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Purpose of the workshop

* Evaluate the current r
status of lions in KNP v

e Collate current
knowledge of BTB in lions

¢ Review research and
clinical findings

¢ Investigate potential
population outcomes

 |dentify knowledge gaps

Identify strategic direction
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. Spatial distribution of the disease is increasing
more rapidly than expected
Host range of BTB is increasing progressively
with 12 species documented
Insufficient data to demonstrate the effects of
BTB .
Scientific and conservation communities opinions §f
differ on effects of BTB on lions a
Policy-makers recognised a need to determine
appropriate strategic directions to address the
knowledge gaps

‘;‘.‘“ ' }‘4“!;" Y ‘.-L.: ._“‘ ‘..
¥ Process of the WOI‘kShOp s

28 participants

» Based modelling requirements
— BTB Working Group
— Lion Working Group
» Major questions identified by groups

)i » Each group developed the input values for %%
the model parameters :
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Parameters

Initial frequency

INFECTOR

— Outbreak sub-model of lion
BTB exposure dynamics

— Transitioning of disease
from one state to the next

— Exposure — infected —
diseased — infectious

UNINFECTED

INFECTED

DISEASED

Workshop process cont.... Parameters

+ OUTBREAK

— Stochastic simulation of wildlife
disease epidemiology it

— Controls progression of BTB (oo S L.~ ...

A minhi fimaniny
—_—— M durition animal nfcted
exposure to clinical |nfect|on A / o At 1)
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Workshop process cont..

SIMSIMBA
— Individual-based stochastic
simulation of socially structured
lion population dynamics
— Demographic variables
— Relied on data from many
sources
» Serengeti
* Kruger
* Informed opinion
» Derived from other studies
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Modelllng 4
- Baseline disease model '

» Created a hypothetical lion population that was
neither growing nor declining

BTB was then added to this baseline model
Results > 5% annual death rate

» Unrealistic assignment of values to one or more
parameters

» Require more accurate demographic and BTB

epidemiology data
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Parameters

Pride structures

» Survival rates of age groups and during
pride takeovers

* Litter sizes
» Fecundity

~4 « Movement of nomadic and sub-adult
males

4+ Probabilities of coalitions controlling 1 or
more territories
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Mdelllng g

Sensitivity analysis of model i‘

— Only done for the epidemiological dynamics of BTB (not lion
demographics)

— Target for more detailed research and / or points for active

management

Estimate

Model Parameter Minimum Baseline Maximum

0.0 0.0
0.0 0.1
Out-group transmission rate 0.005 0.005 0.1
0.0 0.025
Initial frequency infected 0.125 0.5
Initial frequency diseased 0.02 0.08 0.08
Residence time as infected (days) 6205 6205 8212
Residence time as diseased (days) 1740

Maternal transmission rate

In-group transmission rate

Predation transmission rate
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Modelllng A

— Baseline lion demographics and disease
parameter values applied to a full KNP
landscape

— Confirmed that transmission parameters (in-

group, out-group and predation) are most
sensitive
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Solicited input from a broad range of
stakeholders

Helped build mutual understanding

Implementation of a 6 year demographics
study of KNP lions

Research to validate both antibody and
interferon-gamma diagnostic tests for BTB
in lions
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» Many of the parameter input values still
need ground-truthing and therefore the
focus must be to address critical
knowledge gaps
— Epidemiology of BTB in lions and buffalo
— Demographics of KNP lions

 As indicated by the models
— BTB transmission rates in lions
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