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INTRODUCTION
Home ranges are crucial for terrestrial wildlife as

they define the spatial area where individuals
satisfy their ecological needs, including foraging,
mating, and shelter (Powell & Mitchell, 2012).
Establishing and maintaining home ranges con-
tribute to population dynamics, resource partition-
ing, and overall habitat utilization, influencing the
species’ reproductive success and survival
(Maher & Lott, 2000). The evolution of home
ranges in terrestrial species is intricately tied to
ecological and environmental factors, shaped by
selective pressures over generations (Mazzamuto
et al., 2020); primary drivers of a home-range
characteristic include factors such as resource
availability, body mass and social dynamics
(Campos et al.,  2014; Rodríguez-Recio et al.,
2022). For carnivores, home range size is deter-
mined by the interplay between metabolic require-
ments and resource availability; an asymptotic
home range refers to when an animal’s home
range reaches a plateau, whereas a non-asymp-
totic home range will continue to increase over
time (Powell, 2000; Duncan, Nilsen, Linnell &

Pettorelli, 2015), as well as individual size, prey
preference and social dynamics (Castañeda et al.,
2019; le Roex, Mann, Hunter & Balme, 2022).

Nevertheless, an increase in human activity has
become an important driver of home-range size of
felids, with factors such as habitat fragmentation,
urbanization, and human–wildlife conflict shaping
and often constraining the spatial behaviour of
these carnivores (Caruso, Lucherini, Fortin &
Casanave, 2016; Fleschutz et al., 2016; Stark,
Aiello-Lammens & Grigione, 2020).While rehabili-
tation, translocation and release protocols are
undertaken with good intentions, especially to
counter human–wildlife conflict (Boast, Good &
Klein, 2016), they may have significant implica-
tions for establishing home ranges in felids. Follow-
ing translocation and release, variations in home-
range size and site fidelity become apparent
among different felid species, often reflecting
their diverse responses and adaptations of each
species to the altered environmental conditions
and novel landscapes (Weise et al., 2015b; Sarkar
et al., 2016; Briers-Louw, Verschueren & Leslie,
2019). In addition to this, a shift in environmental
factors across distinct sites can lead to variations
in home-range sizes among populations of the
same species as individuals adapt their spatial
behaviour to optimize resource utilization and
address ecological challenges specific to each
habitat (Yiu, Parrini, Karczmarski & Keith 2017;
Turner, Dunston-Clarke, Fabris-Rotelli & de Iongh,
2022). Researching a single species at different
sites becomes crucial for translocation success
and species survival, facilitating informed decision-
making in conservation strategies and transloca-
tion efforts.

Leopards, Panthera pardus, are highly territorial
animals that employ a combination of scent mark-
ing, vocalizations, and conspecific interactions to
clearly delineate and advertise their territorial
boundaries within their home range (Bailey, 1993;
Rafiq et al., 2020). Female leopards cover areas
with abundant prey and reproductive advantages,
specifically denning sites. In contrast, males
tend to have larger home ranges encompassing
several female home ranges (le Roex et al., 2022).
Leopard home-range sizes vary significantly
across different environmental contexts, from nine
to a few hundred km2; this variability is influenced
by factors such as sex, prey abundance, social
dynamics, and human activity (Balme, Hunter &
Slotow, 2007; Odden, Athreya, Rattan & Linnell,
2014; Nams et al., 2023; Parker et al., 2023). The
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translocation of leopards has emerged as a preva-
lent management strategy for addressing issues
related to leopards causing damage, orphaned
individuals, and rehabilitated animals (Weise
et al., 2015a; Power et al., 2021; McManus et al.,
2022). While numerous studies have documented
translocation events and evidenced the establish-
ment of consistent home ranges in many cases
(Weise et al., 2015a; Briers-Louw, Verschueren &
Leslie, 2019; Power et al., 2021), the observed
variability in site fidelity, home-range size,
and translocation success (McManus, 2009;
Weilenmann et al., 2010) underscore the impera-
tive need for additional research in this field. More-
over, the predominant focus of studies on leopard
home ranges lies within expansive protected
areas (protected areas (PAs) > 1000 km2), leaving
a significant gap in our understanding of how
leopards establish home ranges on large farm-
lands and in smaller PAs. Given the edge effect
observed in smaller PAs (Woodroffe & Ginsberg,
1998), these areas are expected to function
similarly to large farmlands. Therefore, monitoring
both land-use systems could yield valuable infor-
mation.

In South African landscapes outside formally
protected areas, we locally compared the
home-range sizes of translocated and resident
leopards. The study also gathered additional
information to inform targeted conservation strate-
gies for translocated animals, using resident
animals as a benchmark.

METHODS
The study took place in the North West Province

(NWP) of South Africa (between 25°and 28°S, and
23°and 28°E). This region comprises the Savanna
Biome in the north, the Eastern Kalahari Bushveld
in the west, and the Central Bushveld in the east,
all of which experience a subtropical to semi-arid
climate (Mucina & Rutherford, 2006).

Both resident and translocated leopards were
captured (n = 12) and satellite-collared as part of a
long-term study in the province (Power et al.,
2021). These individuals included damage-
causing animals (DCAs), orphans and confiscated
leopards (Table S1 in Supplementary material)
(Power et al., 2021). Tracking data from 2014 to
2019 were acquired; however, no individual was
monitored throughout the study. Study animals
were collared using dual VHF (very high fre-
quency)/GSM (2G Cellular)/IR-SAT(Iridium
satellite) collars (African Wildlife Tracking cc,

South Africa) not exceeding 5% of an individual’s
body weight (Casper, 2009). All satellite collars
were set to record individual locations at 00:00,
06:00, 12:00 and 18:00 daily for 18 months. Collar
locational data are available in a repository (Power
& Venter, 2021).

Both the Minimum Convex Polygons (MCPs)
(Mohr, 1947) and Kernel Density Estimates
(KDEs) (Worton, 1989) were calculated in R
Studio (R Core Team, 2019). A hrBootstrap func-
tion from the ‘movement’ package (Kranstauber,
Smolla & Scharf, 2023) and the kernelUD function
from the ‘adehabitat’ package (Calenge, 2009)
were specifically used. The home ranges for each
individual were constructed graphically in ArcGIS
(ESRI, 2019). Using the KDE, a comparison of
home-range sizes between translocated and
resident leopards, categorized by sex, were
conducted, with a specific emphasis on asymp-
totic home-range dynamics. A Kruskal-Wallis
non-parametric test was conducted to determine if
a significant difference in maximal home-range
size existed between translocated and resident
leopards for males and females, respectively.

RESULTS
Home-range data were obtained from 12

leopards, and home-range sizes were minimally
different between males (7) and females (5)
(Table 1). Using the 95% KDE, the average home-
range size for resident female leopards (89.35 km2,
S.D. = 93.41 km2) was larger than the one resident
male (38.8 km2). Correspondingly, for translocated
individuals, females, on average (446.93 km2,
S.D. = 193.07 km2), had larger home ranges than
the translocated males (253.27 km2, S.D. =
271.56 km2).

Asymptotic home ranges were established for
five female and three male leopards (Table 1). The
results from a Kruskal-Wallis test, using the 95%
KDE, indicated no significant difference in home-
range size between translocated and resident
leopard home ranges for both males and females
(P = 0.1531, R Version 4.3.0). This might be due
to the small sample size and only having one
resident male leopard in the sample.

DISCUSSION
Leopard home-range sizes in the NWP fell within

the range observed in semi-arid savannas across
Africa (Table S1), where the primary drivers of
home-range size are prey and resource availability
(Bailey, 1993; Nams et al., 2023). In addition to
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this, both biogeographical and anthropogenic
factors can affect leopard distribution and home-
range size (Searle et al., 2020; Rodríguez-Recio
et al., 2022). The sizes of leopard home range
exhibit variability across habitats, likely due to
variations in habitat suitability, size and prey avail-
ability (Snider et al., 2021; Stein et al., 2017). It is
essential to be mindful of the role reserve/habitat
size plays in home-range size, recognizing that this
can explain variations observed here. This study
was conducted on the scale of one South African
province (~10 000 km2; Fig. 1a & b), mirroring simi-
lar country-level studies (Weise et al., 2015a).

Similar to the findings of Weise et al. (2015a),
this study observed no significant difference in
home-range size between resident and trans-
located leopards of both sexes. It must be noted
that the study of Weise et al. (2015a) was
conducted over a large area and was not scale-
related (Table S2, Supplementary Information).
Although home-range stability is often lower for
translocated individuals (Snider et al., 2021), a
considerable proportion eventually achieve stabil-
ity (Briers-Louw, Verschueren & Leslie, 2019;
Power et al., 2021). This pattern suggests the
presence of local high densities. In the NWP, our
findings revealed a wide range in home-range
sizes, with smaller home ranges concentrated in
specific areas within the province. The home
ranges of leopards in the Magaliesberg mountain
region were larger than in other areas of the
province; this might be due to a low leopard density
within the range or prey availability. However, this
could not be verified due to the small sample
size. Leopards in the South African Central
Bushveld exhibit a clear preference for rugged
terrain refugia, a behaviour that is inversely
proportional to human-altered environments
(Swanepoel. Lindsey, Somers, van Hoven &
Dalerum, 2013).

There is a general tendency for male leopard
home ranges to be considerably larger than that of
females, a pattern which is common in solitary
felids (Sandell, 1989; Snider et al., 2021); this
pattern has been observed over a range of differ-
ent ecosystems, including a 4–5 times larger male
home range in the southern Kalahari (Bothma,
Knight, le Riche & Hensbergen, 1997). Despite
this general tendency, there was no significant
difference in home-range sizes between males
and females in this study for both resident and
translocated individuals. If inter-sexual differences
are absent for the overall population, home-range
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Fig. 1. a, Map of asymptotic home-range sizes of translocated (light grey) and resident (dark grey) female leopards
(ArcGIS version 10.7). North West Parks Board reserves are placed for context and orientation (NW_Parks_Board
reserves). b, Map of asymptotic home-range sizes of translocated (light grey) and resident (dark grey) male leopards
(ArcGIS version 10.7). North West Parks Board reserves are placed for context and orientation (NW_Parks_Board
reserves).



sizes align with predictions based on metabolic
energy requirements of each sex (Sandell, 1989;
Mizutani & Jewell, 1998).

Furthermore, it is hypothesized that males
display greater boldness and lower risk aversion
and consequently experience higher mortality
rates than females (Swanepoel et al., 2013), and
would establish home ranges in their natal territo-
ries only if a sufficient number of females are
present (Fattebert et al., 2016). This scenario
would lead to overlapping home ranges with a
single female, thereby minimizing interspecific
variation in home-range sizes. Translocated and
resident male leopards had smaller home-range
sizes than females, which can be attributed to
shorter collar duration (Table 1).

Another factor that could explain the similarities
in size between male and female home ranges is
the effect of human activities. The home-range
sizes observed in this study, which exhibit minimal
differences across the sexes for both translocated
and resident individuals, align closely with findings
from relatively disturbed landscapes in Namibia
(Dickman & Marker, 2005), the Western Cape
Province of South Africa (Norton & Lawson, 1985),
Waterberg in Limpopo Province (Grimbeek,
1992), and even certain regions in India (Odden
et al., 2014). It is thus possible that male and
female expansive home ranges occur as a result of
anthropogenic pressures (Dickman & Marker,
2005). Following the alleviation of human-induced
pressures, such as trophy hunting and other forms
of persecution, female leopard home-range sizes
undergo a reduction, ultimately stabilizing at what
seems to be a more typical and sustainable state
(Fattebert et al., 2016). In contrast, during periods
of disturbance, female leopards tend to expand
their home ranges, often coming into proximity
with neighbouring territories. This expansion,
fuelled by an unsaturated population, leads to
range inflation. This would explain why translo-
cated female leopards had such large home
ranges (Figure 1a), coupled with the rationale of
seeking release sites uninhabited by leopards
(Power et al., 2021). Moreover, within enclosed
environments of human-altered landscapes,
leopards typically display expansive home ranges
(Snider et al., 2021), as observed in the bushveld
regions of the NWP. In support of this, studies on
black-backed jackals (Canis mesomelas, Rowe-
Rowe, 1982), trophy-hunted lions (Panthera leo,
Davidson, Valeix, Loveridge, Madzikanda & Mac-
donald, 2011), culled populations of European

badgers (Meles meles, Tuyttens, Macdonald,
Rogers, Cheeseman & Roddam, 2000) and perse-
cuted tigers (Panthera tigris, Goodrich et al., 2010)
have all shown similar patterns of home-range
expansion.

In disturbed ecosystems with abundant prey,
female leopards opportunistically enlarge their
home ranges, capitalizing on vacant territories left
by removing conspecifics (Bailey, 1993). Female
leopards need to secure sufficient space to enable
their future daughters to remain philopatric and
benefit from local knowledge of resources. There
were no discernible variations in range size among
translocated and non-translocated male leopards.
Even in disturbances, male leopards consistently
upheld expansive home ranges, demonstrating a
tendency to diverge from the patterns observed in
female home ranges (Fattebert, 2013). Spatial
adjustments evolve differently between the sexes
over time, aligning consistently with each sex’s
effort to maximize opportunities for enhancing
their respective fitness (Fattebert et al., 2016).
Consequently, human impacts can exert perva-
sive effects on carnivore spatial ecology. It is
clear then that home-range expansion occurs in
response to anthropogenic pressures when a
population is unsaturated (McManus et al., 2021).
Outside protected areas, anthropogenic pres-
sures may lead leopards to have larger home
ranges than their counterparts in well-protected
ecosystems due to territorial vacancies, reduced
intraspecific competition and prey availabil-
ity. Despite this study indicating no difference
between translocated and resident leopard’s
home ranges, it has been suggested that trans-
located leopards are likely to show behavioural
changes, such as exploratory movements, which
might increase the level of conflict with humans
(Athreya, Odden, Linnell & Karanth, 2011). Estab-
lishing a home range is among the suggested
criteria to gauge the success of a translocation
event. DCA translocations of leopards, in particu-
lar, have become an important management tool,
and practitioners must diligently evaluate this
through vigorous post-release monitoring.

The varied patterns in home-range size, site
fidelity, and translocation success between trans-
located and resident leopards underline the impor-
tance of further research in this field. Conducting
meta-analyses on extensive leopard home-range
studies could provide valuable insights and
support and maximize the probability of survival-
enhancing metapopulation management.
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Table S1. Summary of satellite collared leopards monitored in the Central Bushveld of North West Province from 2014 to 2019, from which home-ranges (HRs) were
determined (Power et al., 2021).

Code Sex Age class Age (years) Nature of leopard Translocated Year Location

LF02 Female Adult 3–4 Confiscated, repatriated Yes 2014 Magaliesberg

LF03 Female Adult 7–8 Confiscated, repatriated Yes 2014 Magaliesberg

LF04 Female Adult 2–3 Resident No 2014 Jabulani Game Ranch, Atlanta

LM05 Male Adult 3–4 Confiscated, repatriated Yes 2015 Elandsberg, Assen

LM06 Male Adult 3–4 Damage-causing animal (DCA), translocated Yes 2015 Kgaswane Mountain Reserve,
Magaliesberg

LF07 Female Adult 2–3 Relocated, resident No 2015 Groot Marico

LM08 Male Adult 4–5 DCA, translocated Yes 2015 Sable Ranch, Brits

LM11 Male Adult 2–3 Orphaned, rehabilitated, repatriated Yes 2017 Magaliesberg

LM12 Male Subadult 2–3 Orphaned, rehabilitated, repatriated Yes 2017 Magaliesberg

LM13 Male Adult 3–4 Relocated, resident No 2017 Jabulani Game Ranch, Atlanta

LM14 Male Adult 6–7 DCA, translocated Yes 2018 Magaliesberg

LF15 Female Adult 2–3 Orphaned, rehabilitated, repatriated Yes 2018 Magaliesberg



Table S2. Summary of home-range sizes of leopards from Africa based on satellite and radio telemetry to obtain the data. Home-range sizes are indicated with sex in
brackets, i.e.male (M), or female (F).‡ Indicates data where the mean and variance are indicated, in lieu of the range;and † indicates some of these individuals have been
translocated.

MCP Kernels TLoCoh Habitats Reference

Localities Sample size( n) 100% 95% 95% 50% 95%

South Africa

Magaliesberg, 4‡ 118–403.5 (F) 100.5–306.1 (F) 247.4–632.7 (F) 48.5–163.3 (F) Mountain bushveld, Power et al. (2021)
North West 563 (M) 431 (M) 763.3 (M) 157.8 (M) montane

Assen-Beestekraal, North West 2‡ 33.5 (F) 23.1 (F) 23.3 (F) 3.9 (F) Mountain bushveld, Power et al. (2021)
180.8 (M) 104.8 (M) 117.5 (M) 24.8 (M) Savanna woodland

Sable Ranch, Brits, 1 32.1 (M) 29 (M) 38.8 (M) 12.3 (M) Mountain bushveld, Power et al.  (2021)
North West Savanna woodland

Groot Marico, North West 1 220 (F) 158.1 (F) 155.4 (F) 30.5 (F) Mountain Bushveld Power et al. (2021)

Mareetsane, North West 1 132.7 (F) 122.2 (F) 240.9 (F) 55.8 (F) Arid savanna Power et al. (2021)

Crocodile river, Northam, 1‡ 3.6 (M) 2.5 (M) 10 (M) 1.8 (M) Riparian woodland This study
Limpopo

Naboomspruit, Waterberg 2 173 (F) 157(F) Mountain Bushveld Grimbeek (1992)
foothills, Limpopo 354 (M) 303 (M)

Jobedi Game Ranch, Vaalwater, 2 159 (F) 139 (F) 109 (F) 20 (F) Savanna woodland, Swanepoel (2008)
Waterberg, Limpopo 289 (M) 245 (M) 214 (M) 52 (M) Mountain Bushveld

Welgevonden Game Reserve, 4 59–127 (F) 14–30 (F) Savanna woodland, Swanepoel et al.
Waterberg, Limpopo 229 (M) 53 (M) Mountain Bushveld (unpublished),

Pitman et al. (2013)

Lajuma, Soutpansberg, Limpopo 2 13.9 (F) 15.6 (F) Mountain bushveld, Chase-Grey (2011)
514 (M) 160 (M) montane

Skukuza section, Kruger 13 5.6–29.9 (F) Savanna woodland, Bailey (1993)
National Park, Mpumalanga 16.4–96.1 (M) Riparian

Karongwe, Game Reserve, 9 11.4–38 (F) 2.2–12.8 (F), Savanna woodland, Owen (2013)
Limpopo 15.1–78.8 (M) 5–35.2 (M) Riparian

Selati Game Reserve, Limpopo 3 31.8–75.3 (F) Savanna woodland, Comley et al. 2020
184.2 (M) Riparian
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Table S2 (continued)

MCP Kernels TLoCoh Habitats Reference

Localities Sample size( n) 100% 95% 95% 50% 95%

Phinda Reserve, KwaZulu-Natal 67† 22.3± 2.1 (F) Savanna woodland Fattebert (2014),
61.6± 8 (M) Fattebert et al. (2016)

Kgalagadi Transfrontier Park, 8 94–693 (F) 199.7–908.4 (F) Arid savanna, Dune scrub Bothma et al. (1997)
Northern Cape 1323.8–2750 (M)

Main camp section Greater 1‡ 24 (M) Thicket Hayward et al. (2006)
Addo Elephant  National Park
(GAENP), EasternCape

Darlington section, GAENP, 2‡ 180.8 (F) 110.6 (F) 27.4 (F) Thicket McManus (2009)
Eastern Cape 213.5 (M) 85.9 (M) 10.7 (M)

Baviaanskloof Mega Reserve, 4 123.4–148.6 (F) 105.9–130.3 (F) 80.9–94.9 (F) Thicket, Forest, Fynbos, McManus (2009)
Eastern Cape 183.4–631.8 (M) 149.1–497.8 (M) 126.1–289 (M) Montane, riparian

Garden Route National Park, 2 34.6 (F) Forest, Fynbos Devens et al. (2018)
Western Cape 121.6 (M)

Laingsburg, Western Cape 1 71.7 (M) Montane, Karoo Devens et al. (2018)

Swartberg, Western Cape 1 170 (M) Montane, Fynbos Devens et al. (2018)

De Hoop Nature Reserve, 1 66.6 (F) Fynbos Devens et al. (2018)
Western Cape

Hermanus, Western Cape 3 86.7 (F) Montane, Fynbos Devens et al. (2018)
178–226 (M)

Ceres, Western Cape 2 304–306 (M) Montane, Fynbos Devens et al. (2018)

Cedarberg Wilderness Area, 3 42.1–66.8 (M) 37–203 (F), Montane, Fynbos Norton & Henley
Western Cape 100–910 (M) (1988)

Cedarberg Wilderness Area, 11 51–302 (F), 37–345 (F), Montane, Fynbos, Karoo Martins   (2010)
Western Cape 114–1190 (M) 118–1240 (M)

Hottentots Holland mountains, 2 487 (F) Montane, Fynbos Norton & Lawson
Stellenbosch, Western Cape 388 (M) (1985)

Botswana
Corridor Wildlife Management , 1‡ 716.9 (F) 449.3 (F) 46.7 (F) Arid savanna Houser et al. (2011)
Area, Kokotsha, Southern District
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Table S2 (continued)

MCP Kernels TLoCoh Habitats Reference

Localities Sample size( n) 100% 95% 95% 50% 95%

Khutse Game Reserve 5 186–394 (F) 304–733 (F), Arid savanna Weilenmann et al.
297–367 (M) 554 –736 (M) (2010)

Northern Tuli Game Reserve 6 21.5–86.4 (F) 22.8–50.4 (F) 2.8–8 (F) Savanna woodland Steyn & Funston
78 (M) 78.9 (M) 6 (M) (2009)

Okavango Delta 4 77.9–130.6 (M) Savanna woodland Hubel et al. (2018)

Namibia

Orange river, Sandfontein 1‡ 481.1 (M) 245.6 (M) 17.3 (M) Nama scrub Weise et al. (2015)
Nature Reserve

Neuhof Nature Reserve, Hardap 1‡ 453.7 (M) 255.6 (M) 29.8 (M) Nama scrub, Arid savanna Weise et al. (2015)

Namib Rand Nature Reserve 2‡ 54.3 (F) 38.4 (F) 3.3 (F) Nama scrub Weise et al. (2015)
300.9 (M) 161.1 (M) 21.7 (M)

Kulala Wilderness Reserve 1‡ 147.3 (F) 127.5 (F) 11.1 (F) Nama scrub Weise et al. (2015)

Otjozondjupa 5‡ 36.2–75.2 (F) 44.6–78 (F) 9.8–15 (F) Arid savanna, Savanna Weise et al.  (2015)
127.9 (M) 81.4 (M) 17.6 (M) woodland

Khomas Hochland 4 178.1 (F) 138.9 (F) 29.8 (F) Arid savanna, Montane Weise et al. (2015)
184.4–580.8 (M) 198.4–306.8 (M) 29.5–82.7 (M)

Kunene 2 120.9 (F) 68.7 (F) 10.5 (F) Arid savanna, Nama scrub Weise et al. (2015)
132.1 (M) 149.2 (M) 25.8 (M)

Bushmanland, near Khaudum 9 182.9–194.4 (F) Arid savanna Stander et al. (1997)
210–1163.5 (M)

Waterberg plateau and 7 52.4–393.5 (F) Arid savanna, Savanna Marker & Dickman
farmlands 125.2–311.9 (M) woodland (2005)

Waterberg Plateau Park 3 40–66 (F) 46–53 (F) 7–14 (F) Arid savanna, Savanna Stein et al. (2011)
108 (M) 109 (M) 12 (M) woodland, Montane

Zimbabwe

Bulilima Mangwe District, 3 31–45 (F) 11 (F) Savanna woodland Grant (2012)
near Bulawayo 263 (M) 72 (M)
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Table S2 (continued)

MCP Kernels TLoCoh Habitats Reference

Localities Sample size( n) 100% 95% 95% 50% 95%

Zambia

Luambe National Park, 5 3.1–42.3 (F), 32.5 (F), 3 (F), Savanna woodland Ray-Brambach et al.
Luangwa valley 28.3–55.7 (M) 80.6 (M) 23 (M) (2018(

Malawi

Majete Wildife Reserve 3‡ 116.6–202.2(F) Savanna woodland Briers-Louw et al.
225.9 (M) (2019)

Tanzania

Lobo hills, Serengeti 2 15.9 (F) Savanna woodland
Bertram (1982)
National Park

Kenya

Tsavo West National Park 8 14.4 (F) Mountain Bushveld, Hamilton (1976)
19.7–59.3 (M) Savanna woodland

Lolldaiga Hills Ranch 7 9.7–31.2 (F) 12.6–26.5 (F) 25.2–76.5 (F) Mountain Bushveld, Mizutani & Jewell
63.9–109.8 (M) 212.6 (M) Savanna woodland (1998)

Ivory Coast

Tai National Park 22–29 (F) 31.2–35.7 (F) Tropical Forest Jenny (1996)
86 (M) 162.8 (M)
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