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1. Introduction 
 

This report covers the  first phase of the Amboseli Lion Project, including the lion 
tagging in Amboseli NP, Kenya, 6 – 15 July 2007 by a team consisting of Tuqa Jirmo 
(TJ) of  Kenya Wildlife Service (KWS) ,  David Ndeereh (vet KWS) , Hans de Iongh 
(HI) of the Institute of Environmental Sciences of Leiden university CML, Paul 
Funston (PF) of Tshwane University of Technology (TUT) , Hans Bauer (consultant) 
and  follow up research by the Dutch students  Wolter Metselaar and Marleen van der 
Werf and a Kenyan student Patrick Sayialel  Also participating in the team were the 
KWS rangers  Jonathan Labot and Harrison. Ngure, three  students from Moi 
university (Ernest Nganga wambuga, Emmanuel Lemediak Suiyanka, Jackson Luka 
Mwangai)  and three students from Lanchester university, UK ( Johnny, Jenny and 
Amy).   

The project was implemented in close co-operation between the Kenya Wildlife 
Service (KWS), the Institute of Environmental Sciences in Leiden (CML), Tshwane 
University of Technology (TUT) in Pretoria and The Foundation Leo in Wageningen. 

Lion populations in Kenya are suspected to have decreased considerably over the last 
two decades, mainly due to habitat loss and conflicts with people and their livestock. 
Lions from Amboseli National Park regularly kill livestock outside the National Park.  
The number of lions killed in the Masaai group ranches surrounding Amboseli NP 
have gradually increased from 21 in 2001 to  44 in 2006 (personal communication, 
Seamus Maclennan).  In total, during  2001 and 2007 alone 120 lions were killed in 
the Amboseli ecosystem by Masaai ( personal communication, Seamus Mclennan) Up 
till now it is not known whether livestock is habitually killed by the same specific 
lions, or occasionally killed by several lions. In order to manage lion-livestock 
conflicts, KWS has initiated the Amboseli lion project. 

The project aims at 1) analyzing the movement patterns of lions in the Amboseli 
ecosystem 2) raising awareness among the local people about lion movements and 
how to prevent livestock raiding, and at  Thus, adequate measures can be taken to 
mitigate the loss of livestock due to lion predation.  

2. Background and history of the project  
 
Amboseli National Park covers 392 km2, and forms part of the much larger 3,000 km2 
Amboseli ecosystem. The park is surrounded by group ranches owned by local 
Maasai communities. During the wet season the wild herbivores are dispersed 
throughout much of the Amboseli ecosystem, but during the dry season the animals 
concentrate in the park because the park contains permanent springs originating from 
melt water from the nearby Mt Kilimanjaro. In the dry season Maasai can enter the 
park with their livestock to get access to water. Consequently, lions are confronted 
with livestock both inside and outside the park, mixed with their natural prey species. 
Lions indeed prey on livestock and are killed in retaliation by poisoning, snaring and 
spearing.  Conforntations between lions and Masaai livestock herders are  perceived 
as a common problem in Kenya  (Patterson et al, 2004).  Since 2001 120 lions have 
reportedly been killed in the entire Amboseli ecosystem and recently in 2007 twelve 
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fatalities have been confirmed by the Kenya Wildlife Service (KWS) around 
Amboseli linked to retaliatory attacks for the deaths of livestock. KWS, responsible 
for the management of the park, needs information on lion movements in relation to 
livestock raiding and has requested the assistance of CML in a lion monitoring 
project.  
 
 

 
Figure 1. Map of Amboseli NP and the surrounding Masaai group ranches 
Amboseli was set aside as the ‘Southern Reserve”for Maasai, but became under local 
control as a Game Reserve in 1948. Then it was established officially in 1974 which 
sparked protests and initiated Maasai anger. During this time, the Maasai were 
experiencing detrimental changes in their ecosystem and traditional lifestyle. In 1989, 
a new parastatal body was developed: the Kenya Wildlife Service (KWS). Amboseli 
National Park was declared a UNESCO Man and Biosphere Reserve in 1991. 
 
The exact lion population of Amboseli National Park was not known until this project 
started.  The Amboseli lion project resulted in a population estimate of 34 lions 
present in Amboseli NP  during 2007/beginning 2008.  Previously Amboseli NP has 
faced the complete eradication  beginning ninetees. The last pride, of ten lions, was 
poisoned in  1994 (Tuqa Jirmo, personal communication). Since then lions have re-
entered the park and it is assumed that they have migrated from Tsavo East National 
Park and Tsavo West National Park and from Chulu National Park (Seamus 
Maclennan, personal communications).   
 
Killing of lions on Mbirikani group ranch have continued (Hazzah,2006). The 
objectives of this study were to verify the existence of problem animals, to calculate 
lion home ranges, to gain population estimates for lions of ANP as well as social 
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structure and group size, lion prey interaction and to asses the human lion conflict in 
Amboseli NP.  
 
 
Methods 

A total number of five lions in Amboseli National Park  have been fitted with  GPS-
GSM collars (African Wildlife Tracking, Pretoria, South Africa) in order to monitor 
their movements during 2007 and 2008.  For the collaring operation we used calling 
stations, following the protocol  of Ogutu and Dublin ( 2002).  Use was made of 
experience with similar lion collarings in Cameroon ( Bauer and de Iongh, 2005, De 
Iongh et al., 2004). All collars have transmitted  long term GPS data sets and have 
performed well, which makes this project exceptionally successful so far. It is the 
intention to decollar all lions in June/July 2008. 

GPS locations have been sent  through mobile phone units  inside the collars by SMS 
message to a provider (Vodacom) and have been made available on a website for the 
researchers involved during July 2007 until April 2008. Data transmission is still 
ongoing for four  of the five collared lions at the time of  release of this progress 
report. The GPS data (representing geographic positions of the lions)  will determine 
their habitat use and possible livestock raiding behaviour over a period of almost 2 
years. More specifically, the geographical positioning data will help to generate 
answers to important conservation questions, such as to what extent lion ranging is 
affected by human and livestock distribution around the park. Continuous monitoring 
of lion movements during 2007 and 2008 is possible as soon as the collared lions are 
within reach of the GSM network.  When outside the network, GPS data are stored in 
a memory and sent to the provider as soon as the lion enters a GSM network. The 
geographic positions of the lions will be transmitted via internet on a real time bases 
to the researcher. 

A VHF-transmitter system attached to each collar has enabled direct observations of 
the lions in the field to investigate pride structure and additional social behaviour.  
The daily monitoring has been carried out by two Dutch MSc students in 
collaboration with Kenyan students and two KWS rangers until February 2008. Since 
February 2008 Seamus Maclennan of the Kilimanjaro lion project has kindly assisted 
with lion tracking. 
 
Preliminary interviews with Masaai  from the surrounding group ranches confirmed 
that most of the livestock raiding of lions takes place during herding outside the 
boma’s and not inside the boma’s.  Research of the Laikipia lion project has 
demonstrated that livestock herds garded by Murran warriers are less likely to lion 
attacks than livestock herds herded by  small boys . Apparently lions have learned to 
assess the retaliation risk of livestock attacks. Consequently an awareness campaign 
will be organised in close collaboration with KWS to inform the local communities 
not only about the risks of cattle raiding, but also about improved methods of herding 
and boma improvement, where necessary . 
 
The accumulated information during the implementation phase of the project will 
support improvements to management strategies for the Amboseli ecosystem with 
respect to its lions and other large carnivores, and significantly contribute to lion 
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conservation efforts in East Africa. The awareness campaign will contribute to 
mitigate the losses of lions and livestock .  
 
2. Results of the collaring operation 
 
During July 2007, two males and three lionesses from at least two different prides, 
inside Amboseli N.P. were collared with GPS-GSM collars, including a VHF 
transmitter. Details of the collaring are summarised in Table 1 below.  
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Results collaring operation:A chronological overview of the collaring operation is 
summarised below. 
 
7 July 
Flight to Nairobi, meeting with  Tuqa Jirmo, update on latest planning arrangements. 
 
8 July 
Meeting with team members. Arranging documents for Permit Application. Visit 
Sheldrick Elephant Orphanage in Nairobi National Park. 
 
9 July 
HB together with TJ visit various KWS staff for discussions and to arrange a KWS 
affiliation letter and subsequently arrange research permit from Ministry for Science 
and Research; at 16:30 departure for Amboseli (not yet arrived when HI and PF 
collared the first lion that night).  Amy Jane was tagged on 9/7 at 18.25 hours, 
waypoint and measurements in annexes. Amy  Jane did not move far from the Ol 
Tukai Swamp and showed overlapping home ranges with the male (Ambogga) we  
collared on. 
 
10 July 
Tagging of lioness ‘Tato’, waypoint and measurements in annexes. At 13:00 ‘Amy 
Jane’ observed at waypoint 5 (annex) in Ol Tukai Swamp, still with pride of 10 lions 
(incl. 5 cubs). At 18:00 start of callup at waypoint 6 (immediately abundant hyena 
response, by 19:30 three lions responded), by 20:00 stopped since lions were too far 
away and too skittish to be darted. together with Shangiki at Lake Kioko. 
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Tato  has one cub and she was collared on 10/7 in the Sinet delta and she was  
observed on 12/7 with an unkown female feeding on a wildebeest carcass at 
Longolong. She was again tracked down on16/7 feeding on a zebra kill,  
together with Shangiki at Lake Kioko. 
 
Near calling station of previous day, waypoint 7, at 6:45 two young females and one 
young male observed, went into inaccessible inundated swamp area. At 8:00 one male 
and one female observed; male ‘Kip’ tagged (waypoint and measurements in 
annexes). Kip was collared on 11/7 near lake Amboseli and was tracked back on13/7 
near Tortilis Lodge.  Kip showed very dynamic movements and a relatively large 
home range, which may classify him as a nomad. 
At 11:00 Amy Jane in pride of 10 observed at waypoint 10 (Annex 1) 
At 19:00 female darted ‘Shangiki’, collaring and measurements done within only 44 
minutes after darting (waypoint and measurements in annexes). 
 
12 July 
At 6:50 from the top of observation hill (waypoint 15, Annex 1) only signal of Amy 
Jane from direction of Ol Tukai swamp (95deg), no signal of other collars. At 7:30 
from waypoint 16 weak signal of Kip and Tato at 15 degrees. At 8:30 Tato found at 
waypoint 17, together with another female and a cub, on a carcass scavenged from 2 
hyenas that later recovered the last remains. No further attempt to find Kip. 
At 11:00 Amy Jane observed in Ol Tukai Swamp, first attempt to dart the male in the 
same pride unsuccessful due to dense habitat. 
At 17:00 back at same location, waypoint 19, callup with some bait (zebra carcass 
found earlier that day by HI). At 17:30 a male was darted and when down trampled by 
a buffalo that had to be driven off. By 18:20 finished collaring ‘Amboga’(waypoint 
and measurements in annexes). By 22:00 he was still heavily ataxic, two cars left but 
the KWS vehicle with rangers remained on site until midnight. 
 
13 July 
At 7:00 signal of lion 1 & 5 from Swamp area. By 8:00 visual contact at waypoint 20, 
all 10 lions observed. Amboga was observed up and running along with pride, but still 
sat down whenever possible (even when pride members were standing) and seemed to 
be dragging is hind legs slightly. Possibly effect of drugs or of buffalo contact. Start 
of training of students plus 2 rangers: Mr. Labot and Mr. Ngure. Experiments of close 
range and long range assessment of signal quality, taking bearings and equipment 
operation. Test of transmitter range: Amy Jane received from driving car at max 3.4 
km., from top of parked vehicle at max 3.8 km. 
From 10.00 to 12:00 lectures at Park HQ. 
All afternoon continued training. At 15:30 weak signal of Kip from Airstrip, no time 
for further follow-up. By 18:40 Kip observed alone at waypoint 22, near Tortilis 
camp. 
 
14 July 
7:00 Last check on Ambogga, entire pride observed near a wildebeest calf carcass 
scavenged from 3 hyenas (5 more hyenas around, but without bloodstains) at 
waypoint 24. Ambogga now showed no signs adverse impact of the collaring 
operation. 
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10:30 Departure for Chyulu Hills to visit Laurence Frank. 15:00 Discussions with 
Laurence Frank, Luke Hunter, Leela Hazzah and Stephanie Dolrenry, agreement to 
exchange VHF frequencies and collaborate as much as possible. 
 
 
Table 2. VHF frequencies 
 
Lion VHF frequency GPS collar code 
Amy Jane 149.82001 AS 69 
Tato 149.8607 AS 70 
Kip 149.7078 AS 71 
Shangiki 149.7289 AS 72 
Amboga 149.9512 AS 73 
 
First research results 
Field research done by Metselaar and van der Werff ( 2008)  during October 2007 
until March 2008 revealed the following preliminary results.In total there were 
sighted 34 different lions inside the ANP borders (Table 3). There are two prides 
which consist of both male and female and than there were two prides consisting of 
only females. Besides our collared nomadic male another additional 5 were sighted. 
Pride I consisted of L2 and L4 and one more female and two males. The males are 
approximately 6 years old and their mains are well developed. This pride has its 
territory in the western side of ANP. Despite that their home range is quit small there 
is no real movement even when the rains have started in December and January. 
Despite that L2, L4, the two males and the female have been seen together. There 
have been observations of L4 feeding on a wildebeest together with the un-collared 
female, while L2 was found with male 1 feeding on a Thompson gazelle, there was no 
sight of male 2. However the whole group was encountered together as well, feeding 
on a wildebeest while there was a second kill, a zebra, as well. Despite that in October 
it seemed that all females where pregnant there were no cubs seen. Observations in 
January 2008 of the females showed that they were skinny and without cubs. Pride II 
was a coalition between two males; L5 and his brother. There were two more females, 
L2 and 5 cubs. Three of the cubs were below 2 years old and two cubs were 3 years 
old. This pride was always encountered together, feeding on several occasions, always 
in the centre of the park. It was not until the late wet season that the male and females 
seemed to go apart. Pride III consisted of four females and five cubs. One of the 
lionesses was wearing a collar from the Kilimanjaro lion conservation project. By 
obtaining the frequency we were able to regularly track her down at the same spot in 
the East side of the park. Despite that there have been seen nomadic males in the same 
area they did not seem to belong to this pride. In the end of the wet season this pride 
was no longer found inside the border of ANP. Pride IV consisted of four females 
they were seen all four together but occasionally also separated in pairs of two. In the 
end of December this pride was no longer seen, however in the end of January they 
were seen feeding on a zebra. Their home range seemed to overlap with that of pride 
III and the nomadic males, in the east side of the park. L3 was a nomadic male, he 
was seen with females but later on he was observed alone again. Most of the time he 
was sighted at the same spot in the east side of the park. He shared his home range 
with all other lions in the east side of ANP, however during his time outside the park 
the travelled through the home ranges of pride I and pride II as well. A total of five 
nomadic males have been sighted. There was one old male, he has been seen around 
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pride IV but than later on he was encountered alone again, always in the east side of 
the park. In the end of the raining season he has not been seen anymore. Another two 
nomadic males were seen several times in the east side of the park. They were never 
seen around females and in the end of the raining season they were not seen anymore. 
At last there were two more males which were seen twice, also in the east side of the 
park. It was only two times they were seen. 
 
Table 3  lions and pride structures of Amboseli NP  
   Total         Pride I      Pride II        Pride II       Pride IV
 Nomadic males 
Males   10         2          1+L5      
5+L3 
Females  14         1+L2+L4       2+L1  4          4    
Cubs   10                 5       5 
Encounter  West         Center      East               East          East 
 
 3. Summary and Meetings  

The Amboseli lion project is developing according to plan. The project aims to 1) 
analyse the movement patterns of lions in the Amboseli ecosystem. 2) raise awareness 
among the local people about lion movements and how to prevent livestock raiding, 
and at The first objective has been successfully met and the results of using the GPS 
GPS-GSM collars of African Wildlife Tracking  have been beyond expectation and 
unprecedented, with a success rate of 100%.  The movements of all five collared  
lions have been followed since July 2007. Consequently, adequate measures can be 
taken to mitigate the loss of livestock due to lion predation. in order to monitor their 
movements during 2007 and 2008.  

During the initial phase GPS locations have been sent through mobile phone units 
inside the collars by SMS message to a provider and will be made available on a 
website for the researchers involved.  The GPS data (representing geographic 
positions of the lions)  will determine their habitat use, movements and possible 
livestock raiding behaviour. 

So far the data compiled prove that in  July  2007 ( and this pattern continued during 
August-October 2007) , the lions stayed inside  Amboseli most of the time, but made 
small excursions outside the park (see Annex  2). During November and December 
the excursions outside Amboseli NP became of longer duration an covered longer 
distances, especially for lions Kip, Ambogga and lioness Amy Jane. Lionesses Tato 
and Shangigi stayed longer periods inside the park (Annex 3).  
 
The project team visited Amboslei NP during July 2007  for the collaring and  
projectleader Dr Hans de Iongh revisited the project in November 2007. 
Shortly after collaring operation the team had a meeting with Dr Charles Mushyoki  
(Head research of KWS) and Mr. Tuqa Jirmo (dep Warden of Amboseli NP). They 
discussed the progress of the Amboseli Lion project and possible scientific outputs of 
this project, defined as; 1) a final scientific report 2) several scientific articles. It was 
expected that in November/December 2007 the lions would follow the wildebeest and 
zebra migrations outside the park and this hypothesis was supported by the GPS data 
received. The lions were closely monitored  by  Wolter Metselaar and Marllen van der 
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Werf  and rangers  in Amboseli NP during October 2007 until February 2008. KWS is 
now developing a National Lion Conservation strategy. For this purpose a scientific 
planning workshop has been organized in February 2008, in which Marleen van der 
Werf participated on behalf of the Amboseli Lion project team. 
 
During our stay we met the Manager of several Tourist lodges, amongst others James 
Nzavwala of Serena Lodge and Bart Lever of Tortillis lodge and we informed them 
about the background of the project. In addition we distributed posters among the 
lodges to inform them about the background of the project and request their 
collaboration in providing observations on collared lions in the Park. We also met 
with Susan Alberts of the Amboseli Baboon Research project and payed a visit to the 
Amboseli Elephant project and the Kilimajaro Lion project, where we met Dr. 
Laurence Frank (projectleader) and Dr. Luke Hunter (WCS) in Chyulu Hill NP. 
Where we participated in a ceremony of Masaai Lion Guardians, who received a 
diploma from WCS fro their graduation as a Lion Guardian. This project has been 
quite successful in brining down the number of lion killings in that particular group 
range and it needs a follow up in other Masaai group ranches. We agreed to 
collaborate on this aspect in the Masaai group ranches adjacent to Amboseli NP. 
 
4. Suggestions for further research and action 
It is suggested to decollar or to recollar the Amboseli lions again in July 2008, 
depending on funding opportunities. A proposal for phase 2 has been submitted to 
several potential sponsors. ( Prins Bernhard Natuurfonds and WWF Netherlands)   
 
During the following phase of the project, which starts  1 July 2008 and end 1 July 
2009 it is suggested to invest in conflict management activities in addition to the lion 
monitoring work, which will continue.  Conflict management will focus on the 
Olgolului group ranch.It is the intention to recruit lion guardians in the Olgolului 
group ranch in close collaboration with the “Kilimandjaro Lion project”.  In addition 
to an awareness campaign, the spatial analyses of lion movements based on 
anticipated GPS data, and lion field data collection ( with possible support from the 
Prins Bernhard Natuurfonds) could focus on the following issues: 

· Lion social organisation (group size, pride composition) 
· Interactions with hyenas (esp. mutual scavenging) 
· Prey abundance and distribution (park and surrounds) 
· Livestock abundance and distribution (surrounds) 
· Prey preference (i.a. carcass counts) 
· Circadian movement patters of lion and prey (incl. hypothesis of prey moving 

to vicinity of masaai bomas for protection at night) 
 
All parameters linked to livestock depredation (incl. forensics and assessment of 
livestock keeping practices after incidents), will be gathered and registered. 
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Annex 1: List of GPS waypoints during  the lion collaring operation in July 2008 
 
 

2 28-6-2007 22:22 N52 09.222 E4 27.664
4 10-7-2007 8:00 S2 40.010 E37 09.899
5 10-7-2007 11:55 S2 40.971 E37 16.022
6 10-7-2007 17:34 S2 42.204 E37 17.931
7 11-7-2007 5:47 S2 42.259 E37 18.807
8 11-7-2007 7:20 S2 37.613 E37 13.747
9 11-7-2007 8:07 S2 37.669 E37 13.599

10 11-7-2007 10:11 S2 40.725 E37 15.763
11 11-7-2007 14:19 S2 42.342 E37 15.919
12 11-7-2007 17:28 S2 32.824 E37 06.478
13 11-7-2007 17:56 S2 37.501 E37 13.746
14 11-7-2007 18:54 S2 37.499 E37 13.718
15 12-7-2007 5:53 S2 40.339 E37 14.297
16 12-7-2007 7:03 S2 41.006 E37 09.048
17 12-7-2007 7:48 S2 38.367 E37 09.251
18 12-7-2007 12:19 S2 42.337 E37 15.912
19 12-7-2007 16:17 S2 40.510 E37 15.825
20 13-7-2007 7:08 S2 40.359 E37 15.871
21 13-7-2007 8:27 S2 43.165 E37 22.705
22 13-7-2007 17:42 S2 40.198 E37 09.748
23 13-7-2007 17:50 S2 40.092 E37 09.672
24 14-7-2007 6:20 S2 41.052 E37 16.742

Air 11-7-2007 6:58 S2 38.807 E37 14.782
AMAL 24-OCT-02 13:33 S2 39.924 E37 16.749
AMAUSL 25-OCT-02 11:52 S2 36.266 E37 12.554
AMELS 25-OCT-02 10:42 S2 36.012 E37 12.495
AMOTL 24-OCT-02 13:34 S2 40.077 E37 16.917
AMXL 25-OCT-02 12:04 S2 37.930 E37 14.181
HQ 13-7-2007 8:30 S2 44.044 E37 22.094
Kip 11-7-2007 7:20 S2 37.613 E37 13.747
Laurence 19-7-2007 12:35 N0 15.146 E36 54.623
Seamus 15-7-2007 9:18 S2 29.975 E37 45.393
Serena 24-OCT-02 13:45 S2 42.364 E37 16.004
Shangiki 11-7-2007 17:56 S2 37.501 E37 13.746
Tato 10-7-2007 8:00 S2 40.010 E37 09.899
Tortilis 13-7-2007 16:32 S2 40.987 E37 10.953  
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Annex 2: Dry season home ranges ( Harmonic mean 95%,50% and 5%) and 
movements of Kip, Ambogga and Amy Jane until 31 July 2007) 
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 Annex 3: Dry    and wet season home ranges (Minimum Convex Polygon) and 
movements of Kip, Ambogga, Shangigi, Tato and Amy Jane    until February 2008 
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Annex 4.  Photopgraphs 
 
 
 
 
 

 
 
Collared lioness AS 69 (Amy Jane) 
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Goats during their exit from a Masaai boma in Olgolului South. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 16

 
 
Poster distributed among tourist lodges in Amboseli NP 


