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Introduction 

In its 46th year, the Amboseli Elephant Research Project remains a vital and active research partner to the 

Kenya Wildlife Service, Big Life Foundation and other stakeholders and organizations in the ecosystem. Our 

report aims to provide background information for all our partners on the health and status of the 

Amboseli elephant population, derived from long-term monitoring of individual elephants over their 

lifespan and in their ecosystem context. We thank all our partners, collaborators and donors for their 

sustained interest in our research results and in protecting the elephants of the Amboseli Basin. 

 

I. Elephant Monitoring 

(a) Population statistics  

Amboseli can be characterised as experiencing a highly variable rainfall regime. Rainfall for the 2017 

calendar year totalled 293mm, following only 288mm in 2016. While these annual totals are lower than the 

50-year average of 330mm, the distribution of rainfall over the months also appears to have changed with 

bursts of rain in November and December and less rain in the “long rains” and inter-rain period. These 

changes have tended to mean that by October there was almost no grass or other foliage available. We 

expected that the consequences of the very poor long rains for grass growth and water availability would 

impact at the end of the dry season of 2017, leading into 2018. Indeed, the last months of 2017 remained 

dry, and overall the rainfall year (Oct-Sept) could be considered as a drought year with only a total of 

257mm for the rain year. Unsurprisingly, there was a cluster of 45 elephant deaths associated with the low 

overall rainfall and the extended dry season.  (However, as we were preparing this report in March 2018 

Amboseli received 174mm of rain in a period of five days and more was expected.) 

Figure 1: Rainfall for the rain years 2016 and 2017 compared with the 50-year mean and standard deviation 
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We continue to categorise and count the total Amboseli elephant population from regular observations of 

known individuals, and with the exception of some immigrant males, these elephants have been born into 

identified families. This population consisted of 1657 individuals (865 females, 792 males) at the end of 

December 2017.  There were far fewer births in the 2017 rainfall year than in previous years, with only 56 

calves born (33 females, 21 males) and 13 of these died in early life. For the calendar year of 2017, a total 

of 67 calves were born, 10 of which have already died. Given that the population now has 514 females over 

the age of 9 years (minimum age at first reproduction), this rate of production is lower than years which 

followed the major 2009 drought (Figure 2A). At the same time, the time between births has also 

lengthened and the current average is close to five years. 

Figure 2: (A) Number of calves produced for females age over nine years. The peak in 2014-15 has been 

followed by a comparative low, as there are relatively few females not sucking a current calf. (B) The time 

between successive births to the same mother in months in the post-drought period.  

There were 40 deaths recorded in the rainfall year of 2016-2017. In the first two months (November and 

December) of the next rainfall year 2018, a further 21 deaths were recorded. These have been calves and 

females over the age of 40 years who appeared to be suffering from the effects of a late onset of the 

rainfall season and increased grazing competition with livestock, reducing the food available to elephants 

and other wildlife in the ecosystem at large. It is worth noting that until very recently (Dec 2017), only one 

Amboseli elephant died as a result of human-elephant hostility. The ecosystem partners of Kenya Wildlife 

Service and Big Life Foundation appear to be managing most hostile interactions between people and 

elephants effectively.  
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(b) Social dynamics 

Female group sizes respond to rainfall, with the largest groups in the wet months and smaller groups in the 

dry season (June-Sept; Figure 3). The average female group size was 12.3 elephants, with a maximum group 

size of 110 animals in December. By contrast, male groups averaged 2.2 males, with a maximum count of 

45 males in the same place at the same time (see Figure 4). While the most common group size for males 

was 1 lone male, as has been found in many places elsewhere, Amboseli male elephants are very sociable 

with the median of 3 males together when in a group (Figure 5). Males showed little seasonality in their 

aggregations, forming groups in both wet and dry months.  

Figure 3: Average group sizes for female elephants in cow-calf groups and in mixed cow-bull groups (N = 

753 groups, 31.4 unique groups per month). 

 

Figure 4: Frequency distribution of male group sizes when in groups >1 (N = 70 groups).  
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II. Conservation Activities 

(a) Ecosystem changes 

The Amboseli ecosystem is one of unpredictable dynamics in vegetation responses to rainfall, grazing 

pressures, tree mortality and regrowth. In recent years, the Amboseli Elephant Research Project team has 

detected a number of changes in the shape and extent of the swamps in the central basin. We have 

documented a general increase in the depth of the water table, with it gradually and slightly sinking over 

time away from the surface (see trend-line in Figure 5). Rainfall, both on the mountain and in the local area, 

has been declining over time as well as becoming more erratic in its monthly distributions, and rainfall 

appears to influence the water table.   

Figure 5: Water table depth measured as metres below the surface in the same places from 1984 onwards. 

 

 

The recent high in water table from 2015 onwards, 

while not exceptional, has coincided with changes in 

the swamp watercourses, and an increase in the 

major extent of the swamp areas. The implications of 

these changes, and whether they will even persist, 

are unclear for elephants, other wildlife or livestock. 

We suggest that the ecosystem could be challenged 

both by an increasing frequency of successive very 

dry months, by massively increased livestock 

pressures, and by alteration to water availability 

throughout the ecosystem. 
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Figure 6: Extent of swamp in recent years. This illustrates how the extent and distribution of swamps 

changes over time in parallel with the very high water table of 2015. 

 

(b) Elephant ranging within Amboseli 

Figure 7: The primary areas used by (A) family units within the Protected Area of Amboseli National Park in 

and (b) males in musth and not in musth during 2017.   

 

Elephants are now dispersing far beyond the National Park because of good food and water availability and 

human tolerance, at least in the conservancies. By contrast, the areas used by elephants near Kimana 

Sanctuary have become isolated by farms and fences, as well as very low tolerance among the agro-

pastoralists in those areas due to high levels of elephant crop foraging (Big Life Foundation). A similar loss 

of movement corridors and reduced elephant tolerance is marked in Kitenden and Iremito areas. Reduced 

space for pastoralist and wildlife movements and the continued overlap between livestock and elephants 
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remains another part of the human-elephant interface that requires careful management. Our team 

continues to work with all the ecosystem partners on human-wildlife coexistence (see also section IV). 

 

III. Research Collaborations and Dissemination 
a) Overview of on-going research 

Our research theme as we enter our 46th year of continuous population monitoring is to focus on how 

individual ranging and social and reproductive strategies shape elephant population dynamics. These 

individual behavioural patterns confer resilience and flexibility on elephant populations, and are important 

for Amboseli, for Kenya and for elephant populations across Africa that face myriad threats from changes 

to their landscapes due to human activities. Our vital and active monitoring team (Katito Sayialel, Norah 

Njiraini) has been locating and observing elephants across the ecosystem. They continue our long-term 

population monitoring, documenting family dynamics, independent males, and building our dataset on 

lifetime reproductive success for individuals. 

We are currently working on developing further collaborations with Kenyan PhD students who will examine 

the changing vegetation and pressures on vegetation in this region. 

ATE’s Senior Research Scientist, Dr Vicki Fishlock, is hoping to launch our new large-scale study in early 

2018 on how young male elephants use social and ranging strategies to buffer against anthropogenic risks. 

The new study will deploy ten collars in a paired within-family design to allow us to assess: (i) dispersal, risk 

and survival in adolescent males in a poorly understood phase of their life history; and (ii) leadership and 

risk avoidance strategies in females. 

In January 2017 we hosted long-time research collaborators Prof. Karen McComb and Dr. Lucy Bates, of the 

University of Sussex (UK), to help shape their multisite investigation into elephant culture. Our ongoing 

participation, through questionnaires and the provision of video footage, places the Amboseli population at 

the heart of this important study. 

b) Dissemination 

We disseminate the results of our scientific findings, so that the Amboseli elephant population can act as 

the baseline for understanding population dynamics across Africa. We achieve this through scientific 

collaborations (see below) and via other media activities such as film and radio (see below).  

Recent scientific publications by the ATE team and allied researchers: 
 Hamel, S. et al. (2018-forthcoming). Individual heterogeneity: The way forward. Oikos 

 Lee, P.C. (2018- forthcoming) Elephant social cognition and social strategies. In: "Field and laboratory 
methods in animal cognition: a comparative guide", edited by Amici, F. & Bueno-Guerra, N. Cambridge 
University Press. 

 Lee, P. C., Fishlock, V., Webber, C. E., & Moss, C. J. (2016). The reproductive advantages of a long life: 
longevity and senescence in wild female African elephants. Behavioral Ecology and Sociobiology, 70(3), 337-
345. 

 Lusseau, D., & Lee, P. C. (2016). Can we sustainably harvest ivory? Current Biology, 26(21), 2951-2956. 

 Wato, Y. A., Heitkönig, I. M., van Wieren, S. E., Wahungu, G., Prins, H. H., & van Langevelde, F. (2016). 
Prolonged drought results in starvation of African elephant (Loxodonta africana). Biological 
Conservation, 203, 89-96. 
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IV. Activities with Stakeholders and Communities 
a) Stakeholder engagement 

ATE continues to play an active role as technical advisors to Big Life Foundation and to KWS who are the 

principal agencies managing the human-wildlife interface. ATE, along with Lion Guardians and Big Life, is in 

the process of developing protocols to deal with serious incidents in an effort to prevent retaliatory attacks, 

which spread BLF and KWS resources thinly across the ecosystem and result in further injuries and fatalities 

to humans and wildlife. 

Over the course of 2017, ATE assisted in KWS ground counts in Amboseli (March and September), attended 

the Area Elephant Meeting (October), National Wildlife Strategy Consultation (June) and data sharing 

meetings at KWS HQ Nairobi (December). We are supporting the progression of Amboseli Ecosystem Trust, 

and engaging with the African Conservation Centre specialists to bring an ecosystem database to life, which 

all partners and stakeholders will be able to use as a communication tool to assist collaboration and 

planning. 

ATE assists Big Life and Save the Elephants in their monitoring of the elephant Tim, who has been collared 

in an attempt to manage crop foraging behaviour as well as anti-poaching protection, given his large tusks. 

In early 2017 we noted with concern that Tim did not enter his sexually active period at the normal time, 

likely as a result of poor body condition. By raising this with colleagues at STE and Big Life, over the course 

of 2017 we worked closely with STE intern Ryan Wilkie, based at Big Life Foundation HQ to ensure that 

preventing Tim’s crop raiding was achieved without causing undue stress that might compromise his 

position as a prime and important reproductively active male. We have been very successful in this 

collaboration and note Tim’s return to prime health. At the time of writing we have observed Tim in the 

Park seeking females, although he has not entered full musth, most likely because he is conserving energy 

as a result of the drought. Over the course of the year we have provided life history data on Tim and his 

social companions, and we continue to support Ryan and Big Life in this work. Although Ryan will shortly 

begin his PhD work in other ecosystems, we continue to work with KWS and Big Life to harmonise elephant 

mortality data for KWS, to identify elephants that have been treated for injuries or illness and where 

possible provide follow up information on treatment outcomes to KWS vet teams. 

Training, sensitisation and filming 

Training 

ATE provides training in elephant behaviour, biology, growth, ageing and sexing to our collaborators within 

the ecosystem and for range country biologists and conservation managers from Africa and Asia. Training 

events for 2017 were: 

 9-13th June Redempta Njeri & Amos Chege, Space 

for Giants – field training with elephants and 

database build, enabling SfG to expand their field 

monitoring in the Laikipia landscape.  

 ATE welcomed Moses Saruni as a trainee 

Research Assistant in May 2017. Moses comes 

from the Enkongu Narok community bordering 

the Park and is learning to monitor the elephants 

under the guidance of the field team.  
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Visitors hosted by ATE in the field: 

 Ai WeiWei, international artist 30 January. 

Supporting authorised film-makers 

 WildAid (ivory demand reduction campaign) 21-22 May 

 Japanese film crew (ivory demand reduction) 30 July, 26-27 August, 6 September 

 German Public Radio (elephant culture, poaching, climate change and ivory bans) 13 November 

 

b) Consolation Scheme  

Our consolation scheme, which addresses the loss of cattle, sheep-goats, and donkeys as a result of 

interactions with elephants outside the protected area of Amboseli National Park paid out a total of 

720,000 KES in 2017. The number of events (48) has increased substantially. Although part of this increase 

could be due to greater dispersal away from the protected area of the National Park, i.e. more elephants 

distributed over a larger area of the ecosystem, 

it is likely that greatly increased livestock 

numbers coupled with a very harsh and 

prolonged dry season exacerbated the overlap 

between elephant and livestock needs for 

forage and water and caused a greater number 

of livestock deaths. This programme remains 

vital to sustaining some tolerance of elephants 

among Maasai pastoralists even when they 

experience livestock losses caused by 

elephants. The negative interactions between 

elephants and livestock were concentrated in 

the south, with fewer in the north and west 

(Figure 8).  

Figure 8: Map of consolation events in 2017 

c) Scholarships 

ATE fosters livelihood development among young women and men by funding 
primary, secondary and university students from the Group Ranches 
surrounding Amboseli National Park. During 2017 we sponsored four girls and 
one boy in primary school (see picture). Two of our primary school girls 
finished their Kenya Certificate of Primary Education and got into good schools 
for their Secondary education. We already had three girls and one boy in 
secondary schools who are continuing to do well in their studies. We are also 
funding seven university and technical institution students from the Maasai 
communities. These scholarships again build capacity across many different 
areas of learning and professional training for members of the Maasai 
communities who share their lives with the elephants. The ATE team are 
always so fulfilled to see the lives of these young women and men transform 
to influential people in the community.  

 

Cynthia Moss, Director 

Phyllis Lee, Director of Science    

 March 2017 


