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facilities in Nigeria to help guide conservation efforts.  These 
facilities use a range of satellite images to provide detailed maps 
of the range of the Cross River gorilla. For some areas (such as the 
Afi Mountain Wildlife Sanctuary in Nigeria; one of the first sites 
where the gorillas were studied) the satellite images are so detailed 
that they can discriminate individual trees and small houses in 
rural villages.  The Zoo provided computer hardware and data to 
WCS, Fauna and Flora International (another non-governmental 
agency collaborating on Cross River gorilla conservation), and the 
Cross River State Forestry Commission (the Nigerian governmen-
tal organization responsible for managing the Afi sanctuary) and 
trained local staff in basic mapping and data analysis techniques.  
The mapping systems are now being used to plan field work and 
analyze data essential for protecting the gorillas.

PUTTING SOPHISTICATED GPS TECHNOLOGY IN 
THE HANDS OF FIELD RESEARCHERS AND PARK 
RANGERS
The North Carolina Zoo-WCS partnership is also taking these 
geographic technologies out of the office and into the field.  
Formerly, much of the data collected in the field by research and 
protected area staff was done using pen, paper and consumer GPS 
units just like the ones commonly used for outdoor recreation.  
This method of data collection requires a great deal of training, 
especially for staff with limited scientific background, and can 
produce inconsistent results.  To remedy this situation we have 
developed a new way of recording biological data in the field based 
on highly rugged mobile computers and a software package called 
Cybertracker.  The Cybertracker software was originally developed 
to allow illiterate trackers in South Africa to collect wildlife moni-
toring data.  It uses a touch screen and GPS antenna to collect data 
systematically and with spatial information to allow mapping.  
The software also allows field workers to map their activities in 
real-time on satellite maps, allowing them to know exactly where 
they are, even in the most remote forests.

With financial support from the U.S. Fish and Wildlife Service, 
AZA’s Conservation Endowment Fund, and the North Carolina 
Zoological Society, the North Carolina Zoo-WCS partnership 
began development and testing of the Cybertracker-based system 
in 2008.  Since the mobile computers were to be used in a very dif-
ficult environment (high humidity, high temperature, frequent 
exposure to dirt, rain and impact), we extensively field tested a 
number of different options before deciding on the final hard-
ware platform.  We also consulted carefully with many of the field 
workers who would actually be using the devices to ensure that 
the system both captured the necessary data and would be easy to 
operate and understand.  

The finished system was deployed to both Cameroon and 
Nigeria in January, 2009.  Field and research staff from WCS, the 
Cameroon Ministry of Wildlife and Forests, the Nigerian National 
Parks Service, and other conservation NGOs attended a training 
workshop run by the North Carolina Zoo and hosted by WCS in 
Limbe, Cameroon.  The participating agencies were provided with 
Cybertracker units and trained how to analyze data collected with 
the system using database and mapping software.  In addition to 
a classroom-based workshop, a major portion of the training took 
place at the Kagwene Gorilla Sanctuary, a newly-created protected 

The Cross River gorilla (Gorilla gorilla diehli) 
inhabits the tropical forests of the Nigeria-
Cameroon border region in western central 

Africa.  This region is one of the most biodiverse 
areas in Africa, and contains large numbers of both 
endemic and endangered species.  The gorillas are 
named after the Cross River, which has its headwa-
ters in the hills and mountains where the gorillas are 
found.  The northern and western-most gorilla popu-
lation, these gorillas are separated from other gorilla 
populations by approximately 200 km.  The Cross 
River gorilla is one of the four currently recognized 
subspecies of gorilla, and is ranked as one of the 25 
most endangered primates in the world.  Indeed, the 
gorillas of the Cross River region had been thought to 
be largely extinct until they were rediscovered in the 
early 1980s.  Recent surveys suggest that the total 
population likely numbers fewer than 300 individu-
als, less than half the number of remaining mountain 
gorillas (Gorilla beringei beringei).

ELUSIVE APES
The small size of the Cross River population is likely the result of 
bushmeat hunting, which also threatens the region’s other wild-
life species.  Due to generations of hunting, the gorillas are very 
wary of people and are now found primarily in very rugged and in-
accessible highland sites.  The remoteness of these areas, coupled 
with very challenging terrain, provides some level of protection 
for the gorillas, but also makes life difficult for park rangers and 
other conservationists working to preserve this population.  In 
order to collect data of conservation relevance, field researchers 
and protected area staff must spend many weeks tracking the 
gorillas though thick tropical forest and up and down precipitous 
mountain slopes.  Even then, the Cross River gorilla is rarely ob-
served and most data collection relies on indirect evidence such as 
feeding signs and nest sites.  The Cross River gorilla has only been 
photographed in the wild a handful of times.  As a result of their 
reclusive nature and the difficult environment in which they live, 
determining even basic information like the range of this subspe-
cies has proved extremely difficult.  

APPLYING GEOGRAPHIC INFORMATION SYSTEMS 
AND GPS TO CONSERVING THE CROSS RIVER 
GORILLA
In 2007 the North Carolina Zoo formed a partnership with the 
Wildlife Conservation Society (WCS) to help conserve the Cross 
River gorilla population.  Building on previous research and WCS’s 
many years of conservation work on the ground in Nigeria and 
Cameroon, the partnership set out to apply a range of geographic 
information systems (GIS) and global positioning system (GPS) 
technologies to efforts to preserve the Cross River gorilla.  One of 
the key things to understand in working to conserve these gorillas 
is their distribution relative to both existing habitat and human 
activity in the forest.  Gaining this understanding is more difficult 
than it sounds since gorillas are distributed across a large, remote 
and complex landscape for which few accurate maps exist.  

In order to begin to address these challenges, the North Carolina 
Zoo worked with WCS to establish two GIS computer mapping continued, page 15
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area set up to conserve one of the Cross River gorilla populations.  At 
Kagwene, participants got the chance to learn how to use the system 
in real-world conditions and record actual wildlife and monitoring 
data.  

CYBERTRACKER IN ACTION
The Cybertracker units are now in use by WCS and government field 
staff across the range of the Cross River gorilla.  The units are being 
used to collect important data on the gorillas, other wildlife and 
human impacts on the region’s forests.  These data will allow for 
more efficient and effective management of the Cross River gorillas’ 
habitat and will be a good monitoring tool for other conservation 
initiatives throughout the region.  While the system continues to 
evolve in response to feedback from the field and changing needs 
on the ground, our success to date has led us to explore expansion 
of this technology to other West African conservation hotspots.  
North Carolina Zoo and WCS are currently beginning development 
of a Cybertracker-based system for elephant monitoring in Yankari 
Game Reserve, home to Nigeria’s largest elephant population.
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The Cybertracker system allows for more efficient 
data collection in the field and easier analysis back 
in the office.


