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1. Samenvatting project

The Amboseli lion project’s objective is to protdéiae lion population of Amboseli NP against
retaliatory killings by Masaai. The specific objget of the project are 1) to analyze the
movement patterns of lions in theAmboseli ecosys®maise awareness among the local
people about lion movements and how to prevenstoak raiding.

To reach these objectives a total of of five liom&mboseli National Park have been fitted
with GPS-GSM collars (African Wildlife Tracking, &oria, South Africa) in order to
monitor their movements. Collars have been fittedd07, 2008, 2009 and 2010.

In July 2011, with assistance of WWF INNO one fiew has been recollared. On 24 August
a second lioness was collared (See Annex 1, Cafj&ieport). In total now six lions have
been fitted with GSM/GPS collars, which are stilhétional at the time of the collaring. All
collars have transmitted long term GPS data setesluly 2007 and have performed very
well, which makes this project exceptionally sustelsso far.

Our project provided the movement data of the Ambdi®ns to the recently established
“Amboseli Predator Consolation scheme”, which paydosses of livestock by large
predators. Also a with awareness campaign hasgiaded since 2007.In addition our project
sponsored two Masaai Lion guardians, who have betwve in the Olgolului group ranch.

2. Effecten voor natuurbescherming en lokale bevolking

During the present project collaboration has bee)jdstablished with the “Amboseli
Predator Consolation Scheme”, supported by KWSnbgiwith Lions project and a number
of Tourist Lodges near Amboseli NP.

All GPS data of the collared lions were submittedhe coordinator of the “Consolation
scheme”, who used these data to inform Masaai cantiesi about the movements of the
lions. The consolation scheme, in combination wheéhawareness campaign, have
contributed to mitigate the losses of lions anddiock . When during the period 2001-2006
some 124 lions were killed around Amboseli NP, d&fhlions were reportedly killed by
Masaai during the 2007-2011 (Table 1). This shdwssuccess of the collaborative project.



Table 2. Lions killed in the Amboseli ecosystem 2001-2010

Year Number
2001 20
2002 31
2003 12
2004 19
2005 17
2006 25
2007 9
2008 5
2009 ?
2010 15

(Source: KWS, Jirmo, pers. comm. 2010)

A Kenyan PhD student (Tuga Jirmo) is doing longnteesearch on lion/livestock conflicts.
One Dutch and one Belgian student worked on liaogry. One of their main findings being
a disturbed social structure of the lion prideppmasedly related to the former drought and
killing by Masaai. Five Kenyan students did intews in six Masaai communities in
Olgolului South during 2011. Interviews with Mas&am these surrounding group ranches
confirmed that the consolation scheme was wellivedeby the Masaai. It also confirmed that
the attitude towards the Park differed among tifferdint boma communities.

In addition, field research has indicated a possthiange of behavior of wildebeest and zebra
herds in the park. These herds show avoidancee ls@vpark at dusk and return at dawn. At
night zebra’s and wildebeest stay close to Masaagabs supposedly to find protection and
shelter from predators.

Previous research by the project also demonstthtedivestock herds guarded by Moran
warriers are less likely to lion attacks than lteek herds herded by small boys. Apparently
lions have learned to assess the retaliation fisikestock attacks. The awareness campaign
has been consolidated in close collaboration vinghGonsolation scheme and KWS to inform
the local communities not only about the risks aitle raiding, but also about improved
methods of herding and boma improvement, wheressacg . The Born Free foundation, on
the request of the Leo foundation and KWS hasaiteitl a boma improvement programme in
Olgolului group range and has so far improved 2@&@, with the intention to improve a
total of 36 boma’s in 2011.

The accumulated information during the implementaphase of the project will support
further improvements to management strategiehf®Amboseli ecosystem with respect to
its lions and other large carnivores, and signifitacontribute to lion conservation efforts in
East Africa.

3. Project successen
The Amboseli lion project is developing accordingptan. The ultimate objective of the

project is to protect the lion population of Amblo®¢P against retaliatory killings by Masaai.
The decrease in lion kills shows the success otdfiaborative project.



As mentioned, the specific objectives of the prbgee 1) to analyze the movement patterns
of lions in the Amboseli ecosystem. 2) raise awassramong the local people about lion
movements and how to prevent livestock raiding.

The first objective has been successfully met aedé¢sults of using the GPS GPS-GSM
collars of African Wildlife Tracking have been be&ygbexpectation and unprecedented, with a
success rate of 90%. The movements of all collkoad have been followed since July 2007
until 2011. Consequently, adequate measures ctakbr to mitigate the loss of livestock
due to lion predation. The second objective hanlpartly achieved, but the awareness
campaign will continue during 2011 and 2012.

So far the data compiled prove that consistenigept in the drought year of 2009, the lions
remain during the dry season inside Amboseli NBtrobthe time, but make small
excursions outside the park. During the wet se@Sebruary-March and November-
December) the excursions outside Amboseli NP beaaffonger duration and covered
longer distances during 2007 and 2008. Beginnd@P2he small rain period did not
materialize and the lions stayed inside the partoat the whole period from January until
June 2009, feeding on dead and dying zebra an@&balest.

During 2010 and 2011 the lions stayed longer peragside the park and even moved into
Tanzania, where one of the research lions wagdkitieetaliation for livestock raiding.

4. Problemen

The only serious problems encountered were thelattba livestock guarding Masaai boy by
a lioness with cubs inside Amboseli NP and thenglbf a 4 year old Masaai girl in the
Olgolului group ranch by a hyeana in 2009. Algerthe drought livestock raiding by lions
increased significantly and there were indicatithad lionesses with cubs preferred to predate
on goat and sheep, which they could carry to thds. Several times a group of masaai
moran could be hardly prevented from killing livesk raiding lions. One of the collars to be
used in the present collaring showed temporaryraidnd therefore the colaring of one lion
was delayed until 24 August 2011.

5. Resultaten van communicatie

For the Amboseli lion project contacts have beealdished with Naturalis by the Institute

of Environmental sciences of Leiden university, tciite to a special stand on lion research
and conservation as part of a large expositiorhen$erengeti Ecosystem’, which has been
initiated in Naturalis as from October 2008 untide2010. In addition the Amboseli Lion
project was highlighted in the television programiaorderlicht on 16 July (VPRO) and an
article was published in Panda News in June 2011.



6. Toekomst van het project

The Leo foundation has now transferred the respditgiof the project entirely to KWS, but

is providing technical assistance. Observing thedrie monitor the lions, KWS has suggested
to decollar or to recollar two Amboseli lions aganjuly 2012, depending on funding
opportunities.

During the following phase of the project, whichrss 1 July 2012 and ends 1 July 2015 it is
suggested to support the mitigation and conflichagggment activities by the “Consolation
scheme”, continue the awaraness activities antidhenonitoring work by KWS with
technical support of Leo foundation and CML Leiden.

Conflict management will focus on the Olgolului gporanch. In addition to the conflict
mitigation work and the awareness campaign, thead@analyses of lion movements based
on anticipated GPS data, and lion field data cttbecwill focus on the following issues:

* Lion social organisation (group size, pride cosipon)

* Interactions with hyenas (esp. mutual scavenging)

» Prey abundance and distribution (park and sudsun

* Livestock abundance and distribution (surrounds)

* Prey preference (i.a. carcass counts)

* Circadian movement patters of lion and prey (ihgpothesis of prey moving to

vicinity of masaai bomas for protection at night)

All parameters linked to livestock depredation [ifcarensics and assessment of livestock
keeping practices after incidents), will be gatdesiad registered.



7. Financieel eind rapport

totale kosten project

Euro 5.479,30

geld ontvangen van het WWF-INNO fonds Euro 5.000,00

kosten voor Stichting Leo Euro 479,30

Financieel verslag voor WWF-INNO

kosten in Euro's
1 voorbereidingskosten
la Vliegticket Amsterdam- Nairobi 1.240,00
1b visum Kenia 17,80
2 transport
2a autohuur 1.698,50
2b benzine 289,00
2c lokaal transport 101,00
3 zenderingskosten
3a drugs 190,00
3b allowance dierenarts 231,00
3c kosten gidsen,guards en chauffeur 378,00
4 overnachting en verblijffkosten
4a gastenverblijf KW S 645,00
4b hotel Nairobi 191,00
4c eten 329,00
5 andere
ba overhead en onvoorziene kosten 169,00
totale kosten 5.479,30
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1. Introduction

This report covers the start of the second pbatige Amboseli Lion Project, including the
lion re-collaring in Amboseli NP, Kenya from 14-2Iuly 2011 by a team consisting of Tuga
Jirmo (TJ) of Kenya Wildlife Service (KWS), Jarah Phogon (vet KWS) , steven
Damboki (researcher Amboseli NP, KWS), Hans de hofit)) of the Institute of
Environmental Sciences of Leiden university CML dinel Leo Foundation, Margje Voeten
of the Leo foundation and Gerard Persoon (Leldeiversity). Also participating in the
team were Amboseli KWS researcher Steven and Y& iKangers and drivers.

This lion collaring was carried out as part of &raboseli lion project, which is implemented
in a collaboration between Kenya Wildlife Serv{g&Vs), Institute of Environmental
Sciences of Leiden university (CML), Leo Foundataomd Tshwane University of
Technology (TUT). Main sponsors of this project W&/F Netherlands through the WWF-
INNO programme and the Prins Bernhard Natuur FGR&NF).

Lion populations in Kenya are suspected to haveedsed considerably over the last two
decades, mainly due to habitat loss and conflidtis people and their livestock. Lions from
Amboseli National Park regularly kill livestock side the National Park. When during the
period 2001-2006 some 124 lions were killed aroAmboseli NP, only 29 lions were
reportedly killed by Masaai during the 2007-201hisTshows the success of the collaborative
project. Research revealed so far that few livdstotabitually killed by the same specific
lions, more often livestock is occasionally killeg several lions. In order to manage lion-
livestock conflicts, KWS has initiated the Ambodain project.

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

2. Background and history of the project

A total number of five lions in Amboseli Nationahik have been fitted with GPS-GSM
HAWK collars of African Wildlife Tracking SA durigp July 2007 in order to monitor their
movements July 2007, 2008, 2009, 2010 and 20he fifst objective has been successfully
met and the results of using the GPS GPS-GSM ecatibAfrican Wildlife Tracking have
been beyond expectation and unprecedented, withaess rate of 90 %. The movements of
five collared lions have been followed since RMY7, although some of the research lions
were lost due to retaliatory killing or territorigghts. The research contributed to adequate
measures to be taken to mitigate the loss of bakstiue to lion predation.

Amboseli National Park covers 392 kmand forms part of the much larger 3,000°km
Amboseli ecosystem. The park is surrounded by granphes owned by local Maasai
communities. During the wet season the wild hent@sare dispersed throughout much of the
Amboseli ecosystem, but during the dry seasonniimals concentrate in the park because
the park contains permanent springs originatinghfroelt water from the nearby Mt
Kilimanjaro.



In the dry season Maasai are allowed to enter dnle \pith their livestock at mid day to get
access to water. Consequently, lions are confronttidlivestock both inside and outside the
park, mixed with their natural prey species. Liomdeed prey on livestock and are killed in
retaliation by poisoning, snaring and spearing.éRéyg several fatalities in two months have
been confirmed by the Kenya Wildlife Service (KWspund Amboseli linked to retaliatory
attacks for the deaths of livestock. KWS, respdaditr the management of the park, needs
information on lion movements in relation to livesi raiding and has requested the
assistance of CML in a lion monitoring project.
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Figure 1. map of Amboseli NP and the surrounding Maaai group ranches

3.Methods

A total number of five lions in Amboseli Nationahik have been fitted with GPS-GSM
HAWK collars of African Wildlife Tracking SA durign July 2007 in order to monitor their
movements July 2007 and 2008 ( see annex 3-5).piégsent mission aimed at collaring two
new research lions, one female and one male.

GPS locations have been sent through mobile phoitg inside the collars by SMS message
to a provider made the GPS locations availabla embsite for the researchers involved. .
The GPS data (representing geographic positiotisedfons) have determined their habitat
use and possible livestock raiding behaviour oveerégod of almost 4 years (from July 2007
until July 2011).



The monitoring of the movements of these lions bdlfollowed during at least another year
(July 2011 until July 2012). More specificallijetgeographical positioning data are
expected to help to generate answers to importargervation questions, such as to what
extent lion ranging is affected by human and ligektdistribution around the Park.
Continuous monitoring of lion movements during 2802011 is possible since all lions have
logged on the GSM network. The geographic positafribe lions have been transmitted via
internet on a real time bases to KWS and the relsess in the field and this will continue
during the new extension period until July 2012..

A VHF-transmitter system attached to each collabégs direct observations of the lions in
the field to investigate pride structure and add#il social behaviour. The daily monitoring
was carried out during phase 1 ( 2007-2011) Kgryan PhD researcher (Tuga Jirmo) two
Dutch MSc students per annum in collaboration Kigmyan students and two KWS rangers.
A similar arrangement will be made for phase P122016).

Preliminary interviews with Masaai from the sumding group ranches confirmed that part
of the livestock raiding of lions takes place dgrhrerding outside the boma’s and part inside
and near the boma’s. Research of the Laikipiapiaject has demonstrated that livestock
herds garded by Moran warriers are less likelyao attacks than livestock herded by
children. Apparantly lions have learned to asskessdtaliation risk of livestock attacks.
Consequently an awareness campaign will be orgdimselose collaboration with KWS to
inform the local communities not only about th&sisf cattle raiding, but also about
improved methods of herding.

The accumulated information during the implementaphase of the project has supported
improvements to management strategies for the Aetbesosystem with respect to its lions,
and significantly contribute to lion conservatidiogs in East Africa. The awareness
campaign has contributed to mitigate the lossdi®ns.



4. Results of the collaring operation

During 14-21 July 2011 one lioness (Nane, L10) eakred inside Amboseli N.P. and the
collaring of one male was temporarily postponedrid July 2011, due to collar failure (GPS-
GSM collars, including a VHF transmitter). Detaolsall collarings during 2007-2011 are
summarised in Table 1 below.

Table 2. Overview of lions collared in Amboseli NBring 2007-2011

Lion Id Lion Name Yk()ei?trhof Sex Collar Id Fr(?\/(l]ﬁgpcy Date collaring tEr;gsmission
L1 AmyJane 2001 F  AS69 149,820 7/9/2007 7/12/2008
Amy Jane AST71 149,7067  7/12/2008 7/2/2010
Amy Jane AG451 149,050  7/2/2010 7/2/2010
L2 Tato 1998 F  AS70 149,860 7/10/2007 8/19/2009
Tato AS129 1498607  8/19/2009 ‘May 2011
L3 Kip 2004 M As71 149,7067  7/11/2007 7/11/2008
Kip AS129 1498607  7/11/2008 8/17/2009
Kip AG174 149390  8/17/2009 7/3/2010
Kip AG452 149,130  7/3/2010 8/24/2010
March
L4 Shangiki 2003 F AST72 149,7289 7/11/2007 2011/August
2011
L5 Ambogga 2004 M AS73 149,9509 7/12/2007 7/13/2008
Ambogga AS128 149,070 7/13/2008 7/5/2010
Ambogga AG369 150,580 7/5/2010
L6 Willy 2004 F AG175 149,620 8/17/2009
L7 Belta 2006 F AG370 150,710 7/6/2010
L8 Amy 2005 F AG451 149,050 7/6/2010

L9 Shaka 2004 M AG452 149,130 10/12/2010

marked in yellow, the collars which are still opéyaal, marked in green lions which have died dueetaliatory killing or
fights with other lions, year of birth is estimdtieased on morphometrics, dates are in South-gfriormat mm/dd/yyyy.
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Itinerary
14 July

Flight to Nairobi, meeting with Tuga Jirmo, updatelatest planning arrangements.
check in in Hotel Ole Sereni

15 July

By car to Amboseli NP, arrival at KWS HQ aroundp.m.
Around 18.00 p.m. meeting with senior warden RidHahepkwony

16 July

Around 6.30 a.m. departure from guesthouse to \&idstof Amboseli NP. Testing receiver

for lioness Willy, but no radio signal received.®&iy radio signal received from top of

Kitirua gate. HI and MV go back to Serena to fiatest GPS location of Willy. Last GPS

location is on 13/7 at longitude 37.204288 la®@#165439. Ambogga’s last location is at
long 37.181213 lat. 2.65671. Back to camp and lataduesthouse.

Around 16.00 p.m. departure for Kitirua gate. Ardury.00 p.m. calling station (30 miniutes
buffalo calf) near experimental exclosure at |08@.22862 lat. 2.62846. response by 3
hyena’s and pride males Ambogga and Mandinga.

17 July

Departure at 6.15 hours to airport. Arrival dedbng. 37.22862 and lat. 2.62846 around
7.20 a.m. Around 30 minutes calling station (buffehlf). Response by 21 hyena’s.

After 5 minutes drive we found group of Nempakaihigh grass. Decided to collar a large
female. At long 37.22060 lat. 2.62666. Collaringeessful, but disturbance by elphants: we
were able to chase away the elephants. Around&@m5collaring operation completed. Back
to guesthouse for lunch.

Around 16.00 p.m. departure from gueshouse to lyegswamp. Around 17.30 p.m. calling

station for 30 minutes. Response by 1 hyena amoh3 [ two young males and one female).
Decided not to collar the males, since they weoeytmung.

18 July

Departure around 6.00 a.m. to long 37.28431 an@1&855 for calling station around 1 hour
( buffalo calf and hyena sound). A totale of 131g/e responded, no lions. Continued survey
to Meshanani gate were we saw 8 hyena’s on a ptegy@ 37.20617 and lat. 2.55474. From
Meshanani gate continued survey through Ambosledi ta Kitirua gate. Testing radio isgnals
from top of Kitirua hill. Response by willy and weere able to track Willy and Shangiki
down near the experimental exclosure. Shankiki seletm have given birth. She had swollen
teats and she was skinny. Also she had wounteiimner right fore leg and near the left
eye. Willy seemed in good shape. Around 12.00 mnaiglthck to guesthouse for lunch.
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Around 16.00 p.m. departure for Village Olerai, whe lioness had been spotted raiding
livestock. Calling station at long. 37.39213 antl ;78469 for one hour (buffalo calf and
hyena sounds). Response by 2 hyena’s but no Demarture at 18.00 p.m. and new calling
station inside the park at long. 37.36258 and2at1531. Response by 4 hyena but no lions.

19 July

Departure from KWS HQ to livetsock market of Kimamdlage, around 15 km from
Amboseli NP.At the market interviews with livestookwners about prices of livestock and
impact of consolation scheme and large carnivoneshe group ranches. Concerned.

In the afternoon we payed a visit to the Culturahta of Engongu Narok, where we met
with the village Head man Bensson Kelembe and Iméeraviews with several villagers.
Villagers confirmed that zebra and wildebeest stayight close to the boma and also this
way attract more predators to the boma than theyeass.

20 and 21 July
Field observations of collared lions in Amboseli.NP
24 August

Due to an emergency call the KWS veterinary doBtoPhogon had to leave Amboseli on
22 July, but came back 24 August. The initial pheas to recollar Willy because of possible
interfence of the drug with the lactation of Sh&n{she had given birth a month previous to
the collaring). But Shangiki was mistaken for Wilg she ended up recollared anyway. The
mistake was noticed after the collaring and cordidnaduring obervation the next day when
the new and Willy's signal got picked up by VHF.eféa were no rangers present during the
collaring but one of the researchers of KWS keptctvabon top of the vet car. In addition,
there were 6 more people present; the vet and ssstants, Tuga Jirmo and two research
students. The collaring lasted for 1,5 hours dumvigch a small tumor was spotted and
treated on the left eye of the lioness. After thedmte was admitted the lioness took about 40
minutes to wake up.

3. Suggestions for further research

We have instructed the students to make weeklyreagens on the collared lions and to fill
in the observation sheets attached in Annex 1.

We agreed to start an experiment with SMS warniggads for one lioness and African
Wildlife Tracking will be approached for this. Irddition it is suggested to continue the
collaboration with the Kilimanjaro Lion project, e&xchange information with this project and
to continue the implemention of the awarenesspeagm, with support from WWF
Netherlands, the spatial analyses of lion movemieasged on anticipated GPS data, and lion
field data collection could focus on the followirsgues:

Lion social organisation (group size, pride compos)

Interactions with hyenas (esp. mutual scavenging)

Prey abundance and distribution (park and surrgunds

Livestock abundance and distribution (surrounds)
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Prey preference (i.a. carcass counts)

Circadian movement patters of lion and prey (ifolpothesis of prey moving to
vicinity of masaai bomas for protection at night)

All parameters linked to livestock depredation (inforensics and assessment of
livestock keeping practices after incidents)

4. Meetings with other projects

During our stay we met the Manager of several Blodges, amongs others staff of Tortillis
lodge and we informed them about the progresbeoproject. We checked the posters we
had distributed among among the lodges to infororists about the background of the
project and to request their collaboration in padowy observations on collared lions in the
Park.
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Annex 1.1. Observations form for monitoring of Anglet lions
AMBOSELI LION PROJECT

DATA SHEET LION OBSERVATIONS

Name data recorder: Date:

Time first observation
Location: GPS: Latitude Longitude

Description of locality:

Habitat:

General remarks:

Name of collared lion:

Composition group:

Cubs: total number: ; number of males: number of females:
Other lions:  total number: ; number of males: number of females:
Health status of collared lion:

1= very poor; ribs visible, 2 = poor, 3= average, 4 = good, 5 = very good; fat

Behaviour of collared lion during observation time:

1=resting/sleeping 2= playing 3= walking 4=courtship/mating 5= territorial behaviour (

roaring or scent marking) 6= aggression/fighting 7= feeding
When feeding on kill:

Species of kill: Sex

Age of kill:  1=juvenile 2= subadult 3= adult

Total number of lions feeding:

Total number of cubs feeding:

Total number of hyenas present:

Total number of jackals present:

Total number of vultures present:

Who made the kill?: 1=lions 2= hyena 3= other

14



Annex 1.2. Observation form for lion livestock chctk

Amboseli Lion Project

Observation Sheet

Please fill in your observations.

Tel:

Asante sana ,

Amboseli Lion Project.

Date Who? What? Number?  Where? When?  Watcher?
Lion e | Cows = Boma e Day = Warrior =
Cheetah e | Goats = Field = Night e Child .
Hyena e | Donkey e None e
Elephant e | Sheep = Lost .
Lion e | Cows = Boma Day = Warrior =
Cheetah e | Goats = Field = Night e Child .
Hyena e | Donkey e None e
Elephant e | Sheep = Lost .
Lion e | Cows = Boma Day = Warrior =
Cheetah e | Goats = Field Night e Child .
Hyena e | Donkey e None
Elephant e | Sheep = Lost .
Lion e | Cows = Boma e Day = Warrior =
Cheetah e | Goats e Field Night e Child .
Hyena e | Donkey e None e
Elephant e | Sheep = Lost .
Lion e | Cows = Boma e Day = Warrior e
Cheetah e | Goats e Field Night e Child .
Hyena e | Donkey e None e
Elephant e | Sheep = Lost .
Lion e | Cows = Boma e Day = Warrior e
Cheetah e | Goats e Field Night e Child .
Hyena e | Donkey e None e
Elephant e | Sheep = Lost .
Lion e | Cows = Boma Day = Warrior =
Cheetah e | Goats = Field Night e Child .
Hyena e | Donkey e None
Elephant e | Sheep = Lost .
Lion e | Cows = Boma Day = Warrior =
Cheetah e | Goats = Field = Night e Child .
Hyena e | Donkey e None e
Elephant e | Sheep = Lost .
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Annex 2.1. Movement Map Amboseli Lions March 2011
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Annex 2.3. Maps of movements of Amboseli lions 2ap2010

Annex 2.4. Maps of movements of Amboseli lionsraaby 2011

8 | & | o | E | F | &

LION MOVERIENTS FEBRUARY,.2011
AMBOSELI NP - KENYA

Legend

-+ L8_Shaka_Movement

~—LB_Belta_Movement
- L5_Ambogga_Movement
=——LT_Amy_Movement
| —L&_Wily Mavement
Cigulul_E <> Swamp

£ amboseli_np_deg o
'O Coumrlu_mnf

UONEPUNO

KENYA
-\ wiLoure fff A/
Service BT

T

17



Annex 3.1. GPS locations of livestock kills by lions from &uap to August 2011.

Annex 3.2..Amboseli herbivore count transects 2009-2011
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