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A framework for ecosystem 
heterogeneity

State 1 State 2

Agent Controller

Responder
set

Shrubland

Elephants Impalas

Avifauna
Soil nutrients
Fire
Predators
Termites
etc

(after Pickett et al. 2003)

Woodland



The Chobe floodplain
the only drinking water in the
dry season for >10,000 km2



Lucrative tourism
industry…

BUT

… continual claims
of elephants
destroying
Chobe’s woodland



Mosugelo et al. (2002)

Woody vegetation dynamics:
Chobe, Botswana



Draw four 
straight lines 
through all
dots, without 
lifting pen from 
paper

Kneejerk reaction: cull elephants
but let’s think
“outside the box”



?
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Seedling predation experiment
6 plots in forest fragments; 6 between fragments;
Tree species: Faidherbia albida; Garcinia livingstonii; 
Combretum mossambicense, Croton megalobotrys
(5 seedlings/species/treatment/plot)



Exclusion of large herbivores has a significant
effect on seedling survival

Combretum mossambicense
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a )  C o m b r e tu m  m o s s a m b ic e n s e
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b )  C r o to n  m e g a lo b o tr y s
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d ) G a r c e n ia  l iv in g s to n ii
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Seedling predation is greatest in the dry 
season, when insects are least active

Proportion
of all 
seedlings
browsed



Impalas are important seedling predators
in the Chobe riparian zone

R2 =0.90

Impala density (No/km2)
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r2 = 0.90



Elephants have changed the Chobe riparian zone
into a state that is controlled by smaller
browsers, such as impalas



But where did Chobe’s 
riparian forest come from in 

the first place?



Elephants
& other
browsers

Riparian
trees

1900 2000

Relative
abundance

Years 

High

Low

Ivory hunting
Rinderpest

Chobe woodland 
dynamics

(from Walker, 1989)



Conclusion: get used to it !!
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