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! Elephant Density: When do we intervene?
! “Threshold of potential concern (TPC)”
! TPC: upper or lower limit for a selected 

environmental indicator, which, when it is 
reached, prompts one of two possible actions: a 
management intervention to moderate the cause 
of the transgression or a recalibration of the 
threshold

! Based on ‘best available knowledge’
! Need for prediction of longer term effects on 

marula population
! Predictions generated by models



Baxter & Getz model

! savanna model which includes the effects of fire 
and elephants on the tree/grass coexistence.

! currently predicts persistence or disappearance of 
woody vegetation in dependence of elephant 
density

! uses a single ‘model tree’ for its woody 
component

! uses a 1 km2 patch of ‘representative savannah’ 
divided in 1 ha blocks



Our approach

! Parameterization of the Baxter / Getz 
model for marula

! Fieldwork to obtain life-history traits of 
marula

! Implementation of the model in a GIS-
environment



ABaxter / Getz 
Model

Marula 
parameters
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Model run parameters

! time step: 0.5 yr
! period of simulation: 100 yrs
! size of grid cell: size of animal census 

blocks
! number of grid cells: number of animal 

census blocks



Databases used

! climate data
! basalt vs. granite
! elephant census data
! marula distribution / demography data



Fieldwork

! growth, recruitment, mortality, elephant 
damage rate

! two areas: the Nkuhlu exclosure (granite) 
near Skukuza and the buffalo enclosure 
(basalt) near Satara





Activities per tree

! GPS coordinates
! photographs from two 

fixed positions
! DBH and basal area
! elephant damage was 

assessed and 
photographed



height, crown width and crown depth were 
determined on the photographs



! recruitment
– only measured in buffalo enclosures
– transects 20 x 100 m, 2 within and 2 outside 

the enclosure
– seed/saplings counted, mapped and height 

measured

! period of project: 5 years during which the 
trees will be revisited every year



Preliminary results
Nkuhlu Exclosure
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! t-test: no significant difference in mean heights or widths
! wider range of sizes at Nkuhlu, could be effect of the 

Sabie river
! no small trees between sapling stage and 6 m in both 

areas, except two (1.2 and 1.8 m) in the buffalo enclosure
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