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I. BACKGROUND INFORMATION ON HEMA’S PATH TOWARDS THE PHD STUDY  
 
Emmanuel HEMA is a native of Burkina Faso. He graduated as a rural development 
specialist at the Polytechnic University of Bobo-Dioulasso in 1998, after the completion 
of his diploma studies in Chemistry and Biological Sciences at the University of 
Ouagadougou in 1995.  
 
After his rural development studies, Hema worked for one year (1998-1999) at the 
NATURAMA foundation (a local NGO in Burkina Faso). In November 1999, he won a 
place as one of the trainees in an innovative professional 3-year training program for 
elephant biologists and managers, with Conservation International (CI) in Côte d’Ivoire 
and Ghana.   
 
It was at that intensive training course, under the supervision of Dr Richard BARNES 
that Hema learnt about elephants through several study programs including:  

- Survey methods in forests and the savanna zone of west Africa;  
- Intensive crop-raiding studies; 
- Elephant behavioral and infra sound communication experimental studies in  

collaboration with Cornell Laboratory of Ornithology; 
 
In 2002, Hema won a place for a DEA (Diplôme d’Etudes Approfondies) course at the 
University of Cocody in Abidjan. However he was obliged to leave because of the civil 
strife in Cote d’Ivoire but was able to transfer to the University of Ouagadougou in 
Burkina Faso. 
 
After completion of DEA studies in 2004, and based on his field experience, Hema was  
selected by Save The Elephants (in Kenya) as a research fellow to work with two other 
NGOs, The WILD Foundation (in USA) and the Environment and Development Group (in 
UK) on the Gourma elephant research project in Mali. He expressed to Iain Douglas-
Hamilton, the Director of Save the Elephants, his intention to study for a PhD. 
 
Under this research program and the supervision of Iain Douglas-Hamilton, HEMA 
carried out the first elephant photo-identification study in West Africa. The results were 
presented in a joint report published by the consortium The WILD Foundation, Save the 
Elephants and the Environment and Development Group. 
 
In line with its objectives of improving scientific knowledge on West African elephant 
populations and building the sub-region’s professional skills, the project paid for Hema’s 
university fees for his doctorate studies at the University of Ouagadougou.  
 
Hema’s research examined habitat use by savanna elephants in a protected area 
(Nazinga Game Ranch in southern Burkina Faso) surrounded by expanding human 
pressures.    
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II. GENERAL INFORMATIONS ON THE PhD STUDY 
 
→ Title: DISTRIBUTIONS DE L’ELEPHANT (Loxodonta africana africana 

Blumenbach 1797) ET IMPACT SUR L’ENVIRONNEMENT DANS LA SAVANE 
OUEST-AFRICAINE: LE CAS DU RANCH DE GIBIER DE NAZINGA AU 
BURKINA FASO 

 
→  Name of author: Emmanuel M. HEMA 
 
→  Author’s address: 01 BP 3379 Ouagadougou 01 – Burkina Faso; Email : 

<hema.emmanuel@yahoo.fr> 
 
→ Supervisors:   - Wendengoudi GUENDA, Professeur Titulaire,   

   University of  Ouagadougou, Burkina Faso; 
               - Dr. R. F. W. BARNES, Visiting Scholar   

   University of  California, San Diego, USA; 
 
→ Date when thesis was defended:  22th December 2011 
 
 
→ Qualification obtained:  Doctorat Unique, Sciences Appliquées,   
     Biologie et Ecologie Animales 
 
→ Job perspective: None yet; 
 
→ Supports secured for the PhD study:  
 
The PhD study was carried out between 2005 and 2011. The first part of five years of 
university fees and some allowance for the study (amounting to a total of 3,175,000 F 
CFA) were paid by the consortium of The WILD Foundation in USA, Save the Elephants 
in Kenya and Environment & Development Group in UK.  The WILD Foundation 
supported the second half of the fees.  In addition, the Mali Elephant Project allowed me 
to have field experience and training (elephant identification and recognition techniques 
with Iain DOUGLAS-HAMILTON and GIS training with Susane CANNEY at the Elephant 
Research station at Sumburu in northern Kenya), with a  laptop computer; 1 GPS 
Garmin-12 and 1 Olympus Camedia digital Camera. 
 
→ Study area: The Nazinga Game Ranch covers an area of 913 km2 in south 
central Burkina Faso (cf. illustration below). The region is within the sahelo-soudanian 
sector of the country and the vegetation is the tall grass tree shrub savanna type. 
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Illustration of the localization of the study area 
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→ PhD ABSTRACT:  
This study was carried out in the Nazinga Game Ranch. The goal was to collect 
scientific data on Elephants to support long-term management of wildlife in West Africa. 
With respect to the ranch managers’ requests, the specific objectives of the study were 
to estimate the number of Elephants, to test the hypothesis that Elephant numbers show 
large annual changes at Nazinga, to describe the seasonal distribution of Elephants and 
their impacts upon the ranch’s woody vegetation, and to make recommendations for the 
effective monitoring and conservation of these pachyderms.  
 
The size of the Elephant population was estimated by direct counts along line transects 
in February 2007 (the dry season). Animals were counted on 79 portions of transects 
giving a total transect length of 680.20 km. The Elephant population in the ranch was 
estimated at 2518 (95% Confidence Limit: 1476-4294) individuals.  
 
The dung count method was used to test the hypothesis of large annual changes of 
Elephant numbers, to show their seasonal distributions and their impacts upon the 
ranch’s woody vegetation. Dung-pile populations were estimated during the wet season 
of 2006 and the dry seasons of 2007 and 2008. Dung-pile data were recorded along 54 
transects of 1 km each. During the 2008 dry season the woody vegetation was surveyed 
simultaneously. The distance of each transect from the nearest village, the nearest 
permanent water source, the nearest guard post and tourist camp was measured using 
ArcView 3.2. There was no significant difference between the dung-pile densities of dry 
seasons of 2007 and 2008. However, seasonal differences in the distribution of the 
ranch Elephants were noted. The wet season distribution was independent of villages 
but influenced by illegal activities. The dry season distributions were determined by 
proximity to villages and water. During the dry season, elephants were attracted to 
villages by grain stores and fruiting trees. Stochastic simulation models confirmed the 
ranch authorities’ observation that Elephant browsing is causing the tree and shrub 
populations to decline. In particular, the simulation models predicted that the cohort of 
Acacia gourmaensis trees and shrubs might almost totally disappear within a few years 
while the cohorts of Vitellaria paradoxa and Maytenus senegalensis will probably decline 
dramatically.  
 
The superiority of the dung count method over the direct count method for detecting 
trends in populations was shown by an analysis of surveys made at Nazinga from 1980 
to 2008. It is recommended that the dung count method be used for monitoring trends in 
Elephants at Nazinga and also elsewhere in the West African savannas.  
 
It is suggested that the ‘‘problem’’ of Elephant impact upon the Nazinga vegetation be 
addressed by using dispersion as a process to moderate the spatiotemporal density of 
Elephants.  
 
Key words: Elephants, dung, distribution, water, villages, woody vegetation, Nazinga 
Game Ranch, Burkina Faso. 
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→  Graduation images: 

        
Hema presenting his thesis 
 

 
Hema answering to the panel’s questions 
 

 
The jury announcing the final decisions 
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President of the jury congratulating HEMA 

 
HEMA Posing with all the Panel member except Dr. Barnes who was not physically 
present in Ouagadougou 
 

 
Hema thanking all the participants 


