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1. EXECUTIVE SUMMARY
1.1 Summary
1.2 Dates
1.3 Location
1.4 Background and Justification
1.5 Meeting Aims and Objectives
1.6 Gambia 2006
1.7 Project Outputs
1.1 Summary
Gambia 2006 was a two-month expedition to rural Gambia, which blended zoological research with community
based projects and teaching within the local school to promote understanding of the wildlife, the use of the
forest park in a sustainable way and the importance of maintaining it for future generations. Working with local
professionals we split into two separate but intertwined groups: research on the fauna of the park linking to the
local village school where we renovated the buildings and grounds as well as running a summer school.
The expedition represented an exciting opportunity to forge links between the UK and rural Africa, to benefit an
impoverished community, and to carry out vital and fascinating research on a relatively untouched and unstudied
area.
The expedition consisted of eight undergraduates from the Universities of Glasgow and Edinburgh (UK) who
will work alongside a number of Gambians at the Sambel Kunda Lower Basic School and in the Nyassang
Forest Park. The UK students range in age and academic background.
In the village summer classes were run for children of Grades 5 and 6 in a variety of subjects including Maths,
English, Art and Music. Emphasis was put on demonstrating how to use the Library built by the 2005
Expedition to develop reading and speaking skills with not only these age groups but any children who were
interested from the village. We also carried out a number of renovations on the school buildings and grounds.
We built a section of wall around the Sambel Kunda Lower Basic School grounds. This wall will stop animals
entering the playground/ classrooms plus prevent children from running out into the road. We also coordinated
and carried out essential repairs on the school buildings themselves.
In the Nyassang Forest Park and surrounding farms we undertook a number of different projects aiming to
widen the knowledge of the fauna present in the park and how this interacts with the local community. Other
than the research carried out by the 2005 Expedition no studies have been undertaken in the past but there is an
incredible amount of wildlife in the forest park including a number of endangered species. Working with staff at
the park we undertook research on the unstudied butterflies and the impact that crop raiding by local wildlife on
the boundary of the park has on local crop yields. We also marked and created an information booklet for 2 self
guided walks to help raise money in a sustainable way for the area through ecotourism.
This report aims to provide full, in-depth details of the expedition set up and planning, the individual project
reports, the expedition personnel, logistics and finances. It is hoped that this will provide valuable feedback for
our sponsors.

1.2 Dates
The build up for the expedition started in September 2005 whilst Anna Harrison was taking part in the Gambia
2005 Expedition. The University of Glasgow Exploration society met at the beginning of October 2005 and the
Gambia 2006 team was selected by the first week in November.
Planning continued throughout the year and The University of Glasgow Gambia 2006 Expedition took place
in the field from 18th July to 12th September 2006.
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1.3 Location

Latitude 13 o, 30' N, Longitude 15 o, 00' W

1.3.1 Maps

From www.fco.gov.uk

Sambel Kunda

Adapted from
www.chimprehab.com

1.3.2 Climate
We were in Gambia during the wet season which runs from June – October. As this is the only time as
University students we are free, we had little option over dates. The weather was generally hot and wet as would
be expected. Temperatures reached a high of 38HC and a low of 24HC which seemed extremely cold! A normal
day would see a temperature range from 28-34HC, cloudy in the morning, sunny in the afternoon with storms in
the evening.
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1.4 Background and Justification
The Gambia 2006 Expedition set out to continue the work done by the highly successful Gambia 2005
Expedition.
Gambia 2005 took place from 19th July to 13th September 2005, a period of exactly 8 weeks. The expedition
consisted of nine undergraduate students from the Universities of Glasgow and Edinburgh (UK) who spent two
months living and working alongside a number of Gambians at the Sambel Kunda Lower Basic School and in
The Nyassang Forest Park. The students ranged in age and academic background making Gambia 2005 a truly
multi-disciplinary expedition. Working with local professionals the team split into two separate but linked
projects: research on the fauna of the park alongside work with the local village primary school where we built a
library as well as running a summer school.
The University of Gambia Expeditions were initiated by Martin Muir who, in the summer of 2004, visited the
site and met with Stella and David Marsden who run the CRT and set up the GHDT. His reception at the park
and especially in the village fuelled his desire to return for a longer period of time. The close proximity of the
camp to a number of species of conservation priority in an area which had never before been examined gave rise
to the feeling that this area needed to be explored further.
1.4.1 Gambia 2006 Project Partners
The Gambia Horse and Donkey Trust (GHDT) was established to reduce
rural poverty by increasing productivity of working horses and donkeys
through animal welfare and management education.
The GHDT (also a UK registered charity) was set up in 2002 by Heather
Armstrong, in the UK, and Stella Marsden in the Gambia. Their main aims
are to reduce rural poverty by increasing productivity of working horses and
donkeys through animal welfare and management education for the people of
the Gambia. They are an extremely dedicated charity who have already made
Gambia Horse and Donkey Trust a large and noticeable impact on the welfare of working equines in the region.

Chimpanzee
Rehabilitation
Trust
Gambia

River Gambia National Park is home to the Chimpanzee Rehabilitation Trust
(CRT, UK charity number 1081151). Extinct throughout much of its former
range (it was wiped out in The Gambia in the early 1900s) the chimpanzee
(Pan troglodytes) remains a globally endangered species.
The CRT have also been heavily involved in education of the local
population and this is seen as one of the most important factors in the
continued success of the National Park.

1.4.2 The River Gambia National Park & the CRT School Sponsorship Scheme
The River Gambia National Park is a complex of five Islands (total area 585 ha.) and was officially opened in
1978. All the islands are quite flat and possess mainly gallery forest with some open swampy or savannah areas.
The park is situated in Central River Division about 300 km by road from Banjul. It forms one of the last
refuges for the very threatened hippopotamus (hippopotamus amphibius) within The Gambia and is also home
to populations of the endangered Red Colobus monkey (procolobus badius) and the relatively unstudied
Western Baboon (papio papio).
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Most importantly however, the River Gambia National Park is home to the Chimpanzee Rehabilitation Trust
(CRT, UK charity number 1081151). Extinct throughout much of its former range (it was wiped out in The
Gambia in the early 1900s) the chimpanzee (Pan troglodytes) remains a globally endangered species. The CRT
have also been heavily involved in education of the local population and this is seen as one of the most
important factors in the continued success of the National Park. As Stella Marsden writes on the CRT website:
“Managing the CRT and protecting the islands is an ongoing task with no foreseeable end. The chimps will need
to be protected as long as humans pose a threat to them.
If the children of the villages
surrounding the Project can be better
educated they may well go on to be
people of influence in The Gambia
taking with them some of the CRT's
values for conservation and protection
and a measure of goodwill towards the
CRT.

The children we were working with at the Sambel Kunda Lower
Basic School. This photo was taken during the summer 2004 trip.

Education is also a vital element in the
development of this very poor rural
area. If we can go some way to
breaking the cycle of poverty and at
the same time provide the chimps
with their best chance for the future,
through developing the concern and
protection of the local community,
then we really will have achieved
something worth while.”

In 1979 Stella Marsden set up the Chimpanzee rehabilitation sanctuary with the aim of reintroducing orphaned
chimps back into their natural environment. The sanctuary has been extremely successful and the chimpanzees
on the island are reproducing naturally, recently giving birth to the third generation of CRT Chimpanzees.
Over the past 25 years a huge amount of work has been undertaken with the chimps to fully rehabilitate, but
little other scientific research has been done on any of the other species found in the Nyassang Forest Park
which borders the National Park on the south river bank. The Gambia 2006 expedition hopes to continue the
research on the varied flora and fauna found in this area. Combining this research with the local population and
involving them in the outcomes of the research is key to the expedition.
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1.5 Meeting Aims and Objectives

Full reports accounting for all our projects are provided in the following chapters. This is a brief overview.
1.5.1 Sambel Kunda Education Project
Sambel Kunda Primary Summer School
Summer classes were run for children of Grades 5 and 6 in a variety of subjects including Maths, English, Art
and Music. Emphasis was put on demonstrating how to use the Library built by the 2005 Expedition to develop
reading and speaking skills with not only these age groups but any children who were interested from the village.

School Buildings and Grounds Rennovations
We were sponsored by Scremerston First School, Northumberland to build a section of wall around the Sambel
Kunda Lower Basic School grounds. This wall will stop animals entering the playground/ classrooms plus
prevent children from running out into the road. We also coordinated and carried out essential repairs on the
school buildings themselves. Cracks in the walls were filled, outside, inside, door and window frames repainted,
the roof repaired and doors fitted to the classrooms. This was funded by Plymouth-Banjul Challenge 2005. All
members of the expedition were involved in this process as well as school children and people within the village.
We held a community school grounds clear up day where many people from Sambel Kunda and the surrounding
villages came to help clear piles of rubble from the yard after which we all ate lunch together.
1.5.2 Nyassang Forest Park
We undertook 2 of our 4 original objectives:
• Undertook a comprehensive survey of how crop raiding by wildlife on the Forest Park boundary affects the
yield of local farms, with the aim of finding sustainable solutions to the problem.
• Completed an in-depth butterfly inventory to assess the abundance and distribution of species throughout
different habitats within the Forest Park.
In place of the bird foraging study we felt it was a more valuable project to plan, mark and create an information
booklet for 2 self guided walks to help raise money in a sustainable way for the area through ecotourism.
We had hoped to accurately record the population density of the endangered Red Colobus Monkey (Procolobus
badius) within the Forest Park however due to time constraints we were unfortunately unable to do this, however
the preparation for this project plus the marking of the transects on GPS mean it can easily go ahead in the 2007
Expedition.
Unfortunately due to unforeseen circumstances one member of the team had to drop out just before we were
due to depart, this meant the project involving The Gambia Horse and Donkey Trust was unable to proceed as
planned.
1.5.3 Community Meeting
A meeting was held between the Expedition and Sambel Kunda Community to discuss our findings from the
2005 Expedition, our activities this year and what local people consider the most pressing projects for next years
Expedition. This meeting was a great success with much support for our activities and many ideas for further
projects.
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1.6 Gambia 2007

I am delighted to let you know that we have been invited back to Sambel Kunda to undertake a similar project
next summer. Gambia 2007 will be led by Lynn Wyllie and Chris Booth, two members of the 2006 expedition
who were part of the forest park and school groups respectively. Gambia 2007 will have a similarly wide- ranging
community and scientific program. I hope that you will be able to afford the Gambia 2007 Expedition the same
support you offered us. Further details are available in Chapter 11 or a full prospectus can be requested by
emailing gambia2007@yahoo.co.uk.

1.7 Project Outputs
1.7.1 Gambia 2006 Reports
The Gambia 2006 Short Report was produced on our return from the field and is available as .pdf file for free
by emailing gambia06@yahoo.co.uk.
Further copies of this Project Report are available in hard copy for a small fee to cover printing and postage. A
.pdf file is available for free by emailing gambia06@yahoo.co.uk. Further information on any of the projects is
available by emailing the individual chapter author as cited.
Both the Short Report and the full Project Report have been submitted to all our sponsors and advisors and
distributed within The Gambia by the CRT and GHDT.
The usage of the Ecotourism Trail Leaflet produced by the expedition is being managed by the CRT who will be
in control of future prints and pricing.
The Gambia 2005 Project Report is also available on consultation with the editor who can be contacted at
gambia2005@yahoo.co.uk.
1.7.2 Links with British Schools
Expedition leader, Anna Harrison, forged links between Sambel Kunda Lower Basic School and Scremerston
First School, Northumberland during both the 2005 and 2006 Expeditions. In the run up to the 2006
Expedition the children of Scremerston First School fundraised to provide money for a school ground wall in
Sambel Kunda, they also wrote to school equipment companies encouraging them to make donations to Sambel
Kunda Lower Basic School which were then shipped to The Gambia using funding from The Rotary Club of
Berwick. Northumberland School Library Service also kindly donated a further assignment of books for the
Sambel Kunda Community Library built by the 2005 Expedition.
On return from the field Anna spent an afternoon
with the pupils of Scremerston First School talking
to them about the work carried out in Sambel
Kunda and Nyassang Forest Park, and the issues
facing both the community and wildlife of the area.
The children were also told a traditional Gambian
story using the djembe (a Gambian drum) and
played a singing game taught to Anna by the
children of Sambel Kunda Lower Basic School.
Scremerston First School have created an
international links display within their school which
shows Sambel Kunda Lower Basic School, the
pupils and letters from children in Sambel in order
to educate them about different cultures around the
world.
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2. PLANNING
2.1 Selecting the Gambia 2006 Team
2.2 Study and Training
2.3 Fundraising and Sponsorship

2.1 Selecting the Gambia 2006 Team
The Gambia 2006 team was selected through the University of Glasgow Exploration Society.
The Exploration Society Proposals evening is an annual event at which expedition leaders can present a short
description of the location and desired field work to be carried out. Students then apply by paper for whichever
project interests them most. In 2006 the University of Glasgow supported expeditions to 8 locations worldwide.
Over 30 people applied to join the Expedition and 6 were chosen to accompany Anna Harrison, Dougal
McRobbie and Holly McKnight who were returning for their second year in Sambel Kunda.

2.2 Studying and Training
2.2.1 Producing 2006 Aims & Objectives
During the 2005 Expedition discussions took place with Stella and David Marsden (CRT) and members of the
local community as to what they thought would be useful projects to both the people and wildlife of the area.
These ideas were built upon for the aims of the 2006 Expedition.
2.2.2 Medical Training
Working in a remote environment around 5-6 hours from medical help, it was decided that at least three
members of the expedition team should be trained in wilderness First Aid in case of medical problems
occurring.
Anna Harrison and Alana Chapman attended a Wilderness First Aid Course carried out by Adventure Lifesigns.
Dougal McRobbie had also attended this course the previous year and Grant Mitchell held a First Aid
Certificate. Medical surveys were designed for the team following this training and a full and comprehensive
medical kit was purchased to deal with as many difficulties as possible.

2.3 Fundraising and Sponsorship

The Gambia 2006 team worked extremely hard to raise the required funds to allow the expedition to proceed.
Fundraising started in earnest as soon as the team were selected with numerous activities held throughout the
year including bake sales, bag packing, a raffle and fancy dress bucket fundraising (pictured right). Expedition
hoodies, t-shirts and calendars showing pictures taken by the previous expedition were sold. A band night was
held at a local bar and we were also involved in a joint fundraising African night with the University of Glasgow
Zambia Expedition.
We also applied for funding from grant-giving bodies. Applications were made to a number of national and
international bodies with interests similar to our own.
We are extremely grateful to the sponsors shown below for their support and advice.
The expedition would like to thank the following for their Approval and Support:
Carnegie Trust for Scottish Universities
The Royal Geographical Society (with IBG)
Albert Reckitt Charitable Trust

Glasgow Natural History Society

The R&M Foreman Charitable Trust

The Lindeth Charitable Trust

Northumberland School Library Service

Yorkshire Purchasing Organisation

Procurement Dept Northumberland County Council
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3. LOGISTICS
3.1 Itinerary
3.2 Mid-Expedition Break
3.3 Communications
3.4 Visas and Permits
3.5 Transport
3.6 Accommodation & Food

3.1 Itinerary

The expedition ran for eight weeks from July 18th to September 12th 2006. 6 members of the team met at
Gatwick Airport to fly out together, joining with the 2 others, who had been travelling through The Gambia and
Senegal, upon arrival. We spent a preparatory 4 days in the coastal town of Senegambia. This period provided
time to get over travel fatigue and allowed us to focus on the project, as well as allowing preparatory logistics to
be worked out and supplies to be purchased. The group then took the bus and boat journey up country to the
village of Sambel Kunda and the Nyassang Forest Park where we spent the next 7 weeks. The final 3 days of the
expedition were again spent on the Gambian coast recovering from the journey back down river and the project
as a whole! This time also allowed us to start thinking about the preparation of our initial results and plans for
the 2007 Expedition.

3.2 Mid-Expedition Break

Half way through the field period we took a two day trip to the town of Janjangbureh, allowing a short break
for all team members to recuperate, stock up with provisions and check our emails, contact home etc.

3.3 Communications

In the village itself a UK mobile phone signal could be received after a few minutes searching! This allowed us
to stay in regular communication with home. Email communication was easily accessible during our time at the
coast and at irregular intervals during the field. Whenever possible we sent updates home with progress reports
for all of the facets of the expedition.

3.4 Visas and Permits
Visa extensions (any UK passport holder can visit for 30 days without prior arrangement) were collected in
Banjul by Stella Marsden with help from a local MP. All permits to work in the proposed areas were processed
by the CRT.

3.5 Transport
The expedition members flew from London Gatwick airport for the direct flights to Banjul. In country we
hired a small bus, with experienced driver, to pass the tortuous road from Banjul to Sambel Kunda (see picture
below) with the final leg of the journey upriver being undertaken on a boat owned by CRT.
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During our time in Sambel we were lucky to have the use of ‘Boris’ - an old Landrover which had been donated
to CRT. This vehicle was driven by CRT employees with local driving experience. ‘Boris’ was only used for
essential journeys in the locality.

3.6 Accommodation & Food
During our stay in Sambel Kunda we lived in a 6 person sleeping building (pictured below), with living area,
which we were able to utilise along with a smaller hut for the other 2 expedition members, all situated within the
CRT camp. These buildings are pictured below. These facilities were basic and provided direct and immediate
access to the study sites in the Forest Park, with the school being around half an hours walk each morning. We
were lucky enough to have the services of Rene Bonang (CRT staff member) whilst we were in the park who
cooked for us. Our diet mainly consisted of bread for breakfast and rice with sauce for lunch and dinner. This
was included in the cost of our stay with CRT – other food in the budget was items like biscuits to keep energy
levels up during the day, spreads for breakfast bread and porridge.
Whilst in Janjangbureh we stayed in a guest house and ate out at local restaurants at expedition members own
cost. At the coast we stayed in a house owned by GHDT and bought food at local markets which we cooked.

Our home for 7 weeks. This housed 6 people
for sleeping and a living area used by the
whole expedition team.
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4. SAMBEL KUNDA LOWER BASIC SCHOOL RENOVATION
By Chris Booth (chrisbooth32@yahoo.co.uk)
1. Background
2. Scope
3. Personnel
4. Project
5. Final Thoughts

4.1 Background
Following the highly successful Library project of 2005 it was decided, with the consultation of CRA, the elders
and Master Darboe, that renovation of the school grounds would be the next step in improving the quality of
the local schooling. This project was run in conjuncton with teaching at the school.

4.2 Scope
Action Aid had built a new complex of classrooms in the dry season of 2006. The old buildings, also built by
Action Aid in the 1980's, while still structurally sound were badly in need of cracks being filled, a new coat of
paint and the holes in the roof being fixed. This was funded by the Plymouth-Banjul Challenge 2005. Moreover
the school grounds were still open to invading livestock and thus funds were raised by Scremerston First School,
Northumberland to build the first section of the wall which ran next to the main road through the village.

4.3 Personnel

The project was once again mainly supervised by Master Darboe, we used the same mason as in 2005 to
construct the wall. We felt that involving the local community was essential in this respect. During renovation of
the buildings many of the children who were not required on the farms often offered their manpower to help us
with the arduous and monotonous tasks of scrubbing and painting. Once the buildings had been completed we
asked the community to help us to clear the school grounds of old foundations, overgrown plants and any other
potentially hazardous materials.

4.4 Project
All materials were acquired in the local town of Bansang using the CRA Land rover 'Boris'. The construction of
the wall took 4 weeks and was overseen by the mason, and aided by local youths who were on their summer
break from Upper Basic School.
The renovation of the school buildings was initially started by the expedition members who were teaching in the
school. The good nature of other expedition members and the local community ensured that this long task was
completed in more than adequate time for the next stage to be finished in enough time for a general clearing of
the grounds to be completed before our departure.
Once the buildings had been stripped of their old paint and any plastering maintenance completed we used
white lime as an undercoat for the outside of the buildings. This ensured that the more expensive paint we used
would require only one coat and was not over thinned.
Before the inside of the buildings were painted there were some minor repairs to be completed to the floor and
roof. The very severe weather conditions of the wet season had removed some parts of the tin roof and thus the
floor had been decayed by the over exposure to lying water. The mason was again asked to lay a floor in the
classrooms which was designated as the nursery. Once laid it was possible to complete the painting of the inside
walls.
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To try and ensure that equipment placed inside the newly decorated rooms was not stolen or damaged by live
stock we supplied and fitted new doors and padlocks.
Once the buildings had been finished we set about improving the school grounds by removing any materials or
articles which we felt could be hazardous to the many and increasing number of children who attend Sambel
Kunda Lower Basic School. We used equipment and manpower from the local community to aid this process.
When Action Aid built the newest of the buildings in 2005 they also partly demolished the old office which used
to sit in the centre of the school grounds. The foundations were still protruding and thus we decided that
removing them would reduce the risk of injury.

4.5 Final Thoughts

The building of the library in 2005 was an extremely beneficial endeavor for the evolution of the Sambel Kunda
community learning and we hope that the completed renovation of the school grounds will further increase the
local community's pride in their educational facility. By involving them in the renovation and trying to set a high
standard for its future maintenance we hope that the work we completed in 2006 will be remembered and built
upon in the future.
In 2007 the expedition will build a Women's skills centre in close proximity to the newly renovated school. We
hope that its completion will continue the educational and social improvements which the library in 2005 and
renovation of 2006 have begun.

- 16 -

5. SAMBEL KUNDA FIRST SUMMER SCHOOL
By Grant Mitchell 0204096M@student.gla.ac.uk
5.1 Background
5.2 Expectations and First Impressions
5.3 Curriculum and Timetable
5.4 Problems
5.5 Education Director

5.1 Background
The teaching program which took place on the Gambia 2006 expedition was held in Sambel Kunda Lower Basic
School in the village of Sambel Kunda. Alana, Grant and Chris led classes over a period of seven weeks. The
teaching program was a continuation of the work that was carried out in the previous year’s expedition.
Therefore grades 5 and 6 were chosen for the teaching program. All lessons in The Gambia are taught in
English. Last year’s expedition built a library and so we were expecting to have a quiet place to be able to read
with the children. Musa Darboe (Headmaster) was also on hand a lot of the time to lend a hand.

5.2 Expectations and First Impressions

It was very difficult to imagine what to expect when travelling to Africa to teach English, especially when none
of us had much teaching experience. Warning was given from the previous expedition on how poor the standard
of English was. We were also prepped by teacher Anne Varley, who had visited the area, on what teaching
methods to use and what to expect from the children. Despite this, we were very taken aback with the poor
standard of English of some of the children. Therefore, we made sure emphasis was put upon teaching English
throughout the seven weeks of teaching and that the library would be used extensively for reading.
Although we were very surprised about the standard of English and realised we had a lot of work ahead of us to
improve the children’s level of English we were very impressed with the childrens enthusiasm for learning. We
were also impressed with the enthusiasm of headmaster Musa Darboe and the friendly people of the village, who
were constantly giving us compliments on our work with the children.
When we were shown the new school buildings that had been built by the Central River Division authority we
could see that they were a big improvement on the old school building. However, we could see that there was
very little in the way of textbooks, jotters and paper. The supplies that were donated to us came in very useful.
The new school library that was built by last year’s expedition was very impressive. There were many books
inside the library that were in good condition and these would prove to be invaluable to our lessons. The
numerous windows in the building made it a bright and pleasant place to teach.

5.3 Curriculum and Timetable

We planned to teach a wide range of subjects including general science, geography, art and creative lesson as well
as maths and English. However during the first few lessons it was evident that many of the children struggle a
great deal with English. Therefore, it was decided that we would concentrate on English lessons for the
following seven weeks. We concentrated mainly on reading and writing to improve their communication skills.
Maths was another area that would be concentrated upon due to lack of mathematical skills and importance in
further education. Times tables were practised on a daily basis and the children introduced to new concepts such
as division and long multiplication. Classes would start around 9.30 in the morning and we would begin teaching
in the new classrooms doing blackboard work. This would last for around an hour and we would have a 15minute break. For the rest of the morning we would go to the library for reading or creative lessons. This would
last from between an hour and a half to three hours. Interesting books, such as atlases and poetry books, were
often used in order to keep the children interested, although they were very interested in all the books in the
library.
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In the afternoon, casual classes for older youths were held in the school where they could come and go as they
pleased and ask questions on any subject. Most of the youths asked questions on mathematics perhaps showing
that there may be a problem in the learning of this subject.
Timetable
8.45 – Leave camp and walk to village
9.15 – Organise lesson/ discuss lesson plan with Headmaster
9.30 –Start of first lesson
10.30 – End of first lesson/ break
10.45 – Second lesson (reading or art and creative lesson) in library
12.30 – 13.30 End of school day
15.30 – Older youths’ lessons/ question and answer sessions

5.4 Problems
The main problem we found was the lack of reading and writing skills in some of the children, especially the
girls. Copying each other’s work was very common and, when reading, they would often tell each other what the
words were instead of trying to work out what the words said by themselves. Lack of creativity was also a
problem. We were warned about this from last year’s expedition members and so we planned ahead and took
with us songs, guitars and colouring materials. However, we still found that many of the children would copy
each other when drawing or painting. Jigsaws and board games were good for building enthusiasm and boosting
attendance in classes.
Attendance in the classes by boys was lacking due to their importance of working on the farms. However we did
find that it was the girls who were struggling most with their education, so this allowed us to concentrate our
work on the girls.

5.5 Education Director

A couple of weeks into the expedition the teaching team, along with Anna and Headmaster, Musa Darboe,
travelled to Jangjanbureh (also know as Georgetown). Here the group met up with the education director for the
Central River Division in The Gambia. The director was very complimentary on our work in the school and
expressed how important it was that we had travelled to the area to do this work. Meeting someone high up in
the rankings such as the director really brought to our attention the importance and the appreciation of our
efforts in the Gambia. It also showed us that the continuation of the project in the following years is very
important.
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NYASSANG FOREST PARK

6. BUTTERFLY DIVERSITY STUDY
6.1 Introduction
6.2 Aims and Hypothesis
6.3 Methodology
6.4 Results
6.5 Discussion
6.6 Conclusion
6.7 References
By Lynn Wyllie 0303473w@student.gla.ac.uk

6.1 Introduction
Nyassang Forest Park is an incredibly biodiverse area with a wealth of species, which at present have been
largely understudied. An insect study has never been conducted within Nyassang Forest Park, and this
Lepidopteran diversity study is the first attempt to record the diversity of any insect group within N.F.P. there
are currently 170 species of butterfly described for The Gambia, with many more thought to be discovered
(Barnett at al. 2003).
The study was carried out during the wet season from mid-July to mid-August 2006 over the course of 7 weeks.
In this time two sampling techniques were used to try and ascertain the species composition of three different
habitat types; tertiary woodland, guinea savannah and uncultivated farmland. The results of the study were then
analysed so that relationships could be examined, and. Species evenness, species richness and species diversity
indices were used to evaluate the biodiversity of each habitat type. This study aims to develop a butterfly
inventory, and to examine butterfly diversity with relation to habitat type in and around Nyassang Forest Park
area. Hopefully this report will be useful to the local community and be a stepping-stone for future studies into
insect diversity within Nyasaang Forest Park and surrounding areas.

6.2 Aims and Hypothesis
The aims of this study were:

1. Develop a Lepidopteran inventory for Nyassang Forest Park.
2. To determine species abundance in terms of numbers of individuals and numbers of species in each of
the three habitats, using data from each sampling technique.
3. To assess species composition and species overlap between habitats.
4. To determine the most biodiverse habitat sampled.
5. To be a starting point for future insect studies in N.F.P, and to provide useful information on the fauna
of N.F.P to the local community.
Hypothesis
The tertiary woodland habitat will have the highest diversity out of the three habitats sampled in, as it is the most
botanically diverse habitat. Habitats with high botanical diversity are able to support a higher diversity of insect
life by providing plentiful food supplies and a range of host plants for larval stages.
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6.3 Methodology

Three habitats were selected to carry out sampling in: guinea savannah, tertiary woodland and uncultivated
farmland. Two sampling techniques were used; 100m sq. transects and a baited butterfly net. Three 100m sq.
transects were randomly selected from each of the three habitats. Each day a different habitat was sampled in by
walking all three transects, catching any new butterflies and observing and recording all species seen. The baited
net was hung-up for the whole day, returning later to record species caught. All new species were taken back to
camp for photographing.
6.3.1 Equipment
Global Positioning Satellite (G.P.S), butterfly-catching hand-net, butterfly-catching baited net, carrying net,
killing jar with ethyl methyl ketone. Butterfly identification guide; Common Butterflies of The Gambia (Barnett
et al., 2003) was used to identify butterflies in the field.
6.3.2 Pilot study
A short pilot study was conducted before beginning the project. This involved a reconnaissance of Nyassang
Forest Park to investigate the types of habitats that were available for study. This took about six days, in which
all areas of the park were investigated for suitability and practicality. After which, three significantly different
habitats were selected; guinnea savannah, tertiary woodland and uncultivated farmland. The pilot study also
involved practicing the sampling techniques so as to lessen catching variability from the beginning to the end of
the project. This involved myself using the hand net to practice catching both slow-flying and fast-flying
butterflies in all three habitats. The baited net technique was trialed by setting the net up and leaving it up for
varying amounts of time, so as to determine the optimal length of time to leave it for. It was decided that leaving
the net out for the longest possible time was best; from early morning to mid-afternoon. Various types of bait
were also tested, and it was decided that the best bait available was slightly rotting mango.
6.3.3 Marking and Walking Transects
This stage of setting up the experiment was the lengthiest. It involved using G.P.S to map areas of 750m squared
or areas of equivalent area. After mapping the perimeter points the whole area was divided into 100m squared
boxes on a grid. These squares were then numbered and three numbers were pulled out of a hat at random.
These three sub-habitats were the location of study. So within each habitat there were three selected subhabitats, where transects would be walked and baited nets set-up. Using G.P.S all nine sub-habitats were marked
and named. Each day at least one habitat was visited. All three 100m square transects were walked. This involved
a guide using the G.P.S following straight lines around the perimeter of the transects. I would follow behind him
with a hand net catching any butterflies that were observed. The caught butterflies were then carried in a
carrying net to take back to camp to photograph (see identification). Once at camp any butterflies that had been
caught and pictured before were taken back to where they were caught and released. Whilst walking transects all
butterflies were noted that were observed within 5 metres of the transect and any previously caught butterflies
were noted but not caught. All data was then put together on a date sheet that was added to everyday. Each
habitat had its on data sheet.
6.3.4 Baited Net Technique
A baited net was also used in butterfly collection, aimed towards nectar-feeding butterflies, that are generally
speaking faster-fliers and harder to catch using a hand net. Each day the baited net was set up in one habitat in
the morning and collected in the late afternoon, making sure that the net was left for the same number of hours
each day. At the end of the day all butterflies were noted and any previously un-caught butterflies were taken
back to camp for photographing. Within the particular sub-habitat being sampled the net was hung from the
same tree each time the sub-habitat was sampled. Rotting mango was used as bait. Each day the net would be set
up in a in a different habitat and in turn set up in each of the three sub-habitats.
6.3.5 Identification
Identification in the field was problematic as only a short identification guide was available (Barnett et al., 2003).
This meant that all caught butterflies had to be well photographed and notes made on colouring and size. After
looking through photographs of all caught butterflies, it was determined whether or not the butterfly in question
was a new species. If this species had not been caught before it was killed using a killing jar. The killing jar used
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ethyl methyl ketone gel for effective and quick killings. It was very important to minimise killings and not to kill
two of the same butterfly species. Once dead, butterflies were pinned to card with their wings spread out, they
were then photographed.
6.3.6 Habitat Descriptions
Guinnea Savannah – The area behind camp that consisted of large open areas of bare rock, with areas of
shrubbery and some small areas of tall vegetation. 2 roads ran through this area with several paths. Cattle were
often walked through the area, and the local community used the trees for wood.
Uncultivated Farmland – The area between Sambel Kunda and Touba, just out with Nyassang Forest Park’s
boundary. Farmland which had been left fallow. Tall weeds comprised most of the area with some larger
vegetation dispersed throughout, no large areas of thick vegetation. Originally believed to be completely unused,
it was later discovered that half of this area was used for goat grazing.
Tertiary Woodland –The area surrounding the camp that consisted of thick vegetation. The tree diversity was
high within the forest and stretched from camp to the disused rice field and to the used rice field. Most of the
Nyassang Forest Park was composed of tertiary forest (and savannah).

6.4 Results
6.4.1 Species abundance
In the 5 weeks of sampling a total of 1359 individuals comprising of 29 species of butterfly were recorded using
both sampling techniques. The most abundant species was Eurema brigitta brigitta (Pieridae family), represented
by 594 individuals (43.7% of the total number of individuals observed). The second most abundant butterfly was
Eurema hecabe solifera (Pieridae family) represented by 177 individuals (13% of the total number of individuals
observed). Both of these species were only observed on transect counts. The baited net technique only provided
4 sets of data for each habitat due to various problems encountered when sampling (see discussion). A total
number of 79 individuals were recorded through the baited net technique. This comprised of 4 species. The
most common being Hamanumida daedalus (Nymphalidae family), representing 36.7% of the total number of
individuals recorded.

Uncultivated Farmland

No.
individuals
No. Species

Tertiary Woodland
Transects

Guinnea Savannah
Baited Net
Transects

Baited
Net

Baited Net

Transects

31

335

32

213

16

732

4

24

4

25

4

24

Table 1 – Numbers of individuals and numbers of species recorded in all 3 habitats using both sampling
techniques.

Table 1 shows both the number of individuals and the number of species caught using each sampling method in
each of the three habitats. Figure 1 and 2 represent the information in table 1 graphically, expressed as
percentage of the total number of butterflies recorded, separating the data from each sampling technique.
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% of total number of individuals observed in each habitats
using 2 sampling techniques

100
90
80
70
% of total 60
butterflies 50
observed 40
30
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0

% of total observed using baited
net
% of total observed using
transect technique

Farmland

Tertiary

Savannah

Habitat

Figure 1 –The percentage of individuals caught in each habitat using each sampling technique.
Figure 1 shows that just over 50% of the total number of butterflies observed using the transect method were
observed in guinea savannah. Approximately 40% of the total number of butterflies observed using the baited
net technique was observed in tertiary woodland, with another 40% observed on uncultivated farmland.
Total number of species observed in each habitat using 2
sampling techniques

25

20

15
Baited net - no. of species
observed
Transect - no. of species
observed

Habitat
10

5

0
Farmland

Tertiary

Savannah

Habitat

Figure 2 – The total number of species caught in each habitat using both sampling techniques.
Figure 2 displays the number of species observed using each sampling technique. Using the transect technique
either 24 or 25 species of butterflies were observed in each habitat. Figure 4 displays the number of species
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recorded in each habitat, and the cross-over of species between habitats. A large majority of species were caught
in all three habitats.
A chi-square test was used to test if there was a significant difference in the number of butterflies caught from
each of the three habitats: guinea savannah, tertiary woodland and uncultivated farmland. Transect data and
baited net data were used collectively.
Savannah

Farmland

Tertiary

Observed
Frequencies

732

355

213

Expected Ratios

0.33

0.33

0.33

Expected Numbers

429

429

429

Chi-square = 335.5
At 2 degrees of freedom the chi-square value from the table is 9.21 at the 0.01 level. Our value of 335.5 is
therefore much higher, so the null hypothesis can be rejected and it can be deduced that there is a highly
significant difference in the number of butterflies found in each of the 3 habitats.
A second chi-square test was used to test if there was a significant difference in the numbers of species found in
each habitat, again this was using all the data from both sampling techniques: baited net and transects.
Savannah

Farmland

Tertiary

Observed
Frequencies

24

24

25

Expected Ratios

0.33

0.33

0.33

Expected Numbers

24.09

24.09

24.09

Chi-square = 0.035
At 2 degrees of freedom the chi-square value from the table is 5.99 at the 0.05 level. Our value of 0.035 is
therefore much lower, so the null hypothesis can be accepted. There is no significant difference in the
number of species found in each of the 3 habitats.
3 Mann-Whitney U tests were used to test if there was a significant difference in the number of butterflies
recorded using only the baited net method between each of the habitats.
When testing uncultivated farmland and guinea savannah at the 0.05 level the U value from the tables for
n1=n2=4 is 15. The lowest calculated U value was 4, it can therefore be concluded that there is a significant
difference in the number of butterflies recorded between savannah and farmland.
When testing uncultivated farmland and tertiary woodland at the 0.05 level the U value from the tables for
n1=n2=4 is 15. The lowest calculated U value was 6.5, it can therefore be concluded that there is a significant
difference in the number of butterflies recorded between tertiary woodland and farmland.
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When testing tertiary woodland and savannah at the 0.05 level the U value from the tables for n1=n2=4 is 15.
The lowest calculated U value was 3, it can therefore be concluded that there is a significant difference in the
number of butterflies recorded between tertiary woodland and savannah.
6.4.2 Species Composition

F

3

1

T
2

13
4

2
1
S

Figure 3 – Venn diagram of species distributions amongst the three habitats. Each circle represents a habitat: T
is Tertiary Woodland, F is Uncultivated Farmland, and S is Guinnea Savannah. Numbers show the number of
species found exclusively in each habitat, in each combination of two habitats, or in all three. This analysis
excluded singletons.
Figure 3 shows that just over half of the maximum number of species found in any habitat were found in all
three habitats, with 13 of the same species being found throughout all of the habitats. There was only 1 species
found exclusively in uncultivated farmland and in Savannah, and 2 species found exclusively in guinea savannah.
There is a large cross-over of species with most species being found in all three habitats, and only 4 species
being found exclusively in one habitat. Singletons were not included to reduce the influence of the poorly
sampled or vagrant species.
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A comparison of the percentage of each butterfly family to be
found in each habitat

100%
90%

% of butterflies
found from each
family
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0%
Farmland

Savannah

Tertiary

Habitat

Figure 4 – a comparison of all three habitats showing the proportions of each butterfly family observed in each,
data from both sampling techniques were used.
A chi-square contingency table was used to test if there was a significant difference between the frequencies of
butterflies found from each family between each habitat.
Chi-square = 104.119
p-value = 0.000
Only the families Nymphalidae and Pieridae could be tested as, Papilionidae and Lycaenidae were found in only
2 and 1 habitats, respectively. Thus meaning their columns contained zero, so the test could not be carried out.
At 2 degrees of freedom at the 0.01 level the chi-square value from the table was 9.21. This is far smaller than
the calculated chi-square value of 104.119 meaning that the null hypothesis can be rejected and it can be
deduced that there is in fact a significant difference between the number of butterflies from the Pieridae family
and the Nymphalidae family between the 3 habitats. The p-value is <0.001 meaning there is a highly
significant difference.
2 further chi-square tests were carried out to find out where the difference lay. This time goodness of fit tests
was used. The first was to see if there was a significant difference between the numbers of butterflies from the
Pieridae family between each habitat.
Savannah

Farmland

Tertiary

Observed
Frequencies

662

270

116

Expected Ratios

0.33

0.33

0.33

Expected Numbers

345.8.

345.83

345.83

Chi-square = 458.4
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At 2 degrees of freedom the chi-square value from the table is 9.21 at the 0.01 level. Our value of 458.4 is
therefore much higher, so the null hypothesis can be rejected and it can be deduced that there is a highly
significant difference in the number of Pieridae found between the 3 habitats sampled in.
The next chi-square test was to find out if there was a significant difference between the numbers of
Nymphalidae between the 3 habitats.
Savannah

Farmland

Tertiary

Observed
Frequencies

40

61

58

Expected Ratios

0.33

0.33

0.33

Expected Numbers

52.47

52.47

52.47

Chi-square = 4.933
At 2 degrees of freedom when p=0.05 the chi-square value from the table is 5.99. The calculated chi-square
value is therefore lower that this so the null hypothesis can be accepted and it can be concluded that there is
not a significant difference in the number of Nymphalidae species found in the different habitats.
The difference must therefore be between the numbers of Pieridae found between each habitat, and not the
number of Nymphalidae.
6.4.3 Species Diversity
Using only numbers of individuals and numbers of species is not an accurate measure of biodiversity. Two
species diversity indices were used to insure reliability of results. Firstly the Shannon-Wiener index was used; it
takes into account the number of species, the number of individuals and importantly the evenness of the species
distribution. Having greater species evenness or having more unique species increases the index. Table 2 gives
the Shannon-Wiener indices for all three habitats, showing the indices for transect results and baited net results
collectively, and transect results separately. There was not sufficient data to calculate a Shannon wiener index for
the baited net results alone.
The Simpson index takes into account the number of species present, as well as the relative abundance of each
species. The Simpson index represents the probability that two randomly selected individuals in the habitat
belong to the same species. This index shows the same pattern as the Shannon-wiener index, with tertiary
woodland being the most biodiverse, and guinea savannah being the least biodiverse.

Transect method
Transect and
Baited net (all data)

Uncultivated
Farmland
Shannon Simpson
2.244
5.596
2.363
6.453

Tertiary Woodland

Guinnea Savannah

Shannon
2.584
2.752

Shannon
1.38
1.464

Simpson
11.13
13.12

Simpson
2.061
2.151

Table 2 – Shannon-Wiener and Simpson Indices for all three habitats sampled in. Indices calculated for transect
data only, and for all data collectively.
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Table 2 shows the same pattern whether considering transect data alone, or considering all the data collectively,
and similarly the same pattern is shown in each index. Tertiary woodland has both the highest Shannon index
and Simpson’s index with 2.752 and 13.12, respectively using all the data collectively making it the most
biodiverse.
6.4.4 Species Richness
Species richness is the simplest measure of biodiversity. Again two different measures of species richness were
used to ensure reliability of results.
Rarefaction has been used to produce rarefaction graphs for all three habitats. Rarefaction assumes that the same
sampling technique is employed throughout, for this reason only transect data has been used. Figure 5 shows
each habitat’s rarefaction curves, using the finite estimates. The finite estimate was used because it ensures that
no one sample is considered twice. Whereas theoretically, using the infinite estimate the same sample could be
considered twenty times
When correcting for standard sample size based on rarefaction analyses of data pooled per habitat (pooled data
from three sites in each habitat) species richness was highest in uncultivated farmland, and lowest in tertiary
woodland. However, all three curves show the same pattern, with only a small difference in richness evident.
Rarefaction curves for Uncultivated Farmland, Guinnea
Savannah and Tertiary Woodland

Species number

30
25
20

Farmland

15

Savannah
Tertiary

10
5
0
1

3

5

7

9

11 13 15 17 19 21 23 25 27 29

Sample
Figure 5– Comparison of each habitats rarefaction curves using finite estimates.
Secondly, Chao & Lee 2 was used also to measure species richness. Again only transect data was used to
calculate the Chao & Lee estimates.
A comparison of each habitats Chao & Lee species richness was realised using the transect sampling technique.
For guinea savannah the full species richness using the transect technique was realised at sample 23 for guinea
savannah. The full species richness is realised much earlier at sample 16 for tertiary woodland. All three habitats
begin with a sharp increase in species number which is to be expected at the start of sampling. Tertiary
woodland estimates maintain this sharp increase until sample 16 where it looks like the final richness has been
reached, until a small increase at sample 32. Guinnea savannah estimates increase much more gradually, not to
level off until sample 23. Similarly, uncultivated farmland does not level off until sample 18. All three habitats
show a similar pattern with small differences, and it can be seen in figure 6 that the species richness estimates for
each habitat are very similar; the same pattern shown using rarefaction estimates.richness estimate is made in
figure 6. It shows that by about sample 18 in uncultivated farmland the total species.
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Comparison of Chao & Lee 2 measure of species
richness from 3 habitats
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Figure 9 – Comparison of each habitat’s Chao & Lee species richness estimates.
6.4.5 Species Accumulation
Comparison of Species Accumulation Curves from each
habitat
30
y = 5.6176Ln(x) + 6.5312
2
R = 0.9504
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20
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Figure 10 – Species accumulation curves of butterflies sampled from each habitat, with logarithmic fitted lines
and the equations of the lines, along with the coefficient of determination values (R2).
Figure 10 shows each habitat’s species accumulation curves, again all three are fairly similar, showing the same
pattern, and levelling-off at different samples. Tertiary woodland habitat is the first to level off at sample 15,
however it increases again at sample 25 and again at sample 29.Guinnea savannah and uncultivated farmland
both level off at about sample 19.
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6.4.6 Species Evenness
Habitat
Farmland
Savannah
Tertiary

McIntosh Index

Brillouin Index
0.7026
0.4342
0.8361

0.7219
0.3828
0.8811

Table 3 – Species evenness indices for each habitat using data from both sampling techniques.
To measure species evenness the Brillouin index and the McIntosh index was used. Species evenness is the
relative abundance with which each species is represented in an area. An ecosystem where all the species are
represented by the same number of individuals has high species evenness. An ecosystem where some species are
represented by many individuals, and other species are represented by very few individuals has a low species
evenness.
Tertiary woodland has both the highest Brillouin index and the highest McIntosh index, indicating that it has the
highest species evenness. Both indices also indicate that guinea savannah has the lowest species evenness.
Effectively this means that tertiary woodland will have more species that are represented by more individuals
than the other two habitats. Conversely, guinea savannah has a few species which are heavily represented
compared with others being represented by fewer individuals.

6.5 Discussion
6.5.1 Experimental Design
The experimental design selected for was the result of a great deal of research into similar past studies, so as to
assess the optimal design for the time and resources that were available. It was decided upon to select fewer
transects and fewer habitats for sampling in so as repeatability could add strength to the conclusions drawn. The
walk and count transect method which was employed was adapted from the methods used for the Butterfly
Monitoring Scheme (Pollard, 1997; Hall 1981). 100m sq transects were decided on over a time constricted
transects due to the large variability in terrain. It was thought that measuring transects by length was a far more
efficient method as the distance covered in each of the habitats in any given time would be highly variable
(Wood and Gillman, 1997).
Despite best efforts and good planning there were certain aspects of the experimental design that could have
been improved. These imperfections in the experimental design may have been a source of unwanted variation.
Time of sampling may have affected the results; most sampling was taken between the hours of 9am and 2pm
however within these hours the sun’s strength varies and this would have affected the numbers of butterflies
observed with more butterflies being seen in the morning when the sun is at its coolest. An attempt was made to
account for this variation by alternating the order in which habitats were visited and transects walked. As
mentioned using length as a measure of transect length was opted for over a time constraint, this may have
added in ad aspect of variation as differing times would have been spent walking each transect due to differing
terrain. Catching variability from the beginning to the end of the experiment would have varied, with catching
technique improving over time. This would however have been constant throughout each habitat, and any
variation resulting from this would have been consistent throughout the results. Observer drift may be an
additional source of variation; observation of butterflies would have improved from the start to the end of the
experiment, with less “unknowns” being recorded towards the end of the project. Again this would have been
constant throughout the investigation. With regards to the baited net technique the height of the net and the tree
on which it was hung may have caused some variation in results between habitats. The net was also regularly
disturbed, by animals or by the weather, resulting in only four sets of data for each habitat being collected. A
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potential problem in this sampling technique is if the attraction radius of our traps were large, then traps may
have not only sampled the habitat they were intended to but also those surrounding it.
Other aspects of the experimental design had to be changed once in the field. It was originally planned to sample
moth diversity so as to compare the diversities of moths and butterflies between and within habitats. One of the
main aims of this original design was to assess whether or not butterfly diversity could predict moth diversity,
following the same design as Taylor et al. carried out in Colorado (Ricketts et al. 2001). Due to equipment failure
in the field it was not possible to carry out this original plan and the design was changed to focus solely on
butterfly diversity between different habitat types.
6.5.2 Patterns of butterfly diversity
One of the main focal points of this project was to determine which habitat supported the highest diversity of
butterflies. Two species diversity indices were used: the Shannon wiener index and the Simpson’s index. Tertiary
woodland was shown to have the highest diversity indices with a Shannon-wiener index of 2.752 and a
Simpson’s index of 13.12, with guinnea savannah having the lowest diversity indices. This is in keeping with the
proposed hypothesis: the most botanically complex habitat will be able to support a higher diversity of
butterflies. Tertiary woodland had both the highest tree density and diversity, and the most complex ecosystem
structure with the habitat being composed of different vegetation layers, as expected it had the highest diversity
of butterflies (Bobo et al., 2006; Owen, 1971). A more complex ecosystem can offer a greater number of niches
and a wider range of host plants for both larval and adult stages of the butterfly lifecycle (Fermon, 2002). This is
reflected in the species composition of tertiary woodland, where all four butterfly families found in the area are
represented by some individuals (refer to figure 4).
Although tertiary woodland supported the highest number of species, guinnea savannah supported the highest
number of individuals. It did however, have a very homogeneous species composition with 504 of the 732
butterflies recorded being Eurema brigitta brigitta. Characteristically, Eurema species, belonging to the Colotis
genera, are opportunistic feeders (Thomas, 1991) found within savannah habitats (Owen, 1971). Tertiary
woodland supported a more heterogeneous species composition demonstrated by the high species evenness
indices (Refer to table 3).
Another one of the aims of this project was to compile a short species list for the butterflies present within the
Nyassang Forest Park area, using the two sampling techniques employed. 29 species were found in total (refer to
appendix 1, 2 or 3 for species list), but it is unlikely that sampling revealed all the species present. It would be
more accurate to conclude that for the two sampling techniques employed full species richness was achieved. To
fully catalogue all species present in the area, a longer sampling time would be required using a larger number of
baited nets, hung at different levels, along with a larger number of transects from each habitat. It has been
suggested that the number of singletons in a sample may give some indication as to how representative the
sample is, with more singletons indicating that there is still a small proportion of species that have not been
recorded (Walpole and Sheldon, 1999). Tertiary woodland and uncultivated farmland both had three singletons
recorded, with guinnea savannah having four. This may indicate that these species have been under-represented,
or they may just be vagrant species.
Closely associated with species richness are species accumulation rates. Through comparison of the
accumulation rates, species evenness can be analysed; the slower the accumulation rate the greater the evenness
of the butterfly assemblage in that habitat (Wood and Gillman, 1998). Referring to figure 3.10, tertiary woodland
has the slowest species accumulation, meaning that species evenness is highest in this habitat, which is
confirmed by the high species evenness values (table 3).
As the study area is seasonal there was variation in the amount of rainfall during the sampling period; as
sampling took place in the dry and the wet season. This variation is known to affect estimates of diversity
(Dumbrell and Hill, 2005; Hill and Hamer, 2004; Owen, 1971). A one-way general linear Anova was used to
statistically test if there was a significant difference between samples taken during the drier and the wetter days.
As expected, it was shown that there was a significant difference in numbers of individuals recorded during the
two periods.
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With regards to the time of sampling, using a one-way general Anova it was shown that there was a significant
difference in the numbers of individuals recorded between the hours of 9am and 11am, and 11am and 2pm.
However, due to different sample size it was not possible to find out where the difference lay. It would be
expected that more butterflies would have been observed between the hours of 9am and 11am, when the sun
was at its lowest (Owen, 1971; Walpole and Sheldon, 1999).
6.5.3 Conservation Value
Insects play an ecologically important role in the ecosystem, meaning their conservation is essential to the
conservation of ecosystems as a whole (DeVries and Walla,1999; Fitzherbert et al., 2006), and must therefore
become a fundamental part of the global biodiversity conservation strategy (Kim, 1993). Several authors have
recommended that the best way of conserving butterfly populations is to provide a rich mosaic of habitats,
encompassing areas of undisturbed and disturbed forest, varying in micro-climates and light levels (Fermon et
al., 2000; Ricketts et al., 2002; Wood and Gillman, 1998). Butterflies have widely been recognised as an indicator
taxon. The effects of ecological changes appear after long time gaps in vertebrate groups, so are not as easily and
quickly identified as in invertebrate groups (Fermon et al., 2000; Struhsaker, 1997). Butterflies have been
suggested to be a particularly good indicator taxon due to their micro-climate sensitivity and their sensitivity to
light level changes, factors that are typically affected by habitat disturbance (Fitzherbert et al., 2006; Wood and
Gillman, 1998). Butterflies could be used to guide management strategies for conservation efforts (Fermon et al.,
2000; Fermon et al., 2005). It is thought that combining this with the use of an effective indicator taxon (such as
butterflies) would produce the most efficient approach to conserve biodiversity (Ricketts et al., 2002), in
response to increasing anthropogenic destruction. However in developing countries, such as The Gambia, where
habitats are not only ecosystems in need of conservation, but are a valuable resource to the population,
management strategies must combine both economy and ecology.

6.6 Conclusion
Tertiary woodland habitat was shown to have the highest diversity of butterflies out of the three habitats
sampled in. This is in keeping with the proposed hypothesis, that the most botanically complex ecosystem will
support the highest diversity of butterflies. Its high diversity was not only attributed to its botanically diverse
ecosystem, but also to the presence of permanent water, flowers and paths; creating “green-corridors”. Tertiary
woodland had a very heterogeneous species composition, having representatives from four butterfly families,
resulting in the highest species evenness indices. Guinnea savannah on the other hand, had both the lowest
species diversity and evenness. In contrast to tertiary woodland, savannah had a very homogeneous species
composition with 69% of the individuals recorded being Eurema brigitta brigitta.
Finally, the importance of insects as part of global conservation plans must be recognized. The insect-plant
relationship has been said to be the most dominant interaction in the ecosystem, and with insects providing
many ecologically important roles, their conservation value cannot be ignored. As mentioned, it is now widely
recognised that butterflies provide an effective indicator taxon, due to their sensitivity to ecosystem changes. It
has been suggested that by combining a habitat-based conservation approach with the use of such an indicator
taxon would provide the most effective conservation strategy, at a time when it is most needed.
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7. A CONFLICT OF INTEREST BETWEEN PEOPLE AND WILDLIFE
Impact of Crop Raiding Vertebrates in The Gambia: Around the Nyassang Forest Park
7.1 Introduction
7.2 Aims and Hypothesis
7.3 Methodology
7.4 Results
7.5 Discussion
7.6 Appendices
By Holly McKnight & Douglas McRobbie
(s0341418@ed.ac.uk) (s0342527@ed.ac.uk)

7.1 Introduction
Crop raiding by wildlife in rural Africa is a situation that is increasingly becoming an important issue to local
farmers and people working in conservation and development. There is little research on the impact of wildlife
on small scale farmers, and conservation programmes have concentrated on encouraging the view that wildlife is
a valuable source that can attract income through eco-tourism and therefore stresses the importance of
protecting the wildlife. A series of reports based on the impact of wildlife to local subsistence farming has
unsurprisingly highlighted farmer’s attitudes that in areas of conservation and local wildlife programmes, the wild
life contribute to their subsistence problems and can fail to benefit them(3+4).
With the importance of local help in conservation programmes the need to address issues affecting subsistence
farmers is imperative. Taking into account the local peoples needs and perspectives is a necessary approach in
the strategy of resolving conflict between people and wildlife.
This study is based on thirty farms around the boundary of the Nyassang Forest Park and is composed of a
farmer’s questionnaire and a record of crop damage.

7.2 Aims and Hypothesis

The aims of this study were:
1. To identify the main vertebrate crop raider species responsible for raiding farms.
2. To determine the crop type most susceptible to attack.
3. To identify any relationship between crop type and crop raider species.
4. To determine any relationship between age of crop and likelihood of attack.
5. To determine a relationship between frequencies of crop raiding and distance from park boundary or
village.
6. Investigate existing crop protection methods used in the area.
7. To attract interest to future agricultural studies to aid subsistence farmers and conservation.
Null Hypothesis
Crop raider species will have no preference to crop type, no crop species will be more susceptible to attack at
any particular age than another crop species. There will be no relationship between distance from the park
boundary and distance from village and incidences of crop raiding.
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7.3 Methodology

We collected data during an 8 week study (July 2006 – September 2006) of the impact of crop raiding by wildlife
on subsistence farmers living around the boundary of the Nyassang Forest Park, in The Gambia. The study
concentrated on farmers who cultivated land around three villages, Sambel Kunda, Wellengara and Misira. With
the help of an interpreter, Yaya Boto Barry, we were able to map each farm using a GPS and interview each
farmer in order to gain an insight into their perspectives on the impact of wildlife to their farms and how they
currently manage the situation.
There is one growing season during the agriculture year; most seed is planted in June, just after the first rains
come, the crop grows throughout the rainy season and depending on the crop type is harvested in September
through to December. There is a high dependence on subsistence farming in this area, even people with paid
jobs will have a farm which they work on during their days off and the rest of the family farms, sometimes it
may be a small area around their compound.
7.3.1 Crop variety
A variety of crops are grown in this area, maize (Zea mays) and pumpkin (Cucurbita peepo) are most often grown
together, millet (Eleusine coracana), groundnut (Arachis hypogaea), watermelon (Citrillus lanatus) and a cash crop like
cotton (Hibiscus mutabilis). The pumpkins and watermelon are often a cash crop with some farmers taking them
to market for selling. Most maize and millet is grown for the family, if there is any extra it will be sold and the
stems are dried out and used for hay, to feed animals or to thatch roofs. Nothing is wasted and the reliance on
the farmer’s crops is essential for survival from year to year for the family. During the initial visit to a farm each
was mapped, and the area calculated and the farmer was interviewed (see appendix 1). The farms ranged from
1758m2 to 10917m2, the crop type was measured and the stand size was mapped.

7.3.2 Farm measurements
Thirty farms of different crop and different distances from the park and village boundary were measured. At the
beginning of the survey random quadrats 5m x 2m were repeated six times and used to measure the number of
plants per square metre before recording damage by vertebrate species(1). Quadrats were placed randomly within
the crop stand. Transects were laid in the direction of crop rows for each stand and distances measured by a
tape measure. Any obstructing objects like trees or stumps present in a stand were measured with the area being
subtracted from the total stand area, as this decreases the total crop which can be grown. We estimated the
mean damage of each stand, taking into account the average number of plants per quadrat before and after
recording damage for each stand and recording the number of damaged plants per stand. Each farm was visited
every three days, any instances of crop raiding and damage were recorded.
7.3.3 Damage identification
During each repeat visit to the farms, farmers reported any crop damage and spot checks were carried out. All
instances of crop damage were visually assessed to make an independent assessment of the species likely to be
responsible for the damage. This was achieved by visual assessment of bite size and foot prints. The crop type
and damage to each plant was recorded. We created a damage key to identify the part of the plant damaged,
which took into account, wether retardation and any future growth/produce would occur (see appendix 2). Also
on each visit to a farm the age of crop was recorded. We created a crop age key, to identify the age of each crop,
(see appendix 3 for a description).
7.3.4 Equipment
Garmen GPS, 50m tapemeasure, notebook and pencil, digital camera, photos of primates.
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7.4 Results

In the 5 weeks that crop raiding was recorded our results showed that the patas monkeys, (Erythrocebus pata)s,
raided most frequently, 56% of the total raids were by the patas and 18% by the baboons, Papio hamadrayas papio.
74% of the total raids recorded were due to the primates. 18% was due to the bush pigs (Potamachoerus larvatus)
and the remaining 8% by squirrels (Spermophilus spp.) and domestic stock
Figure 1. Bar graph showing the proportion of raids for each species recorded over the thirty farms
between August and September.
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Our results showed that the maize stands were most susceptible to attack at the time data was being recorded.
Groundnut was the second most susceptible crop type, closely followed by millet and then cotton. Watermelon
was not attacked by vertebrate species but this is most likely because the watermelon was not ready for
harvesting at the time data was recorded. Watermelon was however attacked by invertebrates like millipedes
(Archispirostreptus spp.) and caterpillar (Spodoptera spp.) at the germination stage (See appendix 5).
Figure 2. Bar graph showing the total percent of raids on each crop type recorded. Maize was most
frequently raided, 59% of the time, and ground nut was the second most frequently raided at 18% of the
total raids.
total % of raids for crop stand type
70
60

% of total raids

50
40
30
20
10
0
Groundnut

watermelon

maize

millet

CROP

- 35 -

cotton

The total percent of damage to each crop type shows interesting results, although millet is raided more
frequently but damage is less. Although groundnut is raided just under 20% of the time, it receives just under
30% of the total damage. Millet is visited 15% of the time but only 2% of the total damage is done. This shows
that frequency of raids does not necessarily relate to damage done e.g. A farm could be visited frequently but
little damage is done, where as a farm visited infrequently but damaged severely. Figure 3 below shows that
frequency of raiding is not related to the total percentage of damage done.
Figure 3. Bar Graph showing the total percent of damage done to each crop stand. The two most
frequently visited stands which received the most damage were Maize and Groundnut.
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The results in figure 4 shows that most of the damage to the maize, 42.5%, is due to the bush pig raids, 26% of
total damage occurring to the maize stands was due to the patas monkeys, 21% of total damage is due to the
baboons and 10.5% of the damage is due to domestic stock.
Figure 4. Bar graph shows the crop raider species which damage the maize stands. Bush pigs appear
to cause the most damage to the maize stands, followed by the patas monkeys.
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Looking at figure 4 & 5, the total percentage of raid frequency and total percentage of damage to the maize
stands, the results show that the domestic stock do more damage to the maize than the baboons. The baboons
are responsible for 19% of the raid frequency and 21% of the damage to the maize stands, the domestic stock
has a raid frequency of 6% but is responsible for 10.5% of the damage. Which suggests that for the baboons the
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percentage of raid frequency and damage to the maize is almost equal but for the domestic stock the results
suggest that although they raid less frequently, the damage they do in one raid is almost double that a baboon
would do.
The results also show that although the patas monkeys raid most frequently they do less damage to the maize
than the bush pigs that raid less frequently but create more damage. This is possible because the patas are easily
disturbed and scared away during the day by farmers and people guarding. Where as the bush pigs raid the
maize at night when there is no one guarding and no one to chase them away.
Figure 5. Bar graph showing the percentage of total raid frequency to the maize. The patas monkeys
raid the maize most frequently at 57% of all the raids on maize, bush pigs raid the next frequently, 19%
of all the raids on maize, followed by the baboons and then the domestic stock
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The results in figure 6 shows that most of the damage to the groundnut stands, 60%, is due to the patas
monkeys, 20% of total damage occurring to the groundnut stands was due to the bushpigs, 20% of total damage
is due to squirrels and no damage occurred by baboons or domestic stock.
Figure 6. Bar graph showing the percentage of total raid frequency to the groundnut. The patas
monkeys raid the groundnut most frequently at 60% of all the raids on groundnut.
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Figures 6 & 7 show that patas has the highest raid frequency, bushpigs and squirrels have the same frequency of
raiding. The bushpigs and squirrels do not cause equal damage to the groundnut stands. This is possibly due to
the size ratio difference of the species and also the small sample size of the raid frequency for groundnut stands.
Figure 7 Bar graph shows the total damage the crop raider species caused to the groundnut stands.
Patas monkeys cause 96% of the damage to the groundnut stands, bush pigs causing only 3% of the
damage and squirrels 1% of the damage.
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Figure 8. A chi-square test was used to test if there was a significant difference in the number of sample
days that the maize was at a certain age (see appendix 3 for description of crop age) and the frequency
of attacks that happened at that age.
No of
days @
Age age
Maize

1

1/2
2
2/3
3
Chi-square = 11.15

Freq of
attack
5
19
32
42
2

observed expected obs-exp
0
1
6
7
2

0
1
6
7
2

0.8
3
5.1
6.7
0.3

-0.8
-2.04
0.88
0.28
1.68

(o-ex)2
0.64
4.1616
0.7744
0.0784
2.8224

(o-ex)2 /
ex
0.80
1.37
0.15
0.01
8.82

At 4 degrees of freedom the chi-square value from the table is 9.49 at the 0.05 level. Our value of 11.15 is
therefore higher, so the null hypothesis can be rejected and it can be deduced that there is a significant
difference in the number of attacks to each age category of maize.
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Figure 9. A chi-square test was used to test if there was a significant difference in the number of sample
days that the groundnut was at a certain age (see appendix 3 for description of crop age) and the
frequency of attacks that happened at that age.
Freq
No of days of
Age @ age
attack observed Expected obs-exp
(o-ex)2 (o-ex)2 / ex
Groundnut
1
2
0
0
0.17
-0.17
0.03
0.17
½
10
1
1
0.83
0.17
0.03
0.03
2
19
0
0
1.58
-1.58
2.51
1.58
2/3
28
3
3
2.33
0.67
0.44
0.19
3
1
1
1
0.08
0.92
0.84
10.08
Chi-square= 12.06
At 4 degrees of freedom the chi-square value from the table is 9.49 at the 0.05 level. Our value of 12.06 is
therefore higher, so the null hypothesis can be rejected and it can be deduced that there is a significant
difference in the frequency of attacks to different age categories of groundnut stands.
Figure 10. Age of crops and frequency of raids. Scatter graph shows the log (-1) rate of damage to the
maize for each age category. Age 1 is null. No damage occurs at age 1. The graph shows an increase
in the rate of damage with maturity of maize crop.

Results in figures 10 and 11 shows that there is a relationship between age of crop and rate of attack. As maize
stands reaches maturity the rate of damage increases showing that maize is more vulnerable as age increases. As
the groundnut stands reaches the most mature stage 3 the rate of damage decreases. This is most likely due to
the fact that there were only a very small number of stands that reached age 3 and only at the end of the study.
Therefore it was not a good representation of the attack rate at age three and to solve this problem it would have
been better to measure the damage for the entire growing season and repeat it over several years. This would
give a more representative result. There was only one day of data collection at age 3. If crop has reached age 3,
then all previous stages of growth (1,1/2,2 &2/3) are complete in terms of growth but because it was not
measured up till harvest there is still time for damage to occur at stage three. Chi – squared test, figures 8 &
figures 9, agrees there is a significant difference in the damage rate at each stage of maturity for the maize and
the groundnut stands.
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Figure 11. Scatter graph shows the log(-1) rate of damage to the maize for each age category. Age 1 and
2 is null. No damage occurs at age 1 or 2. The graph shows an increase in the log (-1) rate of damage
with maturity of groundnut crop and then a decrease at age 3.

The damage incurred to each stand may not be down to only crop type and age. Another factor to take into
account is accessibility to the stand for the crop raiders. It was tested whether the amount of total damage is
related to the distance from the bush. The further away from the bush, the increased distance the raiders would
have to travel and the more likely the raiders will be spotted and chased away.
Figure 12: The graph below shows the relationship between the percent of the total damage and the
distance (m) from the bush. Sampling time was too short and many of the farms that will be damaged
have not reached their most vulnerable stage. Therefore any relationship between distance from bush
and amount of damage is clouded by results from undamaged farms. The sample size is too small to
focus on one type of crop and the amount of damage it incurred at its most vulnerable age. The best
solution would be to study the entire agriculture season so that each stand has undergone full
development.
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The lack of relationship between distance from bush and percentage of total damage is not surprising. There are
many other factors that need to be taken into account such as distance from village, e.g. how exposed the field
is, the surrounding area, age of crops and type of crops. In this report these factors could not be taken into
account due to the small sample size. If the observation period was longer, more farms could be recorded and
repeated over several years then these factors could be taken into account without the sample size being reduced
too much.
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7.5 Discussion

The results suggest that crop raider species may have a preference to crop type, and a particular crop type like
maize is more susceptible to attack at certain ages (age 3).

Birds like hornbills (Tockus nasutus) and bush fowls (Francolins bical carratus) damage the crops at the time of
sowing, the birds eat the seeds during the germination of the crop. Measurements of the damage due to insects
and birds were not recorded due to the scale at which they raid crops. A bird will take one kernel from a maize
plant, which is difficult to measure on the scale of a whole stand of maize. Due to lack of time and man power
investigations could not be made into the effects of birds and insects on the crops but they do represent a
problem for subsistence farmers and therefore should be looked at in the future. In a stand, age of the crop
could sometimes be different, because when damage occurred after planting, farmers often replant the crops in
patches. During our study period we found that the lack of rain in earlier months, the rains were later than
usual, delayed some planting and prevented weeding of crop stands and also whole stands suffered from
drought and subsequently killed them. Damage to crops can occur by livestock, which include cattle (Bovinae
spp.), donkeys (Equs Asinus), sheep (Ovis spp.) and goats (Capra Spp.). They damage above the meristem of the
crop during the early growing period through casual grazing as they are herded out to pastures or not tied up
effectively; we were unsure if the yield of crop was affected by this. Damage to the crop stands can also occur
by people walking over the crops. Ideally we would have liked to use 10m x 2m quadrats for our calculation of
plant number per field but some of the stands were too small to use this. However the results may have been
more accurate regarding total plant number if stands were measured with larger quadrats and would have
increased the accuracy of total crop number in each stand. This in turn would have allowed to us to estimate the
extent of the damage to each stand more accurately.
If a stand was damaged by more than one species in a single crop raiding event, the species were grouped
together as it was not possible to distinguish the damaged caused by each crop raider species. It was clear that
after a stand has germinated, pests like birds and caterpillars have severely reduced the number of seedlings by
destroying/eating the seeds and the young shoots, which leaves a gap in the rows of crops. This can be noticed
especially when looking at the germinating watermelon. Millipedes and caterpillars bite straight through the
stem of the seedling below the meristem.
Washed away termite mounds possibly affect the fertility of soil on farms. large, bare patches among crops,
reaching up to a radius of 5m even in well cared for farms were observed in some stands. In these areas there
appears to be little or no nutrient in the soil and the seeds do not germinate.
Some farmers were found to be slightly unreliable, in that they were not always on their farms and for one farm
their may have been several different farmers. It was also observed that often a farmer would guard his
neighbours’ stands and vice versa. Farmers often have more than one farm, and farms are not necessarily
located beside each other. This mean while they are working on one farm the other is left. There is also another
aspect regarding the farmers answers to the problem of crop raiding; farmers may not intentionally inflate their
estimation of damage but rather it can be difficult to estimate accurately in hind sight, something as important to
a farmer as crop loss is likely to be a significant event which may influence their estimation of damage (7). There
is also the fact that farmers may over estimate damage in the hope of compensation from some funding body.
Damage occurs to crops by children pulling the leaves of crops while they are guarding the stands or helping
work on the farm. Often when farmers were not present, the people guarding (often children) were asked about
any new damage. Donkeys and cattle will clip the tops off crops as they pull the ploughs through the stands and
damage can also occur to the crops by the plough when weeding between the crops. There were some problems
with the identification of crop raider species as frequently locals did not know the difference between primates.
This situation was resolved by using photos of the species in question, this removed the confusion of names of
the primate species and problems associated with language barriers. The majority of farmers seem to regard
baboons as the biggest pest that affects them, however this report suggests that patas monkeys and bush pigs
could cause more damage than the baboons. However it is important to note that the entire growing season was
not measured and we could not continue data collection to the end of the harvest period, allowing room for
more damage by different species and a different end result.
When identifying damage in a ground nut stand, half the plant missing refers to half the plant and tubers dug up
and eaten. Farmers say that if the plant is replanted in the soil they will get some crop from the re-growth of the
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untouched parts but half the yield is already lost. Each maize plant on average produces two cobs, there is some
variance between this, some plants produce one cob and others produce three. If the primary cob (edible cob) is
taken at a young enough age it can be possible for the drone cob (cob that doesn’t produce maize) to grow and
fruit but often the growth is poor. If the cobs are taken at age 3, the mature stage, none will grow. When the
maize reaches its final age of maturity locals suggest that the primates will not raid the maize because the cobs
are too tough for their teeth and so the crop raiders will move on and focus on a different crop that may be
more edible at that time of the year, like cotton or groundnut.
The damage to the cotton plants was measured by the number of pods missing per plant (see appendix 4 for a
description of the cotton pods). There is a large degree of human error because often only the pods remaining
on the ground under a plant are the only indication of damage to the plant. It is often hard to tell which plant
the pods have come from. The pods removed from a plant do not affect the remaining pods on the plant.
The quadrats used to calculate an estimate the total number of crop in a stand were repeated in the last week of
data collection. The groundnut in the more mature stages starts to merge with other groundnut plants in the
row so it is hard to tell where one plant ends and another begins.
Bush pigs damage maize as they pass by and they do not necessarily always eat the crops but trample them down
as they pass. Bush pigs are difficult to guard against because they often forage at night and the farmers cannot
guard because of the mosquitoes which are high in frequency during the rainy season and the increased
possibility of being infected with malaria.
The existing crop protection methods in the area were mostly crop guarding by farmers and the family, usually
young children but this was not always consistent. Dogs were used to guard and in one case bicycle tyres were
burnt at night (creating thick black smoke) to deter the bush pigs. Some thorny branches were placed round the
perimeter of the stands but could easily be displaced. Some incidents of crop raiding may be due to the animals
passing through to reach more desired foraging areas. There is a main issue with wild animals leaving the bush
to forage else where and this is more than likely a direct result of local’s harvesting large amounts of bush fruits,
e.g. bush mango, that the wild animals would normal eat.
This study is aimed to generate more interest and research in this area as it has direct implications for
conservation and highlights the problems between farming and conservation.
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7.7 Appendices
7.7.1 Appendix A - The farmer questionnaire
Each farmer was asked the questions below.
1. Variety of crops grown on their farm?
2. Number of people that work on farm?
3. Is someone present everyday?
4. Has guarding of crop begun? If not, when ?
5. Most important crop: rank crop
6. How many growing seasons
7. Agriculture calendar. Timing for planting/growing/harvesting.
8. Which stands damaged most frequently, if any?
9. Species causing damage?
10. Timing of raiding behaviour for each animal, diurnal/nocturnal?
11. Frequency of raiding?
12. Where do wild life species come from?
13. Farmers ranking of raiding species. Most to least troublesome- why farmers rank them in this order.
In addition location of each farm with respect to the park boundary and village was measured. The perimeter of
each stand was recorded on the GPS and the surrounding vegetation of stand was also recorded.
Example answers:
27/07/06

Farmer: Patch Jallow

Crop: Maize and Pumpkin
Planted: June
Harvested: September
Cows and baboons have damaged stand so far.
Baboons in the morning, cows in the evening.
Six people work on the farm everyday and someone is there everyday. Crops are being guarded already.
Pumpkins are most important: sell some. Eat some.
Farmer: Modou Sowe
Crop: Maize and Pumpkin
Planted: June
Harvested: September
All pests are equally as important. Bushpigs and baboons raid in September. In September guarding will begin.
Three men work on the farm. Females help when no work at home. Hornbills damage crops during
germination after they have sown. The maize is kept for the family. The pumpkins are split, some are kept and
some are sold.
Farmer: Cherno Bubarr Bah
Crop: Maize and Pumpkin
Planted: June
Harvested: September
Two people work on the farm. Goats damage farm so far. In august he will start to guard. Someone is at farm
everyday. Maize is most important to him. It is what he and his family eats. He is worried about baboons and
bushpigs, they are worse because he cannot guard at night.
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Farmer: Lamin Camara
Crop: Groundnut
Planted: June
Harvested: December
Three people work on his farm. He is there everyday, watermelon was planted beside groundnut during data
collection (watermelon stand not included). Baboons and monkeys are the worse pest. Baboons attack twice
already in the morning. Groundnut is most important, eat groundnut’s, sell hay and animals eat hay.
Farmer: Mamajang Barry
Crop: Cotton
Planted: June
Harvested: December
Six people work on the farm. Someone present on the farm everyday. He has another stand of maize and
millet, and later he will plant another of watermelon. Maize and watermelon not planted yet due to lack of rain.
No pesticides or fertilizers used yet. No pesticides or fertilizers used yet. No crop raiding yet, worried about
monkeys and baboons. In September they will start to guard.
Farmers answers in the interview did have some complications, to begin obviously there was a big language
barrier, and sometimes it was very hard translate the meaning of the questions into Fula, Mandinka and Wolof
even with our translator. The response to the questions was difficult to interpret, occasionally we felt that
people were answering incorrectly (wether intentional or not). We also felt that the farmers did not understand
the point of the questions, which may explain, their answers. It was also noted that although every interviewed
farmer said they or one of their family were on the farm everyday, frequently we visited farms and no-one was
there. This indicated that we could not rely completely on the answers the farmers gave.

7.7.2 Appendix B - Damage key
1.Tips of leaves gone
2.Half of plant missing
3.Flowers missing
4.Uprooted
5.Trampled
6.Plant completely missing
7.All fruit gone/ no more growth
8.Fruit missing/ capable of growth but mature stage will be retarded
9.Trampled/ stem pushed down/ capable of growth but mature stage will be retarded
For groundnut no.2, half plant missing does not retard other half of plant, because groundnut is a tuber.
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7.7.3 Appendix C - Crop age key
MAIZE
Age of crop

Distinguising
characteristic

Figure no.

1

seedling

Fig.1a

1/2

Signs of flower buds

2
2/3

Plants flowering
Flowers died/early
cobs forming
Cobs fully formed

3

Figure 1a. Maize crop (age 1)

Fig.1b
Fig.1c

Figure 1b.Maize (age 2/3)

Figure.1c Mature Maize (Age 3)
(& left over after patas monkey raid)

(Ebou Sowe)

Groundnut
Age of crop

Distinguising
characteristic

1

seedling

½

Foliage of plant
thickens, signs of
flowering
Plants flowering
Flowers dying, plant
thickens
All flowers dead/
foliage of plant very
thick

2
2/3
3

Figure 2a. Groundnut at age ½

Figure no.

Fig.2a
Fig.1b

Fig.1c

Figure 2b. Groundnut age 2
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Figure 2c. Groundnut age 3

7.7.4 Appendix D
Figure 3a.
Millipedes killed by pesticides surrounding watermelon seedling

Figure 3b. cotton pod eaten age 2/3

Figure3c. cotton plant pods at age 2/3
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8. NYASSANG FOREST PARK TRAIL CREATION with accompanying leaflet
8.1 Introduction
8.2 Methods
8.3 Discussion

8.1 Introduction

These days tourism is a massive industry. As the natural
world disappears around us, it is increasingly common for
people to search for a more memorable holiday, choosing a
holiday concerned with nature and natural beauty instead of a
cheap, uneventful beach holiday. This type of holiday is
termed ‘eco-tourism’.
Whilst Gambia can offer a relatively cheap beach holiday it
can also offer so much more. With its picturesque scenery,
rich species diversity and great annual weather, Gambia has a
fantastic opportunity for the development of a very
successful eco-tourism enterprise.
The aim of my project was to create specific paths through the Nyassang Forest Park that would supply tourists
and nature lovers alike with the chance to view much of the wildlife and beauty that the area has to offer.
Particular interest was in the relationships between some of these animals, such as the Bush pig (warthog), and
the local people.
Whilst some of the animals in the park are thought to be pests to a farmers crop, they are still incredible animals
and it has been proven that people will pay to see such animals as the park has to offer, most notably the
monkeys, the hippos and the great variety of bird life. Part of my project’s aims were to show people that it is
important to keep these species not only for ecological value but also as a truly viable source of generating
money for the area.
Along side the trail I planned to produce a booklet allowing tourists to read all about the wildlife they were
seeing. Not only did this include animals but it also a variety of trees that were important to the local people, be
it for food, medicine or religious ceremonies.

8.2 Methods
To help me along with the project I worked with local guides: Edrissa Njie and Hassan Barry. This is how my
time spanned out.
Week 1 and 2 involved scouting out much of the area, getting a feel for the surrounds and to familiarise myself
with many animal calls and likely hiding holes. Time was also spent learning about various trees and
documenting them all down.
By week 3 I had a good idea of the area layout and animal hotspots and so I began to map out paths using a
GPS, taking the trail near (but not too near as not to disturb) the likely places various species may be found.
By the time week 3 and 4 was over I was ready to start marking out the trails. To do this I used posts every 30m
in trail one and 60m in trail two. Particular focus was used to follow a path that would be the least detrimental to
the environment, for example going over a rocky patch or following monkey trails through the grass.
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Picture 2: Typical post upon one of the trails
Week 5 involved attaching labels to each post. Every post was colour coordinated to the specific trail it was in
and numbered to make following them easy and clear. Also where specific points of interest were found a letter
of the alphabet was used and could be found in the produced booklet.
The final week involved following the paths, making sure that everything was optimal in terms of vision and
location, and also consolidating all the information I had gathered into a draft for the booklet.

8.3 Discussion
During the work my team encountered a few issues. The first and perhaps the most important were dealing with
both time and material issues.
Firstly time was a big issue, everything from start to finish had to be carried out within a six-week limit. This
meant that a few sections of the park were not explored as fully as others, however luckily for me I had an
experienced guide who had a wealth of knowledge of the area and so could answer my questions about those
areas with ease.
Materials to be used as posts was another issue that was of significance. Originally the post were going to be
made of mahogany, bought from the forest park committee, again resulting in more profit for the area, however
due to time constraints and price it was opted that we use thin iron post as an alternative. Another advantage of
this is that they were easily accessible and hardy against the elements.
As mentioned earlier another issue that was particularly
relevant was to be as un-invasive as possible to the
environment, in other words to do as little damage as
possible during the walks. This was relevant to both creating
the trail and also to when it was finished, when people would
be walking it.
It is my hope that I created a worthwhile ‘template’ of what a
trail could be like. Keeping in mind both need for profit,
path upkeep and all importantly, upholding vital
conservation issues.
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9. RED COLOBUS (Procolobus badius) POPULATION DENSITY SURVEY
Anna Harrison Gambia06@yahoo.co.uk
9.1 Introduction
9.2 Aims
9.3 Methodology
9.4 Amendments
9.5 Results
9.6 Conclusions
9.7 Appendix
Due to time constraints upon the expedition the red colobus monkey (Procolobus badius) population density
survey was carried out as a pilot study in preparation for the full study being carried out during the 2007
expedition. It is thought the red colobus of this area are of the sub species terminckii.

9.1 Introduction
The red colobus monkey is classified as endangered by the IUCN red list. It is locally abundant in the Nyassang
Forest Park, Central River Division of The Gambia. Red Colobus Monkeys are distinguishable by the rusty
coloured markings on their otherwise black hair. They differ from other monkeys in that they are a ruminant and
have four stomachs to allow digestion of complex cellulose, allowing them to feed upon vegetation inaccessible
to other animals. They also possess elongated fingers but are lacking a thumb. They have very loud vocalisations
and their relatively unagile movement through the canopy creates a great deal of noise. This means they are
often easy prey to predators, but will also make sightings easier during the study period.

9.2 Aims
The aims of this pilot study were to assess the suitability of the transects proposed to be walked and the
effectiveness of the counting method, so that data collection can begin immediately on arrival of the 2007
expedition.

9.3 Methodology
Before the 2006 expedition departed, using a map of Nyassang Forest Park, 10x 1.5 km transects were randomly
assigned to be used during the study. These transects spanned the whole park, as seen in Figure 1. Due to the
positioning of the transects it was possible to walk the transects in three day cycles, allowing one day off per
week. From this timetable it would be possible to collect data from each transect 12 times. Data sheets were
prepared and a GPS used to log the transects on arrival, with binoculars aiding to count the monkeys when seen.
Local guides always accompanied data collection.
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Figure 1: Map showing Nyassang Community Forest with transects marked

9.4 Amendments
The only map of the area is very inaccurate and due to this lack in detail of the terrain some of the transects had
to be slightly moved in order to make them accessible. Transects 1-5 all needed to be shifted 250m to the west
in order to avoid a cliff face and transect 7 shifted 0.75km to the north so that a impassable paddy field was not
disturbed.

9.5 Results

Sample data collected is shown in the appendix along with the data codes used. All data collected in the final
study will be analysed using Distance 4.0.

9.6 Conclusions

The data collected provisionally shows a high occurrence of red colobus monkey sightings. With the slight
amendments to transects, all are now easily accessible using a guide and pre mapped out on GPS. It is envisaged
that the population density study will be a great success in 2007.
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Appendix A – Data Sheet
Date:

Observers:

8/8/06 &15/8/06

Transect
No.

Group
No.

Distance Distance
Direction
Perp
L/R
of Travel Behaviour Transect

Time

Weather

Species

7

10:24

C

RC

50

216

8

10:09

O

RC

6

10

12:23

O

GV

10

12:50

O

10

13:29

O

0.034km

2.0m

L

Secondary
forest

F

Adult/ Juv: 45/ 5

177o

T

1.24 km

26.8m

L

Secondary

B

/

3

/

R

0.599km

41.9m

L

Secondary

A

/

RC

14

347

T

1.13km

4.0m

L

Secondary

C

Adult/ Juv:
10/4

RC

8

/

D

1.5km

50.0m

L

Secondary

D

/

Weather
Clear
Overcast
Rain

Species
RC
GV
B
P

Tree type

Notes (group
comp, forest
type etc)

Tree
Height

T

o

o

Appendix B – Data Codes
C
O
R

Anna & Dua

Behaviour
F
R
T
M
D

Red Colobus
Green Vervet
Western Baboon
Red Patas

- 52 -

Feeding
Resting
Travelling
Mating
Defensive

Tree Height
A
B
C
D
E
F

1-5
6-10
11-15
16-20
21-25
25+

10. GAMBIA 2OO7
Following on from the success of Gambia 2006 I am happy to let you know that two members of our team are
returning to Sambel Kunda in summer 2007. Led by Lynn Wyllie and Chris Booth they again aim to work with
the community in Sambel Kunda and study the varied flora and fauna of the Nyassang Forest Park to build a
more complete picture of the species present (including the locally abundant yet globally endangered Red
Colobus Monkey) in this area.
The work the Gambia 2007 team will be undertaking will be focused in the Nyassang Community Forest and
bordering village of Sambel Kunda. They will:
•

Accurately record the population density of the endangered Red Colobus Monkey (Procolobus badius)
within the area.

•

Complete an in-depth arachnid inventory to assess the abundance and distribution of species
throughout different habitats within the Park and use this as an indicator to assess the ecological health
of the areas studied.

•

Carry out a thorough ornithological abundance study to further increase the local community's
knowledge of the bird species which live in their area. This study will be a replication of the previously
completed abundance study completed in 2005 by Stephanie Ballantyne BSc, which has now been
published.

•

Run a summer school for the local children in the area. This school will encompass the objectives of
the CRA and GHDT in emphasising animal welfare, conservation and environmental issues as well as
improving standards of English and allowing creative lessons missing from the Gambian curriculum to
be studied.

•

Build and equip a Women's Skills Centre in the community. This project will also include the setting up
of management structures so that any revenue gained will be sensibly used to further the community.

•

Buy and install a millet milling machine which will greatly reduce the time spent by local women to
grind corn. The increased efficiency will hopefully also provide an extra source of income for the
community.

If you would like more information about the Gambia 2007 Expedition please contact Lynn Wyllie and
Chris Booth at gambia2007@yahoo.co.uk.
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Appendix A - FINANCES
Income
Personal Contributions
Fund-raising
Grants and sponsorship

£4,000
£2,463
£6,537

£13,000
Expenditure

Spent in UK

Spent in Gambia (£1=49.5D)

Pre-Project Expenses
Administration (incl Proposal production)
Initial payment for calendars and hoodies

£149.20
£541.00

Training
- Wilderness First Aid Training

£180.00

International Return Flights (approx 8*£550)
Shipping

£4,500
£326.00

Equipment
- Medical Kit
- Project

£275.50
£19.86

Insurance

£1,180.23

Costs in Gambia
Building Wall
Community Projects

£
£

£298.00
£19.20

£11.00

Food and supplies
Accommodation
- At coast (7 nights * £9 per person)
- At Sambel Kunda (49 nights * £9 per person)
- Jangjangbureh mid trip (2 nights * approx £6 per person)

£

£94.10

£
£
£

£504
£3,528
£158.80

Internal Travel and Transport

£

£326.20

Counterpart Expenses
Miscelaneous (communication, bank charges, visas etc)

£
£

£115.90
£146.20

Post-Project Expenses
Administration (incl Report&Trail Leaflet production)

£450.00

£

£7,621.29

£5201.40

£12822.69
£ 177 surplus donated to Gambia 2006 Expedition
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Appendix B – EXPEDITION MEMBER CONTACT DETAILS
Year

Subject

Email

2

Zoology

0401942h@student.gla.ac.uk

Sambel Kunda
Alana Chapman †
Grant Mitchell †
Chris Booth †

4
4
4

Zoology
Zoology
Psychology & Politics

alanac84@hotmail.com
0204096M@student.gla.ac.uk
chrisbooth32@yahoo.co.uk

National Park
Lynn Wyllie †
Richard Watt †
Holly McKnight *
Dougal McRobbie *

3
3
3
3

Zoology
Zoology
Zoology
Zoology

lynnw@gusc.co.uk
0306726w@student.gla.ac.uk
s0341418@ed.ac.uk
s0342527@ed.ac.uk

Leader

Name
Anna Harrison †

† University

of Glasgow
*University of Edinburgh
All expedition members can be contacted through the Gambia 2006 email gambia06@yahoo.co.uk or through
the authors address as shown on page 2.

Appendix C – PROJECT PARTNER CONTACT DETAILS
Gambia Horse and Donkey Trust

www.gambiahorseanddonkey.org.uk

Heather Armstrong
Brewery Arms Cottage
Stane Street, Ockley
Surrey
RH5 5TH

Chimpanzee Rehabilitation Trust

www.chimprehab.com

Stella Marsden
CRT
PO Box 2208
Serrekunda PO
The Gambia
West Africa

Appendix D - MEDICAL and INCIDENT REPORTS
We did not experience any serious medical problems whilst in the field. All treatment for minor ailments was
carried out by one of the three wilderness first aid trained expedition members.
The expedition was carried out extremely safely and according to our risk assessment. No incidents occurred
whilst in the field.
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