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61 % of the
world’s large
carnivores are
considered
threatened or

endangered by
the International
Union for the
Conservation of
Nature (IUCN)
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Interspecific Competition — Niche Partitioning:
Temporal, Spatial, Dietary
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Greater Kafue Ecosystem
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Prey Size Rank

All carnivores now rely heavily on four prey species

l

Increase in competition

Changes in African large carnivore diets over the past
half-century reveal the loss of large prey

Scott Creel™* (@ | Wizganson Matandiko™?

JAppl Ecol. 2018;55:2908-2916.
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121 km of stratified transects surveyed 15X from 2012 to 2018 (1,818 km total)

Density of herds: Generalized Distance Sampling Model (chandler, Royle & Kery 2011, R unmarked)

Size of herds: Zero-Truncated Poisson GLM (Zuur et al. 2009, Mixed models in ecology)

Mean Herd Density Mean Individual Density
Species herds/km?2 Segments animals/km?2 Segments

Puku 1.31 (1.20 - 1.42) (0.01 - 5.04) 15.87 (12.55 - 19.20) (0.02 - 376.21)
Impala 0.74 (0.72 - 0.77) (0.13 - 3.43) 6.46 (6.12 - 6.79) (0.44 - 49.48)
Warthog 0.66 (0.63 - 0.70) (0.04 - 2.68) 2.52 (2.36 - 2.68) (0.09 - 17.97)
Reedbuck 0.09 (0.08 - 0.10) (0.00 - 1.02) 0.47 (0.39 - 0.55) (0.00 - 12.66)
Duiker 0.31 (0.29 - 0.34) (0.00 - 1.84) 0.36 (0.33 - 0.39) (0.00 - 2.10)

Hartebeest 0.13 (0.11 - 0.15) (0.00 - 3.32) 0.57 (0.49 - 0.67) (0.00 - 17.67)
Wildebeest 0.07 (0.06 - 0.07) (0.00 - 0.53) 0.86 (0.76 - 0.96) (0.00 - 10.30)
Roan 0.04 (0.04 - 0.05) (0.00 - 0.32) 0.33 (0.29 - 0.37) (0.00 - 4.89)

Zebra 0.03 (0.03 - 0.04) (0.00 - 0.56) 0.22 (0.18 - 0.27) (0.00 - 11.80)
Waterbuck 0.07 (0.07 - 0.08) (0.00 - 0.43) 0.26 (0.23 - 0.28) (0.00 - 1.74)

Vinks et al., Ecosphere (in press)




- hree small speC|es are now (by far) the most common herblvores In the GKE
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Sixteen years of change in the global terrestrial
human footprint and implications for biodiversity
conservation

Oscar Venter?3, Eric W. Sanderson?, Ainhoa Magrach®®, James R. Allan?7, Jutta Beher?, Kendall R. Jones?”,
Hugh P. Possingham2'8, William F. Laurance3, Peter Wood3, Balazs M. Fekete®, Marc A. Levy10

& James E.M. Watson®’

Table 1 | Human pressures used to construct the human footprint (HF).

Data set Timing Years Mean HF score

1993 2009
Built environments Dynamic 1994, 2009 0.17 0.19
Crop lands Dynamic 1992, 2005 0.79 0.96
Pasture lands™ Static 2000 0.51 0.47
Population density Dynamic 1990, 2010 2.10 232
Night lights Dynamic 1993, 2009 0.29 0.36
Railways Static 1960s-1990s 0.15 0.15
Major roadways Static 1980-2000 1.32 1.32
Navigable waterways Dynamic 1993, 2009 0.33 0.38
All combined NA NA 5.67 6.16

HF, human footprint; NA, not applicable.
Static data are available for only one time period.
*Pasture lands' global averages vary across years as pasture is not permitted to overlap with crop or urban lands, which are dynamic data sets.

| 712558 | DOI: 10.1038/ncomms12558



Moving in the Anthropocene: Tucker et al, Science 359, 466-469 (2018) 26 January 2018

Global reductions in terrestrial
mammalian movements
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Fig. 2. Mammalian displacement in relation to the Human Footprint Index. (A) Median displacements; (B) long-distance (0.95 quantile)
displacements. Both displacements decline with increasing HFI at the 10-day scale (n = 48 species and 624 individuals). Plots include a
smoothing line from a locally weighted polynomial regression. An HFI value of O indicates areas of low human footprint; a value of 40 represents
areas of high human footprint.

Provokes two further questions...




CMC: Competition - MOVEMENT - Connection Hypothesis
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CDC: Competition - DENSITY - Connection Hypothesis
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Restriction-site Associated DNA Sequencing (RADseq)

Endonuclease with cut sites

. Individual A Individual B distributed across the genome:
WA_:_- s [l & | [N | EcoR1 cuts within GCCAAT,
l l l l l l l l just after the G
Restriction Digesti '
estriction Digestion e i e RADs are .sequences flanlflng
. N —— -.l l l l the resulting CCAAT cut site

Size Selection

[ [— [ [ ] [ Select a subset of RADs within
‘ Locus 1 Locus 2 Locus 1 Locus 2 ’ a desired range of fragment
lengths
Filtering
Sequence and align the RAD
U SNP site sequences to identify SNPs by
W Restriction Site Locus 1 comparing sequences




STACK the RADseqs to identify SNPs and determine individual SNP genotypes

_—

TGCAGGACACACAGGAGCTGAGCCATTCCTGCGGCTCCp™
TGCAGGACACACAGGAGCTGAGCCATTCCTGCGGCTCCp~
TGCAGGACACACAGGAGCTGAGCCATTCCTGCGGCTCCYs
TGCAGGACACACAGGAGCTGAGCCATTCCTGCGGCTCCs
TGCAGGACACACAGGAGCTGAGCCATTCCTGCGGCTC Cst
NMTGCAGGACACACAGGAGCTGAGCCATTCCTGCGGCT C s
o TGCAGGACACACAGGAGCTGAGCCATTCCTGCGGCTC Cpa
VQTGCAGGACACACAGGAGCTGAGCCATTCCTGCGGCT C Cpa
o TGCAGGACACACAGGAGCTGAGCCATTCCTGCGGCT CCp
— TGCAGGACACACAGGAGCTGAGCCATTCCTGCGGCTC O

ACCAAACGTTTG
ACCAAACGTTTG
ACCAAACGTTTG
ACCAAACGTTTG
ACCAAACGTTTG
ACCAAACGTTTG
ACCAAACGTTTG
ACCAAACGTTTG
ACCAAACGTTTG
ACCAAACGTTTG

Primary reads consistently
differ at only 1 bp where they
are consistently biallelic

e likely to be a SNP

WTGCEIGGACACACAGGAGCTGAGCCATTCCTGCGGCTC SACCAAACGTTTG
O TGCAGGACACACAGGAGCTGAGCCATTCCTGCGGCTCC ‘ACCAAACGTETG
0)TGCAGGAC‘ACACAGGAGCEGACCCATTCCTGC‘GGCTC ACCAAACGTTTG

TGCAGGACACACAGGAGCTGAGCCATTCETCCGGCTC ACCAAACGTTTG
NTGCAGGACAEACAGGAGCT GAGCCATTCCTGCGGCTC ACCA[EJACGTTTG

>N

TGCAGG ACACACAGGAGCTGAGCCATTCCTGCGG(.T(,CC/C:A(,CAAACGTT TG

1. Identify SNPs that meet QC criteria.
2. ‘Demultiplex’ using individual-specific barcodes.
3. Restrict to loci with 230X read depth for that individual.

Secondary reads differ

inconsistently at

1-2 other bp

in addition to the SNP

e confirm the SNP but the
other difference(s) are
likely to be sequencing
error



t-Distributed Stochastic Neighbor Embedding to reduce dimensionality of the data
Much larger genetic differences between ecosystems for lions than for African wild dogs.
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ISOLATION BY RESISTANCE

BraDp H. McRAE

Evolution, 60(8), 2006, pp. 1551-1561

Fic. 2. (A) Three demes (open circles) connected by migration
and analogous nodes (closed circles) connected by resistors. Theory
discussed in this paper is limited to the balanced migration case,

Graph edges (thin lines) Resistance paths (heavier arrows
Least-cost path (heavy line) indicate greater contribution)

Fig. 4 Resistance values, graph edges, and least-cost and cir-
cuit solutions for connectivity between two habitat patches, A
and B. Per-cell resistance increases with darker colours. Both
least-cost and circuit theory algorithms construct a graph that
connects cells. Typically, graph edge weights are inversely pro-
portional to average cost or resistance of cells being connected.
Left-hand panel shows graph and least-cost path (this example
shows only four-neighbour connections for simplicity). Right-
hand panel shows pathways for effective resistance calcula-
tions based on circuit theory. Heavier arrows indicate higher
contribution/importance of pathways.
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Wild Dog SNP Divergence & Human Footprint Index Conductance Lion SNP Divergence & Human Footprint Index Conductance
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==UAT SKIN IDENTIFIGATION GUIDE —

In recent years there has been an alarming increase in the trade of

cat skins and other body parts throughout Zambia. To better The possession and/or
understand this phenomenon the Department of National Parks trade of cat skins and
and Wildlife, Wildlife Crime Prevention and the Zambian other body parts
Carnivore Programme have partnered, with funding from the Lion without a license is

Recovery Fund to conduct a study "assessing the trends, patterns illegal in Zambia.
and drivers of the illegal skin trade of big cats in Zambia".

I UNDER THE ZAMBIA WILDLIFE ACT OF 2015, SOME OF THE PRINCIPAL DFFENCES AND PENALTIES ARE: INSEG_————

ILLEGAL POSSESSION OF A PRESCRIBED TROPHY (E.G. LION SKIN, LEOPARD SKIN OR CHEETAH
SKIN): 5 - 10 years imprisonment without the optian of a fine,

ILLEGAL POSSESSION, PURCHASE OR SALE OF A PROTECTED ANIMAL AND/OR ITS MEAT AND OR
TROPHY (E.G. LION, LEOPARD, OR CHEETAH): 5 - 10 years imprisonment without the option of a fine.

I THE FOLLOWING CAT SKINS ARE FREQUENTLY CONFISCATED AND SHOULD NOT BE CONFUSED WITH ONE ANOTHER: IS_—_

I LION W SERVAL
Panthera leo Leptailurus serval
Orwer the Lt 20 years,
popalatiom have a«us-d by 42%

.

wo

I LEOPARD

Panthera pardus pardus
o- the laat 20 mm“
.' M

B GENET
Genetta genetta

I CHEETAH

Acionyx jubatus jubatus
O the last 20 years, chestah
popatations have declined by 10%

w0y

WILDLIFE CRIME
\ PREVENTION
—

Serval

(Civet)

(Genet)



Big cat body part seizures January 2016 — April 2019
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DAPC to assign confiscated lion body parts to their source population
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Hold-out cross validation
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