
 
 

  
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Earthwatch volunteer’s team1 pose for a group photo with Field crew and Field guards. Photo Courtesy of Lilian Gakuhi 
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15th December, 2016 
 
Dear Earthwatch Volunteer, 2016, 
 
The Exploring lions and their Prey in Kenya expedition team wish to take this opportunity to sincerely thank you for 
your support and dedication in ensuring our 2016 field session was successful. We would like to express our 
gratitude for participating in our project and enabling us to continue gathering essential data on various field 
activities. This has been an amazing year, where most sign-ups were represented by young and energetic 
volunteers both from Earthwatch Institute and local university students funded by Earthwatch. We really 
appreciate your being part of this project; volunteers with enthusiasm and hardworking are hard to come by. 
 
The 2014 and 2015 Earthwatch volunteers helped us in collecting data on hartebeest demography and lion potential 
kill sites, essential in addressing our two objectives i) Quantifying the relative importance of predation in driving 
hartebeest continued decline in Ol Pejeta Conservancy (OPC) and ii) Determining what drives the hunting success 
of lions in the system and evaluate whether grazing lawns (abandoned livestock corrals) shift the spatial dynamics 
of predator-prey interactions. You helped us further answer the second objective and third; assess whether 
livestock production can be used as a management tool to bolster diversity of wild ungulates in savanna 
ecosystems. Additionally, your contribution towards herbivore count, corridor monitoring and abandoned boma 
monitoring helped in establishing prey base for lions and other carnivores, studying connectivity of habitat and how 
this affect lion’s prey and hunting range. It was also valuable in understanding general boma utilization by 
herbivores and how this affected where lions hunt.  
 
Our gratitude also goes to Earthwatch Institute for its continued support both financially and sending volunteers to 
work with our project. The 2016 fielding session has been of great success and we send our appreciation to 
Earthwatch. 
 
Additionally, our fieldwork would not be complete without the help of the field crew, field guards and drivers. 
Therefore, we want to let them know that their presences were highly appreciated. 
 
It’s my belief that you enjoyed working with the entire team at Ol Pejeta and also had fun with kids from Baraka 
Children’s Home. Thanks for always remembering these golden hearts. 
 
Asante Sana, 

 
 
 

Caroline Ng’weno, 
PhD Student- University of Wyoming 
Co-Principal Investigator 
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Goals, Objectives, and Results 

Objective 1: Quantifying the relative importance of predation in driving hartebeest continued 
decline and assessing the factors affecting helminthes infection in hartebeest in Ol Pejeta 
Conservancy (OPC) 
We have completed the investigation of predation driven declines in hartebeest and have now embarked 
on assessing and quantifying the factors affecting helminthes infection for better understanding of 
hartebeest decline dynamics. The parasites are increasingly known as essential factors that drive 
population declines as they pose detrimental effects on host growth and development. They have 
adverse effects on host fitness which further affect host demography through selective predation and 
mortality of affected hosts. Environmental conditions, population density and host characteristics such 
as individual age and sex affect parasite species composition, distribution and abundance. We examined 
the effects of seasonality, presence of cattle, host age and sex on prevalence, diversity and intensity of 
helminthes parasites in hartebeest. We used McMaster slide technique to quantify the number of 
eggs/oocysts per gram of fecal sample. The helminthes taxa detected from McMaster slide technique 
included Strongyle-nematodes, Coccidia and Trichuris spp. We also carried out culturing of samples to 
identify Strongyle-nematodes to genus level Haemonchus spp. and Trichostrongylus spp. were observed 
from the fecal cultures. Data analysis is ongoing but preliminary findings show helminthes egg 
prevalence was high in both wet and dry seasons, within all sectors and across all the age and sex 
classes. However the prevalence was lower in the wet than dry season, among females than males and 
lower in cattle enclosure. The prevalence for Strongyle was highest in sampled individuals (n=176), 
Coccidia was lowest (n=5) followed by Trichuris (n=1). 
 
Earthwatch volunteers have greatly contributed to completion of the first part of this objective and the 
paper has been submitted to the Journal of Mammalogy for review. Our key findings; 
 

• The rate of population growth varied with site and this was influenced by lion presence  
• Site-specific estimates were used in a matrix population model, and it was concluded that 

population growth rate was proportionally affected by fecundity  
• Hartebeest habitat selection is greatly influenced by predator presence (lion) 
• Based on an evaluation of the data presented, we determined that in order to increase 

hartebeest population, they have to be segregated in predator-free zones. With this regard, 
predator-free zones improve the probability of increasing population species, and this could be 
beneficial in restocking other regions.  

 
Objective 2: Spatial Distributions Of Primary Prey And Catchability: Where Do Predators Hunt? 
Many techniques have been developed to monitor the movement, territorial and social behavior of lion 
population but the tracking collars have been commonly used. Five dominant lionesses at OPC were 
fitted with GPS collars which allow for remote detection of the collared lion’s position and GPS 
coordinates of the lion downloaded using hand-held terminal into computer for analysis. However, three 
GPS collars have failed and two dropped at anticipated dates after their battery life elapsed. The GPS 
collars have been useful in collecting baseline data like home range sizes, daily movements, behavioural 
data and diet. The diets of lions were determined by surveying cluster points generated from 
downloaded GPS coordinates. The cluster points were search for evidence of  
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predation by lions. Once the kills from the clusters were located, kill sites were characterized to identify 
landscape features associated to locations where the lions are likely to kill zebra and hartebeest. 
Earthwatch volunteers’ contributions in collecting data and generating results has been fantastic and we 
acknowledge their efforts.  
 
Analysis is ongoing and we anticipate submitting our work to Journal of Ecology. Our Key findings; 
 
• A total of 269 kills were sighted from August 2014 to November 2015. 11 species of herbivores were 
recorded with zebra constituting highest kills (109) and oryx with lowest (1) of the total kills. 
 
• Most kills occurred in open bushland and areas near water sources.  
 
With the failure of GPS collars, 2016 Earthwatch volunteers tracked the VHF collared lions and 
individually identified approximately 20 lions in different prides. However, volunteers couldn’t conduct 
cluster investigation for the presences of predation by lions.  
 
Objective 3: Apparent Competition  
Although zebra is the primary prey for lions, hartebeest is highly preferred. Proximity to zebra would 
increase predation risk for hartebeest because lions select them over zebras due to lack of defences and 
anti-predatory tactics. To reduce this risk, there is need to increase distance between these species by 
influencing where they graze. This is can be achieved through use of cattle bomas; when these bomas 
are abandoned the sites develop into grazing lawns “hotspots” over the years which are rich in nutrients 
and highly palatable grasses. Zebras are known to utilize these grazing lawns unlike the hartebeest. Lion 
hunting success is influenced by grass/shrub cover, prey abundance, size and spatial distribution. 
Herbivores especially zebras aggregate in these grazing lawns which makes them vulnerable to predation 
by lions. The thick bushes at the edge of the bomas provide cover for the lions stocking the prey much 
easily. Earthwatch volunteers were helpful in surveying the impacts of grazing lawns on herbivores. A 
total of fourteen (14) sites and their controls were surveyed. Grass biomass was found to be higher in 
the grazing lawns and density dung piles showed that the zebras are the most attracted herbivore.  
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Figure 1: Average biomass both at 50 and 150meters in 14 plots that were surveyed by 
the Earthwatch volunteers 

Figure 2: Encounter rates for key species that are mostly attracted to the boma 
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Project Impacts 

1. Increasing Scientific Knowledge 

a. Total citizen science research hours  

On Day 2, the safety of Earthwatch volunteers in the field was guaranteed by giving them safety briefing measures 
on actions taken when they encounter different incidences. They were also advised on the appropriate field wears 
e.g. field boots, hats, carrying enough water and putting on sun screen. The volunteers were shown demarcated 
areas; areas where they were allowed to walk by themselves especially when they were doing morning workouts. 
This whole procedure took two hours after which volunteers were exposed to hands-on experience on various field 
equipment used in carrying out field activities. We organized an Eco-walk in which our volunteers took 2 hours walk 
through different habitats studying grasses, trees, dungs, birds and wild animals in preparation of real field 
activity. In this activity volunteers took with them the portable guide books and equipment to exercise on their use 
e.g. binoculars, cameras and compasses. To ensure the safety of our volunteers, we had two armed and two un-
armed guards (depending on team size) accompanying them. 
 
On the fieldwork days, volunteers spent four (4) hours in the morning and two (2) hours in the evening (optional) 
carrying out assigned activities. While in the field, they were taken through the importance of carrying out such 
activities and were allowed to perform the activity with help of field crew. After fieldwork, the volunteers took 
approximately one (1) hour entering the data while others opted to go back and assist in fieldwork after data 
entry. Generally, they took approximately 7 hours collecting and entering the data in a day. 

b. Peer-reviewed publications: Lion-hartebeest manuscript in prep  

 

c. Non-peer reviewed publications: Technical reports, white papers, articles, sponsored or personal 

blogs: NA 

 

d. Non-peer reviewed publications: Books and book chapters  

e. Presentations – indicate if this was an invited paper, panel presentation, keynote speech, plenary 

address, or other. 

Caroline Ng’weno was invited to “Field Methods of Mammalogy Training” at Mpala Research Center to give a 
presentation on her thesis project 
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2. Mentoring  
a. Graduate students – list graduate students doing thesis work on the project  

Student Name Graduate Degree Project Title Anticipated Year of 
Completion  

Caroline Ng’weno PhD Wildlife 
Management  

Predator-Prey Dynamics and Livestock 
Production in Human-Occupied 
Savannas: Can Cattle Be Used to 
Conserve Declining Wild Ungulates? 

Spring 2017 

Cyrus Kavwele MSc Wildlife 
Management 

Time series monitoring of bush 
encroachment by Euclea divinorum in 
Ol Pejeta Conservancy, Laikipia 
County, Kenya 

January, 2017 

Maunguja Bakari MSc Range 
Management 

Assessment of Plant Diversity and 
Utilization of wild medicinal species by 
household proximate to Arabuko 
Sokoke Forest in Kilifi County, Kenya 

December, 2016 

 
b. Community outreach – provide details on how you have supported the development of 

environmental leaders in the community in which you work.  
 

Name of school, 
organization, or group 

Education level Participants local or 
non-local 

Details on contributions/ activities 

 
 
 
University of Nairobi 
 
 

Bachelor’s and 

Master’s 

 

Local 

Through Emerging Scientist Program we 

engaged ten students from the two 

universities in field based training program. 

They were exposed to hands on training on 

various techniques of collection and 

processing of data e.g. use of telemetry 

equipment in monitoring, cyber tracker, 

SMART, distance sampling and GIS. They 

were involved in collecting, processing and 

scientific reporting of results of data 

collected. 

Karatina University 
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3. Partnerships – list your current active professional partnerships that contribute to your project and 
indicate the type of support these partners provide 

Partner Support Type(s)1  Years of Association (e.g. 2006-
present) 

Earthwatch Institute Funding and Data 2014-present 

WWF Funding 2014-present 

University of Wyoming Academic support 2011-present 

Ol Pejeta Conservancy Collaboration and Technical Support 2008-present 

Karatina university and 
University of Nairobi 

Data and Collaboration 2014-present 

The Laikipian Collaboration 2013-present 

1. Support type options: funding, data, logistics, permits, technical support, collaboration, academic support, 

cultural support, other (define) 

 

4. Contributions to management plans or policies - list the management plans/policies to which your 
project contributed this year 
 

Plan/Policy Name Type2 Level of 
Impact3 

New or 
Existing? 

Primary goal 
of plan/policy4  

Stage of 
plan/policy5 

Description of 
Contribution 

Hartebeest 
relocation 

Management 
plan 

Local Existing Species 
conservation 

Adopted Boost the 
numbers of 
hartebeest 

Growing population 
of Oryx and Grevy’s 
zebra  

Management 
Plan 

Local Existing Species 
conservation 

In progress Restoring the 
population 
numbers 

Acacia 
drepanolobium and 
Acacia Xanthophlea 

Management 
Plan 

Local Existing Land 
conservation 

In progress Enhance the 
Acacia seedling 
and tree survival 

2. Type options: agenda, convention, development plan, management plan, policy, or other (define) 

3. Level of impact options: local, regional, national, international 

4. Primary goal options: cultural conservation, land conservation, species conservation, natural resource 

conservation, other 

5. Stage of plan/policy options: proposed, in progress, adopted, other (define) 
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5. Conserving natural and sociocultural capital  
a. Conservation of taxa –  

i. List any focal study species that you did not list in your most recent proposal 

Species Common name IUCN Red List 
category 

Local/regional 
conservation status 

Local/regional 
conservation 
status source 

     
 

ii. In the past year, has your project helped conserve or restore populations of species of 
conservation significance? If so, please describe below. 

 

Species IUCN Red List 
category 

Local/regional 
conservation 
status 

Local/regional 
conservation 
status source 

Description of contribution Resulting 
effect6 

Alcelaphus 
buselaphus 

Least 
Concern 

  Relocating hartebeest 
population into a lion 
absent areas to help boost 
their numbers 

The population 
has increased 
from 46 in 
2009 to 71 in 
2015 

Equus grevyi Threatened 
Species 

  Translocating Grevy’s 
zebras from neighbouring 
conservancy and confining 
them in predator free area 

The population 
increased from 
16 in 2012 to 
28 in 2015 

Oryx beisa  Near 
Threatened 

  Oryx were relocated from 
conservation area which is 
characterized by presence 
of all predators to a 
predator free areas within 
the conservation 

The Oryx 
population 
increased from 
6 in 2015 to 8 
in 2016 

6. Resulting effect options: decreased competition, improved habitat for species, range increased, population 

increase, improved population structure, increased breeding success, maintained/enhanced genetic diversity, 

other. 
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b. Conservation of ecosystems – in the past year, has your project helped conserve or restore 
habitats? 

Habitat type Habitat significance7 Description of contribution Resulting effect8 

Acacia 
drepanolobium 

Feeding site Relocation of problem elephants 
and expansion of Sweetwater’s 
game reserve to Ol Pejeta 
conservancy which led to reduced 
elephant densities resulting in 
increased tree survival  

Restored 

Acacia 
xanthophloea 

Feeding site Recommended a set-up of 
exclusion zones to enhance the 
recovery of Acacia xanthophloea 
damaged by mega herbivores; 
there was increase in seedling and 
tree survival 

Expanded 

7. Habitat significance options: nursery, breeding ground, feeding site, corridor, migration path, refuge, winter 

range, summer range, spring range, fall range or other (define) 

8. Resulting effect options: extent maintained, condition achieved, restored, expanded, improved connectivity or 

resilience 

c. Ecosystem services – Indicate which ecosystem service categories you are directly studying in your 
Earthwatch research and provide further details in the box below.   
 
☐Food and water    ☐Flood and disease control  
☐Spiritual, recreational, and cultural benefits ☒Nutrient cycling 
 
Details: 

In Ol Pejeta Conservancy, cattle are used as an ecological tool to manage the rangelands, and increase habitat 
heterogeneity and biodiversity thus increasing range productivity, an aspect that is achieved by use of cattle 
corrals. After abandonment of the boma, the sites develop hotspots which are rich in nutrients and highly palatable 
grasses e.g. Cynodon dactylon, thereby attracting wildlife species including zebras, impalas, elephants 
 

d. Conservation of cultural heritage – provide details on intangible or tangible cultural heritage 
components that your project has conserved or restored in the past year.  

Cultural heritage 
component9 

Description of contribution Resulting effect 

Handicrafts/Artifacts Purchasing artifacts, supplying beads and 

marketing goods from Samburu women and using 

this platform to sensitize them on importance of 

conservation and girl child education 

Growing number of educated girls 

9. Cultural heritage component options: traditional agriculture, artifacts, building(s), hunting ground or kill site, 

traditional ecological knowledge and practices, monument(s), oral traditions and history, spiritual site, 

traditional subsistence living 
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Research Plan Updates 

Report any changes in your research since your last proposal/annual report. For any ‘yes’ answers, provide details 
on the change in the ‘Details’ box.  

1. Have you added a new research site or has your research site location changed?  ☐Yes ☒No 

2. Has the protected area status of your research site changed?            ☐Yes ☒No 

3. Has the conservation status of a species you study changed?          ☐Yes ☒No 

4. Have there been any changes in project scientists or field crew?          ☒Yes ☐No 

 

Details – provide more information for any ‘yes’ answers  

In October, 2015 we had a student from Meru University joining our project helping out in data processing 

Contact Details: Alfred Kibungei 

Job Title: Data Analyst 

Email: alfredkibungei@gmail.com  

Tel: +254 729 229 053 
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