Long distance African lion dispersal between two protected areas
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1.0 Introduction

Anthropogenic pressures on African wildlife populations have resulted in increased fragmentation
and isolation. This can impact long term population viability due to genetic, environmental and
demographic stochasticity (Lande 1988). The immigration of even a single individual into an
isolated population may mitigate the effects of inbreeding, and thus maintain connectivity between

metapopulations is a conservation priority (Rudnick et al. 2012, Akesson et al. 2016).

African lions (Panthera leo) illustrate this conservation challenge: Historically, lions were
distributed across sub-Saharan Africa, but have lost 92% of this range (Bauer et al. 2016), and are
now largely limited to a metapopulation structure, consisting of sub-populations with limited
movement between them, and this has resulted in a significant loss of genetic diversity within the
last century (Curry et al. 2020). Only 10 populations may hold the minimum number of prides
(50-100) required to maintain long-term genetic diversity (Bjorklund 2003, Riggio et al. 2013,
Curry et al. 2020). Lions can maintain connectivity between metapopulations via dispersal

, typically undertaken by male natal dispersers (Elliot et al. 2014b), but also via secondary
dispersal of displaced territorial males (e.g. Roberts 2012). Females are frequently philopatric or
disperse relatively short distances, and thus gene flow is generally male-mediated (Curry et al.
2020, Dures et al. 2021). Movements between sub-populations are risky, and dispersing lions are
prone to human-wildlife conflict and high mortality (Elliot et al. 2014b, Elliot et al. 2014c). One

strategy to minimize the inherent risk of large displacements or movements within human



dominated landscapes is to adopt faster and straighter movements (e.g. Oriol-Cotterill et al. 2015,
Klarevas-Irby et al. 2021).

Here we report long-distance dispersal of lions between Hwange and Chizarira National Parks in
Zimbabwe a human-dominated landscape that previous lion connectivity modelling suggests
offers relatively low resistance to lion movement and high potential for connectivity (Elliot et al.
2014b, Cushman et al. 2018).

2.0 Methods

Two concurrent studies on lions were conducted within Hwange and Chizarira National Parks
(Figure 1) and lions in both areas were captured using approved animal handling protocols and
fitted with GPS collars. These unfenced areas are separated by more than 100km and lie within
the KAZA Transfrontier Conservation Area (TFCA), an initiative to ensure biodiversity
conservation, poverty reduction and securing peace (Duffy 2006, Stoldt et al. 2020). TFCA’s help
secure free movement for wildlife and increase wildlife dispersal areas through different land uses
by recognizing the significance of ecological, physio-geographic and socio-cultural,

anthropogenic factors that influence an area (Sandwith et al. 2001).

3.0 Results

3.1 Lion CATaM1: Hwange to Chizarira

This lone sub-adult male was ~2.8 years old when fitted with a collar on the 4" October 2011
(Argos GPS collar, Sirtrack). His only sibling, also a male, died at ~4months and he remained with
his mother (by then, a solitary lioness) until early 2012 in the north-eastern part of the Hwange
ecosystem. Once he dispersed, he frequently left the wildlife areas and engaged in livestock killing
(unpublished data). On the 26" February 2012 he was translocated a short distance back to Hwange
NP, but continued to engage in livestock killing outside the park. On 30" March 2012 he was
translocated ~83km west of his natal home range, to the Robins area in Hwange NP. However,
within 13 days he returned to the capture site and again engaged in livestock killing. A little over
one month later, on 19" May 2012, he left the Hwange ecosystem and his mean nightly distance
travelled and net displacement (distance between first and last GPS fix) both increased
considerably and his movement became more directional. After 24 days he had travelled a total of

241km and traversed the 108km separating his exit from the Hwange NP and arrival in the



Chizarira NP (Figure 1, Video S1, Table 1). Thereafter his movement reverted to similar, home-
range-like patterns observed prior to departing Hwange and over the next 183 days he spent time
in Chizarira NP, Sijarira FR, and Chete and Chirisa SAs. His collar failed on 12" December 2012.

3.2 Lion CHZM1: Chizarira to Hwange

Part of a coalition of three males all of whom were ~3 years old when fitted with a collar on the
12™ of July 2017 (Iridium satellite collar, African Wildlife Tracking). Their movements were
largely constrained to Chizarira NP, particularly along the northern boundary, which was never
crossed. On four occasions they briefly exited Chizarira NP on the south-western boundary. After
leaving for a fifth time on 7" May 2018, they never returned and arrived in the Hwange ecosystem
at the beginning of July (Figure 1, Video S2, and Table 1). An on the ground follow-up of the route
they took revealed they killed at least 8 cattle and 15 donkeys but were largely undetected apart
from one instance where a herdsman saw them during the day. As with CATaM1 (Hwange Male),
his movement patterns changed considerably after leaving Chizarira NP, but curiously did not
revert to shorter, more convoluted paths upon arrival in the Hwange ecosystem, perhaps due to
being disturbed by resident males. Upon arrival in Hwange on the 4™ of July 2018, he was observed
with the other two coalition members, but was killed by a buffalo in December 2018 in the Tshebe
Tshebe area of Hwange National Park. The remaining two males were killed in snares in ranchland
adjacent to Hwange National Park in September 2020.

4.0 Discussion

The data presented here further strengthen the predictions of lion connectivity models which
suggest that connectivity between these areas persists (Elliot et al. 2014b, Cushman et al. 2018).
While the lions did not follow the actual least cost paths identified by Cushman et al. (2018), the
landscape is characterized by relatively low resistance to sub-adult male lion movement (Elliot et
al. 2014b). Both lions spent considerable time outside the protected areas to the north of Hwange
NP and the south of Chizarira NP, corroborating a previous analysis of human-lion conflict risk
(Cushman et al. 2018). The distinct movement behaviours during transience (travelling further and
straighter) may reduce the costs of large displacements and is consistent with other studies (Elliot
et al. 20144, Klarevas-Irby et al. 2021). While we have no evidence of additional lion movement
between these two areas, these are potentially not unique events given the small proportion of

dispersing lions collared in the two areas. The immigration events documented here by sub-adult



males likely represents gene flow between the two populations. While Hwange NP contains a
relatively large and well connected transboundary lion population (Morandin et al. 2014, Dures et
al. 2021), the lion population within Chizarira NP and its surrounding PAs is relatively small and
may benefit extensively from genetic inflow. The protection of biological corridors may help to
minimise the risk of local extirpations and should be included in policies by government and

international communities.
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Figure 1: Point locations showcasing long-distance bi-directional movement of lions between
Hwange and Chizarira National Parks in Zimbabwe. The area is part of KAZA, a transfrontier
conservation area (highlighted in grey in inset map). The intervening landscape largely consists of

rural communities engaged in subsistence agro-pastoral farming practices.

Table 1: Summary of lion movements before, during and after their dispersal between Hwange

and Chizarira ecosystems. Parameters shown are net displacement (ND = distance between first



and last fix), path length (PL = distance travelled) and straightness index (SI=ND/PL where 1

indicates a straight line and O the most tortuous route).

Before During After
Dates 05/10/2011 | 19/05/2012 | 12/06/2012
Days 227 24 183
Mean nightly ND (km) 3,204 4,611 3,516
CATaM1 Mean nightly PL (km) 6,321 10,490 7,005
Hwange Male | Mean nightly SI 0.45 0.40 0.45
Total PL (km) 935 241 848
Total ND (km) 19.43 108 75.75
Overall SI 0.02 0.45 0.09
Dates 01/09/2017 | 07/05/2018 | 02/07/2018
Days 248 56 60
CHZM1 Mean n!ghtly ND (km) 3,449 3,811 5,185
Chizarira Male Mean nightly PL (km) 5,090 6,000 8,523
Mean Sl 0.64 0.60 0.57
Total PL (km) 1,303 342 597
Total ND (km) 34 105 6
Overall SI 0.03 0.31 0.01
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