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1. Executive 8mmary

We are working to restore, conserve and manage viable populations! of NJlddde @arnivores by
developing management techniques that fostahe coexistence of people, livestock a@npredators in
areas bordering parks and other regions without formal protection.

It was a remarkable year for Living with Lioimsthe Amboseli region, the drought of 2009 killed off88%

2F tA2yaQ gAf R LINBex T2 NDksailvestodkStyelf rédiced mjzitfeasti 680%.0 K S
Starving lions started invadingaasai homesteads¢mas) to kill cattle, and in the first three months of

2010, 18 lions were speared or poisoned in retaliati®ixteenkillings occurred in the one small padf the

region which as yet had no LWL Lion Guarslanegram(Fig. 1) in response, we expanded the Guardian
program to that areaElsewhere, the Guardians stopped at leastidn huntsby persuading angry warriors

to let the lions live, when necessarglling in Kenya Wildlife ServigéWS)yangers or Game Scouts for help.

@ Lion Guardian bomas
* Lions killed between January — August 2010
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Figure 1. Lion Guardian zones and lion killing between Jamdaty 2010. Nearly al
killing occured where here was ndsuardian program in effect.

Many wereskeptical when Leela Hazzah first proposed the idea of usingddiawarriors, most of them

former lion killers, to protect liond. 2 6 SHGSNE (1 KS Ddz &RIik profertg lians deying thg 3 & «
worst crisis they have ever faced in this region has shown this to be an extraordinarily effective lion
conservation strategy for areas outside parks, where lions conflict with humans over livéstoghiologist,

perhaps the most impressive development has be@rK S DdzF NRAFyaQ STFFAOFO& |
OF G f 23dzA y3 (PrSecunds @etiadoys ihdhunfabrlinatdddandscapes are nocturnal and very

shy; in the case of Amboseli lions, they have alsobee extremely rareHowever, with the help of the
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Guardians, biologist Stephanie Dolrearnyd her colleagugPhilip Briggand Kylie McQualtethaveidentified
essentially every lion in the region, documenting lengthy movements and immense home rahggswve

have highly detailed information not only on lion numbers, but also on critical population parameters such
as reproduction, mortality, home ranges, movements and di¢iis is an unprecedented accomplishment,
remarkable testimony to the field skiltsf the Lion Guardians and incredibly hard work by dedicated LWL
biologists.

In the Mara, Sara Blackburn has demonstrated the accuracy and efficiency of her lion monitoring method
that depends on training tourism guides and their guests in accurate diemtification. Operating in the

Mara North Conservancy along the Mara River, she demonstrated that a relatively small number of
motivated and welrained guides can provide accurate lion population and movement information over a
large areaHer work hasttracted very positive attention in neighboring conservancies, and she is expanding
her coverage from about 350 to over 1000 square kilometers of this critically important region.

A guide records a lion sighting for the projgehoto by Sara Blackburn

Alayne Cotterill is continuing her dissertation wdrk determine if lions can change their spatial and
temporal use of the landscape to reduce conflict with people and livest@aktaalists can adapt their

behavia to better live among lios by, for example, improvingusbandry to reduce lion attacks, but can

lions adapt tolive amongst increasing numbers of pastoralistehg time LWL biologist Steven Ekwanga
continues to work with Alayne, but has increasingly spent his time working with StepdnachiBhilipin the

Amboseli areaHe has trained Marc Napao, who is supengsidWL scouts on Laikipia ranches, and
AYONRRAzZOAY3 {IINFQa fA2Y Y2yAU2NRYy3 aedadsSy (2 20!

Long time collaborator and supporter Michael Calvin haaatévated the lion tracking website he developed
several years ago, which plots the details of @fared lion movements on Google Earth, allowing anyone
to see how our study animals are using the landscdyt://www.abycats.com/laikipialionmap/ and
http://www.abycats.com/kIplionmap.
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As Prgect Administrator Lisette Gelber has transformed LWL into a far more organized and efficient
organization.In 2010 LWL became officially incorporated in Kenya and in 2011 we will be incorpasding
US nonprofit

LWL has also undergone some major changes in persohorf time webmistress Amy Howard has
returned to the UK to train as a teacher, biologist Kylie McQualter has returned to Austradid.iz Carabine

has returned to postgraduate studido do her PhD. in Botswan&/orking with Philip Briggs and Stephanie,
Steven Ekwanga has taken on major responsibility for lion monitoring in the Amboseli region, while Marc
bl LI 2 A& GF1Ay3 dzlJ Ylye 27F { (S @3S KitpyawithNsara inlehg Bakad A A (
Antony Kasanga has moved from LWL to our colleagues thesdland Preservation Trust, ardike
alkYFFA KFra GNXyaAGA2Yy SR FTNRY [ SHeddcoordinatkSwhi®Eriddek | & a
Kesoi continuedo work as community liaison officer for LWL inalkailand.Thus, our Kenyan staff is
building experience in all aspects of lion research and community conservation, while contributing their own
distinctive expertise to each LWL project area. As the LWL team gnasize, it retains the clodanit highly
collaborative character that has always been our greatest strength.

To show all our Kenyan staff our appreciation of the hard work they have done at the end of an extremely
challenging and productive yeame are poviding eachof them with aD. Light S 250 solar lantern/phone
charger They will be able to use their lanterns in their searches for lost livestock as well as to provide
illumination in their homes at night, rather than having to use smoky kerosene lanterns.

2. Lion Guardians Project

The Lion Guardiaprojectis now in its fifth year and covers most of the Amboseli region. We started in
January2007 witheight Lion Guardians covemnthe 1,200 km2 of Mbirikani Group Ranch armv employ

29 Guardians aeering 3,500 km2. In 2010 alonkion Guarthns stopped 48ion hunting parties by
dissuading angry warriorsometimes withassistance from the locabame Scouts or the Kenya Wildlife
Service. Since the inception of the Lion Guardians in 2007, there have been over 58 lions Kkilled in
neighboring areas where there was no active Lion Guardian program, while only two lions were killed (for
local political reasons) in Lion Guardian areasrdytiis same period.
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Photo by Philip J. Brigg
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Maasai usually kill lions in response to livestock depredation. Therefore, a major priority for Lion Guardians
is working within their communities to minimize confliwith predators. Due tochanges in Maasai
husbandry practiceand warriors leaving home to find work in cities after the drought of 2009, most herding

is done by inexperienced youngstefi$is has resulted in an increase in the number of livestock lost in the
bush at night, where they are vulnerable to predatdrs2010the Lion Guardiansearched for at leas,708

lost livestock, and successfully found 5,874 of these, an 88% success rate; many of these would have been
killed by predators if not foundThis direct conflict mitigation has increased community tolesmmand

reduced lion killing. The second most common source of livestock loss occurs when lionbosnéerat

night. This type of attack used to be rare, but witround 80% of wild prey dying in the 2009 drought,
starving lions started attackinigomasregularly in 2010, leadig to the killing of at least 1Bonsin the first

months of 2010, all in the one part of the Olgulului Group Ranch south of Amboseli National Park where
there were no Guardiandn midyear, we expanded the program to include thisafi region, providing

reliable protection to lions which leave the Park.

sb6ug ¢ diyd Agsoloyd

~ A
This cow survived an attack by lions insidmmaat night. Many livestock do not survive such attacks (inse

In an effort to reduce livestock/predataronflict, Lion Guardians reinforced 386masthat experienced lion
incursions in the past year. Predaforoofingbomasis a bi job, so they work together withomaowners,
ensuring that the community participes actively in conflict mitigatiolCommunity leaders say that one of
the most valuable aspects of the Lion Guardians is that they warn herders to avoidwdress lionsare
present.One third2 ¥ G KS NBIA 2y Q& | LILINE E A Yaloiifgithe Guamlians th grg” & | N.
empt conflict by usingracking equipment to determin¢he exact location of the lions.

In 2011 we will continue refining the program in the Baseli ecosystem while, with funding from Panthera,
helping to start two new Lion Guardian gmams: we will work with the Serengeti Lion Project in the
Ngorongoro Conservation Area in northern Tanzania, and with the Ruaha Carnivore Project in southern
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Tarzania.We are very excited about the opportunity to replicate our successful Kenya model in other areas
where carnivores are threatened by conflict with people.

[ SSt I Qa t K5 wSaSIl NOK

Besides directing Lion Guardians, Leela is also completing her Phibatimseesearch on the motivations

and circumstances of lion killing by Maadai.collaborationwith warriors she collects habitat data, a GPS
fix, bones, and other specifics of each killing in the region since 2003. With a relatively complete dataset o

lion kills, LWL will be able to reconstruct the lion population of the recent past, finally addressing the
guestion of how much the lion population has been reduced.

[ SStFQa NBaSFNDOK Ay@gSadAiadalrasSa G§KS OdetiSappear ibMé¢ v & A i
largely due to climatic factors (drought), changes in land tenure, globalization and tourism, and a shift in
religious values. As Maasai traditions and pastoral identity fade, a new maaked livelihood and culture

is developing thadirectly affects the way that Maasai coexist with wildlife. When she first began this
research for her Master's work five years ago, the chief motivations for killing lions were the traditional rite
of passage by warriors and retaliatory killings in mese to livestock depredation. However, today we are
witnessinga growingtrade in illegal lion parts and increased potential for retributive political killings due to
escalating problemeesulting fromthe prolonged drought of the past year. Leela adsumi Gudkacarried

out a market survey orhe coast of Kenya to assess thatential threatfrom the illegal trade in liorparts,

and a publication has been sulited to Oryx Leela is wrking on multiple publicationsn various aspects of

lion killing, anda final piece on the efficacy of Lion Guardians in halting lion killing. She plans to defend her
dissertation by June 2011, after which she will continue her work with Lion Guardians full time.

3. Kilimanjaro Lion Conservatio
Project

This past year has tmught many achievements as we
as massive challenges for the Kilimanjaro Li
Conservation ProjectKLCR)According to the Kenya
Wildlife Service, the severe drought of 2009 killed
least 72% of zebra and 83% of wildebeest in t
region; the loss of thir main prey led to widespread
starvation of lions, an eightfold increase in lion attac
on livestock, and 18 lion deaths due to spearing a
poisoning outside Lion Guardian areas. In previo
years, lions fed primarily on wildebeest and zebra, b
after the drought of 2009, we noted a large increase
the number of lion predations on giraffe and ostrich &
well as rarer species such as aardvark.

b2adAS1AQa Odzp Q&S H i dzhhS KndW iz
dead due to starvation. Photo by Stephanie Dolrenry
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Although lions were lost from the regional Amboseli population, KLCP biologists and the Lion Guardians
managd to save and identify many more individual lions. In 2009, we began piloting and implementing
several new monitoring techniques. KLCP biologists trained the Lion Guardians as field biologists,
incorporating traditional Maasai tracking techniques into reod monitoring methods. This union of
tradition and modern science has proven to be exceptionally successful.

KLCP has been monitoring lions on Mbirikani Group Ranch since 2003, expanding witim tBgatdians
program to Eselenkei and northern Olguluaioup Ranches in 200We completed the expansion onto
southern Qgulului in 2010, and are now confident thahot only are we effectively protecting lions
throughout the 3500 krharea where the Lion Guardiaoperate, we also know nearly every lion resiglin
the region.

Although lions outsideprotected areas
are notoriously difficult to count, we now
have considerable confidence in ou
population estimate for Mbirikani,
Eselenkeiand most of @ulului Group
Ranches The Guardians continuousl
patrol their individual zones (about 120
km? each) on foot. When they come
across lion tracks, they call in a KL(
biologist and together they follow the
lion, either by tracks or radio signal, unti
they are able to identify it.Very few
YWy SgQ f A2y aectd idtBosed
areas since December of 2009; weljoness and tuon Olgulului Group Ranch. Photo by Phlip J. Brigg
repeatedly find the same individuals

moving vast distances. Coverage by the Lion Guardians is thorough; it is unlikely that we are consistently
missing any resident lions. Of course, occasional individuejmating elsewhere no doubt wander through

and may establish themselves in the region.

Identified lions are those which can reliably be recognized and distinguished from others, and include those
collared in community lands by KLCP or within AmboselbNait Park by the Kenya Wildlife Servi{gavs)
We identify individuals from whisker spot patteraad other unique marks such as scarg, matches, and
nose patterns.Thus we are certain that at least 44 adults, 7 sadults and 25cubs exist in the KL&Ron
Guardiars project region, and that there are an additioato 8 #maleadults, up to 10 subadults and up to
9 cubs still to be positively identified in the new southerdgu@ului area. These represent a minimum of 51
and a maximum of 6&adults andsubadults in the regignthese estimates will be much more accurate by
mid-2011, when the new Lion Guardians in the southern Olgulului area have identified thoseDignso
high mortality rates, cubs are normally not counted until they are a year 0l@010, KLCP monitored 14
collared lions; 10 with \HF collars (6 of these were KW@lared lions from Aboseli National Pajkand 4
with GPS collars.
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GPS collars have shown that some of these lions have the largest home ranges ever documented outside of
desert habitats. Collared male lion Sikiria traveled from our sites across southern Kenya down to Tanzania
and then back to the Chyulu Hills National Pakk range of 5,626 kin(Fig.2). He is the most extreme
example, but nearly all our lions exhiltbérger thanaveragehome range sizesprobably due tovery low
population densityand social structure disrupted by persecution.

&

iy 2

Figure2d { A1ANREF Q& Y

In this past year, Philip Briggs transitioned from the Lion Guardians project to the KLCP biologist team,
monitoring lions ad working very closely with the Lion Guardians. His superb photography, Swahili and
tracking abilities have been immense assets to the project. Philip was assisted by Lenkai Nkiinti on all aspects
of Lion Guardians and lion monitoring work across all efdg&ei, northern Olgulului and Mbirikani Group
Ranches. Lenkai joined our team in May of 2009 and is an essential part of the vital relationship between
Y[/t tA2Yy Y2YAG2NAYy3a | yR [A2Yy Ddz NRAIyaQ fAz2y NB
speak Swabhili, nor could he write his hame. Today, he is fluent in Swahili and submits daily written lion
NELR2NIad 2SS INBE OSNE LINRPdzR 2F [Sy{1FA YR t KAfALQA
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The analysis of lion movaants and demography, as well as the effectiveness of local people at providing

I OO0dzN> 6S RIFGF 2y 1 NAS OFNYAG2NBE LRLJzZ FGA2yaz | NB
University of Wisconsiviadison. Stephanie completed her coursewonkdapassed her qualifying and
preliminary exams this year, and plans to complete her dissertation by late 2011/early 2012.

{GSLIKIYyASQa NBaSFNOK GF1Sa LXIFIOS Ay GKS KSIENI 27
land and limited resource Her PhD dissertation examines the demography and movements of liods wh
reside outside protected areas. She is specifidalierested in how the behawvial ecology and movements

of large carnivores are impacted by high densities of humans and lokestod how they differ from
behaviordocumentedin populations in protected areas.

Stephanie is also testing the accuracy and effectiveness of applying tradititeredai knowledge to
monitoring carnivores. Her research will contribute to the growiterature onadaptive cemanagementby
providing an empirical example ofsaiccessfuparticipatory conservation methqdvhile also evaluating her
monitoring and censusing methodscross large areas. Lastly, she is assessing which factors predict the
vulnerablity of Maasai homesteads to carnivores. Overall, her dissertation will enhance oarstawiding

of carnivore behavis across humadominated landscapesillustrating the importance of usingon-
invasive and local knowledd®msed monitoring techniqueststudy persecuted carnivore populatioasd
mitigate their conflict with humans

4. Laikipia Predator Project

The Laikipia ecosystem in the central highlands of Kenya is one of the few places left in Africa where
livestock and humans still coexist with largarnivoreat relatively high densitieBecase different landuse

and socieconomic systems exist side by side, representing different levels of canrfivaran conflict,
Laikipia is an ideal laboratory for testing conflict mitigation methods, the psinfacus of the Laikipia
Predator Projec{LPP)Alayne Cotterill, who has been with LWL since 2004, continues to lead the LPP as she
works on her doctorate at Oxford Univers#tudyinghow lion respond to the risks of living in a fragmented
humandominatd landscape, thus providing vital information to better craft species conservation
strategies.

Research

Due to depredation on livestock and consequent persecution, lewasypically the first large carnivore to

be eliminatedfrom pastoralistareas Havever,humandominated rangelands form a significant part of the

f A2y Qa NBYOMBIAWAY NI Iy FBE5 v R Hidddate)d behakically SobHistizated aridalf A 2 y
that cancharge key aspects of their behavim response tdhhumans.When foragng, selecting habitats and

routes, liors make choices that reduce the probablity of encountering people, and thus increase their
chances of survival.
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Summary of Research Achievements

Fourteen prides in Laikipia have VHF coll@csdocument differences movement and activity patterns as

lions move from low risk commercial ranch land to higher risk pastoralist land, all four prides using the
northern unfenced boundary areas between commercial and pastoralist land have been GPS collared this

year.

1

@
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Liors showed a significant avoidance of high risk pastoralist area8.049), using them less than

was expected from resource distribution alondseof pastoralist landncreasedunder the cover of
darkness, when people and livestock were not actRe(053)indicating an understanding of risk.

GPS collars revealed the average home rangeddilien prides as 42&m?. Core home range use
changed seasonally, avoiding the higher risk pastoralist land during the drier periods when increased
densities of pastalist people and livestock were present.

Figure 3.Map showing how the core home rang
OprE: Y59Qa0 FT2NJ [ Cmcm¢
over the last year. Use of pastoraliahd increased
when peopleand livestock moved out of the stud
area to their wet season grazing areas.

Legend
When travelling through high risk pastoralist areas, dionove significantly fasterPe 0.01)
compared to speedfanovement on ranches.
Liors spend significantly less time stationary (resting or feeding)hayh risk pastoralist land
(P=0.045). Comparisons of activity data showed night time activity (acceleration) levels increased in
higher risk areas while people and livestock are preskeut differed little between the landise

types during the wet seaspwhen the majority of pastoralist people and livestock moved away.
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Figure 4.The comparative acceleration for LF176 while on pastoralist vs. commercial ranch land during
season when pastoralists and livestock are predie) wet season when most pastoralists and livestock had le



1 GPS tracking reveals the I@rspatial and temporal use of habitats within the landscape. Rocky or
densely vegetated areas may provide refuge habitats where the prbtyaldf encountering
livestock and people is minimised.

Time Density Map for LF153: Landuse

Legend
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Figure 5.Time density analysis estimates the amount of time spent in each 250m grid cell based «
movement path characteristics. Both land use and demography combine to infli@nogvements; only 19%
of LF158 4 K2 dzNX & f paStbralidt Rnd Zand@®asBf highyuse (red/orange grid cells) on pastol
land were almost entirely restricted to the rocky escarpment areas. On the safer commercial rancl
however, aeas of high use include flat, open plains.

91 Despite the facthat livestock form more than 50% of the available herbivore biomass and are easier
to kill than wild prey, only 7% of lion diet was comprised of livestock. Althtiageavoid conflict
with people over killing livestock, some do become habitual livestock killers.

Incident Report System

Of all the large carnivore species in the area, lions pose the greatest threat to livestock under current
management practicesTheincident reports continue to provide a rich source of data. Whereas night time
attacks on livestockh bomasused to be the main problem in thegin, improvements itbhomadesign have
causedmore attacls on livestockluring daylight hours.

Habitat Data

To allow us to map lion movements in relation to resources and human factors, we are using (and in some
cases creating) GIS layers including roads, permanent water, permanent human settlements, property
boundaries and habitat type for the core study area.
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