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Introduction

Africa is endowed with rich biodiversity and is home to one of the last remaining large carnivore fauna including
lions (Panthera leo), leopards (Panthera pardus), cheetahs (Acinonyx jubatus), spotted hyenas (Crocuta crocuta)
and African wild dogs (Lycaon pictus) (Bodasing, 2022). As apex predators, large carnivores play a critical role
in ecosystem health and may contribute to people’s livelihoods through tourism and ecosystem benefits (O’Bryan
et al., 2018). However, large carnivore populations are declining rapidly and several species are locally extinct
or predicted to soon be extirpated outside protected areas (PAs) (Packer et al., 2013). For instance, African lions
are classified on the global IUCN Red List of threatened species as ‘Vulnerable’ due to dwindling populations
(Bauer, et al., 2016). Their geographic range has dramatically declined in the last half century with 83% of lion
range reportedly lost in the Congo basin, 90% in west-central and ~50% in the eastern and southern African
regions (Bauer et al., 2015; Loveridge et al., 2022). The decline has been attributed to threats such as loss of
habitat due to land use change, conflicts with humans as a result of livestock depredation, climate change and
disease (Bauer et al., 2015; Nicholson et al., 2023; Ripple et al., 2014; Riggio et al, 2013). Habitat fragmentation
in Africa has reduced connectivity between lion habitats resulting in small, isolated and less permeable habitat
patches (Loveridge et al., 2022). Thus, to conserve the remaining habitats, PAs have been established and it has
been proposed that long-term conservation of lions is pegged on fenced PAs that have adequate management
budgets (Packer et al., 2013; Bauer et al., 2015; Lindsey et al., 2017, 2018).

Fencing of PAs has however been contested as it adversely affects movement, genetic connectivity and long-term
viability of animal populations (Cushman et al., 2016; Durant et al., 2015; Frankham et al., 2019; Newmark,
2008; Woodroffe et al., 2014). Fencing may further increase the risk of extinction and reduce resilience in the
face of climate change, especially for populations inhabiting arid ecosystems, where mobility is essential to
access temporarily variable and spatially heterogeneous resources (Durant et al., 2015; Hoffmann & Sgro, 2011;
Woodroffe et al., 2014). It is therefore imperative that management of lion populations is proactive to keep
track of changes in resources. Furthermore, as human activities continue to intensify and encroach into wildlife
habitats, PA boundaries, especially unfenced ones, are increasingly becoming conflict hotspots due to ‘edge
effects’ (Loveridge et al., 2010; Woodroffe & Ginsberg, 1998). These conflict situations represent a major source
of mortality for lions and may lead to local extinctions (Frank et al., 2006; Woodroffe & Ginsberg, 1998). Edge
effects are more pronounced in small PAs, that may be disproportionately affected due to their limited size and
higher boundary-to-core ratio (Woodroffe & Ginsberg, 1998). It is therefore critical that dispersal areas and
corridors are maintained to ensure population viability and genetic diversity (Bjorklund, 2003; Pinto et al., 2023).
Hence, establishing systems such as community-based conservancies, that create ‘corridors of tolerance’ are vital
for facilitating connectivity through non-PAs (Dolrenry et al.,2014,2020). These so-called landscape approaches,
that allow for the creation of conservancies adjacent to PAs, combined with effective land use policies are crucial
for the long term conservation of lions (Blackburn et al., 2016; Massey et al., 2014).

In Kenya, lions are distributed across government- run (national parks and reserves), group ranches, community
and private conservation areas (Figure 1) (Elliot et al., 2021; Kenya Wildlife Service, 2020). The country is home
to two of Africa’s last lion strongholds (Riggio et al., 2013) and hosts a population of about 2,400 lions (Kenya
Wildlife Service, 2020). Like the rest of Africa, the lion population in Kenya is declining due to human-lion
conflicts, loss of wild prey, disease, habitat loss and fragmentation (Kenya Wildlife Service, 2016, 2020). Over




the past few decades, the country has intensified infrastructural development both within and outside PAs driving
the conversion of natural habitats and reducing connectivity between lion habitats and increasing the prevalence
of lions killed by road and rail collisions (Kenya Wildlife Service, 2020). Currently, the lion population is
characterised by a fragmented distribution with the largest populations being in the Maasai Mara national reserve,
Tsavo national park (NP), the Laikipia conservation area, and Amboseli NP (Kenya Wildlife Service, 2020).
Conflicts with humans account for most of the adult lion mortality in the country and populations outside PAs
are diminishing at an alarming rate (Frank et al., 2010). Nationally, the lion population is considered threatened,
prompting several strategic policy frameworks i.e., Wildlife Conservation and Management Act (WCMA), 2013
and the National Wildlife Strategy, 2030 to call for an ecosystem-based approach to conservation practice and
policy. This approach is centred on restoring and maintaining viable lion populations and their wild prey, while
minimising conflict and maximising benefits to communities. The Kenya Wildlife Service (KWS), a government
institution with a mandate to conserve and protect all wildlife in Kenya, aside from promoting the establishment
of community run conservancies (Ministry of Tourism and Wildlife, 2018), has over the years employed fencing
and translocation of ‘problem lions” among other conflict mitigation methods (Kenya Wildlife Service, 2018).
However, while translocations aimed at resolving human lion conflicts have generally been reported to fail
(Linnell et al., 1997; Morapedi et al., 2021), successful cases have also been reported (Briers-Louw et al., 2019;
Thomas et al., 2023). In Kenya, the impacts of fencing and translocation on the genetic diversity of lions have
not been assessed to date.

Additionally, in the last five decades, Kenya has experienced a sharp decline in wild herbivore populations
both inside and outside PAs (Western et al., 2009), as a result of climate change, human wildlife conflicts,
government land policies that have discouraged pastoralism and encouraged sedentarisation and diversification
of livelihood options resulting in habitat degradation, fragmentation and loss (Bedelian & Ogutu, 2017; Ogutu
et al., 2016). Also frequent droughts, driven by climate change, combined with livestock overstocking, have
increased the frequency of livestock incursions into wildlife areas, leading to increased resource competition and
habitat degradation (Ogutu et al., 2016; Waweru et al., 2021). Ogutu et al. (2016) attribute a ~68% decline in wild
herbivore species between 1977 and 2016 to climate variability, among ther factors. These impacts continue to
reduce the habitat for lions and heighten conflict between lions and people (Kenya Wildlife Service, 2020). Tuqa
et al. (2014), in Amboseli NP, reported an increase in human lion conflicts, a decrease in the lion population, and
changes in their social behaviour and diet after a severe drought period. Therefore, given the significant impacts
of climate variability, it is crucial to prioritise studies that explore these effects. Moreover, because Kenya consists
of a diverse range of ecological regions that are influenced by the distribution of rainfall (Obiero & Onyando,
2013), local conditions are bound to influence lion populations in varied ways. It is therefore imperative to
look at factors that may lead to variation in natural resources and relate them to specific areas to inform lion
conservation and management strategies. Therefore, this study examines the influence of management strategies,
ecological and anthropogenic factors on lion population dynamics, i.e., their genetic diversity, grouping patterns,
home range size and movement patterns in protected areas across Kenya. To ensure that management strategies
are adaptive, it is essential to have proper monitoring systems that keep track of wildlife and ecosystem changes
(Nichols & Williams, 2006). Therefore this study also explored how this can be carried out in the face of rapidly
changing ecosystems and dwindling conservation funding through the application of Spatially Explicit Capture-
Recapture (SECR) methods.




[TTE e —r—

4 W B Mk

Figure 1. Map showing the study areas covered in this thesis. The excerpts show the fenced areas.

1.1 Lion genetic diversity

Recent molecular studies on lion populations have revealed two distinct subspecies of lions i.e., Panthera leo
leo found in Asia, west and central Africa and P. leo melanochaita in east and south Africa (Bertola et al., 2011,
2015, 2016, 2022; Dubach et al., 2013). These have formally been adopted by the IUCN (Kitchener et al.,
2017). Additionally, analyses of mitochondrial DNA have revealed six geographically distinct genetic clades in
west, central, north east, east southern, south west Africa and India (Bertola et al., 2016). This differentiation
is thought to have occurred during the late Pleistocene epoch as a result of natural geographical barriers and
climatic fluctuations that led to shifts in vegetation distribution, which then formed temporary barriers for
connectivity (Bertola et al., 2016). Further, habitat fragmentation caused by anthropogenic activities also resulted
in geographic isolation of lion populations (Barnett et al., 2014; Bertola et al., 2016; Creel et al., 2019; Curry et
al., 2020). For the lion, it is vital that large and connected populations are maintained through a system of core
areas, linked by wildlife corridors that ensure habitat connectivity and gene flow (Bjorklund, 2003; Riggio et al.,
2013). It is therefore essential that management actions for lion conservation take into account both the genetic
diversity within lion populations as well as the connectivity between populations (Barnett et al., 2006; Dubach
et al., 2013). Several studies have demonstrated that a species ability to adapt, survive and thrive is related to
the level of genetic diversity and the loss of genetic diversity can be detrimental to long-term species survival
(Packer et al., 1991; Pimm et al., 2006; Reed & Frankham, 2003). Thus, genetic variation data is paramount to
the long-term conservation of lions (Frankham, 2005; Reed & Frankham, 2003).

In Kenya, land use changes resulting in loss and fragmentation of habitats that substantially reduce connectivity




between lion habitats have led to two challenges: 1) managers must find solutions to reduce human-lion conflicts
on the long term, e.g. by translocating lions which repeatedly attack livestock or fencing to separate wildlife
from people and livestock, 2) managers must ensure that the remaining lion populations are connected, to avoid
typical problems associated with small and isolated populations, such as inbreeding. However, although fencing
plays a significant role in reducing conflict, it also increases isolation, as connectivity between populations may
be reduced and/or terminated, thereby increasing the risk of inbreeding depression (Bjorklund, 2003; Creel et
al., 2013; Trinkel et al., 2010). As well, translocation of ‘problem’ lions from their native territory to other areas
in Kenya, has been used for several decades as a conflict mitigation tool, without taking into consideration the
genetic properties of the translocated individuals or the target population release site and therefore may influence
natural distribution patterns of lion diversity (Chege, Sewalt, et al., 2024). It may result in admixture of different
genetic lineages, which is less desirable from the conservation point of view, as it may reduce resilience and
adaptability to a particular environment (Bertola, Miller, et al., 2022), and ultimately lead to homogenization and
loss of genetic diversity on a larger scale. This suggests that lion conservation can only be effectively tackled
when genetic information is taken into account. Understanding the impact of translocation is important especially
given that Bertola (2015) found indications of genetic divergence between the southern and northern Kenya

populations (see also Armstrong et al., 2025).

Since the genetic makeup of the Kenyan lion population has not been studied in detail, there is need to establish a
genetic baseline database for Kenyan lions that can be included into translocation efforts so as to avoid disrupting
local adaptations and maintain genetic diversity. As several lion populations in Kenya are increasingly becoming
isolated, and escalating conflicts are prompting frequent translocation events, it is expected that translocations
will become an increasingly important conservation intervention. Therefore this study aimed to create a genetic
baseline for lion populations in Kenya and to investigate population structure, differentiation between and genetic

diversity within populations.

1.2 Social structure and group size

Lion behaviour is defined by a complex social system and vast home ranges than can span hundreds of kilometres
(Funston, 2011; Snyman et al., 2018: Schaller, 1972). They live in family groups called prides that can consist of
2-18 adult females, their dependent offspring, together with male coalitions that are unrelated to the females and
only transiently associated with the pride. A lion group is defined as lions observed together at a certain time and
place (Schaller, 1972). Prides are characterised by fission-fusion dynamics and individuals are typically found
in a range of sub-units referred to as groups, which may fragment further into smaller sub-groups depending on
intrinsic or extrinsic factors (Caraco & Wolf, 1975; Mosser & Packer, 2009). Lion groups are constantly formed
and altered, and pride members are infrequently together (Mosser & Packer, 2009; Packer et al., 2001). Benefits
such as cooperative hunting (Stander, 1992), mutual defence of kills from spotted hyenas (Packer & Ruttan,
1988), and cooperative defence of territory and young (Packer et al., 1990) are some of the factors that influence
grouping patterns. For instance, in Okavango Delta, Botswana the subgroup size of adult females was influenced
by the number of cubs or the number of rival prides present (Kotze et al., 2018). Larger groups are formed to
protect cubs and to have numerical advantage over rival prides, as larger groups can gain and maintain access
to highest quality habitats with more prey (Mosser & Packer, 2009). For example, in Serengeti NP, Tanzania,
territorial competition directly affects female fitness, with prides containing 3-6 resident females achieving the
greatest per capita reproductive success (Packer et al., 1990; VanderWaal et al., 2009). The same is the case for
males, the probability of nomadic male coalitions acquiring residency increases with age and coalition size, with

larger coalitions having greater reproductive success (Borrego et al., 2018).
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Several hypotheses have been proposed to explain the evolution of group living in lions, for example the resource
dispersion hypothesis (RDH) that links theories of landscape ecology and animal behaviour (Carr & Macdonald,
1986; Valeix et al., 2012). RDH predicts that group size will increase as habitat patch richness increases i.e., prey,
shelter and water (Mbizah et al., 2019; Valeix et al., 2012). Under optimal conditions i.e., resource rich areas,
lions will form large groups (Carr & Macdonald, 1986; Donkin, 2000) and in areas with less resources, lions will
form small groups (Dolrenry, 2013; Loveridge et al., 2010). Trinkel et al., (2007) in Hluhluwe-Umfolozi Park,
South Africa, found that large lion groups occurred in open woodlands and small groups in dense forest, this was
attributed to the densely vegetated area providing cover for ambush hunting and for concealment of cubs. This is
because in the densely vegetated habitat there was less inter-group competition and higher hunting success, thus
lions were not driven to form large groups. As well, areas close to water sources provide denser vegetation that
shelters cubs and attracts water dependent herbivores (De Boer et al., 2010; Hopcraft et al., 2005; Snyman et al.,
2018), factors that are associated with larger lion group sizes. Lion grouping patterns are also influenced by the
availability and body mass of prey species, with larger lion groups being formed when prey is abundant and of
large body mass, while smaller lion groups are formed when prey is scarce and of smaller body mass (Bauer et
al., 2008; Van Orsdol et al., 1985). Bauer et al (2008) suggested that lion group size in West Africa was generally
small due to low prey densities and low body mass of prey. Also in Kenya the decline in prey populations during
droughts has been shown to influence lion sociality where lion group sizes reduced from an average of 3.5 to 1.35
in Amboseli NP, Kenya (Tuqa et al., 2014).

Anthropogenic activities also influence lion grouping patterns. In areas where lions live either on or in close
proximity to communities, they suffer from persecution due to livestock depredation (Dolrenry, 2013; Harcourt
et al., 2001). In these areas, lions form smaller social groups to avoid detection by humans (Bauer et al., 2003;
Dolrenry, 2013). Social systems can influence population responses to environmental changes and ultimately
shape population trends over time (Packer et al., 2005). This can in turn also have an influence on lion genetic
diversity. Therefore, understanding how lions adapt their social organization to local conditions is crucial to
any conservation planning process. Recognizing the social processes underpinning demography and behaviour
provides key information required to enhance the success of wildlife management (Goldenberg et al., 2019). An
investigation into changes in lion group size in response to ecological and anthropogenic conditions can provide
insight into how local conditions are impacting lion populations and therefore may inform their management.
This study covered eight sites in Kenya known to host resident lion populations with the aim of assessing the

impact of type of management, ecological and anthropogenic factors on lion grouping patterns.

1.3 Lion home range size and movement

A home range is the area that an animal uses to secure resources for reproduction and survival (Burt, 1943)
and is a reflection of its interaction with the environment (Nams et al., 2023). Therefore understanding how
animals utilise their habitat can provide ecological insights valuable for conservation efforts (Broekman et al.,
2022). This is especially true for arid and semi-arid ecosystems that are characterised by variable precipitation
and thus seasonal fluctuations in availability of resources i.e., water and forage (Chesson et al., 2004). In these
ecosystems, wild ungulates often migrate to areas with nutrient-rich and abundant forage, leading to dynamic
shifts in resource distribution, requiring predators to adapt to the spatial and temporal variations in prey
availability (Chesson et al., 2004; Hopcraft et al., 2010). This pattern is consistent with RDH which suggests
that carnivores will increase their home range and movement as resources become more dispersed (Macdonald,
1983). For example, in Maasai Mara, Kenya, Broekhuis et al. (2021) observed that cheetahs exhibited larger

movements during large herbivore migrations. Similarly, Laizer et al. (2014) observed that lions in Tarangire

1




NP, Tanzania had larger home ranges and covered larger distances during the wet season due to migration of
prey species. Herbivore migratory movements are pivotal in shaping ecological dynamics by optimising the
use of resources (Maher et al., 2023), buffering against negative effects of habitat/climate change (Jeltsch et al.,
2013), and enhancing gene flow (Vergara et al., 2017). However, these movements are susceptible to habitat loss
and fragmentation and often lead to conflicts as a result of competition with domestic livestock for pasture and
depredation of livestock by carnivores when they follow wild herbivores out of PAs (Bauer et al., 2015; Maher
et al., 2023). To reduce conflicts, fencing has been used to confine wildlife, however, fences impede movement,
block migratory routes and often lead to isolation of populations (Newmark, 2008). While, migratory areas
outside PAs in the country may experience conflicts, a majority of PAs are not fully fenced because they do
not encompass whole ecosystems making migratory areas central for the survival of wildlife (Ottichilo et al.,
2001). Thus, active monitoring programs that will aid in understanding the impact of rainfall variability on large

carnivore movement are essential to inform their management.

Lion home ranges are known to change in size according to resource availability, a phenomenon influenced by
variability of rainfall (Chege et al., 2025; Tuqa et al., 2014). Prey density and availability of water are considered
to be the most important factors determining lion home range size and movement (Carr & Macdonald, 1986;
Hopcraft et al., 2010; Nams et al, 2023.). In Amboseli NP, Kenya, Tuqa et al. (2014), found that lion home
range and movement patterns were centred on perennial water sources and areas of high prey density. Similarly,
in Waza NP, Cameroon, lions increased their home range and movement during the wet season and ventured
outside the park in search of prey, while in the dry season they stayed within park boundaries (Tumenta et al.,
2013). While Lesilau et al. (2021) found no difference between wet and dry season lion home range size in
Nairobi NP, Kenya, they found seasonal variation in lion movements. All three studies suggested that when lions
increased their movement, it correlated with an increase in human-lion conflicts during the wet seasons as lions
ventured out of PAs and into community lands and depredated on livestock. Patterson et al. (2004) documented
a direct association between livestock attacks on ranches outside Tsavo NP, Kenya, and rain events. With Kenya
experiencing an increase in extreme weather conditions, characterised by unpredictable rainfall patterns and
rising temperatures (Palmer et al., 2023), new challenges are expected to emerge for lion conservation. As
extreme weather events such as drought and floods have an impact on prey availability and lion ranging patterns
(Bhalla, 2017; Kotze et al., 2018; Tuqa et al., 2014). Further, ecological conditions such as rainfall influence cub

survival, making this an important aspect for any population monitoring program (Funston, 2011).

Lions exhibit distinct inter-sexual ranging patterns, with males typically occupying larger home ranges and
covering greater distances than females. This is because male ranging behaviour is mostly configured around
the distribution of females, while females tend to maintain smaller home ranges influenced by the distribution
of resources (Loveridge et al., 2009). This behaviour may imply that males are a higher risk of mortality as a
result of conflict, especially for populations that live either close to or inside non-protected areas (Funston, 2011).
Lions living in human dominated landscapes tend to have larger home ranges and movements particularly when
such areas have low prey densities or limited water availability (Dolrenry, 2013). These lions also are at a higher
risk of mortality as a result of conflict (Loveridge et al., 2010). To reduce conflict, fences have been constructed,
however, fences influence lion home range size and movement (Lesilau et al,2021; Chege et al., 2025; Naha et
al., 2023; Turner et al., 2022). This could potentially lead to broad scale modifications of community structure
and ecosystem dynamics (Cozzi et al., 2013). Therefore, this study looked at the influence of rainfall of lion home
range and movement in three national parks in Kenya that are characterised by different weather conditions,
varying levels of fencing and anthropogenic pressures to determine space use and to provide site —specific

recommendations for management of lion populations.

12



1.4 Monitoring and management of lions using spatial capture-recapture

Effective conservation and management of wildlife relies on robust estimates of key population parameters such
as density and abundance (Buxton et al., 2021; Keiter et al., 2017). These parameters provide crucial insights into
the dynamics of species and their ecosystems and are essential for the evaluation of past, current interventions
and for informing future conservation actions (Buxton et al., 2021). Globally, several governments adhere to
international and national frameworks that emphasize the need for systematic monitoring of wildlife status and
trends (Tittensor et al., 2014). In Kenya, the National Recovery and Action Plan for lions (2020-2030) calls
for regular population monitoring to assess trends and distribution so as to inform management interventions
(Kenya Wildlife Service, 2020). As well, at the conclusion of most research studies is a call for regular long-term
monitoring or further research so that the resulting recommendations and management actions can be evaluated.
However, accurately estimating population size and density is often hindered by the substantial resource
requirements and the logistical challenges involved, particularly for large carnivores, such as lions, that occur at
low densities, are cryptic and have varying detection probabilities (Elliot et al., 2020; Gavin & Delahay, 2001).
Moreover, lions being wide-ranging species, local conditions can significantly influence their local population
densities, leading to variations in population density across different areas depending on specific environmental
factors present within an ecosystem (Jacquier et al., 2021). This is because ecosystems are dynamic and prone
to site-specific impacts of anthropogenic activities and seasonal variations that influence species abundance,

distribution and movement patterns (Chege, Bertola, et al., 2024; Pettorelli et al., 2014).

Lions inhabiting ecosystems characterised by wild prey migrations have been reported to adjust their densities
and space use in order to adapt to seasonal fluctuations in resource availability (Loveridge et al., 2009). In such
ecosystems conservation and management of lions relies on monitoring programs that can provide accurate data
on population status, trends and distribution (Braczkowski et al., 2020). Monitoring is particularly critical for
areas where conflicts arise as a result of these seasonal movements. Over the years, a variety of approaches have
been employed in Kenya to establish population status, including call-in surveys (Ogutu & Dublin, 1998), track/
spoor surveys (Henschel et al., 2020), and total counts (Lesilau, 2019) among others. However, these approaches
have been criticised because they violate population closure assumptions and do not account for variability and

biases in detection probability, which may lead to inaccurate estimates with high uncertainty (Gopalaswamy et
al., 2015; Elliot & Gopalaswamy, 2017). Additionally, estimates with large confidence intervals do not allow for

assessment of lion population trends over time, which can negatively affect conservation planning (Braczkowski
et al., 2020; Gopalaswamy et al., 2022). With most PAs being under funded (Lindsey et al., 2018), there is need
to develop rigorous, appropriately scaled and cost-effective options for long-term monitoring of lion populations
(Gopalaswamy et al., 2022). This calls for the use of robust frameworks such as spatially-explicit capture-
recapture (SECR) models that simultaneously estimate abundance, density and space use. These hierarchical
models distinguish between the observation process (manner in which individuals are detected) and the state
process (density and distribution), while accounting for imperfect detection (Royle et al., 2013). SECR models
are reliant on being able to identify individuals and can integrate multiple monitoring methods within the same
modelling framework, making SECR models a flexible and versatile tool for effective monitoring across different
habitats (Gopalaswamy et al., 2012). The models produce accurate estimates with high precision enabling future
surveys to estimate population trends, rates of survival, recruitment and movement (Tourani, 2022). Therefore,
SECR methods have the potential to both guide conservation interventions and provide crucial insights on lion
population dynamics.

Hence, this study assessed the spatiotemporal variation in lion density in Nairobi national park (NNP), a small
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partially fenced peri-urban ecosystem where seasonal prey migrations occur through the unfenced southern
section during the wet season (Reid et al., 2008). Three different approaches to data collection were used and
were deployed within an SECR modelling framework, which explicitly accounts for the observation process,
thus allowing for direct comparison (Royle et al., 2013). The first approach was carried out by professional
field biologists during a dedicated survey, the second survey was conducted by wildlife enthusiasts, and the
third was conducted by professional field biologists as part of a 10-day SECR training workshop. These surveys
were designed to assess the following predictions: 1) lion density inside the park would be higher during the dry
season; (2) during the wet season, lion activity centres would shift towards the southern boundary in response to

seasonal migration of prey; and (3) lions would display larger movements during the wet season.

1.5 Research objectives and research questions

The main aim of this PhD research was to assess the interplay of genetic, ecological and anthropogenic factors

on lion population dynamics in Kenya. Specifically, the study had the following objectives:

1. Assess the genetic population structure and within-population levels of diversity of lions in Kenya and

the influence of management interventions on the genetic diversity.

2. Assess the impact of local ecological and anthropogenic factors on lion grouping patterns, home range

and movement patterns across various protected areas in Kenya.

3. Use Spatially Explicit Capture Recapture models to optimise monitoring techniques and determine the

spatiotemporal variation of lion population density and abundance.
The study covered the following main research questions:

1. What is the distribution of lion genetic diversity in Kenya and can impacts of past management

interventions be observed on these patterns?

2. What is the influence of land management, ecological and anthropogenic factors on lion group size in
Kenya?
3. What is the impact of rainfall on lion home range and movement across Meru, Nairobi and Lake Nakuru

national parks in Kenya?

4. How can spatial capture-recapture models be applied to enhance long- term monitoring of lion population

dynamics?

1.6 Structure of PhD thesis

This thesis provides a multifaceted examination of lion populations in Kenya, encompassing genetic diversity,
grouping patterns, spatiotemporal variation of lion population density, home range and movement patterns
across various landscapes. Through an integrated approach, this study aims to enhance our understanding of lion

ecology and inform conservation strategies. It comprises of six chapters:

Chapter one provides a general introduction and review of the study topics. It presents the research questions and
objectives of the study.

Chapter two covers 12 lion populations in Kenya and examines their genetic diversity, population structure and
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differentiation between and within populations, as well as the impact of management practices such as fencing

and translocation on genetic diversity.

Chapter three focuses on eight study sites in Kenya known to host resident lion populations and examines the

effects of ecological and anthropogenic factors on lion grouping patterns.
Chapter four assesses the influence of rainfall of lion home range and movement in three national parks in Kenya.

Chapter five uses the lion population in Nairobi national park as a case study to assess the spatiotemporal variation
in lion population density and abundance using SECR. It provides a baseline for repeat surveys to monitor lion

population trends and guide conservation strategies.

Chapter six discusses the holistic impacts of management practices and the influence of ecological and
anthropogenic factors on the management of lion populations in Kenya. It draws conclusions from the research

findings and provides recommendations for management.
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