, ducks and geese. Only a few
households manage the exotic breeds of cows such
as Friesian, Ayrshire, and Jersey for commercial and
subsistence milk production. Theforest hasalimited
variety of wild mammal species— black-and-white
colobus monkey, porcupine, aardvark, bushbuck,
dikdik, buffalo, warthog, elephant and hyena.

Mochongoi Forest yields avariety of benefitsfor
the local people. All respondents interviewed appre-
ciate the forest as a source of fuelwood; 94 (63%)
noted it as important as a water catchment and for
medicine and food; 42 (28%) said it provides timber
and poles for construction; 13 (9%) value it for for-
age for livestock. Opinions about forest ownership
varied: 47% said the forest belongs to the govern-
ment; 24% said it belongs to both community and
government; 14% said it was owned by the commu-
nity; and 15% had no opinion. These responsesindi-
catethat it is necessary to make people aware of who
owns the forest and its resources.

Deforestation of Mochongoi Forest dates back to
1996 (K ahata 2002), although the government did not
degazette it (Divisiona Officer, pers. comm. 2003).
This contradictsreportsby Bitok and Omondi (1999)
that portions of the forest were degazetted. Thus set-
tlement in those areasisillegal. The demand for set-
tlement and more agricultural land has resulted in
reduced forest cover. This in turn has reduced the
elephant range and increased human—elephant con-
flict in the division. Bitok and Omondi (1999) fur-
ther approximated the area under forest cover as 20
km2. At the timeof the study, the area under forest
cover wascalculated at 17.725 km?. If the forest con-

tinuesto shrink at the same rate of 0.76 km annually,
the forest has alifespan of only 23.3 years.

Extent of elephant-human conflict

Reported human—wildlife conflict incidents from
1997 to 2003 are analysed in table 3. The decline in
the number of incidents reported in 2002 was attrib-
uted not to fewer incidents occurring but to the com-
munity complaint that neither KenyaWildlife Service
(KWS) nor the government had taken action on pre-
viously reported conflicts (fig. 3). Alsoindiscussions
with chiefsin 2001, the divisiona officer said, ‘ You
areillegally settled inthisforest. You must adjust and
live with the elephants.” As aresult, the local people
feel sidelined by the government.

Elephant crop raiding in Mochongoi Division has
become so intense that farmers spend sleepless nights
guarding their farmsto reduce crop raiding. They have
adopted various mechanisms such asforming groups
with farmers guarding farms in shifts. While guard-
ing, they have adopted both passive and active meth-
ods. The passive methods include constructing live

Table 3. Analysis of the reported human—elephant
conflict incidents, 1997—-2003

Pachyderm No. 41 July-December 2006

Year Kamailel Kimoriot Mochongoi
1997 75 25 -
1998 50 50 -
1999 76.32 13.16 10.52
2000 37.14 41.43 21.43
2001 18.03 40.98 40.98
2002 24.13 51.72 13.79
October 2003 49.01 29.41 21.56

33



Amwata et al.

80 -

65

60 - 57

40 -

24

20 -

4 2
1

| — |

[ no. of reports

tween the three means (7.16, 5.41
and 3.21) are greater than the LSD
value (3.104), showing signifi-
cance. This implies difference in
absolute species densities within
the three blocks. Kimoriot has the
highest absolute density (10.28)
because it was intact while

50
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Kamailel block had the lowest due
to encroachment. The analysis of
variance for species relative den-
sity showed that the results are not

1996 = 1998 = 1999 ' 2000 = 2001

Occurrence Book, 1996-2003)

fences around the crop fields and watchtowers, and
burning diesel-wrapped cloths; active methods con-
sist of burning fires, making noise, and planting wild-
life-resistant crops such as beans, wheat, pepper and
pyrethrum.

Anincreasein settlement in the areahas created a
demand for more land to increase food production;
thus, deforestation has increased. About 88% of the
cases reported are el ephant related with maize being
the most affected. Maize, the staple food in the area,
isgrown by 92% of the respondents. The major crops
reported to be highly susceptible to elephant raids
include maize, banana, fruit, millet, cassava, potato,
vegetables and sugarcane. Crops such as wheat, py-
rethrum, beans, and onion are less susceptible to el-
ephant raidsand are only trampled on asthe el ephants
move. The survey shows that 92% of the respond-
ents had had crops destroyed by elephants; only 8%
were not affected, and that only becausethey had been
in the areafor less than ayear.

Vegetation parameters in relation to
elephant density

Vegetation analysis was carried out in the three for-
est patches: Kimoriot, Kamailel and Mochongoi
blocks. The grand mean for absolute density within
thethree blocksis5.83 with astandard error of means
of 1.10. The mean absolute densities of these differ-
ent blocksare 10.28 for Kimoriot, 0.90 for Kamailel,
and 6.31 for Mochongoi. The results from analysis
of variance show significanceat 1% level (P <0.001).
Further statistical test shows that the differences be-

' 2002
Figure 3. Reported cases of human-wildlife conflict, 1996-2003 (KWS

1 significantly different at 10% level
and below. The grand mean for the
three blockswas 2.90 with astand-
ard error of difference of 0.96. The
mean relative densities of these dif-

ferent blocks were 3.33 for Kimoriot, 2.08 for
Kamailel and 3.29 for Mochongoi. The results from
analysis of variance show insignificance at 10% and
below (P < 0.342). This shows that the frequencies
of different species within the three blocks are not
different. It further showsthat the difference between
the relative density means of the three blocks is
smaller than the LSD value (1.908), showing further
insignificance. The results show the relative density
highest in Kimoriot, next in Mochongoi and lowest
in Kamailel.

Thegrand mean for percentage of speciescover was
0.80. The individua block species cover was 1.09 for
Kimoriot, 0.60 for Kamailel and 0.71 for Mochongoi.
Kimoriot block had the highest species cover, next
Mochongoi, and lastly Kamailel. Analysis of variance
for percentage species cover was insignificant at 10%
and below (p < 0.202). Thisimpliesthat even with the
difference in means for percentage species cover the
differenceis statistically insignificant.

' 2003

Discussion

Elephant movement patternswithin the three patches
were undefined due to limited space and resource
availability. Frequent elephant movement was noted
in Kimoriot block due to plant regeneration provid-
ing food for the elephants. Moreover, this block is
intact forming a suitable habitat. For Mochongoi and
Kamailel blocks, settlement and encroachment have
constricted elephant range, reducing the frequency
of elephant sightings, thus few dung piles.

34

Pachyderm No. 41 July-December 2006



Human-wildlife conflict in Mochongoi Forest, Baringo, Kenya

Local people interviewed

Table 4. Conflict resolutions as suggested by the respondents

expressed fear for their livesbe-
cause of the presence of el-
ephants in the area. Kahata

(2002) reported about 100 farms
abandoned; this current study
recorded an additional 21 par-
cels of land abandoned. The

Conflict resolution Number of Cumulative

respondents (%)
Translocation 103 (69.1) 69.1
Electric fence and elephant sanctuary 32 (21.5) 100.0
Moats and more outposts 14 (9.4) 78.5
Total 149 (100.0)

owners argued that an alterna-

tivelivelihood was preferableto

farming for the elephants. Also, local peoplereported
their liveswere at risk because el ephants come out of
the forest as early as 3 p.m., restricting mobility. A
male elephant nicknamed *‘ John Killer’ continually
marauds in the three blocks throughout the year.

The current situation contradicts the findings of
Kahata (2002) that the frequency of elephant attack
was higher during the wet season. This survey re-
veals that conflict is no longer seasonal. During the
wet season el ephants trample seedlings; raiding oc-
cursat intermediary and maturity stages of the crops,
and after harvesting, elephants raid food stores and
houses. However, HEC is more intense in August
when elephants from Laikipia Ranch enter Kimoriot
block through Marmanet Forest to the north.

The ways forward suggested by the local com-
munitiesto resolve HEC in Mochongoi Division were
asillustrated in table 4.

Thequestionnaire survey showed that economicloss
due to e ephants was quite significant. Crop production
wasthemain source of livelihood. Theselossesin mon-
etary terms ranged from between KES 5000 to 150,000
(USD 75 to 2000), with a mean of KES 30,000 (USD
450) per farmer annually. A survey by Kahata (2002)
recommended trand ocation to minimize conflict in the
area. This may not be feasible because elephants act as
security for theremnant forest patches, which areimpor-
tant water catchments, in addition to other benefits that
accruefrom forests. Trand ocating the el ephantswill pro-
videargument for excising the remnant forest patchesto
crestemorelandfor agriculture. Toavert thetrend, farm-
ers within a kilometre from the forest need to be dlo-
cated other land and areforestation programme needsto
beinitiated immediately.

Conclusion

Thestudy classifieselephantsasthe problematic wild
animal that causes considerable economic loss and

reduces efficiency of the local people, thus jeopard-
izing their livelihoods. Collaboration of stakeholders
in conservation is essential to reduce the stress of
elephants on the local residents through educating
them about conservation, natural resources mana
gement and compatible alternativelivelihood sources.
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Abstract

Dung piles were monitored from deposition to disappearance in three Ghanaian forests. Cox proportional
hazard models were fitted to the datato explain the variables that had the greatest influence on dung survival
under open canopy and closed forest (< 75% and = 75% canopy cover respectively) after adjusting for rain-
fall. For dung pilesin closed forest, canopy cover and slope were important predictors of hazard, and one site
was markedly different from the other two. The open canopy subsample did not conform to the assumption of
the proportional hazards method. Dung decay observations must always be conducted in sites where a dung
count survey isdoneto estimate el ephant numbers. The observed dung piles must reflect the occurrence of all
vegetation types to avoid biasin the final estimate of elephant abundance.

Résumé

On a surveillé régulierement des tas de crottes, a partir du moment ou ils étaient constitués jusqu’a leur
disparition, dans trois foréts ghanéennes. Les modéles a risgues proportionnels de Cox ont été adaptés aux
données pour expliquer les variables qui avaient la plus grande influence sur la conservation des crottes sous
une canopée ouverte ou une forét trés fermée (< 75% et = 75% de couverture respectivement) aprés avoir
gjusté les données aux chutes de pluie. Pour lestas de crottes situés en forét fermée, la couverture et la pente
étaient d’ importants indicateurs de risques, et un site était nettement différent des deux autres. Le sous
échantillon situé sous la canopée ouverte ne se conformait pas aux suppositions de la méthode des risques
proportionnels. 11 faut toujours faire des observations de décomposition des crottes dans des endroits ou une
étude du comptage des crottes sert a évaluer le nombre d’ éléphants. Les tas de crottes observés doivent
refl éter laprésence de tous|estypes de végétation pour éviter tout biais dans|’ estimation finaledel’ abondance
des éléphants.

Introduction

Dung counts can provide estimates of elephant num-
bersthat are just as accurate as other survey methods,
and their estimates are more precise (Barnes 2001,
2002). However, they must be conducted scrupulously
if they are to provide accurate and precise estimates.
The three variables that must be estimated are dung
pile density, defaecation rate and dung-disappearance
rate. This paper addresses the third variable.

The survival timeisinversely proportional to the
rate of dung disappearance. It is the time between
deposition and the point when the dung pileisjudged
to have disappeared (stage E of Barnes and Jensen
1987, or stage $4 as defined in Hedges and Lawson
2006). In any given site dung piles show a remark-
ablevariation intheir survival times; some disappear
rapidly while close neighbours last for weeks. A rep-
resentative sample of dung piles must be monitored
to obtain an unbiased estimate of the decay rate. How-
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ever, finding a sample of dung pilesis often difficult
when el ephants are sparse. Sometimes|arge numbers
of fresh dung piles are found in one spot, and tired
and frustrated field assistantswill betempted to mark
themall. It may bedifficult to convincethefield teams
of the need to search more widely for a representa-
tive sample. If we understand the variables that de-
termine the survival time, then field assistants will
invest more effort in searching for dung piles.
Rainfall is clearly the most important factor gov-
erning dung-decay rates (White 1995; Barnes et al.
1997; Nchanji and Plumptre 2001). Canopy cover and
slope vary across every study area, and here we ex-
amine their effect on dung survival after adjusting
for rainfall. The datacome from 1993 and 1994 when
we estimated survival timesin both wet and dry sea
sonsin three forestsin southern Ghana (Barnes et al.
1994, 1997). Wefit statistical modelsthat are uncom-
mon in ecology but frequently used in other fields.

Methods

Study sites

This study was conducted in three protected forests
in southern Ghana: Ankasa Game Production Reserve,
Bia Game Production Reserve and Kakum National
Park/Assin Attandanso Game Production Reserve.
They were described briefly in Barnes et a. (1997)
and in more detail by Barnes et al. (1994).

Field methods

Methods were standardized across sites. At each site
asample of fresh dung piles (< 48 hours since depo-
sition) was marked in the wet and dry seasons and
observed at weekly intervals. When the dung pile
passed from morphological stage D to stage E (Barnes
and Jensen 1987), it was recorded as * disappeared’.

The angle of slope was measured with a clinom-
eter. A photograph looking vertically upwards was
taken by lying down next to the dung pile. Later the
area of the photograph covered by foliage was meas-
ured with adot grid to give the percentage of canopy
cover over the dung pile.

Rain gauges were established at each site. Three
rainfall variableswere collected: RAIN,  wastherain-
fall that fell during the first 10 days after deposition
of each dung pile, RAIN, was the rainfall during the

calendar month of deposition while RAIN,,, was the
rainfall inthe calendar month after the month of depo-
sition. Preliminary analysis showed that only RAIN,
had a strong rel ationship with dung survival, and the
other two were discarded.

Analysis

A total of 427 dung pileswere marked and observedin
thethreeforestsfor 18,217 dung-pile days. Covariates
had not been measured for some dung piles, and their
elimination reduced the number to 358. Three of these
were either lost or had not decayed by the time ob-
servations ceased; they were treated in the analysis
as censored cases (Collett 1994).

The sample spanned awide range of canopy val-
ues, from 0to 99%. The dung pileswith lower canopy
valueswerein clearings, onroadsor at theforest edge.
They will be more susceptible to wind, sunshine and
higher temperatures, and the humidity regime will
differ from closed forest. Therefore, the sample was
splitinto two, an outside subsample with canopy val-
ues< 75% and aclosed forest subsample with canopy
values of 75% or more.

Thesurvivor functionisthe probability that adung
pile survives from the time of deposition to a time
beyond t. The hazard function is the probability that
adung pile disappears (i.e. passesto stage E or H4) at
timet, conditional upon it having survived to that time.
Or put another way, the hazard function represents
the instantaneous disappearance rate for a dung pile
surviving to timet (Collett 1994).

By fitting a model one can examine the effect of
several potential explanatory variables upon the sur-
vival of asample of dung piles. Once one has added
arainfall variableto the model one can then examine
theeffect of individual variables, such as canopy cover
or slope, on the survival function. One may also de-
termine the best combination of variables that influ-
ence the hazard function. We fitted a proportional
hazards model (Cox 1972; Collett 1994):

h(®) = exp(B.x, + B,X,)N,0)

which can be re-expressed as:

log {h(t) / hy(®)} = Bx, + B,

where h(t) isthe hazard function for theith dung pile
at timet, and h(t) is the hazard function for a dung
pilefor which the values of all the variables are zero,
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for example when there is no rain and the dung pile
lieson aflat area. x, and x, are covariates, such as
rainfall and slope, whileb,and b, are regression coef-
ficients. Thisistherefore alinear model for thelog of
the hazard ratio. Here only two covariates have been
shown, but more can be added.

The proportional hazards model was fitted by
maximum likelihood. The changein—2logL when fit-
ting a new variable was compared with x? for one
degree of freedom to evaluate the importance of that
variable (Collett 1994).

First we fitted each independent variable by it-
self. Theresultsindicated theimportance of each vari-
able alone. Then we started the model-building
process. Sincewe know from previouswork that rain-
fall is the most important predictor of dung decay
(White 1995; Barneset d. 1997; Nchanji and Plumptre
2001), rainfall was added to the null model. Then the
other covariates were added one at a time. We re-
tained the one that produced the greatest reduction in
—2logL (i.e. theonewith the highest value of x2) when
added to the model. The remaining covariates were
added one at atime, and again the one causing the
greatest reduction in —2logL was retained. This con-
tinued until no further significant reduction of —2logL
resulted.

We applied the test described by Hosmer and
Lemeshow (1999) to check that the assumptionsof the
proportional hazards model were satisfied. After the
main-effects model had been derived, another model
was fitted using the main-effects model and the inter-
action of each covariate withlog(time) or In(t). Hosmer
and L emeshow (1999) advise centring log(time) about
itsmean [In(t) — InW] for numerical reasons.

If the hazard function appears to be proportiond,
one can then proceed to refine the model by examining
interactions (Collett 1994). The Akaike Information
Criterion (Al C) wasused to comparemodds. thesmaller
the value of AIC the better the model (Collett 1994).

To adjust for possible differences between sites,
indicator variables (Collett 1994) SITEL and SITE2
were defined (table 1).

Table 1. Indicator variables to distinguish between sites

Study area SITEL SITE2
Ankasa 0 0
Bia 1 0
Kakum 0 1

Results

Closed canopy

There were 291 dung piles in the closed forest sub-
samplewhere canopy cover is =75%. For these dung
piles, three variables when added by themselves to
the null model produced a significant reduction in
—2logL (table 2). RAIN, was confirmed to be the best
predictor of hazard.

The STE2 covariate was aso significant, show-
ing that Kakum had alower hazard than Ankasa and
Bia. The third covariate was CANOPY: the greater
the canopy cover, the slower the rate of dung decay.

Next, having adjusted for RAIN, , the best predic-
tive model was obtained by examining the effect of
each of the other covariates. This model included
SLOPE and SITE2 as well as RAIN, (table 3). This
means that after adjusting for rainfall, the angle of
slope was a very important predictor of hazard. The
risk of disappearanceincreased by about 8% for each
1° increase in slope. Even after taking rainfall and
S OPE into consideration, there remained a signifi-
cant difference between Kakum and the other two
sites.

This model was tested for proportional hazards
by adding the interaction terms with log time (table
4). There is no evidence to doubt the assumption of
proportional hazards because each of the interaction
terms was insignificant (Hosmer and Lemeshow
1999).

Interaction termsfor RAI N*S.OPE, RAIN*STE2
and SLOPE*STE2 were added to the model. Two
out of the three were retained (table 5). Adding these
interaction terms reduced the AIC from 2646.58 to
2631.65, and the reduction in —2logL was significant
(x?=18.93, P < 0.001). Note that the coefficient for
S OPE wasnot significant, but it wasretained in this
model to conform to the hierarchic principle (Collett
1994).

Open canopy

Therewere 67 dung pileswhere canopy cover is< 75%.
First, a model was fitted to each independent vari-
able alone. As expected, rainfall was a significant
predictor of hazard (table 6). However, CANOPY was
the strongest predictor. Note that increasing canopy
was associated with a higher hazard.
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Table 2. Closed forest: proportional hazard estimates for each independent variable fitted by itself to the null model

Variable in model B s.e. (B) X2 Hazard ratio 95% confidence limits
for hazard ratio
SITE1 0.221 0.125 3.12 1.247 0.976-1.592
SITE2 -0.299 0.119 6.29* 0.742 0.587-0.937
CANOPY -0.019 0.009 4.05* 0.982 0.964-1.000
SLOPE 0.009 0.014 0.36 1.009 0.981-1.038
RAIN, 0.006 0.001 57.14%x* 1.006 1.005-1.008

* P <0.05; ***P < 0.0001

Table 3. Closed forest: the best combination of variables in the proportional hazards model (AIC = 2646.58)

Variable in model B s.e. (B) X2 Hazard ratio 95% confidence limits
for hazard ratio
RAIN, 0.007 0.001 61.76%*** 1.007 1.006-1.009
SLOPE 0.078 0.017 20.49%*** 1.082 1.045-1.119
SITE2 -0.451 0.144 9.80** 0.637 0.480-0.845

**P < 0.01; ***P <0.0001

Table 4. Closed forest: test for proportionality (AIC = 2650.04)

Variable in model B s.e.(B) X2 Hazard ratio 95% confidence limits
for hazard ratio
RAIN, 0.007 0.001 62.77**** 1.007 1.006-1.009
SLOPE 0.081 0.018 21.27%*x 1.084 1.048-1.122
SITE2 —-0.464 0.145 10.22** 0.629 0.473-0.836
RAIN*In(t) —-0.001 0.001 0.28 0.999 0.997-1.002
SLOPE*In(t) —0.042 0.034 1.58 0.959 0.898-1.024
SITE2*In(t) 0.160 0.287 0.31 1.173 0.668-2.059

*P <0.01; ***P < 0.0001

Table 5. Closed forest: the final proportional hazards model that includes main effects and interaction effects
(AIC = 2631.65)

Variable in model B s.e. (B) X2 Hazard ratio 95% confidence limits
for hazard ratio
RAIN, 0.005 0.001 28.07x*** 1.005 1.003-1.007
SLOPE —-0.044 0.037 1.45 0.956 0.890-1.028
SITE2 —-0.980 0.214 20.97xx** 0.375 0.247-0.571
RAIN*SLOPE 0.001 0.000 13.54*** 1.001 1.000-1.002
SLOPE*SITE2 0.105 0.037 7.95** 1.111 1.033-1.195

**P <0.01; **P < 0.001; ***P < 0.0001

Table 6. Dung piles under open canopy (canopy cover < 75%): proportional hazard estimates for models fitted to each
independent variable alone

Variable in model B s.e. (B) X2 Hazard ratio 95% confidence limits
for hazard ratio

SITE1 -0.119 0.261 0.21 0.887 0.532-1.481
SITE2 —-0.063 0.252 0.06 0.939 0.573-1.540
CANOPY 0.014 0.006 6.26* 1.014 1.003-1.026
SLOPE 0.023 0.030 0.60 1.023 0.965-1.084
RAIN, 0.003 0.002 3.88* 1.003 1.000-1.006

*P <0.05
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In the next step, we obtained the best predictive
model for open canopy by first fitting RAIN, and then
adding each of the other variablesin turn. The model
that produced the greatest reduction in —2logL (x? =
9.52, df = 2, P < 0.01) included only RAIN, and
CANORPY (table 7). But note that in this model the
coefficient for RAIN, was not significant.

Both interaction terms with In(t) were large and
significant (table 8). When RAIN, alone was tested
with RAIN *In(t), theinteraction term was significant
at P < 0.0001, and the same was true for CANOPY
and CANOPY*In(t). These tests show that the pro-
portional hazard assumption is violated for this
subsample.

Discussion

Methodology

The proportional hazards method assumes that the
difference in hazard due to a particular covariate re-
mains constant. For example, Kakum’shazard is 26%
less than hazard in the other two sites (table 2), and
that difference should hold throughout the process of
decay. If it changes as adung pile gets ol der, then the
method of proportiona hazards is no longer valid.
We cannot explain why the assumption appears to
hold for the closed forest subsample but not for the
open subsample. It may be aconsequence of aninad-
equate sample size for the open canopy—only 67
dung piles compared with 291. Where proportional

hazards areinappropriate, the non-parametric Kaplan-
Meier method may be used to estimate the hazard
function (M. Sivaran, pers. comm.). The advantage
of the Cox proportional hazards method is that it al-
lows one to evaluate the influence of several
covariates.

In the present study dung piles were monitored
from the time of deposition until they disappeared.
Thus the exact survival time of each dung pile was
known and a survival model could be fitted. How-
ever the data-collection phase was very time consum-
ing as each dung pile had to be visited at regular
intervals. Inthefuture, dung-disappearance ratesand
the effect of covariates will be estimated more effi-
ciently by Laing et a.’s (2003) method that requires
that each dung pile be seen only twice.

Closed forest

Under adenseforest canopy the probability of disap-
pearance (i.e. passing from stage D to E or from stage
S3 to $4) for adung pile depended upon three vari-
ables. Rainfall was confirmed to have the greatest
influence upon survival or dung-decay rate, as others
have shown (White 1995; Barneset a. 1997; Nchanji
and Plumptre 2001). An increase of 1 mm of rainfall
would increase the hazard by 1.006 (table 2). For
example, if month B had 100 mm more rainfall than
month A, the hazard would be 1.006'® = 1.82 times
greater in month B.

Slope and rainfall together were significant (P <
0.001) but the effect was small (hazard ratio = 1.001,

Table 7. Dung piles under open canopy (canopy cover < 75%): estimates for the variables included in the best proportional

hazards model (AIC = 432.64)

Variable in model B s.e. (B) X2 Hazard ratio 95% confidence limits
for hazard ratio

RAIN, 0.002 0.002 2.37 1.002 0.999-1.005

CANOPY 0.013 0.006 5.04* 1.013 1.002-1.025

*P <0.05

Table 8. Dung piles under open canopy (canopy cover < 75%): test for the assumption of proportional hazards (AIC =

289.44)

Variable in model B s.e. (B) X2 Hazard ratio 95% confidence limits
for hazard ratio

RAIN, 0.003 0.002 154 1.003 0.998-1.007

CANOPY 0.047 0.010 21.49* 1.048 1.028-1.069

RAIN *In(t) -0.016 0.005 9.31** 0.984 0.974-0.994

CANOPY*In(t) -0.133 0.022 37.16%*** 0.876 0.839-0.914

*P <0.05; *P < 0.01; ***P < 0.0001
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table5). On the other hand, thiswasin addition to the
effect of rainfall (hazard ratio = 1.005; table 5). The
effect of lopewas particularly marked at Kakum, as
revealed by the SLOPE* S TE2 interaction.

After allowing for rainfall and slope, there was a
major difference in hazard between Kakum on the
one hand and Bia and Ankasa on the other (table 5).
This could be due to differences between the field
teams, for example in judging when a dung pile had
‘disappeared’ . However, theteamsweretrained care-
fully to avoid this sort of problem. The differenceis
probably due to covariates that were not included in
the model, such as soil type or the presence of ani-
mals or birds that rummage through dung piles in
search of seeds. Thisemphasizesthe point that dung-
decay observations must be conducted at every site
where a dung count is conducted.

When considered by itself, canopy cover reduced
the hazard (table 2): dung piles lasted longer under
the densest canopy. However this effect did not ap-
pear in the final model after accounting for RAIN,,
S.OPE and SITE2 (tables 3 and 5).

Open forest

Interpretation of the results from open forest must be
limited becausethe proportional hazard assumption did
not hold. We make just two comments. First, the hazard
appeared toincreasewith canopy cover (table 7). In other
words, dung pileslasted longer in more open aress, prob-
ably becausethey dried out soon after deposition (White
1995). Thisisin contrast to closed forest (table 2), where
dung pileslasted longer under completely closed canopy
but is consistent with the observations of Nchanji and
Plumptre (2001), who had arange of canopy from 51%
to 77%. Second, in contrast to closed forest, after ad-
justing for rainfall therewas no evidence that dopewas
important in these open places.

Conclusion

The marked difference between sites—especially af-
ter adjusting for slope, canopy and rainfall—illustrate
the necessity for estimating dung-decay rates at the
sitewhere an elephant dung censusisto be conducted.
Onecan nolonger justify using dung-decay estimates
from similar sites.

Canopy wasasignificant predictor in the absence
of the other covariatesin thisclosed forest subsample.
It may also beimportant in more open habitats. Slope

wasalso animportant predictor. Thismeansthat when
planning a dung-count survey, the monitored dung
piles must be distributed so as to cover the range of
canopy and slope values that will be included in the
line transects. One cannot choose a convenient sam-
pleof dung pilesin aflat areanear camp, for that will
give a biased estimate of the rate of disappearance.
Therefore, as much importance must be given to the
selection of dung piles for estimating decay rates as
to the placement of line transects. In other words,
habitat types must berepresented in proportionto their
occurrence, for example, by searching for dung piles
along randomly or systematically placed transects
(Buckland et al. 2001; Laing et al. 2003).
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Résumé

Pour la premiére fois en Guinée Equatoriale, la densité d' é éphants a été évaluée grace a un inventaire sur
transects linéaires mené entre octobre 2003 et février 2004 dans larécente extension sud du Parc National de
Monte Alen (secteur Mont Mitra). La densité d’ é éphants a été estimée 20,55 individus’km? (IC 95% : entre
0,31 et 0,79). Enintégrant les données récoltées sur des recces paralléles aux transects, la densité d’ é éphants
aétéprécisee 20,58 individuskm?. La partie sud du parc s étendant sur 1200 km?, on estime aenviron 700 le
nombre d’ €l éphants utilisant cette zone comme partie de leur domaine vital. Malgré la pression cynégétique
passée et présente exercée dans le parc, cette densité d' éléphants est proche de celle obtenue dans des zones
peu perturbées d’ Afrique centrale ce qui confirme ainsi I'importance du Parc National de Monte Alen en tant
gue site de conservation d’ une population viable d’ éléphants.

Abstract

For the first time in Equatorial Guinea, the absolute density of elephants was determined following a survey
on line transects carried out between October 2003 and February 2004 in the recently extended southern part
of Monte Alen National Park (1200 km?). Elephant density was estimated at 0.55 animalskm? (Cl 95%:
between 0.31 and 0.79). By integrating data collected on reconnaissance surveys parallel to transects,
elephant density was corrected to 0.58 animals/ km?. It is estimated that about 700 el ephants use the southern
1200 km?of the park as part of their range. Despite past and present hunting pressure, this elephant density is
closeto figures obtained in little-disturbed areas of Central Africa, and it confirms the importance of Monte
Alen National Park as a conservation area with a viable elephant popul ation.

précise del’ aire de répartition de |’ espéce dansle pays
n'a éé effectuée. Bien que des études quantitatives
N’ alent pas été entreprises, selon une conjectureenviron
300 ééphants utilisent lapartie nord du PNM Acomme

Introduction

Jusqu’ a présent, I’ état des populations d’ éléphants de
forét, Loxodonta africana cyclotis, en Guinée

Equatoriale éait trés peu documenté. En effet, hormis
pour le secteur nord du Parc National de Monte Alen
(PNMA) et pour laRéservede Rio Campo al’ extrémité
Nord-est du pays, ou la présence de |’ espéce est
confirmée, aucune donnée scientifique récente n'est
disponible pour lereste du pays, commele confirmele
Groupe Spécialiste des Eléphants africain (AfESG
2005). A partir des années 70, plusieurs enquétes ont
permisde souligner laprésence desdensitésimportantes
d' ééphants dans la partie continentale de la Guinée
Equatoriale mais aucune estimation ni description

une portion de leur aire de distribution (Blanc et al.
2003). Une telle déficience d'information concernant
la distribution et le nombre d’éléphants en Guinée
Equatoriale constitue un fait unique pour un pays
d Afrique centrale.

Pourtant, lesinformationsrelativesal’ abondance,
alarépartition de lafaune ains qu'aux interactions
homme-—faune sont primordial es pour dével opper des
politiques de gestion efficace des aires protégées et
apporter deséléments de comparaison a |’ échelle
régionale, voire internationale.
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Danslecadredu Programme ECOFAC (Programme
de Conservation et d' Utilisation Rationnelle des
Ecosystémes d’ Afrique centrale) financé par le Fonds
Européen de Développement, une étude préliminaire
destinéeaévaluer I abondance desgrands mammiferes
et I'intensité des activités anthropiques (notamment la
présence des braconniers) dansle PNMA a éé lancée
entre octobre 2003 et février 2004. En effet, la plupart
des données tant environnementales que socio-
économiquesconcernaient jusqu’ en 2003 seulement les
800 km? initiaux du parc alors que sa superficie s est
accrue jusqu’ a 2000 km?en 1998.

Dans cet article nous présentons les résultats
relatifsal’ estimation de ladensité des €l éphants dans

le secteur sud du PNMA, le secteur « Mont Mitra ».

Site d’étude

Le Parc National de Monte Alen (PNMA) est situé au
Centre-ouest de larégion continentale de Rio Muni en
Guinée Equatoride. Il est situé dans la cordillére de
Niefang, dont I’ atitude varie entre 400 et 1350 m
d atitude. Créé en 1992 durant la premiére phase du
Progranme ECOFAC, le PNMA &ait d' une superficie
initiale de 800 km?, mais a partir de 1998 sa superficie
S est accrue jusgu'a 2000 km? aprés I'inclusion dans
leslimites du parc de lavaste forét au sud delariviére
Lafia(fig. 1).

Le climat, de type équatorial, est caractérisé par
deux saisons seches. de juin a mi-septembre et de
décembre a mi-février. La température moyenne
annuelle est de 25°C. Les précipitations moyennes
s'élévent a environ 2500 mm/an avec un taux
d humiditévariant de 80 290 % toutel’ année (Lejoly
et Senterre 2001). Laforét du Rio Muni fait partie du
centre d’ endémi sme guinéo-congolais et du domaine
bas-guinéen atlantique (Lejoly 1996). L’ écosysteme
forestier principal présent sur lacordillére deNiefang
est une forét primaire dense sub-montagnarde riche
en Burseraceae et Caesalpinaceae. Cette forét
possede une diversité exceptionnelle en ligneux qui
s explique par lerelief particuliérement accidenté de
larégion mais également par le fait que cette région
aurait constitué un refuge forestier durant la période
séche du Pleistocéne (Lejoly et Senterre 2001).
L’ abondance en espécesvégétalescommerciaestelles
Aucoumea klaineana a suscité depuis I’ époque
coloniael’intérét deplusieurs sociétésd’ exploitation
forestiére. Aujourd’ hui, ces sociétés ne sont plus
présentesaux alentoursdu parc, laderniére compagnie

S étant retirée en 2000 (Garcia Esteban et Martinez
Pena 2000).

La faune sauvage du parc comporte 233 espéces
d’oiseaux, 65 especes de reptiles, 57 especes
d’amphibiens, 62 espéeces de poissons et 109 especes
demammiféressur les111 qu' doriteleRio Muni. Parmi
cesderniers, 16 especesde primates sont présentesdans
le parc, notamment les gorilles Gorilla gorilla gorilla
et les chimpanzés Pan troglodytes. Les autres grands
mammiféres emblématiques du parc sont notamment
lebuffle Synceruscaffer nanus, le pangolin géant Manis
gigantea, le sitatunga Tragelaphus spekel, la panthere
Panthera pardus et I’ éléphant de forét Loxodonta
africana cyclotis (Lasso Alcala 1995).

Lapopulation humainevivant en périphériedu parc
est estimée aenviron 1500 habitants répartis dans huit
villages situés du coté ouest et sud de I’ extension sud
du parc. Cette population dépend étroitement des
ressources cynégétiquescommel’ ont montré plusieurs
étudesaux pourtoursdu parc (Faet GarciaYuste 2001).

Lazoned' étude, correspondant au secteur sud du
parc (le secteur Mont Mitra), est d’ une superficie de
1200 km?. L’ étude s’ est déroulée durant lafin de la
seconde saison seche et la premiére saison des pluies
entre octobre 2003 et février 2004.

Méthodologie

Pour cette étude, laméthodol ogie de comptage direct
et indirect sur une combinaison de transectslinéaires
et de recces a été utilisée (Walsh et White 1999).
Puisgue aucune observation directe d’ éléphant n' aété
faite, leur densité a été estimée a partir du comptage
des crottes. Les traces humaines ont également été
comptabilisées au cours de cet inventaire.

Pour chacune de ces zones, trois transects de 4
km de long ont été choisis au hasard sur la carte en
respectant cependant une direction perpendiculaire
aux coursd’ eau et cheminsafin d’ obtenir un échanti-
[lon représentatif des différents types de végétation.

Suite a la présence d'obstacles rocheux, de
nombreux transects n’ ont pu atteindre lalongueur de
4 km initialement prévue. De ce fait, afin d’ obtenir
une surface d’ échantillonnage suffisante, 8 nouveaux
transectstotalisant 19,6 km de long ont été ouverts et
inventoriés directement lors des missions
d'inventaire.Finalement, un total de 68,3 km ont été
ouverts en forét, comptabilisant 28 transects d'une
largeur d’ environ 80 cm et mesurant entre 0,5 km et
4,3 km (fig. 1).
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Figure 1. Carte du secteur Sud du Parc National de Monte Alen.

Chague jour, les comptages commengaient entre
7000 et 8000. La vitesse d'avancement de I’ équipe
d’'inventaire variait entre 0,5 km/h et 0,75 km/h
suivant la topographie et le nombre d’ observations.
Pour chague crotte d’ éléphant observée sur ces
transects, la distance perpendiculaire au layon ainsi

que I'&ge étaient relevés suivant le protocole et la
classification proposés par White et Edwards (2000).
Les traces humaines telles que les piéges, les pistes
humaines, les cartouches, les campements de péche
ou de chasse et les sites d’anciens villages
ont’ également été dénombrés lors de cet inventaire.
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Pour chacun des transects le retour consistait en
une marche recce débutant a 50-100 m de lafin du
transect et réalisée sur un chemin de moindre
résistance approximativement parallée au transect.
Le nombre de tas de crottes d’ éléphant observés le
long de chaque recce était enregistré, sans mesurer
les distances perpendiculaires.

Méthodes d’analyse des données

Ladensitédescrottesd’ éléphant danslazoned' étude
(crottes’lkm?) a été calculée al’aide du logiciel Dis-
tance 3.5 (Thomas et al. 1998) testant les quatre
modeéles standards pour la fonction de détection
proposée par le logiciel.

Afin d augmenter la précision des estimations de
la densité des tas de crottes d’ éléphant, le taux de
rencontre des crottes le long des recces a été calculé
(nombre de crottes observées par km). L' équation
permettant de combiner les données sur transect et
sur recce est la suivante (White et Edwards 2000):

D=(N,+uN,)/2(L +L,)WP

ou D = densité de crottes;, p = (N, /km) / (N, /km);

N, = nombre de crottes sur le transect; N, = nombre
de crottes sur les recce; L= longueur du transect;

L = longueur du recce; W = largeur du transect;

P = probabilité de détection sur |e transect.

La densité des éléphants (E) est calculée a partir
de la densité des crottes en utilisant la formulede
Barnes et Jensen (1987) qui intégre les taux
d’ apparition et de disparition de ces crottes:

E = D(r/d)

ou E = nombre d’ ééphants par km?; D = nombre de
crottespar km?; r =taux de décomposition des crottes;
d = taux journalier de défécation par éléphant.

Letempslimitédel’ &uden’ apaspermisd effectuer
un suivi de la dynamique de la disparition des crottes
dansle PNMA.. En conséquence, nousavons utiliséles
taux journaiersdedécomposition descrottes(r) calculés
par White (1995) et Barnes et Barnes (1992), et lestaux
dedéfécation (d) ca culés par Plumptre (2000), Tchamba
(1992) et Beyerset a. (2001).

Puisgue la dynamique de la disparition des crottes
danslePNMA n'ajamais été étudiée, on assumeici un
steady state, ¢’ est-a-dire que le nombre de crottes
produites équivaut au nombre de crottes disparues
chague jour.

Résultats

Estimation de la densité de crottes
d’éléphants

Lelong des 68,3 km de transectsinventoriés, 101 tas
decrottesd’ éléphant ont été enregistrés. Les données
recueillies dans les différentes zones parcourues ont
été regroupées et traitées ensemble afin de déterminer
la fonction de détection des crottes. Pour I'analyse
desdonnées, les mesures de distance perpendiculaire
supérieure a 512 cm ont été éliminées, soit 5 % des
observations (Buckland et al. 2001). Parmi les 4
modeles mathématiques testés pour la fonction de
détection, ¢’ est le modéle Hazard-rate avec 2 « cosine
adjustment terms» qui aété choisi sur labase du mini-
mum de |’ Akaike's Information Criterion (AIC) (fig.
2). L’ estimation ponctuelledeladensité descrottesdans
I’aire d'étude est de 471 crotteskm? (entre 317,27 et
699,21, intervalle de confiance 95 %), avec un coeffi-
cient de variation égal a20,1 % (tableau 1).

Estimation de la densité d’éléphants

La densité moyenne d’ €l éphants dans |’ extension sud
du parc au moment de |’ é&ude a pu étre estimée entre
0,43 a 0,83 ééphants par kn?? (valeurs ponctuelles)

suivant lesvaleursder et d utilisées (tableau 2). Parmi
les différentes valeurs de d, c’'est celle de Tchamba
(1992) qui, basée sur 16 périodes prolongées
d'observations, semble la plus précise (SE = 0,23).
D’autre part, lavaleur der = 0,023 (Barnes et Barnes
1992; SE=21748x 10%), calculéeen saisondespluies,
serait la plus proche de la réalité puisqu’ une grande
partie de I’ é&tude dans le PNMA s est déroulée durant
cette période. En tenant compte de ces valeurs,
I’ estimation de la densité des éléphants au moment de
I’ étude est de 0,55 ind/km?. Laprécisiondel’ estimation
deladensité (E) deséléphantsest liéealaprécison de
trois composantes de I’ équation suivante (Barnes
1993): CV %(E) = CV3(D) + CV2(r) + CVZ(d) (D est
la densité des crottes estimée par cette étude). Le
CV(E) ains calculé est égale 20,2224, I’ Intervelle de
Confiance & 95% éant entre 0,31 et 0,79.

Calcul de la densité des éléphants aprés
intégration des données récoltées sur les
recces

Un total de 135 crottes ont été comptabiliséeslelong
des 69,9 km de recces parcourus. Lafigure 3 montre
la relation existant entre le nombre de crottes
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Figure 2. Histogramme de fréquence et courbe de détection (modéle hazard rate/cosine) des crottes
d’éléphants observées durant cette étude. GoF : x?>= 12,642; dégrées de liberté = 17 ; P = 0,759.

Tableau 1. Densité des crottes d'éléphant dans I'extension sud du Parc National de Monte Alen

Parameétre Estimation Erreur standard Coefficient de Intervalle de confiance a 95%
ponctuelle variation (%)

P 0,291 0,050 17,31 0,207 0,410

LET (cm) 149,210 25,834 17,31 106,070 209,890

n/L 1,406 0,143 10,21 1,151 1,716

D 471,000 94,659 20,10 317,270 699,210

P = probabilité d’observer une crotte ;LET = largeur effective du transect (= L*P) ; n = nombre de crottes détectées
(=96) ;L =longueur totale des transects (= 68,3 km) ;D = densité estimée des crottes (crottes/km?); largeur du transect
W =512 cm ;modéle choisi :hazard rate/cosine

Tableau 2. Estimation de la densité des éléphants E (ind./km?) en considérant différentes valeurs de r et d

Valeurs de r et d utilisées Références D (ind./km?)
pour I'estimation

r=0,018 ;d=19,7 (White 1995 ;Tchamba 1992) 0,43
r=0,023; d=19,7 (Barnes et Barnes 1992; Tchamba 1992) 0,55

(IC 95% : 0,31-0,79)

r=0,018; d =16,2 (White 1995; Plumptre 1991) 0,52
r=0,023; d=16,2 (Barnes et Barnes 1992; Plumptre 1991) 0,67
r=0,018; d=13 (White 1995; Beyers et al. 2001) 0,65
r=0,023; d=13 (Barnes et Barnes 1992; Beyers et al. 2001) 0,83

observées par km sur chaque couple recce-transect.
Le coefficient de corrélation de Spearman entre les
deux series de donnéesest: r_= 0,793 (P < 0,01).

La corrélation étant significative, les données
relevées sur les recces peuvent étre utilisées pour
calculer ladensité de crottes:
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Figure 3. Relation entre les taux de rencontre des crottes observées sur les transects et les recces dans

I'extension sud du PNMA [r_ = 0,793 ; P < 0,01].

D = (101+ p135)/2 (68,3 + 69,9) (0,0014921) =
495,92 crottes/km?

Cette valeur est un peu plus élevée que celle obtenue
en utilisant les seules observations sur transect. En
utilisant les mémes valeurs de r = 0,023 (Barnes et
Barnes 1992) et d = 19,7 (Tchamba 1992), on obtient
une estimation de la densité des ééphants de 0,58
individus/km?.

Présence humaine et braconnage

Destracesd’ activité cynégétique (cartouches, pieges,
pistes) ont été observées le long des transects et des
recces dans I’extension sud du parc, mais aucune
carcasse d' é éphant n’ aété observée. Plusieurscamps
de chasse en activité ont été dénombrés dans la zone
d’ étude mais aucun n’était présent le long des
transectset recces: ilssesituaient lelong deschemins
et des anciennes pistes forestieres bordant leslimites
du parc. Aucun signe particulier dans ces campstelle
laprésence de viande d’ éléphant ou de carabinesn’a
permis de déterminer avec certitude si ces
campements hébergeai ent des braconniers combinant
lachasse des especes de petite et moyennetaille avec
celle del’ éléphant.

Discussion

Avec une estimation moyenne de densité d’ éléphants
de 0,58 individus/km?, environ 700 éléphants
utiliseraient I’ extension sud du PNMA comme partie
de leur domaine vital. En effet, méme si la zone
d’ étude est assez étendue avec 1200 km?, il est peu
probable que les ééphants résident dans cette zone
toute I'année. Cette estimation d’ ééphants dans le
PNMA est bien supérieure a celle suggérée jusqu’a
présent dans la littérature puisque le dernier rapport
de I’'UICN sur le statut de I’ éléphant d’ Afrique
rapporte’ a plus ou moins 300 le nombre d’ éléphants
susceptibles d' utiliser le parc (Blanc et al. 2003).
Par comparaison avec différents sites d’ étude
(réserves naturelles, exploitations forestieres, ...),
I’ estimation deladensité d’ é éphantsdans|’ extension
sud du PNMA est proche de la valeur obtenue dans
des zones peu perturbées de I’ Afrique centrale. Elle
est toutefois plus faible que les densités enregistrées
dans d’ autres aires protégees, telles e Parc National
d’Odzala (Congo), la Réserve Okapi (République
Démaocratique du Congo, RDC), le Parc National de
laLopé (Gabon) et lapartie centrale du Parc Kahuzi-
Biega (RDC) ou les densités ont également été
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estimées & partir d’une combinaison de recces et de
transects linéaires (tableau 3).

Cette estimation est cependant a considérer avec
précaution puisgu’ elle est basée sur des valeurs de
taux de disparition des crottes et detaux de défécation
calculés pour d'autres sites que le PNMA.. En outre,
puisgue la dynamique de la disparition des crottes
dansle PNMA n'ajamais été étudiée, on assumeici
un steady state (¢’ est-a-dire que le nombre de crottes
produites équivaut au nombre de crottes disparues
chaque jour), bien que cette hypothése puisse
engendrer desbiais parfoisnon négligeables. En effet,
plusieurs études menées ailleurs en Afrique (Barnes
et a. 1997; Nchanji et Plumptre 2001; Laing et a.
2003) ont montré qu’une population de crottes est
rarement dans un steady state suite notamment ala
variation des précipitations et aux mouvements
migratoires des animaux dans |’ aire d’ éude.

Lesvariationsde densité d’ éléphantsen fonction
des saisons et de la pression anthropique (Barnes et
al.1991; Hall et al. 1997) n’ont pu étre évaluéesfaute
de temps, de sorte que seule une densité moyenne a
été obtenue pour I'ensemble de I aire d’ étude durant
la période couvrant la seconde saison des pluies et
une partie de la premiére saison séche de |’ année.

L’ ouverture prévue des 84 km de transect dans
I’extension sud du PNMA n’'a pas été atteinte. La
topographie trés accidentée de la zone combinée au
manque de données relatives au milieu physique
expligueen partie cerésultat. En effet, I’ ouverture de
plusieurs transects n’a pu’ étre compl étée a cause de
la présence d’ obstacles infranchissables tels que des
parois rocheuses ou des gorges profondes.

En outre, seulesles donnéestopographiquesdela
zoneinitiale du parc ainsi que celle de la partie nord
de I’extension sud du parc étaient disponibles au

Tableau 3. Estimation de la densité des éléphants dans différentes foréts de I'Afrique centrale. Les densités
ont été estimées a partir des densités des crottes (excepté « * »)Pour toutes les études,les v aleurs d =
19,7 (Tchamba 1992 )et r = 0,023 (Barnes et Barnes 1992) ont été considérées sauf pour «®»ou d =13 et
r =0,018 et pour « ¢»ou r =0,0232(Har t et Bengana 1996)

Zone d'étude

Densité des crottes Densité d’éléphants

(crottes/km?) (individus/km?)
Odzala, Congo ? 2450 3,4
Réserve Okapi, RD Congo 2 1230 1,7
Lopé, Gabon @ 620 0,9
Gabon®
Moyenne nationale, exclue Libreville - 0,28
Stratum 1 (nord-est) 311 0,36
Stratum 2 («Mountains») 464 0,55
Stratum 3 (ouest) 395 0,46
Stratum 4 (haute densité humaine) 83 0,09
Gabon, Réserve de la Lopé (5 sites)* - 0,3-3,0*
Kahuzi-Biega, RD Congo ©:
Zone habitée 36 0,04
Forét peu perturbée 476 0,55
Forét, zone centrale 1337 1,55
Permis forestier Leroy, Gabon ¢ :
Lot 28 330 0,30/0,39
Lot 30 408 0,53/0,69
Lot 32 587 0,37 /0,47
Extension sud du Parc National de
Monte Alen (présente étude) 496 0,58

aBeyes et al. (2001) ; "Barnes et al. 1995 ; ¢Hall et al. 1997 ;¢ Ghiurghi (2002);
* White 1994. Estimations basées sur des observations directes.
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moment de I’ étude. Enfin, de nombreuses zones de
lapartie sud du parc ne sont pas encore suffisamment
bien connues par |es écogardes, notamment les pistes
ou chemins permettant une accessibilité facile dans
les zones centrales du parc. Cette conjonctureexplique
les difficultés rencontrées pour réaliser un inventaire
sur transects dans le PNMA.

Cependant, I’ utilisation delaméthode recce-transect
s'est confirmée intéressante dans ce contexte
topographique et logistique, nous permettant de
parcourir une plusgrande distance danslazoned' éude
et ains d augmenter le nombre d' observations.

Parmi lesmesures actuelles de protection concréete
des éléphants, aucune ne concerne les pourtours du
parc. A titred’ exemple, |’ abattage d’ un éléphant dans
un village en périphérie du PNMA au mois de
novembre 2003 a été organisé |également
consécutivement & la destruction de plantations
villageoises sans que e gestionnaire du PNMA n’en
soit averti. Hormis |’ abattage de cet éléphant en
périphérie du parc, aucun éléphant mort ni carcasse
n’ont étéretrouvésdurant I’ é&ude, malgrélaprésence
de nombreux braconniers opérant dans le parc.
Toutefois, sachant que le parc constitue un réservoir
defaune pour larégion continentale et que delaviande
d’ éléphant est régulierement vendue sur le plusgrand
marché de Bata, la ville principale du Rio Muni (tr-
ois relevés de viande en 54 jours entre avril et mai
2003 (Puit 2004), I’ abattage d' é éphants dans cette
région est plus que probable.

Conclusion

Ce travail doit étre considéré comme une étude
préliminaire desééphantsdu PNMA, d’ autres études
plus approfondies devant étre planifiées sur le long
terme afin, d’ une part, de préciser ladensitéet ladis-
tribution des éléphants dans le parc et, d autre part,
de démarrer un programme de monitoring & long
terme sur I’ ensembl e des grands mammiferes.

En conclusion, cet inventaire constitue lapremiére
étape pour la mise en place d’'un plan de gestion
concret delafaune du PNMA. Néanmoins, il permet
d’ affirmer I’'importance du PNMA comme site de
conservation des éléphants et de mettre en évidence
les principales menaces anthropiques auxquelles
doivent fairefacelesgestionnairesdu parc. Lerecuell
dedonnéesd’ inventaire plus précises seranécessaire
pour mieux planifier lagestion des éléphants du parc
dans le futur. De nombreuses études ultérieures

portant notamment sur les mouvements des & éphants
et sur lesfacteursinfluencant ces migrations seraient
également a dével opper afin de garantir along terme
des mesures de conservation adéquates.
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Abstract

We examined the extent of human—elephant conflict in the area between Amboseli, Chyulu Hills and Tsavo
West National Parks in south-western Kenya. Standardized questionnaire interviews administered to 880
residents showed that crop farming hasintensified in the last 3 to 10 years, with many Maasai people practis-
ing crop farming, a departure from their traditional pastoral lifestyle. Incidents of crop damage by wildlife
were common and elephants were reported as the most problematic animal. Incidents of elephant crop raiding
were high in the dry season and at night, linked to the wetlands, with bull groups being the dominant crop
raiders. Incidence of elephant crop raiding in areas under electric fences was significantly low. Elephants
preferred maize (Zea mays), acrop farmers consider the most important for their livelihood. Elephants caused
few livestock deaths and injuries. Among the househol dsinterviewed, 6% had had afamily member killed or
injured by elephants between 1999 and 2004, and elephants had caused more deaths and injuries than other
wildlife species. Residents’ perceptions on the importance of having elephants within the area were highly
negative. The patterns of attitude towards elephants were associated with the residents’ ethnic background,
gender, form of land use, benefits accrued from wildlife, level of elephant crop damage, and response of the
wildlife authority to problem-elephant reports.

Additional key words: crop raiding, electric fencing

Résumé

Nous avons examiné I'importance des conflits hommes-éléphants dans la région comprise entre les Parcs
Nationaux d’ Amboseli, de Chyulu et de Tsavo-ouest, dans le sud-ouest du Kenya. Des questionnaires
standardisés proposés a 880 résidents ont réveélé que les cultures se sont intensifiées au cours des 10 derniéres
années et que de nombreux Massais pratiquent I’ agriculture, en rupture avec leur mode de vie pastoral
traditionnel. Les dégéts aux cultures sont frégquents, et les ééphants sont les animaux qui causent le plus de
problémes. Les incidents causés par les éléphants sont nombreux en saison seche et de nuit, liés aux zones
humides, et les groupes de méles sont les principaux ravageurs. Les raids des éléphants dans les plantations
entourées de clbtures éectriques étaient significativement moins nombreux. Les éléphants préferent le mai's
(Zea mays), la culture que les fermiers considerent comme la plus importante pour leur subsistance. Les
€éléphants ont causé lamort et des blessures a quel ques animaux domestiques. Dans les foyers interrogés, 6%
avaient eu un membre delafamilletué ou blessé par des éléphants entre 1999 et 2004, et |es éléphants avaient
cause plus de morts et de blessures que les autres animaux sauvages. Les impressions des résidents quant a
I"'importance d’ avoir des ééphants dans la région étaient trés négatives, et |e schéma des attitudes envers les
éléphants était associé au background ethnique des résidents, a leur sexe, a la fagon dont ils utilisaient les
terres, aux bénéfices accrus retirés de la faune sauvage, au niveau des dommages causes par les éléphants et
alaréponse des autorités de la faune sauvage aux rapports des problémes des éléphants.
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Introduction

Coexistence between el ephants (Loxodonta africana)
and humans in Africa is facing a serious challenge
(Lesky and Lewin 1996). Conflict between local peo-
ple and wildlife is a serious problem in areas adja-
cent to protected areas (Newmark et al. 1994). The
form of land use is usually an important component
of the relationship between elephants, humans and
other wildlife species (Kangwana 1993). In most ru-
ral areas human population largely depends on agri-
culture for survival (Fratkin 1994). The increase in
human population and associated expansion of land
under cultivation poses a major threat to the conser-
vation of elephants (Tchamba 1996). In Kajiado Dis-
trict, land under crop cultivation has gradually
increased, doubling from 40,000 hain 1989 to 90,000
hain 1994 (Awere-Gyekye 1996). Although human—
wildlife conflict isnot with elephants alone, elephant
crop damage has overshadowed that by other wild-
life species (Hill 1998). Although elephants cause
catastrophic damage to crop farms, their forays are
rare, locaized and seasonal (de Boer and Ntumi 2001;
Parker and Osborn 2001). In the Tsavo—Amboseli
ecosystem, land use has progressively shifted from
pastoralism to crop farming (Campbell et al. 2000;
Kioko 2005). We examine the scale and characteris-
tics of human—elephant conflict in view of the evolv-
ing socio-economic dimensionsin the area.

Tsavo-Amboseli ecosystem

The Tsavo-Amboseli ecosystem isan areaof approxi-
mately 5000 km? (Western 1982) and includes about
2000 km? covered by Kimana and Kuku Group
Ranchesand their environs. Thesetwo group ranches
liedirectly between Amboseli, Chyulu Hillsand Tsavo
West National Parks(fig. 1). Thisarid to semi-arid area
receives 300900 mm of rainfall annually (Berger
1993). A ‘short’ rains season occurs between Novem-
ber and December and the‘long’ rainsfrom March to
May. The geology and hydrology are strongly influ-
enced by Mt Kilimanjaro to the south. Highly per-
meable volcanic rock forms regionally distributed
aquifers that are important sources of water in the
area(Omenge and Okello 1992; Smith 1997). M aasai
pastoralists, who havefor centuries occupied the area,
used the swamps and slopes of Mt Kilimanjaro as
dry-season pasture groundsfor their livestock. Wild-
life including elephants also use this area. The land

has been administered as communal property under
the Group Ranch Act. In the recent past, some of the
group ranches have been subdivided and regrettably,
critical elephant habitats like the swamps and Kili-
manjaro slopes have now been apportioned for crop
cultivation. Agriculturists have occupied the slopes
of Mt Kilimanjaro since the 1960s with anotable in-
flux of immigrants into the area in the 1980s. Addi-
tional crop cultivation has started in the wetlands
withinthegroup ranches(fig. 1). Kimanaand Namel ok
fences, 38 km and 24 km long respectively, enclose
42 km?of irrigated farmlands south-east of Amboseli
National Park. Thetwo electric fences established to
minimize elephant crop damage were completed in
2000 and are managed by the farmers through fence
committees.

Methods

We mapped the farming clusters using a geographical
positioning system (GPS), and determined areas occu-
pied by the crop fields using ArcView GIS. To assess
opinionson humarelephant interactions, werandomly
conducted 880 interviewsto residentswithin Kuku and
Kimana Group Ranches and environs. Three field as-
sistants fluent in Maasai, Swahili and English were
trained in interviewing techniques, and together with
the authors interviewed 291 crop farmers, 426 mixed
farmersand 163 pastoralists. Therewere 518 (58.86%)
males and 352 (41.14%) femaesinterviewed.

Inside the Namelok fence, 66 farmerswereinter-
viewed and 154 farmersinside the Kimanafence. One
interview was conducted per Maasai household
‘boma among the pastoralists, and the farm owner
was interviewed among the farmers. Data on daily
elephant crop raiding, extent of crop damageand stage
of crop growth when damage occurred were gath-
ered as described by Hoare (1999). The levels of
elephant crop damage were calculated following
Hoare (1999, 2001), where damage score (< 5= low,
6-8 = medium, > 9 = high) is the sum of age value,
quality value and damage valuefor all the crops. Age
valueis classified as 1 = seedling, 2 = intermediate,
and 3 = mature; quality value as 1 = poor, 2 = me-
dium and 3 = good; and damage vaueas1=<5%, 2
= 6-10%, 3 = 11-20%, 4 = 21-50%, 5 = 51-80%,
and 6 = > 80%.

We monitored incidents of elephant entry into
farmsinside Kimanaand Namel ok electric fencesand
in farms nearby but outside the fences. We noted the
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Figure 1. Location of crop farming, Kimana and Namelok fences, and Kimana and Kuku group ranches

within Tsavo—-Amboseli ecosystem.

number of days it took to repair the fences after
elephants broke through as a measure of the fence
repair regime. To determine the crop-raiding group
types, the first author drove at night with the Kenya
Wildlife Service (KWS) Problem Animal Control
team and using a powerful spotlight identified

elephant group types. Elephant group type was de-
fined as bull(s) or mixed (bull(s) and female(s))
(McKnight 2004). Information on reported incidents
of wildlife-caused livestock injury and death was ana-
lysed from occurrence books managed by KWS at vari-
ous outposts. Data on elephant spearing for the period
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1987-2004 were acquired from theAmboseli Elephant
Research Project that has kept along-term database on
human—elephant conflict in the Amboseli area.

Results

Level of crop farming

WhiletheMaasai aretill predominantly livestock keep-
ers, most have also now taken up crop farming. Farm-
ing is dominated by immigrant tribesmen from other
partsof Kenyaand Tanzania (table 1). A notable influx
of immigrantsoccurred in the 1980s after Kenyan farm-
ersleft Tanzaniafollowing the collapse of the East Af-
rican Community in 1977. Most farmers (53%, n=390)
havebeen cultivatingintheareafor thelast 3-10years;
newcomers|ease, buy or cooperateinfarming with the
Maasai owning the land (crop sharing). Irrigated agri-
culture occupies about 7% (95.8 kn?) of two Maasai
group ranches (Kuku and Kimana) that directly con-
nect Tsavo West, Chyulu Hills and Amboseli National
Parks; 5% of thisland (42 km?) was enclosed by elec-
tric fences (Kimana and Namelok). On the slopes of
Mt Kilimanjaro (Oloitokitok farms) about 200 km? was
under rainfed agriculture. Most farmers (70.9%, n =
521) cultivated 1-4 acres (0.4-1.6 ha) (x? = 479.45, df
=2, P <0.001) and 62.0% (n = 449) grew crops both
for consumption at home and for sale. The common
crops grown were maize 57% (n = 227), onion (Allium
cepa) 25% (n=120), tomato (Lycoper sicon esculentum)
11% (n = 52.8), and beans (Migna faba) 7% (n = 33.6).
Farmers considered maize, a food and cash crop, as
most important for their livelihood (x? = 294, df = 3,
P =0.001).

Level of elephant crop damage

Most farmers 98.3% (n = 691) reported that wildlife
damaged crops on their farms. The elephant was

regarded by most farmers 75.7% (n = 496) asthe most
destructive wildlife species and was reported by
76.6% (n = 418) to prefer maize (x2=780.74, df = 3,
P < 0.001). Elephants did not eat chillies (Capsicum
annuum) or tobacco (Tabacum sp.). Elephant crop
damage per singleraid was medium 69.1% (n = 249),
high 20.5% (n = 74) and low 10.5% (n = 38) (x> =
211.75, df =2, P <0.001). In most raids (40.1%, n =
144) < 5% of an acre (0.4 ha) was destroyed; in afew
raids (7.8%, n = 11) elephant damage was more than
half an acre (0.2 ha). Elephants mainly destroyed
mature crops (64%, n = 233) rather than crops that
were young or at the middle stage of maturity (x2 =
207.31, df =2, P<0.001). Most farmers (81.5%, n =
401) reported that el ephant crop destruction was com-
mon in the dry season (x? = 15.81, P < 0.001) and
89.3% (n = 461) said destruction occurred at night.
The raids were, however, insignificantly related to
monthly rainfall (r = 0.48, P =0.1).

Crop-raiding elephant group size and types

The group size of elephants that invaded different
farms differed in dry (Kruskall Wallis, t = 213.77, P
<0.001) and wet season (Kruskall Wallis, t = 232.83,
P < 0.001). The mean group size ranged from 1.07 +
0.06 SE to 7.8 + 1.34 SE. The mean group size of
elephantswaslarger in farmsfarthest away from pro-
tected areas (r?=0.674, P=0.01) (fig. 2). Thegroups
(n=137) that the Problem Animal Control team pur-
sued from farms were entirely bull groups.

Livestock deaths and injuries by elephants
compared with other wildlife species

Most of theresidents (62%, n = 406) had experienced
livestock injury or death associated with elephantsin
the period 2002—2003 (x?= 38.17, P < 0.001). The
aggregate number of sheep and goats killed by wild-

Table 1. Main economic activities among residents within Tsavo—Amboseli ecosystem

Ethnic group Composition of

Involvement in various livelihoods (%)

households
interviewed (%)

Semi-pastoralists

Crop farming alone Both farming and

semi-pastoralism

Maasai 55.4 (n = 486) 98.1 5.6 72.3
Kikuyu 11.2 (n = 98) 1.9 41.1 19.0
Kamba 1.8 (n =16) 25.4 7.0
Tanzanians 7.3 (n=64) 24.0 1.3
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elephants had caused the highest number of
human deathsand injuriesin the period 1994—
2004 (fig. 3). There were 75% (n = 15) hu-
man deathsand 53.3% (n = 24) human injuries
associated with elephants. Buffaloes had
caused 23.8% (n = 6) human deaths and
26.7% (n=12) humaninjuries. A lion caused
one human death and ahyena an injury.
Incidents of speared elephants were high
in the dry season (63.6%, n = 28) compared
with thosein the wet season (36.4%, n = 16).

Mean elephant group size

Figure 2. Relationship between mean elephant group size

and location of the farms raided by elephants from the
nearest protected area.

life among the respondents was (mean = 6.01 + 0.53
SE, median = 3.00, mode = 1) and cattle (3.16 £ 0.36
SE, median = 2, mode = 1). Elephant-caused livestock
deaths and injuries (6%, n = 6) were fewer than those
caused by hyena 8% (n = 7), leopard 10% (n = 9) or
lion 62% (n = 57). Data from the Amboseli Elephant
Research Project showed that more cattle (77.4%, n =
48) than goats and sheep (22.6%, n = 16) were killed
by elephantsfrom 1997 to 2003 (x2= 18.64, P < 0.001).
While there was a positive correlation between re-
ported incidents of carni-

vore-caused livestock desths

There was no significant difference between
the number of female (55.1%, n = 27) and
male elephants (44.9%, n = 22) speared
between 1993 and March 2004 in Amboseli
National Park and adjacent areas (x2 = 0.51,
P <0.47).

While many residents (46.6%, n = 301)
said that they did not harm elephants that
came in the vicinity of their homestead, 31.6% (n =
204) scared them away and 21.8% (n = 141) sought
cover in fear (x? = 60.33, df = 2, P < 0.001). Most
residents (66.7%, n = 455) were of the opinion that
having elephants within the group ranches was not
important (x2 = 75.33, P < 0.001). The semi-pastoral
Maasai (37.3%, n = 163) were more likely to concur
that having elephantsin the areawas important than
were the agriculturalists (x2 = 24.03, df =2, P <
0.001). Moreresidentswho kept livestock (52.6%, n

and the amount of rainfall 30 7 Odeaths @ injuries
(r =0.424, P = 0.169), most
incidents associated with 5 25 -
elephants occurred in the £
dry season. 13
= 20
5]
Direct human- 5
elephant interactions g 15 7
and attitudes towards 5
elephants 3 10 -
The number of people who §
had experienced wildlife- 5 -
caused deaths and injuries
(7.6%, n=57) for the period
19992003 wassgnificantly 0 — . —
Elephant Buffalo Lion Hyena

low (x? = 543.2%, P <
0.001). Information from
KWS outposts showed that

Figure 3. Relationship between elephant- and other wildlife-related human
deaths and injuries reported between 1994 and April 2004.
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=81) felt that ‘ having elephantswasimportant’ than
those who practised crop cultivation alone (28.8%,
n=51) (x?=30.20, df =2, P <0.001) (table 2).

Most of those whose crops had been damaged by
elephants did not sustain the view that having
elephants in the ecosystem was important. Only
19.2% (n = 147) of those who had experienced
elephant crop damage felt that having el ephants was
important (x?=98.00, P < 0.001). Most farmers(74.5%,
n = 149) who had not been satisfied with the Problem
Animal Control team’sresponseto problem elephant
reports did not consider that having elephants was
important (x? = 3.11, P = 0.078).

There were 36.7% (n = 212) who said that they
received wildlife benefits. The benefits were consid-
ered education bursaries for group ranch members,
employment through tourism-related activities, and
profits from the sale of curios to tourists. Most of
those who had received wildlife benefits (70.3%, n=
149) felt that having wildlife in the ecosystem was
important compared with 12.3% (n = 45) who did
not receive benefits (x? = 202.43, P < 0.001). The
level of education did not appear to influence the re-
spondent’s perception of whether having elephants
in the group ranches was important (x2 = 0.469, df =
2, P =0.79). A higher percentage of females 74.6%
(n=208) than males 59.8% (n = 244) felt that having
elephants was not important (x? = 16.01, P < 0.001).

Effect of electric fencing in mitigating
human-elephant conflict

Farmsnot enclosed by an electric fence had their crops
raided by elephants more frequently than those in-
side the fences (F,= 39.67, P < 0.001). In the fenced
areas elephants raided the crops of 42% of the farm-
ers (n=93); the crops of al those (n = 294) cultivat-
ing in the adjacent unfenced areas were raided. Most
(93%) farmers in the fenced areas felt that the level

of elephant crop raids on their farms had declined
sincethe el ectric fenceswere established (x2= 163.53,
P < 0.001). Farmers in fenced farms perceived that
they have lost USD 24.7 + 4.84 SE per hectare per
season worth of maize crop yield to elephants com-
pared with USD 105.7 + 23.42 SE by those in the
unfenced area. The fences were poorly maintained
and frequently vandalized and some fence partswere
stolen. Once broken by elephants, it took fence at-
tendants 7 + 1.5 days to repair Kimanafence.

Discussion

Human—elephant conflict in the Tsavo—-Amboseli eco-
system largely manifests itself in the forms of crop
damage and of livestock and human death and in-
jury. The conflict is commonly linked to elephant
movements during the dry season. The advent of crop
farming in what formerly was a predominantly pas-
toralism areais posing a foremost threat to elephant
conservation in the dispersal area. The ease in ac-
quiring land for cultivation has led to an influx of
farming immigrants from other parts of Kenya and
Tanzania over the last 10 years. In the semi-arid en-
vironment, crop farming is confined to the few
wetlands and high-potential areas on Mt Kilimanjaro
slopes—areas key to elephants, other wildlife and
Maasai livestock dispersion in the dry season and
during drought periods.

Whilecropraiding isnot limited to elephants, they
are an important crop pest. Maize, the most impor-
tant staple crop, was the crop elephants most pre-
ferred. They persistently invaded maize fields after
the cobs had formed but before the crop was ready
for harvesting. At maturity cropsarelikely to bemore
nutritious and palatable (Sukumar 1994). Such
elephant foraging behaviour was evident in other
crops, for instance, they fed on onion bulbs but left
the leafy upper part, dug sweet potato and cassava

Table 2. Relationship between land use and resident’s perception that ‘having elephants in the Kimana and

Kuku group ranches is important’

Perception Livestock keepers

(22.16%, n = 154)

Crop farming alone
(25.47%, n = 117)

Mixed crop farming and
livestock keeping
(52.37%, n = 364)

Having elephants ‘is
important’

Having elephants ‘is
not important’

52.6% (n = 81)

47.4% (n = 73)

28.8% (n = 51) 28.3% (n = 103)

71.2% (n = 126) 71.7% (n = 261)
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(Manihot esculenta) roots, and sought pumpkin
(Cucurbita maxima), watermelon (Citrulluslanatus),
bananas (Musa sp.), fruits and sugarcane (Saccha-
rum officinarum). Elephants progressively moved
along an dltitudina gradient as the dry season pro-
gressed in search of green crops and trees up on the
slopesof Mt Kilimanjaro. Intheirrigated areas, crops
were grown throughout the year and provided a con-
stant supply of forage for the invading elephants in
the dry season. These findings are consistent with
Chiyo et al. (2005), who found that the large fluctua-
tionsinforageinthe savannaslargely determinetem-
poral variations in elephant crop-raiding patterns.

Elephant groups with young were not observed
to invade farms far away from the protected areas,
probably due to the long distances and the risks it
would pose their young ones. The crop raiding was
nocturnal. Elephants avoid humans by invading set-
tlements and other areas with high human activity at
night (Kangwana 1993). Even where the farms were
guarded, itislikely elephantshad learned that by raid-
ing the farms at night they increased their chance of
evading the farmers.

Though elephants caused more human deaths and
injuriesthan other wildlife species, theincidentswere
relatively few and were common near or within set-
tlements, farmlands and wetlands. Elephants’ antago-
nistic behaviour toward humans may haverisen after
persistent harassment (Sukumar 1994) and increased
contact with humans. The changes in land use from
keeping livestock to farming crops present the
elephants with a hostile environment. In the dry sea-
son, the wetlands become important watering and
foraging grounds for livestock, elephants and migra-
tory wildlife species. The growing human settlement
is not only a physical barrier to elephant movement
but also creates a potential for elephant harassment.

Culturaly, the Maasal viewed elephantsin some
ways as similar to humans and gave them a respect-
ful distance (Kioko 2005). The young warriors, how-
ever, occasionally killed elephants to prove their
manhood. The minimal show of hostility towards
elephants combined with the fact that livestock keep-
ing does not involve direct conversion of vital habitats
such aswetlandsis a chance for managersto integrate
livestock keeping with elephant conservation.

Although the Maasal are for the most part live-
stock keepers, they are gradually embracing crop cul-
tivation. The change in land use is worrying. Given
the fact that farmers were less willing to accept the

presence of elephantswithin the group ranches, there
isthe possibility that crop farming may permanently
displace elephants.

The local peopl€e's attitude towards conserving
elephantsisimportant considering the changing cul-
tural and socio-economic situation within local com-
munities. Thereisastrong argument (Emerton 2001)
that wildlife costs people their livelihoods. The ex-
isting land-use policy helpsto explain thelossof wild-
life in rural areas. In this study, the attitude of a
resident inthe Amboseli region towardswildlife con-
servation depended on cultural background, gender,
land use, and the costs and benefits associated with
interaction with elephants. Negative interaction was
mostly due to crop damage. The minimal benefits
householdsreceived from wildlife apparently created
the highly negative perceptions of the importance of
elephants to the group ranches. Maasai livelihood
strategy, largely dominated by livestock, is less in
conflict with elephant presenceinthe area. Elephants
caused only alimited amount of injuries and deaths
to humans and livestock.

Recommendations

Whiletheimmediate benefits of electric fencing have
been realized through reduced crop damage, the fu-
ture of the fencing project as an elephant barrier is
uncertain judging by the extent of vandalism and the
poor maintenance regime by the local community.
While farmers are the key beneficiaries, other stake-
hol ders (such as agri culture-dependent businessmen,
conservation agencies, tourism investors) have a
major interest in elephant conservation and thus
should provide material and technical support towards
managing the fences.

More effective response to human—el ephant con-
flict situations, specifically elephant crop raiding, is
required. Thiswill entail additional Problem Animal
Control workforce and enlisting the support of local
people. Farmers should be empowered with appro-
priate mitigation tools and training so that they can
deal with elephant crop raiding on their own.

In the long term an el ephant management strategy
is needed that aims to reconcile the needs of humans
and of elephants, in particular seeking waysto increase
acceptance of elephants by most inhabitantsin the eco-
system and community-based approaches to conserve
the critica but dwindling elephant habitats.
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Abstract

With at least 108 rhinos known to have been poached from 2001 to 2005, Nepa probably had the worst rhino
poaching of any country in theworld. The Maoist rebel activity drew Army personnel away from the guard posts
in Royal Chitwan and Royal Bardia National Parks, leaving the way open for poachers to enter more fredly.
Neither was their passage through the buffer zones much hindered by the people living there. Parks and non-
government organizations have put large sums of money into the buffer zones to give financial support to local
communities to improve their living conditions and to win their support for conservation. However, some local
peoplewho do not benefit enough from the buffer zone programme have even joined rhino-poaching gangsto act
as guides. Thisreport offers suggestions on how rhino poaching can be reduced in Nepal .

Résumé

Avec au moins 108 rhinos braconnés entre 2001 et 2005, |e Népal connait probablement |e pire braconnage de
rhinos du monde. L’ activité des rebelles maoistes a cause le retrait du personnel de I’ Armée des postes de
gardes des Parcs Nationaux de Royal Chitwan et de Royal Bardia, laissant le champ libre aux braconniers.
Leur passage par les zones tampons ne fut pas non plusfort entravé par les personnes qui y vivent. Les Parcs
et | es organi sations non gouvernementales ont investi de fortes sommes d’ argent dans|es zones tampons pour
donner un support financier aux communautés locales afin qu’ elles améliorent leurs conditions de vie et pour
gagner leur soutien ala conservation. Pourtant, certaines personnes qui ne bénéficient pas suffisamment du
programme de la zone tampon ont méme regjoint les gangs de braconniers pour leur servir de guides. Ce
rapport fournit quel ques suggestions pour des moyens de réduire le braconnage des rhinos au Népal.

Introduction

In 2000 there were 612 rhinosin Nepal of which 544
werein and around Royal Chitwan National Park, 67
inand around Royal BardiaNational Park and onein
Royal SuklaphantaWildlife Reserve. The population
had increased at an annual rate of 3.88% per year
from 1994 to 2000 (DNPWC 2000). From 2001 to
2005, however, more rhinos were illegally killed in
Nepal than anywhere else in Asiaand perhapsin the
world. Numbers of rhinos poached peaked in 2002 to
at least 38, declined in 2003 and 2004, then rose once
again in 2005. This report considers the reasons for
the trends in rhino poaching from 2003 to 2005 and
explains why people living in buffer zones around
the parksare allowing poachersto operate, especially
in Chitwan Park. One of the main purposes for the
Department of Nationa Parks and Wildlife Conser-

vation (DNPWC) and other organizations to invest
relatively large sums of money into the buffer zones
was to discourage support for rhino poachers.

We suggest ways that could mitigate the poach-
ing problem, though the worsening political instabil-
ity and economic situation, due to the Maoist
insurgency, are likely to hamper efforts.

Methods

We carried out fieldwork in Nepal for three weeks,
starting in mid-December 2005, mainly in Chitwan
and Bardia Parks. We interviewed staff of the De-
partment of National Parks and Wildlife Conserve-
tionin Kathmandu, forest officersin Chitwan District
and in Kathmandu, and many NGO staff of the King
Mahendra Trust for Nature Conservation, Wildlife
Conservation Nepal, Wildlife Watch and WWF-Ne-
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The rhinoceros is a special animal for the majority of the Hindu population of Nepal and is often depicted in
art. It plays a role in religious practices, and many parts of its body are used medicinally as well. This pair
of statues is on the steps to the temple of Batsala Devi in Bhaktapur.

pal, based in and around the parks and in Kathmandu.
We also interviewed senior officers of the Royal
Nepali Army who are based inside the parks and dis-
cussed with lodge managersin and around the parks
the repercussions of the decline in tourism. We ex-
amined reports, mostly unpublished, prepared by the
Department of National Parks and Wildlife Conser-
vation, and obtained the latest economic and politi-
cal datafrom the Asian Development Bank.
NGOsand government officershave accumulated
many figures on what poachers are paid for killing
rhinos. These figuresvary widely. We were fortunate
to ascertain more likely prices for rhino horn when
we were ableto interview recently arrested poachers
while we were in Chitwan Park. Not only did they
give usinformation on the amount of money they had
received in the past for horn but also what had been
promised to them had they not failed in this attempt
to poach arhino. We learned about their background
and how they were enticed into thisillegal activity.

Recent political and economic
events in Nepal that affect wildlife
conservation

Maoists in Nepal have been agitating for a socialist
government for many years. Serious hostilities be-
gan in 1996, and the conflict between the Maoists
and government authorities had resulted in the deaths
of 13,000 people by the end of 2005 (Haviland 2006).
The Maoists have destroyed thousands of public
buildings, including telecommunication towers, po-
lice posts, post offices, and even guard posts within
the parks. These offensive actions made the Army
increase itsattention to the peopl€'s security and con-
centrateitsforcesinfewer park posts. About 500,000
people have left on along-term basisto India (Fried-
man 2005), and another 2 to 2.5 million are working
abroad on aseasonal basis (Asian Development Bank
2004). The human rights abuses the M aoists and gov-
ernment authorities are inflicting are appalling.
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The conflict has had serious ramifications on the
country’s economy. It has slowed to an average of
1.9% annua growth (below the human population
increase in the country of 2.3%) from 2002 to 2004,
compared with 5% from 1993 to 2001 (Asian Devel-
opment Bank 2005). Arrivals of foreign tourists de-
clined from a peak of 491,504 in 1999 to 277,129 in
2005 (Nepal, Government 2003; Anon. 2006), which
greatly reduced the revenue the parks earned and
thereby payments to people in the buffer zones. The
military and security costsfrom 1997 to 2004 almost
doubled (Asian Development Bank 2004). The vio-
lence, poor security and chaos in the country have
also curtailed many foreign-funded projects.

According to the Asian Development Bank
(2004), a lasting solution to Nepal’s problems will
take place only when the root causes are tackled.
These are socia exclusion of certain castes and eth-
nic groups, huge economic inequalities, lack of op-
portunity, poor governance and corruption.

Results

Royal Chitwan National Park

RHINO POACHING AND TRADE IN THE HORN FROM
2003 10 2005

Park staff carry out arhino census of Chitwan Valley
about every five years. In the 2005 count there were
372, adecline of 32% from 2000, due mostly to poach-
ing but also to natural deaths and because 31 were
translocated to BardiaPark, 4 to Suklaphanta Reserve
and 2 to Japan (DNPWC 2005). The Department of
National Parks and Wildlife Conservation has sev-
eral sets of officia figures on poaching incidentsin
Chitwan Valley from 2001 to 2005. One set is from
unpublished statistics on file in the park headquar-
tersin Kathmandu, which givesthe rhino’s sex, date
and place of poaching, cause of death, and what prod-
ucts, if any, were removed illicitly from the carcass.
The second set, also unpublished, lists numberswith-
out detailsand isfrom the assistant warden of Chitwan
Park in charge of anti-poaching, who is resident at
Kasara, the Chitwan Park headquarters. Some of the
department annual reports (Subba 2001, 2002, 2003)
give a third set of figures and poaching details, but
these are not up to date and are for the Nepali finan-
cial year, not for the Western calendar, so are not used
here. (Financia year statistics, when used in thisre-

port, refer from mid-July to mid-July and are written,
for example, 2002/03.)

Thefirst set records 94 rhinosknown to have been
poached over this recent five-year period, while the
second set records 101 (seetable 1). Usually figures
collated in thefield are more accurate than those noted
inthe capital city. We use here the second set of num-
bers of rhinos poached with the details from the
Kathmandu statistics.

Table 1. Known rhino poaching and total mortality
from all causes in and around Royal Chitwan
National Park from January 2001 to December 2005

Year Known Known Total deaths
poached poached from all
(no.) (no.)P causes?
2001 16 15 27
2002 35 38 53
2003 19 22 36
2004 9 11 26
2005 15 15 —
Total 94 101 —

Sources: @ Department of National Parks and Wildlife
Conservation Headquarters, Kathmandu, unpublished
b K. Kunwar, Assistant Warden and Coordinator of Anti-
Poaching, Chitwan Park, unpublished

Both sets of figures show that 2002 was the worst
year for rhino poaching in Chitwan Valley—at |east
38 animals—since the park was established in 1973.
Reasonsfor thishave been published el sewhere (Mar-
tin 2004). But the most important cause wasthetrans-
fer of Royal Nepali Army personnel from 32 guard
posts to only 8. In 2003, with the introduction of a
new strategy to combat poaching (Martin 2004), the
number killed declined to 22. Records state that of
these, 16 were shot and 1 was electrocuted. In 2004
11 rhinos were poached, of which 6 are known to
have been shot. In 2005 when 15 were poached, 11
were shot and 1 was electrocuted. Most of the rhinos
killed illegally during these five years were inside
the park.

Maoists are rarely involved in rhino poaching or
trade in horn. They claim they want to protect the
natural environment and furthermore do not possess
the expertise of the poachers and traders. Most of the
poachers come from just outside the buffer zone in
gangs of four to eight that sometimes include a per-
son from the buffer zonewho isfamiliar with the area.
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In January 2006 we met five gang members in con-
finement in the park at Kasara and interviewed three
of them. They had been arrested afew weeks earlier
near Sauraha, a village on the northern park bound-
ary, while attempting a poaching operation. All the
gang members belonged to the Tamang and Kumal
ethnic groups, who live north of the park and are ex-
tremely poor. Krishna, 43 years old, said he was a
farmer with four children. He admitted killing three
rhinos in 2002 and 2003 but said he had been inac-
tive in 2004 because members of his gang had been
arrested. Ram, aged 45, had been in a gang that shot
arhino in 2004 and seemed to be the worst off; 7 of
the 15 children his wife had borne had died. Surya,
aged 20, was the illiterate son of a woodcutter, and
this had been hisfirst poaching attempt.

Krishnahad organi zed thisgang and wasthe |leader
and shooter. Ram said he had been talked into joining
to carry therations. Surya, who said he had beenforced
to join by Ram, had sold some firewood to obtain the
200 rupees (USD 3) needed to buy rice and vegetables

b

for the hunt. The gang had some cooking pots, home-
made bullets and an axe. Their home-made gun was
aready hiddeninsidethe park. They werearrested while
attempting to enter the park in December 2005.

Poaching gangs usually have one or two guns,
amost al home made, as they do not like modern
weapons and are unfamiliar with them. They usually
enter the park in the evening, intending to stay for
several days looking for rhinos. They hunt mostly in
thelate afternoonsthen hide during the night to avoid
capture by patrols.

When they kill a rhino, the poachers' primary
objective isto take the horn, but sometimes they are
disturbed or lose the animal. In 2003, of the 19 rhi-
nos poached, 16 had their horns removed and 3 their
hooves. In 2004 all 9 had their hornstaken, and 2 had
hooves missing. In 2005, 12 of the 15 rhinos poached
had their horns taken and one had had itstail cut off
(DNPWC, unpublished statistics).

The shooter, who is usually the gang leader, ob-
tains around 20,000 rupees (USD 277), and each of

The Marxists and Maoists, seen here waving their red flags and marching in Bhaktapur in December 2005,
are indirectly responsible for the deaths of many rhinos in Nepal, due to the decline in law and order.
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the other members 10,000 to 15,000 rupees for an
average horn weighing around 700 g. When we in-
terviewed Krishna, he said in 2002 hereceived 22,000
rupees (USD 287) while the others in the gang got
10,000 rupees (USD 130) each for a horn. In 2003,
when Krishna was just a gang member, he was paid
10,000 rupees (USD 128) for a horn. In mid-2004
Ram received the same. In 2005 Suryawas promised
10,000-20,000 rupees (USD 138-277) if the gang
succeeded.

The poachers sell their rhino hornsto middiemen
in towns such as Narayanghat (where Krishna sold
his horns), Pokhara and Hetuada. The horns usually
end up with wealthy traders in Kathmandu. One of
these traders, Pemba Lama, was arrested in the
Chitwan Valley in June 2005 and wasin prison await-
ing trial during our visit. He gave useful information
to the authorities. He is a Nepal ese citizen of Tibetan
origin and had been buying rhino horns since about
1998. The Department of National Parks and Wild-
life Conservation staff think he has sold about 50
horns, but he admitted to only 20. M ost of these came
from Chitwan Valley, but al so somefrom BardiaPark,
and one or two from India(Kamal Kunwar, Assistant
Warden, Co-ordinator for Anti-Poaching, Chitwan
Park, pers. comm. January 2006). Lama also traded
in medicinal plants and had made alot of money. By
the time he was 40 in 2005 he had accumulated at
least one large house in Kathmandu, other properties
and severa cars. In June 2005 hewent to Nawal parasi
District (as he had done before, along with visits to
Narayanghat) to buy horn from one of his middle-
men. Park officials arrested him carrying ahorn. He
was about to give amiddleman 446,000 rupees (USD
6169) for another horn weighing 700 g. Lama told
the officials he usually bought horns for the equiva-
lent of USD 4250 to USD 5700. He sold them to Ti-
betansin Kathmandu, who sent them to Tibet (Anon.
2005; Thapaliya 2005; Yonzon 2005; Kunwar, pers.
comm. December 2005; Shiva Rgj Bhatta, Chief
Warden, Chitwan Park, pers. comm. January 2006).

WHY DID POACHING DECLINE IN 2003 anDp 20047

In early 2003, to combat the escalating rhino poach-
ing the parks department introduced new anti-poach-
ing measures. The main ones were: 1) so-called
sweeping operations, with large groups of park and
Army personnel intensively patrolling; 2) greater in-
centives for patrollers; 3) joint patrols of Army and

park staff together; 4) Army and park staff being au-
thorized to make arrests outside the park; and 5) more
efficient use of informers and more reward money
(Martin 2004). Rhino poaching declined as a resullt,
but not enough; thus further measures had to be taken
in 2004 and 2005.

Most significantly, the park increased the number
of its informers from 7 in 2003 to 20 by 2005, and
helped them improve their ways of collecting infor-
mation on potentia rhino poachers and traders. The
performance of the informers steadily improved. In
2002 they were terrified of the Maoists, but with re-
assurancefrom the park staff they overcametheir fear
and have done a better job (Bhatta, pers. comm. De-
cember 2005). Three NGOs (International Trust for
Nature Conservation, King Mahendra Trust for Na-
ture Conservation and WWF-Nepal) provided 61,000
rupees (USD 783) each monthin 2003 for theinform-
ers and raised this to 81,000 rupees (USD 1120) by
2005. The Army also provided some money for its
own informers. An intelligence-gathering system is
recognized asthe most effective anti-poaching meas-
ure, and its cost is extremely low, less than 1% of the
total park and Army budgets for Chitwan Park.

Asaresult of the expanded and improved intelli-
gence system, various government authorities caught
more poachersin Chitwan Valley, which wasthe main
reason why the number of rhinosillegally killed fell.
From 2002 to 2003 authorities arrested 26 rhino
poachers (Martin 2004). From July to December 2004
they caught 16 rhino poachers (Kunwar, pers. comm.
December 2005). From January to November 2005
authoritiesarrested 46 rhino poachers, middlemen and
traders. In addition, during 2005, 11 tiger and leop-
ard poachers and skin traders, 16 timber smugglers,
and 106 others dealing in illegal firewood and other
products were arrested (M anandhar and Subba 2004;
Thapaliya2005). With the help of informersthe Army
arrested two traders and confiscated four rhino horns
in Chitwan Valley, bringing the traders and the horns
to the Kathmandu District Forest Office (Kamal
Shrestha, District Forest Officer Kathmandu, pers.
comm. December 2005).

The Army changed its strategy to allow the men
stationed in the parks to go on patrol to more of the
surrounding areas rather than keeping so many men
on post. Thismade it more difficult for the poachers
to evade the soldiers (Lt Col. Ajit Thapa, Battalion
Commander, Chitwan Park, pers. comm. January
2006).
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This poaching gang was arrested in December 2005 while attempting to enter Royal Chitwan National Park
to hunt rhinos.

WHY WAS THERE A RISE IN POACHING IN 2005
COMPARED WITH THE YEAR BEFORE?

The new anti-poaching effortsworked especially well
inlate 2003 and 2004. However, according to Bhatta,
there was a gradual breakdown in communications
from mid-2004 onwards. There was a drop in the
morale of park staff when five staff from the adjacent
Parsa Wildlife Reserve were killed in a mine blast
laid by Maoists. One of only four vehicles used for
patrolling Chitwan was destroyed in this attack, re-
ducing staff mobility (Bhatta, pers. comm. January
2006). Another park vehicle in Royal Suklaphanta
Wildlife Reserve (in western Nepal) with 3 park staff
and 10 illegal timber traders was also blown up in a
Maoist mine blast (Tirtha Maskey, director genera
until January 2006 of DNPWC, pers. comm. August
2006). Narayan Poudel, the deputy director general
of DNPWC based in Kathmandu, further believed that
the poachersfound gapsin Chitwan Park’ santi-poach-
ing strategy and that the staff had become somewhat
inactive and complacent (pers. comm. January 2006).

Kunwar agreed with thisremark, adding that park staff
became overconfident in early 2005 because they had
been so successful in reducing rhino poachingin 2004
(pers. comm. January 2006).

CHITWAN’S BUFFER ZONE AND IT ROLE IN RHINO
CONSERVATION—A DOUBLE-EDGED SWORD

Many of the 250,000 people living in the 750 km?
Chitwan Park’s buffer zone are still extremely poor
and have started to complain vociferously that rhinos
cause destruction and that they are not receiving
enough compensation or adequate benefits. Someare
so disillusioned they are even assisting rhino poach-
ers.

The buffer zone concept was promulgated for
Nepal’s protected areasin 1993 by an amendment to
the National Parks and Wildlife Conservation Act of
1973 to help makethelocal community rely on buffer
zone products rather than park resources and to win
their support for conservation. The buffer zoneswere
to be mostly funded by 30-50% of the revenueraised
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by each park. For Chitwan Park, the buffer zone was
created in 1996, and following discussions with the
Buffer Zone Management Committee, 50% of the
park’s revenue was to go to the local communities
(Upadhyay c. 2002; Manandhar and Subba 2004).
From 1999 to 2004 the park provided to the Buffer
Zone Management Committee approximately USD
2,200,000, but it has spent only about half, holding
on to the rest for projects not yet started (Adhikari et
al. 2005). The buffer zone hasal so received rel atively
large sums of money from the United Nations (under
the Participating Conservation Programme of the
United Nations Devel opment Programme), the King
MahendraTrust for Nature Conservation, WWF-Ne-
pal and other NGOs.

Themoney isearmarked to help communitiesliv-
ing in the buffer zone develop projects to improve
their livelihoods, but unfortunately not enough is ac-
tually provided, leading to somedisillusioned locals.
Localsare aso asked not to permit rhino poachersto
pass through to the park nor assist them. It isin the
local peopl€'sinterest to keep poachersout of the park,
especially rhino poachers: if the park’slarge animals
are killed, fewer tourists will come—a disaster for
local people, who get half the park’srevenue, almost
all based on tourism. Unfortunately, many local peo-
ple do not understand thislink, partly asthey are not
getting enough of the funds (Maskey, pers. comm.
August 2006). Park staff and local leaders have all
agreed that this is a problem. For example, Ganga
Thapa, Executive Officer, King Mahendra Trust for
Nature Conservation, said that not enough emphasis
goes into educating local people about the benefits
they can accrue by protecting the park. Chandra
Gurung, Country Representative of WWF Nepal Pro-
gram, concurs, ‘We have a good policy of buffer
zones, but we have had difficultiesin convincing the
buffer zone communities how important conserva-
tionistothem’ (pers. comm. January 2006). Kunwar
laments that the buffer zone people are indifferent
about helping him in his anti-poaching strategy and
rarely give him information on potential poachers
(pers. comm. January 2006). Ashok Bhandari, the
ranger for the eastern part of Chitwan Park, admits
that his staff have been unable to convince many lo-
cal people that they benefit by protecting the
biodiversity of the park.

There are several further explanations why peo-
ple are not interested in conservation: 1) The Buffer
Zone Management Committee receives half the an-

nual park revenue whether or not the people protect
the park from poachers, so local people have little
incentive to stop poachers. 2) The amount of money
given to the buffer zone has declined as Chitwan
Park’srevenue hasfallen. Revenue decreased by 63%
from 2000/01 to 2004/05 in US dollars equivalent
excluding any inflation factor (seetable 2). Thiswas
mostly due to the collapse in tourism from 117,512
visitors in 1999/2000 (the highest recorded) to only
42,654 in 2004/05, a 64% reduction (statistics from
Royal Chitwan National Park, unpublished). Therea-
son for this is the Maoist insurgency, not a lack of
biodiversity nor because of rhino and tiger poaching.
It isin the interest of the local people to protect the
wildlife and to keep the habitat intact so that tourists
will return when the country becomes stable. But
waiting in anticipation of a future benefit is difficult
for poor and hungry people. Researchers Mark
Murphy, Krishna Oli and Steve Gorzula have writ-
ten, ‘ The primary problem with the buffer zone sys-
tem in Nepal is that it has not lived up to ...
expectations. The benefits have been limited, and
therefore the expected behaviour change whichwould
reduce pressure and enhance the conservation of bio-
logical diversity has not happened as envisioned’
(Murphy et a. 2005).

Table 2. Revenue earned by Royal Chitwan National
Park, 2000/01 to 2004/05

Year Nepalese rupees US dollars
2000/01 74,302,801 1,041,385
2001/02 38,887,119 517,116
2002/03 30,831,199 398,885
2003/04 40,060,770 528,158
2004/05 28,137,909 385,187

Sources: Manandhar and Subba 2004; Department of
National Parks and Wildlife Conservation Headquarters,
Kathmandu, unpublished

Thereisalso aproblem asto how the Buffer Zone
Management Committee and the user committees
decidewho receivesthe money from the park. Mainly
two sorts of people live in the buffer zone: so-called
non-farmers who are mostly landless and
marginalized peoples, and farmerswho are not so poor
and have someland. There are a so some professional
workers, such as teachers and nurses, but they are a
small minority. Thefirst group consists of Chepangs,
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Boteand Majhi peoples. According to 444 interviews
carried out in late 2003 and early 2004 by Adhikari et
al. (2005), these people belong to the lower castes of
Hindu society, 86% to the Baisyacaste. InAdhikari’'s
survey, not one landless family belonged to the up-
per castes, the Brahmins and Chhetris. On average,
the unemployed non-farmers had only 1.7 years of
formal education compared with 4.4 years for the
farmers. The marginalized people formerly lived
along the rivers and in the forests, and were hunter-
gatherers. When the park was created in 1973 they
were only allowed to fish using traditional cast nets
and to collect thatch grass only once a year in the
park. Now they are very poor, and they have few al-
ternative sources of income, so they are tempted to
poachinthe park’sforests. Astheir resentment builds,
these people are becoming more sympathetic to the
goals of the Maoists (Adhikari et al. 2005; Chitwan
Park staff, pers. comm. January 2006).

Several people said the Buffer Zone Management
Committee and the many user committees are run by
the higher castes. They ensure that they receive a

higher proportion of the resourcesthan the poorest of
the poor, who do not receive afair sum. Consequently,
many of the very poor remain without jobs and edu-
cation.

Poudel also believesthat the poorest peopleinthe
buffer zone do not receive afair share of the park’s
money, and more poverty aleviation projects are
needed. The Adhikari report of 2005 concluded ‘the
community development programmes do not reach
the poor and marginalized communities at individual
household levels. ... Local people, particularly poor
and indigenous communities, do not have access to
decision-making for benefit sharing.’

Adhikari’s survey showed that the farmers can be
divided into three economic groups: poor, moderate,
higher income. The poor farmersare mostly from the
lower castes (53% from the Baisya group), while the
higher income families are from the higher castes.
His survey also showed that the damage to crops by
rhinos amounted to 3320 rupees (USD 42) per fam-
ily each year for both the moderate and the higher
income families. They have to put up with the loss

The best way to observe rhinos in Nepal is from the back of an elephant, which can approach them closely.
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and spend money erecting barriersasadeterrent. The
government does not have a formal scheme to pay
compensation for damage to crops or buildings. The
government paysautomatically only for human deaths
caused by wild animals, and that is just 25,000 ru-
pees (USD 352) per fatality. From 2001 to 2005 rhi-
nos killed 16 people in Chitwan Valley, 5 in 2005
alone. Damageto cropsand houses and frequent casu-
alties have antagonized the farmers, some of whom
get annoyed and turn to assisting rhino poachers.

All these issues need to be resolved to improve
the attitudes of the peoplein the buffer zone. In addi-
tion, some of the money from park revenue that is
allocated to the buffer zone should be spent on em-
ploying local people full-time to patrol it especially
along the park boundary. This hasbeen done success-
fully by communities living around West Bengal’s
Gorumara National Park where rhinos are flourish-
ing (Martin 2006) and in some of the buffer zone ar-
easin Nepal’sBardiaNational Park. The Buffer Zone
Management Committee should set up in coopera-
tion with park management an intelligence network
of paid informers and should offer reward money.

Royal Bardia National Park

RHINO POACHING AND TRADE IN HORN FROM 2003 1O
2005

Maoistsliving inside the park have prevented arhino
census since 2000. Between 1986 and 2003 park staff,
with the assistance of WWF-Nepal and the King
MahendraTrust for Nature Conservation, translocated
83 rhinos from Chitwan to Bardia; but most people
believe, despite breeding, that the number in the park
is now much less than this.

Thetwo main locations for rhinosin the park are
the Karnali Flood Plain in the west and the Babai
Valley in the south-east. The floodplain population
estimate is 30 to 33 plus 7 that have moved outside
the park. The number of rhinosinthe Babai Valey is
unknown asthe Maoist presence detersthe Army, park
staff and tourists from going there. Puran Shrestra,
the chief park warden, hopes there may be as many
as 37 to 47 (pers. comm. January 2006). Others, in-
cluding Poudel, believe the number is much lower.
WWF-Nepal staff counted 15 rhinosin 2004 but they
could not finish their survey because Maoists stopped
them and took their equipment (Anil Manandhar,
WWF Nepal Program, pers. comm. January 2006).

The year 2003 was the worst for rhino poaching
in Bardia Park. Poachers killed at least nine rhinos,
al intheBabai Valley. Six of these are known to have
been shot. The poachers took all the horns and re-
moved hooves from four of them. One carcass had
some of the skin missing and from another the head
had been taken.

In 2004 poachers are known to have killed two
rhinos by poisoning in the Babai Valley. One had its
horn and hooves removed but the other did not. In-
formation from the Babal Valley is sparse but so far
asis known no rhinos were poached in 2005 (seeta
ble 3) (DNPWC unpublished).

Table 3. Known rhino poaching and total mortality
from all causes in and around Royal Bardia National
Park, 2001-2005

Year Number known Total deaths
poached from all causes

2001 0 0

2002 3 5

2003 9 10

2004 2 3

2005 (to mid-Dec) 0 —

Source: Department of National Parks and Wildlife
Conservation Headquarters, Kathmandu, unpublished

The poachers come from beyond the park buffer
zone. Most are from the Taratal area near the Indian
border or from the Surkhet area north of the park.
Taratel poachers are familiar with the Babai Valley
as their families lived there before the government
moved them out in the early 1980s (DNPWC 2001).
They use mostly homemade rifles and bullets to kill
the rhinos. A gang of three or four rhino poachersin
2003 received between 40,000 and 50,000 rupees
(USD 513-642) for a rhino horn from traders who
livejust outside the buffer zone, according to Ramesh
Thapa (pers. comm. December 2005), a ranger who
has worked in Bardia Park since 1990 and who has
interogated many poachers. The traders sell it for
100,000 to 200,000 rupees (USD 1284-2567) to other
traders in Nepalgunj and Pokhara who come from
the hilly areas of the country, especially from the
HumlaDistrict near Tibet. They also buy other wild-
life products, such as tiger bones and skins, and ar-
range for the wildlife products to get to Kathmandu
for export to Tibet.
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A poacher sees money, the government sees revenue, and the tourist sees an endangered animal.

REASONS FOR PRESUMED DECLINE IN RHINO POACHING
IN BARDIA PARrRk, 2004 anp 2005

The main reason for the improved protection of
Bardia's rhinos was that the Army reoccupied a sev-
enth post in 2004, providing more security in the park
(Lt Col. Ashok Sigdel, Battalion Commander, Bardia
Park, pers. comm. December 2005). Patrolling also
expanded in the buffer zone, an areaof 328 km?where
about 130,000 people live. In 2004 the Buffer Zone
User Groups set up some anti-poaching teams organ-
ized by the Terai Arc Landscape Program of WWF-
Nepal. Each consists of three or four people from the
buffer zone and concentrates on patrolling the park
and buffer zone boundaries, often with District For-
est Office staff (Bidya Shrestra, Business Develop-
ment Officer, Terai Arc Landscape Program of
WWF-Nepal, Thakurdwara, Bardia Park; Sigdel and
P. Shrestra, pers. comm. December 2005). In addi-
tion, about 30 members of the Nature Guide Asso-
ciation of Nepa patrol the park boundaries, especialy
along therivers (Thapaand Naresh Subedi, the King
MahendraTrust for Nature Conservation BardiaCon-
servation Programme, pers. comm. December 2005).

In 2004 the Buffer Zone User Groups set up com-
mittees to gather information on poaching and trad-
ing wildlife products, and by the end of 2005 there
were 15 such committees consisting of students,
teachers, social workers and others. They collect im-
portant informationto giveto the park staff and Army.
This has helped scare away potential rhino poachers
(Thapaand P. Shrestra, pers. comm. December 2005).

Bardia Park has its own information system for
which three informers receive a monthly stipend of
2000 rupees (USD 28) from the Terai Arc Landscape
Program of WWF-Nepal. The park also has reward
money supplied by the government; in 2004, 50,000
rupees (USD 678) were paid to 15 people who sup-
plied information on rhino poachers. Information
gathering in Bardia became more efficient in 2004
and 2005. As aresult, in 2004/05 park staff werein-
volved in the arrest of, among others, 38 animal
poachers, 61 illegal grass cutters, 104 firewood col-
lectors, 78 woodcutters, and 46 peopleillegaly col-
lecting plants (Bardia Park, unpublished statistics).

In October 2005, rhino poachers were discour-
aged even further from entering Bardia when the
Army increased its strength from around 500 to 870
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men, from 4 to 6 companies. By December 2005 they
had reoccupied 2 more of the original 14 posts,
Bhurigaun and Ramuwapur, both on the edge of the
Babai Valley, making a total of 9 Army posts scat-
tered through the park (Sigdel, pers. comm. Decem-
ber 2005).

Dropr IN BARDIA PARK REVENUE

In 2000/01, revenue earned by Bardia Park declined
with the fall in tourism. As in Chitwan, the buffer
zone receives half this revenue so the fall in tourism
has had an adverse effect on communities living
around the park. From 2000/01 to 2003/04 park rev-
enue declined by 64.5% in US dollars (see table 4).
From 2000/01 to 2004/05 the number of tourists
dropped from 9940 (6715 foreigners, who pay the
highest fees) to 1173 (661 foreigners), over a 90%
decline in foreigners (Bardia Park, unpublished sta-
tistics). In December 2005 we surveyed 20 tourist
lodges and tented camps around Bardia, of which 8
were closed due to the shortage of tourists. For the
210 beds available on one day there were only 18
guests. In 2000 these camps and lodges employed 300
staff, but had only 75 at the end of 2005. The Maoist
rebellion is responsible for the decline in tourism.
Most people drive to Bardia, but there are so many
roadblocks that it takes at least 2 days to get from
Kathmandu to the park, a distance of 600 km. This
journey takes even longer when the Maoists declare
astrike, preventing the movement of cars, buses and
trucks on the highway. Negative reports in the me-
dia, and travel agents (who advise the few tourists
who are planning visits to Nepal to go to Chitwan
instead of Bardia) have practically ruined tourismin
this park.

Because rhinos do not cause much damage out-
side the park there is very little animosity towards
them. In 2004/05, for example, only one house was
reported damaged by arhino, and park staff paid 1000

Table 4. Revenue earned by Royal Bardia National
Park, 2000/01 to 2003/04

Year Nepalese rupees US dollars
2000/01 9,821,784 137,656
2001/02 4,376,583 58,199
2002/03 2,777,655 35,933
2003/04 3,710,146 48,914

Source: Manandhar and Subba 2004

rupees (USD 14) for this damage. Only three people
were reported injured by rhinos and they received in
total 13,500 rupees (USD 185); there were no deaths
(unpublished statistics, Bardia Park). As such inci-
dentshave been few and people are compensated, they
are less likely to collude with rhino poachers. This
has allowed the rhinos we know of, especialy in the
Karnali Flood Plain near the park boundary, to re-
main relatively safe.

Chitwan and Bardia Park budgets and
workforce

All parksin Nepal get aregular subvention for their
development and management. The parks also earn
revenue, nearly al from tourism, half going to the
government and half to the buffer zone committees.
Thetotal budget allocationsand Army fundsgivento
Chitwan and Bardia Parks are high compared with
most other protected areas with rhinosin Asia. It is
not possible to obtain a precise figure for each park
because the Army budgets are classified. We can,
however, estimate them. We can cal cul ate an average
cost of each park employee by dividing the budget of
the park (including the main NGO contributions to
the buffer zone and intelligence fund) by the number
of park employees. We multiply this figure by the
number of park employees and Army personnel sta-
tioned in the park to estimate the complete budget
for the park.

In 2004/05 the complete budget for Chitwan Park
(park plus Army), including some money for the
buffer zone, was approximately 120,000,000 rupees
(USD 1,650,000). If this amount is divided by the
932-km? size of the park, theresultisUSD 1760/km?,
If we consider only the government money and ex-
clude the NGO contribution, the figure is not much
less—USD 160/km?2. The 2004/05 complete budget
(park plus Army) for the 968-km? Bardia Park, in-
cluding funds from Care International (SAGUN
money) and intelligence money, was 117,000,000
rupees (USD 1,600,000). Asbefore, thisisUSD 1660/
km?, reduced by USD 120/km? if NGO funds are ig-
nored.

Besidesthe high budgetsfor thesetwo parks, there
aremany employees: over one man per km?. Chitwan
Park has about 1105 full-time staff, including Army
personnel, and there are 997 people in Bardia, also
including the Army. Almost al are involved in pa-
trolling at sometime. Thisisone of the highest ratios
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in the world of people per square kilometre for gov-
ernment-managed large wildlife areas.

Recommendations

The budgets and the number of people working in
Chitwan and Bardia Parks are sufficient to reduce
rhino poaching if certain changes are made.

e TheArmy must spread out and reoccupy more of
their old posts.

e TheArmy and the parks must improve all aspects
of their anti-poaching patrols. Recent studies in
Chitwan Park have concluded that anti-poaching
strategiesare crucial for the protection of therhino
(Poudyal et al. 2005; Poudyal and Knowler 2005;
Knowler and Poudyal 2005). Simulation models
by Knowler and Poudyal (2005) “indicatethat ...
a conventional conservation strategy, emphasiz-
ing therole of anti-poaching units (APUS), islikely
to increase the rhino population to a greater ex-
tent than the other strategies ...”.

e NGOs, the parks and Army must provide more
money and workforcefor theintelligence-gather-
ing networks.

» Strategies against poachers must be continually
updated so that the poachers do not get familiar
with the tactics employed. Army officers in the
parks said that being one step ahead of the poach-
ers and being able to surprise them, and intelli-
gence networks, are the main aids to defeating
poachers.

* The Buffer Zone Management Committees need
to spend more money on conservation issues.

* The Buffer Zone Management Committees need
to spend more money on teaching local people
the advantages to them of conserving rhinos be-
cause they receive half the parks' revenues.

* The Buffer Zone Management Committees must
allocate more of their fundsto the poorest people.

» Since crop damage causes the most antagonism,
the Buffer Zone Management Committees should
consider paying compensation for crop loss
around Chitwan.

Strong anti-poaching strategies within Chitwan
and BardiaParks, based on patrolling and intelligence
networks, combined with support from the commu-
nities living around the parks, will ensure successful
rhino conservation in Nepal.
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Abstract

The number of rhinosin West Bengal, India, has been increasing greatly since 1994. Gorumara National Park
has seen numbers rise from 15 in 1994 to 28 in 2005, and Jaldapara Wildlife Sanctuary from 35 to just over
100, according to official statistics. Today, Jaldapara has the third largest rhino population in Asia. No rhino
poaching has been reported in either protected area since 1996.

This paper examineswhy the Forest Department of West Bengal has been so successful in rhino conserva-
tion. The main reason isthat the central and state governments have allocated considerable sums of money to
the budgets of these two rhino areas. This has allowed the employment of many peoplewho patrol intensively
and has madeit possible for the Forest Department to donate generously to projectsfor the poor people living
around Jaldapara and Gorumara. There is thus a close relationship between the department and the local
people who act together to deter poaching of rhinos.

Résumé

Le nombre de rhinos du Bengale occidental, Inde, a beaucoup augmenté depuis 1994. Le Parc National de
Gorumaraavu sa population passer de 15 en 1994 a 28 en 2005, et |e Sanctuaire de la Faune de Jal dapara est
passé de 35 & plus de 100 d’ aprés les statistiques officielles. On ne signale aucun braconnage dans ces deux
aires protégées depuis 1996.

Cet article étudie pourquoi le Forest Department of West Bengal réussit si bien dans la conservation des
rhinos. Laraison principale est quelesgouvernements central et del’ Etat ont alloué des sommes considérables
au budget de ces deux zones arhinos. Ceci a permis d’employer de nombreuses personnes qui patrouillent
intensement, et le Département des Foréts a pu donner généreusement ades proj ets pour |es personnes pauvres
qui vivent autour de Jaldapara et de Gorumara. Il y donc une relation étroite entre le département et les

personnes pauvres qui agissent ensemble pour décourager |e braconnage des rhinos.

Introduction

The rhinos in the state of West Bengal, India, are the
least known of the main rhino populations of Asia.
Conservationistsfind this surprising, because from the
late 1980s rhinos in Gorumara National Park and
Jaldapara Wildlife Sanctuary (both in Jalpaiguri Dis-
trict) haveincreased notably with little poaching. There
arenow morerhinosin Jaldaparathan in any other pro-
tected area in Asia except in Kaziranga and Royal
Chitwan National Parks. Jaldaparaholdsthethirdlarg-
est populationin al of Asia— around 90-100 animals.

In 1978, according to the West Bengal Forest
Department, about 19 rhinos remained in Jaldapara,
compared with 75 in the late 1960s, mainly due to
severe poaching for their horns. These 19 animals
reportedly increased to 96 in 2004, according to an

official census—one of the fastest increases for any
rhino population worldwide. A similar situation pre-
vails in the much smaller Gorumara National Park,
where during the same period (1978-2004) itsrhino
population expanded from 8 to 25.

This paper examines the reasons why the West
Bengal Forest Department has been so successful in
increasing itsrhino numbersand in almost completely
eliminating poaching.

Only two placesin West Bengal till have rhinos—
Gorumara covering 80 km? and Jaldapara, 216.5 km?.
They arelocated inthe north, near the border with Bhu-
tan. | visited both protected areas in December 2005
and interviewed personnel, mainly from the West Ben-
gd Forest Department located throughout the state. |
also met conservationistsin New Delhi, but most were
not so familiar with West Bengal’s rhinos.
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Results
Gorumara National Park

RHINO NUMBERS AND POACHING INCIDENTS

In 1895 Gorumarawas made aforest reserve. In 1949
the reserve, then covering only 8.5 km?, became a
wildlife sanctuary. In 1994, the sanctuary was ex-
panded to 79.99 km? and turned into a national park
(Singhal and Gupta 1998).

Oneof the earliest estimates of rhino numberswas
in the mid-1930s, when there were around 4-5, ris-
ing to about 12 by 1940. In the mid-1950s, the popu-
lation probably reached an al time low for the 20th
century, at just 3 animals. From then until 1993 the
number rose to about 15 with at least 9 others known
to have been poached (Martin 1996a). Details of the
poachers, middlemen and markets for horn for
Gorumaraand Jaldapara srhinosfor the 1960sto 1997
arewell recorded (Bist 1994; Martin 1996a,b, 1999).

From 1994 to 2005 the rhino population in
Gorumara grew from 15 to about 25 (see table 1).
Only one animal was brought into Gorumara over

this period, amalein 1995 from Assam (Raha 1996),
which remained in the park until 2004 and was then
taken to the Calcutta Zoo. Various censuses showed
there were 19 rhinos in 1998, 22 in 2002, and 25 in
2004.

Table 1. Official estimates of West Bengal's rhino
population, 1994-2005

Year  Rhinos in Gorumara Rhinos in Jaldapara
National Park Wildlife Sanctuary
(no.) (no.)
1994 15 35
1995 16 35
1996 18 42
1997 ? 44
1998 19 (census) 55 (census)
1999 19 55
2002 22 (census) 85 (census)
2004 25 (census) 96 (census)
2005 28 105

Sources: Thapliyal ¢. 2003; Singhal and Gupta 1998; West
Bengal Government 2004; unpublished statistics from the
West Bengal Forest Department
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An amusing rhino statue stands at the entrance to Gorumara National Park.
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The last rhino known to have been poached was
inJune 1992. Thisrhino had strayed out of Gorumara
into the nearby Apalchand forestsand waskilled. The
local Mech people took some of the skin, nails and
intestines for medicine but left the meat. The Forest
Department later recovered the various body parts
(MK Nandi, Conservator of Forests, West Bengal,
pers. comm. 1993; Bist 1994).

GORUMARA BUDGETS

What factors led to this great success in rhino popu-
lation growth in Gorumara? First, the staff are hon-
est, competent, motivated and hard working. Second
and of notable importance, the state and central gov-
ernments allocate a high budget to the park (whichis
part of the Jalpaiguri Forest Division). The budget
for Gorumarais combined with that for Neora Valley
National Park and expensesfor forest staff elsewhere
in the division. Thus, while the central government
figures are available solely for Gorumara, the state
government ones can be estimated based upon the
number of employeesin Gorumara (47%) versusthe
total number in the division.

Three main categories make up Gorumara's
budget: the state plan is largely for capital expendi-
tures; the non plan, also money from the state, is
mostly for recurrent expenses such as salaries, medi-
cal costs, electricity and vehicle maintenance; and the
central sponsored scheme (CSS), which is money
from the central government, is for increasing the
grass habitat as preferred by rhinos, constructing
wallows, and making other such improvements. Funds
in this third category have increased massively (see
table 2), with aseven-foldincreasein USdollarsfrom
2000/01 to 2004/05.

In 2005 the Jalpaiguri Forest Division had 134
permanent employees, 63 in Gorumara. Thus if we

Table 2. Budget for central sponsored scheme for
Gorumara National Park, 2000/01 to 2004/05

Financial year Rupees US dollar equivalent
2000/01 1,000,000 21,739
2001/02 1,500,000 31,120
2002/03 8,016,100 167,002
2003/04 5,631,700 125,149
2004/05 6,507,500 148,913

Source: West Bengal Forest Department, Jalpaiguri,
unpublished

use 47% of the budget for the state plan and the non
plan for Gorumara and 100% for CSS, we obtain a
figure of USD 344,387 for the average annual budget
for Gorumara for the three-year period of 2002/03,
2003/04 and 2004/05 (seetable 3). This approximate
figure is no doubt an underestimate as there are at
least 30 casual workers stationed in Gorumara who
are not included.

Table 3. Estimated annual budget for Gorumara
National Park, 2002/03 to 2004/05

Financial year Rupees US dollar equivalent
2002/03 17,574,046 366,126
2003/04 14,649,548 325,546
2004/05 14,923,076 341,489

Source: Calculated from statistics supplied by the West
Bengal Forest Department, Jalpaiguri, unpublished

In 2003/04 and 2004/05, two more funding
sources were initiated to aid local people and the
habitat in North Bengal (referring to the northern part
of the state of West Bengal). The first, The North
Bengal Project, is afund from the state government
to uplift the social and economic conditions of the
poor and minority people of North Bengal. The start-
ing budget for Jal paiguri Forest Division was 490,000
rupees (USD 10,900) and thefollowing financial year
it was increased four-fold to 1,949,602 rupees (USD
44,600) with some of this money going to the people
around Gorumara. The second source of funds, called
the Rehabilitation of Degraded Forests, is from the
National Agriculture and Rural Development Bank
based in Bombay. The initial funding was 1,317,512
rupees (USD 30,149). Thisishelpingto aleviate pres-
sure on the forests within the park by, anong other
activities, planting treesin theforest areas around the
park.

The recent budgets for Gorumara translate into
one of the highest per square kilometre for any gov-
ernment-protected area for large animals in the
world—USD 4305/km? per year on average (2002/
03 to 2004/05) for the 80-km? park. Known recent
budgets for other protected areas are few, but as a
comparison Kibale National Park (766 km2) in
Uganda (which has an elephant population) spent
USD 179/km? in 2000 (Struhsaker et a. 2005). In
Nepal’s Roya Chitwan National Park, the budget in
1997/98 for the 932 km? was about USD 1000/km?
(excluding non-government organization (NGO) as-
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Tourists to Gorumara National Park can spend the night there only when the small, 2-suite Forest Guest
House is not being used by government officials.

sistance), and for Royal Bardia National Park’s 968
km? it was about USD 700/km? (also excluding NGO
assistance), based on Martin (1998).

Thus, the budget for Gorumaragrew considerably
from the 1990s allowing a higher concentration of
manpower, which in turn has prevented any rhino
poaching recently. In 2005, there were 63 permanent
staff plus 30-35 casual labourers. This works out at
over one person per square kilometre. For compari-
son, in Garamba National Park in the Democratic
Republic of Congo, where there is the last known
population of northern white rhinos, there are about
250 park staff for 4900 km? or one person per 20 km?
(Kes Hillman Smith, rhino conservationist formerly
in GarambaNational Park, pers. comm. March 2006).

IMPROVEMENTS IN CONSERVATION POLICY FOR
GORUMARA

The large budget for Gorumara has allowed staff to
improve their management strategy in several ways.
Patrolling in the park is now better, community help has

increased, and compensation to the villagersfor wild-
life damage is better managed. Staff are now working
withvillagersin gathering intelligence and are collabo-
rating with them in patrolling outside the park.
Inside Gorumara, the Forest Department has im-
proved its patrolling camps and modernized the ra-
dio network. Patrolling, although still quitetraditional,
iseffective. In the grasslands, where most of therhinos
congregate, domesticated elephants are used; in the
forest area, where staff can hide themselves, foot pa
trollingismore common. Thelarge number of staff has
permitted intensive patrolling during both day and
night. Thisisone main reason why there has been no
rhino poaching in the park for years. However, ille-
gal huntersstill pursue other mammals. For instance,
in May 2005 four tribal poachers (members of tribal
communities) were arrested on the park boundary for
killing a wild boar with a bow and arrow (Bimal
Debnath, range officer, GorumaraNational Park, pers.
comm. 2005). In December 2005 several peoplewith
fresh deer meat were arrested outside the park (D
Bera, range officer, Gorumara South, pers. comm.
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2005). In 2005, staff shot dead an illegal tree cutter
who was part of agang inthe park. lllegal treefelling
and firewood collecting are common problems. Some
tribal women are paid 100 rupees (USD 2.22) aday to
illegally collect twigs and branches. Sometimes a
group of up to 100 such women enter the park ille-
gally to collect forest products. Patrol work is thus
important to prevent poaching inside the park.

Another factor that has hugely assisted rhino con-
servation isthat park officials have alarge budget to
spend on items that people living around the park
need. Thousands of very poor people live scattered
around Gorumara—farmers, scheduled castes
“untouchables’ and tribals. Thefarmersare very tradi-
tional and do not have irrigated fields, relying instead
on rainfall for growing rice; some have low-grade
cattle. Most of thesemarginal farmersalong with land-
less labourers are based in small villages fringing the
park (Singhal and Gupta 1998). Most have organized
themselves into eco-development committees. In
2005 therewere 11 such committeeswith 1601 mem-
bersrepresenting about 6500 individuals. These com-
mittees advisethe Forest Department on specific local
needs. In turn, the Forest Department provides
projects and assists people, particularly the poorest,
with basic amenities irrespective of their class, reli-
gionor caste. Aid includeswater pumps, paths, roads,
electricity, and books for students. The Forest
Department also helps set up fish ponds, piggeries,
chicken hatcheries and wilderness camps for Indian
tourists. They teach women how to make handicrafts,
they employ and train guides to teach school chil-
dren how to entertain tourists with cultural dances
and songs, and they employ local people to repair
roads and clear fire lines within the park for a mini-
mum daily wage (in 2005, 67.34 rupees or USD 1.50),
which is dlightly higher than what they would earn
from local government authorities as labourers
(Koushik Sarkar, Assistant Divisional Forest Officer
(Wildlife), Jalpaiguri, pers. comm. 2005). At local
reguest, the Forest Department has also put up elec-
tric fencesto prevent rhinos and el ephants from wan-
dering out of the park, thus protecting peopleand their
crops. The Forest Department started this assistance
inthemid-1990s, and early in the present decadelarge
amounts of money were allocated for this purpose.
Thedepartment iscareful to spread the benefitsfairly
through the eco-development committees for their
communities and avoids giving any one family more
than one form of assistance in ayear.

The department compensates these 6500 individu-
as and also others outside the park boundary and
beyond for conflict withwildlife: crop damage, dam-
ageto property, livestock death, and most importantly,
death and injury to people. Any crop damage (such
as by elephants, wild boars and peacocks) is com-
pensated by up to 2500 rupees (USD 56) a hectare.
Owners of huts destroyed by elephants, for example,
aregiven amaximum of 1500 rupees (USD 33), while
the Forest Department also pays up to 450 rupees
(USD 10) for acow, goat or pig killed by awild ani-
mal. Families outside the park who have lost amem-
ber to awild animal receive 30,000 rupees (USD 667)
and those wounded receive medical care paid for by
the department (Debnath and Sarkar, pers. comm.
2005). In 2004, the worst case of death around
Gorumaraoccurred when five villagers brought back
to their house a harvested crop, and an elephant fol-
lowed them and killed them all inside the house to
eat the crop (Bera, pers. comm. 2005).

All these funding schemesto hel p the poor around
Gorumara have resulted in strong cooperation
between the villagers and the Forest Department,
which has further reduced illegal activities. Their re-
lationship is so good that since 1999, villagers have
been organi zing unitsthemselvesto patrol areasalong
the park boundary voluntarily. They aso patrol jointly
with the Forest Department staff: the village volun-
teers just outside the boundary and park staff just on
theinside. Many local people guard against poachers.

Formal andinformal intelligence-gathering activi-
ties have recently been very effective—another reason
for theabsence of rhino poaching in Gorumara. In 2000
or 2001 the Forest Department set up a control cell
againstillegal tradetoinvestigateillegal activitiesand
to make arrests. Two operations were carried out in
the first five months. Two people were arrested in
Siliguri who were said to have possessed tiger skins,
and one person who had obtained an elephant tusk
was arrested at Birpara (north-west of Jaldapara). A
month later the cell collapsed due to overall poor
management (Debnath, pers. comm. 2005). In 2005
an informal intelligence-gathering network was
started instead, mostly based on information supplied
by people living on the park boundary who sympa-
thized with the park officials. It works very well. Not
much money isallocated to this (Debnath, pers. comm.
2005) asthe Forest Department believesit isnot nec-
essary because local people around the park appreci-
ate the department’ s activitiesfor the community and
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will thus report potential rhino poachers entering
Gorumara (Sarkar, pers. comm. 2005). If traders or
poacherstry to organizetheir activitiesin these fringe
villages, local people will likely report them to park
authorities of their own accord without money chang-
ing hands for information, as usually occurs else-
where. As one range officer said, ‘We now have
thousands of pairs of eyes preventing poachers in-
stead of the 63 pairsbelonging to our staff,” (Debnath,
pers. comm. 2005).

Jaldapara Wildlife Sanctuary
RHINO NUMBERS AND POACHING INCIDENTS

In 1932 the Bengal Rhinoceros Preservation Act was
promulgated specifically to help the greater one-horned
rhino. Nine years later, Jal dapara encompassing 99.51
km?, was set aside as agame sanctuary to conserverhi-
nos. In 1976 it was expanded to 115.53 km? and the
name changed to Jal daparaWildlife Sanctuary. In 1990
the sanctuary was almost doubled to its present size of
216.5 km?, making it more than 2.5 times larger than
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Gorumara Nationa Park (Pandit 1997). Gorumara is
located in Jalpaiguri Forest Division; Jaldaparais in
neighbouring Cooch Behar Division.

Inthe early 1930s there were an estimated 45 rhi-
nos in Jaldapara and numbers increased to a maxi-
mum of 75inthemiddleand late 1960s. Dueto severe
poaching, which killed at |east 28 animals from 1968
to 1972 and another 18 from 1972/73 to 1985, their
numbersdeclined to alow of about 20 (Martin 1996a).
In 1988 the official estimate was 24 and a year later
27. It must be noted that although the official figure
given for 1986 is 14, officias believe it should have
been 24 to fit with the other statistics, and must have
been a typographical error (S.C. Dey, the then Con-
servator of Wildlifefor West Bengal, and PT. Bhutia,
Conservator of Forests Wildlife Circle (North),
Jalpaiguri, pers. comm. 2005). Alternatively thislow
figure could be due to a miscount that year (MC
Biswas, District Forest Officer, Cooch Behar Divi-
sion, pers. comm. 2005).

Therhino population of Jaldaparaincreased from
around 30 in 1990 to a census figure of 55 in 1998.
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Paintings on the outside of the Hollong Forest Lodge publicize wildlife conservation. Built in 1972-1973,

the lodge has seven bedrooms.
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By 2002 the census estimate was 85 rhinosand in the
2004 census, 96. Thereisadiscrepancy in these fig-
uresaswell asthey jump too high from 1988 to 2002
(and only one rhino was brought into the sanctuary
in 1995). Either the first set of figures (from 1986 to
1998) is too low from undercounting or the second
set (from 2002 onwards) is too high. S.C. Dey be-
lieves the latter is probably the case but that today
they number at least in the high 80s. The staff at
Jaldapara believe their latest census figures are cor-
rect and the earlier ones are underestimates.

In 1996 the last known Jaldapara rhino was
poached after it wandered out of the sanctuary. A gang
of three or four people followed the rhino and shot it
with a country-made muzzle loader. They were later
arrested and the Forest Department recovered the
horn. In 2000 the horn was stolen from a rhino that
had died naturally in the Torso River. Forest staff in-
vestigated the case and arrested a local Bengali, re-
covering the horn also (Anjan Guha, Assistant
Wildlife Warden, Jaldapara Wildlife Sanctuary, pers.
comm. 2005).

Since 1996 some poaching of other wild animals
has continued in and around Jaldapara but in low
numbers, deer poaching has almost stopped. Although
thereisgtill demand for productsfrom elephants, leop-
ards and wild boar, poaching is only occasional.

JALDAPARA BUDGETS

The great reduction in poaching, especialy for rhi-
nos, has been made possible, asfor Gorumara, by the
high budget for the sanctuary. Similar to Gorumara,
most funds come from the central government (called
CSS) and from the state government (state plan and
non plan). Again thereisno specific budget available
for the state funds for Jaldapara, but the figures can
roughly be calculated from statistics for the entire
Cooch Behar Division. The permanent staff for
Jaldapara number 187, which is 41.6% of the tota
for thedivision. Thusby using 41.6% of thedivision's
total funds, Jaldapara’ s figures can be established for
these state budget sectors. There are two CSS funds,
one entirely for the sanctuary and the other fund
known as Project Elephant that gives about 80% to
Jaldapara.

Three additional funds to Jaldapara are
Swarnajayanti Gramin Rojgar Yojna, Forest Devel-
opment Agency, and Grantsin Aid for ZillaParishad
(part of the local self-government). These cover the

Cooch Behar Division and are also calculated for
Jaldapara using 41.6% of the total figures.

The figure for the state plan plus the three addi-
tiona funds for Jaldapara for 2003/04 was 4,322,612
rupees (USD 96,058), and for non planwas 19,932,081
rupees (USD 442,935). The CSSfiguresfor Jadapara
Wildlife Sanctuary were 6,964,648 rupees (USD
154,770), and for Project Elephant 1,178,719 rupees
(USD 26,194). The grand tota thus was 32,398,060
rupees (USD 719,957) for 2003/04, the last published
financial year. Thisfigureis an estimate based mostly
on statistics from the West Bengal government (2004).
The total budget for 2004/05 is not yet known but has
been estimated by the Conservator of Forests of the
Wildlife Circle (North) at around 30,000,000 rupees
(Bhutia, pers. comm. 2005), very closeto my estimate
calculated for the previousfinancia year. This2004/05
figure works out at USD 3171 per km? for the 216.5-
km? sanctuary.

This sizeable budget has permitted the Jaldapara
authorities to employ alarge number of people. Be-
sides the permanent staff of 187, there were about
100 casuas, many of whom are involved in protec-
tion duties. Thus, thereis over one person per square
kilometrein Jaldapara, similar to Gorumara. Although
not all are involved directly in anti-poaching activi-
ties, smply their presencein the park servesasade-
terrent.

CONSERVATION POLICY IMPROVEMENTS FOR JALDAPARA

The high budget for Jaldapara, as compared with most
such protected areas, has allowed increased expendi-
turein four main categories: patrol, intelligence gath-
ering, community help, and compensation. Thelatter
two areas of improved support have in turn enabled
park staff to win the support of the local people, fur-
ther reducing poaching.

Senior staff in the sanctuary implement an inten-
sive protection strategy. A typical day’s activities in-
cludethefollowing. From5am. to 9am. the sanctuary
ispatrolled and ‘ screened’ (careful examination of the
ared) for elephants. From 9 am. to 3 p.m. the staff
change over to foot patrols, and from 3 p.m. to 7 p.m.
they patrol once morefor elephants. Staff use vehicles
from 7 p.m. to 10 p.m. to patrol around the sanctuary.
From 10 p.m. to 5 am. the night staff operate from 12
anti-poaching camps with three people in each, often
using elephants during the rainy season, but in the dry
months on foot and by vehicle. These camps are scat-
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tered throughout the park, alowing 36 patrollers per
night. They are dl supplied with firearms (12 bore and
.315 rifles), searchlights and aradio system. Thus, for
24 hours a day the sanctuary is intensively patrolled
(Guha, pers. comm. 2005).

Intelligence gathering also playsakey rolein pro-
tecting rhinos within Jaldapara. Different from
Gorumara, it has established an intelligence network
with 25 to 30 informers, called ‘ source’ people who
are paid, but only after they provide credible infor-
mation that leads to a successful operation. Up to
10,000 rupees per case can be given to an informer.
From 2003 to 2005 an annual average of 100,000 ru-
pees (USD 2220) was paid to these source people
(Biswas, pers. comm. 2005). Businessmen sometimes
use the Jaldapara area as acorridor to move all types
of illegal wildlife products through India, such asti-
ger parts, ivory, leopard skins and musk, asit is geo-
graphically closeto Bhutan, Chinaand Nepal (Martin

Watchtowers inside Jaldapara Wildlife Sanctuary
serve the dual purpose of allowing visitors to view
the wildlife and sanctuary staff to keep an eye out
for poachers.

Esmond Martin

1999). Consequently the intelligence network also
contributes to the arrest of these wildlife traders.

Huge sums of money (from CSS, the State Forest
Department, and the rural devel opment budget of the
state government) have been invested in the local
communities around Jaldapara to discourage them
from illegally exploiting the forests and instead to
support the sanctuary. The Forest Department, with
the cooperation of the eco-devel opment committees
(asfor Gorumara), has set up aternativeincome-gen-
erating activities, such asmushroom farms, piggeries,
irrigation agriculture and poultry farms. Education
facilities have also been improved.

Human—wildlife conflict is a serious problem in
theregion. In 2004, elephants killed 25-30 peoplein
thenorthern part of West Bengal, including 6-8 people
around Jaldapara (Guha, pers. comm. 2005). The
Forest Department compensates for all deaths from
wildlife. People near Jaldapara, asfor Gorumara, re-
ceive benefitsfor other wildlife damageaswell. This
has greatly contributed to the well-being of these poor
people. As aresult, they often freely give the Forest
Department information on ‘ potential’ poachers.

Human—wildlife conflict isalso aseriousrisk for
the sanctuary staff. In 2004 rhinosinjured four mem-
bers of the Forest Department, two of whom died;
two more staff were killed by rhinos in 2005. Wild
elephants killed three staff in 2005. Because of the
high danger, asan incentive to work in the sanctuary,
thefamily of amember of staff killed receivesat |east
200,000 rupees (USD 2778) in total, half from the
Forest Department and half from aninsurance scheme
set up by the Wildlife Trust of India (Guha, pers.
comm. 2005, 2006).

All these activities carried out by the Forest De-
partment inand around Jal daparahave reduced poach-
ing, especialy of rhinos. It has taken alarge amount
of public money to achieve this success.

Discussion

Compared with other government-protected areas
with rhinos in Asia and Africa, one may well ask,
why does the Forest Department in West Bengal put
so much more money into rhino protection—more
than almost any other place—with so little economic
return, such as from tourism? The amount of money
alocated from the West Bengal and central govern-
ments to wildlife and its habitat development for the
entire state hasincreased eight-fold in rupees (almost
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Bhutanese oranges come south to the town of Jaigaon, and wildlife products, including rhino horn, pass
through here on their way to Phuntsholing in Bhutan.

three-fold in US dollars) from 1989/1990 to 1999/
2000 (see table 4). This certainly is not due to rev-
enue collected from tourists, although this has risen.
Inthefinancial year 2004/05, 16,294 (including only
118 foreigners) visited Gorumara and 2778 (includ-
ing only 98 foreigners) visited Jaldapara. An Indian
adult pays only 25 rupees (USD 0.57) to enter
Jaldapara and 40 rupees (USD 0.92) for Gorumara.
So there is very little profit when you consider the
overheads incurred from collecting it. There are ex-
tremely few beds in either park to earn revenue. In

1958 and 1973 two very small lodges opened in
Jaldapara providing 10 double rooms, and later an-
other in Gorumara with three rooms. There are only
afew placesto stay outside. Around Gorumarathere
are nine lodges with about 232 beds and around
Jaldapara only three lodges with 102 beds; most op-
erate at low occupancy rates. All but one of thesewas
built between 1998 and 2005. Noneisof ahigh stand-
ard so they have not attracted many foreigners, who
usually spend more money than Indians. Theselodges
employ only afew people. In late 2005 (the tourist

Table 4. Budget in US dollars for wildlife and habitat development for the state of West Bengal, 1989/90 to

1999/2000

Year Non plan and 7th/8th plan State plan Central sponsored scheme Total
1989/90 1,664,967 321,987 267,417 2,254,371
1991/92 1,630,426 275,969 460,543 2,366,938
1993/94 2,143,065 463,226 741,548 3,347,839
1995/96 2,599,912 960,500 819,500 4,379,912
1997/98 4,056,447 681,158 981,105 5,718,710
1999/2000 5,022,989 611,122 814,575 6,448,686

Source: Thapliyal c. 2003, calculated from rupees to US dollars
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and dry season) those around Gorumara had 50 em-
ployees and around Jaldapara only 40 employees.

Themain reason the West Bengal government has
put inlarge amounts of resourcesto protect Gorumara
and Jaldaparaisbecausethe officials (who are mostly
fromthe state) believethat these areasare part of their
state’s natural heritage, of which they are intensely
proud. Jaldaparais shaped liked apair of trousers, so
it haslong boundariesthat need extra protection. The
central government also has been increasing its sup-
port because the money has been well spent and rhino
conservation has been such a success. Government
departments in West Bengal are especially noted for
being less corrupt than some othersin India. Thisis
partly because there is a very active press that ex-
poses corruption and mismanagement; thereisalarge
literate population that complains about corruption;
andthereisalsoalocal form of self-government called
a panchayat, which is vigilant. There is hardly any
political victimization in posting and deploying staff
so officials are not discriminated against and instead
are chosen on merit. The West Bengal government is
noted for hiring staff who are honest, have personal
acumen, are experts, and are committed to their job.
The Forest Department has a policy of keeping a
qualified personinwildlife conservation in aspecific
position for as long as that person is productive; it
does not move staff after a year or so as can happen
elsewhere (Dey and Guha, pers. comm. 2005). In
addition, the Forest Department has an ideology and
asense of purpose. These attributes have helped it to
obtain support from other departments such as the
civil administration, police and judiciary (Dey and
Biswas, pers. comm. 2005).

As the Forest Department in West Bengal is so
committed, it attracts competent government staff.
Salaries are not high; aguard or amahout earns only
2700 to 4400 rupees (USD 62-101) amonth, whilea
forest ranger (a senior position) earns 4500 to 9700
rupees (USD 103-226). They certainly do not join
the department for good salaries. Instead, they join to
support the department becauseit is extremely effec-
tivein wildlife conservation and management. Many
officerswish to play apart in this successful work as
they believe, far more so than conservationists in
many parts of the world, that wild animals have a
right to survive, despite the burgeoning human popu-
lation, and must be helped to do so, even at high ex-
pensewith few economic returns. They do not support
the view that ‘wildlife must pay its way’; they are

dedicated to protecting wildlife asavital resourcein
acountry where so little wild habitat is left.

Someimprovements are still needed, however, in
managing Gorumaraand Jaldapara. Some of the sen-
ior staff members believe that both areas have nearly
reached their carrying capacity for rhinos as only a
small part of the habitat is suitable for them. There-
fore, what is required is further enhancement and
expansion of the grassland areasinside the sanctuary
and park, and even possibly beyond to increase the
habitat suitable for rhinos. A further requirement is
that the rhino census techniques be as accurate as
possible to remove any doubts on numbers based on
discrepancies with past data collection, as occurred
in Jaldapara.

Conclusion

TheWest Bengal Forest Department has successfully
reversed the severe rhino poaching in Gorumara and
Jaldaparathat took place up to the late 1970s. Num-
bers of rhinos have increased from alow of about 26
then to over 100 today. The Forest Department, with
additional financial help from the central government,
has donethiswith virtually no assistance from NGOs.
This is unlike Assam, Nepal, Malaysia and Indone-
sia, where protected areas with rhinos have received
substantial NGO contributions. Thekey to West Ben-
gd’s rhino success has been due to its outstanding
government staff and high government budgets. The
Forest Department has put into place many honest,
skilled, hardworking and motivated personnel. The
staff is backed by a sizeable budget, one of the high-
est for any government-protected rhino area, which
allows intensive patrolling. Although Gorumarais a
national park and Jaldaparaawildlife sanctuary, both
are well protected with staff density of over one per-
son per square kilometre. Large financia inputs go
to the poor communitiesliving around Gorumaraand
Jaldapara. The Forest Department invests heavily in
infrastructure, income-generating projects and edu-
cation, and also provides compensation for human
deaths, injuries and crop damage inflicted by wild-
life. In turn the local people cooperate with the de-
partment by providing information on possible rhino
poachers and even by carrying out their own foot
patrols. The result is that there has been very little
rhino poaching since the mid-1980s and arapidly in-
creasing rhino population.
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Abstract

Conservation of the greater one-horned rhinoceros in India and Nepal has been facing severe threats from
poachers and wildlife trafficking. In the past four or five years poaching has increased in the rhino-protected
areasin Nepal dueto social unrest in the country, which provided good hunting for the well-organized poach-
erswith links to international wildlife trafficking. Similar social unrest in Assam during 1983 saw the rhino
exterminated from Laokhowa Wildlife Sanctuary in central Assam. During 1990—2000 social unrest around
Manas National Park, Assam, also saw rhinos disappear from the park. In this new millennium, however,
Assam has emerged asastrong initiator of conservation measures and protector of rhinosin the three existing
rhino areas—Kaziranga, Orang and Pabitora. A rhino census carried out in these areasin March—April 2006
has showed increasing population in all the three. With new hope and aspirations, Assam thus leads in con-
serving the great Indian rhinoceros in this new millennium.

Résumé

La conservation du grand rhinocéros unicorne en Inde et au Népal fait face a de sévéres menaces a cause des
braconniers et du trafic de faune sauvage. Au cours des 4-5 derniéres années, |e braconnage a augmenté dans
les aires protégées népal ai ses ou vivent desrhinos, acause del’insécurité civile qui régnait dansle pays et qui
afourni bon terrain de chasse aux braconniers bien organisés qui ont des liens avec le trafic international de
faune sauvage. L’ instabilité civile similaire qu’' aconnuel’ Assam en 1983 aentrainé ladisparition du rhino du
Sanctuaire de la Faune de Laokhowa, au centre de I' Assam. Entre 1990 et 2000, I’ instabilité sociale régnant
aux environs du Parc National de Manas, en Assam, aaussi entrainé I extermination des rhinos du parc. Dans
ce nouveau millénaire cependant, I’ Assam émerge comme un initiateur solide delaconservation et un protecteur
desrhinosdanslestroisaires ou ilsvivent — Kaziranga, Orang et Pabitora. Un recensement réalisé dans ces
troiszones en mars—avril 2006 amontré une popul ation en augmentation danslestroisaires protégées. L' Assam
mene donc la conservation des grands rhinocéros indiens dans ce nouveau millénaire avec un espoir et des
aspirations renouvel és.

Introduction

There have been severe challenges to the conserva-
tion of rhinosthroughout the globe over the yearswith
wildlife poachers and smugglers eyeing rhino horns
in a well-organized manner. The Indian rhinoceros,
also called the greater one-horned rhinoceros, Rhi-
noceros unicornis, too has faced severe threats from
poaching in its range countries in the past few dec-
ades, particularly in India and Nepal. Assam repre-
sents about 70% of the total wild population of the

Indian rhinoceros and poaching has remained a key
threat to thewild population (Vigneand Martin 1998;
Talukdar 2000, 2002, 2003; Choudhury 2005). Inthe
past few years, rhino conservation in Nepal has re-
ceived a severe jolt due to the social unrest in the
country, which has resulted in increased poaching in
therhino areas of Nepal, and moreimportantly inthe
decline in information flow. Similar social unrest in
Assam in 1983 witnessed an upsurge in rhino poach-
ing in Laokhowa Wildlife Sanctuary, resulting in the
total extermination of its rhino population. Similarly
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the socia unrest in Manas during the 1990s saw the
rhino population decline to almost zero.

In spite of rhinos being exterminated from two of
the protected areasin thelast two decades, rhino poach-
ing in Assam hasdiminished dueto the aggressive strat-
egy theanti-poaching unitsof Assam Forest Department
adopted in therhino areas of Assam during 2000-2005.

Poaching trend in Assam

Rhino-poaching trend has declined from 2001 to 2004
then marginally increased in 2005. In the past 10 years
(1996-2005), 156 rhinos were poached from the three
rhino-protected areas.

Current status of rhinos in
Kaziranga National Park

In 2005 Kaziranga Nationa Park (KNP) celebrated
100 years of successful rhino conservation. Thefirst
rhino census in Kaziranga was initiated in 1966 and
since then there hasbeen asteady increaseinitsrhino
population. With theincreasein rhino population and
other wildlife species in Kaziranga, the tourist flow
into the national park has also increased in recent
decades (fig. 1).

Table 1 summarizestheincreasein rhino popula
tion in Kaziranga since 1966.

Table 2 summarizes the rhino population of
Kaziranga by block as enumerated in March 2006.
During this count, it was observed that the western
range of KNP harboursover 50% of KNP'stotal rhino
population, followed by the central range and the east-
ernrange. Thewestern rangeisalso popularly known
as the Baguri range, while the central range as the
Kazirangarange and the eastern range asthe Agaratoli
range. The Burapahar range was created afew years

Table 1. Rhino population in Kaziranga National
Park according to censuses, 1966—2006

Year Male Female Young Unidentified Total
sex
1966 67 83 44 172 366
1972 203 188 148 119 658
1978 331 332 243 43 939
1984 283 296 201 166 946
1991 338 357 190 184 (+60)* 1069 (+60)*
1993 387 379 176 222 1164
1999 556 586 257 153 1552
2006 545 693 409 208 1855

Source: Directorate, Kaziranga National Park
arhinos counted in the additional areas in 1991

Figure 1. Tourists enjoy a pachyderm in Kaziranga National Park.
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ago with the addition of new areasto thewestern side s DOMmO AN ®©O 0L
of the Baguri range, which was providing shelter to = eSS 3IFe9YS 78
about 109 rhinos at the time of the census. The Baguri = -
block together with the western range harbours the Eo
highest number of rhinos out of the 10 census blocks g % Teeecececen o0
with a population of 678. c
Since 2000 rhino poaching in KNP has been 2
greatly controlled with the proactive anti-poaching |2 RV~ teoSy 28
strategy park authorities have adopted. Intense pa- 3>
trolling by anti-poaching staff in and around 82
K aziranga has contributed to a significant declinein GlE ||TVYTZeNey °f
poaching (fig. 2). To enhance communication among L
the forest camps and range offices of the park, L Mt mmomaN oo o
Aaranyak—a society for biodiversity conservation b H N ©
working in north-east India since 1989—and the c
David Shepherd Wildlife Foundation based in the 2 lcooommama oo
United Kingdom have undertaken a 10-year project % DA S
called ‘Wireless Communication Network Project =
2003-2012'. In the past one and a half years the = i
project has bought 125 new wireless handsets and 2 g BYRIISFDS “8 i)
supported 28 wireless base stations (fig. 3) to P N §
strengthen the wireless network and assist in the anti- g
poaching approaches designed by the park authori- o O™ ®o o © “f
ties. Further, about 40 solar panels have been provided s gyosr~aSAd R o
to charge the wireless batteries in the interior camps i—
of KNP where electricity is not available. s g
Between 2000 and 2005, 30 rhinos were poached 8 o GICqI*TeCe 9| 4
in KNP (table 3). During the same period 353 rhinos & * | &
died of variousnatural causes, indudingfloods, infight- ¢ | *5(<| & g
ing, old age and disease. Between 1990 and 1997, an = ;82 FAE3]?T°® Ym| 3
average of 30 rhinoswere poached in Kazirangaevery 2| &| | =
year. Compared with these figures, the success in re- f% E ot~ wmanea oW g
ducing rhino poaching in KNP in the new millennium @ g &Y o S| 5
isremarkable—30rhinospoachedinaspanof sxyears. & 5 <
The local communities also have contributed signifi- '% 5 OOV OON~O T ‘%
cantly towards developing good liaison with park au- ﬁ = - ~ ¢
thorities and sharing intelligence about the movement = x
of poachersaround KNP. Thiscombined effort of park & | % =len ~owo- N % <
authorities, local people and NGOs has made a huge § S LS| EATEES sg
differenceinrhino conservationinthepark inthisnew ¢ g TE
millennium. g . 5 % g
o £ -5 _FSEEE_» |f,
Current status of rhinos in Orang 5| 3552 52ESTS5 |8 S
National Park 5|8 SEEESNESSSE |gg
gD faoffSClaa® |E5
Orang National Park, an area of 78.8 ki, witnessed & . I
severe poaching during 1995-2000, withan averageof - w 2l
10rhinoskilled per year resultinginafall inrhino num- ‘;‘, o 6 ﬁg % _ |8 ?
bersfrom97in 1993toonly 46in1999. Butsincethen S| & CCoprororar ¢ |3«
el =2=0000WWm0C RInz
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the park has emerged strong with no rhino
poaching in the past 14 months (April 2005~
May 2006), after losing threerhinosinMarch
2005. Orang has learned from its past mis-
takes and has identified the gaps in protec-
tion, resulting in efficient rhino protectionin
the past four or five years (table 4). Between
2000 and 2005, Orang lost 24 rhinos; 11 died
of natura causeswhile 13 were poached. Sig-
nificantly, no rhinoswere poached in 2002 or
2004. In 2005, 3 were poached in March by
well-organized poachers. It often happensthat
after afew successful years of good protec-
tion, some forest staff become complacent,
and it was at that point that well-organized
rhino poachers hit back.

From amere 46 rhinos counted in 1999,
the rhino population had increased to 68 in
the March 2006 census carried out by the
Assam Forest Department. Table 5 summa-
rizes rhino population figures for 2006 as
enumerated by the Assam Forest Depart-
ment.

Current status of rhinos in
Pabitora Wildlife Sanctuary

The population of the greater one-horned
rhino has been increasing in the small pro-
tected area in Assam called the Pabitora
Wildlife Sanctuary. From apopul ation of 54
in 1987, rhinos now number 81 (30 female,
21 calves, 18 male and 12 subadults) in the
census carried out in April 2006 by the For-
est Department.

Firearms and electrocution are the two
major methods used by rhino poachers at
PabitoraWildlife Sanctuary. Thereisasin-
gleinstance only where two rhinos—mother
and calf—were killed by chemical poison-
ing in 1987. Between 2000 and 2005, eight
rhinos were poached in PabitoraWLS: five
by gunshot and three by electrocution (ta
ble 6).

In Pabitora, poachers take advantage of
the domestic electricity line passing along
and within the sanctuary tokill rhinos; elec-
trocution is a silent method. The first case
of arhino being electrocuted occurred on
29 August 1989. After the fringe areas
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Figure 3. Wireless equipment donated to Kaziranga National
Park.

Table 3. Causes of rhino deaths in Kaziranga National Park,
2000-2005

Cause of death 2000 2001 2002 2003 2004 2005

Gun 2 2 3 3 4 7
Pit 2 6 1 0 0 0
Natural 44 35 62 63 100 49

Source: Directorate, Kaziranga National Park
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Table 4. Rhino deaths in Orang National Park since 2000

Cause of death 2000 2001 2002 2003 2004 2005
Gun 8 1 0 0 0 2
Pit 0 0 0 1 0 1
Natural 5 2 1 1 2 0
Total loss 13 3 1 2 2 3
Source: Range Office, Orang National Park

Table 5. Rhino population in Orang National Park, 2006
Census block Male Female Calf Calf<lyr Total
Baghmari 6 3 1 — 10
Gaimari 2 1 1 — 4
Jhaoni 1 1 — — 2
Magurmari 1 1 1 — 3
Molamari 2 3 1 — 6
Pabhomari 1 2 1 — 4
Rahmanpur 2 3 1 — 6
Ramkong 1 1 — — 2
Saila 5 4 — 2 11
Satsimlau 6 4 2 1 13
Solmari - 1 — 1 2
Tincona 1 3 1 — 5
Total 28 27 9 4 68

Source: Range Office, Orang National Park

Table 6. Rhino deaths at Pabitora Wildlife Sanctuary, 2000—2006

Cause of death 2000 2001 2002 2003 2004 2005 2006

Gun 2 0 0 0 1 2 1
Electric 0 0 1 2 0 0 0
Natural 1 1 2 3 3 4 2

Source: Range Office, Pabitora Wildlife Sanctuary
No deaths from pits.

around Pabitora Wildlife Sanctuary were devel oped,
local people started using electric pumps for irriga-
tionintheir fields. For that purpose, the Assam State
Electricity Board fixed numerous el ectric connections
in the adjacent paddy fields and lands. Thisis one of
the mgjor headaches for anti-poaching staff of the
sanctuary; they haveto monitor every line every night,
especially during the winter season, when the rhinos
tend to go out of the sanctuary due to shortage of
palatable fodder within the sanctuary.

Conclusion

The threats posed to rhinosin Assam and
aso in its distribution range, within both
Indiaand Nepal, need to be assessed peri-
odically at regional level for follow-up ac-
tion. The anti-poaching staff of the rhino
protected areas cannot afford to be com-
placent. Combating poachers has been an
ongoing exercisethat needsto be strength-
ened with improved intelligence gather-
ing and rapid action to surprise the
poachers and foil their attempts to poach
rhinos. Continued monitoring is of utmost
necessity. The future of the rhino in most
of its habitat depends on how effectively
we deal with poaching threats.
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Introduction

My purpose in this article is to summarize, somewhat
provocatively, the different perspectives that exist on
‘the elephant problem’ —that is, how might elephants
and woodlands coexist? These perspectivesrangefrom
viewpoints focused narrowly on the damaging effects
of elephants on trees to broader considerations of the
conseguencesfor ecosystem processesand biodiversity.
Furthermore, | will highlight the pivotal importance of
spatial heterogeneity and the contribution of surface
water distribution to this heterogeneity, because | be-
lievethat inadequate recognition has been giventothis
aspect in the past. For more detailed information, and
complete referencing of information see Owen-Smith
(1988), Gillsonand Lindsay (2003), Skarpeet a. (2004)
and Owen-Smith et a. (in press).

Public perceptions

Tothepublicvisiting parksand to the managers of these
parks, elephants are vexing animals. They feed waste-
fully, breaking off branches to chew twig tips, strip-
ping bark from tree trunks, and pushing over whole
treesto sampleafew bitesfrom thetop branches some-
times perhaps just to show their strength. They leave
behind a trail of vegetation destruction: fallen trees,
standing woodlands debarked and dead, magnificent
trees like baobabs turned into a heap of sawdust,
shrublands where once there were woodlands, and

spreading grasslands where trees formerly grew. They
are blamed for having destroyed most of the lush ripar-
ian forest that once flanked the Chobe River, and for
transforming acaciatreesin the adjoining woodland to
standing skel etonsamid adepl eted shrubland dominated
by Capparis tomentosa, Combretum mossambicense
and Croton megal obotrys—species apparently unpal-
atable to elephants. Visitors to the park, tourist opera-
torsand many scientistsgenerally view these vegetation
changesasdisturbing and regrettable. Furthermore, they
are perceived asthreatening the surviva in the parks of
other animal species, notably the Chobe subspecies of
bushbuck.

A narrow ecological perspective

Asthey feed, elephants disturb the structural compo-
nents of vegetation: they fell trees, uproot shrubs and
pluck grass tufts whole. They depress or even elimi-
nate populations of vul nerabletree specieslike baobab
and marula. More broadly, they change the structure
of the habitat for other species promoting lesswoody,
more open conditions in savannas. By suppressing
growth into canopy height classes, they make the
woodland more shrubby to the detriment of birdsre-
quiring tall treesfor nesting, like certain vultures and
eagles. It hasbeen claimed that they competefor food
both with browsers like kudu and black rhinoceros,
and with grazers like buffalo.

Adapted from the proceedings of a conference organized by the Botswana—Norway Institutional Cooperation and
Capacity Building Project (BONIC), Vandewalle M, ed., Effects of fire, elephants and other herbivores on the Chobe

riverfront ecosystem, Government Printer, Gaborone, 2003.
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The concern of park managers is that a large
elephant population will ultimately reduce habitat and
species diversity, thus threatening the basic conserva
tion objectives for protected areas. Thiswas the justi-
fication for former culling programmes that capped
elephant numbers in Kruger Nationa Park in South
Africaand Hwange National Park in Zimbabwe.

Broader ecological perspectives

Elephants as megabrowsers

All browsers to some extent affect plants negatively.
Hares ringbark birch shrubs; steenbok, impalas and
even rodents destroy tree seedlings; and outbreaks of
defoliating insects like the spruce budworm can re-
sult in much tree mortality. The damagethat el ephants
causetoindividual plants, vegetation composition and
structure is merely on a larger and more persistent
scale, and thus more striking to human observers.

As expected from the niche theory, some degree
of dietary separation is apparent between elephants
and other browsers. Along the Chobe River front,
kudusand impalasfavour shrub speciesthat elephants
neglect. Thus some herbivores gain from the vegeta-
tion changes wrought by elephants, through comple-
mentary feeding habitats. Broader-scale habitat
changesalso benefit animal speciesfavouring the new
conditions, while other specieslose out; thusan over-
all change in species numbers need not resullt.

Elephants as predators on woody plants

By definition predators are agents of the mortality of
their prey. However, while individual animals or
plants are killed, adverse changes in the abundance
of the prey population need not result. Older indi-
viduals simply die sooner, opening opportunities for
increased recruitment to fill the gaps and resources
released. Nevertheless, there are circumstances in
which vulnerable species may be held in ‘predator
pits at greatly reduced density, or restricted to refuge
habitats. A source-sink popul ation structure may even
develop, asindicated for baobab treesin the northern
part of Kruger Park. Baobab stands on rocky hills,
which elephantsvisit infrequently, show awiderange
of sizes, while on the plains below there are isolated
largetrees but few saplings, suggesting that the plains
subpopulation is maintained largely by seeds dis-
persed from the hills. Predation almost inevitably re-

sults in changes in the composition of the prey as-
semblage, with speciesrobustly defended against pre-
dation increasing at the expense of those more
vulnerable to being killed.

Elephants as agents of disturbance

Elephants can beviewed asagentsof disturbancewithin
plant communitiesthrough opening gapsfor coloniza-
tion where trees have been felled. According to the
‘intermediate disturbance hypothesis’, through creat-
ing such opportunities overall species diversity is en-
hanced, provided the disturbances are not too frequent
or severe. Without disturbance, themost strongly com-
petitive species eventualy dominate the community.
The vacant space generated periodically by the agent
of disturbance enables pioneer species that are good
colonists but not good competitorsto coexist. Species
diversity may be reduced within patches most heavily
affected but over the landscape a mosaic diversity of
habitats and associated species assembl ages promotes
higher diversity overall.

This concept impliesthat if there were too many
elephants to the extent that their impact became per-
sistent and pervasive over the landscape, plant diver-
sity could be diminished due to the loss of species
unable to resist such impact. On the other hand, too
few elephants could also lead to lowered biodiversity
following the disappearance of the gap colonists.
Whereliesthe'intermediate’ abundance of elephants?
We do not know at this stage and the question is not
easily answered because diversity needsto be assessed
at avariety of scales.

Elephants as ecological engineers

Elephants are supreme engineersin the sensethat they
radically transform their environment to suit their
needs. In north temperate regions beavers are their
counterpart, felling small treesto build dams, thereby
flooding wetlands. Just as wildebeest cultivate graz-
ing lawns in the Serengeti and white rhinos do like-
wise in Hluhluwe-iMfolozi, the impact of elephants
feeding and breaking promote what might be called
‘browsing lawns'. This term can be applied to the
stands of small trees or shrubs 1-3 m tall—the ided
feeding height for elephants—that have developed on
the Chobe alluvium and in mopane woodlands.
Elephants prevent these plants from growing taller
and hence out of reach by periodically breaking the
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leader shoot. Pushing over big trees, each of which
may be replaced by severa shrubs, is not as sense-
lessasit may seem to narrow-sighted human observ-
ers. A parkland of widely spaced big treesispleasing
to humans but not productive for elephants. Other
browsers may benefit through more accessible foli-
age, although the el ephants may consume agood part
of it.

Elephants as promoters of nutrient cycling

Mineral nutrients taken up by plants from the soil
become locked in tree trunks and bark and thus are
no longer available to support further plant growth.
By pushing over trees, elephants help release these
nutrients for recycling, thereby promoting further
plant growth. The nitrogen held in elephant biomass
may even be protected from the leaching that would
otherwise take place in sandy soils, being released
periodically in dung and urine. Placeswhere elephants
concentratetheir effect thus become nutrient enriched
and may develop into hotspots for other herbivores.
These effects seem especially important in nutrient-
deficient, sandy-soil ecosystemswhere el ephants pre-
dominate in the herbivore biomass, like the Kalahari
Sand region of northern Botswanaand adjoining parts
of Zimbabwe and Zambia On the other hand, theloss
of large trees removes the nutrient pumping role that
these trees may have played, drawing mineral
elements from deeper soil layersto counteract ongo-
ing leaching of these nutrients from surface sands.

Dismal scenarios

What might the ultimate outcome of the effect of
elephants on woodlandsbe?What form might the eco-
system eventually take? Here are four possible sce-
narios that would have del eterious consequences for
biodiversity.

1. Elephants transform wooded savannas into open
grassy savannas, especially on clay soil substrates,
generally in association with fire. Thereafter the
elephants suppress woody plant regeneration and
speciesdiversity isreduced asaresult of thelack
of thetree component. An exampleisthe Rwindi—
Rutshuru Plainin Virunga National Park, eastern
Democratic Republic of Congo, which appeared
as awooded savannain 1935 but had become an
open grassland by 1959 (Bourliere 1965).
Elephants al so suppressed tree regeneration in the

grasslands of the Masai Mara Reserve, athough
fire was implicated as the primary agent trans-
forming the formerly wooded savannainto grass-
land (Dublin et a. 1990).

2. Elephantstransform structurally mixed woodlands
into monotonous shrublands, especially on sandy
soil substrates. The elephants thrive but other or-
ganismsdependent on tall treeslose out, and struc-
tural diversity in the habitat is reduced. Tree
populations may ultimately suffer from lack of
seed inputs. Thisisthe situation seen on the allu-
vial terrace adjoining the Chobe River and in
mopane woodlands in some aress.

3. Elephantsextirpate populationsof vulnerabletree
species like baobab, marula and various Acacia
species, or at least restrict these at greatly reduced
abundance levelsin habitat refuges. Baobab trees
have mostly disappeared from Tsavo East in
Kenya and Gona-Re-Zhou in Zimbabwe. Never-
theless specimens of vulnerable specieslike Aca-
cianigrescens still persist along the Chobe River
front, apparently resisting extirpation through their
prickly defences. The woodland remains but be-
comes dominated by species not favoured by
elephants.

4. Rather than attaining any stable state, elephant
populations and woodlands cycle persistently,
alternating between high and low abundance. This
isCaughley’s (1976) limit cycle concept, derived
from observations made in mopane woodlandsin
Luangwa Valley. It may be expressed as a shift-
ing patch mosaic across the landscape, with
elephants abandoning places where the woody
species they favour have become too sparse and
moving into areas where plant populations have
had time to recover, over time scales of centuries.
With wide-scale movements by elephants now
largely restricted by fencing and human settle-
ments, the extreme swings could become wors-
ened and prolonged with consequent losses of
animal and plant species.

More optimistic scenarios

Recognizing the temporally highly variable environ-
ments that characterize much of Africa, it seems un-
likely that any stable state would persist, not even the
dynamic stability of alimit cycle. Instead popul ations
of animals and plants must continually adjust to
changing circumstances: seasonally, between wet and
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dry years, decades of above- and bel ow-averagerain-
fall, and to climatic shifts taking place over longer
periods. Thisperspectiveof hierarchical patch dynam-
icsisconsistent with the vegetation changesreveal ed
by fossil pollen records (Gillson 2004), and with ob-
servations of vegetation changes documented in
Hwange over the past 30 years(Valeix et al. in press).

The fundamental contribution of spatial hetero-
geneity towards dampening the consequences of tem-
poral variability for consumer—resource interactions
is becoming widely recognized (lllius and O’ Connor
2000; Owen-Smith 2002a,b). A crucial component of
such heterogeneity in African savanna ecosystemsis
the restricted distribution of perennia surface water
(Owen-Smith 1996).

With surface water restricted largely to rivers by
the late dry season, riparian trees growing alongside
theseriversincur the brunt of elephant impact. How-
ever, these species must al so copewith periodic floods
and hence should thus have the regenerative capacity
to resist or counteract elephant-inflicted damage, for
example by deep rooting. During the wet season when
elephants can spread more widely across the land-
scapes, regenerative stages have the opportunity to
recover. Variation in the persistence of ephemeral
poolsbetween yearsa so affectsthe period over which
elephants concentrate near rivers, providing further
windows of opportunity for regeneration. Climatic
variability could additionally enable the episodic es-
tablishment of dense cohorts of seedlings, providing
‘herd’ security against predation by elephants and
other browsers.

Furthermore, elephantsincur the stresses of daily
movement between surface water and foraging areas
several kilometresaway wherefood resourcesareless
severely depleted. Thedoublinginbirthintervalsand
severe retardation of age at first reproduction docu-
mented in Uganda at Murchison Falls and in Kenya
at Tsavo East (Laws and Parker 1968) occurred only
after elephants had devastated woodlands and become
severely stressed nutritionally asaresult. With water
restricted, young calves would suffer in particular
from the cost of travel to and from water, and be sus-
ceptible to heightened mortality as a result. The
crowding of elephants near water also increases the
vulnerability of young elephants to predation by li-
ons, as recorded in northern Botswana and Hwange
(Joubert 2006). In combination, these changes could
reduce to zero the annual 5-6% rate of increase now
shown by many elephant populations. When therains

come elephants could spread widely across regions
where food resources remain plentiful, so that the
period of intense stress would be brief. Furthermore,
with food abundant in these upland regions the pres-
sure on tree species growing there would be reduced.

Conclusions

Narrow viewpoints emphasizing the necessity for
population culling to restrict the severe effect that
elephants can have on woodlands need not be appli-
cable where ecosystems retain sufficient spatial het-
erogeneity. The problem is that managers have
frequently intervened in ways that reduce this het-
erogeneity, for example by augmenting natural sur-
face water with dams and boreholes. Furthermore,
protected areas represent a circumscribed remnant of
the range over which elephants moved in the past to
exploit this heterogeneity.

Someintervention may be needed to restore or rep-
licate the functional heterogeneity that may formerly
have been effective within these areas. Where exces-
sive artificial water points have been provided, asin
Kruger, most should be closed. In Botswana where
perennia water isrestricted mostly to afew rivers, the
temptation needs to be resisted to add boreholes to
spread elephant impact. In Hwange, where available
surfacewater islimited amost entirely to pumped pans,
the distribution of these water sources needsto bere-
stricted so as to concentrate the elephants while still
providing sufficient access to water for other species
(Chamaille-Jammes et a. in press). Such measures
could be effective in dampening the extent of thefluc-
tuations in the abundance of elephants and trees,
thereby reducing therisk of specieslosses. Thecrucid
question is, how large must the area be for these proc-
esses to operate unaided? To answer this, more infor-
mation is needed on the factors governing elephant
movementsunder different conditions, and on the proc-
esses governing the regeneration of savanna trees. It
must be acknowledged that additional interventions
may be needed in smaller protected areasto safeguard
biodiversity objectives.
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Introduction

Human—elephant conflict (HEC) is a major conser-
vation challengein Africaand Asiabecauseit isfuel-
ling an increasein killing of elephants and the |l oss of
elephant habitat and range. Solutionslie in identify-
ing appropriate mitigation methods that can improve
local livelihoodsand local tolerance of elephants, and
that providelocal communitieswith tangible benefits
from elephant conservation. As a result, HEC is a
growing field of conservation activity in both Africa
and Asia, afact reflected in the work of the African
and Asian Elephant Specialist Groups.

Mitigating HEC strategically isimportant not only
toincreaselocal support and reduce elephant killing,
but also from amoral perspective. Conservation agen-
ciesareincreasingly accepting the position that wild-
life conservation should not make poor people poorer,
that those people living with wildlife should not bear
adisproportionate share of the costs. The premisethat
wildlife should not negatively affect local livelihoods
and human well-being isbecoming increasingly cen-
tral to both field conservation programmes and inter-
national policy (Walpole 2006). Finding solutions to
mitigate HEC is a part of that broader drive towards
equity.

In the last decade, many HEC projects have
emerged and a range of tools has been developed to
help mitigatethe problemin situ (Thoulessand Sakwa

1995; O’ Connell-Rodwell et a. 2001; Hoare 2001,
Karidozo and Osborn 2005; Parker and Osborn 2006;
Sitati and Wal pole 2006). Numerous projects are now
testing different mitigation methods including alter-
native planting regimes, economic incentives, early-
warning systems, deterrents (especially chilli-based
deterrents), and communal guarding. However, few
analytical case studies have been published and there
has been little opportunity for project managers to
come together, compare experiences and learn from
each other, particularly between Africa and Asia
where histories of human—elephant conflict differ but
mitigation methods being tried and tested aresimilar.

In 2003 WWF organized a meeting in Nairobi of
several African HEC projects. Before that the Wild-
life Conservation Society (WCS) organized a more
general human—wildlife conflict meeting in Uganda
that included HEC studies from across the continent
(Hill et al. 2002). Both of these meetings offered Af-
rican project managers an opportunity to meet and
learn from each other’ swork. 1n 2003 aground-break-
ing cross-continental conference was held in Sri
Lanka where representatives from projects around
Africa and Asia presented their work on a range of
elephant conservation issues including conflict and
its mitigation (Jayewardene 2004). This conference
facilitated cross-continental communication and ex-
change. However, thislarge and well-attended meet-
ing did not afford an opportunity to explore and
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discussin detail conflict-mitigation methods, the sci-
ence behind them, and the evidence of either short-
or long-term success using different approaches.
Nonetheless, a follow-up meeting led to a team of
elephant researchers from different countriesin Asia
being formed and visiting various project sites in
Kenya to learn and share experiences about HEC
mitigation strategies.

In 2004, collaboration began between along-run-
ning HEC project in Transmara District, Kenya, and
an elephant conservation project in western Thailand.
The Elephant Conservation Network and the Zool ogi-
cal Society of London (ZSL) aretesting HEC mitiga
tion methods in an Asian context that have been
successfully tested in Kenyaby WWF and the Durrell
Institute of Conservation and Ecology (DICE) (Sitati
et al. 2005, 2006; Sitati et al. 2003, 2005; Sitati et al.
2003). The programme also aims to develop a net-
work of HEC practitioners and researchers to com-
municate and share lessons.

Aspart of thiscollaboration, meetingswere planned
in Africa and Asia to discuss and share HEC mitiga-
tion methods and experiences. Focusing on a small
number of projectswhere such methods have beenrig-
orously applied, tested and evaluated, these meetings
would synthesize the most up-to-date findings in this
field in both continents while expanding the network
of practitioners pioneering these approaches.

Thefirgt of these meetingswasheld in Nairobi, 27—
28 September 2006. It was supported by Fauna& Flora
International (FFI), ZSL, DICE and WWEF. This meset-
ing brought together HEC practitionersand researchers
from arange of ingtitutions and projects across Africa,
with representation from the Asian HEC community.

Aim and objectives

The aim of the Nairobi meeting was to improve the
science and understanding of HEC and its mitigation,
and the contribution it makes to elephant conserva-
tion and local livelihoods. The objectives were:

e to share and critically review selected HEC case
studies, primarily from eastern and southern Africa,
in which trials on mitigation methods have been
run and objectively tested

e to identify synergies, common findings, differ-
ences and challenges in studying and mitigating
HEC, and to highlight best practices

« toexplorethepracticalities of establishing an Af-
rican learning network for community-based

elephant conservation and conflict mitigation (as

thefirst step towardsawider Afro-Asian learning

exchange network), and to identify a strategy for

developing such a network

A number of HEC projectsareunder way inKenya
and Tanzania, supported by organizations including
the Born Free Foundation, WCS, Frankfurt Zoologi-
cal Society, KenyaWildlife Service and the Tanzania
Wildlife Research Institute, all of which were repre-
sented at thismeeting. Intotal, 40 representativesfrom
five African elephant range states (Kenya, Tanzania,
Uganda, Zambia, Zimbabwe) and three Asian
elephant range states (Cambodia, Indonesia, Thailand)
attended. AsKWSisbased in Nairobi, it had astrong
presence alongside various Kenyan NGO projects.
KWSiscurrently devel oping anational el ephant strat-
egy inwhich HEC mitigation will be amajor compo-
nent, and this meeting offered potential to influence
development of the strategy.

Structure and content of the meeting

Thirteen cutting-edge case studies were presented,
focusing mainly on the mitigation methods used and
their efficacy (table 1). Each case study described:

» thelocal context of HEC and its impact on local
livelihoods and wellbeing, and on elephant con-
servation

» thehistorical development of the project and the
mitigation methods used; why these methodswere
chosen and who chose them

* how the mitigation strategies employed were or
are being monitored and/or tested, and reasonsfor
the success or failure of project trials

e any effectsthat the HEC mitigation methods have
had in reducing HEC; whether they haveimproved
local livelihoods and well-being and el ephant con-
servation

e any negative changes that have resulted from
project interventions, and any other changes that
have influenced the outcome of project interven-
tions
The case studies described mitigation methods

ranging from fencing and guarding to theincreasingly
widespread use of chilli-based deterrents, and to other
novel approaches such asthe use of bees. In addition
there were broader topics discussed such as the eco-
nomics of HEC management and the ‘ bigger picture’
issues that need to be taken into account alongside
technical solutions to the problem.
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Table 1. Case studies presented during the Nairobi meeting

Case studies Presenter

HEC mitigation trials in Transmara District, Kenya Noah Sitati
Human-elephant conflict: WWF case studies from Cameroon and Tanzania PJ Stephenson
Human-elephant conflict around Amboseli National Park, Kenya Winnie Kiiru

Human-elephant conflict and mitigation trials in Laikipia District, Kenya
Human—elephant conflict mitigation in Kenya: KWS perspective

HEC mitigation trials in Zimbabwe: can bees deter elephants from raiding crops?
Systematic recording and assessment of HEC in western Serengeti, Tanzania
Investigating the potential for chilli as a wildlife-resistant crop in Zimbabwe
Cost-benefit analysis of land-use types in Transmara District, Kenya

The Elephants, Crops and People Project, Queen Elizabeth National Park, Uganda
New developments in the study and management of HEC in Africa

HEC problems and solutions at Kui Buri National Park, southwest Thailand

The Elephant Conservation Network/ZSL HEC mitigation project in West Thailand

Max Graham
Patrick Omondi
Malvern Karidozo
Lucas Malugu

Guy Parker

Anne Kiplimo
Michael Keigwin
Richard Hoare
Mattana Srikrajang
Belinda Stewart-Cox

After each morning and afternoon session, the
moderator highlighted the key issues then facilitated
a group discussion to synthesize knowledge gained
from each case study and to identify best practices
for mitigating HEC (research, monitoring, implemen-
tation, testing). At the end of the workshop, partici-
pants discussed the most pressing contemporary
issuesin HEC, and how to develop an exchange and
learning network.

Discussions and conclusions arising
from the meeting

Following is a synthesis of the main themes and les-
sons that emerged from the presentations and subse-
guent discussions:

e Smple, community-based methods of crop pro-
tection, especialy those combining chilli or to-
bacco deterrents with greater vigilance, continue
to be promising in various sites across Africa.
However, to remain effective, combinations of
methods must be used to provide the required ef-
fect. Thereisno silver bullet; no one strategy will
work everywhere.

e Comprehensiveland-use planning, locally and na-
tionally, can go along way towards reducing con-
flict, for example, zoning to maintain elephant
migration by ensuring connectivity between main
elephant ranges, creating buffer zones between
cultivation areas and elephant refuges, and inte-
grating fields better into more easily defendable
units.

e Community-based wildlife management schemes
or sanctuaries offer alot of potential for improv-

ing local livelihoods, improving attitudestowards
elephants and their habitat, and reducing HEC.
The role of immigrants (that is, people not origi-
nally from the area and not used to living with
elephants) in HEC wasraised by anumber of pre-
senters. It appears that the start of major HEC
problems often coincides with the arrival of im-
migrants into an area. This has been a recurring
theme across the continent and is linked to the
importance of land-use planning outlined above.
Political instability and insecurity and other forms
of human—human conflict can disrupt the imple-
mentation of HEC mitigation strategies.

Owner ship of the problem (that i's, whose respon-
sibility is HEC?) is a fundamental question. A
standard reaction by communities affected by
HEC is to expect the government ‘to solve the
elephant problem’. When government does not
do so, animosity towards wildlife in general, and
elephantsin particular, often escalates. Therefore
animportant first step isto persuade affected com-
munities to accept some responsibility for tack-
ling the problem. They are unlikely to do so for
long however, unless they receive tangible ben-
efits from elephants, such as tourism revenues.
Community-based strategies incur costs. If com-
munities affected by HEC are expected to bear
these costs in the long term, they must receive a
greater share of benefits earned from elephants.
Revenue generation fromwildlife schemesencour-
ages community support for elephant conserva-
tion and HEC mitigation. However, poor
governance (such as misappropriation of funds
destined for affected communities) creates resent-
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ment and discourages|ocal effortsto manage and
protect wildlife, including elephants.

*  Outdated or non-existent national policiesand leg-
idation (wildlife, land-use planning, agricultural
promotion, livestock development, etc.) often sty-
mie efforts to mitigate HEC. A more integrated
approach to policymaking is required.

e Communicating the HEC problem including its
economic implications effectively and accurately
to politicians and decisionmakers is a challenge.
HEC continuesto be misunderstood and paliticized.

* The sustainability of site-based HEC mitigation
projectsisan issue. There may belittle or no com-
munity and government interest or capacity to
maintain activities after external support hasended.
Long-term monitoring of the effects of HEC and
itsmitigation may also bedifficult tosustainin sites
where there is no ongoing research project.

e To ensure lasting outcomes for both people and
elephants, it is necessary to move beyond the site
level towards more integrated cross-sectoral ap-
proaches to conflict mitigation. Such approaches
need to simultaneoudly addressthe varioustechni-
cal, socio-economic and political issues at differ-
ent levels, from site to national. This reguires the
involvement of more stakeholders and solid sup-
port fromgovernment at al levels. ThelUCN/SSC
AfESG iscurrently investigating the possibility of
piloting such approachesin afew countries.
Thestudy of HEC isdtill awork in progress. AsSitua

tionsevolve, sowill the chalenges change. Moreresearch

and lesson-learning will help understand thedriving fac-
tors and help develop more effective strategies.
Key questions that repeatedly arose were these:

* Arethe methods replicable in other contexts?

* How do we define and measure the success of
HEC interventionsin the short, medium and long
term, and from whose perspective?

* How doweensurethe social, economic and envi-
ronmental sustainability of HEC interventions
after a project, especially an externally funded
project, has ended?

Recommendations

Several recommendations emerged from the meeting,
which those involved in HEC research, management
and mitigation (including range state governments,
NGOs and individuals) might find useful:

e Move towards a multisectoral or integrated ap-
proach to mitigating HEC.

» Develop more effective tools to communicate
HEC issues to politicians and decisionmakers.

e Update existing conflict-mitigation tools, such as
the lUCN/AFESG Decision Support System.

e ShareHEC data setswithin each country to make
sound arguments at national levels.

e Involve the private sector in improving the de-
sign and innovation of HEC mitigation.

e Develop a network of those who work with
elephants, for sharing information and experience.

e Establish funding priorities for HEC mitigation
and management work for the donor community.

e Develop standard tools or guidelinesfor incorpo-
rating social research into HEC to help research-
ers harmonize data collection across the el ephant
range states.

Next steps

The meeting achieved its objectives of sharing les-
sonsand identifying common findingsand challenges.
The discussion regarding a mechanism to facilitate a
learning network was not conclusive, although it did
suggest that practitionerswere keen to stay connected.
Participants committed themselves to stay in touch,
to share information, and to explore in more detail a
means of keeping the network alive and expanding
its membership.

Two further outputs are planned. First, the papers
presented will be published as proceedings with a
synthesis of the findings and conclusions from each
case study and recommendations from the discussion
sessions. Thiswill complement and build on existing
literature and tool s, and thus be of both scientific and
practical value to other researchers and HEC project
practitioners. The proceedings, expected to be com-
pleted by early 2007, will be distributed in print and
electronic form to reach a wide readership.

Second, plansare under way for afollow-on meet-
ing to be held in Thailand in early 2008. This will
repeat the process of the Nairobi meeting, but in an
Asian context with African representation, and will
further contribute to building the foundations for a
cross-continental information exchange network
among HEC mitigation practitioners.
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Rhino population sizes and trends

Richard Emslie

IUCN SSC African Rhino Specialist Group: email: remslie@kznwildlife.com

Population statistics for all wild populations of black
and white rhinos as at the end of December 2005 are
presented in tables 1-3. These statistics were revised
and compiled at the AfRSG meeting held at Mlilwane
Wildlife Sanctuary, Swaziland, from 27 Juneto 2 July
2006. This meeting was sponsored by UK’s Depart-
ment for Environment, Food and Rural Affairs
(DEFRA). Estimates based on speculation or old data
(speculative guestimates) are not included in the popu-
lation totals given in these tables. Only country totals
by subspecies are presented here asindividual popula-
tion details are kept confidential for security reasons.

White rhino

Thenumber of northern white rhinos (Ceratotherium
simum cottoni) has declined rapidly (table 1) in re-
sponse to an upsurgein poaching pressure. Only four
animalshave so far been confirmed by intensive aerial
surveys, follow-up flights and limited ground patrol-
ling. Thissubspeciescurrently facesthe greatest threat
to its continued existence since 1984.

Southern white rhino (C.s. Smum) numbers con-
tinue to increase rapidly. The population estimate for
thebiggest population (Kruger Nationa Perk) ishigher
than in 2003 and to some extent this reflects inherent
sampling variability associated with getting population
estimates for this very large population in avery large
park. However, when viewed over time, population
estimates for Kruger's white rhino population show a
clear and marked upward trend. In the remaining south-
ernwhite rhino populations, overall numbershaveaso
increased by 780 since 2003. Numbersof southernwhite
rhinos on private land in South Africa, however, are
likely to be underestimated, as survey datafor most of
South Africa's privately owned southern white rhino
populationswere available only for 2004 and not 2005.

Black rhino

Foot surveys were recently undertaken over much of
the range of the western black rhino (Diceros bicornis
longipes) in Cameroon. Before the fieldwork started,
survey leaders Jean Francois and | sabelle Lagrot spent
time with experienced black rhino monitors in both
KwaZulu-Natal, South Africa, and Zimbabwe, where
they gained field experiencein finding and identifying
black rhino signs. For part of thesurvey they werejoined
by Africa’s foremost rhino tracker, Jackson Kambwe
from Zimbabwe. Unfortunately the survey teamsfailed
to find any rhino signsin the areas covered. They also
confirmed the strong suspicions of anumber of AfRSG
membersthat the supposed photographic evidence pro-
duced by an NGO to justify claimsthat rhinos still sur-
vived in greater numberswere of faked, not real spoor.
As there were no rhinos left to monitor, trackers had
taken to faking spoor in an attempt to keep their jobs.
The survey teams & so came acrossregular evidence of
poaching and poachers. Thusit isfeared that the west-
ern black rhino may have become extinct. Surveyscon-
tinuein other areas not yet covered.

The number of eastern black rhinos (D.b.
michaeli) continuesto increase with marked increases
in the major range state, Kenya. Thisisin part are-
sponse to more attention being paid to biological
management. The single black rhino remaining in
Rwanda died in 2006, but it is included in the 2005
statistics. There has been no confirmation of the con-
tinued existence of apossible 2—4 in Ethiopia. Num-
bers of this subspecies continuetoincreaserapidly in
Tanzania and out of range in South Africa.

Estimated numbers of south-western black rhinos
(D.b. bicornis) in 2005 were dightly lower than for
2003. However, this appears to be solely a function of
the sampling variability inherent in the method used to
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survey the largest single population of this subspecies.
Other indicators for this population such as recorded
mortdlities and demographic data indicate that it con-
tinues to increase. Since 2003, numbers have also in-
creased in other populations of south-western rhinos
on state, private, custodianship and communal land.

The number of south-central black rhinos (D.b.
minor) hasasoincreased dightly but isbelow the mini-
mum target level of 5% per annum due to continued
suboptimal performancein somedonor populations (fol-
lowing aperiod of conservative biologica management)
and increased snaring and poaching deaths in some
Zimbabwe populations. With increased implementation
of the Ezemvel o-KZN-Wildlife black rhino biological
management policy, it ishoped that underlying growth
rates of the South African metapopulation can once
again increase above the minimum target figure of 5%
per annum. While poaching and increased snaring in
some Zimbabwe populations of south-central black
rhinos are cause for concern, fortunately underlying
growth rates in a number of Zimbabwean populations
continueto beamong the highestinAfrica. Andinjoint
Zimbabwe Wildlife Authority/WWF operations, over
50 rhinoshave been treated for snarewounds, and others
have been moved from vulnerable areas affected by land
resttlement to new safer areas. Theresult isthat despite
increased mortalities, total numbers of this subspecies
in Zimbabwe in 2005 are only dightly (—1.7%) lower
than 2003. Had it not been for thesefield actionscoupled
with thegood underlying growthinanumber of lowveld
populations, Zimbawe black rhino numberswould have
declined markedly. However, if highlevelsof poaching
and snaring continue, numbers may decline further in
this important range state. The numbers in Kruger
National Park areconservative, and may well behigher.
A block count trial isplanned for one of themajor areas
inthispark, andif successful itsapplicationto thewhole
park should improve knowledge of this AfRSG-rated
Key 1 population.

Overall, the number of black rhinos in the wild
has increased by 1316 in 10 years, since numbers
bottomed out at 2410 in 2005. This represents an an-
nual growth rate of 4.45% per annum. However, some
of this‘growth’ is due to much improved population
estimation in Africa’ sbhiggest black rhino population,
and as a result the actual underlying growth in num-
bersislikely to be alittle below the minimum target
of 5% per annum.

Changes in numbers of AfRSG-
rated Key and Important
populations

The continued increase in overall numbers of both
black and whiterhinosisreflected in increasesin the
number of AfRSG-rated rhino populations (table 2).
There are now 112 populations in Africa rated Key
and Important, up from only 60 in 1995.

By the end of 2005 the 6 white and 6 black Key1-
rated populations conserved 9273 (63.79%) of Afri-
ca's white rhinos and 1768 (47.45%) of the black.
The 14 Key2 and Key3 white rhino popul ations con-
served an additional 936 (6.48%) rhinos, with the 9
Key2 and Key3 black rhino populations conserving
563 (15.11%) more. Thusthe AfRSG-rated Key-rated
populations conserved 70.27% of white rhinos and
62.56% of black.

Thenumber of Important white rhino populations
has more than doubled in 10 years, from 22 in 1995
to 51 in 2005 with the number of Important black
rhino populations also increasing over the last 10
years, from 16 in 1995 to 26 in 2005. Important white
and black rhino populationsin 2005 conserved afur-
ther 1593 (10.96%) white and 868 (23.3%) black rhi-
nos.

The remaining unrated 352 white and 74 black
rhino populations conserved 18.77% of wild white
and 14.14% of wild black rhinosin 2005.

Rhinos under the various ownership
models

The estimated number of African rhinos and the
number of rhino populations asat the end of 2005 are
given in table 3, broken down according to species,
subspecies and management or ownership models.
White rhinos in the Kruger National Park area of
Greater Kruger National Park arelisted under * state’,
while those resident in the adjoining three private
nature reserves are listed as privately owned.

Numbers of populations by model

In 2005, of the 423 known discrete white rhino
populations in Africa, 349 (82.5%) were on private
land (either privately owned or managed under cus-
todianship for the state), and 51 occurred in state-run
protected areas. While more numerous, many of these
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Table 2. Total number of Key and Important African rhinoceros populations by country at 31 December 2005

Rating Black rhino White rhino Total Key
Keyl Key2+ (Key3) Important Keyl Key2+ (Key3) Important and Important
Botswana 0 0 0 0 0 2 2
DR Congo 1 0 0 1
Kenya 0 4 7 0 1(1) 2 15
Malawi 0 0 0 0
Mozambique 0 0 0 0 0 0 0
Namibia 2 0 2 0 2 2 8
South Africa 3 1(1) 7 5 8(1) 37 63
Swaziland 0 0 0 0 0 2 2
Tanzania 0 0 3 3
Uganda 0 0 0 0
Zambia 0 0 0 0 0 0 0
Zimbabwe 1 3 7 0 1 6 18
Total 2005 6 8(1) 26 6 12(2) 51 112
Total 2003 5 7(2) 22 6 11 45 98
Total 2001 5 11 19 5 9 44 93
Total 1999 5 6 18 5 6 36 76
Total 1997 5 7 15 5 6 33 71
Total 1995 5 6 16 6 6 21 60

privately owned white rhino populations are small
with an average size of only 11 rhinos, compared with
an average of 203 in state-run parks.

Of the 115 discrete black rhino populations in
2005, 45 occur on state-protected areas with an aver-
agesizeof 55 rhinos. Of populationsthat are privately
managed, 37 (roughly a third) were managed on a
custodianship basis (average size = 22). The number
of privately owned populations continuesto increase,
numbering 23 in 2005, although with the odd excep-
tion these are generally very small (averaging only
11 rhinos each).

State-run national parks and game
reserves

Table 3 shows that just over two-thirds (70.32%) of
African rhinos are still conserved in state-run pro-
tected areas, with 23.18% privately owned and afur-
ther 4.36% managed by the private sector on a
custodianship basis for the state. Rhinos on commu-
nal land account for afurther 1.09% with only 1.04%
of the continent’s rhinos under other models.

Private ownership

[N 2005 an estimated 3989 (27.43%) of Africa ssouthern
white rhino were privately owned. Five out of the 20
AfRSG-rated Key white rhino populationsin theworld
and afurther 29 of the 51 AfRSG-rated | mportant white
populations(that is, morethan half) occurred on private
land. Oneof the 6 Keyl populationswasanational park
linked to adjacent private game reserves.

The number of privately owned black rhinos con-
tinuesto increase, reaching 245 in 2005, up from only
76 in 1999. In 2005 there were 6 privately owned
Important black rhino populations.

Private custodianship

In contrast to the pattern with white rhinos, there are
many black rhinoson privateland in Kenya, Namibia,
Swaziland and Zimbabwe that are managed on acus-
todianship basis for the state (as opposed to being
privately owned). The bulk of privately managed
black rhinos are under custodianship on behalf of the
state (21.39% of al black rhinos) with only 6.58% of
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black rhinos being privately owned. In 2005, the 15
AfRSG-rated Key populations of black rhinos in-
cluded 4 Zimbabwean and 1 Kenyan custodianship
population; with afurther 8 Important custodianship
populations. From 1997 to 2005 the number of black
rhinos managed by the private sector on a custodian-
ship basis has doubled—from 394 to 797.

Communal land

More black rhinos than white rhinos occur on com-
munal land (150 vs 39), accounting for 4.03% of all
black rhinos.

Municipal, county council, area
authority reserves

In South Africaand Kenyathere are alimited number
of reserves and conservation areas run by local area
or municipal authorities. The Masai Mara National
Reservein Kenyaisrun by thelocal Narok and Trans

Mara county councils. South Africa aso has seven
small municipally owned and run parks that have a
few white rhinos.

Global status of rhinos in captivity
(intensive management)

The latest estimates, presented by Evan Blumer at
the 2006 AfRSG meeting, indicate that there are an
additional 240 black rhinos (171 eastern, 69 south-
ern, 0 south-western) and 760 white rhinos (10 north-
ern and 750 southern) under intensive management
worldwide. One of the northern whiteshassince died.

Postcript

Just before going to press the existence of one
population of 7 southern white rhino was confirmed
in Mozambique (as of 31/12/2006). Other reports of
rhinosin the country still require confirmation.

Black Rhino Range Expansion Project

Pam Sherriffs

Black Rhino Range Expansion Project; email: psherriffs@wwf.org.za

Thirteen black rhinos were recently
released onto the Pongola Game Reserve
in northern KwaZulu-Natal, South Africa.
The animals form the third founder
population of the Black Rhino Range
Expansion Project, a partnership between
WWF and the provincial conservation
organization Ezemvelo KZN Wildlife. To
create the Pongola Game Reserve, six
neighbouring landowners brought together
13,000 hectares of land under single man-
agement for the benefit of black rhinos.

Through the Black Rhino Range
Expansion Project morethan 80,000 hectares
of landin KwaZulu-Natal have been brought
under more rationa conservation use over
thelast three years.

Ezemvelo-KZN Wildlife

A translocated rhino is released on to Pongola Game Reserve.
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Ezemvelo KZN Wildlife

Sherriffs

These large blocks of uninterrupted land provide new areas in which
rhinos are breeding.

‘The project has contributed more than anything
in recent years to creating large blocks of uninter-
rupted land devolved to sound conservation
principles. It has been talked about for years—the
project has proved that it can happen,” says WWF
project leader Dr Jacques Flamand.

The project aims to increase the number of black
rhinos by increasing the land available for their con-
servation, thus reducing pressure on existing reserves
and providing new areasin which they can breed rap-
idly. It doesthis by facilitating partnerships between
neighbouring landownersto create large areas of land
with good black rhino habitat.

The project’s first founder population of 15 ani-
mals was released on to Munyawana Game Reserve
in 2004. The second population of 21 animals was
released onto the Zululand Rhino Reserve in 2005.
Both reserves were created by a number of neigh-
bouring landholders in order to receive black rhinos
from Ezemvelo KZN Wildlife.

‘“We are delighted at how well things have gone
at both of those sites. We have three calves so far and
areexpectingmore,” Dr Flamand said. Hea so praised
the many landowners who have helped the project
succeed. ‘ Landowners have committed themselvesto
partnerships with one another and with Ezemvelo
KZN Wildlife to look after black rhino on a custodi-
anship basis. For many this has required brave sacri-

fice. They have given
up a degree of inde-
pendence by taking
down fences with their
neighbours and they
have contributed signi-
ficantly, in cash and
kind, to protecting
black rhinos on their
land.’

The uninterrupted
blocksof land catalysed
through the project
range in area from
13,000 hectares to
24,000 hectares and
there is the exciting
prospect of links
between them. There
are also excellent
prospects of bringing in community-owned land, Dr
Flamand said. ‘ Through the Black Rhino Range Ex-
pansion Project we hope to make black communities
real stakeholdersin conservation, which isimportant
for thelong-term security of the black rhino and other
endangered species.’

The WWF and Ezemvelo KZN Wildlife Black
Rhino Range Expansion Project is made possible
through funding from WWHF-Netherlands, through
WWF-South Africa, and is supported by the Mazda
Wildlife Fund.

As part of the ongoing attempt to minimize stress
for translocated animals, anew rel ease technique was
tried this year. The animal is given an anaesthetic in
the crate. As it is about to fall asleep, the door is
opened and it wanders out. A ropeis held to slow its
momentum. ldeally, it falls asleep just outside the
crate. All equipment, lorries and staff |eave the area,
except for the person who administers the antidote.
When the animal wakes up afew minuteslater, there
is nothing around to disturb it.

In almost all of the releases at Pongola, the
translocated rhinos immediately started browsing.

For more information contact

Dr Jacques Flamand

emall: jflamand@wwf.org.za

tel: +27 (0)82 705 9710; +27 (0)35 550 0666
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A jungle in mourning: Nepal loses its leading defenders of

large mammals

Eric Dinerstein

Chief Scientist and Vice President for Science, WWF-US; email: eric.dinerstein@wwfus.org

On 23 September 2006, Dr Tirtha Man Maskey, Mr
Narayan Poudel, Mr Mingma Norbu Sherpa and Dr
Chandra Prasad Gurung perished along with seven
other irreplaceable leadersin conservation in a heli-
copter crash on the steep slopes below Mt
Kangchenjunga, the third highest peak in the world.
The team had just departed from Ghunsa village in
eastern Nepal after officially handing over therecently
created Kangchenjunga Conservation Area—the
centerpiece of WWF's Sacred Himalayan Land-
scape—to local communities to manage.

| cannot recall any time in recent history when a
single nation suffered theloss of so many top conser-
vationistsin asingletragic accident. Thismemoriam
dwells not on the staggering void created by their
deaths but rather highlights the magnitude of their
accomplishments aswell astheir endeavoursto save
large Asian mammals.

Not long ago | had the good fortune to accom-
pany theminthe Terai Arc Landscapein the plains of
southern Nepal. This was the spring of 2004. This
landscape is the site of an ambitious plan to recon-
nect 12 parks and reserves through some of the
world’s most densely populated areas spanning 950
km in lowland Nepal and continuing through north-
ern India. It has the goal of managing Asia’s
megavertebrates, which include the tiger, the Asian
elephant and the greater one-horned rhinoceros as a
single population linked by dispersal or translocations.

We met in Chitwan National Park to help shoot a
segment on rhinocerostrand ocation for the CBS news
show 60 Minutes-11. After an hour on elephant-back
of searching for rhinos, some of our elephants sud-
denly formed a circle around a female rhinoceros
standing defiantly in thetall grass. The driver of one

The late Dr Tirtha Man Maskey

of the domestic elephants positioned himself to al-
low Dr Tirtha Man Maskey, then director general of
National Parksand Wildlife Conservation, get aclean
shot with atranquilizer dart.

It was fitting that Dr Maskey be given the honour
of darting the rhino as he served asthefirst warden of
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Tsangay Wangchuck

Lee Poston

Dinerstein

The late Dr Chandra Prasad Gurung

Chitwan back in 1972 and as director general, had
stressed the need to trand ocate large mammals to re-
establish extirpated populations in the Teral reserves.
The operation was routine because Nepal's wildlife
officials had embarked upon a ground-breaking effort
in 1986 to be the first nation to capture, radiocollar,

study, and eventualy trand ocatethis speciesto reserves
wherethey historically occurred but had been poached
to extinction more than two centuriesago. By thispoint
in the spring of 2004, more than 150 rhinos had been
captured either for research or for trand ocationto Bardia
or SuklaPhantaNational Parksin Nepa’swesternlow-
lands, without a single mortality during capture.

Also on hand were Dr Chandra Gurung, the coun-
try representative of WWF-Nepal, and Mingma
Norbu Sherpa, an early protégéof Sir Edmund Hillary
and the first Sherpa warden of Mt Everest National
Park. For many years Mingma served as WWF's di-
rector for the Eastern Himalayas programme, which
included Nepal, India, Bhutan and Tibet Autonomous
Region.

Chandra and Mingma had garnered international
acclaimfor their effortsto create the Annapurna Con-
servation Area, the first large landscape managed by
an NGO for the benefit of montanewildlife and moun-
tain peoples. Chandra hailed from a Gurung village
several days walk from Pokhara, on the slopes of
Annapurna. Hewas alocal hero, well recognized for
his achievements. Mingma joined Chandrain an ef-
fort to create a conservation area with an innovative
self-financing mechanism that set the stage for atre-
mendous|eap forward promoted under Maskey’sten-
ure as director general: the government of Nepal
declared that 50% of al revenue generated by parks
be recycled to buffer zones surrounding nature re-
serves rather than deposited in the national treasury.
Overnight, those living around parks had a much
larger stake in conservation.

Maskey hailed from Kathmandu, but between his
stint aswarden of Chitwan and his pioneering disser-
tation field work on the biology of the gharial, an
endangered crocodilian, he was at home in the hot
and steamy terai jungle. Mingma and Chandra were
two Himalayan mountain men, but together with
Maskey, they were the driving force behind the crea-
tion of the Teral Arc Landscape. While Chandraand
Mingma hel ped secure funds and bring global atten-
tion to this landscape, Maskey was their government
ally, often working behind the scenesto |eap bureau-
cratic hurdles. Their efforts culminated when the
Nepal government madethe Teral Arc Landscape part
of itsfive-year plan and recently even created an of -
ficein the Department of Forests dedicated to imple-
menting the Teral Arc Landscape plan.

Mr Narayan Poudel had half ayear ago been pro-
moted to director general of the Department of Na-
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tional Parks and Wildlife Conservation, taking over
the helm from Dr Maskey. He did his bachelor’'sand
master’s degrees in botany in the USA. He was one
of the key persons in establishing Makalu-Barun
National Park. Recently he was faced with the diffi-
cult task of restoring security in Nepal’s rhino areas
after a spate of poaching caused by the political un-
rest of the last two years had reduced the number of
rhino by about one-third.

None of these four were men of modest dreams.
They envisioned vast landscapesin the eastern Hima-
layas region where corridors connected protected
areas, spanned elevational gradients and transcended
national boundaries. Above all, they also envisioned
involving local people from the outset in planning
these conservation areas, and in entrusting them with
stewardship of managing these landscapes. Their vi-
sion was to fully integrate community-based conser-
vation with contemporary conservation biology.

They were doerswho served asthe best role mod-
els for aspiring Asian conservationists. They could
grasp new ideasand adapt themto local realities; they
were willing to take risks and be on the leading edge

of conservation techniques. They cut through bureauc-
racy and red tape, ensured that field effortswere based
on the best science, championed the causes of those
living near parks, and charmed international donors
into supporting their field programmes. They im-
pressed everyone with their field experience and their
professionalism.

Maskey used to say, ‘If you are afriend of wild-
life you are my friend.” He applied thisto everyone,
no matter what their country of origin. At the time of
his death he was the Co-Chair of the Asian Rhino
Specialist Group, thus assuming aleadership role to
ensure the future of Asia’'s rhinos. Mingma and
Chandrawere committed to seeing the blueprints and
foundations of the Sacred Himal ayan L andscape and
the Terai Arc Landscape, two big landscapes they
championed nationally, regionally and globally to
become a reality, and the successes achieved there
are testament to their leadership.

Conservation and the large mammals of Nepal
have lost four of their greatest friends and defenders.
The world should honour them by picking up where
they left off and completing their noble mission.

Andries Marthinus (Clem) Coetsee

13 May 1939-4 September 2006

Russell Taylor

email: rtaylor@wwfsarpo.org

A world without Clem is hard to believe. We all
thought Clem would endure forever and that he was
without time. This modest, unassuming man was un-
sparing of himself for thewildlife heloved and served
sowell. Hiscommitment, dedication and compassion
for both hisfellowmen (especially children!) and the
wildlife he worked so hard for are immeasurable.
Clem’s outstanding and exemplary wildlife con-
servation career in the Zimbabwe Game Department
and later the Department of National Parksand Wild-
life Management, began with Tsetse Control Opera-
tions in the early 1960s, in the Copper Queen and
Gokwe areas of the Sebungwe District, south of the
then newly filling Lake Kariba. With hisbrother Paul
and others, he was responsible for large-scale game

control activities, and together these two men become
legendary for their bushcraft and hunting skills.

Clem then moved closer to the Zambezi Valley,
firstly to ManaPools, hisfavourite and probably most
loved station, and then in the early 1970s on to
Matusiadonha Game Reserve, asit was then known.
Hewas also intimately involved at thistime with the
early capture and translocation of black rhinos from
newly settled areasin Binga and Gokwe. He contin-
ued with the early work of developing Matusadona
National Park, which Rob Francis had so ably com-
menced at the end of the 1960s.

The next posting Clem took up was that of run-
ning the Game Management Unit at Umtshibi in
Hwange National Park. Here he was responsible for
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running game management operations across the
country. It was here also that Clem perfected the art
and science of large-scal e el ephant reductions, atask
that no one ever enjoyed but which Clem, together
with his team of young rangers, tackled with formi-
dableenergy and fortitude, but never without humour.
Always with a twinkle in his eye, Clem’'s humour
never failed to restorelagging spiritsand moralewhen
the going was tough.

During the severe droughts of the early 1990s,
which were especially devastating in the south-east
lowveld, Clem pioneered the mass capture, movement
and translocation of live elephant herds, from

Gonarezhou National Park mostly to the Save Con-
servancy but al so el sewhere, notably to South Africa.
For theseinnovative and remarkabl e conservation ef-
forts, Clem gained well-deserved international rec-
ognition.

Thereafter Clem left the Department of National
Parksto run and manage his own game management
business in the lowveld.

Clem Coetsee was, in every respect, agood man
who will be sorely missed. Our deepest sympathies
go to his wife, Em, daughter, Beth, son, Vicus, and
his brothers, Paul and Vic, and sisters, Anne and
Mimie, and all their families.
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GUIDELINES TO CONTRIBUTORS

Aim and scope

Pachyderm publishes papers and notes concerning
all aspects of the African elephant, the African rhino
and the Asian rhino with afocus on the conservation
and management of these speciesin the wild. At the
sametime, thejournal isaplatform for disseminating
information concerning the activities of the African
Elephant, the African Rhino, and the Asian Rhino
Specialist Groups of the IUCN Species Survival
Commission.

Submission of manuscripts

Submit manuscripts electronically by email.
Alternatively, submit a hard copy and floppy disk or
CD by mail.

Email contributions should be sent to:

afesg@iucn.org
with copy to: hvh@wananchi.com

Contributions by post to:

The Editor, Pachyderm

IUCN/SSC AfESG

PO Box 68200 — 00200

Nairobi, Kenya

tel: +254 20 3876461, fax: +254 20 3870385

Preparation of manuscripts

Manuscripts are accepted in both English and French
languages. Where possible, the abstract should be
provided in both languages.

Title and authors: The title should contain as many
of the key words as possible but should not be more
than 25 words long. Follow with the name(s) of the
author(s) with insitutional affiliation and full postal
and email address(es). Indicate the corresponding
author, to whom proofs and editorial comments will
be sent; give post and email addresses for the
corresponding author.

Research papers: Should be not more than 5000
wordsand be structured asfollows: 1) Title (asabove),
2) Abstract of not more than 250 words (informative
type, outlining information from the Introduction,
Materials and methods, Results, Discussion, but not
detailed results), 3) additional key words (if any), not
appearing in the title, 4) Introduction, 5) Materials
and methods, 6) Results, 7) Discussion, 8) Conclu-
sionsif appropriate, 9) Acknowledgements (optional,
brief), 10) References, 11) Tables, 12) Figure and
photo captions, 13) Figures and photos.

Papers may bereports of original biology research or
they may focus more on the socio-economic aspects
of conservation, including market surveys.

Preferably provide figures and mapsin their original
form, for example, Excel files, mapsasepsor tif files
(17 x 15 cm, 600 dpi), when submitting in electronic
form. Indicate clearly the author or source of figures,
maps and photographs.

Field notes: The journal welcomes notes from the
field. They may contain figures and tables but should
be brief.

Book reviews: Pachyderm invites reviews of newly
published books, which should be no morethan 1500
words long.

Letters to the editor: Letters are welcome that com-
ment on articles published in Pachydermor on any other
issuerelating to elephant and rhino conservationin the
wild.

Journal conventions

Nomenclature

Use common names of animalsand plants, giving sci-
entific namesin italics on first mention.

Use an ‘s for the plura form for animals: rhinos,
elephants.
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Guidelines

Spelling

Use British spelling, following the latest edition of
the Concise Oxford Dictionary or the New Oxford
Dictionary of English, using‘ Z' instead of ‘'S’ inwords
like ‘recognize’, ‘organization’, ‘immobilized’; but
‘analyse’, ‘parayse’.

Numbers

Use Sl units for measurement (m, km, g, ha, h) with a
space between the numeral and the unit of measure-
ment. Give measurements in figures, for example 12
mm, 1 km, 3 ha, except at the beginning of a sentence.

Spell out numbers under 10 if not a unit of measure-
ment unless the number is part of a series containing
numbers 10 or over, for example: 14 adult males, 23
adult females and 3 juveniles.

Inthetext, writefour-digit numberswithout acomma;
use a comma as the separator for figures five digits
or more: 1750, 11,750. The separator will be a full
stop in French papers.

References

Use the author-year method of citing and listing ref-
erences.

In the text, cite two authors: ‘(X and Y 1999)’ or ‘X
and Y (1999)’; cite more than two authors ‘(X et al.
1996)" or ‘X et d. (1996)’. Notethat thereisno comma
between the author(s) and the year.

In the reference list, cite publications as in the
following examples. List in aphabetical order. Write
out journal titlesin full.

Adams JX. 1995hb. Seizures and prosecutions. TRAFFIC
Bulletin 15(3):118.

Dobson AP, May RM. 1986. Disease and conservation. In:
ME Soulé, ed., Conservation biology: the science of
scarcity and diversity. Sinauer Associates, Sunderland,
MA. p. 123-142.

Struhsaker TT, LwangaJS, Kasenene JM. 1996. Elephants,
selective logging and forest regeneration in the Kibale
Forest, Uganda. Journal of Tropical Ecology 12:45-64.

Sukumar R. 1989. The Asian elephant: ecology and man-
agement. Cambridge Studies in Applied Ecology and
Resource Management. Cambridge University Press,
Cambridge.

Cite unpublished materia asfollows:

Tchamba MN. 1996. Elephants and their interactions with
people and vegetation in the Waza—L ogone region,
Cameroon. PhD thesis, University of Utrecht, The Neth-
erlands. 142 p.

Woodford MH. 2001. [Titl€]. [Journal or publisher]. Forth-
coming. [if publication date is known]

Woodford MH. [Titl€]. [Journal or publisher]. In press. [if
publication date is not known]

Not accepted asreferences are papersin preparation or sub-
mitted but not yet accepted.

‘Pers. comm.” accompanied by the date and name of the per-
soniscited in the text but not given in the reference list.
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