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ABSTRACT

A better appreciation of the physical geography and environmental factors that play a role in the
movement of the Chacma baboon troop in and around Pringle Bay (Overberg Municipality) and part
of the Kogelberg Biosphere could lead to a better understanding of their movement. In turn, this
insight may contribute to reducing the human-wildlife conflict that has arisen in the town. Human-
wildlife conflict escalated after the rapid urban development that followed the introduction of
electricity in 1993. The baboon-human conflict in Pringle Bay is, in part, due to habitat loss caused by
urban development and the easy availability of food in the urban area. The wild animal’s natural
behaviour (seeking food and fresh water) and the human way of living (food and waste management)
has led to baboon habituation and increased raiding in the village. The objective of this geographic

study was to understand the baboon troops spatial and temporal movements.

Two methods are being used to track the baboon troop. The first method entails collection of data
from GPS tracking collars which record the location of the baboons at 30 minute intervals. This is
considered a reliable, but invasive and expensive method where the alpha male and female baboon
had to be captured and fitted with tracking collars. The second method entails using volunteered
geographic data, in this case, information from a WhatsApp baboon alert group. While this provided
data at no real cost, the mining of the information was challenging and building a geodatabase was
time consuming. However, this citizen science approach added valuable data and was able to identify

human-wildlife conflict sites in the urban area.

The baboon location data was mapped using GIS. Primary and secondary spatial data was sourced and
added to the geodatabase created in ArcMap 10.7. Various ArcMap tools were used in analysing the
environmental factors (climate, vegetation, water sources and topography) together with the location
data. Analysis of this data allowed the range of the baboons to be mapped, showing the maximum
extent of the territory the baboons move in. The was refined by mapping their home range (defined
as the area in which they spend 95% of the time) and their core area (in which they spend 50% of the
time). High activity areas - or hotspots - were identified, as were the baboon sleep sites. The data

allowed for habitat use and seasonal patterns of movement to be explored.

A key finding of the research was that the baboons were observed outside of the urban area for 82%
of the time. The baboons spent the majority of their time in mountain fynbos vegetation. Hotspot

areas showing significant baboon activity were identified within the town and close correlation with



their sleep sites and wetland areas was evident. No definitive seasonal or weather patterns were

found that influence the baboon distribution.

Baboon management is complex and difficult. The sustainability of the baboon troop is important for
the biodiversity of the Kogelberg Biosphere Reserve. While the baboons should not be encouraged to
enter the urban area, the residents should play a role in reducing the availability of food and baboon-
proofing their properties. The Overstrand Municipality also needs to address waste management and
waste collection in the town. Understanding the biogeography of the baboons and implementing the
above-mentioned mitigating management measures would encourage human-wildlife coexistence

and inform future baboon management plans.
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CHAPTER 1: INTRODUCTION

1.1 Introduction

This chapter provides an introduction to the research undertaken on the movement of the Pringle Bay
troop of Chacma baboons (Papio ursinus) between October 2017 and July 2019. The relevance and
importance of the research explores human-wildlife conflict that has arisen in the last twenty years
and the complex and difficult management thereof. Characterising the environment in which they
move and understanding the temporal and spatial patterns of that movement could inform the
management of the baboons going forward. The aim and objectives of the research are set out and

an overview of the structure of this thesis is presented.

1.2 Problem Statement

Pringle Bay is a coastal town in the Overstrand Municipality in the Overberg region of the Western
Cape Province, South Africa. Itis a popular holiday resort town and retirement destination that is part
of a small and critical southern coastal transition zone of the Kogelberg Biosphere Reserve. UNESCO
(2016) defined a transition zone as the interface between the bio-geographical region and human
settlement. Attwell (2015) highlights that urban development in this coastal transition zone is taking
place in extremely sensitive vegetation types and poses a significant threat to biodiversity. To date,
no large-scale agriculture or industry occurs in Pringle Bay so the natural fynbos surrounding the town
is considered pristine. However, the Western Cape Biodiversity Plan Handbook highlighted that Pringle
Bay is surrounded by ecosystems whose status are considered both Critical and or Endangered (Pool-
Stanvliet et al., 2017). Within Pringle Bay extensive areas of natural vegetation occur on commonage
and many homeowners retain natural vegetation on their erven and control alien vegetation (Gumbi,

2011).

The fynbos vegetation, which is nutrient poor, does not support large mammals. The Chacma baboon
(hereafter referred to as baboon when in the context of the Pringle Bay research), is considered a
medium size mammal and a generalist feeder with a varied diet — which includes insects and a wide
range of plants (Protea species for nectar and geophytes for the bulbs). The fynbos provides low-
quality forage for general herbivores (Davidge, 1977). At certain times of the year there is a shortage

of food in the fynbos and some troops have adapted to foraging in the intertidal zone (Cowling and



Richardson, 1998) while others move towards the urban fringe where opportunistic feeding has

created human-wildlife conflict (Fehlmann et al., 2017).

Anecdotal evidence by residents of Pringle Bay maintain that there has always been a baboon
presence and that the town formed part of their natural foraging area. While initially a town of small
fishing cottages and non-permanent residents, it has grown and developed rapidly since electricity
was introduced in 1993. The current perception is that the human-baboon conflict has escalated
proportionally to this growth, requiring intervention by the residents of Pringle Bay, the Overstrand
Municipality and Cape Nature. In 2012 the community, under the auspices of the Pringle Bay Rate
Payers Association (PBRPA) and Cape Nature, introduced a voluntary monitoring of the baboons by
concerned citizens to discourage them from entering the town. This proved to be unsustainable. After
consultation with the local authorities, Cape Nature and Professor J. O’Riain (a behavioural ecologist
at the University of Cape Town’s Institute for Communities and Wildlife in Africa), the PBRPA decided
to introduce an official baboon monitoring programme as a management tool (Appendix A). This
programme was funded by donations from the residents. As an aid to help the monitors locate the
baboons, Global Positioning System (GPS) tracking collars were fitted on the Pringle Bay alpha male
and female baboons in 2017 (see Cape Nature license CN43-29-6748 in Appendix B). A social media
voluntary WhatsApp alert group (WAG) was formed by M. Meyer (personal communication, 21 April
2016) to alert residents of baboon movements as a further tool of the PBRPA to decrease human-

baboon conflict.

The Intergovernmental Platform on Biodiversity and Ecosystem Services (IPBES) key message stated
the “biodiversity — diversity within species, between species and of ecosystems — is declining faster
than at any time in human history” (IPBES, 2019). A global phenomenon, well documented in the
literature, records that animal habitats are continuously shrinking as urban expansion occurs and
climate change is felt (Bean and Johns, 2005; Ellis et al., 2010; Hill and Winder, 2019; Stillman et al.,
2015). Many animal species come into increasing competition with humans over space and other

resources where land has been transformed by man (Mormile and Hill, 2017).

Fryer (2010) observed that problems arise between humans and wildlife, when the wild animal’s
natural behaviour (seeking food and fresh water) and the human way of living leads to a rise in
tensions - best described as human-wildlife conflict. This is a global issue and occurs in both developed
and undeveloped countries. Seoraj-Pllai and Pillay (2017) highlighted gaps in the understanding of this
phenomenon, especially in local communities bordering on protected areas. The loss of natural

habitat from human activities is considered the key driver of biodiversity loss in terrestrial ecosystems



and Skowno et al. (2019a) reported that since the mid-1600s, 22% of the natural habitat of South
Africa has been lost. From 1990 to 2018 the rate of natural habitat loss in the South Africa was 0.12%
pa. However, the loss of fynbos in the five year period 2014 - 2018 was higher at 0.56% pa (Skowno
et al., 2021).

Several studies involving baboons in a variety of South Africa habitats have been undertaken - in the
Cape Peninsula (Hoffman and O’Riain, 2012; Kansky, 2015; Beamish, 2010), Knysna (Mormile and Hill,
2017), KwaZulu Natal (Stone et al., 2012) and the Drakensberg Mountains (Gaynor,1994), amongst
others. These studies highlighted the human-baboon conflict where humans are one of the main
threats to baboons. Human-wildlife conflict is closely related to the increase in human population and
resultant urban expansion has a dramatic effect on the distribution and ranging patterns of the
baboons (Hoffman and O’Riain, 2012a). Other environmental factors such as climate (van Doorn et al.,
2010), habitat (Dunbar,2018), home range (Dostie et al., 2016), intolerance towards animals (Kansky,
2015) and habituation to human food and waste (Guth, 2005) play a role. Climate change and the
impact on biodiversity is considered another threat, especially to the Cape Floral Kingdom. Wild (2019)
described how the Western Cape’s changing climate is resulting in more frequent droughts and lower
winter rainfall is putting pressure on the fynbos biome and its fauna. This has been shown in avifauna

research on the fynbos endemic birds by Lee and Barnard (2015).

1.3 Motivation for the Research

The escalation of baboon-wildlife conflict in Pringle Bay over the last twenty years saw the following

headlines in local (Pringle Post, Hermanus Times), national (Cape Times and Daily Maverick) and

international newspapers (Los Angeles Times) (Appendix C):

Baboons terrorise resort (Cape Times, 14 June 2004);

e Humans declare war on baboons (Los Angeles Times, 10 July 2005);

e Boy stable after unprovoked baboon attack (Cape Times, 6 February 2006);

e National Geo sparks baboon furore in Pringle Bay (Hermanus Times, 9 July 2012);

e National Geographic in Pringle Bay baboon brouhaha (Mail & Guardian, 3 July 2012); and

e Injured baboon sparks talks in the Overberg (Hermanus Times, 20 May 2019).

Baboon management in Pringle Bay is complex and difficult covering a range of scenarios. Damage has

been reported to include structural damage to houses (gutters, thatch-roofing and breaking of



windows etc.), foraging of vegetable gardens and opportunistic raiding of shops (loss of income) and

homes (where the baboons leave a trail of chaos).

The current human-baboon scenarios impact the sustainability of the troop, leading to injury or death
of the animals and/or damage to property. This problem is widespread in South Africa and has been
extensively researched on the Cape Peninsula (Beamish, 2009; Fehlmann et al., 2016; Hoffman and
O’Riain, 2012b). The use of tracking collars, while introduced to help locate the troop for daily
monitoring, presented a unique opportunity to get a better geographic understanding of why, when
and where the Pringle Bay troop moved. Permission to use the collar data was requested from the
Chairman of the PBRPA (D. Muirhead, personal communication, 8 May 2018). Understanding the
environmental factors that play a role and finding spatial and temporal patterns related to the
geography of the study area contributed to knowledge on the Pringle Bay baboons and the biodiversity
of the study area. This could also be relevant to the neighbouring towns of Rooiels, Betty’s Bay and

Kleinmond where human-baboon conflict also occurs.

The findings of this research would give historical context to the history of the human-baboon conflict
in Pringle Bay showing a change from an ethos of coexistence to one where the emphasis is to keep
the baboons outside the urban area. The use of citizen science and community involvement in
monitoring the baboons via the WAG was novel, this was not the stated intention of this social media
‘warning’ group. The subsequent conversion of this “chat” to track the baboon locations in town could
prove valuable and provide a cheap method for tracking the animals for baboon management in the
future. The use of Geographical information Systems (GIS) to map and analyse the locations of the

baboons would provide a dynamic baseline understanding the Pringle Bay troops range.

14 Aims and Objectives

The aim of this research project was to investigate the Pringle Bay baboon troop’s spatial and temporal

movements in relation to environmental factors. The four main objectives were:

e Objective 1: To conduct a desktop study to develop an understanding of the human-wildlife
conflict in the global and local context, with a focus on understanding the history of the
human-baboon conflict and approaches used to manage it in Pringle Bay;

e Objective 2: Source and compile a database of primary and secondary spatial and other data

relevant to investigating the baboons and humans in the Pringle Bay area;



e Objective 3: Map the locality data of the baboon troop and identify the environmental factors
that influence the baboon’s movements; and
e Objective 4: Develop a conceptual model to understand the relationship between the

baboons and their environment.

1.5 Research Questions

To provide a structure to the research and ensure the objectives presented in Section 1.4 could be
met, several key research questions were developed. These were based on the literature review,

previous investigations and perceptions of the residents:

e Question 1: The range of the baboons includes the urban area, but do the baboons spend
most of their time outside of the town?

e Question 2: |s the Volunteered Geographic Information (VGI) (reported on the social media
WhatsApp platform) credible to identify the locations the baboons while in the town?

e Question 3: |s the movement of the baboons seasonal and habitat based?

1.6 Research Design and Methods

The scientific method, succinctly described by Matthews (1981), was adopted for this research and is
depicted in a flowchart in Figure 1.1. A literature review laid the foundation for the aims, objectives
and methodology of this research. A mixed-method approach was followed, where both qualitative
(WhatsApp observations) and quantitative (tracking collars) data were used. Environmental data were
obtained from secondary sources and archived historical data was sourced from media, anecdotal
information, Overstrand Municipality and PBRPA reports. GIS and Microsoft Excel were the tools used
to perform spatial and statistical analyses on the data. The results are presented, discussed and
appraised in light of the literature reviewed for this research. This applied geographic approach
allowed for the hypotheses to be tested and discussed with recommendations on the baboon

movement informing future management of baboons and human-baboon conflict in Pringle Bay.



Figure 1.1: Conceptual research framework.

1.7 Thesis Outline

Chapter 1 provides a preliminary overview of the human-wildlife conflict in Pringle Bay. The study
area and biodiversity therein, together with the history of baboon management, is introduced. The
relevance and motivation for this research, together with the aims and objectives, are set out and the

hypotheses defined. The chapter concludes with an illustration of the research design.

Chapter 2 provides a review of literature which informed the framework of this research and gave it
context with reference to similar studies. The state of global biodiversity, a South African context with
a fynbos emphasis, together with the role that baboons play in order to have a healthy ecosystem.

This included an overview of the Chacma baboon, human-wildlife conflict and the management



thereof. GIS, spatial tools and applications together with the tracking of animals were also explored.

The use of VGI as a data source and the role of physical geography were reviewed.

Chapter 3 introduces the study area, the history of Pringle Bay and it’s urban development. The
geography of the landscape is described and includes the topography, rivers, geology and soils
together with the vegetation. The richness of the biodiversity, land use, climate and effects of fire are

also documented.

Chapter 4 addresses the philosophical approach, collection of data and methodology used to achieve
the objectives of this research. The data collection, processing and analyses using GIS as a tool for

spatial and statistical analyses are also discussed.

The results of the spatial and temporal patterns of the baboon movement in the study area are
presented in Chapter 5, highlighting the relationships to the local geography of Pringle Bay. The

outcomes of this are discussed against pertinent studies found in the literature.

A review of the objectives of the research, what outcomes were achieved, and the key research
guestions answered are addressed in Chapter 6. The limitations of the study are expounded, while the
conclusions, recommendations for future research and the future management of the human-baboon

conflict in Pringle Bay conclude the thesis.



CHAPTER 2 LITERATURE REVIEW

2.1. Introduction

Geography is defined as the study of places and relationships between people and their environments
(Oxford Dictionary, 2004) and the National Geographic (2021) depicts “What is geography?” in an
illustrated booklet (Appendix B) which shows how geography is central to the human, physical and
biological systems of the world and how Geographers analyse patterns at locations to solve problems
and inform decision-makers. The geographic perspective adapted from the National Research Council

(1997) led to the formulation of the following questions in this research:

e Why are the baboons located where they have been tracked?

e What does the spatial distribution tell us about the environment?
e How has man impacted the distribution?

e At what scale does loss of habitat impact the animal?

e What is the importance of the human-wildlife conflict on the social, economic and

environment of Pringle Bay?

Biogeography is fundamental to understanding the geographic distribution of an animal species where
quantifying, monitoring and explaining the distribution patterns provides understanding to the
ecology of the area (Melly, 2011). Maps are the traditional tool of geographers used to display spatial
data in two dimensions. However, advances in data collection, storage, analysis and display have
resulted in a “modern map” which is dynamic and multidimensional which has led to new areas of
research and application such as geographic information systems (GIS) (National Research Council,

1997).

To provide context for this research a review of biodiversity literature was undertaken. The IPBES
(2019) recently warned that humans are exploiting nature unsustainably, which is driving extinctions
and suggests that up to a million species could disappear by 2050. Hallmann et al. (2017) found a 76%
decline in insect diversity and numbers over a 27 year period in protected areas in Germany and the
impact thereof on ecosystems worrying, since insects play an important role in pollination and are an
important food source for birds, mammals and amphibians. Globally, half the world’s population lives
in urban areas, highlighting a growing gap between humans and the natural world (Dallimer et al.,
2012). Seventy-five percent of the land surface has been altered, 66% of the ocean has been impacted

and over 85% of wetland areas have been lost (Diaz et al., 2015). Globally nature has been changed
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by multiple human activities, with most indicators of ecosystems and biodiversity showing decline on

global, regional and local scales (Figure 2.1).

Figure 2.1: Biodiversity scales from global to local (adapted from Ferrier et al., 2004).

In South Africa, the National Biodiversity Strategy and Action Plan (2015) is aligned with the Aichi
Targets for the United Nations Convention on Biological Diversity (2011 —2020) whose vision was one
of living in harmony with nature, where biodiversity is valued, conserved and wisely used and where
ecosystem services are maintained sustainably. An ecosystem approach (Walker, 1995) where all the
species are conserved, is one way to ensure that vision. The Western Cape Biodiversity Spatial Plan
(WCBSP) (2017) acknowledged that the regional habitats are under significant threat and balancing
the need to protect biodiversity versus infrastructure and economic development is an ongoing
challenge. The use of geospatial data and a GIS based approach is one way to look at the impact of
man in areas of rich biodiversity (Haines et al., 2012). The WCBSP embraces this, with the key
objectives presented in Figure 2.2. Using the ecosystem approach (where the relationship of all
biodiversity is linked to an environment) has resulted in the identification of Critical Biodiversity Areas
(CBAs) and Ecological Support Areas (ESAs) which act as a buffer to prevent further habitat loss and

degradation.



Figure 2.2: WCBSP key objectives (Cape Nature, 2017).

The ICUN Red List of Threatened Species (2017) estimated that almost 50% of the world’s primate
species are at risk of extinction. The Chacma baboon has a status of Least Concern (LC) on the Red List
of Mammals of South Africa (Hoffman et al.,, 2016), but subpopulations are considered to be
threatened. The most severe threat to this species is human-wildlife conflict. Strum (1987) highlighted
this thirty-five years ago and suggested that while baboons were not yet endangered, neither their

adaptability nor intelligence will save them from becoming part of a biodiversity crisis.

The role of Chacma baboons in the biodiversity of the fynbos is not well understood or researched.
Consultation with a number of specialists, including Dr A. Rebelo (personal communication, 3 March
2021) and Professor J. O’Riain (personal communication, 3 March 2021), regarding this resulted in
unanimous agreement that baboons play an important role in biodiversity (seed dispersal, turning
over stones, eating insects and scorpions etc.), but that there is currently a gap in the knowledge about
this. Consensus was that there are too many variables, requiring expensive and long-term research.
As a local example, the effect on biodiversity because of relocating the Pringle Bay troop in November

2020 is not known and is of concern.

However, this research was driven by the human-baboon conflict that emerged in and around Pringle
Bay and focused on investigating the movement of the Pringle Bay baboon troop and the animal
ecology of the troop to their environment. No physical interaction with the animals took place during

the study. The literature review structure has been divided into the following sections:

e Chacma baboon (Papio ursinus);
e Human-wildlife conflict and management thereof;
e GIS, spatial tools and applications;

e Tracking animal movement;
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e Volunteered Geographic Information (VGI); and

e Physical environmental factors.

2.2 Chacma Baboons

The Chacma baboon (Papio ursinus) is one of six baboon species distributed across sub-Saharan Africa
and in a small southwestern area of the Arabian Peninsula. The geographical distribution and animal
classification is shown in Figure 2.3, highlighting the fact that baboon genus (Papio) is the most
widespread of the African primates (Johnson et al., 2015). The Chacma baboon is listed as “Least
Concern” by the ICUN Red List of Threatened Species (2019), but the population is declining
(Sithaldeen, 2019). They are listed under the Convention on International Trade in Protected Species
of Wild Fauna and Flora (CITES Il, 2007) and are protected wild animals in the Western Cape, as per

the Nature Conservation Ordinance 19 of 1974 (Nature Conservation, 1974).

Figure 2.3: The geographical distribution and classification of the Chacma baboon.

Mormile (2014) described baboons (genus Papio) as being highly intelligent, opportunistic, large
bodied, omnivorous primates that maintain a complex social organization. The genus was described
by Stuart and Stuart (1993) as having “dog-like muzzles, shoulder held-higher than rump with a broken

|n

tail.” The Chacma baboon occupies a wide range of habitats including woodland, savanna, sub-desert,

montane regions, Cape Fynbos and Succulent Karoo.

Diurnal animals that sleep on cliffs, hills and in large trees, baboons need to drink water daily. Water
availability is considered a limitation in their home range (Stuart and Stuart, 1993). Although they are

highly adaptable and are known to go without water for approximately 11 days in the Namib desert
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(Sithaldeen, 2019). Considered opportunistic omnivores, their natural diet includes seasonal bulbs,
shoots, fruit and seed, small mammals, invertebrates and crops. The Cape baboons also forage in the

marine intertidal zone (Lewis, 2014).

Baboons are gregarious and social, living in troops of varying size (15 - 100). Troops have a hierarchy
dominated by an alpha male and female, with sub-adults, juveniles and babies. Dispersing males are
often considered to be loners, but they are sexually mature males who leave the troop when
dominance issues occur. They look for a new troop to take over to elevate their status to being the
alpha male. Cape Nature (2019) state “they play an integral part in the ecology of the Cape Floristic
Kingdom, foraging from the coastline to the tops of the highest mountain ranges, dispersing seeds and
bulbs as they go. The plight of the urban baboon is complex. Lone dispersing males are seen as rogues,
but actually migrate to stop incestuous in-breeding and to strengthen the gene pool across troops.”
Cape Nature (2019) also note that killing males within troops has wider implications, as it opens a door
for new males to immigrate into the troop, often resulting in infanticide where the new male kills all
the offspring of the previous alpha male. Baboon characteristics and behaviour are shown in Figure
2.4. 1t must be noted that this research did not consider the biotic influences on baboon behaviour or
troop dynamics, only the abiotic environment where geography and environmental factors of their

range were investigated.

Figure 2.4: Characteristics of Chacma baboons (after Stuart & Stuart, 1993).
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Chacma baboons can be described as terrestrial, diurnal and omnivorous. They have a life span of
approximately 25 years with a strict troop hierarchy and are not territorial (Parker, 1999; Stuart and
Stuart, 1993). Dubay (2018) stated that baboons are the most successful primates due to the fact that
they thrive in a number of diverse habitats — with ecological flexibility to geographical (Gaynor, 1994;
Mormile and Hill, 2017; Barton et al., 1992; Johnson et al., 2015; Barrett, 2009) and environmental
factors (Pebsworth et al., 2012). Such factors include for example weather (van Doorn et al., 2010;
Bronikowski and Altman, 1996) and food (Davidge, 1997). Their adaptability to land use change by
man (crops and urban development) is well documented (Bronikowski, 1996; Fehlmann et al., 2017;

Johnson et al., 2015).

2.3 Human-Wildlife Conflict

A review of the literature showed that the increases in human-wildlife conflict now poses one of the
greatest threats to the survival of many animal species (Dickman, 2019; Western et al., 1994; Hoffman
and O’Riain, 2012). Mammal populations are declining worldwide (ICUN, 2019) because of habitat loss
through land use change, resulting in increased contact between people and wildlife (Kansky, 2015;
Mormile and Hill, 2016; Ellis et al., 2010; Ditchkoff, et al., 2006). Humans dominate ecosystems and
animals at times are forced to survive these pressures by adapting to city life (Bentley et al., 2011) and
exploiting human resources (Strum, 2010). Human-wildlife conflict must be resolved with greater
respect and tolerance of the urban wildlife, as this will continue to increase with time (Hadidian, 2015).
Levels of tolerance by individuals, communities and farmers differ due to different impacts and
damage caused and must be recognised when mitigating human-wildlife conflict (Kansky et al., 2014).
Community-based conservation is a paradigm shift from the traditional “conservation in protected
areas” approach to one with a bigger emphasis on the biodiversity and loss of habitat while improving

negative attitudes within the community (Western et al., 1994).

Human-wildlife conflict is a global problem involving a large number of species and the literature
records conflict in numerous countries, including Singapore [with human-long-tailed macaque (Yeo
and Neo, 2010)]; California [racoons and coyotes (Markovchick-Nicholls et al., 2008)]; Florida [black
bears (Karelus, et al., 2017)]; England [Red fox and eurasian badger (Scott et al., 2018)] and Australia
and Japan [bird species (Rupprecht, 2017 and Liordos et al., 2017)]. These case studies dealt with
understanding environmental factors and loss of habitat to mitigate human-wildlife conflict
resolutions. This increase in human-wildlife conflict is reflected in Figure 2.5 by the number of
scientific articles cited on Scopus and Google Scholar related to human-wildlife conflict over the last

22 years.
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Figure 2.5: Number of Scopus and Google Scholar citations from 1990 to 2020 containing the

term “human-wildlife conflict” (survey: 4 January 2020).

Half of the world’s primates are threatened largely due to habitat loss and hunting (Mittermeier et al.,
2009). Globally primate species are increasingly impacted by human-wildlife conflict scenarios as seen

in these case studies:

e Bangladesh — Rhesus macaque, capped langur and common langur (Uddin et al., 2020);

e Malaysia — proboscis monkeys (Stark et al., 2017);

e Guinea — Chimpanzees (Bryson-Morrison et al., 2017);

e Uganda — vervet monkey (Caancelliere et al., 2018); and

e South Africa — Chacma baboon (Mormile & Hill, 2017; Fehlmann et al., 2016; Hoffman &
O’ Riain, 2012b; Pebsworth et al., 2012 and Hurn, 2011).

In South Africa studies on the spatial ecology of various species have been conducted where the
common denominator is human-wildlife conflict. In KwaZulu-Natal vervet monkey troops foraging in
suburban gardens have resulted in human-wildlife conflict (Patterson et al., 2018), while the
distribution and population of Chacma baboons in KwaZulu-Natal was shown to have a reduced
population which is now found in highly fragmented habitat due to land use change (Stone et al.,
2012). In the Western Cape and specifically on the Cape Peninsula, Chacma baboons have been the
subject of numerous studies where factors such as raiding of homes and picnic sites to get human
food (Fehlmann et al., 2017; Hoffman and O’Riain, 2012, Mormile, 2014, Lewis, 2014) and the extent
and severity of conflict (Hoffman and O’Riain, 2012; Beamish, 2009 and Kansky, 2015) have been
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researched. Human-baboon conflict, the focus of this research, is a subset of the broader human-

wildlife conflict.

Peterson et al. (2019) believed that conserving biodiversity required a productive management of the
human-wildlife conflict while conservation biologists prefer to ensure management is based on
science and not emotion. However, they also mention that decision-making is rarely simple as conflict
among people with different values and emotions lead to polarized camps of ‘love them or hate them’
making management programs difficult to develop and implement in a community. Dickman (2010)
conceptualized the conflict process (Figure 2.6) where attitude towards the human-wildlife conflict

determines the perception towards it and consequences for the conflict.

Figure 2.6: Rational conceptualization of human-wildlife conflict process and how attitudinal

factors play a role (after Dickman, 2010).

Mormile and Hill (2017) explored attitudes of living with urban baboons and the implications thereof
for baboon conservation and management in Knysna, South Africa. A survey of Knysna residents was
undertaken to investigate the impacts of living with urban baboons and perceptions surrounding the
wild animal included the attitude towards, the perceived threat from and extent to which baboons
are considered a problem animal. Simultaneously, support for the local baboon management was
tested. The resultant outcome from the survey suggested that the majority of residents, while
frustrated and angry about the human-baboon conflict and considered them a threat and problem-
animal, did not advocate their lethal removal and were concerned about the baboons. The
management strategy of baboon monitors keeping the baboons out of the urban area was supported,

suggesting that a management plan that supports a coexistence may be possible.
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Hoffman and O’Riain (2012b) investigated the spatial ecology of Chacma baboons to understand the
extent and severity of human-baboon conflict in the Cape Peninsula. This study highlighted the
greatest threat to the survival of these Chacma baboon troops was ‘human-baboon conflict’. The
importance of understanding the ecology so that effective management and conservation plans are
devised was underscored by analysing the use of the baboons sleep sites and troop territoriality. The
baboons predominately used trees and cliff sites as sleep sites. It was noted that the sleep sites used
close to the urban fringe should be discouraged to increase the spatial separation between humans
and baboons at the beginning and end of each day, thereby increasing the ability of the baboon
monitors to keep the baboons out of the urban area. The importance of troop territoriality on
management strategies highlighted that if a habituated baboon troop was removed, this void may be
filled by a less habituated troop, who would move into the space and discover the high energy food

source associated with humans, in turn leading to the perpetuation of the human-baboon conflict.

Locally, the Pringle Bay baboon troop was shown to play an important role in seed dispersal of the
fynbos (Guth, 2005) and it was reported that land use change would impact seed dispersal by offering
a nutrient rich food supply from the village residents. Human-baboon conflict was investigated by
Pearce (2006) and Geldenhuys (2006), while J. Mormile (PhD candidate, University Cape Town, 2020)
conducted her research in Rooiels, where she investigated a coexistence model between people and

baboons in a developed landscape.

Human-wildlife conflict and the management thereof is complicated (Hurn, 2011) and requires
community cooperation (Treves et al., 2009). The global assessment report on biodiversity and
ecosystem services (IPBES 2019) states “Nature and its vital contributions to people, which together
embody biodiversity and ecosystem functions and services, are deteriorating worldwide.” Figure 2.7
is a schematic diagram highlighting the typology of human-wildlife conflict after Food and Agriculture
Organisation (FOA, 2009). Kansky (2015) described human-wildlife conflict as a biodiversity conflict

which has two components:

e Impacts linked to humans and the animal; and

e Conflict between humans over how to manage humans and wildlife.
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Figure 2.7: The typology of human-wildlife conflict (after Lamarque et al, 2009).

2.4 Geographic Information Systems, Spatial Tools and Applications

Geographic Information Systems (GIS) analyses spatially referenced data and information (Demers,
2009; Longley et al., 2005). GIS was initially developed to use geographic data represented on maps
in a digital format. It is now a key tool used to perform spatial data analysis (Melly et al., 2017). This
became a powerful tool for both predictions and planning. Clarke (2003) described GIS as a database
having several layers. In the context of this research these were topography, vegetation, elevation,
climate, water, urban area and waste and food raiding hotspots. GIS software represents the
geographic spatial information in three ways: points, lines and areas. Table 2.1 lists GIS methods, their

use and output when used in spatial and temporal analyses.
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Table 2.1: GIS methods: use and output in data analyses (adapted from Demers, 2009)

Method

Use

Output

Pro vs Con

Map density by area

If data summarized by
area, lines or points

Shaded fill map or dot
density map

Generalizes centres of
density

Create a density surface

If data shows individual
locations or points

Density map or contour
map

More precise, more data
required

Area and features

Identify features in and
outside an area

Location, lines, areas

Quick but lacking
information

Overlaying areas and
features

Find features inside
areas, summarising how

Location, lines, areas,
surfaces

Requires more
processing

Straight-line distance

Define area of influence,
create a boundary

Location, lines, areas

Rough approximate of
travel distance

Time series

Movement or change in
character

Trend cycle before and
after

Required to
maps visually

compare

Tracking map

Movement

Trend before and after

Can be difficult to read

GIS is a tool for making and using spatial information and is defined by Bolstad (2016) as a computer-
based system for the collection, maintenance, storage, analysis, output and distribution of spatial data
and information. GIS is there for seen as a framework to organise, communicate and understand the
science of the earth and is a technology that applies geographic science with tools for understanding
spatial relationships from all types of data (ESRI, 2021). ArcGIS 10.7 (ESRI, 2018) applications were
used in this research to investigate the relationship between baboons and their environment,
including the urban area. Spatial data analysis methods were used to inform, identify and predict
patterns (Heywood et al., 2011). In the context of this research, the tool was used to analyse spatio-
temporal environmental data and to map the animal locations using two data sources (GPS collar data
and WhatsApp data). The objective was to search for patterns (Cheraghi et al., 2017) and the outcome

thereof was to identify:

e Location —where do the baboons roost at night?

e Patterns — what is the distribution of the baboons within the village and in the natural areas?
e Trends —what are the seasonal movements of the baboons?

e Conditions - does the weather influence the baboon’s movements?

e Implications — can spatial tools be used in human-wildlife conflict management?

GIS allows for geographic data to become dynamic map layers which are geo-referenced to align them

in geographic space enabling different types of data to be displayed, combined and analysed
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(Dangermond, 2021). The spatial referencing of data is important (Clark, 2003; Duckham et al., 2003)
as GIS depends on the proper use and definition of coordinate systems and projections (Law and
Collins, 2018). Latitude and longitude are the basis of the geographic coordinate system which defines
where the data is located on the earth’s surface. The projected coordinate systems defines locations
on a flat map based on x and y coordinates. Campbell and Shin (2011) state that choosing the correct

map projection is important as it controls the distortion in a map.

The official coordinate system for South Africa since 1 January 1999 is based on the World Geodetic
System 1984 ellipsoid (commonly known as WGS84) is the Hartebeesthoek94 Datum. The Transverse
Mercator projection is the most widely used projected coordinate system and variations in the

projection parameters distinguishing the different forms are shown in Table 2.2.

Table 2.2: Different forms of Transverse Mercator Projection (National Geo-spatial Information, 2011).

The Gauss Conform coordinate system uses the Transverse Mercator map projection formulae to
produce westings (y) and southings (x) instead of northings (N) and eastings (E) and is only applicable
to the southern hemisphere. Figure 2.8 shows the Gauss Conform zones for continental South Africa,
where the zones are 2° wide (not 6° wide as per the UTM) resulting in less distortion (Mitchell, 2011).
ArcGIS 10.7 for Desktop (ESRI® Inc., 2018) software was used in this research and the Geographic
Coordinate System was referenced to WGS84 datum. The Gauss Conformal Projection, locally referred

to as the Lo coordinate system, was Lo19 (TM19) which is used for the Cape Town area.
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Figure 2.8 Gauss Conform zones (continental South Africa) (National Geo-spatial Information, 2011).

Geospatial analyses is a sequential operation where input data layers are subjected to a number of
spatial operations, resulting in a final output data layer. Essentially, spatial analysis turns geographic
data into useful information. There are several spatial analysis techniques available and these range
from simple to complex (Longley et al., 2001). A schematic diagram of spatial analysis is shown in
Figure 2.9. Examples of studies that have used GIS to examine the relationship between animals and

the environment are outlined below.

Hoffman and O’Riain (2012b) researched spatial ecology to understand the extent and severity of
human-baboon conflict in the Cape Peninsula. GIS and spatial analysis was used to understand baboon
ecology and to identify sleep sites and inter-troop territoriality. The findings suggested that
understanding the wildlife spatial ecology in a semi-urban area could be used to identify causes of
human-wildlife conflict and improve mitigation efforts. They found that removal of the troop would
have limited success in reducing the overall human-baboon conflict as the vacuum created would be

filled by another troop.
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Figure 2.9: A schematic diagram of spatial analysis adapted from ESRI (2017) and Bolstad (2016).

Pebsworth et al. (2012) examined the eradication of alien vegetation and the potential impact on the
feeding and spatial ecology of wild Chacma baboons in the Wildcliff Nature Reserve in the Western
Cape. Using home range and day path lengths (DPL) the baboons use of vegetation types was
quantified. The significance of this study was the introduction of the concept that the removal of
invasive alien species should be considered in primate conservation and management policies. This
study informed the methodology to identify sleep sites, season classifications, weather and preferred

vegetation type as described in Chapter 5.

Thatcher et al. (2019) assessed the movement patterns of vervet monkeys (Chlorocebus pygerythrus)
in Ballito in KwaZulu Natal. Using kernel density estimates of home ranges, the monkey’s movement
patterns were analysed. Interactions with humans (positive and negative) was based on field
observations rather than collar data. However, it guided the possible methodology of using kernel
density as a spatial analysis tool. The outcomes showed that the vervet monkey core home range
increased with a higher rate of positive human encounters and were less likely to move in response
to human aggression if human food sources are available, suggesting that effective management

should focus on reducing human-food foraging opportunities.

21



Brown et al. (2005) investigated the resource utilization of the Chacma baboon in different vegetation
types in the Blyde Canyon Nature Reserve, Mpumalanga. The methods used to map the home range
and describe the vegetation use were GIS based. The research highlighted that baboons showed
preference for certain plant communities, an outcome which could inform management strategies for

the reserve.

The literature indicates that GIS spatial analysis techniques are ideally suited tools to investigate the
data that informs this study. Locations from the collar data of the alpha male and female baboon are
good indicators of where the troop spent most of the time. Slater et al. (2018) found that collaring
one female baboon was sufficient to represent the movements of the troop as a whole as
characteristically a troop moves through the home range as a cohesive group (King and Sueur, 2011).
Areas with a high density or where the baboons were frequently observed can be described in a
number of ways such as the animal’s home range, the core area used and as hotspot areas if
statistically significant. However, while “home range” is a standard concept in animal ecology and
behaviour, Powell and Mitchell (2012) observed that the method to quantify the home range is an
estimate which does not necessarily interpret the animals cognitive map of the environment it

chooses to use.

25 Tracking Animal Movement

Tracking animal movement includes two common methods: observations in the field (Johnson et al.,
2015) and GPS tracking units (Hoffman, 2011; Henzi et al., 2011b). Research which used these methods
has looked at farming (Pebsworth et al., 2012), movements in natural habitat (Schrecengost et al.,
2009; Liordos et al., 2017; Cheraghi et al., 2017) and semi-urban areas (Hoffman and O’Riain, 2012b;
Fehlmann et al.,, 2016; Karelus et al.,, 2017). Baboon movement in human-wildlife conflict
management studies using monitors, virtual fences and GPs tracking collars are documented for the
Cape Peninsula (Kansky and Gaynor, 2000; Trethowan, 2009; Hoffman, 2011; Fehimann et al., 2017).
For the purpose of this study, the locations of the baboons were recorded using a GPS tracking collar
system and data from a WhatsApp alert group (Section 2.6). The collars were supplied, fitted and
managed by Human Wildlife Solutions on behalf of PBRPA, the details of which are presented in
Appendix A. The system uses GPS and Global System for Mobile Communication (GSM) technology (Dr
P. Richardson, personal communication, 9 May 2018). The tracking collar data, as described by Human

Wildlife Solutions, is shown in Figure 2.10. Photographs of the collar demonstrating the size and shape
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are included in Appendix A. The collar data provided new information that filled a gap in knowledge

of the movements of the Pringle Bay baboon troop.

Figure 2.10: Human Wildlife Solutions information on the GPS tracking.

Understanding baboon spatial behaviour is important for informed management decisions to be
made (YIU et al., 2017). Home range utilization is fundamental to understanding why they live
where they do, why they spend time at certain places and why they do certain activities at certain
areas (Powell, 2000). Home range for mammals was defined by Burt (1943) as “that area traversed
by the individual in its normal activities of food gathering, mating and caring for young. Occasional
sallies outside the area, perhaps exploratory in nature, should be considered part of the home
range.” This qualitative definition is still widely accepted and cited more than any other (de Raad,
2012), but is vague on how to actually quantify the home range. As a result, the literature shows
that there has been numerous studies on quantifying home range (Powell, 2000; Nascimento et
al., 2011; Stark et al., 2017; Yiu et al., 2017). Home range analysis of animal observations (GPS
point data) is used to understand habitat use, but researchers are not necessarily interested in

every point visited or even the entire area used by the animal (Rodger and Kie, 2011).

Burt (1943) highlighted that home range is not necessarily a permanent area that an animal uses
during its lifetime as animals often move from one area to another. Migratory animals have
different home ranges for different seasons and the migratory route is not considered part of the
home range of the animal. Many migratory bird species are an example of this e.g. the Common
Buzzard (Buteo buteo) is a palaearctic breeding migrant that arrives in the Western Cape in

October and departs in March (Hockey et al., 2005). The concept of home range is complex and
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the vagueness as to whether to include the area that the animal seldom visits is highlighted by
Powell (2000) as to how do you define the edges of the home range and is the importance not the
area within the home range that is used often not more meaningful to understanding how and

why the animal lives there?

The conceptual problem of understanding an animal’s home range makes it difficult to estimate
and qualify the home range. However, even simply estimated areas have led to insights into animal
behaviour and their environments. Gregory (2017) further highlights that when estimating home
range two factors should be kept in mind — predictability of where one finds the animal and the
probability of the animal being in any one place. Kernel Density Estimation (KDE) methods rely on
a non-parametric approach (does not assume anything about the distribution) to provide a
probabilistic measure of the space used by the animal where the density of any observation point
is an estimate of how often the animal visits that point. KDE is a mathematical process which finds
an estimate probability density function of a random variable (Weglarczyk, 2018) and is based on

a finite set of data.

Analysing spatio-temporal data to understand animal movement first requires the animal
locations to be mapped, thereafter which patterns can be identified. To quantify the area in which
the animal ranges, de Raad (2012) noted that studies generally focus on two analyses - home range
estimation and daily path lengths. Home range determination involves converting the location
data into a raster surface that shows the intensity of habitat use (University of Southampton,
2021). In ArcMap 10.7 these types of functions are found under the Spatial Analyst, 3D Analyst
and Spatial Statistics toolsets, with the kernel density tool being one of them. ArcGIS (ESRI, 2018)
describes kernel density as “calculating a magnitude-per-unit area from point or polyline features
using a kernel function to fit a smooth tapered surface to each point or polyline.” The heat map is
a density surface per square kilometer which is a probabilistic measure of animal space use in
which the density of any observation is an estimate of how often the animal visited that location

(de Raad, 2012).

Stark et al. (2017) evaluated methods for estimating home ranges of proboscis monkeys (Nasalis
larvatus) using GPS collars in Malaysian Borneo. The research was to show the total area required
by the monkeys, the time spent in the different areas and how frequently the different parts of
the home range were used. The utilization distribution (UD) estimation methods compared were

the parametric grid-cell method (GCM) and the local hull nonparametric kernel method (LoCoH).
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They point out that the number of home range methods available all have varying success, making
it difficult for researchers to choose between methods. The GCM is a simple and commonly used
method in primate studies and was found to be comparable to other studies to identify areas of
importance. While the LoCoH identified barriers (e.g. rivers), it tended to underestimate home
range area. They concluded that the selection of a home range estimator needs to consider the
research questions and local information about the species location and environment before

determining the best method to use.

Nascimento et al. (2011) compared the home range sizes of mainland and island populations of
black-faced lion tamarins (Leontopithecus caissara) in Brazil using three different spatial analysis
techniques — minimum convex polygon (MCP), kernel density (KD) and dissolved monthly polygons
(DMP). All these methods estimated home range area differently with MCP overestimating it and

KD was useful for identifying intensive use within the home range.

De Raad (2012) researched the travel routes and spatial abilities in wild Chacma baboons (Papio
ursinus) in the Soutpansberg in Limpopo Province of South Africa. The primary objective was to
gain insight into the spatial cognitive abilities of the baboons to navigate their environment. Home
range was estimated using KD and LoCoH, achieving similar results for both. The main difference
was that the KD showed high density areas (islands) on the edge of the home range, which seemed
unrealistic as the baboon troop would have to use the surrounding low use areas to get to the
“islands”. De Raad concluded that to assess any method, local knowledge of the animal’s home
range was important as most approaches estimating home range either over or underestimated

the size.

Farkas (2010) looked at the foraging behaviour of Chacma baboons in Wildcliff Nature Reserve in
the Western Cape Province of South Africa. Food availability within the different plant
communities varied within the animal’s home range. GPS locations were used to create kernel
density maps using GIS and using a minimum convex polygon the area of the home range was
estimated. Comparisons of the KD surfaces for the wet and dry months showed the distribution

change of the baboons.

To understand where the animal spends time in their habitat can help to understand the way they
percieve their world. The ambiguity that exists as to whether to include or exclude areas that are

seldom visited by the animal was highlighted by Powell (2012). Worton (1989), when describing

25



kernel methods for estimating home range studies, suggested that keeping models simple with a

reasonable fit to the data was an important approach.

2.6 Volunteered Geographic Information

With the growth of the World Wide Web (WWW), a new source of geographic information became
available and this has led to citizen science originated data bases being developed. Examples on a
global scale include Google Maps and OpenStreetMap which are patchworks of voluntary
contributions by citizens. VGI has an important role to play in geographers’ research and is defined by
Elwood et al. as “geographic information acquired and made available to others through voluntary
activity of individuals or groups, with the intent of providing information about a geographical world”
(2012: 575). The ability to geotag observations using mobile technology led to the development of
specialist applications (apps) such as iNaturalist (developed by California Academy of Sciences in 2014
to map and share biodiversity observations globally) and Birdlasser (records location of sightings of
birds and is linked to the SABAP2 BirdMap protocol of the South African National Biodiversity Institute
[SANBI]). Goodchild (2007) first used the term “Volunteered Geographic Information” where
conventional geographic information is supplemented with efforts of volunteers. This represents an
important change as to how geographic information is now created, shared, distributed and used.
Blatt (2015) summarized VGI as the practise of observing and collecting data by the public on easy-to-

use social media platforms.

VGI uses various “enabling technologies” such as the WWW, Georeferencing, Geotags, GPS and
Broadband Internet (Goodchild, 2007). Figure 2.11 shows how VGI data can be collected both actively
and passively i.e. observations from people and data from technology. Blatt (2015) cites examples of
where a VGI approach is used to gather information in real time for catastrophic events such as

earthquakes, fires, floods and other natural disasters.

Limitations of VGI include the reliability of data collected and privacy of the data (Senaratne et al.,
2017; Blatt, 2015; Antoniou et al., 2017). The South African Protection of Personal Information Act
(POPIA, 2020) regulates the use of personal information of members of the PBRPA. Reliability of
crowd-sourced data is built on the premise that more records of the same observation will lead to
high probability of accuracy. Foody et al. (2015) however suggested that the use of VGI data is limited
by concerns with its quality. Advantages of VGI is the minimum cost (volunteered) of collecting large

amounts of data, but Goodchild and Li (2012) concluded that it can be inadequate as an alternative
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for more traditional scientific research methods. Sieber (2006) stated that “Public Participation GIS
(PPGIS) is a unique way to engage the public in decision-making and includes local knowledge to
broaden the data base”. Citizen science was used in a survey method in England by Scott et al. (2018)
to estimate red fox and Eurasian badger population distributions. Here it was concluded that citizen
science observations can effectively add data about animal densities. Citizen scientists often mapped

data for different areas to the scientists, thus improving and extending knowledge (van der Waal et

al., 2015).
Framework Data
Transport (Sat Nav; TomTom) Feature mapping hiking trails
Google Maps Cadastral
Land cover/use bike trails
Passive Data Collection Active Data Collection
Google search data Twitter Weather (amateur stations)
Geo-tagged photographs Environmental monitoring (light)
Facebook mobile data Biodiversity Crime
Non-framework data

Figure 2.11: VGI data consists of both framework data (which provides the geographical context), and

non-framework data (which is both actively and passively collected) (adapted from See et al., 2017).

The use of the crowd-sourced data on the movements of the baboons in Pringle Bay could benefit the
management of the troop. ‘Data mining’ was identified by Senaratne et al. (2016) as a technique to
extract data from crowd-sourced platforms. The WhatsApp Messenger was defined by Margaret
Rouse (2020) as a cross-platform instant messaging application that allows smartphone users to
exchange text, image and audio messages for free and provides for a group chat forum (created by
WhatsApp Inc. in 2014 and acquired by Facebook, February 2020). Wikipedia claims that this
messaging application is the world’s most popular with over 2 billion users (Wikipedia, 2020). The
WhatsApp platform was used in this study. Emerging technologies (smart mobile telephone and apps)
will also make citizen science an accessible and cheap way to collect data. Examples of studies that

examine the use and reliability of VGI sourced data are outlined below.

27



Lewis et al. (2016) researched the use of mobile phones in human-wildlife conflict in northern
Tanzania. Mobile phone use has rapidly spread to rural areas traditionally not serviced with telephonic
communications. The qualitative data showed that the Maasai agro-pasturalists used mobile phones
to manage and reduce the number and severity of human-wildlife conflict events. However,
quantitatively the relationship between human-wildlife conflict and reporting was not easy and

showed that complexity and bias may have skewed outcomes.

McCall et al. (2015) developed a framework for assessing how VGl systems and practises are measured
against principles of good governance and participation. They argued that Participatory GIS (PGIS)
should be incorporated into VGI. The Smartphone offers potential for a cheap and simple tool to
gather spatial information from individual and community perspectives. PGIS allows for people to
participate in finding solutions in their communities. Credibility of the information was identified as a

challenge in an un-structured framework.

Senaratne et al. (2017) reviewed VGI quality assessment methods for spatial data produced by
volunteers. They introduced the concept of ‘data mining’ as an additional approach for quality control
in VGI. Another outcome was that it is important to filter out useful information and disregard the

rest. Accuracy and consistency in the reporting are key drivers to gathering VGI and filtering it.

Bannatyne et al. (2017) used an adapted citizen science approach to a suspended sediment monitoring
network in Tsitsa River catchment in the northern Eastern Cape of South Africa. Two platforms were
used, firstly the Open Data Kit (ODK) was used for the collection and transfer of data. This was
originally developed to collect, transmit, store and use data easily and cheaply (Hartung et al., 2010).
The KoBo Toolbox (Harvard Humanitarian Initiative, 2016) is a free open-source tool that enables one

to collect data in the field using mobile phones was also used.

The outcomes of any VGI monitoring program depends on the commitment of a community to report
timeously and correctly to set protocols. This approach to data collection can provide spatial and
temporal information at low cost when compared to the traditional field observations and expensive
tracking collars. However, baboon observations would be largely restricted to the urban areas were
the participants live with less sightings reported in the animal’s natural habitat. Human-wildlife
conflict reporting is often ineffective due to inadequate and scattered data (Le Bel et al., 2016).
However, according to Le Bel et al. (2016), smartphone technology has created the opportunity for

recording georeferenced data simply and at low cost to improve human-wildlife conflict management.
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Catlin-Groves (2012) highlighted the fact that using less standard data collection methods, such as
data-mining methods of VGI, was still relatively unexplored in scientific literature, especially in
biological and ecological applications. This is an area where citizen science can have the greatest
impact with the potential to monitor biodiversity at large geographic scales. This was corroborated by
the study which mapped the Bumblebee distribution in the United Kingdom by van der Waal et al.
(2015) who found that citizen science records complemented scientific data. The use of VGI to map
animal observations was less time-intensive and labour-intensive than the more scientific adopted
methods for estimating species distribution (Mohd Rameli et al., 2019) when they assessed small ape
distribution in Peninsular Malaysia. This study also highlighted that a well-publicized and structured
citizen science program, where communities are involved in monitoring biodiversity, ultimately
improves research and monitoring outcomes while at the same time building awareness of local

biodiversity challenges.

2.7 Role of the Environment

The environment plays a central part in most studies of animal movements (Davidge, 1977; Johnson
et al., 2015; Stillman et al., 2015; Cheraghi et al., 2017). The survival of a species is closely related to
how the animal moves through the environment and Johnson et al. (2015) calls this “biological
fitness.” Important factors include: the distance travelled per day, home range, sleep sites, foraging
areas and availability of water (Bronikowski and Altmann, 1996; Ganskopp and Bohnert, 2008; Birss
and Palmer, 2012; Fleming, 2014). Topographical features (Gaynor, 1994; de Raad, 2012) and climate
also influence animal behaviour (Henzi et al., 1991a; Barrett, 2009; von Doorn et al., 2010; Hoffman
and O’Riain, 2012a; Marshall et al., 2014; Dostie et al., 2016 and Slater et al., 2018) and the availability

of water and food, mostly dictated by vegetation type (Pasternak et al., 2013).

Stone et al. (2013) investigated the spatial distribution of the Chacma baboon habitat based on an
Environmental Envelope Model as qualitative distributions were available, but quantitative data
across southern Africa was not. GIS and data extracted from environmental layers was used to indicate
the habitat where baboons were found i.e. altitude, temperature and rainfall (Table 2.3). This model

recognised that areas well known for baboon ranges may actually be marginal habitat.

Dubay (2018) investigated the response of Chacma baboons to wildfire in the Cape Peninsula and
found that the post-fire range was larger than that prior to the fires and the additional area did not

include burnt habitat. The troop benefited from the release of seed from exotic pine trees as a result
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of the fire, but highlighted that the proposed removal of the alien vegetation may lead to increased
human-wildlife conflict as a result of a food source being removed. The behavioural flexibility of
baboons suggests that they can adjust to a large-scale wildfire. Figure 2.12 shows the burnt fynbos
vegetation after the 2019 wildfire in the study area indicating little or no foraging available. Figure
2.13 shows a baboon in the burnt landscape after the March 2017 Rooiels wildfire where the troop
were feeding on fynbos seeds. J. Mormile (personal communications, 2019) commented on the

important role baboons play in seed dispersal and germination post-fire.

Table 2.3: Environmental variable ranges of Chacma baboons adapted from Stone et al. (2013).

Environmental Variable | Minimum level | Maximum level
Altitude (m) -6 3286
Max. Temp. (°C) 14.4 38.2
Min. Temp. (°C) -6.1 17.3
Rainfall (mm) 15 1555

The impact of climate change on weather patterns and the environment is well documented in the
literature. Research on extreme weather patterns (van Doorn et al., 2010), shifting seasons (Barwell,
2015) and man induced fires (le Maitre and Midgley, 1992; Dubay, 2018) lead to a change in vegetation
over time (Cowling and Richardson, 1998; Guth, 2005; Turner, 2012), and hence influence baboon
movement. Because of the short duration of the study and the limited observations from the collar
and volunteered information being available, the potential threat of climate change cannot be

included in this study.

This literature review has attempted to cover a number of applied geographical approaches which will
inform a mixed method approach using both qualitative and quantitative data in Chapter 4. The aim
was to be thorough, exhaustive and accurate in order to understand how the geography of the study
area presented in the next chapter influences the Pringle Bay baboon troops movements. Hoffman
and O’Riain (2012b) stated that “quantification of the animal landscape requirements can provide a
mechanism for identifying priority conservation areas at the human-wildlife interface.” The literature
shows that using GIS to build a data base of environmental information which can be overlain with
the baboon troop movements may lead to patterns being observed which can then be used to inform

the management of human-baboon conflict in Pringle Bay.
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Figure 2.12: Burnt fynbos vegetation after the January 2019 fire in Pringle Bay and Betty’s Bay
which burnt two thirds of the Kogelberg Nature Reserve covering an area of 12 800 hectares
(reported by the Overberg Fire Protection Services on 29 May 2019, retrieved on 6 June 2019

https://overbergfpa.co.za/cool timeline/1-jan-bettys-bay/).

Figure 2.13: Burnt fynbos vegetation after the March 2017 Rooiels wildfire where the baboons

were observed eating fynbos seeds.
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CHAPTER 3: STUDY AREA

This chapter describes the location of Pringle Bay in South Africa and a provides a historical overview
of the development and densification of the town. The geography is described detailing the
topography, drainage, geology and soils while the vegetation endemism and biodiversity is

highlighted. Weather patterns are explained and the importance of fire described briefly.

3.1 Location of Pringle Bay
Pringle Bay is a coastal town in the Overberg region of the Western Cape Province, South Africa. The
study area is 90 km south-east of Cape Town and along south-eastern limits of False Bay, as shown in

Figure 3.1. Pringle Bay is administered by the Overstrand Municipality and is located between the

towns of Rooiels (5 km to the north) and Betty’s Bay (10 km to the south-east).

Figure 3.1: Locality map of Pringle Bay.
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3.2 Development of Pringle Bay

Historically, the coastline between the Steenbras and Palmiet Rivers was inaccessible. The Steenbras
River could only be crossed at low tide and there was no road to navigate the steep and rocky slopes
of the Kogelberg mountains. The Hermanus Historical Society (2015) noted that it was only in the
1930s that several farms were bought with the idea of developing seaside villages. A route from
Gordon’s Bay to Betty’s Bay was needed if development was to take place. A road was built during
World War Il by Italian Prisoners of War, a strategic military project to give access to the two radar
stations built on the Hangklip mountain. This changed accessibility to the area and the villages of
Rooiels, Pringle Bay and Betty’s Bay started to develop. However, it was only after electricity was
introduced in 1993 that development really took off. Figure 3.2 is a photograph of Pringle Bay taken
in about 1990 demonstrating the low degree of development before the introduction of electricity.

These same erven are now almost fully developed.

Figure 3.2: Photograph of Pringle Bay taken from the Point looking northwards to Klein
Hangklip circa 1990 [Photo: D. Muirhead]. Four houses are seen in the photograph where 25

houses now exist, with an associated loss of habitat.

According to Statistics South Africa (Census 2011) there were 800 permanent residents living in Pringle
Bay in 2011, and 401 (21%) of the erven were developed. The estimated permanent population in
2019 was 2 000, with more than 75% of the 1 890 erven now developed (J. du Toit, personal
communication, 5 June 2019). Table 3.1 indicates the growth and population since inception in 1938
and Figure 3.3 shows how the towns of Rooiels, Pringle Bay and Betty’s Bay have grown over a 25 year
period. The development of Pringle Bay has resulted in a concomitant loss of natural habitat within

the town upon which the baboons foraged.
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Table 3.1: Pringle Bay population and urban growth (Cape Water Programme, 1996; Geldenhuys,
2006; National Census 2001 & 2011; du Toit, 2019 and Smith, 2019).

Year 1938 | 1951 | 1961 1970 1980 1990 | 1996 | 2001 | 2011 | 2019
Developed 0 3 8 | unknown | unknown 319 620 836 | 1048 | 1418
erven (75%)
Permanent 0 0 0 15 40 50 250 690 800 | 2000
residents

2000
1600
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&
>
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400
o—0—0—0—0—0—0—0—0—0—0
0
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Figure 3.3: Growth of permanent residents at Rooiels, Pringle Bay and Betty’s Bay after the

introduction of electricity in 1993 (after Gumbi, 2011; du Toit, 2019).

3.3 Topography and Drainage

Pringle Bay is situated on the eastern coastline of False Bay on a flat coastal wave-cut platform. The
slopes steeply rise to form the Klein Hangklip mountains to the north-east, the Hottentots Holland
mountains to the north-west, the Groot Hangklip mountains to the south and east. Nature reserve
areas, administered by Cape Nature, are the Kogelberg Biosphere and the Hangklip / Brodie Link
corridor which are on the boundary to the north and south-east, respectively. The Hangklip mountain
reaches 484 m above sea level and the Atlantic Ocean is to the south. Figure 3.4. presents an oblique

view of the village of Pringle Bay highlighting the flat coastal plain and key topographical features.

The catchment area of Buffels River covers 5.4 km? of which the urban catchment is 2.3 km? (Qunu,

2009). The Buffels River forms a boundary to the urban edge on the northern side of the town where
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it forms a small estuary and then flows over the Pringle Bay beach before entering the sea (Heydorn,
2010). The Hangklipkloof Stream has its source in the Hangklip mountain and together with other run-
off from the mountains flows across the coastal plain as surface water (stream or braided streams)
and subsurface water (wetlands and seeps). A surface water map of the study area is shown in Figure
3.5. Urban development has resulted in the destruction of natural wetlands and streams have been

channelized to prevent in flooding (especially in winter) and erosion (Day, 2014).

Figure 3.4. Oblique aerial view of Pringle Bay showing the flat coastal plain and key

topographical features (Google Earth Imagery, June 2019).

34 Geology and Soils

The geology of the area is underlain by rocks of the Table Mountain Group (TMG) that are some
400 million years old. They were subjected to structural forces some 280 million years ago, resulting
in the rocks being folded and faulted (Newton et al., 2006). Generally, the rocks are quartzite and
quarzitic sandstone with some thin shale layers in places (Rogers, undated). Figure 3.6 shows the
geology of the study area, indicating both the formations of the older TMG and the more recent

Quaternary sand deposits.
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Figure 3.5: Surface water map of the study area (Data source: Cape Nature, 2017).

Figure 3.6: Geology of the study area (Data source: Council for Geoscience. nd.)
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Guth (2005) described the soils as either being acidic (rocky sandstone slopes) or alkaline and sandy
(coastal plain), both of which are nutrient poor soils upon which fynbos vegetation flourishes
(Le Maitre & Midgley, 1992; Cowling & Richardson, 1995). Figure 3.7 shows the north-south elevation
profile with a photographic view from the river mouth looking west towards Betty’s Bay, typical of the

coastal sand vegetation.

Figure 3.7: North-south elevation profile with a photographic view from the river mouth
looking west with typical coastal plain vegetation along the rocky shoreline (adapted from

CapeFarmMapper 2.2.3,01/11/2020).

3.5 Vegetation

Pringle Bay lies in the Cape Floral Kingdom, the smallest of the six plant kingdoms of the world (Moll
et al.,, 1984) and is part of Kogelberg Biosphere which is considered an important biodiversity hotspot
with over 9 000 plant species occurring in the different vegetation types. Endemism is high and is
under pressure due to habitat loss and development (Cowling and Richardson, 1998; Manning, 2007
and Skowno, 2019). Johns (2010) refers to the Pringle Bay urban area as a sensitive lowland
environmental area primarily due to the coastal wetland flats and dune systems. The fynbos biome is
an endemic species-rich vegetation type, but low in nutrients (Manning, 2007; Bean and Johns, 2005;

Cowling et al., 1996) and provides low-quality forage for general herbivores, including baboons
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(Davidge, 1977). The fynbos biome is dominated by proteoids, ericoids, restioids and geophytes
(Cowling, 1995 and Manning, 2007).

Attwell (2015) describes seven different vegetation types in the buffer zone of the Kogelberg
Biosphere Reserve, each with their own special and endemic plants. A vegetation type is a broad
classification of vegetation based on appearance and functional characteristics (Mucina and

Rutherford, 2006). Four vegetation types occur in the study area:

o Kogelberg Sandstone Fynbos is found on the slopes of Hangklip and Pringle and Daskop peaks;

e Hangklip Sand Fynbos covers most of Pringle Bay and the coastal plain between Hangklip and
the sea;

e Western Coastal Shale Band Vegetation is found along a narrow strip in Hangklipkloof and is
typically associated with the Cedarberg Formation; and

e (Cape Seashore Vegetation is at Cape Hangklip area.

The diagram presented in Figure 3.8 illustrates the two dominant vegetation types and fynbos units

found in the study area.

Figure 3.8: Description of the fynbos vegetation in the study area (after Rebelo et al.,2006).
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Boucher (1978) described the more detailed classification of the plant communities in each fynbos
unit, as shown in Figure 3.9. This was used by Guth (2005) when investigating the seed dispersal

abilities of baboons in the fynbos.

Figure 3.9: Map of plant communities found in the study area (after Mucina et al., 2018).

3.6 Biodiversity

A biosphere reserve is described as “special places for people and nature” (UNESCO, 2002) and the
Kogelberg was the first recognised biosphere in South Africa when proclaimed in 1999 (Pool-Stanvliet,
2014). The Kogelberg Biosphere Reserve is a hotspot of biodiversity (Bean and Jones, 2005) and a
centre of endemism (Cowling, 1990). The Critical Biodiversity Areas (CBA) and protected areas (Cape
Nature Reserves) that surround the town (Figure 3.10) highlight the importance of this critical
southern coastal transition zone (Johns and Johns, 2001); while the Ecosystem Threat Status 2016 for
the study area (Figure 3.11) revealed that Pringle Bay and surrounds are considered Critical and or

Endangered (Pool-Stanvliet et al., 2017).
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Figure 3.10: Critical Biodiversity Areas and protected areas surrounding Pringle Bay (adapted

from CapeFarmMapper 2.2.3, 11 February 2021).

Figure 3.11: Ecosystem Threat Status in 2016 (adapted from CapeFarmMapper 2.2.3, 11
February 2021).
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3.7 Land use of the study area

The land use cover of the baboon range study area is mapped in Figure 3.12. Most of the area has not
been modified by human settlement and the town is surrounded by natural vegetation and protected

areas (Cape Nature Reserves) to the south, west and north.

Figure 3.12: Land cover map of the study area.

3.8 Climate and Weather Patterns

Pringle Bay experiences a Mediterranean climate, moderated by the proximity to the ocean (Crosti
et al., 2006; Miller, 1983). Summers are moderately hot and dry with temperatures varying between
18 - 25 °C, winters are mild and wet with temperatures between 8 — 15 °C (Cowling, 1995 and
Goldblatt, 1997). This is a winter rainfall region with a mean annual rainfall of 750 mm. Prevailing
winds in summer are from the south-east and in winter from the north-west. Barwell (2015) recorded
that the climate is mostly influenced by the east-moving cyclones of the circumpolar westerlies and a

belt of subtropical anti-cyclonic cells of high pressure and the seasonal migration of these systems.
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This succession of cold fronts with rain-bearing north-west winds (Bergh, 2012) is typical of the study
area. Goldblatt and Manning (2002) also mention that the south-facing mountain slopes may have
higher rainfall in summer than the leeward-slopes because of the south-eastly winds. This moisture
often forms clouds on the Hangklip mountains and is often referred to as “Hottentot’s Blanket”

(Rebelo et al., 2006).

The seasonal wind-roses for the study area are shown in Figure 3.13 and indicate that southerly to
south-easterly winds dominate during summer, spring and autumn. Onshore winds from the west
occur throughout the year and north-westerly winds are strongest during the winter. The temperature
records show that the highest mean temperatures are recorded during January and February while
July records the lowest. The annual rainfall distribution for the south-western Cape Hangklip area
reflects a unimodal winter peak and summer dry season (Boucher, 1978). The wet period is usually
between April to October, while the months of June, July and August usually record the highest

rainfall. The dry period is usually from November to March.

Figure 3.13: Seasonal wind (Barwell, 2015) and monthly precipitation and temperature

patterns (climate-data.org) for Pringle Bay.
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3.9 Fire

Fire can cause devastation to life and property but is important to the survival of fynbos biome (Crosti
et al., 2006, Rebelo et al., 2006 and Bergh, 2012). Fire occurs regularly and naturally in this ecosystem
and sources include lightning strikes, spontaneous combustion and friction of rolling rocks and stones
according to Boucher (1972). Humans also plays an important, if notorious, role (Boucher, 1972 and

Esler et al., 2014).

Fynbos is prone to fire, but it is the fire regime that is important (Esler et al., 2014). This relates to the
seasonal timing, intensity, area covered and frequency. Fires occur in summer when the conditions
are hot and dry and driven by strong south-easterly winds. Most fynbos communities burn every 12 —
15 years according to Cowling and Richardson (1995). Figure 3.14 shows that there were 67 fire events
in the area between Rooiels to Betty’s Bay between 2006 and 2018. Pringle Bay was associated with

35 of these over the last 13 years (C. Francis, personal communication, 3 December 2020).

Figure 3.14: Fire incidents in or near Pringle Bay (Pringle Bay Volunteer Community Fire

Fighters, Appendix D).

The catastrophic fire that started on 1 January 2019 is depicted in Figure 3.15 which shows a collage
of photographs of the fire and post burn landscapes and depicts the intensity and extent. This meant
that the 12 800 hectares burnt would impact the future carrying capacity for wildlife for a number of
years while the fynbos recovers. While this fire occurred during the second summer of this research
project, multiple fires over the past 13 years were largely due to human impacts associated with the

urban development that has taken place.

43



Figure 3.15: Collage of photographs of the Pringle Bay fire of January of 2019 showing the

extent, intensity and loss of vegetation cover.

3.10 Conclusions

This chapter has detailed the geography of the study area pertinent to the baboon troop movements.
In the previous chapter the literature review included the importance of habitat and noted that
baboons play an important role in biodiversity yet their role within the fynbos is not well understood
or researched according to imminent specialists in their respective fields. The next chapter introduces

the methodology adopted to determine the spatial and temporal distribution patterns of the baboon
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troop. The philosophical approach to the methods is centred around the geography of the study area

depicted in this chapter, thus providing a sense of place within the landscape and the environment.
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CHAPTER 4: METHODOLOGY

4.1 Introduction

The scientific method was adopted to determine the spatial and temporal distribution patterns of the
Pringle Bay baboon troop in relation to the geography of the study area. The literature review laid the
foundation for the methodologies adopted. A geographical perspective using engaged research,
where discovery and mobilization of knowledge to the mutual benefit of the community (Beaulie
et al., 2018), rather than a primatologist or animal behaviourist specialist study, was followed. The
engaged approach uses real data for a practical outcome (Boyer, 1996) when looking at the spatial
distribution of the semi free-living troop of baboons in Pringle Bay. As a permanent resident of Pringle
Bay my local knowledge and observations of the baboon troop and the HWC management over the

last ten years provided valuable and unique insight for this research.

Data collection was conducted over a two-year period and two different data sources informed this
study on the movement of the Pringle Bay troop. A mixed-method approach (Creswell, 2006) was
followed, where both qualitative (WhatsApp observations) and quantitative (tracking collars) data
were used, to gain a better understanding of the geographic phenomena (Yeager and Steiger, 2012)
influencing the baboon movement. Goodchild and Li (2012) described VGl as a relatively new way to

crowd-source data to build a geodatabase.

A desktop study approach to the environmental data was used and data were obtained through
secondary sources such as South African National Biodiversity Institute (SANBI), the Chief Directive
National Geo-Spatial Information (NGI), Council for Geoscience, Overstrand Municipality and Cape
Nature. The history of human-wildlife conflict in Pringle Bay was based on archived sources from
media, anecdotal information, Overstrand Municipality and PBRPA reports. The philosophical
approaches to the methods used are centred around geography and a sense of place of the landscape,

the environment and humans.

The GIS software used was ArcGIS Desktop 10.7 (ESRI® Inc. 2018) (hereafter referred to as ArcMap)
under license to the Geography Department at Rhodes University. ArcMap was used to display and
analyse the baboon sighting location data. The projection used to create accurate maps for the study
area and to conduct spatial analysis was Transverse Mercator, central meridian 19 and was referenced

to WGS84 datum (refer to Section 2.4). ArcMap was used to explore data within the data set and to
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link the environmental data layers to the baboon locations to identify trends and to identify the spatial

and temporal patterns of the baboon observations.

The local Points of Interest (POI), which are based on the names of places and features in Pringle Bay
used by the local residents and baboon monitors, were mapped (Figure 4.1). This mapping was
required so that consistent locations could be used when interpretating the collar data and processing

the WhatsApp data.

Figure 4.1: Points of interest in and around Pringle Bay identified and mapped.

4.2 Human-wildlife conflict in Pringle Bay

The objective of this desktop study was to document the history of the human-baboon conflict in
Pringle Bay and to give context to the management of the Pringle Bay troop over time. The collection
of data from existing reports involved two techniques of sourcing data - internally and externally
(Juneja, nd). Internal information from PBRPA annual reports and the Pringle Post, together with
anecdotal information (from long term residents of Pringle Bay) gave valuable information which was

used to construct a timeline of the human-baboon conflict.
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External sources of information included an archive search in local and national newspaper (Cape
Times, Argus, Daily Maverick etc.) for any reports on Pringle Bay and baboon conflict. Scientific studies
and baboon management pertaining to baboons in the Kogelberg Biosphere, Pringle Bay and
surrounding towns were sourced from the Overstrand Municipality and Cape Nature. Reference was
found to two surveys which were conducted in Pringle Bay to better understand the resident’s
perception of the human-baboon conflict. These were done 12 years apart, the first by Pearce in 2006
and the second by the PBBAG in 2018. Baboon management by the Overstrand Municipality was
initiated in 2002 when a baboon management task team was set up and a program to create public
awareness of the human-baboon conflict was started. When PBRPA initiated a privately funded
management program in 2013, neither the Overstrand Municipality nor Cape Nature had a mandate
to manage baboons within the urban boundary. A second baboon management plan for the whole of

the Overstrand Municipal area was initiated by the municipality in October 2019.

Using the approaches described above, the human-baboon conflict in Pringle Bay was put in context -
a timeline was created to show that while the conflict is ongoing it was first highlighted in the mid-
1980’s. Residents’ perceptions have changed over time and baboon management mitigation measures
promised by the local authorities have never fully materialized (i.e. waste management is still a current

problem). This timeline is addressed further in Section 5.2.

4.3 Collar Data

4.3.1 Introduction

As outlined in Section 2.5, the PBRPA initiated a baboon monitoring program in 2012. In 2017 the
decision was taken to fit GPS-based tracking collars to two baboons. This was to aid the monitors to
locate the baboons before they entered town. Permission was requested and granted from Cape
Nature to firstly, capture and collar two baboons to fit tracking collars for monitoring purposes
(Appendices B) and secondly to deploy the radio network relay stations in the Kogelberg Reserve.
Human Wildlife Solutions, a specialist wildlife management company, was mandated to manage the
capturing and collaring of the two baboons together with the installation and management of the
tracking system (Appendices B). Permission was sort from the PBRPA in November 2017 to use the

resulting collar data for this research (D. Muirhead, personal communication, 16 November 2017).
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4.3.2 Data collection
The GPS data downloaded from the two tracking collars was provided in a Microsoft Excel (2018)
format by Dr P. Richardson of Human Wildlife Solutions. This data set covered a monitoring period of

22 months, with a frequency set at 30 min. intervals. This created a record of 18 280 data points.

This study combined the observations from both collared animals, as baboons are considered group
living mammals and the movements of the alpha male and alpha female would generally dictate the
troops movements (Beamish, 2009 and King and Sueur, 2011). The female record started in October
2017 and the male in November 2017. The male’s tracking collar stopped recording mid-January 2019
when the battery life ended. The battery was not replaced and no further observations were recorded
during the study period. Figure 4.2 shows the comparative monthly sighting data for both the alpha
male and female during the 22 month period. The graph indicates that no data were generated for
the period 6 February - 7 March 2019 as a result of the tracking system not being operational and that

the male tracking collar was no longer functional, as previously discussed.

Figure 4.2: Male and female baboon data recorded between October 2017 and July 2019.

During this research, the following key assumptions were made:

e The monitoring of the baboons impacted their movements within the urban area only - the
monitors were rarely observed above the fire break adjacent to the urban perimeter. This line

was used to distinguish between the urban area and natural habitat (Figure 4.1);
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e A dataset combining the observations from both the male and female tracking collars would
inform the distribution of the baboon troop;

o The network coverage to track the baboons had blind spots towards both the south of the
study area (near the Hangklip Hotel) and north of town (when they went over the “Twee
Susters” mountain ridge);

e Three gaps in the data (data missing for more than 2 days) were noted. These constituted
5.8% of the total days of this study (Figure 4.3). The portion of the days lost is not considered

a limitation to the study.

B Collar data available ®m10-13 Aug 2018 m20-25 Nov 2018 m6 Feb-5 Mar 2019

Figure 4.3: Pie chart showing the days with missing collar data in relation to the total research

period of 651 days.

4.3.3 Methodology

Collar data was provided in an Excel spreadsheet recording the date, time and position (as degrees
longitude and latitude). The data from the two tracking collars were combined to create a single
database. Using the Conversion toolbox in ArcMap this Excel data was converted into point feature
classes in a geodatabase. This was plotted on a map allowing for the visual exploration of spatial
relationships and patterns. When the baboon observation data was imported into ArcMap several
“outlying” data points were observed. This amounted to 0.07% of the total data points and most
plotted in the ocean. Clearly these were not valid locations and were removed from the dataset by
editing the features in the geodatabase. The data was projected to Transverse Mercator central
meridian 19, referenced to WGS84 datum for spatial analyses. Data analyses were done using both
Excel and ArcMap. A selection of tools from various ArcMap Toolboxes were used (Table 4.1).
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Table 4.1: Tools used from the ArcMap Toolboxes.

ArcToolbox Tools

Analysis

Conversion

Data management

Editing

Geostatistical analyst

Spatial analysis

Spatial statistic

Extract (clip)

Overlay (spatial
join)

Excel (excel to
table)

From raster
(raster to
polygon)

Feature class (create
feature class)

Features (create
feature to point) &
(create feature to
polygon)

Fields (add field)

Snap

Interpolation (IDW)

Density (kernel
density) & (point
density)

Extraction (value
to points)

Interpolation

(IDW)
Generalizations Map algebra
(dissolve) (raster calc.)
Joins (join) Reclass (reclassify)

Mapping clusters
(hotspot analysis -
Getis-Ord Gi*)

Sampling (create
fishnet)

A simple baboon range polygon was created to show the maximum extent of the territory in which
the baboons moved. This was done by drawing a polygon around all the distribution points and saving
the polygon as a map layer. The minimum convex polygon approach used by Slater et al. (2018) when
researching multiple troops and the overlap of troop ranges was not used as this study observed a

single troop in Pringle Bay and would have possibly incorporated the ocean.

Density surfaces indicate where the baboon locations (point feature) were found in the study area
and where the high and low concentrations of where the baboons were observed occured. Density
mapping is a GIS tool which is used in social, environmental and applied studies such as natural
disasters or crime mapping (Deng et al., 2016). However, point density analysis that is quantitative can

provide valuable insight when combined with other data layers to create new feature classes.

A density map of the baboon sightings in the study area was created from the vector features, which
were the locality points from the GPS data collected over the twenty-two-month study period. This
was the standard map extent used to generate an animal range map. The home range in this research
was defined using the 95 percentile (home range) and 50" percentile (core area), as recommended
by Anderson (1982), Slater et al. (2018), Ellington et al. (2019) and Lochner and Lindenberg (nd) in
their research papers on modelling animal home territories using the Kernel density method. The
method used to generate the results was based on a set of practical notes by Lochner and Lindenberg
(nd) and Anonymous (2020). A simplified cartographic model of the GIS analysis sequence is shown in

Figure 4.4. This was repeated for each season per year and the layers were summed to give a range
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map for the study period which showed the 95% isopleth (home range) and the 50% isopleth (core

area), the latter delineated the territory where the baboons spent most of their time.

Figure 4.4: Cartographic model of the GIS analysis sequence to create a range map showing

the home range as the 95% percentile and core area as the 50% percentile.

Temporal analyses identified sleep sites using the non-daylight observations. Lewis (2014) used field
observations to identify sleep sites as they followed the troop from morning sleep site to evening
sleep site and noted that the baboons spent from 10 to 40 minutes moving to or from their overnight
sleep sites. In light of these observations the non-daylight hours were increased by 30 minutes. The
seasonal variation was also taken into consideration as the day length is variable throughout the year.
The times of dusk and dawn were averaged for each month (Figure 4.5). This baboon data set was

mapped as a kernel density surface and sleep sites were identified.
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Figure 4.5: Daylight hours defined using dawn and dusk times for Cape Town (after

https://www.gaisma.com/en/location/cape-town.html)

Time and seasonal analyses were also used for weather and habitat preferences (Section 4.5). Spatial
analyses using ArcMap were used to identify time spent inside the urban area and that outside of it.
Query definitions linked the observations to the cadastral surface of Pringle Bay and the ArcMap
spatial analyst tools were used to create a point density surface, kernel density and hotspot maps.
Overlay analysis was used to understand the habitat where the baboons were observed. Joining the

attributes of the vegetation, wetlands and urban area allowed for spatial and statistical analysis.

The Hot Spot Analysis (Getis-Ord Gi*) in the spatial statistics toolbox for mapping clusters was used to
identify statistically significant hot and cold spots for the urban baboon observations. Kernel density
surfaces informs on data clusters, but it does not consider statistical significance. Before performing
the Hot Spot Analysis several other geoprocessing tasks were required (Zahran et al., 2019). The
method used to generate the results was based on a San Bernardino Valley College tutorial (Anon,
nd). Figure 4.6 is a cartographic model indicating the process flow for the hot spot analysis of the GPS
urban baboon data. Kalinic and Krisp (2018) noted that areas identified as hotspots from the Gedis-
Ord Gi* statistical analyses were often not grouped into high density values in the kernel density maps.
Methods using baboon locations (points), kernel density and hotspot analysis were applied, as local
knowledge of the baboon movements in the urban area was known and certain areas were known to

be visited often by the baboons.
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Figure 4.6: Cartographic model for the urban baboon observation hotspot analysis.

Spatial Autocorrelation (Moran’s | Method) is a common statistical analysis used to determine if the
patterns shown by feature locations (points) or the feature values are clustered, dispersed or random
(ESRI, 2018). The result from this analysis are shown in Figure 4.7 and indicates the z-score (0.64) and
the corresponding Moran’s Index ( -0.0012). These values indicate that the ‘pattern does not appear
to be significantly different than random.” The lack of clusters indicated that a Hot Spot Analysis was
not required (Zahran et al., 2019). Never-the-less, the urban baboon data was aggregated and the Hot

Spot Analysis (Getis-Ord Gi*) was done.
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Figure 4.7: Spatial Autocorrelation output report for the urban baboon data.

4.4 WhatsApp Data

4.4.1 Introduction

WhatsApp Messenger (2009) was used to create a baboon alert group for the residents of Pringle Bay
in May 2016. It was terminated in July 2019 due to a full subscription of 257 members. This was a
conduit to report sightings of the baboon troop and to serve as a warning system within the
community. Primarily, it was a neighbourhood awareness group created to locate the baboons and to
give advance warning to take precautions to prevent opportunistic behaviour by the animals. These
sightings are likened to “field observations” done in real time using the erf number as a locational
identity, but without a time interval and is referred to as an irregular track by the University of
Southampton (2021). The creation of this quantitative data base was based on a filter approach to the
non-numerical nature of the data which is referred to as “messy data” by Dobson et al. (2020). The
high-volume and unstructured nature of the data from the VGI, which was crowd-sourced, meant that

the data had to be mined, an approach recommended by Senaratne et al. (2017). Information
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pertinent to the geospatial analysis was recorded based on what citizens perceived to be important —

which according to Antoniou et al. (2017) is an acceptable way to identify key information.

The data generation potential of social media has resulted in the phenomena known as “big data”,
according to Mooney and Pejaver (2018: 2). The sorting and preparation of the VGI data was not a
simple process. It was onerous and time consuming and with possible bias, resulting in loss of accuracy
being a concern. According to Seeger (2008) this is a common issue with sorting ‘big data.” It was only
feasible for this research project as the researcher was intimately familiar with the study area. Local
POIs were generally identifiable from the messages (Figure 4.2) and the mobile numbers could be
linked to the erf number. This was done in two ways, firstly by identifying locations from the message
descriptions and secondly, by contacting the group member directly. The importance of ethical issues
and compliance in collecting and mining this data is regulated by the South African Protection of

Personal Information Act (POPIA, 2020).

4.4.2 Data collection

The WhatsApp messaging data was downloaded from the group. This data was available for a period
of more than three years from 21 April 2016 until the group was terminated on 21 July 2019. This data
provided both observations and locational data on the whereabouts of the baboons and comprised of
10 100 ‘chats’ which were processed and cleaned by removing noise which was described by Connors
et al. (2012) to distinguish useful information (in this scenario by removing irrelevant comments not
related to baboon sightings). The data were also reduced to observations in the same time frame as

the collar data (19 October 2017 to 21 July 2019).

The original data set of 10 100 records was significantly reduced by 68% to 3 252 usable data
observations. The qualitative nature of the data required that the “messy data” be cleaned and filtered
so that locational data could be extracted. The following guidelines were used to select suitable

records:

e Observations were made by the person from or close to their home;

e Telephone numbers could be linked to a location i.e. erf number or POI; and

e Only the location data within the urban area could be used for spatial analysis.
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4.4.3 Methodology

The record of the chat from the WhatsApp Alert Group was exported as a text file. This file was then
imported into Excel. Data preparation involved several steps and required the joining of the different
data sets as shown in a cartographic model in Figure 4.8. Firstly, the data were reviewed and all
information that was not location-specific was removed. Mobile numbers were matched to erf
numbers and POl were recorded so that the Excel data now included the following fields: date, time,
mobile number, location names (erf and POl numbers) and coordinates (longitude and latitude). In
order to join the WhatsApp location data to the Pringle Bay cadastral layer, the cadastral data first
had to be extracted from the polygon to points. The centroid of each polygon was then added as a
new feature using the erf number as the location identity value, leading to the spreadsheet now
including the additional fields showing erf number, longitude and latitude. The WhatsApp data could
now be joined to the extracted cadastral data. Each WhatsApp baboon sighting record now had a
location and this spatial data could then be analysed in ArcMap projected to Transverse Mercator
central meridian 19 degrees east, datum WGS84. The data were used to create a geodatabase for use

in ArcMap, an example of which is shown in Table 4.2.

Figure 4.8: Cartographic model showing the input data, processes used to create the

geodatabase where the WhatsApp data was linked to the cadastral and POI.

A similar methodology for the WhatsApp data analysis as that used in the GPS locality data was
adopted (Section 4.3.3). A density surface was created using the Kernel Density tool to show locations

where the baboons were sighted most in Pringle Bay. The Hot Spot analyst tool using the same
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methodology as the GPS data was used to create a hotspot map. The Spatial Autocorrelation statistical

analysis indicated the spatial pattern was random (Figure 4.9).

Figure 4.9: Spatial Autocorrelation output report for the WhatsApp data

The “hotspots” were identified from the high-density areas shown on the kernel density maps, these

were similar to local knowledge of where the baboons often visited when in the urban area. Seasonal

and temporal analysis was done to answer the Research Question 3 set out in Section 1.5.
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Table 4.2: Example of collar data and WhatsApp data imported into ArcMap, where the
ObjectID was the erf, POl or collar data reference. The category showed which source the data

was from i.e. the female collar (F), the male collar (M) or an observation from WhatsApp (W).

Shape* | ObjectiD Date Time Longitude Latitude | Category
Point 201 20/08/2019 | 10:44:29 | 18.82157 | -34.36705 F
Point 246 19/08/2019 | 12:56:36 | 18.8217 -34.36519 F

Point 13993 03/07/2018 | 13:40:00 | 18.84133 | -34.35818
Point 13994 03/07/2018 | 11:33:33 | 18.84174 | -34.35736
Point 20852 26/02/2019 | 19:04:00 | 18.831501 | -34.352162

£ £ £ £

Point 20853 26/02/2019 | 19:42:00 | 18.830529 | -34.351782

4.5 Environmental Data

451 Secondary data compilation
Geographical and anthropogenic information were identified through the literature and important
environmental features sourced from various national and local authorities. Key geographic

information were sourced from:

South African Biodiversity Institute (SANBI) — vegetation map of South Africa, Lesotho and
Swaziland;

e Council for Geoscience — geology;

e (Cape Nature — Western Cape Biodiversity Spatial Plan;

e Qverstrand Municipality — cadastral information;

e Western Cape Government Environmental Affairs and Planning.

e Western Cape Government Agriculture — CapeFarmMapper.

The weather information was initially requested and obtained from South African Weather Service.
Only the rainfall data were available for Pringle Bay and the wind, temperature and daylight hour
information had to be sourced from two weather stations situated some 30 km away in Strand
(Latitude: -34.1410 Longitude: 18.848) and Grabouw (Latitude: -34.1520 Longitude: 18.8480). The
micro-climate data of the study area was considered important (Bergh, 2012), so alternative weather
information was sourced from World Weather (2019). Historical data from July 2008 to October 2019
for daily and monthly intervals was downloaded for Pringle Bay (Latitude: -34.3478 Longitude:
18.8344).

59



4.5.2 Methodology

Overlay analysis was the foundation of the spatial analysis (Figure 2.9) where the attribute data was
combined with the spatial data. The locality data from both the tracking collars and the WhatsApp
sightings were spatially joined to the various GIS layers such as topography (elevation, aspect, and
rivers), vegetation cover and wetlands areas. A funnel-approach (Figure 4.10) was adopted whereby
all the data was considered (22 months), then the seasonal data (3 months) and lastly what local

patterns were noticeable i.e. urban hotspots.

Figure 4.10: Funnel graph showing the total number of research days and the number of days

per season.

Climate represents the generalization of the weather (Strahler, 1975) and the meteorological season
framework formed the basis of the seasonal investigations (Moore, 1974). The weather data was
processed and imported into the baboon location database. This was achieved by firstly adding an
additional feature to the weather table where the date and hour feature classes were combined.
Secondly, within the baboon location database, the time feature was used to create a class where
each location was linked to an hour of the day. The two tables were then joined creating a geodatabase
where each baboon location was linked to the hourly weather defined by temperature, wind direction
and speed, rainfall, daylight hours and weather description. The seasonal variables considered when
exploring the seasonal baboon movements are listed in Table 4.3. Rainfall during the two year study

period was below average and included the drought which started in 2017.
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Table 4.3: Variables considered when defining the seasonal periods.

Season Months Focus Reason

Spring Sep - Nov | October | bulb season; baboon monitors on holiday
Summer | Dec- Feb | January | driest month 2018 & 2019; fire

Autumn | Mar - May | April peak holiday season

Winter | Jun-Aug | July wettest month 2018 & 2019

Habitat was explored using data from the vegetation map of South Africa (Mucina and Rutherford,

2006). The vegetation type and plant community classification was used to link known natural food

sources (Guth, 2005: Henzi et al., 2011b; Marais, 2005 and Hoffman,2011 and Mormile, 2020) to

where the baboons spent most of their time.

4.6 Conclusion

This chapter has described the methodology selected for this research. It has explained the scientific

method adopted using both qualitative and quantitative data. This allowed for a mixed method and

engaged research approach, the outcomes of which are interpreted in the next chapter.
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CHAPTER 5: RESULTS AND DISCUSSION

5.1 Introduction

The findings of this research investigating the movement of the baboon troop over a period of almost
two years (October 2017 — July 2019) are presented in this chapter. The aim was to determine the
spatial and temporal distribution patterns of the Pringle Bay baboon troop in relation to the geography
of the area. The history of the human-wildlife conflict in Pringle Bay gives perspective to the current
management and provided motivation for the research. The outcomes are presented according to the
objectives described in Chapter 1 and the results are structured under three main focus areas as

follows:

¢ Human-wildlife conflict in Pringle Bay;
0 Timeline of reported conflict
0 Perception versus reality - two independent survey results
e Collar data;
O Baboon troop range
0 Sleep sites
0 Home range and core area — based on the 95" and 50™ percentile approach
0 Seasonal and habitat patterns
0 Urban baboon patterns
e WhatsApp data;
0 Density maps of baboon sightings
0 Seasonal patterns and hotspots within town

0 Importance of wetland areas within the town

5.2 Historic Perspective of Human-Wildlife Conflict in Pringle Bay

This section presents the results stemming from the literature study and the following information
was gleaned where firstly a timeline of baboon conflict in Pringle Bay is presented in Figure 5.1;
secondly two historical surveys of the residents regarding baboons were found and summarized in
Table 5.1; thirdly Pringle Bay troop population could be documented between 2002 to 2020 (Figure

5.2) and fourthly the role that the waste management has influenced the human-wildlife conflict.
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The timeline (Figure 5.1) indicates that the conflict between residents and the baboons coincided with
the development of the town. The urban growth (refer to Table 3.1) post-1993 was largely due to the
electrification of the town. There was habitat loss through land use change, as the erven were
developed. This also impacted the wetlands, resulting in significant ecological problems (Day, 2014).
These low lying areas of the coastal plain are preferred foraging areas of the baboons and are close to
the sleep site on the cliffs of Hangklip at the urban edge. This loss of habitat due to urbanisation was
shown by Hoffman and O’Riain (2012b) to be an important contributor to the human-baboon conflict

and the management thereof.

The first anecdotal evidence of the baboons accessing human-derived food (waste) was related by
long-term resident N. Louw (personal communication, 31 January 2021) who remembers the troop
visiting the local municipal waste site daily in 1995. This waste site was located northeast of Pringle
Bay just off the R44 and was closed in 1999 (Parsons, 1999). Currently a drop-off for garden waste is
located at the same site. Residents and holiday-makers non-compliance with municipal waste
management (leaving unattended garbage bags on the verge for collection) and the lack of
implementation by the Overstrand Municipality of the relevant bylaws, meant the baboons had easy
access to food sources. The baboon’s exposure to human-derived food offered a new source of high

energy food which they have learnt to exploit. The consequence of this in Pringle Bay was threefold:

e The raiding of municipal bins in the town and at scenic lookout points along the coast and in
the car parks at the beach;

e QOpportunistic raiding of houses (often due to residents not being vigilant or having no form
of baboon-proofing such as burglar bars); and

e Planting of exotic vegetation (kikuyu grass; palm trees etc), fruit trees and vegetable gardens

provided easy access to high-value food.

The Overstrand Municipality first initiated a baboon management plan, together with the Cape
Nature, in 2002. Baboon raiding had escalated with reports in the media headlined ‘Baboons terrorise
resort’. The Chairperson of the PBRPA (Diana Head at the time) reported that the “baboons were

breaking into houses about fifteen times a month” (Appendix E).
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TIMELINE
1940

1995

|

2002
2002

2002
2004
2004
2005

2005

2005
2005

2006/

2006

2006

2010,
2010

2012
2012

2012

2012

2013
2013

2014
2016
2017
2017

2017
2017
2019
2019
2019

First mention that there were baboons in Pringle Bay (PB)

Jenny Berrisford (Pringle Post, 2009)

Baboons visited the waste site between PB & Betty's Bay (BB)

Nicollette Louw (personal communication, 31 January, 2021)

Overstrand Municipality (OM) initiates baboon managementtask team

Graig Spencer (OM Nature Conservation Dept): management plan

of conflict resolution, publicawareness & community involvement

CIVIES (Conservation Initiative by International Volunteers for the Environment)
Primate Projectinitiated

Cape Argus - baboon gangs raiding SA homes

Cape Times - Chairperson PBRPA (Diana Head) comments on HWCin PB

Guth study: Pilot study of the seed dispersal abilities of chacma baboons within
the Kogelberg Biosphere protected areas network of Western Cape Province
between 2005 & 2006 5 baboons are killed: 2 shot by residents, 2 runover by cars
and 1killed bya dog

Los Angeles Times: Humans declare war on baboons

Cape Times - Boy stable after 'unprovoked' baboon attack at Kogel Bay Resort
Geldenhyus study: Evaluate the success of the OM management plan to reduce
reduce between residents and baboons in PB

Pearce study: House raiding activities and peoples attitude towards a troop of
chacma baboons in PB

Cape Times interview Kate Jagoe-Davies 'Get your hair done bylJimmy-John,

the baboon

Jenny Trethowan meets concerned PB residents to discuss the baboons

PBRPA initiate an awareness programme (educational pamphlets & signage)
Mervyn Gray

Hermanus Times: Nat Geog sparks aboon furore in PB

PBRPA advised by Cape Nature(CN) and Prof O'Riain (UCT) on management of
the baboons

Pringle Bay Conservancy (PBC) initiates meeting with the OM and CN & initaites
a human-baboon conflict management group

Baboon monitor programme started with 35 resident volunteers

PBCreverts back to the PBRPA & is no longerinvolved with baboon management
Public meeting in PB to discuss baboon management and the first Baboon Action
Group (BAG) of volunteers initiated by PBRPA

2 baboons killed: 1shotand 1 poisoned byresidents

PB baboon WhatsApp alert group started by Mike Meyer (PBRPA)

PB baboon manangement community meeting chaired David Muirhead (PBRPA)
where communityis introduced the use of an electronic baboon location &
tracking system plus another volunteer PBBAG started

Cape Nature grants license to capture & collar baboons

alpha male & female baboon have GPS tracking collars fitted

Cape Nature grants anotherlicense to capture & replace baboon collar batteries
OM funds the monitoring of the baboon monitors

OM initiates Overstrand baboon mangement programme and appoints

Human Wildlife Solutions (HWS) as service provider to implement & manage

Figure 5.1: Timeline of reported conflict from a range of sources and anecdotal information on

the baboons in Pringle Bay.
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Mitigation measures focussed on the management of people rather than the baboons and largely
revolved around educating residents on living in a biosphere. The objective was to get residents to
take responsibility of their own properties without having negative implications on the baboons
(Geldenhuys, 2006). A wildlife documentary “Help! my neighbours are baboons”.

(https://youtu.be/UeOJks5fZrY) is a historical video which recorded the efforts of what the

Department of Nature Conservation (headed by Craig Spencer at Overstrand Municipality) tried to
implement. Human-wildlife conflict escalated between March 2005 and August 2006 during which
time 10 baboons died (two were shot by residents, one was killed by a dog and two were run over by

motor vehicles). Figure 5.2 is a record of the Pringle Bay baboon troop population since 2002.
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Figure 5.2: Pringle Bay baboon troop population between 2002 and 2021.

The management strategy then changed towards the management of the wild animal and not the
residents. Baboon monitors were introduced to keep the baboons out of the urban space in 2012.
Tracking collar technology was employed in October 2017 when the alpha male and female were fitted
with GPS collars. Tracking the baboons was an aid to help the monitoring program practised in Pringle
Bay, as described by the PBRPA (Appendix F). Ongoing human-baboon problems have essentially
manifested and escalated for the last twenty years. The literature showed that two surveys were
conducted to in Pringle Bay and the outcomes are summarized briefly in Table 5.1. Both surveys had
a similar percentage of respondents who had had encounters with baboons (78% in 2006 and 72% in
2018). The number of respondents who had baboon proofing in some form or another in 2006 was
86% while this decreased to 76% in 2018 (possibly an unintended consequence of having baboon

monitors). The 2018 survey indicated that the residents were better informed about the PBRPA
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baboon management plan than the respondents who took part in the 2006 survey. Credit for this is

assigned to PBBAG - volunteers from the community - who actively engaged with residents and

holidaymakers on the do’s and don’ts of living with baboons (Appendix G).

Table 5.1: Outcome of baboon surveys conducted in Pringle Bay (after Pearce, 2006; PBBAG, 2018).

Pringle Bay Baboon Surveys

Survey information

2006 *

2018 **

Date of survey
Type of survey

Survey number
Response to survey
Permanent residents

Non-permanent residents

June - July 2006

Personal interviews and
Questionnaires
210

60%
68%
32%

Sept - Oct 2018

Online survey
(www.surveymonkey.com)
270 respondents

? (not able to assess reach of survey)
56%
30% (14% not reported on)

Survey questions

Attitude towards baboons?

45.8% positive
20.8% negative

50% positive
<15% negative

The level of the problem?

63.9% yes (baboons are a problem)
31.9% no (baboons not a problem)

How dangerous are baboons?

63.9% baboons not dangerous
31.9% baboons are dangerous

Keep baboons out of village? - 46%

Let baboons move freely in | - 27%

village?

Have had encounters with | 77.8% had encounters with baboons | 72% had baboons on property not
baboons? causing damage

Do you have some sort of
baboon proofing?

83.3% had taken measures to baboon
proof their houses

16.7% no baboon proofing measures
in place.

76% had baboon-proof burglar bars
40% had baboon proof bins

Management plan

25% knew what the management
plan was

58.3% did not know what the
management plan was

50% felt there should be more
education about baboons

22.2% felt management should be
multi-faceted and include better
waste management

67% happy with the monitors
7% would prefer no monitors

*

(Pearce, 2006).

House raiding activities and people’s attitude towards a troop of Chacma baboons in Pringle Bay

** Pringle Bay Baboon Action Group (PBBAG) https://www.surveymonkey.com/r/M7QDWQV

downloaded August 2018, results published in Pringle Messenger (PBRPA) in March 2019.
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The perception and attitude towards the baboons initially lent towards coexistence of humans and
baboons. This changed from 2012 onwards when monitoring was introduced. The advice given and
used by the PBRPA was to keep the baboons out of the urban area. Waste management and associated
issues were repeatedly cited as a problem in the human-baboon conflict and will be discussed further

in Chapter 6.

5.3 Collar Data

The collar observations were used to identify the range of the baboon troop for the 22 month period
from the October 2017 to July 2019. The data were used to access how often they were in the urban
area, where they slept, and allowed for analysis of their seasonal distribution, impact of the weather

and identification of urban hotspots which is defined as a place of significant activity in this study.

5.3.1 Baboon troop range

The maximum extent of the area where the baboons visited, as recorded by the GPS collars, was
mapped in ArcMap as a polygon (Figure 5.3) hereafter referred to as the baboon range. This range
area was 13 km? of which the transformed (urban) area was 2.3 km? and the untransformed (natural
landscape) was 10.7 km? which is equivalent to 17.7% to 82.3% proportional representation. These
proportions were similar to the distribution of the baboon collar observations recorded. The total
number of baboon collar observations for the study was 18 281 of which 15 002 were observed in the
natural habitat outside of the town and 3 279 inside the urban boundary with the ratio of 82.1% to
17.9%. This is similar to the research findings by van Doorn and O’Riain (2020) which revealed that

troops that had field monitors spent between 3% and 19% of their time within the urban area.

Three data gaps (data was missing for more than 2 days) were noted which constituted 5.5% of the
total days of this study and the network coverage to track the baboons may not have covered all the
locations where the baboons visited were highlighted in Section 4.3.2. The data from the two GPS
collars which informed this research was considered adequate to determine the range of the Pringle

Bay troop.
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Figure 5.3: The range of the Pringle Bay baboon troop determined using the collar data.

5.3.2 Baboon troop home range and core area of use

The range map was a manual and simple approach to delineate the area where the baboons were
located. The literature indicated that in animal ecology a home range defined by using a 95" and 50t
percentile was acceptable to understand the animals home range use (Rodger and Kie, 2011).
However, Powell (2000) did highlight that the concept of home range was complex and that defining

the edges of the home range was not as important as delineating the core area the animal used.

A map showing the home range and core area of where baboons were observed (Figure 5.4) was
created in ArcMap using the cartographic model displayed in Figure 4.4. The percentile parameters
used were taken from various animal home range studies (Anderson, 1982; Ellington et al., 2019 and
Lochner and Lindenberg, nd) where keeping the model simple was found to be a reasonable fit for the
data. The 95 percentile was used to define the home range and was calculated by summing all the
season variations overlays to be an area of 9.42 km?2. Similarly, the 50" percentile was used to define
the core area used by the baboons and covered 2.38 km?. Rodgers and Kie (2007: 25) highlighted that
the area of a ‘home range, no matter what method used to determine it, merely provides an index

and not an absolute measure of the space used by the animal through time.’
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Figure 5.4: The home range and core area of the Pringle Bay baboon troop determined from

the collar data.

Geldenhuys (2006) noted that in June 2006 the Pringle Bay troops range was 14 km? and the troop
numbered 25 baboons. This study yielded a similar range, but the troop was smaller (13 — 15).
However, using the 95" percentile to define the home range area as 9.42 km? meant that the area
used was 27.5% less than the simple polygon outline range method of 13 km?2. Geldenhuys (2006) did
not describe which method was used to determine the home range. The literature showed that the
size of the home range positively correlates with the size of the troop (Lewis, 2014) and human
modified habitat affected the ranging patterns of baboons (Hoffman and O’Riain, 2012b). Guth (2005)
researched the seed dispersal abilities of the Pringle Bay baboons and reported that 41% of her
observations of the baboons occurred in the urban area. This is markedly higher than the 17.9%

determined in this study.

69



5.3.3 Sleep sites

Eight sleep sites were used by the troop during this study. Seven were south of Pringle Bay and one
north of the town. The sites are mapped in Figure 5.5 in blue and the locations ranked by frequency
of use, where 1 was used the most often and 8 the least often. It is apparent that the baboons like to
sleep in elevated parts of the landscape (cliff faces or near rocky ledges). No sleep sites were recorded
in the low flat lying areas and the troop rarely slept north of the town. This is similar to what studies

on the Cape Peninsula reported (Hoffman and O’Riain, 2012b and Lewis, 2014).

The findings were also similar to sleep sites identified by Pearce (2006) as indicated by the pink squares
in Figure 5.5. There were three sites to the north of Pringle Bay reaching as far as the Klein Hangklip
slopes at Rooiels and none on the southern cliffs of Hangklip. Anecdotal evidence by a long-term
resident who lives in close proximity to site 1 and 2 reported that the baboons have slept on the cliffs

site for the last 40 years (M. Kitching, personal communication 2 February 2021).

5.3.4 Home range use

The Kernel Density map of the collar data presented in Figure 5.6 indicates the high to low density
areas based on number of baboon sightings per square kilometre in the home range and the core area

(refer to Figure 4.4 for POI). The high density locations are coloured red and yellow and included:

Hangklip mountain: cliffs, slopes and adjacent Heuningklipkloof stream valley
e Brodie Link valley and western slopes

e Rooikransbos (a dense thicket of alien vegetation)

e Jeep track valley area

e Hangklip hotel

Limited presence during the day corresponds to the areas coloured in green. The sleep sites are found
in the high density areas south of the town and is expected, as the baboons leave and return to these
sites each day. Other important foraging areas in the high density areas included the area close to the
Hangklip hotel, Heuningklipkloof valley and the Rooikransbos (which is a thicket of Acacia cyclops).
The core area (as defined by Davidge, 1977) are the high density red-yellow coloured areas which are

areas habitually used for sleeping and feeding.
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Figure 5.5: Map showing the baboon sleep sites identified in this research (2017 — 2019) and those identified in 2006.
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Figure 5.6: Kernel density map of baboon observations in their range using the collar data with the

home range and core area also indicated.

The density surface map highlighted clusters in the data but did not statistically quantify them (Figure
5.7). The Hot Spot Analysis tool in ArcMap also identified the clusters of high and low values. Spatial
statistical analysis is a key component to understanding the spatial and temporal occurrences of event
points, in this case each observation recorded on the GPS collars. To have a statistical significance,
hotspot features resulting from data generated by Getis-Ord Gi* statistical analysis will have a high
Gi* value and is considered not to be a random occurrence as explained by ESRI (2018). According to
Getis and Ord (1992) this makes it possible to detect local clusters of dependence for each feature in
the dataset, in this case the baboon observations. The cartographic model referred to in Figure 4.6
was adapted for all the collar baboon observations for the 22 month study period to produce the

hotspot map in Figure 5.7. The hot spot analysis tool identifies spatial clusters of statistically high or
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low attribute Gi* values representing hot spots (red) and colds spots (blue). According to ESRI (2018)
the former delineates clusters with higher than expected incidents and the latter delineates clusters

with lower than expected incidents.

Figure 5.7: Hotspot map indicating hot and cold spots for the baboon collar data.

Spatial Autocorrelation was used to determine if the patterns shown by the collar data observations
(feature points) and attribute values (ICount) which was generated by the ‘collect events’ statistical

tool in the ArcMap statistical toolbox were clustered, dispersed or random. The Spatial
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Autocorrelation (Global Moran’s ) report (Figure 5.8) indicates a z-score of 464 and a corresponding

Moran’s Index is 0.68, meaning the collar data is significantly clustered.

Figure 5.8: Spatial Autocorrelation output report for the collar observations (n = 18 280)

The core area of the range falls within the hotspot high density (red) area. Preference for this area is
attributed to the availability of food, water and favoured sleep sites on the steep mountain slopes
(Lewis, 2014). Water is available from the Heuningklipkloof stream and dense alien vegetation (Acacia
cyclops) is found in the valley at Rooikransbos and on the slopes of Blesberg mountain. This area
includes the sleep sites 1, 2, 3 and 5 (Figure 5.6) and is on the leeward side of the mountains providing

relief from the prevailing south-easter summer winds.

5.3.5 Seasonal variations and habitat usage

The method to derive the home range and core area used by the baboons was also used to analyse
the seasonal differences in the area occupied by the baboons. The seasonal home ranges varied from
3.98 km? to 7.94 km? (mean: 5.65km?). The core area varied from 0.70 km? to 1.92 km? (mean:

1.29km?).
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Figure 5.9: The seasonal variations in home range and core area used by the Pringle Bay baboon troop during the 22 month study period.
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The seasonal ranges varied within and between seasons (Table 5.2) as is visually evident in Figure 5.9.
The smallest home range and core area was recorded in autumn 2018 as 3.98 km? and 0.7 km? while
the autumn 2019 showed an increased home range of 49% measuring 5.92 km? and core area increase
of 88% measuring 1.32 km?2. Winter 2018 home range was 6.64 km? and core area was 1.26 km? both
increased by 20% and 52% respectively to 7.94 km? and 1.92 km?in winter 2019, this was the largest
home range and core arear recorded. Spring 2017 home range was recorded as 5.17 km? and the core
area was 1.45 km?, the 2018 home range increased by 19% and the core area showed the smallest of
the season variations with an increase of 9% to 1.58 km?. Summer 2017/18 home range was 4.49 km?
and had the least variation of the seasonal differences, increasing by 9% to 4.49 km?. The core area
for summer 2017/18 was the second smallest of the seasonal variations at 0.8 km?. This increased by

64% to 1.31 km?in 2018/19.

Table 5.2: Seasonal differences in home range and core areas used by the baboons.

Season Percentage of Home range (95%) Home range core (50%)

Observations km? km?
Spring 2017 7.79% (n=853) 5.17 1.45
Spring 2018 9.28% (n=1016) 6.16 1.58
Summer 2017/18 18.33% (n=2007) 4.49 0.8
Summer 2018/19 11.35% (n=1242) 4.91 1.31
Autumn 2018 14.16% (n=1550) 3.98 0.7
Autumn 2019 17.41% (n=1906) 5.92 1.32
Winter 2018 9.58% (n=1049) 6.64 1.26
Winter 2019 12.09% (n=1324) 7.94 1.92

The Pringle Bay troop used a larger home range during winter and spring than in summer and autumn.
Lewis (2014) observed the opposite in the Cape Point baboon troop, who travelled further during
summer concluding that possible food stress was highest in the warm dry conditions. This study fell in
a drought period which was being experienced in the Western Cape. Three consecutive below average
rainfall years of 2015 to 2017 resulted in what has become known as the Cape Town ‘Day Zero’
drought (Pascale et al., 2020). The winter rains of 2018 brought some relief and, coincidently, the
baboon home range expanded (Figure 5.10). During this time, the core area appeared to be almost
static with an average area of 1.29 km?. The driest months (summer 2017/18 and autumn 2018) had
the smallest core area of 0.8 and 0.9 km?and the wettest months (spring 2018 and winter 2019) had

the larger core area of 1.58 and 1.92 km? respectively.
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Figure 5.10: Seasonal variations in the home range and core area of the Pringle Bay troop and

rainfall for the study period.

The winter of 2018 was the only season which included the area north of the Buffels river. This was
for a period of 12 days when the troop was observed foraging over the river near ‘Waldo’s’ and the
‘Burnt House.” The data indicates that they spent 8 nights at the sleep site on Tweesusters mountain
(sleep site 8). This activity noticeably changed the home range map of 2018 and is possibly attributed
to sightings of the neighbouring Hangklip baboon troop in their home range along the ridge south of
town. While baboons are not considered to be territorial, they are hierarchical and the alpha male will

move the troop if threatened.

The months after the wildfire of January 2019 showed no noticeable change to the Pringle Bay troop’s
home range as the fire did not burn in the core area. Only the territory north of the river and the
slopes of Tweesusters mountain were burnt. This area was only visited for 12 days in the winter 2018.
Research on the behavioural and physiological responses of baboons to wildfire in the Cape Peninsula
by Dubay (2018) concluded that the baboons preferred unburnt areas to burnt areas, increasing their
home range after a fire. However, the baboon’s ecological and behavioural flexibility allows the animal
to respond immediately to a fire by changing their ranging behaviour, social behaviour and diet. The
neighbouring troop from Rooiels was observed feeding in the burnt veld the day after the 2017 Rooiels
fire (J Mormile, personal communication, 2 April 2019), which can be related to the fact that Fynbos
is a fire-adapted vegetation type where fire triggers the seed release in many species. Baboons play

an important role in seed-dispersal and seed-germination, especially after a fire.
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5.3.6 Habitat occupancy

“Habitat preference is the consequence of habitat selection, resulting in a disproportional use of some
resources over others. Habitat preferences are most strikingly observed when animals spend a high
proportion of time in habitats that are not very abundant on the landscape” (Krausman, 1999: 86).
The land cover of the baboon range was mapped (Figure 3.12) and the different habitats visited by

the baboons investigated.

This analysis aims to show relative use by the baboons (number of observations as a percentage)
against the relative extent (land cover class as a percentage of the total range) in order to identify if
any land cover classes are favoured more than others. When comparing proportion of observations
versus land cover class proportion, a 1:1 ratio would show no preference, anything larger than a 1:1

ration would show a preference and less than a 1:1 would suggest avoidance (Table 5.3).

Table 5.3: Index of baboon occupancy determined by a ratio of the proportion of land cover

percentage to the proportion baboon observations percentage.

Land cover description Ratio of land cover to baboon
observations index
Transformed (urban) 1.0
Untransformed (non-urban) 0.3
Untransformed (Cape Nature) 2.3
Wetlands in town 1.2
Wetlands outside of town 0.5
Mountain fynbos vegetation 1.7
Coastal fynbos vegetation 0.4

The land cover of the 13 km? baboon range comprised of transformed (urban) areas (2.3 km?) and
untransformed areas (10.7 km?) which included privately owned land (most with of natural
vegetation) (6.8 km?) and Cape Nature Reserves areas (3.9km?). The Cape Nature reserve area
accounted for 30% of the land cover. The proportion of baboon observations relative to the proportion
and the Cape Nature reserve areas (specifically the Hangklip and Brodie Link areas) was 2.3 indicating
it was the most favoured area of the baboon range. Figure 5.11 shows the percentage of baboon

observations relative to the percentage of land cover in the baboon range.
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Figure 5.11: Baboon occupancy in the transformed and untransformed land cover class

The vegetation land cover classes were defined as mountain or coastal fynbos. The baboons showed
a higher preference of 1.7 for the mountain fynbos and a much lower preference of 0.4 for the coastal
fynbos. Figure 5.12 indicates that the baboons were observed 79% in the smaller mountain fynbos
area and less in the larger area of the coastal fynbos where they were observed 21% - indicating that

the baboons favoured the mountain fynbos vegetation.
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Figure 5.12: Baboon occupancy in the two vegetation classes

The wetland areas which comprised 23% (3 km?) of the baboon range occurs in both the transformed

and untransformed areas and are located in both vegetation types. However the wetlands were not
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considered as a land cover class on its own as the urban area wetlands have been modified by
development and the natural wetlands are largely seasonal . However, when the baboon occupancy
of the wetlands was quantified, it was interesting to note that when comparing the proportion of the
baboon observations to the total wetland area the ratio was 1:1 indicating ‘no preference’. But when
the wetland area was reclassified into ‘urban wetland” and ‘non-urban wetland” there was an

interesting difference in preference noted.

In the transformed area the wetlands covered 1.1 km? of the 2.3 km? of the urban area i.e. 48% of the
urban land cover. It is important to note that the wetland area found in the urban area has according
to Day (2014) largely been destroyed by urban development and the once natural wetlands and
streams have been channelized. The baboon occupancy in this area was 57% of the urban baboon
observations indicating that when the baboons visited town, they favoured the areas which were

considered wetland areas, but have now largely been modified (Figure 5.13).

Baboon occupancy of urban wetlands
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Figure 5.13: Baboon occupancy in the transformed land cover class (urban area).

In the untransformed area (non-urban) the wetlands covered 1.9 km? of the 10.7 km? of the
untransformed area of the baboon range i.e. 18% of the untransformed land cover. These wetlands
occurred mostly in the coastal fynbos areas. The baboon occupancy in these non-urban wetland areas
was 15% of the baboon observations in the untransformed land cover class and indicates that the

baboons did not visit these wetland areas as frequently as they did the wetlands in town (Figure 5.14).
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Figure 5.14: Baboon occupancy in the untransformed land cover class (non-urban area).

The seasonal change in the home range and core area was shown in Figure 5.9 and reflected in the
habitats the baboons visited. The seasonal use of the two main vegetation types found in the home
range (refer to Figure 3.8) is shown in Figure 5.15. where the baboon observations in the mountain
fynbos was the highest in summer (83%) and autumn (82%). The highest number of observations in
the coastal fynbos was in winter (26%) followed by spring (22%). This is similar to what Davidge (1977)
found with the baboons at Cape Point, who showed a preference for upland mixed fynbos and Acacia

cyclops thickets over coastal fynbos.
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Figure 5.15: Seasonal use of the two vegetation types found in the baboon home range.
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The typical erica-restio veld found in the baboon’s core area is shown in Figure 5.16. This area is largely
located in the valley between the Hangklip and the Blesberg slopes (Hangklip Nature Reserve), where
the baboons spend time foraging. Guth (2005) observed the baboons foraging on protea and erica

species, grass with seeds and geophytes when in this mountain fynbos.

Figure 5.16: A baboon foraging in the Hangklip Nature Reserve valley in erica-restio veld.

The plant communities visited by the baboons for the 22 month study period are depicted in Figure
5.17.and itis apparent that the baboons spent 62% of their time in the xeric seaward slope dominated
by erica-restio veld. Fynbos on yellow plinthic soils had the second highest occupancy of 14%, followed
by the erica-osmitopsis seepage fynbos and marsh communities (wetland plants) at 8%. The other five
plant communities (acid sand flats; coleonema album short coastal rock fynbos; limestone
communities; low dune scrub and strand pioneers and mesic seaward slope erica-restio veld) all had

5% or less occupancy rates.

The high occupancy in the xeric seaward slope is to be expected as this plant community accounts for
40% of the baboon range. However, the yellow plinthic soil fynbos only accounts for 2.3% of the home
range, yet the observed occupancy is the next highest. The high observations in the xeric seaward
slope and fynbos on the yellow plinthic soils can be attributed to the fact that they are the two areas
in which all the sleep sites are located and include all the observations of when the baboons left and
returned to their sleep refuges each day. The low dune and scrub and strand pioneers plant

community was the third largest in area (17%) yet only had an occupancy of 3%.
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Figure 5.17: Seasonal occupancy within the eight plant communities in the baboon troop range.
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No field observations of the baboon’s daily activities informed this research so no quantitative
comparison can be made to the research done in similar fynbos environments on the Cape Peninsula
(e.g.: Davidge, 1978; Hoffman and O’Riain, 2012; Lewis, 2014) and in the De Hoop Nature Reserve (Hill
et al., 2003). The assumption is made then that when the baboon observations (1%) were in the
Coleonema album short coastal fynbos, which is 4% of the baboon range, they were marine foraging
as the plant species in this plant community are low in nutrients and this area is adjacent to the rocky
coastline. This is backed by anecdotal observations from the baboon monitors who noted that when
the baboons visited the south-west edge of the home range, they foraged in coastal rock pools and

were observed eating mussels and limpets. This was also shown to happen with the Cape Point troop
by Lewis (2014). The second year of the study showed an increase in observations across all the
seasons for this area. One example was in the summer of 2017/18 where occupancy was 0.5% which

increased to 3.3% in the summer of 2018/19.

The winter habitat use over the two years showed that in the first year the baboon observations in
the southern range (near the Hangklip Hotel) area in the limestone plant community was 7% and then
decreased to 0.8% occupancy in the second winter season (2019). This plant community accounts for
5% of the baboon range. While this area has a high density of alien vegetation [rooikrans (acacia
saligna), Australian myrtle (Leptospermum laevigatum) and eucalyptus trees (Eucalyptus) which are
favoured by the baboons] the decrease in the change of occupancy could possibly be attributed to the

disturbance caused by major road works activity in the area at that time.

The vegetation occupancy observed in this research is compared to that of Guth’s (2005) findings
which recorded the baboon movements over three months (May — July 2005) in Figure 5.18. The Xeric
seaward slopes were occupied the most time in both studies (62% vs 48%) and the fynbos on yellow
plinthic soils were also favoured by the baboons in both studies (14%). While Guth indicates the
second highest occupation in her study to be low dune scrub and strand pioneers at 17%, this was
much less at 3% in the current study (anecdotal evidence indicated the baboons were seen on the
Pringle Bay main beach in 2005 and 2006, while this occurred infrequently between 2017 and 2019).
Baboons are opportunistic omnivores (Mormile, 2014) and their diets are known to include seasonal
bulbs, shoots of new growth, fruit and seeds, small mammals and invertebrates. The Cape peninsula
baboon’s diet has been described as 95% vegetable matter (grass, seeds, fruit, leaves) while
invertebrates (ants, grasshoppers, marine shellfish) were also taken (Davidge, 1977). Mormile
(personal communication, November 2018) documented the Rooiels baboon troop diet and the highly

favoured plant species included bietou (Chrysanthemoides monilifera), dune guarri (Euclea racemose),
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various protea species (protea repens) amongst others. Guth (2005) found a significant relationship
between the natural food eaten to vegetation type, the highest number of geophytes (bulbs), protea
and grass seeds were consumed in the Xeric seaward slope area where the baboons spent the majority

of their time.

Figure 5.18: Baboon plant community occupancy in this study compared to Guth (2006).

5.3.7 Urban baboon patterns

The following findings of the research relate specifically to the movement of the baboons in the urban
area where 18% of collar data observations were within the town. The distribution pattern of the
observations is clustered. This was statistically quantified using the Average Nearest Neighbour in the
Analysing Patterns Toolset (ArcMap Spatial statistical toolbox) with a nearest neighbour ratio of 0.01.
The Hot Spot Analysis tool was used as described in Section 5.3.4 to identify the areas of high and low
clustering (Figure 5.19). The urban hotspot was closest to the two sleep site most frequently used by

the baboons over the 22 month study period (sleep sites 1 and 2 shown in Figure 5.5).
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The hotspot map did not show areas that the community regarded as ‘hotspot” areas where it was
perceived that the baboons were often seen. Using the Spatial Analyst density tools in ArcMap two
layers were created. Firstly, a point density surface layer, which calculated the magnitude per unit
area for each feature point (baboon location) and secondly, a kernel density surface where the
estimate value represents the number of sightings per km2. The two layers were overlaid to produce
a density hotspot map (Figure 5.17), showing 9 areas in the town which are locally considered to be

high incident areas.

Figure 5.19: Hotspot map of the urban area indicating hot and cold spots for the baboon collar data.

The Main hotspot refers to the combined area of Hotspot 2, Hotspot 4, Hotspot 7 and Hotspot 8. This
area is visible in the urban hotspot map shown in Figure 5.20 and is the main area where the baboons

are known to visit when they are inside the urban area.

The central business district (CBD) of Pringle Bay (Hotspot 2 in Figure 5.17) is the area where baboons
have historically been observed and have been seen to raid. Opportunistic by nature, the reward of
high-energy human-derived food outweighed the risks associated with getting it. This behaviour has
been documented in the behaviour of the Cape peninsula troops (Hoffman and O’Riain, 2012b;
Fehlmann et al., 2016; van Doorn and O’Riain, 2020). This behaviour was often observed and reported

on the WAG.
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Figure 5.20: Density surface map showing the baboon observations as local hotspots inside

the town.

Baboon foraging in this hotspot occurred for various reasons, including the lack of or inefficient
baboon-proof municipal bins. The public bins attracted the baboons as they were often overflowing
or not securely closed, providing easy access to the sought-after high energy food. The photographs
in Figure 5.21 show the opportunistic behaviour of baboons which could have been avoided. Municipal
waste management, or the lack thereof, played an important role i.e. public bins were not emptied
timeously, some businesses did not use baboon-proofed bins to store the waste for weekly collection

and municipal by-laws (Overstrand Municipality, 2013) were not enforced.

Figure 5.21: Baboons foraging in the CBD on 20 June 2019 at 18h09.
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Regular food put out to feed birds by the management of a local food factory also attracted the
baboons and shops and restaurants who left doors open (or do not have baboon proofing) were raided

on a regular basis.

Seasonal and weather patterns for each hotspot were investigated using data from World Weather
and the findings summarized in Table 5.4. No discernible patterns were apparent. The baboons visited
town year round irrespective of whether it was sunny, overcast or raining. The preferred time periods
in the central area marked as Hotspot 1 was late afternoon (16h00 — 18h00) and sightings were rarely
reported after dark (Figure 5.22). Baboons are considered diurnal animals but are known to

periodically sleep in urban areas on the Cape peninsula.

Figure 5.22: Day light hours that the baboons were observed in town at the nine hotspots.

An analysis of the seasonal distribution and wind direction for three of the hotspot areas was
performed. The main hotspot (Hotspot 1) which is comprised of Hotspots 2, 4, 7 and 8 is visited more

in summer and autumn when the prevailing wind is typically a south-easter (Figure 5.23).

Hotspot 3 is a relatively minor hotspot that occurs on the western side of town. The time that the
baboons spent in this area made up 0.4% of all observations and 2% of the urban data for this research.
Anecdotally, the residents of the Point area believe that the baboons visit in winter when it rains. The
data indicates that late autumn and winter (May — July) is typically when they do visit and when the
prevailing wind is from the north-west (Figure 5.24). The baboons are attracted by the large alien pine

trees (Pinus pinea) where they have been seen eating the pine nuts.
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Table 5.4: Summary of collar data linked to hourly weather data.

Variable Urban Hotspot
1 2 3 4 5 6 7 8 9
(2,4,728)
Location name Main area CBD area Point area Prof's house Lawrence & Hilton Circle & Diagonal & Stream Rd Hangklip &
Diana Rd Hilton Crescent Three Way Rd Gerald Rd

% of all baboon | 10% 2% 0.4% 3% 1.5% 1.5% 1% 1.5% 0.5%
locations
% of urban visits to | 56% 11% 2% 15% 7% 8% 7% 8% 2.5%
hotspot
Months in which | All months All months May, Jun, Jul All months All months All months All months All months Apr to Aug
hotspots visited
Seasonal pattern Summer, autumn none Autumn, winter None none Autumn, spring none Autumn, winter Autumn, winter
Day or night -time Daytime Daytime Daytime Both Daytime Daytime Both Daytime Daytime

Preferred hours of

hotspot visit

16h00 - 20h00

15h00 - 19h00

09h00 - 18h00

<07h00 - 20h00

<07h00 - 20h00

07h00 - 19h00

<07h00 - >20h00

07h00 - 18h00

07h00 - 19h00

Temperature C° 16-21 13-21 13-15 16-21 16-24 12-26 12->25 12->25 12-21

Prevailing wind S/SE W/NW/S/SE NW S/SE S/SE SE/SW/NW SE/NW/SW SE/NW NW

Wind speed 5-25 15-25 20->30 6-25 6-25 10-30 10-25 10-25 10-30

(km/hr)

Wind description Light to gentle Gentle breeze Fresh breeze Light to gentle Light to gentle Gentle to fresh Light to gentle Light to gentle Light to fresh

(Beaufort scale) Breeze breeze Breeze breeze breeze breeze breeze

Weather 71% sunny 70% sunny 4% sunny 67% sunny 61% sunny 65% sunny 67% sunny 65% sunny 43% sunny

description 23% cloudy 19% cloudy 49% cloudy 27% cloudy 12% cloudy 22% cloudy 27% cloudy 22% cloudy 30% cloudy
6% rain 11% rain 47% rain 6% rain 12% rain 13% rain 6% rain 13% rain 27% rain
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Figure 5.23: Seasonal and wind patterns derived from collar observations at Hotspot 1.

Figure 5.24: Seasonal and wind patterns derived from collar observations at Hotspot 3.
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The data for Hotspot 6, located in the vicinity of Hilton Crescent and Hilton Circle and north of Hangklip
Road, indicates that autumn is the preferred season for the baboons to visit this area when the wind
direction is eastly to north-easterly (Figure 5.25). The baboons use a route frequently reported on the
WAG from the Sleep site | and Sleep site 2 on the urban edge above Beachview Road and Clarence
Drive, moving down Stream Road and /or Three Ways Road before crossing Hangklip Road and moving
towards Hotspot 6. Observations in Hotspot 6 are representative of 1.5% of the collar observations
and 8% of all urban observations. Day (2014: 51) described the area as a “key ecological corridor which
includes the existing Hangklipkloof stream, the natural wetlands in Stream Road (upstream of Hangklip
Road) and the fragmented wetlands downstream of Hangklip Road largely due to development of
erven and urban infrastructure”. Diversion of the stream, channelization and artificial drainage of the

wetland areas provide a water source for the baboons throughout the year.

Figure 5.25: Seasonal and wind patterns derived from the collar observation at Hotspot 6.

The relationship of the baboon observations in the urban area (n = 3 279) to the wetland areas in
Pringle Bay showed that 57% of the observations in town (n = 1 857) are located in the wetland areas
(Figure 5.13). The baboons favour this area over the rest of the urban area which is mostly coastal
fynbos type gardens. A botanical assessment of the wetland vegetation by Johns (2010) showed the

wetlands to have mature and wetter phase of the Hangklip Sand vegetation with the presence of
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specific wetland seepage plants such as Neesenbeckia punctoria (large sedge that produces large
nuts); Carpha glomerata (large sedge also known as Vleiriet); Halleria elliptica (also known as Wild
fuchsia which flowers and produces berries in Autumn); Morella serrata (Lance Leaf Waxberry
produce berries in spring) and Phragmites australis (common reed). The baboons have been observed
eating the fruit of Syzgium cordatum (Water berry tree) as shown in Figure 5.26 in the wetlands near
the church in the CBD area. The proliferation of some exotic and indigenous, but not endemic plant
species, have been identified as an attraction for the baboons e.g. baboons have been observed eating

berries and fruits from exotic palm trees in Stream Road.

Figure 5.26: Baboons observed feeding on the fruit of Syzgium cordatum (Water Berry tree).

The seasonal distribution of the baboon observations are shown as comparative snapshots (Figure
5.27). While 57% of all the urban observations were in the wetlands there was a variation between
the seasons. The baboons visited the town the most in autumn (n = 1077) of which 61% of these
observations were in the wetlands and the least observations of the baboons in the urban area was in
spring (n = 646). This was also the month where they were found to spend the least time in the wetland
areas at 48%. Summer had the second highest number of observations of the baboons in town (n =
899) and the baboons spent 58% of their time in the wetlands. In winter (n = 657) observations in the

wetlands made up 55% of the total.

The diversion of the stream, channelization and artificial drainage of the wetland areas provide a water
source for the baboons throughout the year (Section 3.3) and this together with the vegetation
associated with the wetland areas are possibly the attraction for baboons to regularly visit these areas.
The dominant plant communities within the wetland area the Erica-osmitopsis seepage fynbos and
acid sand flat communities and Guth (2005) noted that these areas offered a high percentage of

foraging for anthropogenic introduced plant species such as kikuyu grass (Pennisetum clanestinum).
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Figure 5.27: Seasonal distribution of collar data in the wetland areas.

93



5.4 WhatsApp Data

The WhatsApp data were observations reported by residents and visitors who joined the baboon alert
group. The chat was exported from the group information of this social media platform and informed
this research. POl were identified from colloquial location names and mapped in Figure 4.1. These POI
were integral to the processing of the WhatsApp data as it allowed observations to become feature
points with mappable coordinates. The data were filtered and processed, as described in Section 4.4.3,
and 3 252 WhatsApp observations informed this study. The majority (96%) of the filtered data
occurred in the urban area (n = 3 122) and 130 observations were located outside of the town. The
latter observations included observations close enough to see from within the town and/or
observations made by the baboon monitors when following the baboons (for example the Jeep track,

Rooikransbos and Waldo’s farm shown in Figure 4.1).

The locations reported via the WAG appeared to have a more widespread distribution when mapped.
To quantify this Spatial Autocorrelation (Global Moran’s 1) was used to determine the observations
pattern, the outcome of which indicated the WhatsApp locations were random (z-score -0.79) while
the data was clustered with a Nearest Neighbour ratio of 0.13. The ‘voluntary’ characteristic of the
‘observers’ reporting on the WAG meant that the coverage of the urban area was not necessarily even
and the number of respondents per square kilometre was difficult to quantify as the reporting by
residents was not necessarily made from one location. The primary location could have been where
the observer lived but observations could have been made randomly whenever the baboons were
seen. i.e. while out walking or visiting the CBD. This may have resulted in over and/or under reporting
of baboon observations in the different areas of town. Thus, this tracking data was considered
irregular — a term used by the University of Southampton (2021) and without a time interval (see
Section 4.4.1) which allowed for multiple reporting of the same observation possibly skewing the
distribution data. However, the data does provide a relative measure of high or low density

observations of where the baboons were seen in town.

A hotspot map using the WhatsApp data was created using the ArcMap Spatial Statistical tool to
identify the statistically significant hot spots and cold spots (Figure 5.28). This map shows a number
of high density hotspots over a larger area of town compared to the collar hotspot map (Figure 5.19).
These high density areas are expected as many of the observations on the WAG were made early in
the morning or late in the afternoon. This is when the baboons would have been leaving or returning

to the sleep sites shown in Figure 5.5.
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Figure 5.28: Hotspot map indicating hot and cold spots for the WhatsApp data.

The Kernel Density map of the WhatsApp observations (Figure 5.29A) indicating high (red) and low
(green) density areas per km? was compared to the collar data Kernel Density map (Figure 5.29B). The
high density areas in this map show a greater spread of where significant baboon activity was observed
and reported on. However, the multiple reporting of the same sighting of a baboon, by a number of
different residents in close proximity to one another (i.e. neighbours), could have led to over

reporting.

The WhatsApp Kernel Density surface shows a higher density of observations north of Hangklip Road
and on the Point area (Figure 5.29A) when compared to the collar data Kernel Density map of the
urban area (Figure 5.29B). The WhatsApp observations north of Hangklip Road accounted for 42%
(n =1 292) of the total number of observations (n = 3 076) while the collar observations were 20%
(n=666) of the total number of observations (n = 3 279). The Point area had 8.5% (n = 52) of the

WhatsApp observations compared to 1.78% (n = 58) of the collar data observations.
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Figure 5.29: The Kernel Density map of the WhatsApp observations in the urban area (A) and

the Kernel Density map of the urban collar observations (B).

In Figure 5.29A the arrows indicate the spread of the observations and the circle refers to the Point
area. The wetland areas are shown in both maps and the high density areas (baboons per km?) of the
baboon sightings can clearly be seen to fall in the wetland areas of town, highlighting the baboons

affinity for this area.
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Apparent difference in the observations between the collar data and the WhatsApp data could be

attributed to the following two reasons:

e The GPS collars recorded at 30 minute intervals while the WhatsApp observations were
spontaneous. The former would have recorded a location when the baboon left the sleep site
and then 30 minutes later when it was visiting the CBD area — this translates into two feature
points generated over an hour. The WAG could have reported the same baboon’s movements
at multiple locations at shorter intervals resulting in far more locations being recorded.

e Two baboons from the Pringle Bay troop were fitted with GPS tracking collars out of a troop
15 -17 baboons which limited the hourly observations to four per hour. The WhatsApp had no
such limitations i.e any baboon from the baboon troop was reported on when seen by a

resident.

Similarly, the WhatsApp Kernel density map highlights the high density areas associated with the
wetlands. The data analysis indicated 60% of all WhatsApp locations occurred in wetlands which was
slightly higher than the 57% found in the collar data. However, both data sets corroborate that the

baboons favoured the wetland areas within the town.

The WhatsApp observations were recorded primarily to warn the residents of raiding behaviour and
as a means to inform the baboon monitors of where the baboons were. This was an aid to managing
the troop in the urban area. However, the WhatsApp reporting often included a description of the

baboons and their activities such as:

Baboons were en route i.e. passing by on their way to another location;

Foraging in natural fynbos and/or gardens;

Socializing (playing or grooming); and

Sometimes the age i.e. adult or juvenile male or female.

A review of the literature showed that VGI has a number of limitations, as evident in this research.
The reliability of the data which recorded the actual sightings of the baboons was a concern that
Senaratne et al. (2017) highlighted. The method to map this proved challenging and time consuming
and was based on a number of assumptions discussed in Section 4.3.1. No test of accuracy as

recommended by Goodchild and Li (2012) was possible.
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VGI encourages public participation as described by Sieber (2008); and the WAG achieved that. It was
fundamentally a warning system to alert the residents that baboons were in the neighbourhood.
However, one unintended outcome, was that the WhatsApp data could verify where the baboons
were when the GPS tracking collar system was not working. This is demonstrated in Table 5.5 where
the WhatsApp data could be used to demonstrate that the baboons visited town and were seen at

various locations during the three data gaps discussed in Section 4.3.2.

In summary, the WhatsApp data only tracked the baboons when they were in the urban area which
amounted to only 18% of the time (based on the collar data). If it were the only data collection system
available, it would not allow the baboons to be tracked for the majority of the time. However, the
WhatsApp data did report human-wildlife interactions and behaviour of the troop. For this citizen-
driven data collection methodology to be effective, the WhatsApp reporting needs to be well
structured and disciplined (Elwood et al.,, 2012). Citizen science, in this case the WhatsApp
observations, possibly does a better job of identifying human-wildlife conflict sites within the town
despite the limitations mentioned above. The collar data on the other hand, represents the baboon
distribution better in the non-urban range. Often this includes areas not accessible to field

observations and usually where there is little human-baboon conflict.

An adapted citizen science approach, similar to Bannatyne et al. (2017), using the KoBo Toolbox to
design a structured reporting system together with the ODK platform to download and store the
collected data (Figure 2.12) could be adopted to track baboons. This would create an informed
database using mobile phone technology and could be a cost-effective solution to gathering data on
the baboon troop. This would also encourage the residents to play a role in the management of the
baboon troop possibly reducing the perception and prejudices within the community towards the
human-wildlife conflict. This approach was discussed by Sieber (2006) who maintained that a PPGIS

approach in geography allows for engaged research where the community can play an important role.
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Table 5.5: Verification of baboon presence when collar data were missing.

Data Gaps (collars) WhatsApp observations Reason for no data
1 | 10/08/2018 Diagonal, Peak, Clarence, Diane & Lawrence Rds. "The electronic monitoring system
11/08/2018 Highlevel Road & Nature Reserve (BAAS) developed a problem
12/08/2018 William, George, Caesar, Lawrence, Buffels, Ursula yesterday, something with the
Rds., Waldo's farm & Hilton Circle network links in Pretoria"
13/08/2018 Jally, Freda, Vivian, Hangklip, Peak & Pass Rds.
& Clarence Dr Mike Meyer - 10/08/19
2 | 20/11/2018 Beachview Rd & CBD Unknown
21/11/2018 Beachview Rd & Nature Reserve
22/11/2018 Park & Diagonal Rds., Nature Reserve
23/11/2018 Carla Road
24/11/2018 CBD, Park, Diagonal, James and Beachview Rds.
25/11/2018 Park and Diagonal Rds
3 | 06/02/2019 Clarence Dr, Caesar & Stream Rds, Nature Reserve Female collar stopped working and
07/02/2019 Nature Reserve, William & Oliver Rds, CBD was replaced on 07/03/19
08/02/2019 CBD, Peak, William & Buffels Rds
09/02/2019 Caesar, Lawrence, Hangklip, George, Clarence & “Only the female collar was working,
Diagonal Rds and Nature Reserve the male collar stopped working on
10/02/2019 CBD & Hilda Crescent the 23/01/19 as reported.
11/02/2019 CBD & Dennys Rd
12/02/2019 Lawrence Rd & Clarence Dr "Only one collar working - battery is
13/02/2019 CBD, Diagonal, Freda, Gully, Hangklip & Central Rds. dead on the male"
14/02/2019 Brodie Link, Diane & Park Rds
15/02/2019 CBD, Threeways, Hangklip, Zuya & Oliver Rds Mike Meyer - 13/02/19
16/02/2019 CBD, False Bay, Hangklip & Diagonal Rds
17/02/2019 Park & Buffels Rds, Hilton Circle, Hilton Crescent
18/02/2019 CBD, Beachview, Boundary & Jally Rds "Please note the monitoring system is
19/02/2019 no baboons reported not working at present and we are
20/02/2019 Hilton Circle, Hangklip, Caesar, Park & Highlevel Rds unable to track the troop"
21/02/2019 no baboons reported
22/02/2019 CBD, Highlevel, Hilda, & Park Rds Robyn Lawson-Craig - 13/02/19
23/02/2019 CBD, Clarence Dr
24/02/2019 Hangklip, Dennys & Lawrence Rds, Hilton Circle
25/02/2019 Hilton Circle, William, Buffels & Hangklip Rds
26/02/2019 CBD, Jally, Freda, Peak & Crescent Rds
27/02/2019 no baboons reported
28/02/2019 Nature Reserve, Clarence Dr
01/03/2019 Caesar, Crescent, Dennys, Diane & Stream Rds
02/03/2019 Hilda Crescent, Hangklip & Park Rds., Clarence Dr
03/03/2019 Clarence Dr, Park and Crescent Rds
04/03/2019 William, Elizabeth & Diagonal Rds, CDB
05/03/2019 Diane, Clarence, Dennys & Caesar Rds.
06/03/2019 Beachview & Park Rds, CBD
07/03/2019 Hilton Circle, Beachview Rd
5.5 Conclusions

This chapter presented the findings pertaining to the historical perspective of human-wildlife conflict

in Pringle Bay. The collar data was used to determine the baboon troop range and core area, sleep

sites, habitat use, seasonal range use and urban patterns. The WhatsApp data, although confined to

the urban area and qualitative in nature, corroborated the collar data and encouraged community
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involvement in the management of the human-wildlife conflict. These findings and outcomes will be
further discussed in Chapter 6 where the conclusions, limitations and recommendations of the study

are presented.
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CHAPTER 6: CONCLUSIONS, LIMITATIONS AND RECOMMENDATIONS

6.1 Assessment of Research Outcomes

The overall aim of this research project was to investigate the Pringle Bay baboon troop’s spatial and
temporal movements in relation to environmental factors. As a member of the Pringle Bay community
and being involved with the Pringle Bay Baboon Action Group there was an opportunity to follow the
data. The data available from the GPS tracking collars was a qualitative approach, however Cameron
once said, “not everything that can be counted counts and not everything that counts can be counted”
(1963, p13). By incorporating a citizen science approach, quantitative data was mined from the
WhatsApp Alert Group observations which added value to understanding the baboons’ movements in
Pringle Bay. This mixed method approach, combined with the researcher’s local knowledge and a
geographer’s sense of space allowed for engaged research to be undertaken while trying to address
an emotive community problem. This was done in the framework of four main objectives and three
research questions. The outcomes of the research in terms of these objectives and questions are

considered below.

6.1.1 Review of objectives

Objective 1: To conduct a desktop study to develop an understanding of the human-wildlife conflict in
a global and local context, with a focus on understanding the history of the baboon-human conflict

and approaches used to manage it in Pringle Bay.

In order to address this objective, a range of literature sources were considered. In addition to more
formal academic information, newspaper reports and anecdotal evidence provided by long-term
residents contributed substantially to understanding the origins of the baboon-human conflict in
Pringle Bay. The literature showed human-wildlife conflict is a global issue linked to numerous animal
species. Population growth and the resultant loss of natural habitat are seen as key drivers together
with human dominated ecosystems, forcing animals to adapt. Human waste and waste management

plays a critical role in the urban habituation of baboons.

Baboon-human conflict is a subset of human-wildlife conflict. The Chacma baboon has adapted to a

wide range of habitats, including fynbos. This vegetation is considered nutrient-poor. Described as
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intelligent and opportunistic, the baboons forage from the rocky shores to the top of the mountains

and play a role in seed dispersal.

Baboon-human conflict in Pringle Bay coincided with the initial development of the town, with the
first reference to their presence dating back to the 1940’s. Living close to nature in a landscape of
beauty is considered important by many residents and the perception and attitude towards baboons
initially lent towards one of coexistence. The baboon-human problems essentially manifested and
escalated further with the provision of electricity and resulting accelerated growth of the town. The
first documented baboon management plan was initiated by the Overstrand Municipality in 2002 and
was supported by Cape Nature. This plan focused on the management of people and educating
residents on living in a biosphere and taking responsibility for their own properties. It was well
publicised that the feeding of wild animals was prohibited. Ten years later the focus changed to
managing the wild animal rather than managing the residents. The PBRPA introduced baboon

monitors to keep the baboons out of the town.

The literature showed that wildlife-human conflict can be described as a biodiversity conflict where
the impacts are initially linked to the humans and the animal and then evolve to conflict between the
humans over how to manage humans and wildlife. This is currently where the baboon-human conflict

in Pringle Bay finds itself.

Objective 2: Source and compile a database of primary and secondary spatial and other data relevant

to investigating the baboons and humans in the Pringle Bay area.

This objective was achieved through the sourcing of both primary and secondary data, which were
used to compile a database for the Pringle Bay study area, as described in Chapter 4 and Chapter 5.
Examples of the secondary geo-spatial data are listed in Table 6.1. Other secondary data collected in

support of this research included:

e Population growth statistics from Census 2011, Overstrand Municipality information and
various documented literature.

e Daily and monthly weather data obtained from World Weather 2019 and WeatherSA.

e Occurrence of fire

e Biodiversity of the study area
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Objective 3: Map the locality data of the baboon troop and identify the environmental factors that

influence the baboon’s movements.

GIS was the tool used to achieve this objective. Two data sources (GPS tracking collar data and
WhatsApp data) were used to map the location of the baboons over a two year period. Both data sets
were used to create the geodatabase used in ArcMap. This allowed for a dynamic and
multidimensional investigation when combined with the geography of the study area. Mapping the
observation data helped demarcate the home range used by the baboons and was used to identify
their sleep sites and consider what topography they favoured. The baboons were observed outside of
the urban area 82% of the time. The area south of Pringle Bay was found to be their core range (50%
percentile) where they spent the majority of the time in mountain fynbos (78.92%) rather than the
low-lying areas of coastal plain fynbos (44.96%). Areas with a high density of data within the urban
area were identified as hotspots where the baboons were frequently seen. These were generally close
to the favoured sleep sites on the cliffs above Clarence Drive and Beachview Road and mostly fell
within wetland areas (56.64%) which overall represent a small land cover of 19.33% of the total

baboon range.

Table 6.1: Data layers and sources.

Online ArcMap Basemap layers used in ArcMap 10.7 for the research:

e QOpenStreetMap - ©OpenStreetMap and contributors, Creative Commons Attribution-Share-Alike
licence (CC-BY-SA).
e 2 World Imagery: Source: ESRI, DigitalGlobe, GeoEye, i-cubed, USDA FSA, USGS, AEX, Getmapping,

Aerogrid, IGN, IGP, swisstopo, and the GIS User Community.

GIS data layers used in creating the Pringle Bay maps:

e South African National Land Cover Data (2018).
e Vegetation Map of South Africa, Lesotho and Swaziland (2018).
e Geology Map (3418 BD).

e  Qverstrand cadastral Map.

Aerial photographs.

Critical Biodiverse Areas (CBA): terrestrial and aquatic (rivers and wetlands) 2016.

e  Ecosystem Threat Status 2016.

Distribution patterns during the seasons remained relatively similar during the study period. Small
variations were noted between the seasons such as the baboon observations increased in the area

where they are known to forage on marine derived food in the summer of the second year.
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While initially there was a perception that the baboons were impacted by the fire in January 2019, the
data indicated otherwise. There was a marked increase in activity to the north during the winter after
the fire, but this appeared to be related to a possible territorial dispute with the neighbouring Hangklip
troop. Weather conditions could not be identified as an environmental factor influencing where the
baboons were found. Only two urban areas were correlated with weather influences. The Point area
(Hotspot 3) was visited in the winter when the north-west wind blew and it was raining. Hilton Circle
and Hilton Crescent (Hotspot 6) were visited in autumn when the east or north-easter winds were

blowing.

Objective 4: Develop a conceptual model to understand the relationship between the baboons and

their environment.

At the start of this research, it was envisaged that a conceptual model predicting the movement of
the baboons would be developed. However, no discernible distribution or seasonal weather patterns
were conclusively identified. It was noted that the baboon hotspots in the urban areas were all close
to their sleep sites. Observations inside town noted that the baboons were either moving through the
area, socializing or foraging and raiding when the opportunity arose. The lack of specific environmental
drivers dictating the troop’s movement resulted in the development of the conceptual model not

being pursued.

6.1.2 Research questions

Three research questions were based on the initial literature review and provided a framework within
which to conduct the research. A brief summary is given in answer to each question showing what

was interpreted from the data.

Question 1: The range of the baboons includes the urban area, but do the baboons spend most of

their time outside of the town.

The research showed that the 13 km? range of the Pringle Bay baboon troop included 2.3 km? of urban
area. Some 82.1% of the observations were outside of the town, leading to the conclusion that the
baboons are only in town 17.9% of the time. When in town they were observed 56.6% in wetland
areas, which have now been developed and modified. The home range was defined using the 95%

percentile which covered 9.42 km?. The core area defined as where the baboons were found 50% of

104



the time, was much smaller with a mean area of 1.29 km?. The data showed that the baboons are not

in town at night and were mostly observed early morning or late afternoon in the urban area.

Question 2: The Volunteered Geographic Information (reported on the social media WhatsApp

platform) is credible to identify locations of the baboons while in the town.

The research identified that the WhatsApp observations can be used to identify the location of the
baboons when seen in town. The WAG group was never intended to be a data source as it was set up
as a warning system by the PBRPA to alert the residents to the whereabouts of the baboons as a
management tool. However, this public information was mined, providing data that once filtered and
processed was valuable in tracking the baboons. While the baboons may have been observed 17.94%
in town, the WhatsApp information provided insight into the daily behaviour of the troop which were
often seen to be en route, socializing and foraging in natural fynbos or gardens — highlighting that the
baboons did not ‘raid’ every time they were seen in the urban area. However, the credibility of the

data was not measured and the resultant bias due to over- or under-reporting was not determined.

Question 3: The movement of the baboons is seasonal and habitat based.

The research showed no discernible seasonal patterns that influenced baboon movement in and
around Pringle Bay. However, the observations could be linked to the habitat. The baboon sleep sites
were all elevated and on cliff faces and that they spent the majority of their time in the mountain
fynbos. The troops core area of the home range was small with slight shifts between seasons
noticeable. However, the baboons had access to water all year round and favoured a dense thicket of
alien vegetation (Rooikrans) which was located in the core area. Much of the baboon activity was in
close proximity to their sleep sites, but they venture into the town and the low-lying areas during the
day to source food. This study occurred during a drought and after a fire in the study area, neither of

which impacted the baboon troops range according to the data.

6.2 Conclusion

Documenting human-wildlife conflict that has taken place in the last twenty years provided context
to the perceived problem and management of the Pringle Bay baboons. Increased urban development

and population growth of Pringle Bay has seen a parallel increase in human-baboon conflict. Feeding

of wild animals and household waste management were highlighted as ongoing problems. However,
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the primary objective of this research was to develop an understanding of where the baboons can be
found in Pringle Bay and surrounds. With biogeography being fundamental to understanding the
geographic distribution of animal species, combined with a geographical approach to quantifying a
sense of space using traditional tool such as maps, which were created using GIS. This led to a dynamic

and multidimensional understanding of the troops movement from a geographical perspective:

e Why are the baboons located where they have been tracked?

All baboon observations occurred within a range of 13 km?2. The home range was smaller and
considered to be the area where the baboon troop eat, sleep and procreate. The core area,
where they spent 50% of their time, covered a smaller area of 2.4 km? and included part of
the southern urban edge and the Hangklip/Brodie Link Nature Reserves. Four of the eight
sleep sites occurred on the steep slopes of the Hangklip mountain within this core area. The
Heuningklipkloof stream and wetland areas were sources of water and the valley provides a
refuge from the weather. The home range is not considered to be permanent, thus

understanding their use of their habitat will allow some predictability of their movement.

e What does the spatial distribution tell us about the environment?

The baboons spent 82% of their time outside the town in their natural habitat, mostly in the
Hangklip Nature Reserve. They preferred the mountain fynbos vegetation where they spent
the majority of their time (79%) but they did venture into the coastal fynbos and urban area.
When in the urban area, they were mostly attracted to the wetland area (57%) and the
hotspot southeast of town stretching from the CBD south of Hangklip Road to Beachview Road
and the Hangklip Nature Reserve. Residents living in these area should take precautions to
baboon-proof their homes and manage their waste using baboon-proof bins in order to

reduce opportunistic baboon behaviour.

The baboon distribution showed slight seasonal variations. Winter had the largest variation
while autumn the smallest. This is possibly related to the availability of food. The baboons
visited the area north of the Buffels River and slept at Sleep Site 8 on the slopes of Tweesusters
mountain for approximately twelve days in winter of 2018. This is thought to be the result of
a territorial dispute with the neighbouring Hangklip troop. The January 2019 wildfire had no

observed impact on the baboon’s movement No discernible patterns were linked to the
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weather and the local perception that the baboons left the area for extended periods of time
was shown to be inaccurate for the study period. The WhatsApp data provided valuable

information on their whereabouts when the GPS collar system was not operating.

How has man impacted the distribution?

The land use of the study area is characterized by natural habitat, wetlands, nature reserves
and urban development. The urban area has reduced the natural habitat of the study area by
18%. Garden landscaping has resulted in exotic plants (palm trees, fruit trees and kikuyu grass)
being planted, similarly indigenous but not necessarily endemic fynbos plants have been
introduced (Syzgium cordatum) and vegetable gardens established. The baboons are
attracted to this vegetation and were often reported on the WAG to be “garden foraging.”
The natural vegetation of the lowlands provides perennial plant species which are part of the
baboon’s natural diet and they have been seen to feed, for example, on Chrysanthemoides

monilifera (bietou) , pelargonium and species of searsia.

Food provisioning by residents who fed wildlife (porcupines, birds etc.) and poor waste
management by residents, businesses and the Overstrand Municipality all provided
opportunistic urban foraging. The baboons are opportunistic by nature and while they have
enough natural food, they come into the town to eat high calorie food. This habituation has

resulted in raiding behaviour which, in turn, has led to the troop being considered semi-wild.

The baboon troop has been monitored since 2013 to keep them out of the urban area. This
has impacted on their daily activities. However, this management action aimed to prevent
them gaining access to human-derived foods, to stop their raiding and to keep them safe from
harm (dogs, residents shooting at them and road accidents etc.), healthy and unhabituated.

Wild baboons are considered to play a critical role in maintaining the biodiversity of an area.
At what scale does loss of habitat impact the animal?

The urban area comprises 18% of the baboon’s range. The urban wetlands, described as an
important ecological corridor, have largely been destroyed by artificial drainage and
channelizing associated with urban development. The baboons visited this area 57% of the

time they spent in the town.
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For most of the time (82%) the baboons were located outside of the urban area in the natural
fynbos, parts of which have thickets of alien vegetation on which the baboons feed. The study
area is largely natural fynbos in protected areas (Cape Nature reserves). The footprint of the
urban area has not increased in the past two decades but has densified. The risk of further
natural habitat loss is considered low. However, the increase in population over the last

twenty years has coincided with the increase in human-wildlife conflict in Pringle Bay.

e What is the importance of the human-wildlife conflict on the social, economic and natural

environment of Pringle Bay?

Human-wildlife conflict in Pringle Bay was first documented twenty years ago. The baboons
were attracted to the waste site on the R44 and habituation to human-derived food. The
Overstrand Municipality in 2002 initiated the first baboon management program encouraging
property owners to baboon-proof their properties and to manage their household waste
responsibly. This coexistence approach has since changed to one where the baboons are
managed. Overstrand Municipality now declares animal problem areas and the strategic
baboon management program mandates that baboons are kept out of the urban area 100%
of the time. The economic cost of this program in 2019 for the Voelklip (Hermanus) and

Pringle Bay troops was R 2.6 million.

Pringle Bay falls in the critical southern coastal transition zone of the Kogelberg Biosphere and
urban development poses a significant threat to the biodiversity of the area. Baboons are
recognised to play an important role in the ecosystem where they are the largest mammal
seed disperser. The impact of relocating a troop on the biodiversity of an area is unknown and
experts consulted acknowledge there is a gap in our knowledge on this topic. They
recommend retaining all natural components of the ecosystem and highlighted the
importance of not dictating the baboon movements outside of the urban area. Considering
that Pringle Bay falls within a Critically Biodiverse Area and that the ecosystem status is
considered Critical for the mountain fynbos and Endangered for the coastal fynbos,

management of the baboons could impact the area surrounding the town.

This research has added new knowledge regarding the movement of the Pringle Bay baboon troop.

Both the GPS collar and WhatsApp tracking methods successfully informed the study. GIS and the
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associated spatial analyst tools were used to map where the baboons were found. The home range
and core areas were identified and habitat use was quantified. Spatial analysis was used to identify
that the baboons were observed outside of town 82% of the time and highlighted that they ventured
into the urban area in the late afternoon. While no overall pattern was found linking the weather to
their movement, both hotspots and sleep sites were identifiable. The outcome of the research on the
movement of the Pringle Bay baboon troop provides a knowledge base from which current and future
management of the baboons can be compared. The use of a mixed method approach, where both
quantitative observations by the residents and qualitative data of the GPS tracking collars, provided
valuable input into understanding an emotive baboon-human conflict in Pringle Bay. My local
knowledge and observations of the Pringle Bay baboons since 2011 was valuable to the engaged

research approach taken to understand the troops movements between October 2017 and July 2019.

6.3 Research Limitations

Shortcomings identified during the research included that the daily routes and distances travelled by
the baboons were not calculated. GIS tracking analyses could have been used but was beyond the
scope of this study. No distinct geographical or environmental drivers emerged from the research to
inform a conceptual model to predict the movement of the baboons. Sleep sites and hot spots were

identified, but specific movement or patterns were not found.

The WhatsApp data provided a tool to track the baboons when they were in the town. This equated
to 18% of observations. If it had been the only data source, the WhatsApp data would not have allowed
the baboons to be tracked for most of their day when they were outside the urban area. However,
the WhatsApp data did corroborate that the baboons were seen in Pringle Bay during the three
periods during this study when the GPS tracking system was not operational. Nonetheless, this citizen
science approach added valuable data and was able to identify human-wildlife conflict sites within the

town, albeit with limitations.

6.4 Recommendations

Monitoring of the baboons should continue. The baboon monitoring and management has, since the

completion of the study, been incorporated into a new management plan. Since November 2020, the

Pringle Bay baboon troop has been relocated north of the R44, which is outside the range identified

in this research. Ongoing education around human-baboon conflict is critical to the success of any
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human-wildlife conflict management program as it is dependent on residents being aware of the
baboons, aware of how to baboon-proof their homes and how to manage their household waste. The
probability of the Pringle Bay troop returning or another troop filling the void is high given the

outcomes of other baboon management studies.

If VGI from the residents is used going forward, the chosen platform needs to be structured and
community participants properly instructed how to report their observations. Strong administration
is required to reduce the noise and geotagging should be mandatory to reduce the processing of the
data. However, citizen science can play a valuable role as a monitoring tool and can also create
awareness among the affected communities, highlighting patterns of animal behaviour and what is

attracting them to certain parts of town.
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Appendix A

Baboon management in Pringle Bay:

PBRPA 2017 notice: Pringle Bay virtual fence baboon monitoring system

Cape Nature Permit: CN43-29-6748 July 2017: Pringle Bay baboon monitoring program —to capture
and collar two baboons for monitoring purposes.

Human Wildlife Solutions GPS tracking collar information
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Source: Collar data information downloaded from Human Wildlife Solutions on 5 July 2019

https://hwsolutions.co.za




Tracking collar information as shared on the Pringle Bay Baboon Facebook page on 6 March 2019
when the alpha female baboons collar battery was replaced by HWS.

Source: Pringle Bay Baboons Facebook page (downloaded 5 February 2021)

https://www.facebook.com/photo/?fbid=729453471256904&set=p.729453471256904




Appendix B

National Geographic infographic

What is geography?



RESOURCE LIBRARY | INFOGRAPHIC

NATIONAL

ciocreeiic What is Geography?

Geography: setting the record straight.










https:/fwww.nationalgeographic.org/media/what-geography/

Downloaded from www.nationalgeographic.org on 16 December 2020




Appendix C

Pringle Bay Rate Voluntary Community Firefighters:

Fire record for Rooiels, Pringle Bay and Betty’s Bay from 2006 — 2019
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Appendix D

Media report on Pringle Bay and Betty’s Bay 2019 fire



https)/fwww.dailymaverick.co.za/opinionista/2019-01-10-runaway-overberg-fire-started-by-a-flare.

As the clock struck midnight and 2018 became 2019, some idiot in Betty’s Bay fired a flare.

Throughout most of New Year’s Day, the fire the flare started burnt high in the mountains, with the
Working on Fire choppers and ground crews containing it as best they could. We commented that as fires
went, this was a “good fire”, burning an area that hadn’t burnt for years and needed rejuvenation.

On Tweedenuwejaar (2 January), the wind changed from west to east-south-east, and a vagrant tongue
burning high in the reserve eluded the fire crews. The wind picked up and became too strong for the
choppers to fly.



View from the main road, the house completely obscured by fire. Jan 3 2019, 8.15am. Photo: Tony Weaver

Our family home sits on 12 hectares of fynbos neighbouring the Kogelberg Biosphere Reserve between
Pringle Bay and Rooi Els, and is one of the original portions of the farm, Hangklip.

My parents bought it nearly 60 years ago, and we have survived many fires. Part of that survival is
because we keep the property clear of alien vegetation, remove dead and encroaching bush, maintain a
clean perimeter of buffalo grass (big enough to land a helicopter) and vetplantjies, and have planted fire-
resistant indigenous trees for shade.

Late into the night, we watched the glow intensify behind us. By midnight, it was looking very scary, and
at 1am on January 3, I woke the household, and we evacuated to the main road.

We're old hands at this — pack up the treasured family photographs dating back to the 1920s, the
paintings of the house and False Bay, disconnect the gas cylinders (we are completely off-grid), take down
the curtains and switch on the sprinkler.

Beating a hasty retreat as the fire turns on the house, the fire trucks about to get out. Photo: Tony Weaver

At first light, three fire crews arrived — Hermanus, the Pringle Bay Fire Watch, and the Helderberg Fire
Watch and set up on our lawn, and we tensely watched the fire approach. At first, it was all good, running
parallel to the house along the Buffels River which runs through our land.

Then, just before 7am, the wind swung from east to full south-east, and the fire roared straight at us. We
got the hell out of there, but one truck from Helderberg couldn’t get out in time. They switched on their
sprayers as the fire overran the house and trapped them. We thought we had lost them, and the house.



B The only serious damage to property, January 2019 fire. Photo: Tony Weaver

But they were safe, shaken, but safe — the lawn saved them. Our house survived to fight another day, just
a scorch mark on one wall where a mop caught fire, a burnt picnic table, a destroyed washing line and a
charred gatepost as damage.



B Hangklip top shot with Pringle background after the January zo1g fire. Photo: Tony Weaver

The veld looks, to the untrained eye, devastated, a wasteland. But for us, this was an ecologically very
good fire: The fynbos was in desperate need of a burn, last having burnt 15 years ago. This winter is going
to be an exciting time, botanically speaking.

But at the time of writing this, the fire was raging on, having spread almost to Kleinmond in the east,
Grabouw in the north, and Kogel Bay in the west. It burnt areas that have burnt too often, and haven’t yet
recovered from recent fires. That is where the real ecological damage will happen when the winter rains
come, and there is nothing left to hold the soil — no seedbeds, no pioneer species, just scorched earth.

And it all began with a flare. DM

This Man Friday column was first published by Die Burger, republished here with permission.



IN PICTURES — THE HORRIFIC AFTERMATH OF THE OVERSTRAND FIRES RAGING THROUGH BETTY’S
BAY, HERMAUNUS AND FRANSKRAAL IN JANUARY 2019

https://www.hermanusonline.mobi/hermanus-blog/in-pictures-the-horrific-aftermath-of-overstrand-fires.



Scores of people ordered to evacuate their homes
on Friday afternoon as 3 fires from Bettys Bay,
Hermanus to Fransktaal were propelled by a3
north-west wind gusting at almost

100km/h, around 40 houses and 13 000 ha of land
was destroyed.

At one stage, 52 emergency vehicles were counted
with 224 firefighters and 8 choppers doing active
firefighting with the assistance of 8 helicopter
teams. The number continuously altered,
depending on the conditions and where it was
needed most.

The Crverstrand fires which began almost 3 weeks
ago have already destroyved over 14 000 hectares
of land. In Betty’'s Bay £ 12 000 ha has burned, £ 1
300 ha in Hermanus and almost 1 000 hain
Franskraal. It is important to note that the area has
notyet been declared safe” the Cverstrand
municipality reported.






hitps://atizen.co.za/news,/south-africa/disasters/2056969/one-killed-

disasters 3.1.2012 10:00 am

L

o-injured-in-bettys-bay-pringle-|

One killed, two injured in Betty’s Bay, Pringle Bay

fires

HERE

Citizen reporter

‘We request the public to keep the communities of Betty's
Bay, Pringle Bay, Hangklip and surrounding rural area in their
thoughts.

One person was killed and two seriously injured on Thursday in the Betty’s Bay and Pringle Bay
blaze.

The Greater Overberg Fire Protection Association said in a statement: "With huge regret we have to
report the loss of a life during the early hours of this morning. Our sincere condolences to the
family. Cause of the fatality is currently unknown, SAPS and forensic services investigating.

“We request the public to keep the communities of Betty's Bay, Pringle Bay, Hangklip and
surrounding rural area in their thoughts, it was a traumatic night full of uncertainty.

“Warnings and evacuations were done though-out the early hours of this morning whilst fire
fighters brave high mountains and waves of fire. This was anticipated however the wind conditions
were so adverse that avoiding the worst case scenarios were not preventable”

Firefighters in the Western Cape were battling veld and mountain fires between Betty's Bay and
Pringle Bay on Thursday morning. Residents have been evacuated as a precautionary measure.
The province's traffic chief Kenny Africa said the R44 between Betty's Bay and Pringle Bay was
closed for now.



https://twitter.com/TrafficSA/status/1080669239437127680
https://twitter.com/TrafficSA/status/1080705151877480448

https://twitter.com/TrafficSA/status/1080719541171302400

' Pippa Hudson ’
‘ @pjchudson

3am watched that fire raging across to Pringle Bay - woke up
to news of at least one fatality overnight. | hope they catch

whoever fired that flare and lock him up for manslaughter
#bettysbay #overbergfire

9:50 AM - Jan 3, 2019 ®

O 13 O 8 & Copylinkto Tweet



Appendix E

Media reports on human-wildlife conflict in or near Pringle Bay




































Appendix F

PBRPA correspondence with respect to baboons in Pringle Bay







































Appendix G

PBBAG educational pamphlets
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