
 

 

EXPEDITION REPORT 
Expedition dates: 2 - 28 February 2020 

 

Report published: July 2020 

 

The frontline of conservation: 
Defending the Kenyan Maasai Mara 

from biodiversity loss 
 



 

 
 
 

 
© Biosphere Expeditions, a not-for-profit conservation organisation registered in Australia, England, France, Germany, 

Conservation of Nature and the European Citizen Science Association.        
 

1 

 

 
 

                     
    

 

 

EXPEDITION REPORT 
 

The frontline of conservation: Defending the Kenyan 
Maasai Mara from biodiversity loss 

 
Expedition dates: 

2ï 28 February 2020 

 
Report published: 

July 2020 

 
Authors: 

 
Alan Tristram Kenneth Lee 

Blue Hill Escape, University of Cape Town, University of Kwa-Zulu Natal 
 

Rebekah Karimi 
Enonkishu Conservancy 

 
Matthias Hammer (editor) 

Biosphere Expeditions 



 

 
 
 

 
© Biosphere Expeditions, a not-for-profit conservation organisation registered in Australia, England, France, Germany, 

Conservation of Nature and the European Citizen Science Association.        
 

2 

ABSTRACT 
 
Enonkishu Conservancy is on the northernmost boundary of the Mara-Serengeti Ecosystem 
(MSE). The conservancy is secured year to year by renting the land from Maasai title-deed owners 
who, as conservancy members, abide by land-use regulations (restricting permanent structures, 
arable farming, fences, utilisation of natural resources and regulating the number of livestock). The 
land rent for Enonkishu was first paid in 2014 and many wildlife species have re-inhabited the 
conservancy since then. As a result of this, resource competition between ungulates and livestock 
is a concern, especially because Enonkishu aims to be a showcase site for sustainable, 
community-based rangeland management. In 2019 Enonkishu started a cooperation with 
Biosphere Expeditions, based around an annual citizen science expedition, to help with monitoring 
and create more monitoring capacity. 
 
In 2020 the second one-month long citizen science wildlife monitoring expedition took place with 
the aim of continuing to develop monitoring strategies. The expedition undertook six monitoring 
methods to document a range of biodiversity across a range of spatial and temporal scales: (1) 
vehicle line transects to document mammal abundance, (2) ómammal mappingô to cover spatial 
distribution of both wildlife and domestic animals inside and outside the conservancy, (3) bird 
mapping using the SABAP2 atlassing protocol at the pentad level, (4) waterhole monitoring to 
determine patterns of visitation of mammals, (5) biodiversity inventory of plants and miscellaneous 
wildlife using the iNaturalist global citizen science platform and (6) camera trapping using an 
established grid system as well as monitoring so-called hotspots of high animal activity. 
 
The results of the above in brief are: (1) warthog and impala remain the most common animals at 
Enonkishu; (2) there is clear spatial partitioning of domestic and wildlife mammals, with some 
overlap; (3) over 230 bird species were recorded in and around Enonkishu; (4) waterhole visitation 
was low due to high rainfall during this monitoring period; (5) over 300 records of a range of non-
charismatic flora and fauna (plants and insects) were documented; (6) camera trapping confirmed 
impala as the dominant ungulate, but also produced sightings of rare or elusive animals (leopard 
and African civet), as well as documenting activity at the mineral claylick, used by baboon, impala, 
dik-dik, elephant and cattle. A high density of a range of wildlife was observed, including top 
predators and elephants. This suggests that the Enonkishu Conservancy is playing a valuable role 
in conservation in the northern Mara region.  

 
Enonkishu employs seven rangers who are responsible for protection of wildlife, livestock and 
people within the conservancy. Rangers are tasked with collecting data on wildlife populations. 
However, historic monitoring has been haphazard due to lack of resources. Therefore, next to 
collecting baseline data, another objective of the expedition was to introduce the rangers to 
automated data collection using the CyberTracker software. This software was used to record data 
during mammal mapping, line transects and waterhole monitoring. Date, time and GPS are 
recorded automatically by smartphones, and options are usually selected from lists, reducing data 
transcription errors. Rangers supported the expedition throughout and in doing so built their skills, 
confidence and pride in their work to such an extent that a less intensive version of monitoring can 
now be conducted in the absence of citizen scientists.  
 
In addition, two expedition days were dedicated to an educational workshop for participants from 
the Emarti Secondary School, which is the closest community to the Mara Training Centre 
expedition base. Participants introduced the students to monitoring protocol and wildlife, and 
engaged in discussions on the theme of protecting the environment.  
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MUHTASARI 
 
Hifadhi ya Enonkishu iko kaskazini mwa mpaka ya mazingira ya Mara-Serengeti na inapata hifadhi 
wake kila mwaka kwa kukodisha ardhi kutoka kwa wenye hati ya umiliki wa ardhi wenye asili ya jamii ya 
maasai, ambao kama washiriki wa hafidhi hii hufuata kanuni za utumiaji wa ardhi (kutojenga majengo 
ya kudumu, kilimo endelevu, kutounda vizio, matumizi ya maliasili na kudhibiti idadi ya mifugo). Kodi ya 
ardhi ya Enonkishu ililipwa kwa mara ya kwanza mnamo 2014, spishi nyingi za wanyamapori 
wamerejea kwenye makaazi yao hivyo basi kuzua suala nyeti la ushindani wa rasilimali kati ya 
wanyama pori na mifugo haswaa ikizingatiwa kuwa Enonkishu inakusudia kuwa kielelezo njema kwa 
usimamizi endelevu katika harakati ya utunzaji wa rasilimali kwa njia inayo wahusisha jamii. Mnamo 
mwaka wa 2019, Enonkishu ilianzisha ushirikiano na kundi ya msafara,Biosphere Expeditons ambayo 
msingi yake huwahusisha raia wa sayansi ilikukuza uwezo na kuunga mkono harakati za utafiti ya ki 
ikolojia. 
 
Mnamo mwaka 2020, msafara wa pili wa raia wa sayansi katika shugli ya utafiti ya wanyama pori iliyo 
chukuwa mwezi moja, ilitendeka na lengo kuu lilikiwa ni kukuza mikakati mbalimbali ya utafiti. Msafara 
huo ulihushisha njia sita za kutafiti ilikunakili na kuorodhesha aina mbali mbali ya bioanuwai katika 
pande zote za jiographia.Njia hizo ni: (1) mikondo ya mstari ya gari ili kuorodhesha idadi ya 
wanyama,(2) Matumizi ya ramani ya mamalia, ili kuonyesha orodha ya wanyama kijiografia nje na 
ndani ya hifadhi ya wanyama, (3) matumizi ya ramani kuorodhesha aina mbali mbali ya ndege, kwa 
kutumia SABP2 chenye kiwango cha pentad (4) utafiti kwenye kisima cha maji ili kubaini mienendo ya 
mamalia (5) Orodha ya bioanuai ya mimea na wanyama pori kwa kutumia jukwa la sayansi ya raia wa 
ulimwengu wa iNaturalist na (6)Matumizi ya kamera zilizotegwa mbugani kwa mfumo wa gridi, pamoja 
na kuangalia sehemu zilizo na shugli nyingi za wanyama. 
 
Matokeo ya hapo juu kwa kifupi ni: (1)Ngiri na Swara ndio wanyama wa kawaida Enonkishu (2) Kuna 
ugavi kati ya wanyama pori na wanyama wakufugwa ingawa mwingiliano wao umeonekana. (3)Ndege 
zaidi ya miambili na thelathini wamenakiliwa ndani na nje ya Enonkishu ; (4) Ziara ya wanyama kwenye 
kisima cha maji ilikuwa chini kwasababu ya mvua kubwa ulioshuhudiwa wakati wa utafiti huo(5) rekodi 
zaidi ya 300 za aaina ya mimea isiyo ya haiba haiba na wanyama (mimea na wadudu) ziliandikwa(6) 
Utekaji wa kamera ulidhibitisha Swara ndiye mnyama anayetawala sehemu nyingi mbugani, isitoshe 
ilionyesha taswira ya wanyama adimu ama mashuhuri wakiwemo Chui na Ngawa. Shugli kwenye 
dimbwi la madini haswa ya Nyani, Swara, Diki diki, Tembo na Ngôombe ilishuhudiwa. Uzani mkubwa wa 
idadi ya wanyama wa porini ulizingatiwa, pamoja na wanyama wanaowinda wanyama wengine na 
tembo. Hii inaonyesha kuwa Conservance ya Enonkishu inachukua jukumu muhimu katika uhifadhi 
katika mkoa wa kaskazini mwa Mara, hii ni ishara kuu kuwa hifadhi ya Enonkishu inachukuwa jukumu 
muhimu katika uhifadhi wa bioanuai kwenye mkoa wa kaskazini mwa Mara. 
 
Enonkishu  imewaajiri walinzi saba wa mbugani, wenye wa jukumu la kuwatunza wanyama pori,mifugo 
na watu wanaoishi ndani ya hifadhi hilo. Walinzi hao wamepewa jukumu la kukusanya data ya idadi ya 
wanyamapori. Walakini, utafiti na ufuatiliaji wa historia imekuwa hasi kwasababu ya ukosefu wa 
rasilimali, kwa hivyo kusudi linguine la msafara huo wa raia wa sayansi nin kuanzisha masafa ya 
ukusanyaji data otomatiki kwa kutumia programu ya CyberTracker. Programu hii ilitumiwa kurekodi 
data wakati wa uchoraji wa ramani ya mamalia, kwenye mikondo ya mistari ya magari na utafiti na 
ufuatiliaji kwenye Kisima cha maji. Tarehe, wakati na ratiba za kijiografia zilirekodiwa kiotomatiki na 
simu mahiri isitoshe, kuchagua wanayama kutoka kwa orodha ilioko kwa programu hiyo basi 
imepunguza makosa ya uandishi wa data. Walinzi wa wanyama pori waliunga msafara huo mkono na 
kwa kufanya hivyo kupokea na kujenga ustadi ,ujasiri na fahari katika  kazi zao kiasi kwamba, utafiti 
usiowakidharura waweza tekelezwa bia raia wa sayansi kuwepo. 
 
Kuongeza, siku mbili za msafara huo zilitengewa semina ilikuwaelimisha washiriki kutoka Shule ya 
Sekondari ya Emarti, ambayo ndio jamii ya karibu zaidi na Kituo cha Mafunzo cha Mara. Washiriki 
waliwajuza wanafunzi kuhusu itifaki za utafiti na ufuatiliaji  wa wanyama pori, isitoshe, walishiriki 
kwenye majadiliano juu ya mada ya kulinda mazingira. 
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1. Expedition Review 
 

Matthias Hammer (editor) 
Biosphere Expeditions 

 

1.1. Background 
 
Background information, location conditions and the research area are as per Karimi & 
Hammer (2019). The expedition focused on monitoring wildlife and biodiversity of 
Enonkishu Conservancy and surrounding areas within the Mara-Serengeti Ecosystem 
(MSE). The expedition undertook six types of monitoring activities across a range of taxa: 
vehicle line transects to record large mammals and birds in a standardised manner that 
contributes to long-term monitoring; ómammal mappingô to cover spatial distribution of both 
wildlife and domestic animals inside and outside the conservancy; bird mapping using the 
SABAP2 atlassing protocol at the pentad level; waterhole monitoring to identify species 
most reliant on water; biodiversity inventory of plants and miscellaneous wildlife using the 
iNaturalist global citizen science platform; and camera trapping using an established grid 
system as well as monitoring areas with above average mammal activity (so-called hotspot 
monitoring). The project contributes to Enonkishuôs vision to create resilient and 
economically viable conservancy systems and strategies that lead the way in biodiversity 
conservation and defend the Mara from settlement and agricultural encroachment, 
poaching and destruction. 
 

1.2. Dates & team 

 
The project ran over a period of one month divided into two 13-day slots, each composed 
of a team of national and international citizen scientists, a professional scientist and an 
expedition leader. Group dates were as shown in the team list below. Dates were chosen 
to coincide with the most favourable weather in the Mara. However, the period 
experienced above average rainfall during this expedition. 
 
The expedition team was recruited by Biosphere Expeditions and consisted of a mixture of 
ages, nationalities and backgrounds. They were (in alphabetical order and with country of 
residence): 
 
2 ï 14 February 2020: Ralf Caspar (Germany), Sylvie Cyr (Canada), Peter Goodman 
(UK), Nanette Holliday** (Australia), Emmanuel Kilusu* (Kenya), Gabriele Koßmann 
(Germany), Michael Koßmann (Germany), Monika Plocek (Austria), Jaein Seo** (USA), 
Christina Shirt (UK), Margaret Simpson (UK), Brigitte Soucy (Canada), Peter Thoem 
(Canada). 
 
16 ï 28 February 2020: Fiona Anderson (UK), Christiane Flechtner** (Germany), Céline 
Geiger (France), Kathy Haan** (USA), Matthias Herold (Germany), Ariane Holzhauer 
(USA), Sipra Lahtinen (Finland), Heike Lange (Germany), Kuntusangpo Ling (Canada), Jet 
Long (USA), Brian Oikawa (Canada), Paul Serail (Netherlands). 
 
*Placement supported by the Friends of Biosphere Expeditions 
**Journalist/blogger (see coverage) 
 
 

 

https://www.biosphere-expeditions.org/images/stories/pdfs/reports/report-kenya19.pdf
https://www.biosphere-expeditions.org/images/stories/pdfs/reports/report-kenya19.pdf
https://www.biosphere-expeditions.org/placement
https://www.biosphere-expeditions.org/friends
https://www.biosphere-expeditions.org/volunteeringinkenya#press


 

 
 
 

 
© Biosphere Expeditions, a not-for-profit conservation organisation registered in Australia, England, France, Germany, 

Conservation of Nature and the European Citizen Science Association.        
 

6 

Alan Lee was the lead expedition scientist associated with the Universities of Cape Town 
and Kwa-Zulu Natal in South Africa. He serves as Editor-in-Chief of Ostrich: Journal of 
African Ornithology. He lives on the Blue Hill Nature Reserve, Western Cape, South 
African, where he hosts students and researchers investigating aspects of Fynbos 
ecology, as well as running a long term bird ringing site. With Biosphere Expeditions he 
has been involved in expeditions to the Peru Amazon and his native South Africa. 
 
Malika Fettak, the expedition leader, is half Algerian, but was born and educated in 
Germany. She majored in Marketing & Communications and worked for more than a 
decade in both the creative department, and also in PR & marketing of a publishing 
company. Her love of nature, travelling and the outdoors (and taking part in a couple of 
Biosphere expeditions) showed her that a change of direction was in order. Joining 
Biosphere Expeditions in 2008, she runs the German-speaking operations and the 
German office and leads expeditions all over the world whenever she can. She has 
travelled extensively, is multilingual, a qualified off-road driver, diver, outdoor first aider, 
and a keen sportswoman. 
 
A medical umbrella, safety and evacuation procedures were in place, but did not have to 
be invoked, because there were no medical or other incidences. 
 
1.3. Partners 
 
Biosphere Expeditions' two main partners for this expedition are the Mara Training Centre 
and Enonkishu Conservancy. The Mara Training Centre was built with the objective of 
training conservancy members within the Mara on enhancing their ecological knowledge of 
cattle husbandry and pastoralism. Enonkishu Conservancy, a local association dedicated 
to the protection of the environment and its resources, was created to preserve wildlife in 
tandem with ancient Maasai cow-herding culture.  
 
1.4. Acknowledgements 
 
We are very grateful to all the expedition citizen scientists, who not only dedicated their 
spare time to helping but also, through their expedition contributions, funded the research. 
We would also like to thank our key partners, Enonkishu Conservancy, especially its 
manager Rebekah Karimia and rangers Francis Dapash, Albert Cheruiyot, Nonyuat 
Lenkume, Meshack Chepuret, Joseah Langat, Mike Koriata and Salami Koriata, as well as 
the Mara Training Centre, especially Albanus Mutiso and Musa Kiseer. Biosphere 
Expeditions would also like to thank members of the Friends of Biosphere Expeditions and 
donors for their sponsorship, as well as Tarquin Wood for his help in making the expedition 
a reality. Last but not least, thanks to Eunice Chebet, David Kibet, Bernard Cheruiyot, 
Monicah Kimojino and Sarah Cherono for looking after us and keeping us well fed. 
 
1.5. Further information & enquiries 

 
More background information on Biosphere Expeditions in general and on this expedition 
in particular including pictures, diary excerpts and a copy of this report can be found on the 
Biosphere Expeditions website www.biosphere-expeditions.org. Enquires should be 
addressed to Biosphere Expeditions at the address given on the website. 
 

http://www.biosphere-expeditions.org/
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1.6. Expedition budget 

 
Each citizen scientist paid a contribution of ú2,880 per person per twelve-day period 
towards expedition costs. The contribution covered accommodation and meals, 
supervision and induction, special research equipment and all transport from and to the 
team assembly point. It did not cover excess luggage charges, travel insurance, personal 
expenses such as telephone bills, souvenirs etc., or visa and other travel expenses to and 
from the assembly point (e.g. international flights). Details on how this contribution was 
spent are given below. 

 

Income ú 

Expedition contributions 57,719 

  

Expenditure  

  

Staff 
Includes local and Biosphere Expeditions staff salaries and travel expenses 

7,579 

Research 
Includes equipment and other research expenses 

586 

Transport 
Includes hire cars, fuel, taxis and other in-country transport 

8,568 

Expedition base 
Includes accommodation, food, services & conservancy fees 

22,131 

Miscellaneous 
Includes miscellaneous fees & sundries 

63 

Team recruitment Kenya 
As estimated % of annual PR costs for Biosphere Expeditions 

6,668 

  

Income ï Expenditure  12,124 

  

Total percentage spent directly on project* 79% 

 
 
1.7. Recommendations for future expedition work 
 

Enonkishu Conservancy supports a variety of habitats from dense forest, high elevation 
habitats and the iconic grasslands of the Mara-Serengeti ecosystem. It is essential to 
monitor all these habitats in a comprehensive manner, which is why the variety of 
monitoring methodologies described in this report were employed. In so doing, the 
expedition continues to be a showcase at the interface of monitoring, training and tourism.  
 
Recommendations for future expedition work are: 
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1. Surveys should be continued to add to the baseline established. Modifications to 
surveys should be made as indicated below. Specifically, this involves recording 
data using the Mammal Mapping app, and a modification of the waterhole 
methodology to record data every 5 minutes (rather than 15) and distance from 
water; and recording perpendicular distances and angles (rather than bearings) 
during transects.  

 
2. In the absence of very expensive high-power night time monitoring equipment, 

waterhole observations should be limited to dawn, dusk and daylight hours (06:00-
20:00) once per month. Rangers and management suggest the following shifts: 
06:00-10:00, 10:00-14:00, 14:00-18:00 and 18:00-20:00. Late night activity should 
be monitored instead through strategically placed camera traps. 

 
3. Camera trap surveys could entail utilising already functioning camera trap stations 

throughout a grid in Naretoi, Enonkishu and Ol Chorro. Camera traps provided by 
Biosphere Expeditions should be used for strategic óhotspotô monitoring, for 
example, locations with high animal density and problem animal locations. Ideally, 
Biosphere Expeditions should contribute 10 camera traps. Options for purchasing or 
obtaining camera traps to extend the monitoring grid should be explored.  

 
4. Data sheets and citizen scientist training on how to collect and enter information 

using the preferred apps should be reviewed to allow efficient analysis of data and 
report writing after the expedition. 

 
5. Formal nocturnal transects (rather than mammal mapping) should be investigated 

to calculate nocturnal mammal abundance. 
 

6. The outreach programmes to involve local, early career conservationists as well as  
students from different schools in the neighboring village of Emarti should be 
continued. 

 
7. The use of the iNaturalist app to provide a range of biodiversity sightings to the 

Enonkishu Biodiversity Project on iNaturalist should be encouraged. This platform 
facilitates the recording of plants and invertebrates. This activity can be undertaken 
by anyone: guests, rangers, staff etc.  

 
8. Monitoring and surveying should be extended beyond Enonkishu towards the Mara. 

Traversing rights with Ol Chorro and Lemek conservancies should be sought.  
 

9. It should be ensured that sufficient smartphones are present, with SIM cards to 
capture data and enable quick GPS locations. Smartphones without SIM cards took 
very long (>5 minutes) to capture GPS locations, which was too long given the 
quantity of biodiversity that required recording and negates any time saving 
associated with the automated data capture.   

 
10. Waterhole monitoring should be extended to other dams and water resources to 

check whether the patterns detected at Memusi dam are reflective of water use 
patterns more broadly (not confounded by mineral-lick patterns).  
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2. Mapping the mammals of Enonkishu Conservancy  
and surrounding northern Mara region 

 
Alan Lee 

Blue Hill Escape 
Rebekah Karimi 

Enonkishu Conservancy  
 

2.1. Introduction 
 
With a continually growing human population, Kenya and the people of the Mara need to 
find solutions to living with wildlife. Wildlife-based tourism provides high-end income 
earning opportunities, while the cultural system of the people living in and around the Mara 
is strongly focused on agriculture, especially cattle farming. Solutions that allow these 
livelihoods to co-exist are becoming increasingly important, given that there are many 
conflict situations that arise from facilitating Big Five tourism in and around cattle farming 
enterprises. For example, elephant Loxodonta africana break fences and raid maize crops; 
buffalo Syncerus caffer compete for grazing; lion Panthera leo predate cattle; and leopard 
Panthera pardus predate sheep and goats. Spatial patterns of land use are required as 
part of conflict resolution strategies (Linnell et al. 2010).  
 
The Mara-Serengeti ecosystem (MSE) within Kenya contains 17 conservancies in addition 
to the Maasai Mara National Reserve (MMNR) (Figure 2.1a).  
 

 
 

Figure 2.1a. Location of Enonkishu Conservancy, on the northern boundary of the Maasai Mara conservancies  
(image adapted from Kenya Wildlife Conservancy Association). 



 

 
 
 

 
© Biosphere Expeditions, a not-for-profit conservation organisation registered in Australia, England, France, Germany, 

Conservation of Nature and the European Citizen Science Association.        
 

10 

The 24 sq km Enonkishu Conservancy is the northernmost of these, with boundaries on 
the west beyond the Mara River buffering onto shifting-style agricultural land, consisting of 
small plots of mixed use, e.g. maize or pasture for small herds of goats, sheep or cattle. 
Small plots are fenced using a variety of traditional and modern techniques, ranging from 
the cactus-like Euphorbia species hedges to electric fences. Barriers to dispersal of 
medium to large sized game are high. To the north of the conservancy, community lands 
tend to consist of larger spaces, especially where they adjoin the hills to the east, which 
remain largely wooded. Adjacent conservancies to the south (Lemek and Ol Chorro) also 
have cattle and concentrate on tourism. Across these conservancies, there are no fences 
and wildlife are free to disperse over one of Africaôs largest wildlife ecosystems, extending 
into the Serengeti in Tanzania. The region is famous for its annual wildebeest 
Connochaetes taurinus mearnsi migration and regular large sightings of large mammal 
species, including the óBig Fiveô. 
 
Land use of Enonkishu Conservancy consists of blocks of land where wildlife and the 
conservancy herd of cattle mix. Cattle are guarded at all times by Maasai herdsman, and 
taken to bomas at night to protect against attacks from predators, especially lion. Despite 
this, livestock loss to lion still occurs on rare occasions.   
 
To better understand spatial patterns of both domestic and wildlife distribution, the 
Biosphere Expeditions 2020 team engaged in an extensive ómammal mappingô exercise. 
This involved documenting the occurrence of both wildlife and domestic mammals in and 
around Enonkishu. Surveys were conducted in both protected areas (conservancy land), 
as well as unprotected land (agricultural) outside the conservancy boundaries. All medium 
to large sized mammals were recorded. Intensive surveys were conducted within the 
conservancy (camera trapping, transects, on foot surveys), while outside the conservancy 
roadside surveys were conducted. Spatial patterns were examined in the context of 
protected area status. 
 
2.2. Methods 
 

Biosphere Expeditions recruited two monitoring teams of citizen scientists for the periods 1 
ï 14 February (group 1) and 16 ï 28 February (group 2). Each group consisted of 
participants of mixed age, gender and nationality composition (see chapter 1 for details). 
Citizen scientists were trained in local mammal identification, although many had prior 
experience both with Biosphere Expeditions and in Africa. Enonkishu rangers, permanent 
members of staff with extensive field experience, accompanied participants wherever 
possible.   
 
Observers were tasked with recording all medium to large sized mammals. Rodents and 
bats were not surveyed, as these taxa require specialised monitoring methods. Sightings 
were recorded using custom-designed CyberTracker apps (Steventon et al. 2011). 
CyberTracker is a development environment that allows customised recording of 
information, designed with wildlife monitoring in mind. Alan Lee designed a simple 
application, which was uploaded onto citizen scientist Android smartphones (various 
models).  
 
 
 

https://www.cybertracker.org/
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When an animal or group of animals were observed in or around Enonkishu, the distance, 
compass bearing, group size, ages, and sexes of the species were recorded. Date, time, 
altitude and GPS location information were automatically recorded each time an encounter 
was saved by CyberTracker.Distances were measured using a laser rangefinder whenever 
possible. The geographical coordinates of the target animals were then calculated using 
the bearing and distance to group information by applying a trigonometric formula as 
follows: 
 

Longitude of animal = Longitude of observer + (Distance * sin(Bearing * (pi/180)) / 
meter_in_degree) 

 
Latitude of animal = Latitude of observer + (Distance * cos(Bearing * (pi/180)) / 

metre_in_degree) 
 

And where metre_in_degree is the number of metres in a degree at the equator 
(111319.9) 

 
The habitat associated with each encounter was also recorded (see appendix II for habitat 
descriptions). During the second group, vegetation mapping without mammal encounters 
was also conducted as a means to illustrate survey coverage, i.e. to separate areas with 
no animals from areas which observers had been unable to access. Nocturnal mammal 
mapping was only conducted with rigour after 15 February due to poor road conditions 
prior to this period.  
 
Initially, observers were asked to record all mammals encountered. Each evening, data 
were downloaded and examined using Google Earth, which allowed for the identification of 
coverage gaps. Monitoring groups were then sent specifically to target these gaps. After 
two weeks, monitoring was stopped on popular routes except for nocturnal animals, and 
recording was only conducted in areas where gaps had been identified. Some of these 
gaps were inaccessible, e.g. the woodland to the north east of the conservancy, due to 
rain, which closed access routes through this area as well as lack of road infrastructure. 
While walks were conducted in open and lightly wooded areas, the dense woodland was 
regarded as being too dangerous for these patrols, especially after several close 
encounters with large game species.  
 
On the other hand, a noticeable gap was also initially associated with the Kileleoni Hill. 
Multiple attempts were made to cover this landscape feature, with ascents from both west 
and east. Citizen scientists, accompanied by two rangers, climbed to vantage points from 
the base of Kileleoni Hill. The group climbed as quietly and vigilantly as possible, passing 
through dense vegetation. Once a suitable hilltop observation location was reached, 
participants spent up to an hour quietly surveying for animals in the surrounding area.  
 
Surveying for nocturnal mammals was a focus during the second group (post 15 
February). Five night transects were conducted along existing transect routes (see chapter 
3), using the mammal mapping protocol. During these transects, only nocturnal or rare 
animals were recorded. Red lights were used to minimise disturbance. Surveys were 
conducted between 20:00 and 24:00. Nocturnal mammals were also recorded in the early 
mornings (05:30 to 6:00) en-route to a waterhole monitoring activity (chapter 4).  
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Camera trapping 
 

Eight Bushnell TrailCamÊ (Model #119837) camera traps were deployed at so-called 
óhotspotsô (areas with above average mammal activity) within Enonkishu, using the 
rangersô knowledge of areas frequented by wildlife. This included waterholes or paths 
through thick vegetation where a concentration of tracks occurred. Cameras were set up at 
the beginning of February by the first group, and five cameras were redeployed to the 
coverage gap areas during the second group, including a salt lick. Data collected during 
the initial setup included GPS coordinates, a physical description of the area and persons 
involved in the camera setup. Traps were set up approximately 1 to 2 m from the ground, 
aiming slightly downward. Most camera traps were equipped with a protective case with a 
lock to secure them from hyaenas and other wildlife (Figure 2.2a).  
 

 
 

Figure 2.2a. Installing a camera trap. 
 

Camera traps were serviced periodically by replacing batteries and switching the SD 
cards. Expedition participants went through all photos and videos captured, selecting 
photos of species of interest (excluding diurnal ungulates commonly observed by other 
methods of monitoring). At the end of February, a tally of the number of photograph 
encounters was made for each species.  
 
In addition to the hotspot cameras, there was a established camera trap array at 
Enonkishu as part of a long-term wildlife monitoring project: óThe Lion Centerô, working 
with Abby Guthmann of the University of Minnesota. At the time of the expedition, 19 
camera traps were installed in a grid array. Photos from these are retrieved periodically 
and uploaded to an online database for identification by a global pool of citizen scientists.  
 
To assist this project, Biosphere Expeditions citizen scientists accessed this website and 
identified animals from photos using the snapshot-safari identification protocol. This 
activity was conducted at the expedition base using the Mara Training Centre (MTC) 
internet.  


