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Abstract: 
 The goal of this paper was to discuss and present a health intervention strategy designed 
to minimize the contact between humans and primates in order to prevent the emergence of new 
forms of the virus HTLV, or Human T-cell Lymphotropic Virus among rural hunters in 
Cameroon.  The significance of emerging viruses with pandemic potential is a global problem.  
The health strategy will address the issues of bushmeat hunting, insufficient infrastructure, 
finding an alternative source of protein, and cultural impasses.  Through a community-based 
approach combining public health and conservation measures, the goal is to decrease the 
bushmeat trade in order to protect human health and well-being for future generations.  Given the 
global nature of viruses, it is imperative that measures be taken now, before catastrophic 
expansion of the HTLV, to first understand and document the extent of viral infections both 
among human and primate reservoirs and begin an education campaign to discourage risky 
behavior.  
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BUSHMEAT HUNTING IN CAMEROON:   
A GLOBAL HEALTH RISK 

 

Humans have had unprecedented success as species due to our ability to alter the 

environment to fit our ever-changing needs.   However, this manipulation has created time and 

again, dangerous imbalances in nature’s dynamic equilibrium.  In the context of infectious 

diseases, this can be a costly trade-off.  The repercussions of human activity can be seen in the 

field of emerging infectious diseases (EIDs) 1.  Such diseases are directly linked to changes in the 

ecology of the host and pathogen that create a new equilibrium, often leading to the expansion of 

new strains and new diseases.2  A brilliant illustration of this is Human Immunodeficiency Virus.  

Originally a primate virus, HIV-1 entered human populations at the turn of the 20th Century in 

rural Zaire as a result of contact with chimpanzees, and has since expanded at a catastrophic 

rate.3  Unfortunately, HIV is hardly a singular example of an infectious disease with an origin in 

wildlife.  Zoonotic infections such as Bubonic Plague, Swine flu, SARS, Ebola Virus, and 

Marburg Virus receive extensive attention due to the threat they pose to human health.4  Other, 

less sensational emerging infectious diseases have received minimal attention, yet, nevertheless, 

pose a serious threat to public health.5  

In Cameroon, a newly discovered form of Human T-cell Lymphotropic Virus (HTLV) 

has been found in individuals who hunt and butcher wild primates, or bushmeat.6   HTLV is a 

                                                
1 Michael Greger, “The Human/Animal Interface:  Emergence and Resurgence of Zoonotic Infectious Disease.” 
Critical Reviews in Microbiology 33, 4 (October 2007): 243-299. 
2 P Daszak, et al, “Emerging Infectious Diseases of Wildlife:  Threats to Biodiversity and Human Health.”  Science 
287, 5452 (2000): 443-449. 
3 Michael Worobey et al,  “Direct Evidence of Extensive Diversity of HIV-1 in Kinshasa by 1960.”  Nature 455, 
7213 (2008):  661-664. 
4 Paul R. Hunter et al, “Wildlife Trade and the Emergence of Infectious Disease.” EcoHealth 4, 1 (March 2007):  
25-30. 
5 Hunter, “Wildlife Trade,” 28. 
6 Nathan D. Wolfe et al, “Emergence of Unique Primate T-Lymphotropic Viruses Among Central African Bushmeat 
Hunters,” PNAS 102, 22 (May 31, 2005): 7994-7999. 
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cousin to HIV and possesses a strikingly similar tale of emergence into human populations.7  

While two strains of HTLV are already circulating globally, the other two previously unknown 

strains in Cameroonian bushmeat hunters seem to be limited to forest villages.8  Genetic 

evidence reveals that HTLV crossed-over into human populations as a result of contact with 

primates through hunting.9  In order to protect people from further HTLV infection, the practice 

of bushmeat hunting must be addressed.  By nature, issues of health are incredibly complex.  

Here, the risks associated with bushmeat hunting are intrinsically tied to natural resource 

consumption, cultural attitudes, population size, poverty, governance.  It stands to reason that a 

discussion of community health and development, in this case, must first address natural 

resource management. 

The goal of this paper is to provide a compelling argument as to why the world should 

care if a few people in Cameroon put their health at risk by hunting bushmeat.  The intervention 

strategy I propose consists of both community-based conservation and health advocacy programs 

aimed at changing the dynamic between rural communities and the surrounding forests, in order 

to preserve both the health and quality of life for future generations.  The unsustainable rate at 

which primate bushmeat is being removed from the forest by these villages relates directly to an 

increased risk of infection with an emerging infectious disease such as a novel strain of HTLV.10  

Emerging infectious diseases, such as HTLV, are a global concern because of their innate 

potential to develop into a large-scale pandemic.  Like wildfires, all it takes to go from a spark to 

a blaze is the right combination of factors.  As it turns out, Cameroon is an ideal place for a virus 

to make the transition from primates to humans.

                                                
7 Sara Calattini et al. “Human T-cell Lymphotropic Virus Type 3:  Complete Nucleotide Sequence and 
Characterization of the Human Tax3 Protein.”  Journal of Virology 80, 19 (October 2006):  9876-9888. 
8 Wolfe, “Emergence of Unique PTLV,” 7994-7999.   
9 Wolfe, “Emergence of Unique PTLV,” 7994-7999. 
10 Hunter, “Wildlife Trade,” 28. 
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EMERGING INFECTIOUS DISEASES:  HTLV IN CAMEROON 
 
 
PUBLIC HEALTH IMPLICATIONS OF THE BUSHMEAT TRADE AND 
VIRAL DIVERSITY 
 

The forests of Central Africa, Cameroon in particular, are home to an astounding number 

of animal and plant species.  This degree of variation also characterizes the retroviruses that 

infect both humans and non-human primates (NHPs).  Over the past several decades researchers 

have discovered the presence of all subtypes of HIV-1 group M (A-H), HIV-1 groups O and N, 

as well as HTLV-1 and HTLV-2 in Cameroon.11  This same profusion of strains and subtypes 

can also be seen in simian or primates viruses, notably; SIV (simian immunodeficiency virus), 

STLV (simian t-cell lymphotropic virus), and SFV (simian foamy virus).  So far, the more 

researchers uncover about the nature of retrovirus diversity in Cameroon, the more apparent the 

fundamental holes in our understanding become.  It has been suggested that science has 

described only 1% of the estimated 500,000 viral species.12  Despite this, what is clear, is that 

compared to most other places in the world, Cameroon is a veritable stew of retroviruses.  The 

unusual abundance came about as a result of multiple cross-species transmissions of primate 

viruses to humans, which in turn led to the differentiation of the human strains.  Yet, it is 

important to take a step back and examine this process in more detail.   

Normally, each species, be it mammals, reptiles, or insects, is susceptible to a number of 

species-specific pathogens.  Thus, guinea pigs as safe from infection with lizard-specific viruses 

and visa-versa.  However, this protective shield is undermined by the ability of viruses to 

produce vast variations.  During replication cycle, millions of “errors” are made because viruses 

                                                
11 Calattini, “Human T-cell Lymphotropic Virus Type 3,” 9876-9888. 
12 Hunter, “Wildlife Trade,” 25. 
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lack the cellular machinery to double check the newly copied genetic information the way human 

cells do.  These “errors” lead to variation within the new viral population, and variation is very 

responsive to selective forces.  Depending on the circumstances, one of these “errors” can confer 

an advantage, like the ability to cross the species-barrier which, might then begin causing disease 

in a species that was up until this point safe from infection.13  With this built-in machine to create 

variation, viruses are masters at evasion and expansion.  Take, for example, HIV produces 10 

billion virions daily in an infected host and each of these new genomes contains at least one 

mutation, resulting in every possible mutation occurring every day in each infected individual.14  

Needless to say, the opportunities are endless for HIV.  An important caveat is that, the initial 

crossover into another species does not necessarily lead to a pandemic.  For a disease to emerge, 

it has to be first transmitted into humans, and then spread through human to human contact.15  

This depends on a host of factors including:  the degree and nature of animal-human contact, the 

probability that the animal is infected, the genetic vulnerabilities of the human host, the 

infectiousness and virulence of the pathogen to humans, and the geographical remoteness of the 

transmission event.16  When a pathogen crosses the species barrier from animals to humans, it 

described as zoonotic transmission.   

In Cameroon, the presence of so many forms of HIV and HTLV is due to multiple 

zoonotic transmission events facilitated by the high levels of contact between humans and 

primates due to the bushmeat trade.17  Several variants of the original virus crossed the species 

barrier and once in humans developed in the “strains” circulating the world today.  Thus, rural 

                                                
13 Ewald, Paul W. Evolution of Infectious Disease.  (New York, NY: Oxford University Press, 1994), 123.  
14 Michael Worobey, lecture on evolution of HIV (course on the evolution of infectious disease, University of 
Arizona, Arizona, October 2, 2008).   
15 Hunter, “Wildlife Trade,” 26. 
16 Hunter, “Wildlife Trade,’ 26.   
17 Wolfe, “Emergence of Unique,” 7994-7999. 



 8 

Cameroonians who engage in risky behaviors such as hunting and butchering wild primates, or 

“bushmeat” are at an increased risk of contracting novel forms of HTLV.    

Why is the discovery of novel strains of HTLV among limited populations a significant 

event?  It is important because of the 61 million people worldwide who are currently infected 

with HTLV and HIV, both of which have known zoonotic-origins.18,19  It is important because of 

the booming bushmeat trade, which is in large part responsible for the exposure of humans to 

infected wildlife.20  While the small, isolated communities in which HTLV has been found are 

unlikely, themselves, to be the source of a major outbreak; the bushmeat trade greatly increases 

the probability that urban dwellers will be exposed to infected animals.21  It is important because 

the epidemic potential of an outbreak is substantially greater in an urban setting.22  The wildlife 

trade, coupled with the abundance of transmissible simian viruses should be regarded as a 

serious threat to human health worldwide.23  It is imperative to monitor and prevent high-risk 

populations from contracting potentially devastating viruses.  The most effective way to prevent 

the emergence of novel infections is to limit the contact between humans and primates through 

the reduction and regulation of the bushmeat trade.24  In order to implement such a strategy, it is 

critical to understand the ecology of the virus and the context of its emergence.    

 

 

 

                                                
18 Barbara P Hamann.  Disease:  Identification, Prevention, and Control 3rd Edition.  (Boston, MA:  McGraw-Hill, 
2008), 210-218. 
19 Worobey, “Direct Evidence,” 661-664. 
20 RFW Barnes,  “The Bushmeat Boom and Bust in West and Central Africa.” Oryx 32, 3 (July 2002):  236-242. 
21 Hunter, “Wildlife Trade,” 29. 
22 Hunter, “Wildlife Trade,” 29. 
23 Beatrice Hahn et al,  “AIDS as a Zoonosis:  Scientific and Public Health Implications.”  Science 287, 5453 
(January 28, 2000):  607-614. 
24 Hunter, “Wildlife Trade,” 30. 
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HUMAN T-CELL LYMPHOTROPIC VIRUS:  THE BASICS 

In order to develop an effective prevention strategy for emerging HTLV infections, a 

satisfactory understanding of the pathogenesis, biology, natural history, and evolution in 

primates is needed. 25  Equally as important, are the components of human culture that facilitate 

virus transmission. To begin with, HTLV falls under the larger designation of Primate T-

Lymphotropic Viruses.  These are deltaretroviruses classified into three distinct groups, PTLV-1, 

2, and 3.26  When found in humans they are referred to as HTLVs and when found in simians, or 

monkeys, they are referred to as STLVs.  Each human type (1, 2, and 3) has a simian homolog.   

Though it was quickly overshadowed by HIV, after its discovery in 1980, HTLV-1 was 

the first human oncogenic (cancer causing) retrovirus to be isolated.27  Since then, it has spread 

worldwide to at least 22 million persons sexually, from mother to child, and through 

contaminated blood transfusions and needle sharing among drug users.28   Behaving remarkably 

like its cousin HIV29 it preferentially infects CD-4+ T-lymphocytes, in vivo, once in the body.30  

Put simply, HTLV causes severe hematological and neurological diseases31 commonly classified 

into three categories: neoplastic diseases (adult T-cell leukaemia/lymphoma), inflammatory 

syndromes (HTLV-1-associated myelopathy/tropical spastic paraparesis and uveitis), and 

opportunistic infections (Strongyloides stercoralis hyperinfection).32  HTLV-2 is similar, but less 

                                                
25 Hahn, “AIDS,” 607-614.   
26 Wolfe, “Emergence of Unique,” 7994, 7999. 
27 Bernard J. Poiesz et al.  “Detection and Isolation of Type C retrovirus particles from fresh and cultured 
lymphocytes from a patient with cutaneous T-cell lymphoma.”  Proceedings of the National Academy of Sciences 
77, 12 (Dec. 1, 1980): 7415-7419. 
28 Wolfe, “Emergence of Unique,” 7997. 
29 Ewald, Evolution, 195. 
30 R. Mahieux et al,  “Human HTLV-3 and HTLV-4 retroviruses:  New Members of the HTLV Family.”  Pathologie 
Biologie (2009). 
31 Calattini, “Human T-cell,” 9876-9888. 
32 K. Verdonck, “Human T-cell Lymphotropic Virus 1:  Recent Knowledge About an Ancient Infection.” Lancet 
Infectious Diseases 7, 4 (April 2007):  266-281. 
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pathogenic.33  Infections have a long latency, longer than HIV, often taking decades to present 

clinical symptoms of leukemia and lymphoma or paralysis as a result of damage to the brain and 

spinal cord.34  Once they do present, these cancers are generally fatal, with a mortality rate per 

HTLV-1 infection comparable to the mortality rate per infection of tuberculosis bacterium.35     

In areas where the HTLV is endemic, such as Cameroon, the seroprevalence rates are 

usually between 5% to 30%.36  The two other types, HTLV-3 and a newly discovered HTLV-4 

have only been identified in a handful of individuals in rural Cameroon.37  The pathogenicity of 

HTLV-3 and HTLV-4 has not yet been determined, and the seroprevalence rate remains 

unknown.38  Despite the obvious holes in our understanding, the picture is getting clearer with 

the help of a full-length gene sequence analysis of the HTLV-3 genome which suggests a 

pathogenic potential similar to HTLV-1.39  Also, continuing discoveries of divergent Type-3 

infections suggest the “new” strain is actually quite common; having existed under the radar 

because researchers lacked a specific Type-3 sensitive test.40  As unfortunate as this is, the truth 

is that the viruses currently known to science probably represent only a tiny proportion of 

potentially disease causing viruses.41  Part of the difficulty is that they are incredibly difficult to 

find if you do not know what you are looking for.  That, combined with a tendency to jump 

species on a whim has befuddled many professional virus hunters.  Figuring out where a virus 

came from is essential in determining how it will behave.    

                                                
33 Calattini, “Human T-cell,” 9876-9888. 
34 Ewald, Evolution, 195. 
35 Ewald, Evolution, 195. 
36 Ana Machuca et al.  “Seroprevalence of Human T-Cell Leukemia Virus in HIV Antibody-Negative Populations in 
Rural Cameroon.”  Clinical Infectious Diseases 40 (April 29, 2005): 1673-1676. 
37 Wolfe, “Emergence of Unique,” 7995. 
38 Mahieux, “Human HTLV-3”. 
39 Florien, Liegeois et al. “Identification and Molecular Characterization of New STLV-1 and STLV-3 Strains in 
Wild-Caught Non-human Primates in Cameroon.”  Virology 371, 2 (February 20, 2008):  405-417. 
40 Mahieux, “Human HTLV-3”. 
41 Hunter, “Wildlife Trade,” 25. 
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FROM PRIMATES TO HUMANS:  THE ORIGINS OF HTLV 

There is strong evidence that HTLV derived from a form of a simian virus based on the 

similarities in the genomes of HTLV-1 and STLV-1.42  Effectively, DNA sequencing is used as a 

“paternity test” and enables us to link “offspring” human viruses to their primate “parent” 

viruses.   Using this technique, known as phylogenetic analysis, researchers have also determined 

that HTLV-1 originated independently from HTLV-2.43  This means that the two forms crossed 

into humans on different occasions.44  This makes sense because its not as if humans have only 

recently started hunting primates.  On the contrary, evidence suggests that it has been a common 

practice in tropical forests for 100,000 years.45  This, coupled with the genetic story, makes it 

safe to assume that HTLV continues to emerge from viral strains present in local primate 

populations.46   

Zoonotic transmission events are not isolated to HTLV, or even viruses for that matter.   

Of 1, 415 known human pathogens, 75% are known to be zoonotic, and what’s more, multiple 

host pathogens are twice as likely to be associated with emerging infectious disease in humans.47  

HTLV could be a poster-child for these statistics.  After establishing that HTLV is continually 

re-entering human populations as a result of contact with primates, the next step for scientists 

was to link the transmission to a specific behavior.  The resounding explanation was bushmeat 

hunting.   

                                                
42 Valerie Courgnaud, Sonia Van Dooren, et. al., “Simian T-cell Leukemia Virus (STLV) Infection in Wild Primate 
Populations in Cameroon:  Evidence for Dual STLV Type 1 and Type 3 Infection in Agile Mangabeys (Cercocebus 
Agilis)” Journal of Virology 78, 9 (May 2004):  4700-4709. 
43 Calattini, “Human T-cell,” 9876-9888. 
44 Calattini, “Human T-cell,” 9876-9888. 
45 Milner-Gulland and E Bennett,  “Wild Meat:  The Bigger Picture”  Trends in Ecology and Evolution 18, 7 (July 
2003): 351-357. 
46 Courgnaud “Simian T-cell,” 4700-4709. 
47 Taylor, “Risk Factors for Human Disease Emergence”  Parasitology (1993): 106. 
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A BRIEF ECOLOGY OF PTLVs IN RURAL CAMEROON 

Notwithstanding the genetic link between primate and human viruses, it needed to be 

confirmed that the communities at greatest risk of contracting novel forms of HTLV are those 

that frequently hunt and butcher bushmeat.  In 2005 Dr. Nathan Wolfe and his team conducted a 

study of 11 rural villages in southern and western Cameroon in order to determine the prevalence 

of Primate T-Cell Lymphotropic Viruses (PTLV) in humans.  As seen in the map below, the sites 

were located in the south and eastern portions of the country in highly forested areas.  The goal 

of their research was to determine if new forms of HTLV were present as a result of the co-

circulation of several strains of the simian form, STLV-1 and STLV-3, in regional NHPs.48  The 

discovery of HTLV-3 and HTLV-4 at two different sites confirmed the suspicion that “new” 

forms of HTLV were indeed present in individuals who had frequent contact with primates.   

 

Source:  Nathan Wolfe et al, “Emergence of Unique Primate T-Lymphotropic Viruses Among Central 
African Bushmeat Hunters,” PNAS 102: 22 (May 31, 2005): 7994-7999. 
 

                                                
48 Wolfe, “Emergence of Unique,” 7994-7999. 

Fig. 1 PTLV incidence 
in Cameroon 
Sites of PTLV under 
study in Cameroon.  
Many of the rural 
villages understudy 
were built around 
logging concessions 
and harbor multiple 
strains of PTLVs. Map 
taken from Wolfe’s 
Study 
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Evidence of the cross-species transfer of these new strains was documented among a 

number of Bakola and Baka Pygmies in the rural southern provinces.  Both groups are known to 

have high levels of contact with NHPs based on their remote location, traditions of hunting, and 

reliance upon bushmeat as the major source of protein in their diets.49  Unfortunately, both the 

short-term benefits and the long term costs of bushmeat hunting fall on the rural poor and the 

most marginalized portions of society.50  The Cameroonians at the greatest risk are women living 

in rural villages, and Pygmies.51  On average the HTLV-1 seroprevalence rate was estimated at 

1.1% and was higher in women (1.5%) and Pygmies (2.0%)52 

The reasons for the differences in seroprevalence rates of women and Pygmies are based 

on a range of factors such as gender roles, socioeconomic status, geographic location, and 

cultural demographics all of which will be addressed in a later section.  For now, a brief 

overview is all that is required.  Women have higher rates of infection because they butcher the 

bushmeat caught by the men and are more exposed to the blood of infected primates.53  Also, 

Pygmy communities deep in the forest are experiencing ecological and social changes as logging 

companies move in.54  Bushmeat is convenient because it is cheap and does not require storage 

for long periods of time.  This is a practical option for a country, in which about 40% of the 18.5 

million people are rural and living below the poverty line.55  According to the current data, 

HTLV only affects a small portion of the population, most frequently rural communities that rely 

                                                
49 Wolfe, “Emergence of Unique,” 7994-7999.   
50 Milner-Gulland and Bennett, “Wild Meat,” 351-357. 
51 Calattini, “Human T-cell,” 9876-9888 
52 P Mauclere et al.  “Demographic, Ethnic, and Geographic Differences Between Human T-cell Lymphotropic 
Virus (HTLV) Type 1-seropositive Carriers and Persons with HTLV-1 Gag-Indeterminate Western Blots in Central 
Africa.”  Journal of Infectious Disease 176, 2 (1997):  505-509. 
53 Wolfe, “Emergence of Unique,” 7994-7999.  
54 Axel Köhler,  “Of Apes and Men:  Baka and Bantu Attitudes to Wildlife and the Making of Eco-Goodies and 
Baddies.”  Conservation and Society 3, 2 (Dec. 2005):  407-435. 
55 World Bank Group, Country Report:  Cameroon, 9/24/08, http://www.worldbank.org. (This table was prepared by 
country unit staff; figures may differ from other World Bank published data). (Accessed March 14, 2009). 
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heavily on primates as a source of meat and income.  The true extent of HTLV infection is 

uncertain, due to the remote locations of those at-risk and of the lack of a specific test for newly 

discovered forms of HTLV.   

 

 

 

 

THE ROLE OF HUMAN BEHAVIOR IN PREVENTING PANDEMICS 

What is alarming about Wolfe’s findings is the apparent ease of transmission from 

primates to humans.  His findings suggest that the cross-species transmission event is not the 

rate-limiting step in the pandemic retrovirus emergence as had been previously assumed.56  In 

other words, pandemics do not start the moment the virus crosses the species barrier, but rather 

expand as the social and behavioral conditions ripen.  It depends too, on the location of the 

transmission event.  If it happens in an urban setting, as opposed to rural, the probability that the 

infection will reach epidemic levels is much greater due to the high concentration of susceptible 

people.57  Now, there are two options for intercepting the disease:  prevention from entering 

humans and prevention from entering cities.  This information is extremely important because, if 

zoonosis is not the rate-limiting step, human behavior is, and that, in theory, can be changed.58  

In fact, it seems as if cross-species transmissions are not nearly as rare as thought and 

factors such as viral adaptation and evolution, which occur after transmission play an important 

role its subsequent dissemination.59  The lack of information of seroprevalence rates and the 

                                                
56 Wolfe, “Emergence of Unique,” 7994-7999. 
57 Hunter, “Wildlife Trade,” 28. 
58 Wolfe, “Emergence of Unique,” 7994-7999. 
59 Wolfe, “Emergence of Unique,” 7994-7999. 
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inability of researchers to efficiently test for novel forms makes the scale of the infection unclear.  

Further research in Cameroon, and other areas of the Congo Basin, is required in order to bolster 

the scientific community’s understanding of the biology, ecology, and natural history of not only 

HTLV, but also of the simian viruses known to infect humans, SIV (Simian Immunodeficiency 

Virus, STLV, and SFV (Simian Foamy Virus).  From this understanding of how the viruses 

spread and the extent of infection, public health campaigns could be started to reduce the 

opportunities for the viruses to spread, expand, and become another pandemic. 
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Fig. 2. Distribution of 
PTLVs 
Geographical distribution 
of STLV-3, HTLV-3 and 
HTLV-4 viruses in the 
African continent. The 
names of the STLV-3 
infected monkey species 
are indicated. The three 
HTLV-3 strains as well as 
the HTLV-4 strain were 
found in Cameroon.   
 

LURKING IN THE FORESTS:   

THE EXTENT OF VIRAL INFECTIONS IN WILD PRIMATES 

According to Renaud Mahieux and Antoine Gessain, “One could hypothesize that 

HTLV-3 and HTLV-4 are widespread (at a low prevalence level) in other rainforest areas of 

Cameroon but also of other Central African countries such as Gabon, Central African Republic, 

Democratic Republic of Congo, Congo, and Equatorial Guinea.”60  As you can see from the map 

below, the distribution of all forms of HTLV are widespread across the central band of Africa.  

(This map was originally used in a paper by Mahieux and Gessain on the distribution of HTLV-3 

and HTLV-4 in Africa.61) 

 

Source:  R. Mahieux et al,  “Human HTLV-3 and HTLV-4 retroviruses:  New Members of the HTLV 
Family.”  Pathologie Biologie (2009). 

                                                
60 Mahieux, “Human HTLV-3,”. 
61 Mahieux, “Human HTLV-3,”. 
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It might be tempting to assume that novel HTLV infections are relatively unimportant 

since current data suggests only 1-2% of the population of Cameroon is infected.62  This 

assumption is deceptive because of the epidemiological history of HIV and HTLV-1, and 

because of the extent of viral infection among primate populations in the Congo Basin.   Multiple 

host pathogens are twice as likely to infect humans, so it is of vital importance to determine the 

magnitude of other viral reservoirs in the same species known to carry STLVs.  Additionally, it 

must be reiterated that emerging infectious diseases are a global problem due to the ease of 

transmission and interconnectedness of populations.  A simple glance at the devastation that HIV 

has had on millions of people, communities, and the social fabric of some parts of Africa should 

be convincing enough to warrant heavy global investment in systems aimed at the prevention of 

emerging infectious diseases.   In this African setting, it is imperative for scientists and policy-

makers to take into account the issues of environmental pressures and resource allocation as well 

as the ecology of the pathogens.63  The following sections discuss in more detail, STLV, SIV 

(the HIV homolog) and Simian Foamy Virus or SFV, all of which are present in many primate 

species, often as a co-infection, and have the ability to infect humans. 

                                                
62 Mauclere,“Demographic, Ethnic,” 505-509. 
63 Hahn, “AIDS,” 607-614.   
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SIMIAN T-CELL LYMPHOTROPIC VIRUS (STLV)   

Like their human homologues, STLVs are classified into three distinct groups.64  Type-1 

is the most wide-spread, affecting a variety of Old World monkeys in both Africa and Asia such 

as macaques, baboons, African green monkeys, guenons, mangabeys, orangutans, and 

chimpanzees.65  Interestingly, Type-2 is only found in captive bonobos (Pan Paniscus) 

originating from the Democratic Republic of Congo and has no human-infecting counterpart.66  

In East and West Africa, Type-3 is found in Hamadryas baboons (Papio hamadryas).67  

Specifically, in Cameroon, STLV-3 has been found in agile mangabeys, red-capped mangabeys, 

greater baboons (Cerciopithicus nictitans) and greater spot-nosed monkeys.68  The geographic 

groupings between the types suggest vertical transmission of the viruses, or from generation to 

generation.69  Type-3 does not appear to cause disease in the reservoir species, and has not been 

linked to any pathogen, but according to Sara Calattini, no longitudinal follow-ups or clinical 

studies have been performed to rule out disease.70  The scientific community’s incomplete 

understanding of STLVs was demonstrated recently by French scientist Florien Liegeois, in a 

study, which revealed the presence of a completely new form, initially named STLV-5.71  This 

information begs the question, “Just how many viruses are the monkeys, and the humans 

carrying that we do not even know about?”  Unfortunately, the answer can only come at the 

plodding pace of science as we slowly uncover each virus at a time.  We must use all the 

information we have at this point in time to construct a portrait of the ecology of STLV.  Since 

                                                
64 Courgnaud, “Simian T-cell,”  4700-4709. 
65 Courgnaud, “Simian T-cell,”  4700-4709. 
66 Courgnaud, “Simian T-cell,”  4700-4709. 
67 Courgnaud, “Simian T-cell,”  4700-4709. 
68 Courgnaud, “Simian T-cell,”  4700-4709. 
69 Courgnaud, “Simian T-cell,”  4700-4709. 
70 Calattini, “Human T-cell,” 9876-9888. 
71 Liégeois, “Identification and Molecular Characterization,” 405-417. 
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STLV-2 is only found in one species under limited circumstances, the discussion of the extent of 

the viral reservoir among wild-living primates in Cameroon will be limited to subtypes of STLV-

1 and STLV-3. 

As discussed above, many rural Cameroonians are exposed to multiple STLVs as a result 

of their local practices of hunting and eating bushmeat.72  It has been documented that a 

substantial proportion of wild monkeys in Cameroon is infected with an STLV, and sometimes, 

STLV-1 and STLV-3 co-circulate within the same species, notably agile mangabeys.”73  These 

results are startling because it is known that human infections arose from a form of STLV, and 

that STLV viruses are producing successful human infectious agents on a regular basis, as can be 

seen is the variety of strains documented in Cameroon alone among both STLV and HTLV.  

Take for example, STLV-3 infection in Cameroon among Cercocebus agilis (agile mangabeys), 

which Valerie Courgnaud’s study places the seroprevalence rate as high as 89%.74  Not only are 

nearly 90% of agile mangabey populations in Cameroon infected with Type-3, it was also found 

that many of them also carry Type-1.75  This has also been found to be true for two other 

bushmeat, or wild-caught, primate species in Cameroon:  Lophocebus albigena (grey-cheeked 

mangabeys) and Cercopithecus cephus (mustached monkey).76  This means that each time a 

human is exposed to one dual-carrier primate, the risk of contracting an infection is greater.  

When two viruses co-exist within a single animal, they will often exchange genetic information, 

or undergo recombination, creating the possibility of new viruses with significantly altered 
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biological properties.77  The threat of recombination underscores the importance of determining 

the extent of the viral diversity among primates and humans.     

In order to gather information about the risks to bushmeat hunters, a study by Florian 

Liegeois tested 1297 hunted and pet primates in southeastern Cameroon.  (See map below)  The 

species under investigation included four species commonly hunted as bushmeat:  moustached 

monkeys, greater spot-nosed monkeys, grey-cheeked mangabeys, and crested mona monkeys.78  

They found more species than expected were infected with STLV-1 and STLV-3, and these 

strains also co-circulate in some primate populations.79  The incidence of co-infection in more 

than one species is consistent with the occurrence of multiple cross-species transmission events 

between humans and primates as well as between primate species.80 

 

Source: Florien, Liegeois et al. “Identification and Molecular Characterization of New STLV-1 and 
STLV-3 Strains in Wild-Caught Non-human Primates in Cameroon.”  Virology 371, 2 (February 20, 
2008):  405-417. 

                                                
77 Hahn, “AIDS”.   
78 Liégeois, “Identification and Molecular Characterization,” 405-417 
79 Liégeois, “Identification and Molecular Characterization,” 405-417 
80 Liégeois, “Identification and Molecular Characterization,” 405-417 

Fig. 3 Liegois et al. 
 Nonhuman primate 
sampling sites used by 
Liegeois et al in 2008 
study.  In order to 
maximize the chances of 
finding the HTLV-4 
simian homolog found in 
Wolfe’s study, Liegeois 
and her team sampled 
primates from the same 
area as the infected 
person.  Despite these 
efforts however, they 
were unable to find the 
counterpart.  Map 
courtesy of Liegois’s 
paper.  See Reference 
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The infection of primates with multiple virus strains has global public health significance 

due to the ease of transmission and pathogenic nature of this group of viruses.  Already, 22 

million people worldwide are infected with HTLV81, and another 39 million infected with HIV.82  

Based on this data, the implications of the continual zoonotic transmission of these viruses as a 

result of contact between humans and the primates who harbor the viruses are staggering.  Yet 

relatively little is known about these viruses and the extent of human infection.  For example, 

William Switzer and his research team found that HTLV-3, a newly discovered virus strain most 

likely derived from STLV-3, and is, in fact, a very ancient virus, possibly as old as HTLV-1 or 

HTLV-2 having diverged from a simian form anywhere from 36,087 to 54,067 years ago.83  Here 

again, the fundamental holes in our understanding of the virus are on display.  What else don’t 

we know?  What other risks are there to humans, lurking in other species?  Keep in mind, too, 

that STLVs are not the only viruses present in primate populations in Cameroon and Central 

Africa.

                                                
81 Wolfe, “Emergence of Unique,” 7994-7999.   
82 Hamann, Disease. 
83 William Switzer et al, “Ancient Origin and Molecular Features of the Novel Human T-cell Lymphotropic Virus 
Type 3 Revealed by Complete Genome Analysis.”  Journal of Virology 80, 15 (August 2006):  7427-7438.   
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SIMIAN FOAMY VIRUS (SFV) 

Simian Foamy Viruses belong to the family of Foamy Viruses, or Spumaviruses, which 

may be the oldest known exogenous simian retroviruses.84  They are present in many healthy 

mammal populations, and are asymptomatic during infection.85  Based on the presence of Foamy 

viruses (FV) in both New and Old World species, as well as monkeys and apes, it is evident that 

they are very ancient and that an ancestral form of the virus was present in mammals before the 

separation of the New and Old Worlds.86  In addition to infecting NHPs, they can be transmitted 

to humans through contact with blood and bodily fluids.87  Rhesus macaques, chimpanzees, 

orangutans, baboons, and African green monkeys are several of the known carriers of the virus.88  

Estimates place the seroprevalence rate, or the proportion of a population carrying the virus, 

between 70- 100% of captive-bred adult primates.89   

The occurrence of infection among humans habitually exposed to NHPs is quite low, 

around 2-3%.90  Despite the low rates of infection among humans, the primate seroprevalance 

rate of SFV is staggering among those captive-bred—73.9% in 35 of 40 species both African and 

Asian.91  Wild-born NHPs show slightly lower seroprevalence rates, around 44.6%.92  Humans 

are susceptible to a wide variety of SFVs including those found in gorillas, chimpanzees, 

DeBrazza’s monkeys, and mandrills.93  Phylogenetic analysis of several subspecies of 
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chimpanzee Foamy Viruses shows a history of recombination.94  This is hardly surprising since it 

has been documented that some subspecies of chimpanzees are often superinfected with different 

strains of the virus and this can lead to recombination.95   

Studies have also placed the seroprevalence rate at 1% among Cameroonian villagers 

who engage in hunting and butchering and kept primates as pets.96  This rate jumps dramatically, 

to 36%, if the person is bitten by a SFV infected primate, such as a chimpanzee or gorilla.97  So 

far, SFV infection in humans is thought to be non-pathogenic, and unable to spread from human-

human contact.98  Even though it does not cause disease in humans, it seems that SFV is more 

easily transmitted from primates to humans than other simian viruses like STLV or SIV.99  This 

information could be very useful in tracking the human zoonotic exposure risks.  Since SFV 

seems to be more easily transmitted to humans than STLV or SIV, it could be used as an early 

barometer to identify the individuals at greatest risk to contracting other simian viruses.100  By 

determining the SFV seroprevalence rates, public health officials and researchers could identify 

the communities who are coming into the most contact with primates and then a campaign could 

be launched designed to protect the communities from further zoonoses like SIV or STLV.   

Given the history of the STLV/HTLV and SIV/HIV transmissions and the ensuing 

pandemics, the presence of SFV strains in such a high proportion of species of wild NHPs 

warrants further public health investigations.  SFV is highly prone to recombination and 

superinfection, and as such, it should be monitored lest it morph into a disease-causing infection 

like SIV the precursor of HIV.  

                                                
94 Weimin, “Molecular Ecology,” 1-22. 
95 Weimin, “Molecular Ecology,” 1-22. 
96 Weimin, “Molecular Ecology,” 1-22. 
97 Weimin, “Molecular Ecology,” 1-22. 
98 Weimin, “Molecular Ecology,” 1-22. 
99 Weimin, “Molecular Ecology,” 1-22. 
100 Weimin, “Molecular Ecology,” 1-22. 



 24 

SIMIAN IMMUNODEFICIENCY VIRUS (SIV) 

 As mentioned above, the zoonotic transmission of simian viruses to humans has clear 

public health implications visible in the pandemic spread of HIV and HTLV across the globe.  

The circumstances of the emergence of HIV and HTLV into human populations should be 

examined and understood in order to develop an approach to contain newly emerging infectious 

diseases.  Factors such as urban development, human encroachment into the forests, bushmeat 

hunting, poverty, and devastation of the natural resources are necessary components to 

understanding the emergence of a disease.  Take, for example, the emergence of HIV in to 

human populations at the turn of the 20th century.101  Like HTLV, SIVs are thought to have 

begun infecting humans as a result of cutaneous or mucous membrane exposure to infected 

animal blood through hunting, butchering, or consumption of uncooked contaminated meat.102  

We now know that HIV-1 emerged on at least three different occasions as a result of human 

contact with two species of chimpanzees, P. t. troglodytes (P.t.t.) and P. t. schweinfurthii 

(P.t.s.).103  Whereas, HIV-2 emerged at least four times from various SIVs found in sooty 

mangabeys.104  The lineages can be traced in the phylogenies below, courtesy of Beatrice Hahn’s 

et al. work. 

 

                                                
101 Worobey,  “Direct Evidence,” 661-664. 
102 Hahn, “AIDS,” 607-614. 
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104 Hahn, “AIDS,” 607-614. 
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Source: Beatrice Hahn et al,  “AIDS as a Zoonosis:  Scientific and Public Health Implications.”  Science 
287, 5453 (January 28, 2000):  607-614. 
 

It is clear from this phylogenetic tree that the virus is constantly throwing out mutations 

that are able to infect humans.  Whether or not the virus persists among human populations is 

dependent on the ability to spread to other humans, the virulence of that form of the virus, the 

size of the community the host belongs to, and a plethora of other factors.  Like in the HTLV 

lineages, the relationship between strains is demonstrated.  The five strains of HIV-2 all stemmed 

from a common ancestor and are closely related.  However, the HIV-2 A1 and the HIV-2 D are 

more distantly related since they share a SIV common ancestor further back in time.   

Fig. 3. Primate Origins of HIV Strains 
Schematic trees illustrating multiple independent 
zoonotic transmissions of SIVcpz and SIVsm to 
humans. The phylogenetic relationships shown are 
derived from many other analyses [see, for 
example, Figs. 1 and 2 and (4Ð7, 11)]. Branches in 
black indicate evolution of SIV within its natural 
hosts, black arrows indicate points of cross-species 
transmission, and branches in red indicate 
subsequent evolution within human hosts. (A) 
SIVcpz (from chimpanzees) and HIV- 
1. The three known groups of HIV-1 (M, N, and 
O) are interspersed among SIVcpz strains from 
P. t. troglodytes (P.t.t.) and P. t. schweinfurthii 
(P.t.s.). The multiple subtypes of group M derive 
from a common ancestor indicated by a 
black asterisk. (B) SIVsm (from sooty mangabeys) 
and HIV-2. The six subtypes of HIV-2 (A 
through F) are interspersed among SIVsm lineages. 
Further characterization of SIVsm diversity 
may reveal that subtypes A, B, and C also 
arose through separate cross-species transmissions 
(indicated by the red arrows). For HIV-2, 
multiple isolates have been found only for subtypes 
A and B.  
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Because the primary mechanism of transmission, hunting and butchering, involves very 

common behaviors among Central African populations, then it stands to reason that the zoonotic 

transmission must have occurred repeatedly over the ages.105  Interestingly, chimpanzees, which 

harbor the strain of SIV that HIV-1 arose from, are also avid hunters of smaller primates.  

Studies have shown that they experience the same horizontal (zoonotic) transmission of SIV 

strains from other species of primates as a result of the practice of consuming primate meat, in 

the same manner as humans.106   

A distinction must be made however, between the initial cross-species transmission 

event, and the subsequent epidemic spread.  While the evidence suggests that cross-species 

transmissions were happening repeatedly between human hunters and primates, HIV, though 

present in limited populations was unable to gain a foothold in humans and spread.107  That is, 

until conditions were right where the disease was able to expand.  Recently, the emergence of 

HIV-1 in human populations has been dated, and its emergence and expansion directly correlated 

with the population increase in Kinshasa, DRC at the turn of the 20th century.108  This is 

significant because it illustrates how important the post-transmission factors are to the 

establishment and dissemination of diseases in human populations.  This takes us into the realm 

of public health such as urbanization, prostitution, enslavement, social disruption, and other 

sociobehavioral changes.109   

This will be addressed at a later time, however.  Notwithstanding the importance of post-

transmission factors, the fact that all strains of HIV derived from only two species of primates 
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 27 

and that at least another 24 species are known to harbor related SIVs is sobering.110  Of those 24 

primates known carriers of SIVs capable of replicating efficiently in primary human 

lymphocytes, most are subject to human predation and are frequently targeted for the bushmeat 

trade.111  Keep in mind, that many of these species are also known to harbor STLVs and SFVs.  

The implications of the circulation of multiple strains of these viruses are especially worrisome 

given the propensity of these viruses to produce recombinant strains.112  That is, for the genomes 

of different to exchange information, if effect creating a chimera form.  There is already 

evidence of such recombination as can be seen in HIV-1 A/E and HIV-1 A/G subtypes which 

have become major circulating forms in Southeast Asia and Africa.113  These chimeras are of 

particular public health consequence due to the possible development of the ability for rapid 

acquisition of different biological properties, increased drug resistance, altered tropism, 

enhanced virulence, evasion of serological detection, and lack of susceptibility to subtype 

specific vaccines.114   What is clear is that the same behaviors that led to the emergence of HIV 

in human populations and the resulting deaths of millions of people worldwide, are continuing to 

place people at risk for infection with forms of viruses that we might or might not be able to 

detect, let alone treat.   

An approach must be developed for preventing the spread of novel forms of HTLV, SIV, 

SFV, etc., that targets those individuals engaging in the risky behavior of hunting and butchering 

primates infected with STLVs and other simian viruses.  This must be accompanied by continued 

research of these viruses both in human and primate populations in high-risk areas such as 

Cameroon.  

                                                
110 Hahn, “AIDS,” 607-614. 
111 Hahn, “AIDS,” 607-614. 
112 Hahn, “AIDS,” 607-614. 
113 Hahn, “AIDS,” 607-614. 
114 Hahn, “AIDS,” 607-614. 



 28 

MINIMIZING THE RISKS:   

AN INTERVENTION STRATEGY 

The health risks associated with HTLV as a result of contact between humans and 

primates are important in an international context, in part, because of the ease with which viruses 

can spread around the world.  HTLV-1 has already impacted millions of people worldwide, from 

Japan to the Caribbean, Africa, and Europe.115  The ongoing battle against HIV/AIDS 

exemplifies the monumental task of controlling the spread of a highly mutative virus.  Current 

methods of control are not effective.  A vaccine is quickly outdated due to rapid viral mutations 

and anti-retroviral therapies, ARVs, only stall the progression of the disease.116  The most 

effective approach to eradicate HIV would be to prevent infection by altogether avoiding high-

risk behaviors that involve contact with blood or other bodily fluids.117 The same approach is 

needed when dealing with the emergence of HTLV in the Cameroonian context.   

Imagine how many lives could have been saved if the world would have had the 

capability to recognize the emergence of HIV in Kinshasa at the turn of the century and prevent 

its spread.  Research is slowly revealing the extent of viral diversity not only among simian 

viruses, but human ones.  And in turn, this diversity suggests the risks to human populations are 

perhaps a bit greater than we had anticipated.  It is crucial for the international community to 

develop an approach to the emergence of HTLV that will reduce the threat of a new virus 

entering the population and exploding like HTLV-1 and HIV.  
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FROM THE GROUND UP:  A COMMUNITY-BASED APPROACH 

A community-based method combining public health intervention and natural resource 

conservation strategies aimed at changing the behaviors of bushmeat hunting in Cameroon would 

be a useful tool in the overall prevention of HTLV infection and spread.  A reduction of the 

amount of wild primates hunted as a source of meat would lessen the risk to rural Cameroonians 

of contracting novel forms of HTLV.  Ground-up strategies are necessary when the behaviors in 

need of change are entrenched in cultural and socioeconomic rationales.  If they are to be a 

success, these strategies must include:  providing an alternative source of animal protein for rural 

communities, supporting social marketing and education campaigns aimed at changing 

behaviors, providing a source of income for families that rely on the bushmeat trade as income, 

and finally making the forest and primates more valuable alive than dead through non-

consumptive tourism enterprises.118  All of these aspects are key to changing the behavior of 

people in order to reduce the risk that they contract HTLV because they take into account the 

diverse factors in play here.   In addition to the community programs, it is crucial for further 

research to be started now, rather than later, so that we may stave off an epidemic that, based on 

historical record, seems inevitable.  Based solely on the number in persons infected with HIV 

and HTLV alone, 61 million people, the need for more research and energy in the area of 

emerging retroviruses is undeniable.119   

 While change is imperative, this is a complex problem routed in social, economic, 

historical, regional contexts.  It is not a lost cause, because if given enough information about the 

risks, a cheap alternative to primate bushmeat, and economic incentive, people will adapt their 

behaviors to favor safer and sustainable practices because it is the more practical choice.    
                                                
118 Adam S. Wilcox and Diangha Mercy Nambu,  “Wildlife Hunting Practices and Bushmeat Dynamics of the 
Banyangi and Mbo People of Southwestern Cameroon.”  Biological Conservation 134, 2 (January 2007):  251-261. 
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 It will take years to build trust and confidence in the system.  People do not hunt 

bushmeat simply for the protein, there are rites-of-passage that it fulfills, trophies and status that 

is creates, ancient habits and traditions that have been maintained over the years.  There is 

always the issue of the West coming in and imposing cultural and scientific beliefs on other 

societies and holding them to current standards, which would limit the economic development 

that enabled those countries to be where they are today.  However, the reoccurring question is, 

“What is the alternative?”  What is the alternative to maintaining unsustainable hunting rates?  

What is the alternative to continued exposure to highly mutative simian viruses?  Where will 

these communities be in fifty years when the forest has been gutted, the animals they rely on for 

food and income hunted to extinction, and the natural wealth of the land squandered?  

Where will the world be?   

 The goal of this intervention strategy is develop a method of health advocacy, of 

empowering people to make decisions based not only on their own health but also on the health 

of their communities, environment, and for the health of future generations.  Like any campaign, 

all the factors that contribute to a certain behavior must be addressed before any change can 

occur.  The most important behavior in this situation is the hunting of bushmeat.  It is 

extraordinarily complex and integral to the livelihood of many rural communities.   
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THE BUSHMEAT TRADE 

 In order to develop an approach to changing the behaviors of bushmeat hunting, it is 

necessary to first understand the socioeconomic conditions surrounding the people who engage 

in these practices.  Bushmeat hunting is a profitable enterprise for rural communities.  For 

example, in Western Cameroon, the average bushmeat hunter earned just over US $100 

annually.120  A study of 10 villages bordering the Banyang-Mbo Wildlife Sanctuary (BMWS) in 

southwestern Cameroon found the annual income collectively, for all the hunters, to total  

US$54,824.  This is an astronomical amount compared to the collective annual salaries of 

official government employed primary school teachers, totaling US$1714.121  Allocation of 

bushmeat is split between three main arenas:  household consumption, local market sales, and 

outside export.122  Given the high demand within the community, household, and neighboring 

cities, and, more importantly the ease of gathering, it is an effective way to feed one’s family and 

earn a living.  Currently, there is a boom in bushmeat hunting in West Africa both among long-

established communities and recently immigrated populations following extractive industries 

such as logging concessions. 123  Estimates of annual bushmeat hunting in the Congo Basin range 

from 1 million tons per year to 3.4 million tons/yr.124  Most bushmeat hunters live in 

communities either bordering or surrounded by the forest which is continually changing due to 

human encroachment as the logging companies move further and further into virgin forest.125  

 Since 1994, the government of Cameroon has been arbitrarily assigning sections of the 

forests into two categories of use, either permanent “Forest Management Units” or FMUs, or as 
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non-permanent “Agroforestry Zones”.126  The areas designated as FMUs are essentially the 

private property of the state and become permanent timber production areas.127  On the other 

hand, the Agroforestry Zones are places, usually along roads or near human settlements where 

locals can legally clear fields for use.128  While the government has officially outlined a 

distinction between the forests that the logging companies are allowed to clear and those put 

aside for community use, illegal logging of “community forests” is common.  Logging in 

Cameroon, both inside and outside permanent FMUs, is a profitable and growing industry, 

employing nearly a hundred thousand people and accounting for approximately a quarter of the 

total national exports.129   

As the logging companies move into the forest, they build temporary roads to move the 

timber in and out of the remote areas they are clearing.  This simple act, in itself, is partially 

responsible for the increase in bushmeat hunting by the people living at or near logging 

concessions.130  In addition to the increased access to the deep forests due to the roads, there is an 

increase in the human populations as the logging concessions crawl across the country.  This 

places a burden on the surrounding forest as many of the newcomers rely on its bounty for food.  

Forests like the ones in Cameroon have a carrying capacity of 1 person/km2 for people relying on 

hunting and local agriculture131, yet currently some areas in Central Africa contain 2 persons/km2 
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and up to 220 persons/km2.132  This puts enormous pressure on the wildlife being hunted as 

demand climbs along with population size.   

The location of the villages and access to markets also play a role in the degree of 

bushmeat hunting.  David Wilkie et al, found in 2000 in his study in the neighboring Democratic 

Republic of Congo, that absent other sources of income, households in the forest will 

significantly increase bushmeat hunting intended for the market if they have access to roads and 

transportation.133  He also found that as access to wage labor increases, so too does the demand 

for meat, and this demand is often met through the consumption of bushmeat.134  Because many 

villages do not have electricity and therefore any way to store the meat they catch, it is 

imperative for them to have easy access to a market.135  Access does not necessarily come in the 

form of roads, in some cases there are only footpaths into a village and yet the bushmeat trade 

thrives because of proximity to a logging concession or city.  However, if no roads exist and the 

village remains isolated, Wilkie’s research shows that individuals will hunt just enough to meet 

household needs, which is often much lower than that of communities near high demand markets 

such as urban centers or logging concessions.136   

At this point it must be noted that the hunting of bushmeat as a source of protein and 

income at the market is an ancient practice, one that has been used by human populations in this 

area for thousands of years.  This can be seen through the relationship of humans and the HTLVs 

they carry, some of which have been infecting humans for nearly 35,000 years.137  A practice 

that was traditionally a subsistence activity of hunting and consuming bushmeat, has transformed 
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into a commercial enterprise known as the “the bushmeat trade.”138  This includes not only 

butchered primate meat, but also the capture and trading of primates as pets.139  The changing 

social and economic networks surrounding the logging concessions have led to the increase in 

demand for bushmeat and the expansion of the bushmeat trade, not just in Cameroon, but 

elsewhere in Central Africa.140  Poverty and a lack of infrastructure play a role in many rural 

parts of the country.  Bushmeat is the primary source of animal protein because it is the cheapest 

alternative and villages often lack the electricity needed for storing frozen chicken or beef.  This, 

in addition to the high costs of transport due to poorly maintained or non-existent roads makes 

bushmeat the most practical solution to the protein demands of the human diet.141  Compare the 

price of the most expensive bushmeat, pangolin, at US$1.06/kg to the cheapest protein 

alternative, frozen chicken, at US$2.00/kg.142  It is nearly double the price!  Needless to say, 

today, it is not a viable solution to promote as an alternative, frozen chicken which they have no 

way of storing for double the cost, when they could simply purchase a fresh animal from a local 

hunter.   

The bushmeat trade exists within the socioeconomic fabric of the communities of 

Cameroon and Central Africa for that matter.  Since 1972, the employment opportunities with 

commercial logging companies have led to human migration in to previously unoccupied and 

inaccessible areas of forest as well as the development of social and economic networks between 

the new arrivals and the existing settlements near the logging concessions.143  Villages which 

previously supported only a few hundred people, have grown to several thousand quickly, and 
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the demand for animal protein has increased alongside.144  These immigrants often lack the skills 

and knowledge about hunting specific to the area and use bushmeat hunting to supplement their 

formal employments and household protein sources.145  These developments are a public health 

risk because they increase the level of human exposure to primates infected with PTLVs and 

they create social and economic conditions expected to support the emergence of new zoonotic 

infections with STLVs.146  Additionally, the changing relationship of humans to the environment 

has taken a devastating toll on the health of the forests as species are removed indiscriminately 

by hunters using wire snares and other technology at unsustainable levels.147  Nearly 60% of 

species are harvested at unsustainable rates in the Congo Basin.148  If this practice is not curtailed 

soon, there will be a sudden crash in hunted populations.149   

 

                                                
144 Courgnaud, “Simian T-cell,”  4700-4709.   
145 Wilcox and Nambu, “Wildlife Hunting Practices,” 251-261. 
146 Courgnaud, “Simian T-cell,”  4700-4709. 
147 Wilkie, “Roads, Development, and Conservation,” 1614-1622.   
148 Barnes, “The Bushmeat Boom and Bust,” 236-242. 
149 Barnes, “The Bushmeat Boom and Bust,” 236-242. 



 36 

AN INTRODUCTION TO COMMUNITY-BASED NATURAL RESOURCE 

CONSERVATION (CBNRM) 

 Keeping in mind the great value of healthy forests and the importance of protecting 

species diversity, it is also imperative to address the risks to these rural populations in order to 

prevent the emergence of a new, unidentified STLV, SIV, or other virus.  These imbalances 

between humans and the forests must be kept in mind, given that HIV emerged under similar 

conditions in the DRC in the early 20th century as a result of changing social and economic 

networks in the form of a city able to support the newly emerged virus.150  We simply do not 

know what impact our actions will have on future generations, yet something must be done now.  

 Conservation groups have been using alternative approaches to conservation and natural 

resource management.  In order to maximize the success of the conservation programs, it 

requires linking the resources to markets and sustainable living.  As history and research shows, 

the impact of conservation and wildlife management programs is limited if the reasons behind 

the detrimental land use are not addressed first and alternative approaches developed based on 

the knowledge and understanding of local residents.  Management programs have a greater 

chance of success if the local communities can mitigate the land disturbances themselves.  If the 

economic drivers behind the demand for bushmeat are eased, then a conservation approach will 

have greater chance of success.  This requires a community-oriented approach, and one specific 

to the environment, culture, and economics of the people and area.   

 This community-based management of wildlife is often referred to as “Conservation-Based 

Natural Resource Management” or CBNRM.  In northern Zambia, one such group, COMACO, 

is linking rural development to natural resource management in a way that I believe can be 
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translated to the forests of Cameroon as a public health intervention strategy.151  COMACO has 

established community-owned trading centers which provide local farmer with access to larger 

markets, fair prices for surplus food and goods, as well as educational programs to improve 

farming techniques.152  In exchange for these benefits, the farmers must agree to, and abide by, 

conservation practices that include sustainable water use and farming techniques, and refrain 

from wildlife hunting.153  The trading center allows people to forge sustainable, livable incomes, 

and meet their household food needs, while at the same time decreasing the burden on the 

surrounding forests from illegal and detrimental wildlife hunting practices.154  The goal is that 

through instituting trade incentives, the community can begin to change harmful land-use 

patterns.  It works because when income and food security are linked to the success of the 

community-trading center, abiding by the rules of COMACO is in the best interest of the 

household.  According to Dale M. Lewis and Nemiah Tembo African College for CBNRM, the 

community-trading center has had a positive effect on land-use patterns and food security.  In a 

two-year span, from 1998-2000 the amount of food produced by local farmers nearly 

quadrupled.155  The increase in food production also resulted in a spike in school attendance, as 

children were no longer required to forage for food during the day to support their families.156  It 

gets even better.  In 2000, two years after the introduction of the trade incentives, the incidence 

of wildlife snaring in the area decreased by 50%.157   
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LINKING CBNRM AND PUBLIC HEALTH GOALS 

 As previously mentioned, a strategy of community-linked conservation methods and public 

health initiatives could be used in Cameroon to decrease the incidence of hunting and butchering 

primates.  It would have to include the following components in order to address the economic 

and social motivators if it is to be successful in decreasing the incidence of bushmeat hunting and 

infection with novel forms of HTLV:   

1.    A cheap and readily accessible animal protein alternative must be provided to 

replace bushmeat. 

2.   Community initiatives to change hunting behavior must be supported by a social 

marketing and education campaign both in rural areas and urban areas. 

3.   An alternative source of income and employment for hunters must also be 

introduced to take the place of the bushmeat profits.158   

4.   Wildlife conservationists (and public health groups) must work to increase the 

value of local wildlife through direct conservation payments to communities, 

by selling safari hunting rights, and pursuing non-consumptive tourism 

enterprises.159 

 

  If the rural Cameroonians living near logging concessions were given a vehicle designed to 

improve their livelihoods in a sustainable way, each community could work to diminish the 

negative impacts on individual health as well as the environment and local species composition.  

The COMACO model demonstrates the power of supporting market benefits with improved 

production of less harmful and more environmentally sustainable commodities. The key to the 

model is the act of linking of trade benefits with mandatory compliance with conservation 

targets.160  Its beauty lies in its flexibility:  the model can be used in many circumstances as long 
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as it remains true to the local needs and situations.   

 In Zambia, COMACO focuses on improving farming practices as a way to improve food 

security and decrease the amount of wildlife hunted during the lean times.161  In Cameroon, the 

situation requires a different approach.  The problem with the increase in primate bushmeat 

hunting does not seem to be based on seasonal hunger or lean periods, but rather, revolves 

around the logging company’s movements and changing market access.  As Wilkie’s study 

shows, the large populations that crop up around logging concessions increase the demand for 

bushmeat which in turn is met by neighboring communities who increase the frequency of 

bushmeat hunting in order to meet the demand.162   

A CBNRM group specific to southern Cameroon should focus its energy on providing 

the local communities, as well as the transplanted logging company workers with an alternative 

source of animal protein such as chicken or cane rats.  Since food storage is problematic, the 

chicken and cane rats could be raised and harvested locally by households and communities.  

These households could then take their farmed wildlife to a trading center where they could get a 

fair market price not only from other locals or logging concession groups, but also communities 

farther away in the cities.  The key to this, however, is that the people can have access to the 

market only if they agree to not hunt primates and other bushmeat.  This set-up would provide 

tangible incentives for raising alternative sources of food to feed the additional people following 

the logging concessions, while improving the rural livelihoods of its members.  Alternatives such 

as chicken and cane rats, both of which are already present in the local diet are small enough 

animals to rear in a limited space, and protect from predators.  If conventionally raised animals 

could supplant primate bushmeat as a cheap and accessible protein source, the forests would be 
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protected and the people could still maintain a balanced diet.  A community-trading center like 

the one described in Zambia, could provide a location for people to bring their animals for sale, 

and also buy new ones.  It would provide a convenient location for the logging companies to buy 

supplies locally and not support the bushmeat trade that not only destroys the forest, but also puts 

their health at risk for STLV infection.    

In addition to the market access, the trading center could eventually begin to train local 

patrols to prevent bushmeat hunting, provide a location and base for tourism in the area and 

ideally reduce rural poverty.  However, in order for this to be done, some baseline data must be 

collected from southern Cameroon including household income and food security as well as 

proximity to logging concessions and the composition of the communities.163  According to the 

COMACO business model, people would organize into small groups, and after committing to 

abide by the conservation guidelines regarding hunting practices, could then receive an initial 

amount of chickens or cane rats to start their production.164   

Organizations like the World Food Program could provide an initial contribution to the 

start-up of the trading centers and depots in the form of food or animal donations.165  The small 

group set-up allows the producers to share the knowledge they have gained from the trading 

center and support each other to maintain the conservation standards.166  Once the animals are 

market ready they could return to the trading depot and sell the animals at a fair market price. 

The services are directed through a regional trading center supplied by local producers organized 

around smaller trading depots.167  The trading centers facilitate sales within a community by 
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providing a central location for market transactions, bulk transport to larger markets, and 

educational programs.  Otherwise, the producers would have to find more costly ways to markets 

independently, effectively decreasing their profits significantly.  Especially in a rural and isolated 

forest area, this model would allow people access to bigger and more profitable markets.  This 

arrangement would not only satisfy the needs of the loggers, it would minimize the damage to 

the environment and the risk to the rural villagers as a result of contact with primate bushmeat.   
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WILDLIFE FARMING: 

AN ALTERNATIVE TO BUSHMEAT HUNTING  

Wildlife Farming, in this case of cane rats (Thryonomys Swinderianus) or “grasscutters,” 

has been purported as a possible solution to combating the bushmeat trade.  Cane rats are already 

present in the diet of many Central Africans, and among the top ten most hunted animals 

according to Wilcox’s study of bushmeat hunting behaviors in Cameroon.168  There is already a 

strong precedent of the farming of cane rats in Ghana and Nigeria.169  While it is more complex 

raising wildlife in a fully controlled production system, many argue that it is a rational use of 

wildlife in areas where commonly domesticated animals are either unsustainable or vulnerable to 

disease and predation.170  Introducing an alternative, whether through wildlife farming or 

decreasing the price of commercial products, has been proven to be an effective method in 

decreasing wildlife harvesting.  In Boliva, a 10% reduction in the price of beef resulted in a 74% 

decrease in the consumption of bushmeat!171  The alternative simply has to be cost effective.  In 

the case of cane rats, they have certain characteristics which make them a possible option for 

farming.    

Cane rats are prolific breeders, producing 4-6 offspring per litter with a gestation time of 

only 153 days.172  They meet the criteria established by the Wildlife Conservation Society for 

viable farming species.  Cane rats are relatively sociable creatures, provide a good source of 
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animal protein, have high reproductive and growth rates, low space requirements (mud walls are 

sufficient to contain them) 173, minimal risk of zoonotic disease.174      

However it is far from a miracle solution.  Current farms report cane rats experience 

stress related trauma which depresses reproduction and forces the farms to constantly replenish 

existing populations with wild-born breeding stock.175  Also, the socioeconomic factors such as 

economic opportunities, the absence of appropriate technical skills and funds, and cultural 

constraints must be taken into account.176  Wildlife farming requires a substantial time and 

capital investment in the short term in order to experience the long-term returns.  This short-term 

investment is a lot to ask of marginalized households who rely on subsistence hunting and 

farming to ensure food security.177  Available data and information about wildlife farming 

indicates that it will not be economically viable compared to hunting or the farming of 

domesticated species until wild wildlife numbers are so low that hunting is an insufficient source 

of food.178  Cultural values also play a large role in the continuation of hunting despite the risks 

and consequences.  These constraints include beliefs that farmed animals are a sort of investment 

or savings rather than a regular protein source, the lack of a tradition of long-term planning and 

livestock management, no belief in natural resource scarcity, hunting as a right of passage into 

manhood and source of adornments which garner respect, and gender roles driving men into 

hunting and women into tending livestock.179  Issues such as these are crucial to the success of 

any conservation/public health strategy.  In order for wildlife farms to function as a rural 

development and conservation tool, they must include external investments and incentive 

                                                
173 Mokrin, “Wildlife Farming,” 1-22. 
174 Mokrin, “Wildlife Farming,” 1-22.   
175 Adu et al, “Smallholder Farming,” 223-332.  
176 Mokrin, “Wildlife Farming,” 1-22. 
177 Stewart Keith Eltringham, Wildlife Resources and Economic Development, (Chichester, NY: Wiley, 1984). 
178 Mokrin, “Wildlife Farming,” 1-22. 
179 Mokrin, “Wildlife Farming,” 1-22. 



 44 

systems (like those described in the previous section on COMACO in Zambia) that discourage 

bushmeat hunting.180  External investment must be designed to provide long-term support and 

major extension services which include start-up funding in the form of money and animals, and 

skilled personnel to support those invested in the farming system.  All of this must be paired with 

the capacity to enforce stricter legal regulations against unsustainable hunting.181  

 

 

COMMUNITY INITIATIVES:  

EDUCATION CAMPAIGNS AND SOCIAL MARKETING 

 The success of this intervention strategy relies in part on a focused and organized 

education and social marketing campaigns.  In order to institute a trade center and promote 

alternative sources of protein to rural communities, the idea must first be “sold” to the public.  

People have to believe in the value of the approach if it is going to work.  This requires extensive 

trust-building efforts on the part of conservation groups and on-the-ground staff.  In this way, 

culture becomes an exceedingly important aspect of the overall success of the campaign.  

Seemingly inconsequential details like the location of the meeting, the composition of a poster, 

or the religious and political history of a people come into play.  Many well-intentioned public 

health and conservation projects have never taken off because of misinterpretations of the other 

on the part of both the social workers and the public.  A case study in Chile illustrates one such 

example.  “Classes” for expectant mothers held at schools as part of a public health project were 

suffering from low attendance as most women viewed them as undermining their pride and 

dignity.  However, when the “classes” were changed to “club meetings” and were held in homes 
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rather than schools, attendance to these now “social events” shot up and the campaign began to 

achieve its goal of providing useful health information to pregnant women.182  The simple 

change in the location of the meeting and the official description in the end allowed the public 

health workers to spread their message and improve the health of both mothers and children.   

 Social Marketing has become a useful public health tool, and essentially uses the 

principles of commercial advertising to promote a specific social norm.  The anti-smoking 

campaign in the US since the 1950s targeting middle-aged men is an example.  The marketing 

campaigns usually target a specific demographic and behavior.  In a perfect world, these 

campaigns would be highly successful, but in reality, they often provide stellar case studies for 

examples of culturally based resistance.  Story after story demonstrates how tricky it is to 

implement “foreign” ideas to people no matter how many lives would be saved and how much 

suffering alleviated.  People exist within intricate cultural webs, each action refined by 

generations of practice and tradition.  Something as simple as boiling drinking water can be met 

with resistance because it is viewed as a practice only sickly people engaged in or seen as 

tampering with the creative source of life.183  

Social marketing and education projects for the rural poor require the fulfillment of the 

following three steps in order for change to be realized:  

1. The audience must be aware of the problem or risk,   

2. People must believe that the consequences of maintaining the status quo are 

harmful and real enough to make change appealing. 
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3. They must change their behavior.184    

People hunt bushmeat because they lack alternatives; it is both a nutritional and income 

necessity.  The powerful combination of necessity and a belief in abundance makes the success 

of a campaign to limit this behavior unlikely.  Take away the necessity and one might have a 

chance at demonstrating the reality of population crashes and the need for resource management 

and preservation.  The success of this strategy will lie in the ability of the project to gain the 

support of the community leaders and the availability of alternative sources of protein and 

income.  They must target one group at a time and one behavior at a time. 

 In the case of bushmeat hunting in Cameroon, a campaign against this would, in all 

likelihood, be met with significant resistance for a variety of reasons.  To begin with, poverty 

and the unavailability of alternative sources of protein in the rural areas of Cameroon is an 

overwhelming contributor to driving people into the bush.  This factor is compounded by the 

increased access allowing for human encroachment into the deep forest by way of the logging 

roads, the availability and efficacy of cheap firearms and reusable wire snares, and the cultural 

acceptance and demand for bushmeat.185  From an outsider’s perspective, the solution to the risk 

of HTLV seems simple:  stop hunting primates.  But in reality, the interplay of all these factors 

severely limits the effectiveness of a single approach.  People will continue to hunt bushmeat as 

long as it is profitable, as long as the rewards outweigh the risks, and as long as an alternative 

source of sure income or nutrition remains on the horizon.  Currently, 50% of the people in the 

Congo Basin are food insecure186and this situation combined with poverty and corruption must 
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first be addressed if a behavioral changes are to last.187  A social marketing campaign is only as 

useful as its comprehension and interpretation of the cultural atmosphere.  Thus, it is beneficial 

to survey the cultural attitudes that keep people involved in a system that endangers their future 

food security as well as their long-term health before implementing a project. 

Two vital questions to be asked are:  Do people perceive the risks of hunting and 

butchering bushmeat?  And, would it affect their behavior if they did?  Matthew LeBreton 

explored these questions with his study among the rural residents of southeastern Cameroon in 

coordination with Wolfe.  He found that, “A total of 98% of respondents reported eating 

bushmeat, 83% reported butchering bushmeat and 42% reported hunting bushmeat.”188  What's 

more, a majority of respondents reported contact with NHP bodily fluid as risky behavior, yet 

only 4% reported using precautions when engaged in butchering.189  LeBreton also found gender 

played a role in the degree of exposure, as men were thirty-nine times more likely to hunt, while 

women were twice as likely to butcher.190  Also, location of villages and surrounding vegetation 

impacted exposure levels.  Those living in the forest were four times more likely to hunt and 

twice as likely to butcher wild game than people living in the savanna.191  Finally, economic 

status played a role in exposure levels, as people living in corrugated iron homes with roofs were 

less likely to hunt and butcher compared to those living in homes with thatched roofs.192  Thus, 

those who can afford to have a more permanent home, built with more expensive material were 

less exposed to potentially infected bushmeat through butchering.  Yet, interestingly and 

consistent with Wilkie’s study, those with higher education and urban dwellers were more likely 
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to purchase and eat bushmeat.193  This indicates that the purchase of bushmeat from markets is a 

luxury and those with more education and money can afford it.   

LeBreton’s study supported Wolfe’s initial claims that the increased risks of exposure to 

non-human primates infected with HTLV was due to the interaction of many factors.  Education, 

income level, geographic location, cultural attitudes, gender, the surrounding environment all 

contribute to the pattern of bushmeat hunting, and increased exposure to HTLVs.  The behaviors 

surrounding the emergence of HTLV rely on a plethora of motivations and traditions and cannot 

be undone by changing one factor; but rather change must come from a comprehensive shift.  

For instance, warning people of a dangerous virus spread by the bodily fluids of non-human 

primates may not be a strong enough deterrent because the risk of possibly getting a disease is 

less than the risk of definitely dying from malnutrition or starvation if that income is taken away 

or that food not provided.194  A perfect example of risk not being strong enough motivation to 

change is in the cattle owners and butchers of Ghana.  They are well-versed in the clinical signs 

and risks associated with bovine anthrax, and yet still engage in high risk practices including not 

wearing protective gear and eating the meat of cows that died of suspect causes.  96% of the 

them consider there to be little risk of contracting disease when consuming the meat of cows that 

died of unnatural causes if they were cooked with special herbs.195  Risk is simply not enough 

incentive to change behavior.   

In the case of HTLV, it is very difficult to connect risky behavior with illness as it usually 

takes decades to present and can be explained by other causes within a religious or social context 

such as a deviation from normal social roles or supernatural phenomena.196  Thus, acceptance of 
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HTLV as the cause of illness and sufficient reason to change relies almost exclusively on the 

trustworthiness of the messenger.197  In order to implement standing change, intervention 

projects must target and use community leaders in each village as messengers and examples of 

the desired changes.198  Successful intervention campaigns target one audience and their 

behavior at a time because the message may not resonate with other groups.199   

   An education campaign against the hunting of bushmeat in Cameroon, in coordination 

with the economic incentives of a trading center cooperative and the introduction of wildlife 

farming, could be divided between a focus on the urban communities, the hunters and rural 

communities, and the logging companies.  Specific messages targeted at urban individuals would 

focus on discouraging the consumption of bushmeat among those able to afford the alternatives 

and not depend on the cheap protein.  Hopefully, this would eventually decrease the demand and 

the rural suppliers would adjust by hunting less.  It would have to take into account the social 

significance of being able to buy bushmeat.  Wilkie’s study showed that as people gained access 

to wage labor their consumption of bushmeat increased as well.200  Here too, an alternative 

source of meat would be required to turn people’s tastes away from bushmeat.  A campaign 

promoting another meat as stylish, eaten by the most powerful, urban, and contemporary might 

influence those with spending power.   

 As for the rural communities, parallel to the measures discussed above, an education 

campaign must address the risks associated with the hunting of bushmeat to the long-term health 

of those exposed.  It must also address the potential devastation of the forest and future food 

insecurity if wildlife hunting continues at its present rate.  The communities must be convinced 
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that the threat to the forest and their way of life is real.201  The rural communities and the hunters 

can be targeted in the same campaign since the underlying causes and attitudes are most likely 

the same.  It also could include a campaign to lessen risky behaviors for those individuals who 

have no alternatives.  These people could be taught how to safely butcher bushmeat through 

simple demonstrations.202  One negative aspect of this approach is that it could be seen as 

condoning the practice and giving people the idea that change is not imperative.203  As 

mentioned above, an education or social marketing campaign is doomed to failure if the 

underlying reasons for bushmeat hunting are not addressed through community-based rural 

development programs like the ones mentioned above.    

 The logging companies present a different challenge to education and social marketing 

campaigns.  These companies are immensely profitable and the corruption that paves the way for 

their expansion into community forests complicates any effort.  In reality, little can be done to 

hold the logging companies accountable for the negative impact they have on the forest and 

marginalized communities until the government undergoes significant reform.  However, if the 

companies purchasing the timber include in the contract specific conservation requirements, the 

economic pressure might force the logging companies to reform their practices.  If they face a 

loss in profits due to their irresponsible systems, they may find it in their best interest to change.  

This has been set into practice in an agreement with the DRC in which the Congolese 

government, a German Timber company, and local “eco-guards” are working to protect gorilla 

species from poaching on the logging concessions.204  On the ground, it is a different story.  The 

logging workers’ protein demands and spending power have created a huge demand for 
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bushmeat in neighboring communities as they move across Cameroon.  Their issues lie 

somewhere in-between the rural communities and the urban ones.  These workers have access to 

wage labor and therefore the ability to purchase meat, yet they are surrounded by forest and all 

its bounty with no means to store alternatives.  This is not to say their behavior cannot change, 

but rather, that it is doubly difficult.  They are not hunting bushmeat to survive, they are 

purchasers, but they lack the access to an alternative that someone does in Yaoundé.  Yet again, 

providing an alternative source of protein seems to be the most powerful tool in discouraging the 

bushmeat trade.   

 There is one more aspect to the overall intervention strategy that we have not discussed.   

It involves conferring value to the forests as sources of income apart from harvesting, by taking 

advantage of the beauty and unique features of the forest through non-exploitative tourism.     

 

NON-CONSUMPTIVE TOURISM ENTERPRISES 

 Economic gain is a powerful motivator when it comes to changing behavior.  So far, the 

intervention strategy has addressed economic gain through wildlife and domestic animal farming 

and development of trade-centers in rural communities.  This, ideally, would be supplemented by 

income incentives from two locales:  locally owned and operated non-consumptive tourism 

centers and employment as wildlife monitors in coordination with conservation and research 

groups.   

 On paper, non-consumptive tourism is a useful tool in bringing about a shift in attitudes 

towards conservation.  It functions by increasing the value of living animals rather than their 

value as meat.  It has been employed all over the world from Kenya to Norway as a means of 

preserving wildlife habitats from human over-hunting or encroachment.  Today, in Cameroon, 
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the bushmeat trade is a profitable venture; some hunters can make up to US$83 per month in 

peak times.205  This means that whatever alternative income is introduced must exceed that 

opportunity.  In concert with research and conservation groups, it might be possible to create 

employment that both meets household needs and manages the environment in a sustainable 

way.   

 Non-consumptive tourism has been implemented in many countries, and while far from 

perfect has in some cases had a positive impact on the biodiversity of specific species.  One 

approach; that of wildlife viewing, was undertaken in Norway.  In an effort to halt the decline of 

whale species off the northern coast as a result of overhunting, whale watching tours were 

created.206  The goal was to protect the whales by replacing whale hunting with whale viewing as 

the source of income for the communities.207  It resulted in the stabilization of whale numbers, 

but has also led to “moral” conflicts between researchers and conservationists and the local 

whalers.208  In the end, the introduction of whale tours did not replace whaling as a viable source 

of income, and many former whalers are unemployed.209  This is a common pitfall for 

conservation efforts.   

 Other approaches that might be viable in Cameroon include wildlife viewing and eco-

lodges, and limited safari hunting tours.  Again, it must be emphasized that such tourism 

ventures must be community-based, run by local groups, and benefit the local economies.  

Wildlife viewing tours have been implemented in Botswana with success, and among the Maasai 

in Kenya, by taking advantage of the West’s urge to explore exotic Africa.  Even in Zambia, 
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safari hunting tours provided a source of income for the trading centers, by employing local 

guides and lodging.210       

 It must be clarified that any non-consumptive tourism or research venture must not 

actively undermine the local economy or manipulate a “moral” shift within local populations in 

order to achieve outside goals of conservation or public health standards.  It is a common 

mistake among well-intentioned foreign researchers or conservationists to impose their beliefs on 

the communities involved in the human and environment dynamic under study.  It is in the best 

interest of the rural Cameroonians to stop hunting primates in order to avoid illness and the 

degradation of the forests, yet it is not morally wrong for them to continue these practices.  

Research and conservation groups have a responsibility to respect local traditions and more 

importantly the local context of practices they view as problematic.  Failure to do so institutes 

nouveau imperialism and undermines any chance at meaningful, sustainable change.  In cases 

such as this, where the health and food security of millions of people is at risk due to the 

unsustainable degree of bushmeat hunting and threat of disease, outside groups should take on 

the role of health/conservation advocates, rather than saviors, enforcers, or authorities. 

  

 

                                                
210 COMACO Web site.   
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CONCLUSION: 

DEVELOPMENT THROUGH HEALTH ADVOCACY 

 This intervention strategy should not be interpreted as a way to manipulate people into a 

prescribed set of behaviors more desirable to western sensitivities, but as an earnest attempt 

provide support and encouragement for the adoption of practices that will decrease the toll on 

human health and well-being both today and in the future.  Based on current data and 

information, the steep rates of species decline in the forests of Central Africa will result in a 

crash in the number of animals in the forest and a corresponding crisis for the people who rely 

almost exclusively on bushmeat.211 The costs of over-hunting will inevitably fall on the poor and 

the most marginalized in society.212 

 Advocacy can come in the form of employment through wildlife protection patrols, 

research information gathering involving recording wildlife sightings, bushmeat monitoring in 

the markets, tagging animals or obtaining blood samples to test for viral infections, the 

development of locally run tourism and trade centers that focus on non-consumptive tours of 

surrounding forests, as well as self-managed wildlife hunting at a sustainable level.  It must also 

include the encouragement of good government and measure to combat poverty.  These goals 

rely heavily on trust and communication between foreign persons and local communities.  

Relationships take years to establish and requires a long-term commitment from outside groups 

to communities.  It requires mutual respect and a willingness to engage in dialogue.  In a sense, 

the answer to all the challenges we have discussed is community.  We can overcome the 
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challenges and avoid disaster by fostering a sense of responsibility at both the grassroots and 

global community.   

 The primate retroviruses lurking in the tropical forests of Africa represent a significant 

threat to human health worldwide.  The pandemics following these zoonotic transmissions have 

caused unparalleled human suffering.  Yet, despite the threat, human behavior is a powerful tool 

in preventing such tragedies.  We can minimize the risk to global health, but only through 

collaborative efforts and community building.  We can encourage healthy and sustainable 

changes in land use, natural resources management, and in turn mitigate the effects of our 

careless behavior on future generations. 

 At heart, this paper is an argument for development.  The Developed world and the 

Developing share a mutual interest in fostering sustainable development.  Not only can the planet 

not support 6+ billion Americans, but the fact that we are all susceptible the same pathogens 

makes improving the living conditions in poor countries imperative to global health.  Since 

altruism does not seem to be a strong enough motivation, perhaps an argument for self-interest 

could be enough to ignite a real push towards sustainable development. 
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