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Thicket Research Objectives

INTRODUCTION 

The origin and affinities of Southern African Subtropical Thicket have been misunderstood 
and the vegetation was originally classified as part of the Savanna biome. The Thicket 
biome was only recognised as a biome distinct from Savanna and Karoo in the 
(Cowling et al. 2005) and classified as The Subtropical Thicket Biome (Low &Rebelo 1996). 
The Subtropical Thicket forms a convergence zone of all biomes in South Africa
exception of the Desert biome
plant species has produced 
world, and supports a high diversity and density of species. These factors make the Thicket 
a natural bio-geographical laboratory.
 

With funding from the Department of 
Department of Environmental Affairs, Forestry and Fisheries
Resource Management (DFFE:NRM), the Rhodes Restoration Research Group 
Department of Environmental Science
to develop a research framework that could guide future research and praxis towards 
sustainable use and restoration of the 
invited to contribute to a workshop to de
related praxis in October 2018. The workshop was attended by 65 participants representing a wide 
range of interests including academics, conservation managers, consultants and remote sensing 
experts. This first workshop developed the goals 
second workshop consisted of 27 selected 
Parkin June 2019 to identify the objectives that should be prioritised to move forward with 
conservation and restoration.  
 

Purpose of this document

This document lists the research o
identified as research priorities are marked in red. This document does not claim to represent a 
complete list of research objectives
should be adjusted and expanded as more researchers get inv
intended to serve as a guide for those considering research in the Thicket, and to suggest areas of 
interest that may deliver meaningful outcomes. 
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The origin and affinities of Southern African Subtropical Thicket have been misunderstood 
and the vegetation was originally classified as part of the Savanna biome. The Thicket 
biome was only recognised as a biome distinct from Savanna and Karoo in the 

) and classified as The Subtropical Thicket Biome (Low &Rebelo 1996). 
he Subtropical Thicket forms a convergence zone of all biomes in South Africa

exception of the Desert biome. The complexity of the geographical area
 some of the highest landscape-level heterogeneity in the 

world, and supports a high diversity and density of species. These factors make the Thicket 
geographical laboratory. 

With funding from the Department of Forestry, Fisheries and the Environment (
Environmental Affairs, Forestry and Fisheries), Chief Directorate N

:NRM), the Rhodes Restoration Research Group 
Department of Environmental Science,Rhodes Universityarranged two facilitated workshops 
to develop a research framework that could guide future research and praxis towards 
sustainable use and restoration of the Thicket biome. A group of about 70 T
invited to contribute to a workshop to develop a research framework for Thicket, 
related praxis in October 2018. The workshop was attended by 65 participants representing a wide 

academics, conservation managers, consultants and remote sensing 
experts. This first workshop developed the goals and the detailed research objectives. The follow
second workshop consisted of 27 selected Thicket experts who met in Addo Elephant Nationa
Parkin June 2019 to identify the objectives that should be prioritised to move forward with 

Purpose of this document 

research objectives identified during these workshops. Objectives that we
identified as research priorities are marked in red. This document does not claim to represent a 

tives for the Thicket biome, but rather is a 
should be adjusted and expanded as more researchers get involved in T
intended to serve as a guide for those considering research in the Thicket, and to suggest areas of 
interest that may deliver meaningful outcomes.  
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Research Axes 

Six axes were recognised at the workshops that could 

1. Locational  
a. Evolutionary history 
b. Long exposure to megaherbivores
c. Lack of exposure to fire

2. Climate interface between summer and winter rainfall along an aridity gradient. 
3. Influence of geology and geomorphology.
4. Vegetation associat
5. Cultural axis – oldest evidence of modern humans, with a colonial history of 

contestation and commonality. 
6. Dynamic axis. Acknowledges the change taking place in the system and the 

system adaptation. 

Goals for the Thicket biome

The first workshop lead to the formation of two main goals

immediate goal.   

 Ultimate Goal 

Although much research has been done in the Subtropical Thicket, a need was identified 
to direct research actions towards answering questions that would help achieve the goal 
of  
“Recognising the dynamic nature of social
and (where possible) avoid undesirable transformation, change or degradation in 
and yet concurrently improve associated human and social capital.

 Immediate Goal 

To formulate a Research and P

Vital attributes of the Thicket

It was agreed that the subtropical T
Workshop 1 (Grant-Biggs et al. 2019)

 Broad academic interest in Thicket
function. 

 Social ecological awareness of the importance of T

terms of economy and culture

 Awareness of the threats

 

were recognised at the workshops that could guide Thicket research: 

Evolutionary history  
Long exposure to megaherbivores 
Lack of exposure to fire 

Climate interface between summer and winter rainfall along an aridity gradient. 
Influence of geology and geomorphology. 
Vegetation associations at different temporal and spatial scales.  

oldest evidence of modern humans, with a colonial history of 
contestation and commonality.  
Dynamic axis. Acknowledges the change taking place in the system and the 

 

for the Thicket biome 

The first workshop lead to the formation of two main goals - an ulti

Although much research has been done in the Subtropical Thicket, a need was identified 
owards answering questions that would help achieve the goal 

Recognising the dynamic nature of social-ecological systems (SES), to restore, slow down 
and (where possible) avoid undesirable transformation, change or degradation in 

concurrently improve associated human and social capital.” 

To formulate a Research and Praxis program in support of the ultimate goal.  

Vital attributes of the Thicket 

as agreed that the subtropical Thicket had several vital attributes
Biggs et al. 2019) that can be summarised as follows:

Broad academic interest in Thicket with supporting knowledge and information on the 

awareness of the importance of Thicket to the 

terms of economy and culture 

Awareness of the threats, both in terms of legislation and land use

 

research:  

Climate interface between summer and winter rainfall along an aridity gradient.  

ions at different temporal and spatial scales.   
oldest evidence of modern humans, with a colonial history of 

Dynamic axis. Acknowledges the change taking place in the system and the 

an ultimate goal and an 

Although much research has been done in the Subtropical Thicket, a need was identified 
owards answering questions that would help achieve the goal 

ecological systems (SES), to restore, slow down 
and (where possible) avoid undesirable transformation, change or degradation in Thicket, 

raxis program in support of the ultimate goal.   
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with supporting knowledge and information on the 
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LIST OF UPDATED THICKET RESEARCH OBJE

High level priorities...........................................................................

Objective 1.  Develop a thorough understanding of the Subtropical Thicket
  especially as a social

 1.1. System definition........................................................................................
  1.1.1. Classification...............
  1.1.2. Understand the eco
  1.1.3. Understand the paleo history 
  1.1.4 Effects of climate change...............................................................
 1.2. Social-ecological systems, land use and resil
  1.2.1. Define the social
  1.2.2. Identify factors needed to improve the resilience of the syst
 1.3. Drivers......................................................................................................................
  1.3.1. Ecological drivers.....................................................
  1.3.2. Social and economic drivers...................................................................
 1.4. System function and ecosystem services..............................
  1.4.1. Determine criteria to realistically maintain a functional Thicket biome..............
  1.4.2. Understand the ecosystem services rendered by Thicket.......................................
  1.4.3. Understand the requirements of the Thicket system...................
 1.5. Degradation and restoration.............................................................................
  1.5.1. Understand degradation, its causes and extent and how it can be avoided...
  1.5.2. Understand rehabilitation and restoration of Thicket...............
 1.6. Understanding biodiversity related to Thicket.................
  1.6.1. Improve knowledge of species distribution patterns in different Thicket types...
  1.6.2.Document biodiversity at landscape scale to

Objective 2. Strengthen Thicket's ability to fun
 appropriate attitudes to achieve goals.................................................................................

 2.1. Promoting an understanding of perceived probl
   and possible solutions..............................................................................
  2.1.1. Develop a system of diagnosing and defining problems....................
  2.1.2. Understand stakeholders with economic aims
  2.1.3. Improve relationships between researchers and institutions.................................
  2.1.4. Improving rel
 2.2.  Communication and co
  2.2.1. Develop a strate
  2.2.2. Develop a communication system to inform stakeholders of new research,
    understanding and im
 2.3. Develop support mechanisms for existing Thicket areas..........................
  2.3.1. Supporting institutions and initiatives.........................................................................
  2.3.2. Supporting tourism.................................................................................
 2.4. Building capacity...................................................................................................
  2.4.1. Develop an overall support for capacity development...........
 2.5.  Economics and sustainability........................................................................
  2.5.1. Understand how maintain environmental and social sustainability....................
  2.5.2. Understand how communities can be supported to develop economically.....
  2.5.3 Understand money flows..................................

Objective 3.  Investigate scientific and legal constructs and their contradictions, and to what extent 
 these promote or act as barrier to immediate and ultimate goals.................

 3.1.  Understand the role and implications of legal boundaries set by land or vegetation 
  classification...............................................................................................................

HICKET RESEARCH OBJECTIVES 

High level priorities..............................................................................................................

Develop a thorough understanding of the Subtropical Thicket
especially as a social-ecological system.........................................................................

System definition........................................................................................
Classification.................................................................................................................
Understand the eco-physiology of Thicket...................................
Understand the paleo history and evolution................................
Effects of climate change...............................................................

ecological systems, land use and resilience................................................................
Define the social-ecological system of the Subtropical Thicke
Identify factors needed to improve the resilience of the syst

Drivers......................................................................................................................
Ecological drivers.............................................................................
Social and economic drivers...................................................................

System function and ecosystem services.................................................................................
Determine criteria to realistically maintain a functional Thicket biome..............
Understand the ecosystem services rendered by Thicket.......................................
Understand the requirements of the Thicket system...................

Degradation and restoration.............................................................................
Understand degradation, its causes and extent and how it can be avoided...
Understand rehabilitation and restoration of Thicket...............

Understanding biodiversity related to Thicket.............................................
Improve knowledge of species distribution patterns in different Thicket types...

Document biodiversity at landscape scale to guide agricultural development.11

gthen Thicket's ability to function as an "open laboratory" and support 
appropriate attitudes to achieve goals.................................................................................

2.1. Promoting an understanding of perceived problems in establishing good relationships,
and possible solutions..............................................................................

2.1.1. Develop a system of diagnosing and defining problems....................
2.1.2. Understand stakeholders with economic aims........................................................
2.1.3. Improve relationships between researchers and institutions.................................

lationships..................................................................
2.2.  Communication and co-changing.............................................................

2.2.1. Develop a strategy to change attitudes..................................
2.2.2. Develop a communication system to inform stakeholders of new research,

understanding and improved knowledge...............................................
2.3. Develop support mechanisms for existing Thicket areas..........................

2.3.1. Supporting institutions and initiatives.........................................................................
2.3.2. Supporting tourism.................................................................................

2.4. Building capacity...................................................................................................
2.4.1. Develop an overall support for capacity development...........

2.5.  Economics and sustainability........................................................................
2.5.1. Understand how maintain environmental and social sustainability....................
2.5.2. Understand how communities can be supported to develop economically.....
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Investigate scientific and legal constructs and their contradictions, and to what extent 
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 4.3. Develop a monitoring protocol...................................
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 5.1  Investigate different approaches t
  5.1.1. Determine how areas that are degraded due to previous land uses e.g. chicory 
   farming can be rehabilitated to correct for the acidification and nutrient 
   depletion of soils............................................................................
 5.2. Determine extent of alien invasions and approaches to their control.....
  5.2.1.  Understand the
  5.2.2.  Understand the impact of alien management and restoration........
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LIST OF UPDATED THICKET RESEARCH OBJECTIVES

The outline of the boxes immediately below, and at
level objectives in the workshop proceedings of the first workshop (Grant

High Level Priorities 

 

 

 

 

 

 

 

 

 

 

 

 

  

1. Understanding 
Develop a thorough 
understanding of the 
Subtropical Thicket 
especially as a social-
ecologicalsystem (SES) 

2. Open Lab  
Strengthen Thicket's 
ability to function as an 
“open laboratory” and 
to support appropriate 
attitudes to 
achieveimmediate and 
ultimate goals 

Understand the ultimate *system 
of interest through 
understanding the sometimes 
paradoxical state of 
degradation in the region. 
Understand the major drivers of 
the system thoroughly including 
human livelihood needs and 
cultural attitudes to land 
management. Prioritise and 
collect missing basic information 
such as the influence of climate 
change and how to embed 
responses widely in aresearch 
programme and resultant praxis. 

*This word ultimate is used in the 
sense used in “ultimate goal” 
and the “immediate goal” see p 
2 of the Report by Grant-Biggs 
et al, (2019). 

This should be done in a way 
that involves funders, policy 
bureaucrats, implementing 
officials, NGOs, residents
scientists. Internal and external 
communication should i
advocacy and promote 
stewardship. 

Desirable attitudes include 
systems thinking, and sensitivity
to different value systems, 
taking the current political 
context into account. M
scale approaches are needed 
in multi-use landscapes 
understanding of novel eco
systems. Pragmatic tradeoffs 
and realistic goals should be 
set to achieve overall SES 
goals.  

RESEARCH OBJECTIVES - CONTINUED 

, and at the top of each new section, corresponds to the original colour of the high 
level objectives in the workshop proceedings of the first workshop (Grant-Biggs et al 2019.) 

Strengthen Thicket's 
ability to function as an 
“open laboratory” and 
to support appropriate 

achieveimmediate and 

3. Legal constructs 
Investigate scientific and 
legal constructs, 
especially their current 
contradictions, 
promoting actions to 
achieve the 
immediateand ultimate 
goals 

4. Praxis 
Enable an overall 
integrated strategy for 
praxis and restoration in 
Thicket 

This should be done in a way 
funders, policy 

bureaucrats, implementing 
residents and 

external 
d include 

and promote 

Desirable attitudes include 
sensitivity 

to different value systems, 
current political 

into account. Multi 
are needed 

 as in an 
novel eco-

ragmatic tradeoffs 
should be 

overall SES 

Investigate how scientific 
classification systems with their 
imposed boundaries, and legal 
constructs (such as CARA and 
NEMBA) and their 
contradictions affect Thicket 
management and 
conservation. Understand to 
what extent these promote or 
act as barriers to achieve the 
immediate and ultimate goal. 

These objectives should 
include ongoing nuanced 
prioritsationof objectives and 
use of pragmatic approaches.
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the top of each new section, corresponds to the original colour of the high 

Enable an overall 
integrated strategy for 
praxis and restoration in 

5. Applied research 
Conducted in support 
of goals 

 

These objectives should 
ongoing nuanced 

ationof objectives and 
pragmatic approaches. 

Understanding what cannot 
be feasibly rehabilitated, 
what is worth rehabilitating 
and what Is so little affected 
and threatened that it can 
be a last priority. 

Topics such as methods of 
clearing alien vegetation, 
thicket planting strategies, 
remote sensing and use of 
indigenous knowledge 
should be considered as 
important potential areas of 
work. 
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1.DEVELOP A THOROUGH UNDERSTANDING OF THE 

1.1.1 Classification 1.1.2Understand the eco
physiology of Thicket

1 Understand Thicket – describe the 
different Thicket types and agree 
on them  

2 Understand how dynamic and 
persistent each Thicket type is as 
different stable states and the 
causes of state change, what 
maintains these states and how 
does succession take place e.g. 
what is the role of Vachelliakaroo 
and grass succession 

3 How is Thicket establishment 
affected by the starting point? 

4 Determine whether this is a 
critically endangered biome 

5 Determine the minimal 
conservation size for a Thicket 
patch 

6 Determine the recovery dynamics 
of Thicket once disturbed 

7 Determine whether this is a 
critically endangered biome 

8 Determine the minimal 
conservation size for a Thicket 
patch 

9 Determine the recovery dynamics 
of Thicket once disturbed. 

1. Understand the difference between 
obligate and facultative CAM 
species 

2. Understand the shade tolerance of 
different Thicket species

3. Determine how unique this Thicket is 
as a vegetation type

4. Understand the ecology of Thicket 
pioneers 
invade and transform grasslands

5. Better understanding of the biology 
of keystone plant species, including 
spekboom (
plum (Pappeacapensis
(Schotiaafra

DERSTANDING OF THE SUBTROPICAL THICKET ESPECIALLY AS ASOCIAL

1.1 System definition 

Understand the eco-
physiology of Thicket 

1.1.3Understanding the paleo 
history and evolution 

Understand the difference between 
obligate and facultative CAM 

Understand the shade tolerance of 
different Thicket species 
Determine how unique this Thicket is 
as a vegetation type 
Understand the ecology of Thicket 

 – what allows them to 
invade and transform grasslands 

etter understanding of the biology 
of keystone plant species, including 
spekboom (Portulacariaafra), wild 

Pappeacapensis), boerboon 
Schotiaafra), and aloes. 

1. Use paleo studies to determine the 
extent of Thicket and what the 
original patches were like 

2. Understand the evolutionary 
history of Thicket and its role in 
endemism  

3. Understand the extent of the 
Thicket taking the role of fire and 
herbivores into account 

4. Understand the change in Thicket 
over a timeline looking backwards 
and forwards 

5. Investigate the use of paleo 
ecology to look at long term 
regime shifts 
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ALLY AS ASOCIAL-ECOLOGICAL SYSTEM 

1.1.4 Effects of climate 
change 

Use paleo studies to determine the 

Thicket taking the role of fire and 

Understand the change in Thicket 
over a timeline looking backwards 

1. Understand how Thicket will 
respond to climate change 

2. Understand how different CAM 
species will respond to climate 
change 

3. Understand the role of protected 
areas in adaptation to climate 
change 

4. Understand how Thicket 
responds to increased CO2. 

5. Develop scenarios to cope with 
future climate change 
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1  
 

 

  

1.2 Social

1. Understand the land users and land use systems in the Thicket
2. Understand the links between land tenure and land use: communal 

traditional farming areas 
3. Understand the overarching social ecological system interested in 

degradation and prevention of degradation 

1.2.1 Define the social-ecological system of the 
Thicket 

1.DEVELOP A THOROUGH UNDERSTANDING OF THE 

Social-ecological systems, land use and resilience 

Understand the land users and land use systems in the Thicket 
Understand the links between land tenure and land use: communal vs 

Understand the overarching social ecological system interested in 

ecological system of the Subtropical 

DERSTANDING OF THE SUBTROPICAL THICKET ESPECIALLY AS ASOCIA

1.2.2 Identify factors needed to improve the resilience of the 
system 

1. Conduct a gap analysis to clarify priority research and actions to 
indicate what key information is lacking
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ESPECIALLY AS ASOCIAL-ECOLOGICAL SYSTEM 

1.2.2 Identify factors needed to improve the resilience of the 

Conduct a gap analysis to clarify priority research and actions to 
lacking 
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1.DEVELOP A THOROUGH UNDERSTANDING OF THE 

1.3.1 Ecological drivers 

1.1.1.2  
1. Understand the key drivers and their feedbacks at different scales, e.g. 

fire and herbivory 
2. Understand the impact of herbivores i.e. grazers and browsers, 

different spatial and temporal scales and on different vegetation types

3. Understand the historic role of these species in the system and how the 
system changed since mega-herbivores were exterminated at the turn 
of the century 

4. Understand large herbivore dynamics in Thicket
matrixes 

5. Understand the role of large carnivores in changing/maintaining 
systems. Potential trophic cascades? 

6. Understand the effect of domestic stock on 
function. 

7. Understand the effect of water provision in the 
waterholes for wildlife and water availability of agriculture

8. Understand how the socially unstable Anthropocene will influence the 
ecological systems and vice versa 

1.3 Drivers 

DERSTANDING OF THE SUBTROPICAL THICKETESPECIALLY AS ASOCIA

Understand the key drivers and their feedbacks at different scales, e.g. 

grazers and browsers, at 
scales and on different vegetation types 

Understand the historic role of these species in the system and how the 
herbivores were exterminated at the turn 

hicket-grassland-Karoo 

Understand the role of large carnivores in changing/maintaining 

Understand the effect of domestic stock on Thicket ecosystem 

Understand the effect of water provision in the Thicket biome e.g. 
ter availability of agriculture 

Understand how the socially unstable Anthropocene will influence the 

1. Determine the possible impact of global change drivers on 
other areas of concern) and associated mitigation and adaptive 
strategies. 

2. Learn from international institutions how to
changing ecological boundaries to address social needs

3. Understand the economic drivers of land
economic advantages of different types of land uses and their 
combinations? 

4. Understand the state of knowledge of different lan
economic value 

5. Understand the economics of existence and related decision
6. Understand the balance between mini

Thicket 
7. Understand the resource economics of the Thicket
8. Investigate the green/wildlife economic opportunities that 

contribute towards and how to grow that

1.3.2 Social and economic drivers
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ESPECIALLY AS ASOCIAL-ECOLOGICAL SYSTEM 

Determine the possible impact of global change drivers on Thicket (and 
) and associated mitigation and adaptive 

Learn from international institutions how to deal with socio-legal issues of 
ndaries to address social needs 

Understand the economic drivers of land-use in Thicket; what is the 
nomic advantages of different types of land uses and their 

Understand the state of knowledge of different land uses and their 

Understand the economics of existence and related decision-making 
Understand the balance between mining and sustaining resources in the 

source economics of the Thicket 
Investigate the green/wildlife economic opportunities that Thicket can 

te towards and how to grow that 

1.3.2 Social and economic drivers 
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1.4.1 Determine criteria to realistically 
maintain a functional Thicket biome 

1.4.2 Understand the ecosystem services 
rendered by Thicket 

1. Develop criteria to  decide what has to be 
saved and what can be sacrificed  

2. Determine which patches are 
exceptionally biodiverse and need specific 
protection 

3. Determine which criteria should be used to 
prioritise Thicket areas for protection 

1.DEVELOP A THOROUGH UNDERSTANDING OF THE 

1.

2.

3.

4.

5.

6.

1.4 System function and ecosystem services

1.4.2 Understand the ecosystem services 
rendered by Thicket  

1. Understand the connectivity, corridor width 
and patch size between
needed to preserve the 

2. Understand the difference in function in 
areas with intact 
areas. 

3. Understand the balance of 
cleared patches needed to maintain 
Thicket function.

4. Identify the leverage points 
the system

DERSTANDING OF THE SUBTROPICAL THICKET ESPECIALLY AS ASOCIA

1. Understand the patch size required to deliver 
ecosystem services 

2. Assess the importance of different Thicket types 
for the water provision of the catchment 

3. Understand the ecological infrastructure and 
ecosystem services of the Thicket biome and the 
related limitations to human well-beinge.g water 
supply 

4. Determine what are the water resources and 
how can they be made sustainable 

5. Understand how soil in degraded areas have 
changed and how to recover soil processes 

6. Understand ecosystem services provided by large 
herbivores in Thicket systems. Who are the seed 
dispersers, ecosystem engineers etc.Which 
species maintains Thicket and which ones 
changes it into a different state and under what 
conditions. 

1.4.3 Understand the requirements of 
the Thicket system

1.4 System function and ecosystem services 
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Understand the connectivity, corridor width 
and patch size betweenThicket patches 
needed to preserve the Thicket 
Understand the difference in function in 
areas with intact Thicket and encroached 

 
Understand the balance of Thicket to 
cleared patches needed to maintain 
hicket function. 

Identify the leverage points which influence 
the system 

ESPECIALLY AS ASOCIAL-ECOLOGICAL SYSTEM 

1.4.3 Understand the requirements of 
hicket system 
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1.5.1 Understand degradation, its causes and extent and 
how can it be avoided 

1. Understand the status and rate of degradation and transformation.
2. How can degradation of the Thicket be avoided without 

compromising economics? 
3. Understand how degradation is perceived with special emphasis on 

the occurrence of V. karroo 
4. Understand what the role of herbivores and fire is in degrading 
5. Develop a framework and key strategies to avoid degradation in the 

future 
6. Understand the relationship between degradatio

1.DEVELOP A THOROUGH UNDERSTANDING OF THE 

1.5.1 Understand degradation, its causes and extent and 

1. Develop a way forward with restoration 
and stewardship areas into account 

2. Understand the mechanisms and outcomes of restoration vs
rehabilitation. 

3. Establish the criteria to determine whether areas are rehabilitating 
towards forest. 

4. Determine the characteristics of naturalising forest.

1.5.2 Understand rehabilitation and restoration of the Thicket

status and rate of degradation and transformation. 
hicket be avoided without 

Understand how degradation is perceived with special emphasis on 

Understand what the role of herbivores and fire is in degrading Thicket. 
oid degradation in the 

Understand the relationship between degradation and pollinators 

DERSTANDING OF THE SUBTROPICAL THICKET ESPECIALLY AS ASOCIAL

1.5. Degradationand restoration 
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Develop a way forward with restoration taking  the role of conservation 
 

Understand the mechanisms and outcomes of restoration vs. 

Establish the criteria to determine whether areas are rehabilitating 

of naturalising forest. 

1.5.2 Understand rehabilitation and restoration of the Thicket 

OCIAL-ECOLOGICAL SYSTEM 
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1.6 Understanding biodiversity related to the Thicket

1.6.1Improveknowledge of species distribution patterns in the 
different Thickettypes 

1. Understand the distribution and occurrence of succulents in the thicket
2. Determine what the effects of declining forest and 

diversity are and at what densities do losses occur?
3. Determine which factors underlie the species composition pattern and 

how they respond to disturbance. 
4. Identify Thicket pioneers that can move into grasslands

1.DEVELOP A THOROUGH UNDERSTAND

 

1.6 Understanding biodiversity related to the Thicket 

1.6.1Improveknowledge of species distribution patterns in the 1.6.2 Document biodiversity at a
agricultural development 

Understand the distribution and occurrence of succulents in the thicket 
Determine what the effects of declining forest and Thicket on functional 
diversity are and at what densities do losses occur? 
Determine which factors underlie the species composition pattern and 

hicket pioneers that can move into grasslands 

1. Understand biodiversity to support spatial planning by municipalities and 
provincial institutions 

2. Understand the biodiversity benefits of re
3. Document vegetation and associated biota to inform future conservation 

requirements. 

DERSTANDING OF THE SUBTROPICAL THICKET ESPECIALLY AS ASOCIA
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 landscape scale to guide 

Understand biodiversity to support spatial planning by municipalities and 

Understand the biodiversity benefits of re-establishing Thicket 
Document vegetation and associated biota to inform future conservation 

ESPECIALLY AS ASOCIAL-ECOLOGICAL SYSTEM 
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2.  STRENGTHEN THICKET'S ABILITY TO FUNCTIO

ACHIEVE GOALS 

2.1 Promote an understanding of perceived problems in establish

2.1.1 Develop a system of 
diagnosing and defining 
problems 

1. Understand the balance of 
biodiversity, agricultural and 
social needs in the various 
landscapes 

2. Understand the links between 
restoring Thicket and restoring 
human and social capital    

3. Understand how to maintain 
environmental and social 
sustainability 

1. Understand the utilitarian, 
cultural and social values associate 
with species and 
2. Determine how economic 

outcomes and thicket functionality 
can be optimised.

3. Determine how to we shift 
values, rules and knowledge within 
the current types of land use

4. Investigate how to respond 
realistically and practically to 
improve poor relationships

5. Understand the major drivers 
across different temporal and spatial 
scales in terms of economic and 
other challenges

6. Determine how communities 
can be supported to develop 
economically and what 
background information is needed 
to support this e.g. livestock 
numbers, sales, etc.

7. Initiate 
compare management of 
landowners who go bankrupt or 
struggle to those that make a 
success in the T

2.1.2 Understanding stakeholders 
with economic aims

 

S ABILITY TO FUNCTION AS AN “OPEN LABORATORY”AND TO SUPPORT APPRO

an understanding of perceived problems in establishing good relationships  and solutions

2.1.3 Improve relationships 
between researchers 
andinstitutions 

Understand the utilitarian, 
cultural and social values associate 
with species and Thicket 

Determine how economic 
mes and thicket functionality 

can be optimised. 
Determine how to we shift 

values, rules and knowledge within 
the current types of land use 

Investigate how to respond 
realistically and practically to 
improve poor relationships 

Understand the major drivers 
cross different temporal and spatial 

scales in terms of economic and 
other challenges 

Determine how communities 
can be supported to develop 
economically and what 
background information is needed 
to support this e.g. livestock 
numbers, sales, etc. 

Initiate case studies e.g. 
compare management of 
landowners who go bankrupt or 

ose that make a 
success in the Thicket. 

1. Promote participation in 
research from the four 
academic institutions in the 
Thicket. 

2. Identify silos and actions 
needed to move away from 
isolation. 

3. Identify and develop links 
between institutions and 
communities of practice for 
research and implementation. 

4. Identify and engage all parties 
that need to be consulted 
regarding land use options 
andrestrictions. 

2.1.2 Understanding stakeholders 
with economic aims 
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AND TO SUPPORT APPROPRIATE ATTITUDES TO 

solutions to these problems 

2.1.4 Improving relationships 

1. Work towards a community 
that relates to each other. 

2. Develop forums for open 
discussions. 

3. Understand and foster 
cooperation, especially with 
the agricultural sector. 

4. Identify important relationships 
that need to be developed. 

5. Understand the issues around 
the conservation vs land use 
debate and how best to 
address them. 
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2.  STRENGTHEN THICKET'S ABILITY TO FUNCTIO

TO ACHIEVE GOALS 

2.2.1 Develop a strategy to change attitudes

1. Understand what mechanisms and institutions can be used to make 
stakeholders more aware of the value of natural resources, specifically 
the Thicket   

2. Develop tools, models and mechanisms to effect change in attitude
3. Develop an awareness campaign of the value of the 

cultural and biodiversity domains    
4. Understand how behaviour and values shift and develop such 

knowledge – use pathways to illustrate impact of different decisions

S ABILITY TO FUNCTION AS AN “OPEN LABORATORY”ANDTO SUPPORT APPROP

2.2.1 Develop a strategy to change attitudes 2.2.2 Develop a communication system to inform stakeholders 
of new research, understanding and improved knowledge.  

1. Develop a central database for data storage that will be r
accessible to all stakeholders. 

2. Develop systems to support stakeholders in understanding differences 
between encroachment and intact thicket.

3. Understand how reporting can be made more accessible to other 
stakeholders. 

4. Investigate how people can be aided in making decisions in spite of 
uncertainties. 

5. Investigate the use of social media as a communication system.
6. Investigate how communication can be improved to increase awareness 

of the importance of protecting Thicket.
7. Investigate how extension services could facilitate communication and 

participation. 

Understand what mechanisms and institutions can be used to make 
stakeholders more aware of the value of natural resources, specifically 

Develop tools, models and mechanisms to effect change in attitude 
ue of the Thicket both in the 

Understand how behaviour and values shift and develop such 
use pathways to illustrate impact of different decisions 

2.2 Communication and co-changing 
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ANDTO SUPPORT APPROPRIATE ATTITUDES 

2.2.2 Develop a communication system to inform stakeholders 
of new research, understanding and improved knowledge.   

Develop a central database for data storage that will be readily 

Develop systems to support stakeholders in understanding differences 
between encroachment and intact thicket. 
Understand how reporting can be made more accessible to other 

ided in making decisions in spite of 

Investigate the use of social media as a communication system. 
Investigate how communication can be improved to increase awareness 

hicket. 
es could facilitate communication and 
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2.3 Develop s

1. Develop stewardship models as applied to the Thicket context.
2. Determine how to bring restored areas into stewardship and examine the 

possibility of certification that would make intact land more valuable.
3. Develop conservation stewardship initiatives as a conservation tool on 

private land within the Thicket biome. 
4. Develop mechanisms to support institutions such as ECPTA and SANParks.
5. Determine how we can get evidence-based data on
6. Understand how to package and market Thicket needs to be directed at 

selected funders.  
7. Understand what the Thicket has that can be marketed to possible funders. 

 

2.3.1 Supporting institutions and initiatives 

2.  STRENGTHEN THICKET'S ABILITY TO FUNCTIO

ACHIEVE GOALS 

Develop support mechanisms for existing Thicket areas 

2.3.2 Supporting tourism 

hicket context. 
Determine how to bring restored areas into stewardship and examine the 

intact land more valuable. 
Develop conservation stewardship initiatives as a conservation tool on 

Develop mechanisms to support institutions such as ECPTA and SANParks. 
based data on efficient offsets. 

hicket needs to be directed at 

hicket has that can be marketed to possible funders.  

1. Understand how best the rich history of a hundred years of conflict 
warfare can be used to promote cultural tourism.

2. Understand the economic and social needs of tourist
providers in the Thicket. 

S ABILITY TO FUNCTION AS AN “OPEN LABORATORY”AND TO SUPPORT APPRO
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Understand how best the rich history of a hundred years of conflict and 
warfare can be used to promote cultural tourism. 
Understand the economic and social needs of tourists and tourism 

AND TO SUPPORT APPROPRIATE ATTITUDES TO 
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2.4.1 Develop an overall support for capacity development

1. Elevate the importance for thicket resea
in the Thicket. 

2. Understand what and where the research capacity is, in the various 
universities, state institutions etc.

3. Understand the research capacity that is needed, and sources of 
funding student training develop principle

4. Develop capacity in remote sensing.
5. Develop appropriate training to enable extension services.

2.5.2 Understand how communities can 
be supported to develop economically.

1. Compare commercial, traditional and 
conservation areas in terms of sustainable 
utilisation. 

1.

2.

3.

2.  STRENGTHEN THICKET'S ABILITY TO FUNCTIO

TO ACHIEVE GOALS 

2.5.12.5.1 Understand how to maintain 
environmental and social 
sustainability 

2.4  Building capacity 

2.4.1 Develop an overall support for capacity development 

Elevate the importance for thicket research and capacity development 

Understand what and where the research capacity is, in the various 
universities, state institutions etc. 
Understand the research capacity that is needed, and sources of 
funding student training develop principles of prioritisation i.e., triage. 
Develop capacity in remote sensing. 
Develop appropriate training to enable extension services. 

2.5 Economics and sustainability 

2.5.2 Understand how communities can 
be supported to develop economically. 

2.5.3 Understand money flows 

1. Determine what background information is 
needed to support communities e.g., livestock 
numbers and sales, livelihood expectations etc.  

2. Understand how to develop work opportunities 
in the Thicket. 

3. Understand employment issues.  

1. Understand money flows d
changes in the T
transformation

2. Understand markets of agricultural 
related to global health requirements

S ABILITY TO FUNCTION AS AN “OPEN LABORATORY”AND TO SUPPORT APPRO
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2.5.3 Understand money flows  

Understand money flows during ownership 
changes in the Thicket especially related to 
transformation 
Understand markets of agricultural produce 
related to global health requirements 

AND TO SUPPORT APPROPRIATE ATTITUDES 
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3.INVESTIGATE SCIENTIFIC AND LEGAL CONSTRUC

AS BARRIERSTO IMMEDIATE AND ULTIMA

3.1.1 Understand the stakeholder perception around protected 
Thicket.  

3.1 Understand the role and implications of legal boundaries set by land or vegetation classification.

C AND LEGAL CONSTRUCTS AND THEIR CONTRADICTIONS,AND TO WHAT EXTENT T

IMMEDIATE AND ULTIMATE GOALS 

er perception around protected 

3.1 Understand the role and implications of legal boundaries set by land or vegetation classification.

3.1.2 Develop techniques for fine 
threatened areas 
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AND TO WHAT EXTENT THESE PROMOTE OR ACT 

3.1 Understand the role and implications of legal boundaries set by land or vegetation classification. 

3.1.2 Develop techniques for fine scale mapping of 
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3.2 Understand and address the contradictions in especially agricultural and conservation laws and how they can be overcome

1. Develop mechanisms to support regulators as 
well as agriculturalists 

2. Understand how agricultural and 
conservation laws and land issues overlap 
and contradict each other 

3. Understand approaches to engage with the 
legal system to address concern around 
thicket conservation and land use 

4. Understand the tension between 
conservation regulators and agricultural 
producers 

5. Determine how commercial or unsustainable 
harvesting of forest and Thicket can be 
controlled legally 

3.2.1 Understand the aims of the 
different legal systems governing land 
use in the thicket: CARA, NEMBA,NEMA 
and protected species acts 

3.INVESTIGATE SCIENTIFIC AND LEGAL CONSTRUC

ACT AS BARRIERSTO IMMEDIATE AND ULTIMATE

Understand and address the contradictions in especially agricultural and conservation laws and how they can be overcome

3.2.2 Understand the restrictions on 
land use in natural and 
changedsystems in the thicket 
according to the different laws 

3.2.3 Understand how the contradictions 
in the laws can be overcome

1. Understand the legal restrictions on 
consumptive use in the Thicket 

2. Determine how existing regulations affect 
tourism potential 

3. Understand the restrictions on extra-limital 
species and its consequences 

4. Understand the restrictions on firebreaks 
5. Understand the restrictions on clearing areas 

with bush encroachment 
6. Understand the restrictions on clearing of 

the original Thicket 

1. Investigate the contradictions between 
CARA, NEMBA, NEMA and protected s
and how these influence T

C AND LEGAL CONSTRUCTS AND THEIR CONTRADICTIONS, AND TO WHAT EXTENT T

MEDIATE AND ULTIMATE GOALS 
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Understand and address the contradictions in especially agricultural and conservation laws and how they can be overcome 

3.2.3 Understand how the contradictions 
in the laws can be overcome 

Investigate the contradictions between 
NEMBA, NEMA and protected species 

and how these influence Thicket protection. 

AND TO WHAT EXTENT THESE PROMOTE OR 



 

THICKET RESEARCH OBJECTIVES JULY 2021 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

3.3 Develop legal incentives for land owners

3.3.1 Understand which funding 
opportunities can be developed or 
exist. 

3.4 Understand the international

3.4.1 What are the implications of international treaties on 
Thicket conservation and land use 

3.5 Develop monitoring techniques t

3.5.1 Develop assessment protocols 
where farmers and communities can 
co-create legislation 

3.INVESTIGATE SCIENTIFIC AND LEGAL CONSTRUC

ACT AS BARRIERSTO IMMEDIATE AND ULTIMATE

Develop legal incentives for land ownersto conserve Thicket 

3.3.2 Develop evidence-based data on 
efficient offsets 

3.3.3 Develop a mechanism to allow 
effective peer review of developing 
legislation

Understand the internationally agreed-on treaties for rehabilitation. 

3.4.1 What are the implications of international treaties on 3.4.2 Understand how the Thicket strategy is embedded in 
national strategy 

Develop monitoring techniques to detect transformation in the Thicket

3.5.3 Develop a peer review system to 
help identify unacceptable, gradual 
changes in Thicket

3.5.2 Understand the rates of habitat 
change by examining change 
regularly 

C AND LEGAL CONSTRUCTS AND THEIR CONTRADICTIONS, AND TO WHAT EXTENT THESE PR

MEDIATE AND ULTIMATE GOALS 
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3.3.3 Develop a mechanism to allow 
effective peer review of developing 
legislation 

 

3.4.2 Understand how the Thicket strategy is embedded in the 

hicket 

3.5.3 Develop a peer review system to 
identify unacceptable, gradual 

changes in Thicket 

WHAT EXTENT THESE PROMOTE OR 
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4.1 Co-develop the strategy for T

1. Identify important areas for protection using criteria developed.
2. Identify areas to be utilized for livestock farming. 
3. Develop a landscape plan to identify areas acceptable for 

citrus/dairy/chicory/pineapple farming. 
4. Develop a strategy for compatible farming with rehabilitation such as 

planting spekboom 

4. CO-DEVELOP AN OVERALL INTEGRATED STRATEGY FOR

INCLUDINGPRIORITISATIONAND PRAGMATIC A

4.1.1 Co-develop a strategy to identify challenges and 
maintain focus 

develop the strategy for Thicket protection and resource use 

Identify important areas for protection using criteria developed. 
 

Develop a landscape plan to identify areas acceptable for 

Develop a strategy for compatible farming with rehabilitation such as 

1. Compare economically productive veld to spekboom thicket.
2. Determine how land can be restored to be productive and support the 

people on the land 
3. Understand who buys the products produced in the thicket biome 

they play a role in protecting the thicket?
4. Investigate alternative economic approaches and outcomes
5. Develop a sustainable grazing/browsing regime for 
6. Understand how tourist’s animal viewing needs can be

sustainable management. 
7. Determine how large wildlife areas in 

sustainable. 

EGRATED STRATEGY FOR PRAXIS AND RESTORATION IN THICKET, 
ATIONAND PRAGMATIC APPROACHES 

develop a strategy to identify challenges and 4.1.2 Co-develop a strategic framework to guide current 
Thicket management sustainably
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Compare economically productive veld to spekboom thicket. 
Determine how land can be restored to be productive and support the 

Understand who buys the products produced in the thicket biome – can 
they play a role in protecting the thicket? 
Investigate alternative economic approaches and outcomes 
Develop a sustainable grazing/browsing regime for Thicket 

mal viewing needs can bebalancedwith 

Determine how large wildlife areas in Thicket should be managed to be 

develop a strategic framework to guide current 
management sustainably 
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4.2 Consult and cooperate with key role players including stock farmers

1. Determine how wild harvested plants can 
be supplemented satisfactorily with 
cultivation. 

2. Understand how valued plants can be 
harvested sustainably 

4. CO-DEVELOP AN OVERALL INTEGRATED S

AND PRAGMATIC APPROACHES 

1. Examine the use of earth observation techniques to monitor ecosystem function. 
2. Review available earth observation and airborne data suitable for monitoring vegetation transformation.
3. Investigate approaches to establish patch size in tran
4. Develop practical techniques to evaluate landscape health.
5. Develop techniques to evaluate the outcome of different

4.2.1 Co-develop a strategy for 
resource use. 

Consult and cooperate with key role players including stock farmers

4.2.2 Understand approaches towards 
declaring Thicket as a biosphere reserve 

1. Use other biospheres as an example such as 
the Gouritz Biosphere Reserve.  

2. Work towards biodiversity certification and 
stewardship. 

1. Develop conservation stewardship initiatives 
as a conservation tool on private land within 
the Thicket biome 

2. Determine the possibility of dropping fences 
to create larger more open systems 
covering private land and conservation 
areas.  

3. Determine how to br
stewardship and examine the possibility of 
certification that would make intact land 
more valuable

4.2.3 Understand tools to support 
thicket conservation such as

VERALL INTEGRATED STRATEGY FOR PRAXIS AND RESTORATION IN THICKET, INCLUDING PRIORITIZA

4.3 Develop a monitoring protocol 

Examine the use of earth observation techniques to monitor ecosystem function.  
Review available earth observation and airborne data suitable for monitoring vegetation transformation.
Investigate approaches to establish patch size in transformed Thicket. 
Develop practical techniques to evaluate landscape health. 

evaluate the outcome of different management and restoration approaches.
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Consult and cooperate with key role players including stock farmers 

Develop conservation stewardship initiatives 
as a conservation tool on private land within 

hicket biome  
Determine the possibility of dropping fences 
to create larger more open systems 
covering private land and conservation 

 
Determine how to bring restored areas into 
stewardship and examine the possibility of 
certification that would make intact land 
more valuable 

4.2.3 Understand tools to support 
thicket conservation such as 

INCLUDING PRIORITIZATION 

Review available earth observation and airborne data suitable for monitoring vegetation transformation. 

anagement and restoration approaches. 
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5.APPLIED RESEARCH 

5.1 Investigate different approaches to rehabilitation

5.1.1 Determine how areas that are degraded due to previous land uses e.g. chicory farming ca
be rehabilitated to correct for the resultant acidification and nutrient depletion of soils.

5.2 Determining extent of alien invasions and approaches to their control

1. Understand the extent and impact of alien species like prickly pear as 
well as alien and extra limital mammals 

2. Understand the distribution of cacti spp and their links to soil erosion
3. Understand the susceptibility of the thicket to succulent invaders
4. Understand the impacts of alien biota on biodiversity
5. Understand the relationship between degradation and alien invaders

5.2.1 Understand the distribution and impacts of alien species

1. Synthesise the current understanding of restoration recipes for degraded areas.
2. Determine how succulents removed from cleared areas should be 
3. Establish whether spekboom is indeed the ideal plant for Carbon capture as claimed.

Investigate different approaches to rehabilitation 

5.1.1 Determine how areas that are degraded due to previous land uses e.g. chicory farming ca
be rehabilitated to correct for the resultant acidification and nutrient depletion of soils.

Determining extent of alien invasions and approaches to their control 

Understand the extent and impact of alien species like prickly pear as 

and their links to soil erosion 
Understand the susceptibility of the thicket to succulent invaders 
Understand the impacts of alien biota on biodiversity 
Understand the relationship between degradation and alien invaders 

1. Investigate alternatives for controlling alien invasions effectively
2. Understand how well bio-control works in areas does that is too thick to 

reach 
3. Understand the links between restored areas

management practises and subsequent invasion by alien plants

.1 Understand the distribution and impacts of alien species 5.2.2  Understand the impact of alien management and 
restoration 

e the current understanding of restoration recipes for degraded areas. 
Determine how succulents removed from cleared areas should be re-established. 
Establish whether spekboom is indeed the ideal plant for Carbon capture as claimed. 
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5.1.1 Determine how areas that are degraded due to previous land uses e.g. chicory farming can 
be rehabilitated to correct for the resultant acidification and nutrient depletion of soils. 

Investigate alternatives for controlling alien invasions effectively 
control works in areas does that is too thick to 

Understand the links between restored areas and different 
management practises and subsequent invasion by alien plants 

5.2.2  Understand the impact of alien management and 
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