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Distribution of the African lion in Zambia

The total estimated lion range in Zambia stands at 148,000 km?, representing about a 63 % of

Zambia's protected area network (230,000 km?).
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Widely distributed across the country,
mainly in wildlife protected areas (NPs
GMAs)

63% of our total surface area of
conserved land is a home range of the
lion

Long-term studies being implemented in
1, 2 and 3 conserved areas

Latest estimates are from the 2011 survey
however, due to the difficulty in surveying
these apex species, Zambia has focused
on long-term intensive studies to inform
management of the African lion



Long-term Intensive Studies

* Rarity
e Cost vs benefit
* Planned extrapolation

* Effective surveys only evaluate
trends

e Understanding drivers of trends
observed requires more
intensive work

* Rates and consequences of
human-induced change

e Calibration and verification



Long-term Intensive Lion Studies in Zambia

* Luangwa 2008-Present
e Kafue 2012-Present

Population characteristics (sex, age, age class) for Luangwa and Kafue lions for 2022, derived
from intensive studies of 397 known individuals (most known age) from 72 groups, comprised of
41 prides (groups of breeding females and their offspring), and 31 coalitions (groups of
territorial breeding or nomadic males) across nearly 20,000 km2 of South Luangwa, Kafue, and

Luambe National Parks and adjoining Game Management Areas (GMAs).

Some of the longest-running and most comprehensive lion studies in the region



Demographic Impacts of Prey
Depletion:
Kafue Lion Demography
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Vinks, M.A., S. Creel, P. Schuette, M.S. Becker, E.Rosenblatt, K.Young-Overton, C.
Sanguinetti, K. Banda, B.Goodheart, X. Stevens, C.Chifunte, Neil Midlane, and C.
Simukonda. 2021. Demographic response of an apex predator in response to
long-term declines in prey abundance. Ecological Applications.




Age Class

Demographic Impacts of Prey

Kafue Lion Demography
2013-2018

Depletion:

Results
e 170 Individuals from 16 prides

and 16 coalitions from 2013-
2018

* Density 3.4/100 km2 (2.79-4.23)
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Demographic Impacts of Prey Depletion:
Kafue Lion Demography 2013-2018

Summary

* Depleted preybase
resulting in low densities of
lions

 Survival comparable to
other systems,
reproduction low

e Life history theory predicts
prioritizing survival over
reproduction




Patterns of African lion survival, reproduction and
population density in the Greater Kafue
Ecosystem, Zambia, 2013 — 2021

ZAMBIAN CARNIVORE PROGRAMME
Lion Locations 2015-Present
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ot Creel et al. (In Prep) Patterns of African lion survival, reproduction and
population density in the Greater Kafue Ecosystem, Zambia, 2013 — 2021.
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Patterns of African lion survival, reproduction and
population density in the Greater Kafue
Ecosystem, Zambia, 2013 — 2021
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sub-adult and young adult males, but have tended to decrease for females of all age classes and for

2018 were quite high, even though lien de

prime-aged and old males (se¢ also Table 1 & Figure 3), These data come from 37 female prides and 32

male coalitions distributed over an area of

> 8,000 km* shown In Figure 5.

Creel et al. (In Prep) Patterns of African lion survival, reproduction and
population density in the Greater Kafue Ecosystem, Zambia, 2013 — 2021.



Patterns of African lion survival, reproduction and
population density in the Greater Kafue
Ecosystem, Zambia, 2013 — 2021

Conclusions T R T Sl M
* No significant change in density A |
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* Variability but no significant e

changes in survival ; :

e : : =X

* Significant increase in cub -y

recruitment ? -
e Sustained large scale protection el A sl

and recovery efforts needed to
see significant

Creel et al. (In Prep) Patterns of African lion survival, reproduction and
population density in the Greater Kafue Ecosystem, Zambia, 2013 — 2021.



Ability to Detect Different Drivers of Population Dynamics between Kafue and Luangwa

Bushmeat Poaching & Prey Depletion

(Vinks et al. 2020, Creel et al. In Prep)
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Genetic tools for monitoring lions

Goran Spong & Laura Bertola

=

iy \ ..‘.\‘~ N
p l& e -}-"“.\ AN
s P . \ :
o A\ N ﬁ‘g .
\F & \ S s “u
‘ 0./ e ."* :

P

-,

P, -
~~




Genetic samples to date:

e ~400 DNPW from lions, leopards, and cheetah
e ~250 WCP-DNPW seizures from lions, leopards, and cheetah

Lions
e >1000 baseline samples

* From Angola, Benin, Botswana, Cameroon, Central African Republic, Chad, Mozambique,
Namibia, Nigeria, Tanzania, Senegal, Sudan, Zambia.
More incoming and combined panel based on pan-african variation. Two markers for
Indian lions also validated and optional on chip.

Leopards
* Baseline nearing 1000

* Bulk of samples from Mozambique, South Africa, Tanzania, and Zambia.
But panel ascertained on global variation.
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SNP Chips

Allows for surveying without
observing animals

SNP Chip takes markers with
most explanatory power for
provenance

Allows for high-quality genetic
data from low-quality samples
(i.e. scat)




Genetic tools for monitoring

* Confirm presences/distribution

* [dentify genetic signature specific for a region/country/protected area =
Forensics, trace source population of confiscated samples

* |dentify individuals
— Population estimates (e.g. CMR)
- ldentify home ranges




Methods to Estimate Abundance
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D Kevin & Mckenzie

Ground-Based Herbivore
sSurveys



* Surveys since 2012
 2-3 times/year (cold dry/hot dry)

* 5 ecosystems (Luangwa, Kafue,
Liuwa, West Lunga, Nsumbu)

e Established roads, seasonal
roads, off-road

* Vehicle and foot
* Across gradients of protection
 All herbivores aside from hippo




Why ground-based surveys

Low-tech (binos, range finder, fé%ﬁ
compass, positive mental S e—
attitude) e

Relatively cheap
Inclusive

Data-rich

Density & Distribution =2
Ecological and Anthropogenic =
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FIGURE 1 Changes over the last half-century in the proportion that each ungulate species formed in the diet of each large carnivore.
In each panel, prey species are arranged from smallest (left) to largest (right). Bars show the proportion of a carnivore's diet comprised by
each prey species and whiskers show 95% binomial confidence limits using the Wilson method (so that nonoverlapping whiskers denote
differences at « = 0.05). Bar fill identifies data from the 1960s and the 2010s. Bar outline colour identifies prey species that are smaller or
larger than median body mass within the KNP ungulate guild




Smaller-bodied Herbivores

© Kevin & Mckenzie




Larger-bodied Herbivores
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Niche Compression and Prey Homogenization

* Poaching depletes the large
prey for lions and hyenas

* All species focusing on a much
more narrow suite of prey
species in the small to mid size
range

Creel, S., W. Matandiko, P.Schuette, E.Rosenblatt, C. Sanguinetti, K.Banda, M.Vinks
and M.S.Becker. 2018. Changes in large carnivore diets over the past half-century
reveal depletion of large prey. Journal of Applied Ecology




Niche Compression and Prey Homogenization

Consequences

* Hunting energetics

: S S N R R e kLY N9 /84
* Group Size T R U, @? per st i - AT ¢ o
* Interspecific competition
Snaring susceptibility



Ecological and anthropogenic elfects on the density of
migratory and resident ungulates in 8 human-inhabited Testing the effects of anthropogenic pressures on a diverse African
protected area herbivore community
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Fig.. 2 Estimated puku density (animals/km?) at each surveyed transect using ground-based distance sam-
pling methods in Kafue National Park, Zambia (left). Puku distributions were primarily influenced by dis-
tancetupennanmﬁvenianddistmemﬂleparkhmdemﬂensitiesmshmasanhnalsfkmzwimgﬁﬁ
confidence intervals (right)
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