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into their resilience in response to hab-
itat alteration associated with deforest-
ation and forest degradation. 

Currently I am collaborating with 
Sabrina Krief at the National Museum 
of Natural History in Paris to contin-
ue my research on western gorillas in 
the Central African Republic to obtain a 
complete picture of western gorilla food 
choice. We will integrate our previous 
data on nutritional and energetic val-
ues of gorilla food with new data from 
direct observations of gorilla feeding 
behaviour, with gorilla health monitor-
ing (including fecal, urine and genet-
ic analysis of each individual of group 
Makumba), and with phytochemical 
analyses of plants consumed by goril-
las. Our aim is to understand whether 
gorillas choose plants also in relation to 
their health condition and the medicinal 
properties of plants, or only in relation 
to the nutritional value of plants. Our 
goal is also to investigate the ontog-
eny of food choice, focusing on possi-
ble social infl uences on young gorillas 
during acquisition of diet and informa-
tion on plants. 

Finally, we aim to quantify the over-
lap between gorillas and the native for-
est population of Ba’Aka Pygmies in 
the use of forest products. Preliminary 
results show that gorillas consume 
many plants used by the Ba’Aka in tra-
ditional medicine. Since this research 
requires the active involvement of the 
local Pygmy communities, we hope to 
increase awareness and understand-
ing of the value of forest biodiversity for 
both local human and gorilla popula-
tions. One of the often quoted benefi ts 
of preserving tropical forests and its bi-
odiversity both for apes and humans is 
its role as a reservoir of important me-
dicinal components. This long-term re-
search is part of a larger comparative 
project on great apes, supervised by 
Sabrina Krief, which will enhance our 
understanding of the interaction be-
tween our closest relatives and their 
habitat, providing important insights for 

understanding human origins and co-
evolution of great apes, humans, and 
diseases. 

The success of habituating west-
ern gorillas in Bai Hokou has greatly 
contributed to their protection, and has 
permitted gorilla ecotourism as well as 
fi eld research which has increased our 
knowledge of the species. A better un-
derstanding of socioecology, nutrition-
al, energetic and habitat requirements 
provides useful information to improve 
conservation plans for this elusive spe-
cies and can also help to inform gorilla 
management in captivity and in sanc-
tuaries. 

Shelly Masi 

This article was fi rst published in an 
earlier version in the Gorilla Gazette 
21, 2009

Our sincere thanks go to the Ministries of Ed-
ucation and Water and Forests of the Central 
African Republic government for permission 
to conduct this research in the park, to the 
Dzanga-Sangha Protected Areas and the Bai 
Hokou staff for logistic facilities and admin-
istrative support. I am particularly grateful to 
the “Primate Habituation Program” directors 
C. Cipolletta and A. Todd for their support and 
great contribution. Thanks go to S. Krief and 
M. Robbins for their collaboration and super-
vision of the research projects. Special thanks 
go to the Ba’Aka trackers, for their incredible 
courage, for sharing their forest knowledge 
and for their dedication to their work. I espe-and for their dedication to their work. I espe-and for thei
cially thank my research assistant, Kemanda 
Bienvenu Florentin, a student of the Univer-
sity of Bangui, Central African Republic, who 
was trained in research methods and hope-
fully will play a long-term role in the future of 
the Dzanga-Sangha Protected Area projects. 
Cleveland Metroparks Zoo has greatly con-
tributed to his training by providing funding for 
his salary in 2008 and 2009. My research was 
also funded during my PhD by the University 
of Rome “La Sapienza” (Italy), the Max Planck 
Society (Germany), and partially by the Zoos 
and Aquariums Italian Union (UIZA) and the 
Italian Primatological Association (API). My 
current research is part of a two-year post-
doc supported by the Centre National de la 
Recherche Scientifi que (CNRS) and the Na-
tional Museum of Natural History (MNHN) in 
Paris (France). 

Human Impact on 
Western Lowland Gorilla 
Behaviour
Western lowland gorilla tourism exists 
on a considerably smaller scale than 
that of the high profi le mountain 
gorillas. Yet the successful habituation 
of several western lowland gorilla 
groups, combined with demand from 
international tourists and revenue 
expectations from local governments, 
have resulted in the expansion of 
western gorilla tourist programs and 
increasing research presence. A 
major concern of ape tourism is the 
heightened risk of human–ape disease 
transmission, which can have severe 
consequences for habituated ape 
populations. Chronic stressors may 
act to lower ape immunity and thus 
increase their susceptibility to disease. 
Guidelines have been designated 
to diminish these risks, such as a 
minimum observer–gorilla distance of 
7 m. However, this distance limit is 
based mainly on mountain gorilla 
disease transmission risks and 
takes little account of the potential 
psychological impact of close human 
presence. 

The Bai Hokou study site, located 
in the Dzanga-Sangha Protected Areas 
Complex of the Central African Repub-
lic, was selected in 1997 to develop a 
long-term gorilla habituation project for 
ecotourism and research. One of Bai 
Hokou’s tenets is to monitor human im-
pact when following western lowland 
gorillas, identify potential negative trig-
gers, and through this process learn 
how to best minimize the disturbance 
caused by human observers following 
habituated or semi-habituated groups. 
This study forms the second stage of a 
longer-term project designed to eval-
uate human impact on one particular 
western gorilla group at different stag-
es of the habituation process. 

The preliminary study was conduct-
ed in 2006 on the same gorilla group 
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at an earlier point in the habituation 
process, with results reported in issue 
38 of the Gorilla Journal. It found that 
the presence of tourists and fi lm crews 
were linked to a decrease in silverback 
resting behaviour and an increase in 
group aggressive behaviours. Here, 
we evaluate the impact of human group 
type (trackers, researchers, and tour-
ists), size and observer-distance on the 
behaviour of the same western lowland 
gorilla group in the later stages of the 
habituation process. We also discuss 
whether the current 7 m distance lim-
it is suffi cient (particularly for western 
lowland gorilla groups who share a dif-
ferent social structure from mountain 
gorillas)gorillas)gorillas , considering the potential be-
havioural impact of close human pres-
ence.

Data were recorded over 12 months 
from January 2007 on the Makumba 
group, which consisted of 1 silverback 
(Makumba), 3 adult females (Bombe, 
Malui, Mopambe), and 8 immatures of 
varying age-sex classes. Final analy-
ses were conducted over 258 sessions 
(morning or afternoon), on 1,885 sil-
verback scans, with tourists present in 
320 of these; 135 tourists visited the 
gorillas during the recording sessions. 
A maximum of 3 tourists were allowed 
in each 1-hour gorilla visit, and total 
group numbers (researchers, trackers 
and tourists) were not to exceed a 7 
person maximum. 

Our results show that observers 
spent more time within 6–10 m of the 
silverback when tourists were present. 
In addition, even though almost half of 
total observation time was spent within 
6–10 m of the silverback, there were 
distinct decreases in human-directed 
silverback aggression at 10 m, with a 
plateau effect at 18 m. While aggres-
sion was almost entirely eliminated at 
18 m, it is very unrealistic to expect 
quality viewing at this distance when 
the gorillas are on the ground. Again, 
given the dense habitats in which west-
ern gorillas live, quality viewing at 10 m 

is not always possible, although in 
more open habitats viewing can easily 
be achieved when standing more than 
10 m away from the focal gorilla. In 
denser sectors, approaches to 7 m 
may be necessary. 

Almost one quarter of total aggres-
sive events and over one third of all sil-
verback aggression recorded was hu-
man-directed. It is important to note 
however, that 65% of silverback and 
47% of group human-directed aggres-
sion were in the form of soft barks, 
which represent only low level aggres-
sion. This does not mean that they 
should be ignored, for they are warn-
ing signals that, if disregarded, can es-
calate into high level aggression and 
as such should be considered an im-
portant indicator of human-gorilla ten-
sion. The presence of tourists did not 
affect rates of aggression toward hu-
mans for any of the gorilla age-sex 
classes, nor did the number of people 
present in either research team or tour-
ist group. However, one female in par-
ticular – Bombe – exhibited higher ag-
gression rates as research team size 
increased. In fact, Bombe expressed 

more human-directed aggression than 
any other gorilla in the group, includ-
ing the silverback. We suggest that ha-
bituation, or lack thereof, was not the 
sole cause of her heightened human-
directed aggression, and that personal-
ity also played an important role. Final-
ly, results show that, as research team 
numbers increased, group feeding de-
creased while mixed behaviours in-
creased. In addition, as human–silver-
back distance decreased, Makumba 
fed less and monitored humans more. 

These data suggest that research 
teams may have a more pronounced 
effect on the behaviour of the Makumba 
group than do tourist groups. Although 
this difference may partly be due to 
lower tourist pressure at this site, man-
agement of research and tracker num-
bers needs stricter consideration. It is 
also important to note that the factors 
analysed in this research explained a 
maximum of 10% of the variance in 
the data. Biologically, there are many 
other non-human factors affecting the 
gorillas’ behaviour. Human–gorilla dis-
tance, however, explains much more 
of the variance in the data than does 

Leanne Van der Weyde viewing the gorillas. Photo: Michelle Klailova



human group type or size, further sug-
gesting a need to re-examine the cur-
rent distance rule of 7 m to incorporate 
the potential psychological stressors of 
close human presence. 

Recommendations
1. Limit distance between observ-

ers and gorillas to more than 10 m 
where possible (i.e. in more open 
habitats where visibility can be eas-
ily achieved at these distances), but 
stand no closer than 7 m where nec-
essary (i.e. very dense habitats).

2. Limit research team size to 5 ob-
servers, but make effort to reduce 
research team size to 3 as often as 
possible. 

3. Limit total group size to 6 observ-
ers when tourists are present. If 
more trackers are needed to help 
guide tourists safely, they can split 
and wait safely away from the gorilla 
group while viewing is taking place. 

4. When larger team sizes cannot be 
avoided, ensure a maximum of 3 
people is allowed in the following 
observation session. 

5. Limit tourist visits to one per day. 

Due to the remoteness of western 
gorilla sites, tourists often arrive in large 
groups with strict timelines, which can 
make recommendation 5 challenging. 
However, tourist pressure is increasing; 
thus with careful consideration of 
logistics before problems arise, 
matched with an increase in the value/
cost of gorilla visits, the one visit per day 
guideline can be feasible. Our results 
indicate that western lowland gorillas 
may require a different set of guidelines 
from those already in place at mountain 
gorilla tourist/research sites. 

Even if we were to disregard the 
psychological stressors of large hu-
man groups observing the apes at 
close distances, the dense sectors of 
western gorilla habitat mean that re-
searchers/tourists will struggle to ob-
tain satis factory viewing when there 
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are more than 3 tourists or 6 total ob-
servers present. 

Our goal, above all, is to provide fea-
sible recommendations and we hope 
that the implementation of these sug-
gestions will not only benefi t the goril-
las in question but also the people, who 
have spent valuable time and effort to 
visit/study the group. Finally, Bombe’s 
reactions illustrate that sometimes, 
even when applying strict guidelines, 
humans may still receive aggression 
from those who remain intolerant of 
their presence. In these circumstances, 
specifi cally pertaining to tourist safety, 
avoidance of those individuals may be 
an alternative strategy. 

Ecotourism when conducted prop-
erly can conserve the environment and 
sustain the well being of local people. 
Although there are many factors that 
currently limit tourist numbers at west-
ern lowland sites (i.e. poor infrastruc-
ture, political instability, etc.), these 
programs can still benefi t the gorillas, 
their habitat and the local human com-
munities. Over 40 Ba’Aka trackers and 
6 local assistants are employed at Bai 
Hokou, as are a large proportion of the 
local population who work for project 
headquarters in Bayanga (i.e. guards, 
etc.). Furthermore, although unquan-
tifi ed, there is considerable evidence 
that the presence of researchers and 
tourists in a gorilla range can act as 
a signifi cant deterrent to poachers, as 
well as allow anti-poaching units to be 
alerted if illegal activities are detected. 

The purpose of this article, however, 
is not to evaluate the success or value 
of gorilla tourism, but only to explore a 
specifi c facet – that of the impact hu-
man observers have on gorilla behav-
iour. By continuing to identify the po-
tential negative triggers of close human 
presence to habituated and semi-habit-
uated groups, we can learn how best to 
minimize our level of disturbance. This 
article forms part of a special edition on 
“Ethnoprimatology” – the consideration 
of human attitudes and behaviour on 

all aspects of primate lives and surviv-
al – that will be released in print by the 
American Journal of Primatology at the 
end of the year.

Michelle Klailova, Chloe Hodgkinson 
and Phyllis Lee

This article is a summary of: Klailova, 
M., Hodgkinson, C. & Lee, P. C. (2010): 
Behavioral responses of one western 
lowland gorilla (Gorilla gorilla gorilla) Gorilla gorilla gorilla) Gorilla gorilla gorilla
group at Bai Hokou, Central African 
Republic, to tourists, researchers 
and trackers. American Journal of 
Primatology 71, 1–10
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staff, trackers and volunteers for all their sup-
port throughout the study, which was made 
possible through the Central African Gov-
ernment and the World Wildlife Fund for Na-
ture. A very special thanks goes to Angelique 
Todd, Bai Hokou Primate Habituation Advisor, 
whose constant support and encouragement 
has been vital to the completion of this project, 
as well as Leanne Van der Weyde who helped 
collect data in the fi nal 4 months of the study. 
Acknowledgement of funding is owing to the 
Toronto Zoo, University of Stirling, the Natural 
Environment Research Council, and the Eco-
nomic and Social Research Council.
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