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ABSTRACT 

In landscapes where people and lions coexist, conflicts are common due to livestock predation 

and threats to human safety. Retaliatory lion killing by humans is often a consequence of such 

conflicts. In Tarangire-Manyara Ecosystem (TME) lion population are threatened by retaliatory 

killing, but little is known how retaliatory killing affects lion social structure, particularly male 

coalitions. Fourteen years dataset of lion monitoring was used to map the spatial-temporal 

dynamics of male coalition. Lion killing data was used to assess the effects of retaliatory lion 

killing on the male coalitions for ten prides. Interviews on two hundred and fourteen 

respondents was used to assess the attitudes and awareness of the community on effects of 

retaliatory killing to lions. Lion coalitions were found larger and lasted for a longer tenure 

period in low-risk areas of retaliatory killing, and far from active hunting blocks. Twelves lions 

were killed for livestock loss, while fifteen attempts of lion killing were prevented. Attitude 

towards lion existence and conservation was positive for young people (18-35 years) compared 

to older age class. People with primary or secondary level of education were more likely to 

have lions killed if they attack livestock compared to people with no formal education. 

Community attitude on retaliation effect varied widely, as people perceptions depends on 

benefits/losses they incurred. This study showed retaliatory killing negatively affects long-term 

lion coalition and population. Also, recommends implementing better education programs and 

participatory conservation activities to protect the declining lion populations. 
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CHAPTER ONE 

INTRODUCTION 

1.1 Background of the Problem 

The global increase in human population has led to over-exploitation of natural resources, both 

fauna, and flora (Karant & Chellam, 2009). Conversions of natural habitats into cultivation 

fields, developing urban areas, extraction of resources through logging and activities such as 

poaching has had serious impacts, particularly on large carnivore populations and has triggered 

human-carnivore conflicts (Loveridge et al., 2010). Human-carnivore conflict represents a 

universal problem that is negatively impacting lion (Panthera leo) populations and local 

livelihoods (Constant et al., 2015; Morrison et al., 2007; Ripple et al., 2014). Currently, in sub-

Saharan Africa, the African lion (Panthera leo) occupies a range of about 2.5 million km2, 

which is only about 13% of their historical range (IUCN SSC Cat Specialist Group, 2018). This 

is lower than what was reported to be approximately 3 million km2 for the year 2013  (Riggio 

et al., 2013).  Over the past 21 years, the population of African lions has declined by 43% to a 

number that lies between 20 000 and 30 000 individuals (IUCN SSC Cat Specialist Group, 

2018). As a result of increasing land exploitation for economic purposes causing habitat 

destruction and fragmentation, overhunting of natural prey, spread of disease, illegal trade and 

unsustainable levels of trophy hunting (IUCN, 2006). 

Recent increases in the human rural population have triggered the conversion of open areas 

into agricultural fields and settlements, thus, restricting wildlife movements and threatening 

their persistence (Nyahongo, 2007). In Eastern and Southern Africa, lions exist both in 

protected areas and in surrounding unprotected habitats, where the decrease in their population 

is particularly significant (Ray et al., 2005). In most sub-Saharan Africa, the pastoral 

community lives in close proximity to the protected areas (Okello et al., 2014), which 

accelerates the interaction of human and wildlife and frequently leads to conflicts. The 

emerging conflict often includes livestock depredation and human injuries/attack (Loveridge 

et al., 2010; Dickman et al., 2014). Such losses of property, that are linked to a reduction in 

family wealth, cause people to retaliate by killing lions or other carnivores that may have 

caused the loss (Packer et al., 2005; Woodroffe & Frank, 2005; Kissui, 2008). These retaliatory 

killings have been shown to threaten the persistence of carnivore populations (Woodroffe & 

Frank, 2005; Ikanda & Packer, 2008). Yet, little is known about the extent to which retaliation 
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affects carnivore populations, particularly in the long-term. Some studies in Kenya and 

Tanzania reported that the number of carnivores killed may be proportional to the number of 

livestock killed by carnivores (Holmern et al., 2007; Kissui, 2008; Ikanda & Packer, 2008; 

Muriuki et al., 2017), but nothing has been studied about the impact of retaliatory killing on 

social grouping and losses within lion populations. 

Coalition refers to a cooperative group formed with a number of individuals for reproductive 

advantage and defending other resources (Bygott et al., 1979). Coalitions are formed by male 

lions, cheetah, striped hyenas, chimpanzees, baboons and feral horses for resource protection, 

territory defense and reproduction enhancement (Mosser & Packer, 2009; Borrego et al., 2018). 

Often, coalitions are formed by species living in communal structure having social groups 

(Mosser & Packer, 2009; Chakrabarti & Jhala, 2017). Male lions form a coalition from the age 

of three years and above after leaving their natal pride. These coalitions are formed by brothers, 

cousins or even non-relative males (Packer & Pusey, 1982).  These males roam around until 

they attain sexual maturity and being capable of fighting males from another pride and driving 

them away, this is also termed as pride takeover (Mosser & Packer, 2009). During pride 

takeover, a new coalition will kill any cubs less than 2 years old and expels sub adults of the 

evicted coalition to speed up female return into estrus for reproduction (Bygott et al., 1979). 

Male coalitions are, therefore, important as they protect and support females in rearing their 

cubs to independent age and patrolling their territory  (Packer & Pusey, 1982). Thus, the loss 

of any individual that can form a coalition or frequent replacement of resident males increases 

the vulnerability of the entire pride and offspring, also it severely depress cubs recruitment 

leading to overall population decline (Whitman et al., 2004; Loveridge et al., 2007). The size 

of a coalition group is a component in ensuring cubs, female and pride survival at large and 

can be a good indicator for population fitness  (Bygott et al., 1979). Further, the longer time a 

coalition group with three or more individuals can last in different prides, the more they ensure 

survival of their offspring  (Bygott et al., 1979). Thus, the tenure period of a coalition is also a 

good proxy for understanding population fitness, and both coalition size and tenure might 

strongly be compromised through retaliatory killing. Up to now, few studies have investigated 

how killing of male lions affect their social structure, particularly male coalition groups. 

Furthermore, no study has quantified the impact of retaliation incidences of male lions and 

compared them with tenure period and environmental aspects.  
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1.4 Research Objectives 

1.4.1 General Objective 

To assess the effects of retaliatory killings on male lion coalitions, attitudes and community 

awareness on the effect of retaliatory killing to lion population in the Tarangire-Manyara 

Ecosystem. 

1.4.2 Specific Objectives 

The study aimed to achieve the following specific objectives: 

(i) To assess the spatio-temporal dynamics of lion coalitions in the lion population of 

Tarangire-Manyara Ecosystem. 

(ii) To assess the effect of retaliatory killing on lion coalitions (coalition size and tenure 

period) at the midst and periphery of the Tarangire National Park. 

(iii) To assess community awareness and attitude on the effect of retaliatory lion killings in 

the Tarangire-Manyara Ecosystem. 

1.5 Hypothesis 

The study aimed to achieve the following hypothesis: 

(i) Male coalitions at the periphery of the protected area are more negatively affected 

(smaller in size, more frequent turnover rate) by retaliatory killing compared to 

coalitions found in the midst of a protected area. 

(ii) There are fewer coalitions close to villages that shows high retaliatory killing incidents 

than in villages with low retaliatory killing. 

(iii) The community has little awareness of the effect of retaliatory killing on the lion 

population. 

1.6 Significance of the Study 

Lions are keystone species because they regulate prey populations in the ecosystem. As top 

predators/apex predators they feed on ungulates zebra, wildebeest and gazelles to control their 
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and in some countries like Tanzania exist also, in open unprotected areas (IUCN SSC Cat 

Specialist Group, 2018). The current lion population lies between 20 000 to 30 000 exclude 

lions in breeding farms and in zoos found mostly in South Africa, hence are listed as vulnerable 

species under IUCN Red list (IUCN SSC Cat Specialist Group, 2018). Current population has 

been influenced by a number of threat include increase in human population that result in 

settlement expansion of lion habitat, that goes along with increase in livestock and agricultural 

activities (Lindsey et al., 2006; Loveridge et al., 2010; Loveridge et al., 2016). These increase 

in human intervention has led to continuous habitat loss for lions, population fragmentation 

and accelerated human-lion conflict that result to lion poisoning, shooting, trapping and 

retaliation.  

2.2 Lion Habitat Selection and Home Range 

Species habitat selection varies widely depending on the availability of resources: water, 

forage, shelter and competition (Hopcraft et al., 2005). Lions are most active at night and live 

in a variety of habitats but prefer grassland, savanna, dense scrub, and open woodland. They 

have a strong site fidelity throughout their lifetime and prides do occupy the same range of 

habitat over several generations and may change slightly their habitat depending on the seasons, 

availability of prey abundance and threat (Patterson, 2014).  In Tanzania, where lions occurs 

both in protected areas and outside, selection of their habitat and home range varies from prey 

abundance, prey density, hunting efficiency and anthropogenic pressure (Hopcraft et al., 2005; 

Valeix et al., 2012). Selected habitats are defended through roaring, patrolling and scent 

marking.  In Serengeti larger pride where found to occupy higher quality habitat with adequate 

resources, water and prey species (Sargent et al., 2021). Lions found in TME have their prides 

disperse in a wide range of habitat, some prides are situated at the midst of the park while some 

are at the periphery (Kissui, 2004). Usually, in dry seasons prides located in both midst and 

periphery of the park their prey are: wildebeest, zebra, buffalo (Kissui & Packer, 2004). In wet 

seasons prides at the periphery of the protected areas tend to migrate into communal areas 

where people have their settlement. These prides change their home ranges while following the 

migrating herds of wildebeest and zebra in turn end up attacking livestock. For prides in the 

midst of the park switch to hunt warthog (Scheel & Packer, 1991) due to scarcity of preferred 

prey.  
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2.3 Male Lion Coalition and Retaliation 

Male lions in larger coalitions have a competitive advantage to defend their territories against 

incoming intruders, enhance their survival and reproductive success compared to single males 

or those in small groups (Packer & Pusey, 1982; Zabel et al., 1992). In Serengeti National Park, 

Tanzania, coalitions with large numbers of males had longer tenure in a pride, the survival 

chances of their cubs were higher and the possibility of dominating a large number of prides 

was higher compared to smaller coalitions (Bygott et al., 1979). Other than mates and territory, 

the coalition also provides group protection and advantages in food acquiring (Mosser et al., 

2015). Therefore, group size within coalitions determines the strength of the coalition (Mosser 

& Packer, 2009).  

Generally, the lion population declining, is due to an increase in human population causing 

habitat destruction and fragmentation, which reduces connectivity and increase isolation of the 

populations (Riggio et al., 2013). Thus, remaining lion populations are restricted to small and 

isolated protected areas, where, despite concerted protection, they are subject to unusually high 

mortality due to close interactions with people adjacent to protected areas (Kolowski & 

Holekamp, 2006). Studies conducted in West Africa showed a linear relationship between the 

loss of livestock and lower lion populations due to retaliatory killing of lions (Trinkel & 

Angelici, 2016). Furthermore, a decline of prey abundance forced lions to disperse out of 

protected areas and depredating on livestock, which led to lions being speared and killed by 

the pastoral communities living adjacent to the Amboseli National Park (Frank et al., 2006). In 

Hwange National Park, Zimbabwe, about 88% and 67% mortality rates of male and female 

lions, respectively, were caused by humans (Loveridge et al., 2016).  

2.4 Human-Lion Conflict and Community Understanding on Retaliation Effects 

The increase in human population has led to progressive exploitation of natural resources, into 

agricultural fields, industries and settlements that have decreased habitats for carnivores and 

their prey species (Karant & Chellam, 2009; Morrison et al., 2007; Ripple et al., 2014). Lions, 

among those predators that face continuous habitat loss of their home range, have most often 

interacted with pastoral communities (IUCN, 2006; Riggio et al., 2013). These interactions 

have led to an adverse impact to the communities as they kill livestock and cause injuries/death 

to people (Loveridge et al., 2010; Dickman et al., 2014). Losses of property and an associated 

reduction in family wealth caused people to retaliate by killing lion or any carnivore that was 
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perceived to cause the loss (Packer et al., 2005; Woodroffe et al., 2005; Kissui, 2008). These 

retaliatory killings have been shown to threaten the persistence of carnivore populations 

(Woodroffe & Frank, 2005).  

In northern Tanzania, particularly Maasai steppe, has large carnivore populations, which 

include spotted hyena (Crocuta crocuta), African wild dog (Lycaon pictus), cheetahs (Acinonyx 

jubatus) as well as natural prey. This area is also known as a potential strong-hold of lions 

(Riggio et al., 2013). The pastoral community lives in close proximity to the protected areas 

(Okello et al., 2014). Recent increases in the pastoral population has led to restrictions of 

wildlife movements and threatened their persistence (Nyahongo, 2007). Prey species such as 

zebra (Equus quagga) and wildebeest (Connochaetes taurinus) have seasonal migration routes 

in the Maasai steppe, where open areas have become dominated by human settlements  (Kiffner 

et al.,2016). Most often, large carnivores such as hyena and Lion (Panthera leo) follow the 

migratory prey and come into contact with human and livestock (Koziarski et al., 2016), which 

results in livestock depredation and threats to humans, which influences their negative attitude 

(Hazzah et al., 2009; Romañach et al., 2007). While these conflicts are known, few studies 

have investigated how retaliatory killing impact the social structure of lions and, especially, the 

male coalitions, which determine the survival of the population.  

 

 

 

 

 

 

 

 

 

 

 

 

 












































































