


PREFACE
The North West Biodiversity Sector Plan was 
completed in the 2015/16 financial year. It 
is based on biodiversity planning analyses 
performed and data sets available at this time. 
This Biodiversity Sector Plan replaces the 
2009 North West Biodiversity Conservation 
Assessment (DACERD, 2009). The input 
data and analyses are described in the 
accompanying Technical Report (Desmet and 
Schaller, 2015). This project was funded by the 
North West Department of Rural, Environment 
and Agricultural Development (READ)
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The	 National	 Framework	 for	 Sustainable	
Development	 2008	 (NFSD),	 the	 National	
Strategy for Sustainable Development 2011 

–	 2014	 (NSSD	 1)	 and	 the	 National	 Development	
Plan	 2013	 (NDP)	 set	 the	 scene	 for	 sustainable	
development	in	the	country.	Within	the	NFSD,	each	
province	 is	 tasked	 to	 develop	 their	 own	 strategies	
in	response	to	local	challenges.	Using	the	strategic	
framework	 provided	 by	 the	 NDP	 as	 the	 point	 of	
departure,	 the	North	West	Provincial	Government,	
through	 the	 Planning	Commission	 of	 the	Office	 of	
the	Premier,	formulated	the	Provincial	Development	
Plan	2030	(PDP)	for	the	North	West	Province.	

In	 the	 PDP,	 the	 North	 West	 Province	 firmly	
recognises	that	healthy	and	functioning	ecosystems	
are central to sustainable development. Ecosystems 
provide essential ecological infrastructure services 
such	 as	 water	 provision,	 and	 are	 the	 foundation	
of	 many	 of	 the	 provinces	 economic	 sectors	 such	
as	 agriculture,	 tourism	 and	 wildlife	 industries.	 The	
commitment	 of	 the	 province	 toward	 preserving	
the	 environment	 is	 evidenced	 in	 the	 publication	 of	
our	 recent	Environment	Outlook	Report	2013.	The	
North	 West	 Biodiversity	 Sector	 Plan	 (NWBSP)	 is	

a	 comprehensive	 revision	 of	 the	 2009	 provincial	
Biodiversity	 Conservation	 Assessment	 that	
incorporates	 the	 latest	 information	 on	 biodiversity	
and	 the	 environment	 in	 the	 province,	 and	 is	 now	
aligned	with	 the	 national	 standards	 for	 developing	
biodiversity	sector	plans	(or	bioregional	plans).	This	
document	 lays	 out	 the	 spatial	 and	 management	
requirements	 necessary	 for	 the	 province	 to	 retain	
and	maintain	healthy	and	functioning	ecosystems.

The	province	 is	working	 hard	 at	 combatting	 the	
loss	of	biodiversity	and	the	degradation	of	the	natural	
environment.	The	NWBSP	is	an	important	tool	in	this	
endeavour.	The	NWBSP	is	the	biodiversity	sector’s	
considered input into government sectoral planning 
processes.	As	 such,	 this	 tool	 allows	 policymakers	
and	managers	to	effectively	plan	for	and	quantify	the	
resources and effort necessary to retain and maintain 
a	functional	and	healthy	natural	environment	in	the	
province. 

I	therefore	encourage	all	spheres	of	government	
and	relevant	entities	to	utilise	the	NWBSP,	in	order	
to retain and maintain our natural environment for 
the	health	and	well-being	of	our	people,	now	and	in	
the	future.

MEC Foreword

Member of Executive Council: 
Manketsi Thlape
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The	North	West	Province	recognises	that	a	healthy	and	functioning	
natural	environment	is	central	to	achieving	a	vibrant	and	sustainable	
society	and	economy.	This	includes	the	protection	of	biodiversity,	

the	protection	of	Critical	Biodiversity	Areas	for	land	and	water,	responding	
effectively	to	climate	change	(avoidance,	mitigation	and	adaptation),	
sustaining	ecosystems,	using	natural	resources	effectively	and	preparing	
for	climate	change.

The	North	West	Biodiversity	Sector	Plan	(NWBSP)	integrates	our	best	
available	knowledge	on	the	environment	and	biodiversity	in	the	province	
to identify a province-wide network of Critical Biodiversity Areas and 
Ecological	Support	Areas	for	land	and	water.	Collectively,	these	areas,	
together	with	the	land	use	management	recommendations	that	accompany	
them,	define	the	minimum	spatial	and	management	requirements	for	a	
sustainable	environment	in	the	province.	

By	retaining	and	managing	these	sites	in	their	current	or	an	improved	
natural	state	the	province	will	be	firmly	on	the	road	towards	achieving	
its	objective	of	a	healthy	natural	environment,	and	hence	sustainable	
development. 

It	is	therefore	critical	for	all	stakeholders	to	work	together	with	the	
Department,	and	by	using	the	NWBSP	to	its	full	potential,	securing	a	
sustainable	future	of	all	in	the	province.	

HOD Foreword

Dr. Poncho Mokaila
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The	North	West	Biodiversity	Sector	Plan	(NWBSP)	is	a	forward	planning	tool	
that	will	help	government	and	society	to	better	consider	and	incorporate	a	
wide range of environmental considerations into development planning and 

execution.
The	NWBSP	will	be	integrated	into	Environmental	Management	Frameworks	

(EMFs),	Strategic	Environmental	Assessments	(SEAs),	Spatial	Development	
Frameworks	(SDFs)	and	Integrated	Development	Plans	(IDPs)	as	the	primary	
information	layer	on	biodiversity.	Moreover,	it	can	be	used	to	inform	a	wide	
range	of	provincial	and	municipal	activities	such	as	developing	climate	
change	adaptation	strategies;	provide	the	spatial	framework	for	achieving	our	
conservation	objectives	through	the	protected	area	network;	identify	opportunities	
for	economic	development	(e.g.	green	economy	nodes);	identify	opportunities	
for	extended	public	work	investment	in	ecological	infrastructure;	and,	identify	
strategic	natural	resource	areas	(e.g.	water	provisioning	areas).	This	plan	will	also	
be	used	for	reactive	planning	by	informing	development	applications	through	the	
environmental	impact	assessment	(EIA)	process.

The	Department	is	committed	to	ensure	that	the	NWBSP	is	implemented	by	
sector departments and used to inform various municipal planning processes 
now	and	in	future.	I	also	trust	that	the	private	sector,	industry,	environmental	
assessment	practitioners	and	landowners	will	join	hands	and	support	this	initiative	
to	promote	sustainable	development	within	our	province.

Chief Director Environmental Services Foreword

Chief Director: 
Mr. Mafu Nkosi
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 EXECUTIVE SUMMARY

This	Biodiversity Sector Plan	 covers	 the	
North	West	Province	of	South	Africa.	Refer	
to Figure 1	 for	 the	 topographical	 and	

bio-geographical	 context	 map.	 The	 North	West	
Department	 of	 Rural,	 Environment	 and	Agricul-
tural	Development	 (READ),	as	custodian	of	 the	
environment	 in	 the	 North	 West,	 is	 the	 primary	
implementing	agent	of	 the	Biodiversity Sector 
Plan.	The	spatial	component	of	the	Biodiversity 
Sector Plan is based on systematic biodiversity 
planning	undertaken	by	READ.

The	 purpose	 of	 a	Biodiversity Sector Plan 
is	 to	 inform	 land	 use	 planning,	 environmental	
assessments,	land	and	water	use	authorisations,	
as	 well	 as	 natural	 resource	 management,	
undertaken	by	a	range	of	sectors	whose	policies	
and	decisions	impact	on	biodiversity.	This	is	done	
by	providing	a	map	of	biodiversity	priority	areas,	
referred to as Critical Biodiversity Areas (CBAs) 
and	 Ecological	 Support	 Areas	 (ESAs),	 with	
accompanying land use planning and decision-
making guidelines. 

Land	use	patterns	indicate	that	approximately	
35%	of	 the	province’s	natural	ecosystems	have	

been	 converted	 to	 other	 land	 uses.	 Cultivation	
is	 the	most	 extensive	 land	use	 that	 impacts	on	
natural	 ecosystems.	 Between	 1990	 and	 2014,	
893	427	ha	of	 the	 total	province	was	converted	
to	non-natural	 land	uses.	The	 rate	at	which	 the	
province	 is	 losing	 its	 natural	 habitat	 equates	
to	 0.51%	 of	 the	 provinces	 total	 area	 per	 year.	
These	results	are	lower	than	previous	totals	that	
have	been	reported	in	the	Environment	Outlook	
2013	 (NW	READ,	 2014)	 and	 in	 the	 BCA	 2008	
(DACERD,	2009)	due	to	the	fact	that	the	“degraded	
vegetation”	class	has	now	been	grouped	with	the	
“natural”	 class	 due	 to	 problems	with	 accurately	
mapping	degradation.	Previously,	degraded	areas	
were	grouped	with	“no	natural	habitat	remaining”	
land	use	classes.	At	this	rate	of	conversion	there	
will	be	no	natural	vegetation	 left	 in	 the	province	
within	 180	 years	 (Desmet	 and	 Schaller,	 2015).	
Agriculture,	 through	 the	 conversion	 of	 natural	
veld	 to	 cultivation,	 accounted	 for	 about	 71%	 of	
this	change.	Whilst	mining	has	grown	in	extent	by	
nearly	83%	since	1990,	it	accounts	for	only	4.4%	
of	this	change;	whereas	the	remainder	(24%)	can	
mainly be attributed to urban expansion.

Consequently,	 increasing	 development	
pressures	on	biodiversity	and	the	remaining	natural	

ecosystems	 should	 be	 appropriately	 managed.	
These	 factors	 together	 make	 the	 Biodiversity 
Sector Plan	 a	 useful	 tool	 for	 addressing	 the	
need to take biodiversity into account in land 
use	 planning	 and	 decision-making,	 in	 order	 to	
promote sustainable development.

The	 North	 West	 falls	 largely	 within	 the	
Savanna and Grassland biomes. A total of 41 
South	African	vegetation	types	and	two	(2)	sub-
types	 occur	 in	 the	 province.	 Thirteen	 (13)	 of	
these	 are	 considered	 threatened	 ecosystems	
due	 to	 the	 amount	 of	 habitat	 converted	 to	
other	 land	 uses.	 Eight	 (8)	 vegetation	 types	 are	
endemic	 to	 the	province.	Aquatic	 biodiversity	 is	
high,	 with	 98	wetland	 types	 and	 35	 river	 types	
present	 in	 the	 province.	 The	 majority	 of	 these	
aquatic	features	are	threatened	ecosystems,	with	
52%	of	 the	wetland	 types	and	80%	of	 the	 river	
types	 classified	 as	 threatened.	Three	 Important	
Bird	Areas	of	South	Africa	fall	entirely	within	the	
province,	and	another	three	fall	partially	within	the	
province.	The	Magaliesberg	Mountain	Range	is	a	
Protected	Environment	 in	 terms	of	 the	National	
Environmental Management: Protected Areas 
Act	 (No.	 57	 of	 2003)	 (hereafter	 referred	 at	 as	
the	Protected	Areas	Act).	 It	also	forms	part	of	a	
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Biosphere	Reserve	and	 is	one	of	 the	 Important	
Bird	 Areas	 of	 South	 Africa.	 The	 Harts	 River	
supports	the	Barberspan	Bird	Sanctuary	wetland	
Ramsar	 site	 near	 Delareyville	 and	 Sannieshof.	
Several relatively pristine dolomitic eyes (springs) 
are	supported	 in	 the	province	and	a	number	of	
freshwater	springs,	lakes	and	waterfalls	that	have	
created very unique tufa systems are recognised 
to be of international importance.

In	the	North	West,	there	are	15	Type	1	protected	
areas	 i.e.	 statutory	 reserves,	 that	 cover	 1.94%	
(203	259	ha)	of	the	province.	Conservation	areas,	
i.e.	 the	 Magaliesberg	 Protected	 Environment	
excluding	Kgaswane	Mountain	Reserve	(27	061	
ha)	 and	 two	 (2)	municipal	 reserves	 (6	 019	 ha)	
that	 have	 been	 validated,	 cover	 approximately	
0.32%	 of	 the	 province.	 The	 total	 area	 under	
conservation,	i.e.	validated	protected	areas	(PAs)	
and conservation areas (CAs) amounts to 236 
339	ha	(2.25%).		The	North	West	is	home	to	the	
Magaliesberg	Biosphere	Reserve,	as	well	as	the	
Taung	Skull	Fossil	Site,	the	Cradle	of	Humankind	
(which	both	form	part	of	the	Fossil	Hominid	Sites	
of	South	Africa)	and	 the	Vredefort	Dome	World	
Heritage Sites.

The	 North	 West	 Biodiversity Sector Plan 
identifies	 a	 network	 of	 Critical	 Biodiversity	
Areas (CBAs) and Ecological Support Areas 
(ESAs)	 in	 the	 province	 based	 on	 a	 systematic	
biodiversity	 plan.	 Collectively,	 the	 CBAs	 and	
ESAs	 cover	 57%	 of	 the	 province.	 These	 were	
first	 identified	 in	 the	 North	 West	 Biodiversity	
Conservation	Assessment	(DACERD,	2009),	and	
are	 comprehensively	 re-assessed	 and	 updated	
for	 this	 plan.	 The	 Biodiversity Sector Plan 
therefore	represents	the	most	current	information	
available	on	biodiversity	in	the	province	and	is	an	
update	of	the	data	given	in	the	NW	Environment	
Outlook	 Report	 (2013)	 and	 other	 assessments	
that	precede	it,	such	as	the	National	Biodiversity	
Assessment	 (2011),	 the	 National	 Freshwater	
Ecosystem Priority Assessment (2011). 

The	 provincial	 Biodiversity Sector Plan is 
intended	to	be	the	biodiversity	sector’s	input	into	
government sector planning and development 
processes.	The	aim	of	 the	Biodiversity Sector 
Plan	 is	 to	 identify	 the	minimum	area	necessary	
to conserve and maintain biodiversity and 
major	 ecological	 infrastructure	 in	 the	 province.	
Where	possible,	 it	 is	spatially	aligned	with	other	
relevant	 spatial	 plans	 for	 the	 province,	 such	as	

the	 Provincial	 Spatial	 Development	 Framework	
and gazetted Environmental Management 
Frameworks. 

The	Biodiversity Sector Plan is consistent 
with	 the	 National	 Environmental	 Management:	
Biodiversity	 Act	 (No.	 10	 of	 2004)	 (hereafter	
referred	 at	 as	 the	 Biodiversity	Act),	 and	 meets	
the	requirements	of	the	Guideline	Regarding	the	
Determination	of	Bioregions	and	the	Preparation	
and	 Publication	 of	 Bioregional	 Plans	 (DEAT,	
2009).	 However,	 it	 did	 not	 include	 detailed	
stakeholder	 engagement,	 which	 is	 required	
to	 gazette	 the	 Biodiversity Sector Plan as a 
bioregional plan. 

Government and private sector involved 
with	 land	 use	 planning	 and	 development	 are	
encouraged to make use of biodiversity sector 
plans	 because	 their	 decisions,	 actions	 and	
activities	 impact	 on	 biodiversity.	 Users	 of	 this	
document	 should	 include	 local,	 provincial	 and	
national	government	departments	and	authorities;	
national	 and	 provincial	 conservation	 agencies;	
environmental	 and	 planning	 consultants;	
conservation	 NGOs;	 developers	 and	 private	
landowners.
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Figure 1. 
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This	 is	 the	 first	Biodiversity Sector Plan 
(BSP)	for	the	North	West	Province,	which	
replaces	the	2009	North	West	Biodiversity	

Conservation	 Assessment	 (DACERD,	 2009).	
The	information	in	the	2009	Biodiversity	Conser-
vation	 Assessment	 was	 comprehensively	 re-
assessed	 and	 updated,	 and	 therefore	 this	BSP	
represents	the	most	current	information	available	
on	 biodiversity	 in	 the	 province.	 It	 updates	 the	
information	 presented	 in	 the	 NW	 Environment	
Outlook	Report	2013	(NW	READ	2014)	and	other	
assessments	that	precede	it,	such	as	the	National	
Biodiversity Assessment 2011 (Driver et al. 2012) 
and	the	National	Freshwater	Ecosystem	Priority	
Assessment (Nel et al. 2011).

The	 North	 West	 Biodiversity	 Sector	 Plan	
(NWBSP) strives to improve landscape level 
conservation and management of biodiversity 
and	ecosystems	in	the	province.	This	is	achieved	
by providing information on biodiversity in a 
standardised	 format	 that	 can	be	used	 to	 inform	
forward planning (e.g. Spatial Development 
Frameworks) and reactive management (e.g. 
environmental impact assessment) processes.

The	 information	 published	 in	 this	 BSP	 is	
supported	 by	 a	 technical	 document	 (Desmet	
and	 Schaller,	 2015)	 that	 describes	 the	 input	
information and analyses conducted in 
preparation	 of	 the	 NWBSP,	 and	 is	 available	

online1	together	with	the	spatial	data	generated.	
The	NWBSP	adheres	 to	 the	national	 prescripts	
and	 guidelines	 for	 publishing	 bioregional	 plans	
as	stipulated	in	the	Biodiversity	Act	(DEAT,	2009)	
and	SANBI’s	technical	guidelines	(SANBI,	2014).

1		http://BGIS.SANBI.ORG
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1.1
Purpose and Objectives of the North 
West Biodiversity Sector Plan 

The	 purpose	 of	 a	 BSP	 is	 to	 inform	 land	 use	
planning,	 environmental	 assessments,	 land	
and	water	use	authorisations,	as	well	as	natural	
resource	 management,	 which	 is	 undertaken	
by	 a	 range	 of	 sectors	 whose	 policies,	 actions	
and decisions impact on biodiversity. A BSP is 
therefore	 the	 official	 reference	 for	 biodiversity	
priorities to be taken into account in land use 
planning and decision-making by all sectors.

BSPs	are	one	of	a	range	of	tools	that	can	be	
used	to	inform	the	management	and	conservation	
of	 biodiversity	 priority	 areas	 in	 the	 wider	
landscape,	which	fall	outside	the	protected	area	
network. BSPs can be precursors to bioregional 
plans,	 which	 are	 provided	 for	 in	 the	 National	
Environmental Management: Biodiversity Act 
(No. 10 of 2004).

The	 objective	 of	 a	 BSP	 is	 to	 identify	 the	
minimum spatial requirements necessary for a 
living	 landscape.	A	 living	 landscape	 is	 one	 that	
continues to support all aspects of biodiversity 
originally	 present	 in	 the	 landscape,	 and	 retains	
and maintains essential ecological infrastructure. 
This	objective	is	translated	into	two	sets	of	area-
based	(ha)	targets	used	for	the	design	of	a	living	
landscape: (1) targets to represent biodiversity 
pattern	 (biodiversity	 targets);	and,	 (2)	 targets	 to	
retain ecological processes (process targets) 
(Figure 2).	These	targets	are	used	in	the	design	
of	the	Map	of	Critical	Biodiversity	Areas.

A BIODIVERSITY SECTOR PLAN 
HAS THREE MAIN USES:

1. Proactive	forward	planning,	serving	
as	an	input	into	mechanisms	such	as	
EMFs,	SDFs,	IDPs,	municipal	open	
space	systems	and	land	use	schemes.	

2. Reactive	decision-making,	providing	
guidance for evaluating environmental 
impact	assessments,	agricultural	land	
use	permits,	water	use	authorisations	
and development control decisions 
through	land	use	legislation	(e.g.	
rezoning and subdivision approvals).

3. Proactive	conservation,	serving	as	an	
input	into	decisions	on	the	expansion	
of	protected	areas	through	land	
acquisition	by	the	state	and	biodiversity	
stewardship	agreements	with	private	or	
communal landowners. 

The	 North	 West	 Biodiversity	 Sector	 Plan	 is	
consistent	 with	 the	 National	 Environmental	
Management	 Act	 (No.	 107	 of	 1998)	 (hereafter	
referred	 to	 as	 NEMA)	 principles	 and	 the	
Biodiversity	 Act.	 It	 is	 designed	 to	 support	
integrated development planning and sustainable 
development	 by	 identifying	 an	 efficient	 set	 of	
CBAs	 that	 are	 required	 to	 meet	 biodiversity	
management	objectives,	in	a	spatial	configuration	
that	conflicts	as	little	as	possible	with	other	land	
use	 activities.	 Where	 possible,	 the	 CBAs	 are	
designed	 to	 align	 with	 existing	 IDPs,	 SDFs,	

sector	plans	and	EMFs	by	favouring	the	selection	
of	sites	that	conflict	least	with	other	land	uses	and	
incorporating	 areas	 that	 are	 already	 earmarked	
as important for biodiversity.

The	 NWBSP	 achieves	 its	 purpose	 through	
providing	 a	 map	 of	 biodiversity	 priority	 areas,	
referred to as a Map of Critical Biodiversity Areas 
(CBAs)	 and	 Ecological	 Support	 Areas	 (ESAs),	
together	 with	 accompanying	 land	 use	 planning	
and decision-making guidelines. 

A systematic spatial biodiversity planning 
assessment	 was	 used	 to	 develop	 the	 Map	 of	
Critical Biodiversity Areas (CBA Map) (Section 
3.1; Figure 12 & Figure 13).	 The	 conceptual	
approach	 guiding	 this	 assessment	 and	 the	
development	 of	 the	 map	 is	 to	 design	 a	 living	
landscape for biodiversity (Figure 2). A living 
landscape	is	one	that	comprises	core	biodiversity	
landscapes	 or	 natural	 areas	 configured	 as	
biodiversity	corridors,	which	contain	a	minimum	
amount of natural or near-natural areas necessary 
to	represent	the	full	variety	of	biodiversity	present	
in	the	province	while	maintaining	sufficient	space	
for	 this	 biodiversity	 to	 persist	 through	 retention,	
maintenance and restoration of necessary 
ecological processes. Living landscapes are 
especially	 important	 in	 the	 face	 of	 climate	
change	 predictions,.	 This	 concept	 is	 similar	 to	
the	objective	of	a	spatial	development	framework	
(SDF)	that	looks	at	the	spatial	elements	necessary	
for	the	persistence	of	human	society	or	efficiently	
structured	human	settlements.

Through	the	integrated	development	planning	
processes,	 the	 human	 spatial	 development	
concepts for a region laid out in an SDF can be 
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merged	 and	 harmonised	 with	 the	 biodiversity	
spatial	 concept	 laid	 out	 in	 the	 Map	 of	 Critical	
Biodiversity Areas (Figure 3). By avoiding 
conflict	with	 known	competing	 land	uses	 in	 the	
design	 of	 the	 CBA	 Map,	 this	 harmonisation	 is	
partially	 achieved.	 Conflicts	 between	 the	 CBA	
Map and existing or proposed developments will 
inevitably	 arise.	 It	 is	 not	 the	purpose,	 however,	
of	 the	Biodiversity	Sector	Plan	 to	 resolve	 these	
conflicts.	 Resolving	 this	 land	 use	 conflict	 can	
be	 achieved	 through	 integrated	 development	
planning,	multi-sectoral	planning	or	development	
authorisation	processes.

A biodiversity sector plan cannot remove 
existing	 land	 use	 rights	 nor	 take	 the	 place	 of	
development	application	authorisation	processes	
required	in	terms	of	other	legislation.

WHY IS A BIODIVERSITY 
SECTOR PLAN NECESSARY?

READ	has	chosen	to	prepare	the	NWBSP	
rather	than	publish	a	bioregional	plan	
(in	terms	of	the	Biodiversity	Act),	to	give	
users immediate access to relevant 
biodiversity	information	that	can	inform	
current spatial plans and development 
processes	at	a	lower	cost	and	within	
a	shorter	development	timespan.	This	
includes	informing	the	review	of	the	North	
West Provincial SDF and several EMFs 
currently	being	developed.	The	NWBSP	
can	also	be	used	as	the	basis	for	the	
development of District Bioregional Plans.
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Figure 2.
A	graphical	representation	
of	the	living	landscape	
concept in relation to 
basic	land	use	types,	the	
amount of biodiversity 
and ecosystem services 
remaining	within	each	
land	use	type,	and	the	
biodiversity objectives of 
the	Biodiversity	Sector	
Plan	captured	in	the	Map	
of Critical Biodiversity 
Areas.

Figure 3.
A	graphic	illustrating	the	
alignment	of	the	human	
spatial development 
and biodiversity spatial 
frameworks	through	the	
integrated development 
planning process.



NORTH WEST Biodiversity Sector Plan4

1.2
Intended Users and Uses of the 
Biodiversity Sector Plan

Biodiversity sector plans are aimed primarily at 
government and civil society sectors involved 
in land use planning and decision-making. 
Mandatory users are compelled by legislation to 
consider	a	bioregional	plan,	which	BSPs	can	be	a	
precursor	to,	while	a	host	of	other	recommended	
users are encouraged to consult a BSP. Given 
that	the	BSP	can	be	a	precursor	to	a	bioregional	
plan,	 all	 users	 are	 encouraged	 to	 consult	 the	
NWBSP (Table 1).

Table 1.
Intended	users	of	biodiversity	sector	plans. 
Adapted from Nelson Mandela Bay Draft Biodiversity 
Sector	Plan	(Stewart	and	Reeves,	2010)

USER RECOMMENDED USES

All District and Local Municipalities
Municipal Manager, SDF Manager, 
Town Planners, IDP Officers, Land Use 
Authorisation, Environmental Officer

• Align the Biodiversity Sector Plan (BSP) with IDP and SDF.
• Demonstrate how the BSP may be implemented. 
• Use the BSP to inform planning authorisations (overlay zone to modify 

rezoning and subdivision location and condition). 
• Integrate CBAs and ESAs; and other relevant guidelines and 

recommendations from the BSP into Environmental Management 
Frameworks (EMFs) and land use schemes.

Any organ of state that must prepare an 
Environmental Implementation Plan 
(EIP) or Environmental Management Plan 
(EMP) in terms of Chapter 3 of NEMA 

• Use the BSP in developing the EIP or EMP by identifying management (land 
use guidelines) and spatial (CBA Map) priorities for action. 

• Integrate CBAs, ESAs and other relevant guidelines and recommendations 
from the BSP into the EIP and EMP.

Environmental decision-makers who are required by section 2(1)(c)of NEMA to apply the NEMA section 2 principles in 
their decision-making:

DEA – National Department of 
Environmental Affairs

• Consider the BSP before issuing environmental authorisations on 
applications dealt with at a national level. 

• Use of the BSP to inform planning processes and programmes.

SANBI – South African Biodiversity 
Institute

• Provide support for developing and publishing bioregional plans, which are 
based on the BSP.

• Review of bioregional plans before publishing, which are based on the BSP.
• Disseminating spatial biodiversity plans on http://BGIS.sanbi.org.



PART A Introduction and Objectives 5

USER RECOMMENDED USES

READ – North West Department of 
Rural, Environment and Agricultural 
Development: Chief Directorate: 
Environmental Services

• Consider the BSP before issuing environmental authorisations. 
• Use the BSP and identified CBAs and ESAs to inform comments on 

applications. 
• Use the BSP to inform provincial supplements to the NEMA EIA regulations, 

developing EMFs; and developing provincial guidelines in terms of the EIA 
regulations and the Provincial SDF.  

• Request that Environmental Assessment Practitioners (EAPs) refer to the BSP 
in Basic Assessment Reports and Environmental Impact Assessment Reports.

• Use the BSP for protected area expansion through stewardship etc.
• The BSP forms the basis of the Biodiversity Chapter of the Environment 

Outlook Report. The NWBSP also informs the Land Management Chapter.

DAFF – National Department of 
Agriculture, Forestry and Fisheries

READ – North West Department of 
Rural, Environment and Agricultural 
Development: Chief Directorate: 
Agricultural Services

• Should take the BSP into account in their authorisations.
• Should take the BSP into account in their planning processes and in their 

programmes.
• The Department of Agriculture should take the NWBSP into account in 

planning LandCare activities, farm planning, ploughing, subdivision 
applications, land reform and Area Wide Planning, as well as in the 
development of policy, legislation or guidelines for land use planning and 
management. Also, croplands identified as being important for biodiversity 
need to remain as cropland and not converted to more intensive land uses 
such as settlement or mining.

• Consider the NWBSP when commenting on land use rezoning from 
agriculture to other uses, for example expanding the urban edge.

DWS – National Department of Water and 
Sanitation

• Use the BSP to inform water use authorisations; planning processes and 
relevant programmes e.g. Water Development Plans, Working for Water (see 
below).

DMR – National Department of Mineral 
Resources

• Use the BSP to inform authorisations for prospecting and mining; and 
mining development plans, especially Strategic Infrastructure Projects 
related to mining (e.g. mining licence areas).

DLGHS – Department of Local Government 
and Human Settlements

• Use the BSP to inform the planning of human settlements; and when 
developing provincial SDFs and reviewing municipal IDPs.
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USER RECOMMENDED USES

North West Parks Board & SANParks • Use the BSP to guide the identification of land for the provincial protected 
area expansion strategy and for commenting on land use change 
applications.

DPWR – Department of Public Works and 
Roads

• Use the BSP to inform transport development plans.

DSD – Department of Social Development • Use the BSP to inform social development plans.

DRDLR – Department of Rural 
Development and Land Reform

READ – North West Department of 
Rural, Environment and Agricultural 
Development: Chief Directorate: Rural 
Development

• Use the BSP to inform rural development plans.
• Use the CBA Map and land use guidelines when reviewing SDFs and land 

use schemes in terms of the Spatial Planning and Land Use Management Act 
(No. 6 of 2013).

OoP – Office of the Premier • Assist with mainstreaming the BSP within provincial government by 
providing GIS support; and archiving and disseminating the GIS spatial data 
associated with the BSP.

Working for Water, Working for Wetlands, 
LandCare, Expanded Public Works 
Programme

• Use the BSP to locate, plan and schedule activities. 

Environmental Assessment Practitioners 
(EAPs) and town planning consultants

• Use the BSP in the compilation of environmental authorisation applications 
or when developing EMFs, SEAs, IDPs and SDFs.

Conservation NGOs • Use the BSP to guide comments on land use change applications; and to 
direct conservation initiatives.

Private landowners • Use the BSP for information regarding the biodiversity value of landholdings. 

Private developers and businesses • Use the BSP to facilitate development rights by identifying appropriate areas 
for different types of land use in order to avoid unnecessary delays and costs 
associated with submitting inappropriate development proposals, which are 
unlikely to be approved. 



PART A Introduction and Objectives 7

1.3
Underlying Systematic Biodiversity 
Plan and Limitations

The	 North	 West	 Biodiversity	 Sector	 Plan	 is	 a	
comprehensive	revision	of	the	Critical	Biodiversity	
Areas and Ecological Support Areas mapped and 
described	 in	 the	 2009	 North	 West	 Biodiversity	
Conservation	 Assessment	 (DACERD,	 2009).	
The	 2009	 systematic	 biodiversity	 assessment	
was	 undertaken	 by	 the	 then	 Department	 of	
Agriculture,	 Conservation,	 Environment	 and	
Rural	Development	(DACERD),	now	READ.	The	
systematic spatial biodiversity plan (or CBA Map) 
developed	 for	 this	 BSP	 was	 revised	 to	 reflect	
the	 most	 up-to-date	 information.	 Significant	
improvements	in	the	NWBSP	include	a	complete	
re-mapping	of	 vegetation	 types	 in	 the	province;	
inclusion	 of	 the	 provincial	 biodiversity	 inventory	
data,	 and	 an	 up-to-date	 2014	 land	 cover	 map.	
Therefore,	the	statistics	reported	in	this	document	
supersede	those	reported	in	previous	documents,	
such	as	the	NW	Environment	Outlook	2013	(NW	
READ,	 2014),	 which	 was	 based	 on	 analyses	
conducted	for	the	2008	biodiversity	conservation	
assessment.	 The	NWBSP	 also	 considers	 other	
relevant	 spatial	 plans	 for	 the	 province,	 such	as	
the	Provincial	SDF,	municipal	SDFs	and	EMFs.

The	 Biodiversity	 Sector	 Plan	 serves	 as	 the	
primary biodiversity informant to a range of spatial 
planning	and	 land	use	authorisation	processes.	
It	 is	 important	 to	 recognise	 that	 the	Biodiversity	
Sector	Plan	does	not	replace	these	planning	and	
decision-making	processes,	and	does	not	grant,	
limit	or	remove	existing	land	use	rights.	

Furthermore,	 the	 Biodiversity	 Sector	 Plan	 has	
limitations,	which	although	these	limitations	do	not	
restrict	the	application	of	the	Biodiversity	Sector	
Plan,	 need	 to	 be	 recognised	 and	 appropriately	
addressed	when	used:	
1. The	Biodiversity	Sector	Plan	does	not	replace	

the	need	for	site	assessments,	particularly	for	
environmental impact assessments and water 
use	license	applications.	Although	it	is	based	
on	a	systematic	biodiversity	plan,	this	does	
not	remove	the	need	for	on-site	verification	of	
the	identified	CBAs	and	ESAs	(Refer Section 
5.1, Part E).

2. The	underlying	systematic	biodiversity	plan,	
on	which	the	Biodiversity	Sector	Plan	is	
based,	is	designed	to	be	used	at	a	scale	of	
approximately	1:20	000	through	to	about	1:30	
000	scale.	Although	it	can	be	used	at	a	finer	
scale,	this	requires	specialist	interpretation	
of	the	specific	features	identified	in	the	
systematic biodiversity plan. Applicability is 
thus	scale	dependent.

3. The	underlying	systematic	biodiversity	
plan,	on	which	the	Biodiversity	Sector	Plan	
is	based,	was	developed	using	nationally	
prescribed	methods	(SANBI,	in	prep)	and	
uses	the	best	available	data	at	the	time	of	
its	development.	This	is	described	in	the	
NWBSP	2015	technical	document	(Desmet	
and	Schaller,	2015).	The	limitations	of	
input data must be acknowledged during 
development	planning	processes,	particularly	
at	the	site-level	(e.g.	in	EIAs	and	Water	Use	
License Applications).

Ongoing	changes	in	land	use,	which	primarily	
results	in	the	loss	or	modification	of	natural	habitat,	
as	well	as	changes	in	distribution	or	knowledge	of	
biodiversity,	may	impact	on	the	current	network	of	
CBAs.	It	is	likely	that	additional	areas	would	need	
to be designated as Critical Biodiversity Areas 
when	 the	Biodiversity	 Sector	 Plan	 is	 revised	 in	
future	due	to	these	changes.	

REQUIREMENTS FOR A SYSTEMATIC 
BIODIVERSITY PLAN 

According	to	the	Guideline	for	Bioregional	
Plans	(DEAT,	2009),	a	bioregional	
plan must be based on a systematic 
biodiversity plan. Since biodiversity sector 
plans	are	the	precursors	to	a	bioregional	
plan,	all	biodiversity	sector	plans	that	
have	been	generated	in	South	Africa	are	
based on systematic biodiversity plans. A 
systematic	biodiversity	plan	is	a	rigorous,	
data-driven	approach	for	assessing	the	
location,	status	and	importance	of	a	range	
of biodiversity features. 
The	NWBSP	is	based	on	a	systematic	
biodiversity	plan	developed	by	NW	READ	
and	ECOSOL	GIS.	Technical	details	of	
the	biodiversity	planning	process	and	
methodologies	are	described	in	the	
technical	documentation	accompanying	
the	NWBSP	(Desmet	and	Schaller,	2015).
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2.1
Significance of the Biodiversity 
within the Province

The	 North	 West	 supports	 a	 total	 of	 43	
vegetation	 types,	 41	 being	 South	African	
vegetation types and two (2) Azonal sub-

types.	Thirteen	(13)	of	these	are	threatened	and	
eight	(8)	are	endemic	to	the	province	(Table 6).

A	 total	 of	 15	 threatened	 plant	 species,	 24	
threatened	mammal	species,	and	40	threatened	
bird	species	inhabit	the	province.

Wetland	and	river	ecosystem	diversity	is	high	
within	the	province,	however,	52%	of	the	wetland	
systems	 and	 80%	 of	 the	 river	 systems	 are	

regarded	 as	 threatened	 ecosystems	 (Table 7;	
Nel	and	Driver,	2012).	The	Harts	River	supports	
the	Barberspan	Bird	Sanctuary	wetland	Ramsar	
site	 near	 Delareyville	 and	 Sannieshof	 (Ngaka	
Modiri Molema District). Several dolomitic eyes 
(springs)	 occur	 in	 the	North	West	 that	 are	 in	 a	
relatively	 pristine	 state.	A	number	of	 freshwater	
springs,	 lakes	 and	waterfalls	 that	 have	 created	
very unique tufa systems are recognised to be 
of	 international	 importance	 (Roux,	 2015b)	 (see 
Section 2.2).

A	 high	 diversity	 of	 bird	 species	 occur	 which	
has	resulted	in	the	designation	of	three	Important	
Bird	 Areas	 of	 South	 Africa	 in	 the	 North	 West,	
while	another	three	extend	across	the	provincial	
boundaries (see Section 2.2). 

The	 Magaliesberg	 Mountain	 Range	 extends	
120	km	eastward	 from	Rustenburg	 in	 the	North	
West	 to	 the	 Hartebeespoort	 Dam	 and	 beyond	
to	 Pretoria	 in	 the	 Gauteng	 Province.	 The	
Magaliesberg is a Protected Environment in terms 
of	 the	 National	 Environmental	 Management:	
Protected	Areas	Act	(No.	57	of	2003).	It	also	forms	
part	of	a	Biosphere	Reserve	and	is	an	Important	
Bird	 Area	 (IBA)	 of	 South	 Africa.	 Biosphere	
Reserves	 are	 geographical	 areas	 representing	
priority	terrestrial,	aquatic	and	coastal	ecosystems	
that	 promote	 the	 conservation	 and	 sustainable	
utilisation	 of	 biodiversity.	 Biosphere	 Reserves	
are nominated by national governments all over 
the	world	 and	 are	 internationally	 recognised	 by	
declaration	through	UNESCO.

Biodiversity Profile

Part B

2
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The	North	West	is	home	to	two	World	Heritage	
Sites,	namely	the	Taung	Skull	Fossil	Site	and	the	
Cradle	of	Humankind	(which	form	part	of	the	Fossil	
Hominid	Sites	of	South	Africa)	and	the	Vredefort	
Dome	World	Heritage	Sites	 (NW	READ,	2014).	
The	Taung	Skull	Fossil	Site	is	situated	within	the	
Dr	Ruth	Segomotsi	Mompati	District	Municipality	
(Greater	Taung	Local	Municipality),	to	the	south-
west	of	 the	province.	The	Cradle	of	Humankind	
lies	 within	 both	 the	 North	 West	 and	 Gauteng	
provinces	 in	 the	Krugersdorp	 area	 (NW	READ,	
2014).	Taung	and	the	Cradle	of	Humankind	World	
Heritage	Sites	 are	 the	 only	UNESCO-protected	
karst	 landscapes	 in	 the	 world	 (Hobbs	 &	 Mills,	
2012	cited	 in	NW	READ,	2014).	Karst	 systems	
support	relatively	unique	biodiversity,	comprising	
several indigenous bat species and endemic 
invertebrates,	especially	amphipod	crustaceans,	
millipedes,	 spiders,	 lice	 and	 insects,	 many	 of	
which	 are	 rare	 and	 endangered	 (see Section 
2.2. below)	(NW	READ,	2014).	The	Taung	area	
has	interesting	karst	 landscapes	on	the	edge	of	
the	Ghaap	Plateau.	These	karst	landscapes	are	
formed	from	the	chemical	weathering	of	dolomite,	
which	has	created	underground	drainage	systems	
with	sinkholes,	dolines	(depressions)	and	caves,	
as well as springs (referred to as dolomitc eyes) 
and tufa systems (see Section 2.2). 

The	 Vredefort	 Dome	 World	 Heritage	 Site,	
established	due	 to	a	massive	asteroid	strike,	 is	
located	to	the	south-east	of	Potchefstroom	within	
the	 Dr	 Kenneth	 Kaunda	 District	 Municipality	
(Tlokwe City Council Local Municipality). 

The	province	is	generally	covered	by	Grassland	
and	Savanna,	while	the	Savanna	biome	is	divided	

into	a	distinct	arid	Kalahari	zone	to	the	west,	and	a	
mesic	bushveld	zone	to	the	east.	Species	typical	
of	 each	 affinity	 are	 represented,	while	many	 of	
the	 classic,	 high-profile	 large	 mammals	 typical	
of	Africa	either	still	occur	or	historically	occurred	
throughout	the	region.	

ECOSYSTEM SERVICES AND ECOLOGICAL 
INFRASTRUCTURE IN THE NORTH WEST:

Biodiversity	provides	ecosystem	services,	
which	are	the	benefits	that	society	derives	
from	nature,	such	as:
•	 Water from surface and groundwater 

resources,
•	 Flood	control	and	the	prevention	of	

erosion	and	siltation	through	intact	
natural	habitats,	wetlands	and	riparian	
areas,

•	 Carbon sequestration and storage (to 
counteract	global	warming),

•	 Stone	and	sand	for	building,
•	 Food	and	fibre	production,
•	 Pollination services important in food 

production,
•	 Medicine,
•	 Grazing	lands,
•	 Fuel	wood,
•	 Provision of natural spaces for spiritual 

ceremonies,
•	 Recreation	and	tourism	and,
•	 Clean air.

Naturally	 functioning	 ecosystems	 that	 deliver	
these	 ecosystem	 services	 are	 referred	 to	
as	 ‘ecological	 infrastructure’.	 Consequently,	
protecting ecological infrastructure will contribute 
to sustainable social-economic development and 
human	well-being.

The	 BSP	 maps	 Critical	 Biodiversity	 Areas	
(CBAs),	 Ecological	 Support	 Areas	 (ESAs)	 and	
protected	 areas	 (PAs)	 that	 encompass	 the	
terrestrial and aquatic features deemed critical for 
the	 conservation	 of	 biodiversity	 and	 ecosystem	
functioning.	 These	 areas	 spatially	 define	 the	
ecological	infrastructure	that	provides	the	bulk	of	
the	ecosystem	services	rendered	by	the	natural	
environment	and	must	therefore	be	maintained	in	
a natural or near-natural state to meet biodiversity 
targets	 for	 species,	 ecosystems	 or	 ecological	
processes	(SANBI,	2014).	CBAs	can	include	one	
or	more	of	the	following:	threatened	ecosystems,	
special	 and	 important	 habitats,	 areas	 of	 high	
irreplaceability,	 ecological/biodiversity	 corridors,	
and existing or proposed protected areas and 
protected	 area	 development	 nodes	 (DACERD,	
2009).	 ESAs,	 on	 the	 other	 hand,	 are	 designed	
to	 ensure	 the	 ecological	 functioning	 and	
sustainability of CBAs (Driver et al.,	2012).	ESAs	
may for example include terrestrial wetland buffer 
areas,	 groundwater	 recharge	 areas	 (especially	
related	 to	 dolomitic	 areas),	 ecological	 corridors	
and	stepping	stones;	and	protected	area	buffers	
around more crucial CBAs. Refer to Section 
2.2 below	 for	more	detail	 on	 specific	 important	
features	in	the	province.
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2.2
Important Biodiversity Features 
in the North West

Many important biodiversity features occur 
within the North West.
These	include:
a. The	Harts	River	supports	the	Barberspan 

Bird Sanctuary and Ramsar wetland site,	
which	also	falls	within	an	Important	Bird	Area	
(Roux,	2015b).

b. The	upper	reaches	of	rivers,	such	as	the	
Marico River and tributaries,	are	a	priority	
referred to as river Freshwater Ecosystem 
Priority Areas (FEPAs).	This	is	due	to	the	
clean,	free-flowing	nature	of	the	Marico	River	
and	the	presence	of	the	Vulnerable	Marico	
barb (Barbus motebensis)	and	the	Near 
Threatened	Barbus	sp.	‘Waterberg’.	The	
Marico	River	Conservation	Association	has	
been	established	by	the	landowners	who	
are	striving	for	Biosphere	Reserve	status	
(Roux,	2015b).	The	upper	Groot	Marico	
River	and	tributaries	are	also	important	
for	species	evolutionary	processes	as	the	
different	catchments	support	three	genetically	
distinct	populations	of	the	Vulnerable	Marico	
barb (Barbus motebensis)	(Roux,	2015b).	
Diversification	of	fish	and	other	aquatic	
organisms	is	likely	to	be	a	phenomenon	
common	to	all	upper	catchments	of	rivers	
arising	in	the	Swartruggens	and	Magaliesberg	
mountains.

c. Unique karst landscapes	have	formed	in	
the	North	West	from	the	chemical	weathering	
of	dolomite,	which	has	created	underground	
drainage	systems	with	sinkholes,	dolines	
(depressions) and caves. A typical karst 
landscape,	characterised	by	its	dolines,	poljes	
and	dry	valleys,	occurs	between	Klerksdorp	
and	Mahikeng.	These	karst	landscapes	have	
also given rise to unique aquatic features 
known as dolomitic eyes (springs) and tufa 
ecosystems	(see	next	point).	Whilst	cave	
systems	have	not	been	mapped	for	the	
province,	caves,	such	as	the	Rand	Van	
Tweedepoort	(Madikwe,)	are	known	to	be	
keystone	habitats	for	bats	and	endemic	
biodiversity,.	Caves	are	also	important 
heritage	and	archaeological	sites,	and	some	
like	the	Weltevreden	Caves	(Koster	area) 
are well-known tourist attractions.

d. Dolomitic eyes (springs) are associated 
with	the	perimeter	of	all	the	dolomite	rock	
formations	in	the	province.	There	are	46	
mapped	dolomitic	springs	in	the	province.	
Springs still in a relatively natural state 
are	supported	in	the	Blue	Pools,	Molopo,	
Molemane,	Marico,	Mooi,	Ngotwane	and	
Schoonspruit	Rivers.	These	ecosystems	are	
often	associated	with	unique	biodiversity.	
The	geographic	isolation	of	dolomitic	eyes	
results	in	high	levels	of	speciation	and	thus	
results	in	high	endemism	of	both	invertebrates	
and	fish	species.	Some	eyes	are	very	large	
features,	for	example,	the	Groot	Marico	Eye	
is	17	m	deep	and	40	m	wide.	Therefore,	the	
local	and	international	importance	of	these	

unique ecosystems and landscape features 
cannot	be	underestimated.	Locally,	the	water	
derived	from	these	features	for	agriculture	and	
domestic	use	is	important.	Within	the	NW,	all	
rivers	that	originate	from	the	Malmani	karst	
system	(e.g.	Ngotwane,	Schoonspruit,	Marico,	
Molopo,	Mooi,	Harts)	have	a	dolomitic	eye	as	
their	source.	Many	major	towns	have	eyes	as	
their	sole	source	of	water	(e.g.	Morokweng,	
Zeerust,	Mahikeng).	Consequently,	these	
ecosystems must be regarded as critically 
important	ecological	infrastructure	within	the	
province.

e. Tufa waterfalls	are	a	unique	habitat	
associated	with	dolomite	areas	in	the	province.	
There	are	eight	(8)	known	Tufa	waterfalls	
in	the	province.	Tufa	is	a	type	of	limestone	
rock,	which	forms	due	to	the	precipitation	of	
carbonate minerals from low-temperature 
freshwater	springs,	rapids,	cascades	and	
waterfalls.	Tufa	deposits	support	the	growth	
of	wetland	plants,	unique	biota	and	potentially	
new	species	not	yet	discovered.	The	Marico	
catchment	supports	two	active	tufa	formations,	
namely	the	Bokkraal	se	Loop	tufa	formation,	
which	is	located	in	a	perennial	river;	and	the	
Kuilfontein	tufa	system,	which	is	positioned	on	
a	seasonal	river	(Roux,	2015a;	Roux,	2015b).	
Kuilfontein	is	a	unique	tufa	cascade,	drying	up	
completely	for	prolonged	periods,	and	which	
is	800	m	in	length	and	400	m	wide	in	places.	
Inactive	tufa	systems	also	occur	along	a	5	
km	stretch	west	of	the	Marico	River	on	the	
escarpment	of	Rand	van	Tweedepoort,	within	
the	Madikwe	Nature	Reserve.	The	Bokkraal	
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waterfall	is	another	tufa	that	is	characterised	
by	well-preserved	moss	and	biofilm,	which	
requires conservation attention (Appendix 1 in 
Desmet	and	Schaller,	2015;	Roux,	2015b).	

f. The	Malmani karst system located between 
Molemane	and	Ventersdorp	is	the	recharge	
area	for	all	the	major	eyes	in	the	province,	
and	is	thus	a	watershed	in	this	context.	This	
area	is	possibly	the	single	most	important	
ecosystem	service	area	in	the	NW	given	that	
it is responsible for regulating and maintaining 
the	fresh	water	resources	for	a	significant	
proportion	of	the	province’s	population.

g. Large peat wetlands are associated 
with	all	the	dolomitic	eyes	of	the	Malmani	
karst	system.	These	are	nationally	unique	
ecosystems	that	provide	an	immeasurable	
ecosystem service. Apart from being massive 
carbon	sinks,	these	wetland	systems	filter,	
clean	and	regulate	the	flow	of	fresh	water	
from	the	dolomitic	eyes.	These	wetlands	
have	significant	ecosystem	service	value	and	
make a disproportionately large contribution to 
human	well-being	in	the	province.

h. The	Kgaswane wetland on	the	Waterberg-
Magaliesberg	Summit	Sourveld	within	the	
Kgaswane	Mountain	Reserve	is	identified	
as	a	priority	wetland	for	rehabilitation,	which	
is	a	unique	system	to	the	Magaliesberg.	
This	is	also	a	peat	wetland	although	it	is	not	
associated	with	any	dolomitic	system.

i. Important	floodplain	wetland	systems are 
also	associated	with	the	Harts	(downstream	of	
the	Taung	Dam),	Tolwane	and	Moretele	rivers	

(Roux,	2015b).	The	Moretele	River	floodplain	
near	Khomo-Khomo	rivals	that	of	the	Nyl	
River	near	the	Waterberg,	however,	urgent	
restoration	is	required	in	this	system.

j. All river systems that are in a natural or 
near-natural ecological state (ecological 
category	A/B:	largely	natural)	are	important	
as	they	represent	a	representative	sample	of	
the	diversity	of	freshwater	ecosystem	types	
in	the	province	that	should	remain	in	a	good	
ecological	state.	For	example,	in	the	Marico	
River	catchment	these	include	the	Rietspruit,	
Bokkraal,	Ribbokfontein	se	Loop,	Kaaloog	
se	Loop	and	the	upper	reaches	of	the	Groot	
Marico	River.	The	Magaliesberg	Mountain	is	
the	source	of	the	Sterkstroom	River,	a	tributary	
of	the	Crocodile	River,	which	is	also	in	a	good	
ecological	condition	(Roux,	2015b).

k. Several	rivers	in	the	province	support	threa-
tened	species,	such	as	the	Vulnerable plant, 
Rennera stellata,	in	the	Blue	Pools	River.	
Freshwater	fish	species	include	the	Vulner-
able Marico barb (Barbus motebensis),	the	
Vulnerable	Goldie	barb	(Barbus	sp.	‘pallidus	
cf.	north’),	the	Near	Threatened	Orange-Vaal	
largemouth	yellowfish	(Labeobarbus	kimber-
leyensis)	and	the	Near	Threatened	Waterberg	
barb	(Barbus	sp.	‘Waterberg’).	The	rivers	and	
associated	catchments	that	support	threatened	
fish	species	are	Fish Sanctuary Areas,	which	
are	designated	as	Freshwater	Ecosystem	
Priority Areas if in a good ecological condition 
(A	or	B	ecological	category)	or	Fish	Support	
Areas	(lower	than	A	or	B	ecological	category)	
(Driver et al.,	2011).

l. The	Vulnerable	Nile crocodile (Crocodilus 
niloticus) is	found	throughout	the	bushveld	
region	but	is	rare	in	the	province	and	its	
numbers are declining in rivers.

m. Species diversity.	Within	the	South	African	
context,	the	North	West	is	not	characterised	
by a large diversity of endemic or rare species. 
This	does	not	mean	that	the	province	does	
not	have	important	biodiversity.	With	nearly	
2 300 indigenous plant and 120 mammal 
species	recorded	for	the	province	(NW	READ	
2014),	it	can	be	considered	as	having	a	rich	
biodiversity.

n. Areas of serpentine soils	occur	in	the	
province	principally	in	(a)	the	Vredefort	Dome,	
and	(b)	the	norite	hills	of	the	Rustenburg	
Layered	Suite	in	the	Bushveld	Basin.	
Serpentine	soils	are	derived	from	ultramafic	
rocks	and	are	characterised	by	low	calcium	
to	magnesium	ratios;	low	availability	of	
essential	nutrients	(e.g.	nitrogen,	potassium,	
and	phosphorus);	and,	high	concentrations	
of	nickel	and	chromium.	Globally,	serpentine	
areas	are	associated	with	unique	plants	
specifically	adapted	to	the	extreme	toxic	
soil	conditions	of	these	areas.	In	the	NW,	
the	biodiversity	of	these	areas	is	known	to	
be	important.	The	North	West	University	
(Potchefstroom	Campus)	is	investigating	these	
two	areas	to	determine	whether	a	relationship	
between geology and plant species distribution 
(biodiversity pattern) exists. As a precautionary 
measure,	rocky	habitats	(e.g.	koppies)	within	
these	regions	are	considered	as	important	
sites	for	biodiversity	(Siebert,	Pers.	Comment).
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o. The	Griqualand West Centre of Endemism 
falls	partially	within	the	North	West,	centred	on	
the	Ghaap	Plateau	(Taung	and	Revilio)	and	
stretching	to	Morokweng	and	Vryburg.

p. Important endemic plant species	that	
are	supported	in	the	province	and	which	
show	a	broad	association	to	geology	and/or	
geomorphology	include:	
i. Aloe peglerae, Frithia pulchra, Ledebouria 

atrobrunnea, L. confusa, Lobelia cuneifolia 
var. ananda, Gladiolus filiformis and Nuxia 
glomerulata	are	Southern	Bankenveld	
endemic	species,	and	are	restricted	
predominately	to	soils	derived	from	the	
Transvaal supergroup quartzites. Areas 
of	the	province	with	quartzite	geology	are	
considered important areas for biodiversity 
because	they	are	associated	with	the	
majority	of	endemic	species	in	the	NW.	
Rocky	habitats	in	these	areas	also	produce	
poor	soils	that	are	resistant	to	bush	
thickening,	and	thus	are	viewed	as	an	
important	climate	change	refuge	habitat.	

ii. Euphorbia knobelii is	restricted	to	the	
western	extremities	of	the	Northern	and	
Southern	Bankenveld.	

iii. Gladiolus filiformis is	endemic	to	the	
extreme	western	section	of	Southern	
Bankenveld	growing	most	prolifically	in	
chert/dolomite	areas.

iv. The	grasses	Cynodon polevansii and 
Sporobolus oxyphyllus	are	both	saline	pan	
specialists,	highlighting	the	possibility	that	
similar	species	can	still	be	discovered.	The	

Highveld	Salt	Pans	are	important	habitats	
for	these	species.	

v. Rennera stellata,	a	Vulnerable	aquatic	
plant,	is	restricted	to	calcrete	pans,	dolines	
(depressions) and seasonal rivulets in 
dolomite	and	calcrete	areas,	from	Vryburg	
southwards	into	the	Northern	Cape,	with	its	
main	distribution	occurring	on	the	Ghaap	
Plateau.

vi. Endemic plants from Griqualand West 
Centre of Endemism include Amphiglossa 
tecta, Antimima lawsonii, Brachiaria dura 
Stapf var. pilosa, Barleria media, Cineraria 
exilis, Dicoma kurumanii, Hereroa 
wilmaniae, Justicia puberula, Maytenus 
ilicina, Prepodesma orpenii and Putterlickia 
saxatilis.

vii. Blepharis angusta	is	another	important	
species	endemic	to	the	North	West,	
known	from	Leeuwfontein	in	the	west	to	
Klerkskraal	in	the	east	(Hahn,	2013).

q. Three Important Bird Areas of	South	Africa	
fall	entirely	within	the	province,	namely:	
Pilanesberg	National	Park,	Botsalano	Nature	
Reserve;	and	Barberspan	and	Leeupan.	
Another	three	fall	partially	within	the	province,	
namely:	Magaliesberg	to	the	north-east;	
Spitskop	Dam	to	the	south-west;	and	Sandveld	
and	Bloemhof	Dam	Reserve	to	the	south.	The	
presence	of	these	Important	Bird	Areas	reflects	
a	relatively	high	diversity	of	birds	inhabiting	the	
province,	many	of	which	are	associated	with	
aquatic	habitats	(wetlands,	dams	and	rivers).	
A	total	of	480	bird	species	occur	in	the	North	
West	(NW	READ,	2014).

r. The Magaliesberg Mountain Range:	This	
extensive	mountainous	area	that	stretches	
120	km	across	the	North	West	and	Gauteng	
provinces	delivers	the	most	important	
ecosystem	service	in	the	province	–	clean,	
fresh	water.	The	Kgaswane	wetland	(also	
a	peat	wetland	system),	located	in	the	
Magaliesberg,	is	of	critical	importance	as	it	
serves	as	a	sponge	for	water	feeding	the	
Rustenburg	area	(Figure 6).	The	NW	Parks	
Board	has	recommended	it	as	a	candidate	
Ramsar	site.	The	Magaliesberg,	and	
associated	aquatic	resources,	is	therefore	
invaluable	ecological	infrastructure	that	
supports	all	the	settlements,	agricultural-,	
mining-	and	industrial	development	in	the	
north-east	of	the	province.	It	is	especially	
important from a water resource perspective. 
Overgrazing,	deforestation	and	poor	
development	planning,	as	well	as	poor	
construction	and	maintenance	of	roads,	
can damage wetland and river ecological 
infrastructure.	Impacts	occur	downstream	
in	the	form	of	soil	erosion,	gully	erosion	or	
the	siltation	of	dams	required	for	economic	
development	and	human	consumption.	The	
biggest impacts on aquatic resources include 
water	abstraction	and	pollution	by	the	sectors	
that	these	rivers	support.	The	mountain	range	
is also an important area for visitors to enjoy 
solitude	and	appreciate	the	wilderness	within	a	
short	distance	from	the	large	cities	of	Gauteng.	
The	mountain	is	both	a	refuge	and	important	
habitat	to	various	large	vertebrates,	such	as	
the	Cape	vulture,	leopard	and	brown	hyena.
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2.3
Pressures on Biodiversity

The	 key	 pressures	 on	 biodiversity	 in	 the	 North	
West	 are	 associated	with	 agriculture	 (cropping,	
livestock	 and	 game	 ranching,	 and	 game	
breeding),	 mining	 and	 urban	 expansion.	 Other	
pressures,	not	associated	with	land	use	change	
impacts,	 but	 which	 result	 in	 the	 degradation	 of	
natural	 habitat	 and	 loss	 of	 biodiversity	 include,	
the	dependence	of	rural	communities	on	natural	
harvestable	 products;	 poor	 water	 catchment	
and	 river	 management;	 and,	 climate	 change.	
Environmental degradation due to alien invasive 
species	encroachment,	bush	encroachment	(bush	
thickening	 and	 associated	 chemical	 control),	
genetically	 modified	 crops;	 and,	 harvesting,	
poaching	and	trading	in	indigenous	species	also	
place	significant	pressures	on	biodiversity	in	the	
North	West	 (NW	 READ,	 2014).	Whilst	 there	 is	
a	 definite	 concentration	 of	 mining	 taking	 place	
in	 the	Platinum	Belt	 and	 the	Golden	Highway	 /	
Treasure	 Development	 Corridor	 to	 the	 east	 of	
the	 province,	 and	 generally	 close	 to	 Gauteng,	
there	 is	significant	 loss	of	natural	habitat	 taking	
place	across	the	entire	province	due	primarily	to	
agriculture and urban expansion (see Section 
2.8).	 Therefore,	 the	 NWBSP,	 which	 is	 primarily	
aimed	 at	 influencing	 land	 use	 planning	 and	
decision-making,	 is	 recommended	 as	 a	 tool	 for	
proactively taking biodiversity into account in 
order to promote sustainable development.

Agricultural and mining activities are key 
sectors	 that	 impact	 on	 freshwater	 features	 

 
 
in	 the	 North	 West.	 Urban	 development	 also	
impacts	 heavily	 on	 these	 resources.	 Impacts	
involve	changes	in	water	quality	(e.g.	acid	mine	
drainage,	 wastewater	 from	 treatment	 plants,	
fertilizer	and	pesticide	run-off),	including	changes	
in	 water	 flow	 regimes	 within	 urban	 areas	 (e.g.	
catchment	hardening	and	increased	storm	water	
flows)	 and	mining	 areas	 (e.g.	 river	 diversions).	
For	example,	water	quality	in	the	Crocodile	River	
is	 severely	 degraded	 and	 alterations	 in	 flow	
have	 occurred	 (Roux,	 2015a).	 Increased	 storm	
water run-off from urban areas and failing waste 
treatment	 works	 have	 also	 resulted	 in	 channel	
and	 flow	 modification,	 as	 well	 as	 degraded	
water	 quality.	 For	 example,	 Baberspan,	 which	
is	 a	Ramsar	 site,	 is	 threatened	by	 raw	sewage	
outfalls	 at	 Lichtenburg,	 Biesiesvlei,	 Sannieshof	
and	 Schweizer-Reneke	 urban	 areas	 (Roux,	
2015b).	Rising	population	and	increased	growth	
in	 the	mining,	agricultural	and	 industrial	sectors	
pose	increasing	threats	on	the	aquatic	resources	
in	 the	 North	 West.	 Groundwater	 extraction	
also	 creates	 potential	 imbalances	 between	 the	
rate	 of	 utilisation	 and	 sufficient	 groundwater	
replenishment	(READ,	2013).

Alien	fish	species,	such	as	the	common	carp	
(Cyprinus	carpio),	have	altered	natural	habitat	in	
the	 Crocodile	 River,	 whereas	 largemouth	 bass	
(Micropterus	salmoides)	threaten	fish	species	in	
the	 Groot	Marico	 River.	Alien	 plant	 infestations	
also	impact	on	river	systems,	for	example	along	
the	Hex	River	near	Rustenburg;	and	infestations	
of	 the	 alien	 reed,	 Arundo donax,	 around	 the	 

 
 
Buffelspoort	 Dam	 on	 the	 Sterkstroom	 River	
(Roux,	2015b).

Although	 the	 protected	 area	 network	 and	 its	
expansion	through	land	purchase	and	biodiversity	
stewardship	 agreements	 can	 play	 an	 important	
role	 in	protecting	specific	sites,	 the	combination	
of	habitat	loss,	development	pressures,	and	high	
land values is likely to preclude protected area 
expansion	from	being	the	dominant	conservation	
mechanism	 in	 the	 region.	 Hence,	 the	 use	 of	
controls related to land use (e.g. land use 
schemes,	 SDFs)	 and	 development	 approvals	
(both	strategically	using	EMFs	and	reactively	via 
the	EIA	process)	represent	the	best	prospect	for	
ensuring long-term persistence of biodiversity in 
the	province.	The	Biodiversity	Sector	Plan	should	
inform	all	of	these	tools	and	regulatory	processes.

Other	responses	to	the	pressures	in	the	North	
West	 comprise	 wetland	 rehabilitation	 through	
the	 Working	 for	 Wetlands	 Programme	 (under	
the	 auspices	 of	 the	 Expanded	 Public	 Works	
Programme)	 and	 the	 National	 River	 Ecostatus	
Monitoring	 Program	 (REMP),	 previously	 the	
National	 River	 Health	 Program	 (RHP),	 which	
monitors	 and	 assesses	 the	 ecological	 status	 of	
rivers	 by	 DWS.	 In	 order	 to	 safeguard	 aquatic	
resources,	data	collected	as	part	of	REMP,	along	
with	the	National	Freshwater	Ecosystem	Priority	
Assessment (NFEPA) (Nel et al.,	 2011),	 has	
provided	valuable	inputs	into	the	NWBSP	in	order	
to	prioritise	and	safeguard	freshwater	resources	
(NW	READ,	2014).
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2.4
Threatened Species and Species of Special Concern in the North West 

This	section	is	not	intended	to	be	a	comprehensive	review	of	species	found	in	the	North	West,	but	rather	
it	is	a	summary	of	existing	information	available	on	threatened	species	and	species	of	special	concern.

PLANTS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A	total	of	15	threatened	plant	species	have	been	
recorded	in	the	North	West	to	date	(Hahn,	2013).	
This	includes	two	(2)	Critically	Endangered	
(possibly	Extinct),	one	(1)	Data	Deficient	
Critically	Endangered,	two	(2)	Endangered,	and	
ten	(10)	Vulnerable	species.	Currently	the	Ngaka	
Modiri	Molema	District	Municipality	supports	the	
most species of special concern. On evaluation 
of	the	previous	and	proposed	conservation	
status	of	the	plants	in	the	province,	the	following	
nationally	threatened	species	were	identified	
(Hahn,	2013):
•	 Critically Endangered: Brachystelma canum 

and Brachystelma gracillimum. Presently 
these	two	species	are	known	only	from	the	
site	where	they	were	first	observed/collected	
(referred	to	as	their	type	locality)	and	are	both	
possibly	extinct	due	to	habitat	destruction.	

•	 Data	Deficient	Critically	Endangered: 
Senecio holubii is taxonomically poorly 
understood and is presently only known from 
its	type	locality,	which	is	under	severe	threat.	
Data	deficiency	is	problematic	in	assigning	it	
to a Critically Endangered status. 

•	 Endangered: Ceropegia insignis and 
Euphorbia knobelii (the	Endangered	
Euphorbia perangusta	is	assigned	here	as	
being	the	same	species	as	E. knobelii) 
(Hahn,	2013).	

•	 Vulnerable: Anacampseros dicapitata, Aloe 
peglerae	(Magaliesberg	aloe),	Brachystelma 
dimorphum, Brachystelma incanum, Barleria 
media, Ceropegia stentiae, Indigofera 
commixta, Lobelia cuneifolia var. ananda, 
Miraglossum laeve and Prunus africana (red 
stinkwood	or	African	cherry).	The	Vulnerable 
Searsia maricoana	is	assigned	here	as	being	
the	same	species	as	S. ciliata	(Hahn	2013).

Refer	to	the	North	
West plant notes 
prepared	by	Hahn	
in Appendix 1 
of Desmet and 
Schaller	(2015)	for	
a more detailed 
description of 
threatened	and	
endemic plant 
species.
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MAMMALS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

The	South	African	derived	threatened	status	
by Friedmann and Daly (2004) is presented 
below,	followed	by	the	IUCN	threatened	
status	(where	it	differs)	(Power,	2013).	A	
total	of	24	threatened	mammal	species	have	
been	recorded	in	the	North	West	to	date	by	
Friedmann	and	Daly	(2004).	This	includes	
two	(2)	Critically	Endangered	species,	four	
(4)	Endangered	species,	four	(4)	Vulnerable	
species	and	14	Near	Threatened	species.	The	
following	mammals	are	nationally	threatened	
species	(Power,	2013):
•	 Critically Endangered:	Black	rhinoceros	

(Diceros bicornis minor)	(IUCN	Vulnerable),	
short-eared	trident	bat	(Cloeotis percivali) 
(IUCN	Least	Concern).

•	 Endangered: African wild dog (Lycaon 
pictus), oribi (Ourebia ourebi)	(IUCN	Least	
Concern),	tsessebe	(Damaliscus lunatus) 
(IUCN	Least	concern)	and	white-tailed	
mouse (Mystromys albicaudatus). 

•	 Vulnerable: Cheetah	(Acinonys jubatus) 
(IUCN	Vulnerable),	ground	pangolin	
(Smutsia temminckii)	(IUCN	Least	Concern),	
roan antelope (Hippotragus equinus)	(IUCN	
Least Concern) and sable (Hippotragus 
niger)	(IUCN	Least	Concern).

•	 Near Threatened: African	marsh	rat	
(Dasymys incomptus)	(IUCN	Least	
Concern),	brown	hyaena (Hyaena brunnea) 
(IUCN	Near	Threatened),	Darling’s	

horseshoe	bat	(Rhinolophus darlingi)	(IUCN	
Least	Concern),	Dent’s	horseshoe	bat	
(Rhinolophus denti)	(IUCN	Least	Concern),	
Geoffroy’s	horseshoe	bat	(Rhinolophus 
clivosus)	(IUCN	Least	Concern),	honey	
badger (Mellivora capensis)	(IUCN	Least	
Concern),	Rusty	pipistrelle	(Pipistrellus 
rusticus)	(IUCN	Least	Concern),	Schreibers’	
long-fingered	bat	(Miniopterus schreibersii) 
(IUCN	Least	Concern),	serval	(Leptailurus 
serval)	(IUCN	Least	Concern),	Southern	
African	hedgehog	(Atelerix frontalis)	(IUCN	
Least	Concern),	spotted	hyaena	(Crocuta 
crocuta)	(IUCN	Least	Concern), spotted-
necked otter (Lutra maculicollis)	(IUCN	
Least	Concern), straw-coloured fruit bat 
(Eidolon helvum)	(IUCN	Near	Threatened)	
and	Temminck’s	hairy	bat	(Myotis tricolor) 
(IUCN	Least	Concern).	The	Southern	
African	hedgehog	is	however	considered	
to	be	worthy	of	a	Vulnerable	status	(Power,	
2013). 

The	following	six	(6)	species	were	assessed	by	
Friedmann and Daly (2004) as Least Concern 
but	have	an	IUCN	or	globally	threatened	status	
(Power,	2013):	
•	 African	savanna	elephant	(Loxodonta 

africana)	(IUCN	Vulnerable),	black-footed	
cat (Felis nigripes)	(IUCN	Vulnerable),	
hippopotamus	(Hippopotamus amphibius) 
(IUCN	Vulnerable),	leopard	(Panthera 
pardus)	(IUCN	Near	Threatened),	lion	
(Panthera leo)	(IUCN	Near	Threatened)	and	

white	rhinoceros	(Ceratotherium simum) 
(IUCN	Near	Threatened),	of	which	the	
latter	is	under	the	threat	of	poaching,	and	is	
entirely conservation-dependent. 

•	 Irrespective	of	the	species	conservation	
status,	the	following	18	mammals	are	of	
concern	in	the	province.	This	is	because	
they	have	not	been	found,	appear	to	be	at	
lower	densities	than	previously	assessed	or	
are	under	direct	persecution	threats	(Power,	
2013). Species not indicated above are 
presented	with	the	national	conservation	
status	(and	IUCN	status	where	it	differs):	

•	 Black-tailed tree rat (Thallomys nigricauda) 
(Least	concern),	white-tailed	rat,	short-eared	
trident	bat,	Southern	African	hedgehog,	
ground	pangolin,	African	striped	weasel	
(Poecilogale albinucha)	(Data	deficient	
Friedmann	and	Daly	(2004),	IUCN	Least	
concern),	black-footed	cat,	African	wild	cat	
(Felis silvestris)	(Least	Concern),	leopard,	
cheetah,	African	wild	dog,	white	rhinoceros,	
black	rhinoceros,	roan	antelope,	tsessebe,	
Southern	reedbuck	(Redunca arundinum) 
(Least	Concern),	oribi	and	grey	rhebok	
(Pelea capreolus) (Least Concern).

•	 Effort	is	required	on	the	ground	to	determine	
if	any	of	the	golden	moles	are	present	in	the	
province. 

•	 Further	inventories	are	required	for	the	
Chiroptera	i.e.	bats.

Refer	to	Power	(2013)	for	detailed	information	
on	the	mammal	species.
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BIRDS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A	total	of	40	threatened	bird	species	have	
been	recorded	in	the	North	West	to	date.	This	
includes	one	(1)	Endangered	species,	18	
Vulnerable	species	and	21	Near	Threatened	
species. African skimmer (Rynchops 
flavirostris)	have	been	recorded	in	the	past	but	
are now considered to be regionally Extinct 
(Tye,	2012).	The	following	birds	are	nationally	
threatened	species	(Tye,	2012):

•	 Endangered: Saddle-billed stork 
(Ephippiorhynchus senegalensis).	There	is	
only	one	record	of	this	species	in	the	North	
West,	sited	far	from	its	usual	distribution,	
which	probably	represents	a	rare	vagrant	
individual.

•	 Vulnerable: African	finfoot	(Podica 
senegalensis),	African	grass-owl	(Tyto 
capensis),	African	marsh-harrier	(Circus 
ranivorus),	bateleur	(Terathopius 
ecaudatus),	blue	crane	(Anthropoides 
paradiseus),	Cape	vulture	(Gyps 
coprotheres),	Kori	bustard	(Ardeotis kori),	
Denhams	bustard	(Neotis denhami),	lappet-
faced vulture (Aegypius tracheliotos),	
lesser kestrel (Falco naumanni),	martial	
eagle (Polemaetus bellicosus),	pink-backed	
pelican (Pelecanus rufescens),	tawny	eagle	
(Aquila rapax),	white-backed	night-heron	
(Gorsachius leuconotus),	white-backed	
vulture (Gyps africanus)	and	white-bellied	
korhaan	(Eupodotis cafra).

•	 Near Threatened: African openbill 
(Anastomus lamelligerus),	Ayre’s	
hawk-eagle	(Hieraaetus ayresii),	black	
harrier	(Circus maurus),	black	stork	
(Ciconia nigra),	black-winged	pratincole	
(Glareola nordmanni),	caspian	tern	
(Sterna caspia),	chestnut-banded	plover	
(Charadrius pallidus),	great	white	pelican	
(Pelecanus onocrotalus),	greater	flamingo	
(Phoenicopterus roseus),	greater	painted-
snipe (Rostratula benghalensis),	half-
collared	kingfisher	(Alcedo semitorquata),	
lanner falcon (Falco biarmicus),	lesser	
flamingo	(Phoeniconaias minor),	Marabou	
stork (Leptoptilos crumeniferus),	melodious	
lark (Mirafra cheniana),	pallid	harrier	
(Circusmacrourus),	peregrine	falcon	
(Falco peregrinus),	red-billed	oxpecker	
(Buphagus erythrorhynchus),	secretarybird	
(Sagittarius serpentarius),	short-clawed	
lark (Certhilauda chuana),	yellow-billed	
stork (Mycteria ibis)	and	yellow-throated	
sandgrouse (Pterocles gutturalis).

There	is	a	high	diversity	of	bird	species	in	the	
province.	To	represent	and	safeguard	the	most	
important	areas	for	birds,	six	Important	Bird	
Areas	of	South	Africa	are	identified:	three	fall	
entirely	within	the	province,	and	three	extend	
across provincial boundaries (see Section 
2.2).	Many	nationally	and	globally	threatened	
species	are	supported	in	these	areas	and	other	
nature	reserves	in	the	province.	Wetlands	
and	large	dams	are	especially	important,	as	
many	threatened	birds	are	wetland	specialists.	
Wetlands	surrounding	and	to	the	south-east	
of	Barberspan,	including	the	wetlands	to	the	
east	of	the	province	near	Kgomo-Kgomo,	
are	especially	important.	Pristine	grasslands,	
which	are	under	threat,	are	also	essential	
to	threatened	bird	species;	and	should	be	
safeguarded against future degradation and 
loss. 

Refer	to	Tye	(2012)	for	detailed 
information	on	the	bird	species.
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FISH  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

The	following	fish	are	nationally	threatened,	endemic	or	important	species	(Roux,	2015b):
•	 Vulnerable:	The	Groot	Marico,	Rooikloofspruit,	Vanstraatensvlei,	Waterkloofspruit	and	Upper	

Sterkstroom	support	the	Vulnerable	Marico	barb	(Barbus motebensis).	The	Vulnerable	Goldie	
barb (Barbus sp. ‘pallidus cf. north’)	inhabits	the	Mooi	River,	a	tributary	of	the	Vaal	River.

•	 Near-Threatened: An	important	refugia	area	for	the	Near	Threatened	Orange-Vaal	
largemouth	yellowfish	(Labeobarbus kimberleyensis)	is	the	Taung	Dam;	and	possibly	the	
Vaal	River	catfish	(Austroglanis sclateri)	in	the	Harts	River.	It	is	therefore	important	that	the	
river	condition	is	improved	to	allow	stable	populations	of	these	fish.	The	Near	Threatened	
Waterberg barb (Barbus sp. ‘Waterberg’)	occurs	in	the	Molopo	River	above	Mahikeng	(Roux,	
2015b),	and	the	headwaters	of	the	Groot	Marico,	Klein	Marico	and	Koster	rivers	(NFEPA	
metadata,	Nel	et al.,	2011).	

•	 Endemic and important:	The	Marico	River	supports	the	endemic	Canary	kurper 
(Chetia flaventris) and is a migration route for eels (Anguilla mossambica).

REPTILES  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

The	following	reptiles	are	nationally	threatened	or	endemic	species	(Power	and	Verbugt,	2014):
•	 Vulnerable: The	Nile	crocodile	(Crocodilus niloticus) is	found	throughout	the	bushveld	region	

but	is	rare	in	the	province.
•	 Near Threatened: The	coppery	grass	lizard	(Chamaesaura aenea)	occurs	marginally	in	the	

province,	inhabiting	montane	grasslands	on	the	eastern	Highveld	of	the	country.	It	is	thought	
to	be	found	in	the	eastern	grasslands	of	the	Dr	Kenneth	Kaunda	District.	The	striped	harlequin	
snake (Homoreselaps dorsalis)	also	inhabits	grassland	on	the	South	African	Highveld	and	
does	not	favour	frequent	fires.

•	 Although	the	southern	African	python	(Python natalensis)	is	classified	as	Least	Concern,	
it	is	evaluated	as	a	species	of	special	concern	because	it	is	used	in	the	muti	and	pet	trade	
industries;	and	is	considered	a	problem	species	that	necessitates	removal.	The	species	
appears	to	be	expanding	its	distribution	range,	which	can	only	be	to	its	benefit.	

Refer	to	Power	and	Verbugt	(2014)	for	more	detailed	information	on	the	reptile	species.

FROGS (AMPHIBIAN)

The	following	frog	is	a	nationally	threatened	
species	(Power	and	Verbugt,	2014):
•	 Near Threatened:	The	giant	bullfrog	

(Pyxicephalus adspersus) relies on 
temporary	wetlands	and	dams	in	the	
province.	This	species	was	recorded	in	
the	northern	bushveld	regions,	as	well	
as	the	western	Kalahari,	as	far	west	as	
Bray.	It	is	not	as	threatened	as	the	much	
talked about Gauteng populations.

Refer	to	Power	and	Verbugt	(2014) 
for more detailed information on 
the	amphibians.
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SPIDERS AND SCORPIONS (ARACHNIDS)  . . . . . . . . . . . . . . . . . . . . . . . . . . .

Spiders and scorpions are not only an important food source for 
many	mammals	and	birds,	they	also	consume	insects,	many	of	which	
represent	agricultural	pests.	They	are	therefore	a	key	component	of	
the	ecosystems	of	the	province	that	maintain	ecological	processes,	
while	serving	an	ecosystem	service	that	supports	the	province’s	
economy	as	well.	Many	also	have	medicinal	value	due	to	them	
possessing	venom,	with	the	button	spiders	(Latrodectus geometricus 
and L. renivulvatus),	sac	spiders	(Cheiracanthium species) and violin 
spiders (Loxosceles species)	representing	those	of	potential	value.	
Spider	endemism	in	the	province	was	recorded	as	higher	for	the	
Savanna	biome	(366)	compared	with	the	Grassland	biome	(58),	with	
a	further	322	near-endemics	recorded	(Foord	et al.,	2011b	cited	in	
Power,	2014).	Although	none	of	the	province’s	spider	and	scorpions	
are	threatened,	17	spiders	were	assessed	as	species	of	special	
concern	based	on	rarity	and	endemism	(Power,	2014).	These	include:
•	 Family Corinnidae: Corrinid sac spiders – Austrachelas merwei. 
•	 Family	Cyatholipidae:	Cyatholipus isolatus.
•	 Family	Gnaphosidae:	Ground	spiders	–	Setaphis sexmaculata.
•	 Family	Idiopidae:	Armoured	trapdoor	spiders	–	Galeosoma 

coronatum, Galeosoma crinitum, Galeosoma scutatum and Idiops 
pullus. 

•	 Family Salticidae: Jumping spiders – Aelurillus cristatopalpus, 
Afromarengo bimaculata, Evarcha flagellaris, Langona manicata, 
Pseudicius gracilis and Rhene konradi.

•	 Family Segestriidae: Tube-dwelling spiders – Ariadna similis. 
•	 Family Sparassidae: Huntsman spiders – Eusparassus borakalalo.
•	 Family	Tetragnathidae:	Long-jawed	orb	weavers	–	Diphya simony. 
•	 Family Zodariidae: Zodariid ground spiders – Diores femoralis.

Refer	to	Power	(2014)	for	detailed	information	on	spiders	and	
scorpions	occurring	in	the	province.

2.5
Vegetation Types

The	vegetation	map	for	the	North	West	used	for	the	NWBSP	is	an	updated	
map	 based	 on	 the	 existing	 Bredenkamp	 and	 Brown	 provincial	 map	 and	
national	vegetation	map	(Mucina	and	Rutherford,	2006).	In	order	to	maintain	
compatibility	with	other	BSPs,	only	national	vegetation	types	are	considered	
here,	therefore	the	Bredenkamp	and	Brown	provincial	vegetation	classification	
used	in	the	2009	conservation	assessment	has	not	been	used	here.	Updating	
the	 existing	 vegetation	map	 involved	 re-mapping	 boundaries,	 and	 no	 new	
vegetation	 types	 are	 described	 although	 two	 vegetation	 sub-types	 are	
mapped.	Forty-three	(43)	vegetation	units	are	mapped	in	the	updated	map,	
including	41	South	African	vegetation	types	and	two	(2)	vegetation	sub-types	
(Highveld	Alluvial	Vegetation	Peat	Wetland,	Highveld	Alluvial	Vegetation	Vaal	
River).	 Eight	 (8)	 of	 these	 vegetation	 units	 are	 considered	 endemic	 to	 the	
province (Figure 4; Table 2).

The	 North	 West	 supports	 predominantly	 savanna	 and	 grassland	
vegetation (see Table 2).	Small	patches	of	forest	exist	in	the	Magaliesberg	
and	Swartruggens,	as	well	as	azonal	vegetation	types,	which	are	generally	
associated	 with	 aquatic	 features	 such	 as	 pans,	 wetlands	 and	 rivers.	 The	
vegetation	 of	 the	province	 can	be	divided	 into	 seven	broad	biogeographic	
regions	based	on	the	climate,	predominate	soils	and	landforms,	and	dominant	
vegetation forms (Figure 1,	Desmet	and	Schaller,	2015):

1. The	flat,	sand	cover	Kalahari	plain	in	the	west	supports	mostly	open	
savanna type vegetation.

2. The	dolomitic	Ghaap	Plateau	in	the	south-west	and	including	the	
dolomitic outlier at Morokweng.

3. The	Bankenveld	includes	the	Magaliesberg,	Swartruggens	and	
Dwarsberg	on	the	border	with	Limpopo,	and	has	broad-leaf	woody	
bushveld	vegetation	on	the	hills	and	broad-leaf	(sandy	soils)	or	Vachellia	
(Acacia)	savannas	(heavy	soils)	in	the	valleys.	The	hills	in	the	east	of	the	
province	lying	between	the	Swartruggens	and	the	Vredefort	Dome	are	
included	in	the	Bankenveld.



4. Western	Grasslands	cover	the	central	and	eastern	
plains	of	the	province.	Trees	are	mostly	absent	in	
this	landscape	except	on	ridges/koppies	or	azonal	
habitats.	Grasslands	fall	into	two	distinct	groups	–	
those	on	dolomites,	which	are	mostly	intact,	and	
those	on	sandy/loam	soils,	which	are	nearly	extinct	
due	to	habitat	loss.

5. The	Bushveld	Basin	located	on	the	plains,	north	
of	the	Magaliesberg	and	Swartruggens	hills,	
is	covered	mainly	by	dense	to	open	Vachellia	
(Acacia)	bushveld	on	heavy	clay	soils,	with	
occasional ridges supporting broad-leafed 
woodlands on sandy soils.

6. The	Lower-Vaal	Valley	has	mostly	arid	thornveld	
type vegetation.

7. The	characteristic	Vredefort	Dome	landscape	has	
similar	structural	vegetation	to	the	Bankenveld	(i.e.	
Gold	Reef	Mountain	Bushveld)	with	woodland	on	
the	hills	and	grassland	in	valley	or	plain	situations.

Biodiversity	targets	are	an	area-based	indicator	of	the	
amount	of	each	vegetation	type	required	to	adequately	
represent	all	aspects	of	biodiversity	pattern	that	occur	
within	 a	 vegetation	 type.	 Biodiversity	 targets	 provide	
a quantitative and ultimately a spatial interpretation 
of	 the	 BSPs	 biodiversity	 conservation	 objectives.	
These	 targets	 are	 set	 nationally	 for	 each	 ecosystem	
(vegetation	 type)	 and	 are	 used	 as	 the	 basis	 for	
developing	 Threatened	 Ecosystem	 Status;	 the	 Map	
of	Critical	Biodiversity	Areas;	and,	the	Protected	Area	
Expansion Strategy (Driver et al.,	2012;	SANBI,	2014).	

Table 2.
Extent	of	South	African	vegetation	types 
in	the	NW	(Desmet	and	Schaller,	2015).
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SOUTH AFRICAN VEGETATION 
TYPE NAME BIOME

ORIGINAL 
EXTENT IN 
PROVINCE (HA)

Endemic(1) Biodiversity 
Target (%)

Andesite Mountain Bushveld Savanna 204686 24

Carletonville Dolomite Grassland Grassland 553764 24

Central Sandy Bushveld Savanna 245380 19

Dwaalboom Thornveld Savanna 287385 19

Dwarsberg-Swartruggens Mountain Bushveld Savanna 357746 1 24

Eastern Temperate Freshwater Wetlands* Azonal* 1833 24

Freshwater Lakes* Azonal* 1402 100

Gauteng Shale Mountain Bushveld Savanna 59912 24

Ghaap Plateau Vaalbosveld Savanna 502142 16

Gold Reef Mountain Bushveld Savanna 254331 24

Highveld Alluvial Vegetation Azonal 319086 31

Highveld Salt Pans* Azonal* 7652 24

Kimberley Thornveld Savanna 734099 16

Klerksdorp Thornveld Grassland 299697 1 24

Kuruman Mountain Bushveld Savanna 118345 16

Kuruman Vaalbosveld Savanna 45680 16

Madikwe Dolomite Bushveld Savanna 79896 19

Mafikeng Bushveld Savanna 1282574 16

Marikana Thornveld Savanna 165663 19

Molopo Bushveld Savanna 1017193 16

Moot Plains Bushveld Savanna 129474 19

Norite Koppies Bushveld Savanna 42223 1 24
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SOUTH AFRICAN VEGETATION 
TYPE NAME BIOME

ORIGINAL 
EXTENT IN 
PROVINCE (HA)

Endemic(1) Biodiversity 
Target (%)

Northern Afrotemperate Forest Forests 2074 31

Pilanesberg Mountain Bushveld Savanna 46334 1 24
Rand Highveld Grassland Grassland 299646 24
Schmidtsdrif Thornveld Savanna 392888 16
Schweizer-Reneke Bushveld Savanna 135537 1 16
Southern Kalahari Mekgacha Azonal 88625 24
Southern Kalahari Salt Pans* Azonal* 1226 24
Springbokvlakte Thornveld Savanna 92892 19
Stella Bushveld Savanna 528933 16
Subtropical Freshwater Wetlands Azonal 25264 24
Subtropical Salt Pans* Azonal* 194 24
Vaal Reefs Dolomite Sinkhole Woodland Grassland 52291 1 24
Vaal-Vet Sandy Grassland Grassland 143899 24
Vredefort Dome Granite Grassland Grassland 3459 24
Waterberg Mountain Bushveld Savanna 29897 24
Waterberg-Magaliesberg Summit Sourveld Grassland 2059 24
Western Highveld Sandy Grassland Grassland 1273404 1 24
Western Sandy Bushveld Savanna 536009 19
Zeerust Thornveld Savanna 122713 1 19
Grand Total 10,487,507

1	 Endemic	ecosystem	criteria:	More	than	80%	of	national	extent	occurs	in	the	province.
* These	azonal	vegetation	types	have	small	extents	and	are	therefore	not	represented	in	Figure 4
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Figure 4.
South	African	
vegetation types 
in	the	North	
West re-mapped 
by Desmet and 
Schaller	(2015).	
Eastern Temperate 
Freshwater	
Wetlands;	
Freshwater	Lakes;	
Highveld	Salt	
Pans;	Southern	
Kalahari	Salt	Pans;	
and,	Subtropical	
Salt Pans are not 
illustrated on 
this	map.
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Figure 5.
Endemic 
vegetation types 
of	the	North	West	
(Desmet and 
Schaller,	2015).	
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2.6
Important Freshwater (Aquatic) 
Features 

Some	 of	 the	 key	 perennial	 and	 non-perennial	
rivers	 that	 originate	 or	 flow	 through	 the	 North	
West	 include	the	Crocodile,	Vaal,	Marico,	Groot	
Marico,	 Ngotwane	 and	Molopo	 rivers	 and	 their	
associated tributaries (see Figure 1).	The	Vaal	
River	lies	along	and	forms	the	southern	boundary	
of	 the	 province.	 The	 large	 perennial	 rivers,	 the	
non-perennial	 rivers	 and	 the	 numerous	 smaller	
ephemeral	 and	seasonal	 tributary	 streams;	and	
wetland	 systems	 characterise	 the	 province,	
which	boasts	a	high	diversity	of	river	and	wetland	
ecosystem types. 

The	Crocodile	River	originates	on	the	Highveld	
in	the	Gauteng	Province	and	flows	in	a	northerly	
direction	 through	 Hartbeespoort	 Dam	 and	 then	
north-westwards,	supplying	water	 to	agricultural	
and	 mining	 activities	 in	 the	 province	 of	 the	
Bushveld	Basin.	The	Marico	River	 originates	 in	
the	dolomitic	aquifer	plateau	region	of	the	province	
and	forms	the	south-western	head	waters	of	the	
Limpopo	River	(to	the	north-east	of	the	province).	
It	 forms	 the	 boundary	 between	 Botswana	 and	
South	Africa,	flowing	in	a	northerly	direction,	and	
then	north-eastwards	to	join	the	Crocodile	River.	
The	Marico	River	catchment	 includes	 the	Groot	
Marico,	Klein	Marico	and	Ngotwane	 rivers.	The	
start	of	the	Limpopo	River	is	considered	to	be	the	
confluence	 between	 the	 Crocodile	 and	 Marico	
rivers,	where	 it	 falls	outside	 the	province	 to	 the	
north-east.	The	upper	Marico	River	 is	perennial	

and	 is	 therefore	 an	 important	 habitat	 refugia	
for	 unique	 biota	 inhabiting	 this	 system.	 Deeply	
incised	gorges	characterise	the	upper	tributaries,	
which	 are	 relatively	 pristine.	 Dolomitic	 eyes	
(springs)	 feed	 the	Ngotwane	River	 and	Molopo	
River	 which	 both	 supply	 water	 to	 the	 nearby	
towns	 of	 Dinokana	 and	 Mahikeng	 respectively.	
Extensive peat wetlands and underground water 
connections	 are	 associated	 with	 the	 Molopo	
dolomitic	eye	(Roux,	2015a;	Roux,	2015b).	Refer 
to Section 2.2	regarding	these	unique	dolomitic	
eyes.

The	 National	 Freshwater	 Ecosystem	 Priority	
Areas (NFEPA) project (Nel et al.,	2011)	identified	
35	river	ecosystem	types	in	the	province.	The	river	
ecosystem	 types	 fall	 within	 the	 Limpopo	 Plain,	
Highveld,	 Southern	 Kalahari,	 Ghaap	 Plateau,	
Western	 Bankenveld	 and	 Bushveld	 Basin	
ecoregions,	 and	 range	 from	 perennial	 rivers	 to	
ephemeral	streams,	 lowland	and	upland.	Of	the	
35	 river	 ecosystem	 types,	 28	 are	 threatened	
(Table 7).

Priority	 river	 reaches	 and	 their	 associated	
catchments,	 referred	 to	 as	 river	 Freshwater	
Ecosystem	Priority	Areas	(FEPAs),	Fish	Support	
Areas,	Upstream	Management	Areas	and	Phase	
2	FEPAs	were	 identified.	For	example,	 reaches	
of	the	Molopo	and	Upper	Great	Marico	are	river	
FEPAs,	which	are	in	a	good	ecological	state	and	
should	remain	as	such.	The	Upper	Groot	Marico	
is	 also	 the	 only	 free-flowing	 river	 in	 the	 North	
West.	Reaches	of	the	Crocodile,	Mooi	and	Harts	
rivers	are	Fish	Support	Areas,	which	are	important	
for	 the	 continued	 migration	 of	 threatened	 fish.	
Reaches	 of	 the	 Madibeng,	 Koedoespruit	 and	

Tolwane	rivers	are	Upstream	Management	Areas,	
whereas	 reaches	 of	 the	Sterkstroom	and	Harts	
rivers	are	Phase	2	FEPAs.	All	these	priority	rivers	
and	 catchments	 fall,	 for	 the	 most	 part,	 within	
the	 Critical	 Biodiversity	 Areas	 and	 Ecological	
Support Areas network. Refer to Section 2.2 for 
important	fish	species.

The	Blue	Pools	River,	which	lies	to	the	south-
west	in	the	Taung	area,	and	feeds	into	the	Harts	
River,	 has	 dolomitic	 headwaters	 that	 should	 be	
investigated for isolated unique species and 
active tufa formations as it forms part of an 
ancient	tufa	system.	The	river	also	flows	through	
the	 Taung	 Skull	 World	 Heritage	 Site.	 Rennera 
stellata,	a	Vulnerable	plant,	grows	abundantly	in	
the	river,	occurring	as	far	north	as	Morokweng	and	
as	 far	east	as	 the	Armoedsvlakte	near	Vryburg,	
where	 it	 grows	 most	 prolifically	 on	 the	 Ghaap	
Plateau.	The	Ghaap	Plateau	is	at	the	centre	of	its	
distribution	(Hahn,	2013;	Roux,	2015b).	Several	
rivers	 originate	 from	 dolomitic	 eyes	 (springs),	
for	 example,	 the	 Molopo,	 Molemane,	 Marico,	
Ngotwane	and	Schoonspruit	rivers.	See Section 
2.2	 for	 these	 priority	 dolomitic	 eyes	 and	 tufa	
systems. 

The	 National	 Freshwater	 Ecosystem	 Priority	
Areas (NFEPA) project (Nel et al.,	2011)	identified	
98	wetland	ecosystem	types	in	the	province	(Table 
7).	The	wetland	ecosystem	types	fall	within	four	
ecoregions,	 the	Eastern	Kalahari	Bushveld,	 the	
Dry	 Highveld	 Grassland,	 the	 Central	 Bushveld	
and	 the	Mesic	 Highveld	 Grassland	 ecoregions.	
The	 Eastern	 Kalahari	 Bushveld	 dominates	 the	
western	 portion,	 whereas	 the	 Dry	 Highveld	
Grassland	 ecoregion	 dominates	 the	 eastern	
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portion	of	the	province.	The	wetland	types	range	
from	valleyhead	seeps,	seeps,	flats,	depressions,	
channelled	 and	 un-channelled	 valley	 bottom	
wetlands	to	floodplain	wetlands.	Priority	wetlands,	
referred	 to	 as	 Freshwater	 Ecosystem	 Priority	
Area	(FEPA)	wetlands;	and	wetland	clusters	were	
identified,	which	represent	 the	range	of	wetland	
ecosystem	 types	 that	 need	 to	 be	 safeguarded.	
FEPA wetlands are considered important due 
to	 the	presence	of	 rare	plants,	 threatened	frogs	
and/or	 wetland-dependent	 birds.	 A	 wetland	
cluster	is	a	group	of	wetlands	within	1	km	of	each	
other	 and	 which	 are	 surrounded	 by	 relatively	
natural	vegetation.	The	wetland	clusters	maintain	
important	 ecological	 processes,	 such	 as	 the	
movement of insects and frogs between wetlands 
(Driver et al.,	2011).	Numerous	wetland	clusters	
fall	within	the	North	West.	

The	 North	 West	 is	 a	 semi-arid	 area	 and	
therefore	 relies	 heavily	 on	 underground	 water	
reserves,	or	karst	aquifers.	The	Malmani	dolomitic	
aquifer (Carltonville Dolomitic Grassland) 
provides	 abundant	 fresh	 water	 that	 feeds	 all	
the	 major	 rivers	 systems	 in	 the	 province;	 and	
consequently,	 supplies	water	 to	all	major	 towns	
in	 the	 province	 (Hahn,	 2013),	 as	 well	 as	 other	
countries,	 i.e.	 Botswana	 through	 the	 ‘Tswasa	
Agreement’	(DWAF,	1998).	This	karst	landscape	
should	be	regarded	as	a	Strategic	Water	Source	
Area	 and	 be	 managed	 accordingly	 as	 it	 is	 the	
recharge	area	for	the	network	of	eyes	that	provide	
water	 for	 a	 large	 proportion	 of	 the	 province’s	
population. 

2.7
Important Ecological Processes 
(including climate change mitigation and adaptation)

The	 North	West	 contains	 a	 diversity	 of	 natural	
features important for supporting a range of 
ecological processes. Ecological processes are 
critical	for	maintaining	the	long-term	persistence	
of	 biodiversity	 and	 the	 delivery	 of	 ecosystem	
services	 for	 human	 well-being.	 These	 services	
are	 especially	 important	 in	 the	 context	 of	
climate	 change	 and	 developing	 climate	 change	
adaptation	 strategies	 at	 the	 provincial,	 district	
and	 local	 levels.	 Retaining	 and	 protecting	 a	
provincial-wide network of intact and ecologically 
viable	natural	and	near-natural	habitats	 through	
land-use planning and regulation instruments is 
the	cornerstone	of	any	climate	change	adaptation	
strategy. Developing and implementing strategies 
that	 (1)	sustains	biodiversity	and	 (2)	maximises	
the	retention	of	valuable	ecological	infrastructure,	
should	be	viewed	as	an	important	climate	change	
adaptation strategy implemented by all levels 
of	 government.	A	major	 step	 towards	achieving	
this	 goal	 is	 the	 adoption	 of	 the	 North	 West	
Biodiversity	 Sector	 Plan,	 and	 ensuring	 that	 it’s	
broad biodiversity spatial framework and climate 
change	adaptation	 concepts	 are	 integrated	 into	
all spatial planning processes (Figure 3 and 
Figure 7).

 
 

Scientists are able to identify and map spatial 
areas	 that	 support	 ecological	 processes	 areas,	
which	 are	 often	 associated	 with	 landscape	
features,	 and	 which	 extend	 beyond	 provincial	
boundaries.	 Amongst	 the	 largest	 ecological	
process areas are landscape corridors comprising 
large	 tracts	 of	 natural	 habitat,	 such	 as	 major	
river	systems,	 ridges	or	mountain	 ranges.	They	
serve	 as	 landscape-scale	 “highways”,	 allowing	
plants,	 birds	 and	 animals	 to	 migrate	 along	
them	 in	 response	 to	 any	 changes	 in	 climate.	
The	 objective	 of	 sustainability	 is	 to	 ensure	 the	
persistence of critical ecological processes along 
a	 range	 of	 gradients	 and	 for	 these	 to	 interlink,	
where	possible.	For	example,	a	river	or	ridgeline	
corridor	 following	 the	 elevation	 gradient	 from	
mountains	 to	 low	 lying	 areas,	 linking	 areas	 of	
different	soil,	vegetation	and	habitat	types.	Such	
a	network	of	corridors	provides	the	best	design	in	
enabling	species	migrations	and	other	ecological	
processes.	Landscape	corridors	also	protect	the	
source of rivers to ensure adequate water yield 
from	 mountain	 catchments,	 while	 safeguarding	
threatened	species	and	threatened	ecosystems.	
They	deliver	invaluable	ecosystem	services	that	
are	too	costly	or	impossible	to	produce	artificially.	
Smaller	 ecological	 process	 areas	 include,	 for	
example,	 the	 natural	 vegetation	 (buffer)	 around	
an isolated wetland or along small streams.
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Figure 6.
Priority wetland 
and river 
ecosystem types 
in	the	North	West	
(Desmet and 
Schaller,	2015).
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Figure 7.
The	biodiversity	
spatial 
framework for 
North	West	
illustrating Core 
Biodiversity 
Areas,	the	
provincial 
biodiversity 
corridor network 
and	other	
climate	change	
adaptation 
features,	which	
combined 
represent priority 
ecological 
process areas.
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Key ecological process issues to consider 
in climate change mitigation and adaptation 
include:
Core Biodiversity Areas include large open 
landscapes	with	 “wilderness”	 characteristics	 that	
are	essential	for	the	persistence	of	many	species	
that	 have	 large	 area	 requirements	 or	 who	 are	
sensitive	 to	 human	 presence	 (e.g.	 Wild	 dog	 or	
cheetah).	 These	 landscapes	 are	 also	 inherently	
more	 resilient	 to	 the	 impacts	 of	 climate	 change	
simply	 because	 they	 support	 larger	 populations	
of	all	species	and	have	 lower	human	pressures.	
As	 a	 result,	 these	 areas	 are	 able	 to	 absorb	
environmental	 shocks	 better.	 These	 wilderness-
type	landscapes	have	important	human	well-being	
value	 (aesthetic,	 sense	 of	 place,	 naturalness)	
and are an important green economy resource 
due	to	their	wildlife	and	tourism	potential	or	their	
ecological	infrastructure	value	(e.g.	water	recharge	
areas).	 The	 Core	 Biodiversity	 Areas	 mapped	
for	 the	 province	 represent	 the	 generalised	 core	
biodiversity,	 environmental	 or	 green	 economy	
nodes	 that	 should	be	 captured	 in	SDFs	 (Figure 
7).	 The	 Map	 of	 Critical	 Biodiversity	 Areas	 and	
Ecological	 Support	 Areas	 represents	 these	
core	areas	at	a	 finer	 spatial	 scale	based	on	 the	
underlying biodiversity and ecological attributes of 
different areas.
Water-related processes: Good management 
of	 the	 region’s	 water	 resources,	 especially	 the	
ecological	infrastructure	that	delivers	this	invaluable	
resource,	will	provide	 the	best	mitigation	against	
future	climate	change	challenges.	Climate	change	
impacts	 are	 likely	 to	 increase	 the	 importance	
of	 maintaining	 intact,	 or	 at	 least	 functioning,	

hydrological	 (freshwater)	 systems.	 Water	
recharge	for	all	the	major	dolomitic	eyes	(springs)	
in	 the	North	West	 is	maintained	by	 the	dolomitic	
Malmani karst system located approximately 
between	 Molemane	 and	 Ventersdorp	 (Section 
2.2).	In	addition	to	the	river	and	wetland	features	
discussed	in	Section	2.5,	other	important	areas	for	
water-related processes include:
•	 The Magaliesberg Mountain Range: it is 

an	important	water	source	area	that	supports	
human	settlement	north	of	the	range,	such	
as	Rustenburg,	as	well	as	agriculture,	e.g.	
Buffelspoort Dam.

•	 Dolomitic aquifers:	they	act	as	sponges	
absorbing rainfall and providing valuable sub-
terranean	(underground)	water	reservoirs.	It	
is	essential	that	land	use	activities	in	these	
landscapes do not interrupt (reduce) or 
degrade	(water	quality)	recharge	of	these	
aquifers.

•	 Wetland systems: they	play	a	keystone	
regulatory	role	in	the	hydrology	of	the	province	
by	(1)	absorbing	and	storing	freshwater;	(2)	
maintaining	and	moderating	the	flow	of	rivers;	
(3)	improving	water	quality;	(4)	maintaining	
the	ecological	and	structural	integrity	of	river	
systems;	and,	(5)	buffering	surrounding	
landscapes (and associated land uses) from 
flooding.	This	has	a	fundamental	bearing	on	
the	socio-economic	environment,	as	these	
systems	help	prevent	downstream	flooding	
and	erosion,	which	may	negatively	impact	on	
urban	settlements	and	agricultural	production,	
while	contributing	to	water	yields	for	human	
consumption and economic activities.

Climate change mitigation:	 Intact	 and	 well-
functioning natural ecosystems are more resilient 
to	the	impacts	of	climate	change	relative	to	highly	
modified	(e.g.	degraded	areas)	or	anthropogenic	
landscapes	 (e.g.	 croplands,	 mines	 and	
settlements).	Catchments	with	more	natural	cover	
(i.e.	 good	 vegetation	 cover)	 lessen	 flood	 surges	
and	improve	infiltration	into	the	soil,	thus	absorbing	
and	 retaining	 rainfall.	 Ecosystems	 that	 are	
connected allow biodiversity to move in response 
to	changes	in	climatic	patterns,	thereby	promoting	
ecosystem resilience. All natural ecosystems 
store a greater amount of carbon and sequester 
(remove)	greater	amounts	of	atmospheric	carbon	
compared	with	highly	modified	or	anthropogenic	
landscapes. Promoting and maintaining intact and 
healthy	ecosystems	 is	a	key	strategy	 to	mitigate	
the	impacts	of	climate	change.

Climate change adaptation: Ecological process 
issues	 important	 for	 climate	 change	 adaptation	
include (Figure 7):

•	 Corridors and connectivity: Maintaining 
connectivity is critical for long-term persistence 
of	biodiversity	in	the	face	of	ongoing	climate	
change.	Connected	natural	landscapes	
allow biodiversity to respond and adapt to 
the	impacts	of	climate	change.	Maintaining	
landscape	connectivity	is	a	major	action	that	
municipalities	can	implement	through	land	use	
planning	to	mitigate	climate	change	impacts	
within	the	province	and	South	Africa	as	a	
whole.	Mountains,	ridges	and	rivers,	including	
wetland	systems,	represent	important	natural	
corridors	in	the	North	West.	
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•	 Climate change refugia: Climate	change	refugia	
are	local	areas	with	significantly	different	or	
moderated	local	or	microclimates;	a	diversity	
of	microclimates	that	provide	species	with	local	
refuges	in	the	face	of	regional	climate	changes;	
or,	biophysical	features	that	resist	invasion	by	
species	from	neighbouring	biomes.	In	the	North	
West	these	include	high	altitude	grasslands	
above	1400	m;	kloofs	and	south	facing	mountain	
slopes;	areas	with	high	topographic	diversity;	
wilderness	areas;	and,	quartzite-rich	mountains,	
ridges	and	koppies.	These	are	areas	with	
existing	high	species	diversity;	strong	biophysical	
gradients	(e.g.	altitude,	rainfall	or	temperature)	
and	attributes	(e.g.	shaded	south-facing	slopes,	
nutrient	poor	soils);	or,	are	large	enough	to	
maintain natural free-ranging populations of 
species.

•	 Areas for minimising climate change impacts 
on society:	Climate	change	is	likely	to	result	
in	significant	increases	in	climate	variability.	In	
the	urban	context,	perhaps	the	most	important	
consequence	is	an	increase	in	the	likelihood	
of	extreme	flood	events.	Protection	of	intact	
natural	habitat,	especially	wetlands,	floodplains	
and	intact	riparian	habitat,	is	extremely	
important	for	reducing	the	magnitude	of	flood	

events	as	these	areas	play	an	important	role	
in	regulating	hydrological	processes,	such	as	
storm	water	run-off.	In	addition,	these	areas	
(especially	floodplains)	are	extremely	high	risk	
for	communities	living	in	these	areas.	Ensuring	
that	infrastructure	and	agricultural	development	
is	avoided	in	high	risk	areas	(where	possible)	will	
reduce	the	long	term	impact	of	climate	change,	
particularly on poor communities.

Climate change induced bush thickening: 
Another	 consequence	 of	 global	 warming	 is	 the	
spread	 of	 woody	 plants	 into	 the	 Grassland	 biome	
as a result of CO2	 fertilisation.	 This	 has	 taken	
place	 in	 all	 the	 province’s	 grassland	 ecosystems,	
and	 has	 resulted	 in	 mammal	 species	 associated	
with	 woodland	 expanding	 their	 range,	 e.g.	 kudu	
(Tragelaphus strepsiceros).	The	implications	are	that	
there	may	be	more	 land	available	 for	 game	 farms.	
The	down	side	of	 this	expansion	 in	woody	cover	 is	
that	 some	plant	 species	or	 habitats	may	be	at	 risk	
of	 extinction,	 also	management	 of	 bush	 thickening	
through	the	application	of	the	herbicide	Tebuthiuron	
(sold as Molopo or Limpopo) poses a very severe 
and	persistent	human	and	environmental	health	risk	
(Appendix	1	in	Desmet	and	Schaller,	2015).
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2.8
Patterns of Land Use 

Land	 use	 activities	 impact	 on	 the	 extent	 and	
ecological	 status	 of	 natural	 habitats.	 Land	 use	
is	measured	at	 the	 landscape	 level	by	mapping	
land	 cover.	 Land	 cover	 describes	 the	 present	
physical	make-up	of	a	site	based	on	interpretation	
of satellite imagery. Land cover can range from 
various	natural	states	(e.g.	grassland,	shrubland,	
woodland,	 etc.)	 through	 to	 altered	 states	 (e.g.	
crop	 fields,	 urban	 settlements,	 mining	 and	
industrial structures). Several detailed land cover 
maps	have	been	developed	 for	 the	North	West	
at	 different	 time	 periods,	 namely	 1990,	 1994,	
2006	 and	 2014.	 This	 means	 that	 the	 current	
extent	 or	 status	 of	 ecosystems	 in	 the	 province	
can	be	assessed,	as	well	as	the	rate	of	change	
over	 the	 past	 20	 years.	 The	 rate	 of	 change	 or	
loss	 of	 ecosystems	 tells	 us	 where	 biodiversity	
is	 being	 lost	 most	 rapidly,	 and	 can	 be	 used	 to	
focus	activities	and	policies	to	avoid,	mitigate	and	
reduce	this	loss.

Land	use	patterns	indicate	that	approximately	
35%	of	 the	province’s	natural	ecosystems	have	
been	 converted	 to	 other	 land	 uses	 (Table 3). 
Cultivation	is	the	most	extensive	land	use	activity	
that	 impacts	 on	 natural	 ecosystems.	 Between	
1990	and	2014,	893	426	ha	 (8.5%)	of	 the	 total	
province was converted to non-natural land uses 
(Table 4).	The	rate	at	which	the	province	is	losing	
its	 natural	 habitat	 equates	 to	 0.51%	 per	 year.	
These	results	are	lower	than	previous	totals	that	
were	reported	in	the	Environment	Outlook	2013	
(NW	READ	2014)	and	in	the	BCA	2008	(DACERD,	
2009)	due	to	the	fact	that	the	degraded	class,	i.e.	
“Near-natural”	 habitat,	 has	 now	 been	 grouped	
with	 the	 “Natural”	class,	whereas	before,	 it	was	
grouped	with	human-modified	land	use	classes.	
At	this	rate	of	conversion	there	will	be	no	natural	
vegetation	 left	 in	 the	 province	within	 180	 years	
(Desmet	and	Schaller,	2015).	Agriculture,	through	
the	 conversion	 of	 natural	 veld	 to	 cultivation,	
accounted	for	about	71%	of	this	change	over	the	
time	 period.	Whilst	mining	 has	 grown	 in	 extent	
by	 nearly	 83%	 since	 1990,	 it	 accounts	 for	 only	
4.4%	 of	 this	 change;	 and	 the	 remainder	 (24%)	
can mainly be attributed to urban expansion.

Whilst	 there	 are	 limitations	 associated	 with	
the	 land	 cover	 datasets	 associated	 with	 scale	
of analysis and error in imagery interpretation 
(Desmet	and	Schaller,	2015),	the	general	trends	
associated	with	 loss	 of	 biodiversity	 due	 to	 land	
cover	change	are	unlikely	to	change	with	improved	
data.	 Additionally,	 degradation	 of	 ecosystems	
due	to,	for	example,	over	grazing,	bush	clearing	
or	alien	species,	is	not	well	captured	in	the	land	
cover	 datasets.	 Degradation	 is	 inherently	 very	
difficult	to	map	remotely.	Over	the	past	24	years,	
971	633	ha	of	the	landscape	has	been	classified	
as	degraded	at	some	time	or	another	according	
to	 the	 four	different	 land	cover	maps,	 i.e.	1990,	
1994,	 2006	 and	 2014.	 If	 one	 was	 to	 group	
these	 degraded	 classes	 i.e.	 areas	 susceptible	
to	 degradation,	 according	 to	 the	 different	 land	
cover	maps,	 the	 rate	at	which	 the	 landscape	 is	
being	modified	would	 increase	to	approximately	
1.17%	per	year	and	all	of	the	province’s	natural	
habitat	 could	 be	 lost	 in	 about	 90	 years	 time.	
Consequently,	 the	 degradation	 figures	 reported	
in	this	report	should	be	seen	as	an	approximate	
figure	rather	than	an	absolute.	

LAND COVER CATEGORY % OF PROVINCE
Natural and Near-Natural 65.22
Wetlands 0.2
Plantations 0.33
Cultivated 29.47
Mining 0.8
Urban 3.72
Waterbodies (dams and lakes) 0.26

Table 3.
The	current	extent	of	broad	
land	cover	types	in	the	NW	
based	on	the	1990-2014	
Integrated	land	cover	map	
(Desmet	and	Schaller,	2015).
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MUNICIPALITIY
Total Area 
(ha)

Natural (1990) Natural (2014) Loss of Natural 
Habitat 1990-
2014 (ha )

% Loss of Natural 
Habitat 1990-
2014Area (ha) Area (%) Area (ha) Area (%)

Bojanala Platinum DM 1,831,241 1,487,071 81.2 1,239 380 67.7 247,691 13.5
Kgetlengrivier LM 396,997 312,798 78.8 262,717 66.2 50,081 12.6
Madibeng 383,491 299,334 78.1 242,470 63.2 56,864 14.8
Moretele 137,803 103,304 75.0 84,582 61.4 18,722 13.6
Moses Kotane 570,889 507,498 88.9 441,440 77.3 66,058 11.6
Rustenburg 342,061 264,137 77.2 208,171 60.9 55,966 16.4
Dr. Kenneth Kaunda DM 1,461,943 903,128 61.8 754,063 51.6 149,065 10.2
City of Matlosana 355,886 234,344 65.8 194,947 54.8 39,397 11.1
Maquassi Hills 464,040 235,043 50.7 193,391 41.7 41,652 9.0
Tlokwe City Council 265,906 185,401 69.7 155,876 58.6 29,525 11.1
Ventersdorp 376,111 248,340 66.0 209,849 55.8 38,491 10.2
Dr. Ruth Segomotsi Mompati DM 4,370,303 3,634,170 83.2 3,420, 014 78.3 204,156 4.9
Greater Taung 563,996 528,581 93.7 513,553 91.1 15,028 2.7
Kagisano/Molopo 2,382,371 2,093,429 87.9 2,011,290 84.4 82,139 3.4
Lekwa-Teemane 368,074 280,458 76.2 255,662 69.5 24,796 6.7
Mamusa 361,459 189,328 52.4 150,901 41.7 38,427 10.6
Naledi 694,403 532,374 76.7 488,608 70.4 43,766 6.3
Ngaka Modiri Molema DM 2,817,778 1,736,290 61.6 1,443,776 51.2 292,514 10.4
Ditsobotla 646,071 361,326 55.9 306,595 47.5 54,731 8.5
Mafikeng 369,489 229,474 62.1 178,059 48.2 51,415 13.9
Ramotshere Moiloa 717,706 653,214 91.0 589,444 82.1 63,770 8.9
Ratlou 488,090 302,555 62.0 239,243 49.0 63,312 13.0
Tswaing 596,422 189,721 31.8 130,435 21.9 59,286 9.9

Total for Province 10,481,265 7,750,660 73.9 6,857,234 65.4 893,426 8.5

Table 4.
The	loss	of	natural	habitat	in	the	
North	West	between	1990	and	2014	
(Desmet	and	Schaller,	2015).
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MUNICIPALITY 
Cultivated Mining Settlement
Area (ha) in 
2014

% Change 
since 1990 

Area (ha) in 
2014

% Change 
since 1990

Area (ha) in 
2014

% Change since 
1990 

Bojanala Platinum DM 406,765 64 22,422 181 144,699 94
Kgetlengrivier 118,612 49 1,354 50 9,918 1,056
Madibeng 91,534 55 5,358 153 38,283 110
Moretele 32,005 74 164 6 20,832 31
Moses Kotane 81,476 126 3,926 272 42,904 73
Rustenburg 83,138 53 11,620 210 32,762 121
Dr. Kenneth Kaunda DM 627,224 22 17,481 85 46,807 125
City of Matlosana 132,476 25 7,149 71 17,560 110
Maquassi Hills 250,824 15 7,546 166 6,543 404
Tlokwe City Council 88,037 33 1,051 13 16,760 62
Ventersdorp 155,887 26 1,735 17 5,944 628
Dr. Ruth Segomotsi Mompati DM 833,292 20 26,803 68 81,270 177
Greater Taung 20,899 27 1,584 21 26,793 60
Kagisano/Molopo 333,769 20 964 42 35,925 277
Lekwa-Teemane 88,286 22 14,167 77 4,608 321
Mamusa 198,865 18 5,255 157 5,253 537
Naledi 191,473 22 4,833 23 8,691 631
Ngaka Modiri Molema DM 1,221,517 22 16,697 55 117,303 92
Ditsobotla 310,263 15 7,786 42 14,652 150
Mafikeng 152,070 32 3,790 43 33,743 59
Ramotshere Moiloa 95,226 101 2,748 72 28,138 113
Ratlou 220,605 31 740 340 26,736 68
Tswaing 443,353 12 1,633 82 14,034 188
Total for Province 3,088,798 26 83,403 89 390,079 110

Table 5
The	extent	of	land	cover	change	in	
the	North	West	between	1990	and	
2014	(Desmet	and	Schaller,	2015).
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Figure 8.
North	West	land	
cover based on 
an integration of 
1990,	2006	and	
2014 land cover 
data (Desmet 
and	Schaller,	
2015).
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2.9
Threatened Terrestrial Ecosystems

In	 many	 instances,	 human	 activities	 and	
associated land uses negatively impact on 
biodiversity.	SANBI	has	developed	a	standardised	
national	system	for	assessing	the	threat	status	of	
ecosystems	that	uses	a	suite	of	criteria	to	assign	
national	ecosystem	threat	status	to	South	African	
vegetation	types.	Ecosystem	threat	status	refers	
to	the	degree	to	which	an	ecosystem	is	still	intact,	
or	alternatively	losing	vital	aspects	of	its	structure,	
function or composition as a result of irreversible 
loss	 of	 natural	 habitat	 within	 that	 ecosystem.	
The	 list	 of	 threatened	 terrestrial	 ecosystems,	
published	by	the	Minister	of	Environmental	Affairs	
in	December	2011	in	terms	of	the	Biodiversity	Act	
(Department	 of	 Environmental	Affairs,	 2011),	 is	
based	 largely	 on	 the	 South	 African	 vegetation	
types;	and	 the	degree	 to	which	 they	have	been	
irreversibly	modified	or	 converted	by	other	 land	
uses.

For	 the	 NWBSP,	 ecosystem	 threat	 status	
is	 calculated	 using	 the	 provincial	 land	 cover	 to	
determine	 the	 amount	 of	 each	 vegetation	 type	
that	has	been	irreversibly	lost	to	other	land	uses	
or	is	degraded.	This	calculation	is	relative	to	the	
province.	Many	of	the	vegetation	types	that	occur	
within	the	province	are	shared	with	neighbouring	
provinces	where	patterns	of	land	use	may	differ,	
leading	 to	a	different	 threat	classification	 in	 that	
province,	or	when	calculated	at	a	national	scale.	

Ecosystem	 threat	 status	 is	 calculated	 here	
using	three	indicators	of	habitat	loss	based	on	the	

land cover: (1) using irreversibly lost land cover 
categories	 (e.g.	 croplands,	 settlement,	 mining,	
woodlots)	 only	where	 there	 is	 a	 high	degree	of	
confidence	 in	 the	 land	 cover	 classification;	 (2)	
using irreversibly lost plus degraded categories 
(due	to	e.g.	over-grazing,	bush	thickening)	where	
there	 is	 less	 confidence	 in	 the	 degradation	
mapping	accuracy,	 but	 this	 is	 none	 the	 less	an	
important	driver	of	biodiversity	loss;	and,	(3)	using	
irreversibly lost categories projected to 2020 
based	 on	 the	 rate	 of	 loss	 between	 1990-2014.	
The	 land	 cover	 map	 used	 in	 the	 calculations	
integrates	 information	 from	 the	1990,	2006	and	
2014	land	covers	to	provide	a	better	reflection	of	
what	is	natural	and	what	is	degraded	or	irreversibly	
lost.	Also,	 the	 vegetation	 map	 for	 the	 province	
has	been	updated	for	this	report.	Consequently,	
the	statistics	reported	here	are	a	better	reflection	
of	 the	 status	 quo,	 but	 differ	 significantly	 from	
those	values	reported	previously	in,	for	example,	
the	2013	NW	Environment	Outlook	(NW	READ,	
2014).

Between 1990 and 2014 nearly 900 000 
hectares,	or	9%,	of	 the	province	was	converted	
from	a	natural	state	to	other	land	uses.	Considering	
irreversibly	 lost	 land	 cover	 categories,	 or	 best-
case	 scenario,	 13	 of	 the	 43	 vegetation	 units	
mapped	 for	 the	province	are	 threatened	 (Table 
6) (Desmet	 and	 Schaller,	 2015).	At	 the	 current	
rate	of	habitat	 loss,	which	 is	on	average	0.51%	
annually	for	the	province,	a	further	two	vegetation	
types	(Vaal	Reefs	Dolomite	Sinkhole	Woodland,	
Zeerust	 Thornveld)	 will	 become	 threatened	 by	
2020	 if	 the	 current	 patterns	 of	 land	 use	 status	
quo remains (Table 6).	If	degradation	categories	

are	 considered	 in	 the	 ecosystem	 threat	 status	
calculation	 (worst-case	 scenario),	 then	 22	
vegetation	 types	 are	 considered	 threatened	
(Table 6). 

The	 targets	 (or	 thresholds)	 for	 defining	
threatened	 ecosystems	 follows	 the	 national	
guidelines	 (SANBI,	 2014)	 and	 is	 based	 on	 the	
amount	 of	 each	 ecosystem	 (vegetation	 type)	
remaining	 relative	 to	 the	 biodiversity	 target:	
Critically Endangered ecosystems	 are	where	
there	 is	 less	 ecosystem	 remaining	 than	 the	
biodiversity	target;	Endangered	are	where	there	
is	 less	 remaining	 than	 the	 biodiversity	 target	
plus	 15%;	 and,	Vulnerable	 are	 where	 there	 is	
less	than	60%	remaining	(60%	is	the	ecological	
process target for all ecosystems). Ecosystems 
with	greater	than	60%	remaining	habitat	are	not	
considered	threatened	at	present.

The	 coverage	 of	 threatened	 ecosystems	 is	
extensive	in	the	province.	Considering	the	worst-
case	scenario	for	ecosystem	threat	status	(Table 
6)	 14%	 of	 the	 province	 is	 covered	 by	 Critically	
Endangered	 ecosystems;	 4%	 Endangered	 and	
41%	 Vulnerable.	 Thus,	 the	 ecosystems	 across	
59%	of	the	total	area	of	the	province	have	already	
collapsed (14%) or are in a state of collapse (45%). 
The	 current	 ability	 of	 the	 natural	 environment	
to	 support	 human	 and	 economic	 development	
within	 the	 province	 is	 severely	 compromised.	
Further	 loss	 of	 natural	 or	 near-natural	 habitat	
and	 fragmentation	of	 these	 landscapes	 through	
development	should	be	avoided	through	land	use	
planning and development processes.
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Andesite Mountain Bushveld 204,680 10,577 172,016 24 -0.25%

Carletonville Dolomite Grassland 553,759 28,753 443,651 24 -0.26%
Central Sandy Bushveld 245,379 18,431 203,452 19 -0.36%
Dwaalboom Thornveld 286,828 37,753 203,806 19 -0.71% VU

Dwarsberg-Swartruggens Mountain Bushveld 357,684 22,532 314,242 24 -0.29%
Eastern Temperate Freshwater Wetlands 1,832 328 1,472 24 -0.83%
Freshwater Lakes 1,402 0 154 100 0.00% CE CE CE

Gauteng Shale Mountain Bushveld 59,915 4,347 42,931 24 -0.40%
Ghaap Plateau Vaalbosveld 502,139 6,614 486,852 16 -0.06%
Gold Reef Mountain Bushveld 254,230 21,496 213,914 24 -0.40%
Highveld Alluvial Vegetation 271,705 26,777 186,402 31 -0.56%
Highveld Alluvial Vegetation Peat Wetland 4,191 439 3,410 100 -0.51% CE CE CE

Highveld Alluvial Vegetation: Vaal River 43,180 738 23,787 31 -0.16% VU VU VU

Highveld Salt Pans 7,647 0 5,486 24 0.00%

Kimberley Thornveld 733,743 64,698 464,781 16 -0.54% VU

Klerksdorp Thornveld 299,701 29,472 163,285 24 -0.69% VU VU VU

Kuruman Mountain Bushveld 118,344 4,254 101,606 16 -0.17%
Kuruman Vaalbosveld 45,678 493 44,735 16 -0.05%
Madikwe Dolomite Bushveld 79,893 1,671 76,896 19 -0.09%
Mafikeng Bushveld 1,282,561 88,997 858,366 16 -0.41% VU

Marikana Thornveld 165,663 40,355 68,105 19 -1.92% VU VU VU

Molopo Bushveld 1,016,917 11,088 996,412 16 -0.05%

Table 6.
Ecosystem	threat	status	
of vegetation types in 
North	West	(Desmet	and	
Schaller,	2015).
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Moot Plains Bushveld 129,481 29,868 57,863 19 -1.72% VU VU VU

Norite Koppies Bushveld 42,221 5,123 32,953 24 -0.60%
Northern Afrotemperate Forest 2,072 19 2,016 31 -0.04%
Pilanesberg Mountain Bushveld 46,333 1,257 43,881 24 -0.12%
Rand Highveld Grassland 299,650 53,839 100,995 24 -1.76% EN EN EN

Schmidtsdrif Thornveld 392,018 46,871 226,303 16 -0.78% VU VU VU

Schweizer-Reneke Bushveld 135,543 20,435 47,397 16 -1.48% VU VU VU

Southern Kalahari Mekgacha 84,816 9,657 65,292 24 -0.57% VU

Southern Kalahari Salt Pans 1,227 0 829 24 -0.05%

Springbokvlakte Thornveld 92,892 14,203 46,302 19 -1.11% VU EN VU

Stella Bushveld 528,950 38,798 351,811 16 -0.44%
Subtropical Freshwater Wetlands 25,259 4,812 17,480 24 -1.01% EN

Subtropical Salt Pans 195 0 185 24 0.00% EN

Vaal Reefs Dolomite Sinkhole Woodland 52,292 6,009 31,077 24 -0.73% VU VU

Vaal-Vet Sandy Grassland 143,892 15,519 31,783 24 -1.65% CE CE CE

Vredefort Dome Granite Grassland 3,458 1,225 678 24 -4.21% CE CE CE

Waterberg Mountain Bushveld 29,898 879 28,246 24 -0.13%
Waterberg-Magaliesberg Summit Sourveld 2,058 5 2,054 24 -0.01%
Western Highveld Sandy Grassland 1,273,380 142,733 207,324 24 -2.16% CE CE CE

Western Sandy Bushveld 535,914 6,1294 408,238 19 -0.58% VU

Zeerust Thornveld 122,624 21,363 77,930 19 -1.00% VU VU

TOTAL 10,481,265 893427 6856394 -0.51
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Figure 9.
Ecosystem	threat	
status	of	the	
vegetation types 
in	the	North	West	
(Desmet and 
Schaller,	2015).
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2.10
Threatened Aquatic Ecosystems

Rivers	 and	 wetland	 ecosystems	 are	
threatened	 by	 in-stream	 threats	 such	
as	 alien	 species,	 channel	 modification,	
abstractions	and	pollutions.	Land	use	in	the	
surrounding landscapes also impacts on 
river	ecosystem	status,	and	is	an	important	
indicator	of	aquatic	ecosystem	threat	status.	
Threatened	 river	ecosystems	are	 identified	
by	comparing	the	degree	of	habitat	 loss	or	
modification,	 known	 as	 Present	 Ecological	
State	(PES),	for	a	given	length	of	a	particular	
river ecosystem type relative to its total river 
length.	 Wetlands	 are	 similarly	 evaluated	
using	 the	area	of	modified	habitat	within	a	
500	m	buffer	area	surrounding	the	wetland	
relative	 to	 the	 total	 area	 of	 the	 wetland	
ecosystem. 

In	keeping	with	the	general	trend	for	South	
Africa’s	rivers,	52%	of	the	wetland	ecosystem	
types	and	80%	of	the	river	ecosystem	types	
in	 the	 province	 have	 been	 classified	 as	
threatened	 (Nel	 &	Driver,	 2012)	 (Table 7). 
According	to	the	NFEPA	data,	37%	of	rivers	
that	were	assessed	are	considered	Critically	
Endangered,	 with	 less	 than	 20%	 of	 their	
length	 in	 a	 near-natural	 state.	 These	 fall	
predominantly	 within	 the	 Bushveld	 Basin	
in	 the	 north	 east,	 the	 Highveld	 region	 to	
the	south-east	and	Lower-Vaal	and	Orange	
region.	 Endangered	 river	 systems,	 those	
with	 less	 than	 40%	 remaining	 in	 a	 near-
natural	 state,	 amount	 to	 37%.	 Only	 20%	
of	 rivers	 are	 not	 considered	 threatened	
(Least	 Threatened).	 These	 are	 located	 in	
the	Kalahari	Basin	and	isolated	parts	of	the	
Bushveld	Basin.	From	this	data,	 it	appears	
that	 the	 number	 of	 Critically	 Endangered	
river	systems	in	the	Bushveld	and	Highveld	
is increasing.

RIVER AND 

WETLAND 

ECOSYSTEM 

THREAT STATUS

NUMBER OF 

CRITICALLY 

ENDANGERED 

TYPES

NUMBER OF 

ENDANGERED 

TYPES

NUMBER OF 

VULNERABLE 

TYPES

NUMBER 

OF LEAST 

THREATENED 

TYPES

TOTAL NO. 

THREATENED

% 

THREATENED

Wetlands 31 14 6 47 98 51 52%
Rivers 13 13 2 7 35 28 80%
Total 45 29 9 54 133 79 66%

2.11
Protected Areas, Conservation Areas and 
Ecosystem Protection Level

In	 South	 Africa,	 a	 protected	 area	 is	 an	 area	 of	 land,	
fresh	water	or	sea	 that	 is	 formally	protected	by	 law	and	
managed	 primarily	 for	 biodiversity	 conservation.	 This	
is	 a	 narrower	 definition	 than	 the	 IUCN	 definition,	which	
includes	 areas	 that	 are	 not	 legally	 protected	 and	 that	
would	be	defined	in	South	Africa	as	“conservation	areas”	
rather	than	“protected	areas”.	The	NW	protected	area	and	
conservation	area	(PACA)	database	was	comprehensively	
reviewed	 and	 updated	 for	 this	 report,	 which	means	 the	
statistics	 reported	 here	 do	 differ	 from	 those	 reported	
previously	 in,	 for	 example,	 the	 2013	 NW	 Environment	
Outlook	(NW	READ,	2014).	The	protected	area	database	
changes	as	(1)	the	current	extent	of	PAs	is	verified,	and	
(2) new PAs are proclaimed.

In	the	North	West,	there	are	15	Type	1	protected	areas	
i.e.	statutory	reserves,	that	cover	1.94%	(203	259	ha)	of	
the	province.	Conservation	areas,	 i.e.	 the	Magaliesberg	
Protected	 Environment,	 excluding	 Kgaswane	 Mountain	
Reserve	 (27	061	ha)	and	 two	 (2)	municipal	 reserves	 (6	
019	 ha)	 that	 have	 been	 validated,	 cover	 approximately	
0.32%	of	the	province.	The	total	area	under	conservation,	
i.e. validated protected areas (PAs) and conservation 
areas	 (CAs)	 amounts	 to	 236	 339	 ha	 (2.25%)	 (Table 8, 
Figure 10). 

The	Magaliesberg	Biosphere	Reserve	covers	220	178	
ha	of	 the	province,	of	which	5	493	ha	 is	 the	Kgaswane	
Mountain	 Reserve	 (NWPB),	 32	 554	 ha	 falls	 under	 the	
Magaliesberg Protected Environment (including Kgaswane 
Mountain	Reserve)	and	8	828	ha	falls	within	the	Cradle	of	
Humankind	World	Heritage	Site.	A	combined	4	931	ha	of	
private	nature	reserves	and	48	565	ha		of	conservancies	

Table 7.
River	and	wetland	ecosystem	threat	status	in	the	North	West	(Nel	&	Driver,	2012).
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fall	 within	 the	Magaliesberg	 Biosphere	 Reserve.	
Unfortunately,	however,	their	boundaries	and	land	
use	activities	have	not	been	validated	and;	as	a	
result,	 they	 have	 not	 been	 included	 in	 the	 total	
area	of	conservation	areas,	which	contribute	to	the	
provincial conservation estate (Table 8, Figure 10). 
This	also	applies	to	all	the	private	nature	reserves	
that	appear	on	 the	Department	of	Environment’s	
(DEA)	 South	 African	 Protected	 Area	 Database	
(SAPAD,	 www.environment.gov.za),	 and	 on	 the	
NW	READ’s	Protected	Area	GIS	Layer.	

Significant	 areas	 of	 the	 North	 West	 are	
informally	 conserved	 through	 private	 nature	
reserves,	 conservancies	 or	 conservation	
orientated	 game	 or	 livestock	 farms.	 Some,	 but	
not	all,	of	these	area	are	reflected	in	the	mapped	
extent	 of	 conservation	 areas.	 For	 example,	 the	
Khamab	Nature	Reserve,	which	 covers	 95	 000	
ha,	 plays	 an	 important	 role	 in	 conserving	 the	
landscapes	of	the	Kalahari	vegetation	types	while	
supporting	habitat	 for	 large	 carnivores,	 such	as	
lion	and	 cheetah.	Yet,	 this	 conservation	area	 is	
not	 reflected	 in	 the	SAPAD	database.	Presently	
there	is	no	national	mechanism	for	the	validation	
of	 these	 areas	 in	 terms	 of	 their	 contribution	
towards	 achieving	 national	 biodiversity	 targets.	
These	areas	do	make	an	 important	contribution	
to	 biodiversity	 conservation	 in	 the	 province,	 as	
there	 is	 an	 explicit	 biodiversity	 management	
objective	in	effect.	Although	a	national	database	
of protected areas does exist2,	there	is	no	formal	
mechanism	or	criteria	 to	verify	 the	conservation	
management	 effectiveness	 of	 these	 areas	 and	

2 South	African	Protected	Areas	Database, 
http://egis.environment.gov.za/sapad.aspx?m=64.

hence	they	are	not	considered	a	part	of	the	formal	
protected area network.

Ecosystem	protection	level	is	the	measurement	
of	 how	 well	 an	 ecosystem	 type	 is	 represented	
in	 the	 existing	 protected	 area	 network.	 It	 is	
calculated	 as	 the	 proportion	 of	 the	 biodiversity	
target	for	each	vegetation	type	that	is	included	in	
the	statutory	protected	area	network	(Government	
of	South	Africa,	2010).	

According	 to	 the	 National	 Biodiversity	
Assessment (NBA 2011) (Driver et al.,	 2012),	
an	ecosystem	type	is	considered	“not	protected”	
if	 less	 than	 5%	 of	 its	 biodiversity	 target	 is	 met	
within	 protected	 areas;	 “poorly	 protected”	 if	
5-49%	of	its	target	is	met	in	protected	areas;	and	
“moderately	protected”	if	50-99	%	of	its	target	is	
met	 in	 protected	 areas.	 If	 100%	 or	more	 of	 its	
target is met in protected areas it is considered 
“well	protected”.	The	biodiversity	target	refers	to	
the	minimum	proportion	of	each	ecosystem	type	
that	needs	to	be	kept	in	a	natural	or	near-natural	
state	in	the	long	term	in	order	to	maintain	viable	
representative samples of all ecosystem types 
and	the	majority	of	species	associated	with	those	
ecosystem types.

Ecosystems	 in	 the	 North	 West	 are	 not	 well	
represented	 within	 the	 protected	 area	 network.	
Of	 the	 41	 vegetation	 types	 (South	 African	
vegetation	types),	22	are	not	protected	at	all,	14	
poorly,	one	(1)	moderately,	and	only	four	(4)	are	
well protected (Table 9 and Figure 11).	The	least	
protected	 ecosystems	 in	 the	 NW	 are	 also	 the	
ones	that	are	most	threatened	(Table 9).

Ecosystem protection levels are important in 
the	context	of	a	BSP	as	 they	give	an	 indication	
of	 which	 ecosystem	 types	 are	 not	 sufficiently	

protected	by	formal	protected	areas	with	secure	
legal	 tenure.	 The	 long-term	 persistence	 of	
these	ecosystem	 types	 is	 largely	dependent	 on	
the	 land	 use	 controls	 and	 other	 mechanisms	
influenced	by	a	Biodiversity	Sector	Plan.	Overall,	
this	 is	 the	 case	 throughout	 the	 North	 West,	
which	is	dominated	by	ecosystem	types	that	are	
insufficiently	protected	by	formal	protected	areas.	
Conversely,	ecosystem	types	with	high	levels	of	
formal	 protection,	 which	 have	 large	 portions	 of	
their	area	included	within	protected	areas	are	not	
likely	to	require	the	same	level	of	attention.	There	
may	however	be	other	 reasons	why	portions	of	
well-protected ecosystem types may be included 
into Critical Biodiversity Areas or Ecological 
Support	Areas.	For	example,	these	could	include	
sites	important	for	ecological	process	areas;	sites	
with	species	of	special	concern;	or	rare	or	unique	
habitats.

It	 is	 important	 to	 note	 that	 the	 ecosystem	
protection	levels	used	in	this	section	are	aligned	
with	the	NBA	2011	categories,	which	consider	only	
statutory protected areas (Figure 10).	These	are	
areas	such	as	National	Parks	and	provincial	nature	
reserves	 and	 Protected	 Environments	 that	 are	
secured	by	appropriate	legal	mechanisms,	such	
as	declaration	under	the	National	Environmental	
Management: Protected Areas Act (No. 57 of 
2003)	 (referred	 to	 as	 the	 Protected	Areas	Act).	
When	 calculating	 ecosystem	 protection	 levels,	
conservation areas are currently not considered 
as	 contributing	 to	 achieving	 biodiversity	 targets	
as	 their	 biodiversity	 management	 effectiveness	
or	contribution	to	achieving	biodiversity	outcomes	
has	not	been	formally	verified.
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NAME PA Category1 Area In NW 
(ha)

Area Outside NW 
(ha)

Total area 
(ha)

Management 
Authority

Protected Areas (Statutory)   203,259 3,868 207,127
Barberspan Nature Reserve Type 1 3,155   3,155 NW Parks Board
Bloemhof Dam Nature Reserve Type 1 14,935   14,935 NW Parks Board
Borakalalo National Park Type 1 11,967   11,967 NW Parks Board
Boskopdam Nature Reserve Type 1 3,067   3,067 NW Parks Board
Botsalano Game Reserve Type 1 5,671   5,671 NW Parks Board
Highveld Nature Reseve Type 1 8,609   8,609 NW Parks Board
Kgaswane Mountain Reserve Type 1 5,493   5,493 NW Parks Board
Madikwe Game Reserve Type 1 56,823 3,868 60,691 NW Parks Board
Mafikeng Game Reserve Type 1 4,611   4,611 NW Parks Board
Molemane Game Reserve Type 1 5,253   5,253 NW Parks Board
Molopo Game Reserve Type 1 24,100   24,100 NW Parks Board
Pilanesberg National Park Type 1 49,543   49,543 NW Parks Board
S.A. Lombard Nature Reserve Type 1 3,636   3,636 NW Parks Board
Vaalkopdam Nature Reserve Type 1 4,654   4,654 NW Parks Board
Wolwespruit Nature Reserve Type 1 1,742   1,742 NW Parks Board
           

Table 8.
Summary	of	the	extent	of	protected	areas	(PA)	and	conservation	areas	(CA)	in	the	North	West.
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NAME PA Category1 Area In NW 
(ha)

Area Outside NW 
(ha)

Total area 
(ha)

Management 
Authority

Municipal Reserves   6,019   6,019  
Leon Taljaard Nature Reserve Type 5 877   877 Municipality
Lictenburg Game Breeding Center Type 5 5,142   5,142 Municipality
           
Protected Environment   32,554 5,666 38,220  
Magaliesberg Protected Environment: Kgaswane Mountain 
Reserve Type 1 5,493 5,493 NWPB/ READ

Magaliesberg Protected Environment Type 2 27,061 5,666 32,727 NW READ & GDARD
Validated protected areas (PAs) and conservation areas (CAs) – 
Protected Areas, Municipal Reserves and Protected Environments 236 339

           
World Heritage Sites   59,788 69,497 129,285  

Vredefort Dome Type 3 47,331 27,630 74,961 NW READ, DEA & 
Free State

Private Nature Reserves (Not validated) in Vredefort Dome WHS Type 3/5 3,207     Private
Taung Skull Site Type 3 3,629   3,629 NW READ
Cradle of Humankind World Heritage Site Type 3 8,828 41,867 50,695 NW READ & GDARD
           

Notes:
1 Protected area categories include:
1: Provincial reserves
2: Protected natural environments
3: World Heritage Sites
4: Biosphere Reserves
5: Private and municipal nature reserves
6: Conservancies
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NAME PA Category1 Area In NW 
(ha)

Area Outside NW 
(ha)

Total area 
(ha)

Management 
Authority

Biosphere Reserves   220,178 138,644 358,822  
Magaliesberg Biosphere Reserve Type 4 220,178 138,644 358,822 Not assigned yet
Kgaswane Mountain Reserve Type 1/4 5,493   5,493 NW Parks Board
Magaliesberg Protected Environment Type 2/4 27,061 5,666 32,727 NW READ & GDARD
Cradle of Humankind World Heritage Site Type 3/4 8,828 41,867 50,695 NW READ & GDARD
Private Nature Reserves (Total Area in MBR) Type 4/5 4,931 109 5,040 Private
Private Nature Reserves (Total Area in MPE) Type 2/4/5 461 0 461 Private
Private Nature Reserves (Total Area in WHS) Type 3/4/5 0 0 Private
Private Nature Reserves (Total Outside MPE & WHS) Type 4/5 4,470 109 4,579 Private
Conservancies (Total Area in MBR) Type 4/6 40,612 80,868 121,480 Private
Conservancies (Total Area in MPE) Type 2/4/6 4,319 1,270 5,589 Private
Conservancies (Total Area in WHS) Type 3/4/6 25,551 17,218 42,769 Private
Conservancies (Total Area in PNR) Type 4/5/6 56 109 165 Private
Conservancies (Total Area Outside MPE & WHS) Type 4/6 10,686 62,271 72,957 Private
Other (Buffer Zones /Transition Zones) Type 4 163,641 28,743 192,384 Private
           
Private Nature Reserves outside the MBR (in DEA’s SAPAD database 
but have not been Validated) Type 5 136,876 136,876 Private

Conservancies outside the MBR (Vaalkop) (Not Validated) Type 6 8,412    8,412 Private
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ECOSYSTEM THREAT STATUS

VEGETATION TYPE – ECOSYSTEM PROTECTION LEVEL Best Worst Predicted 2020

Not protected (<5% of biodiversity target met in Protected Areas)
Eastern Temperate Freshwater Wetlands      

Gauteng Shale Mountain Bushveld      

Ghaap Plateau Vaalbosveld      

Highveld Salt Pans      

Klerksdorp Thornveld VU VU VU

Kuruman Mountain Bushveld      

Kuruman Vaalbosveld      

Mafikeng Bushveld   VU  

Marikana Thornveld VU VU VU

Moot Plains Bushveld VU VU VU

Norite Koppies Bushveld      

Rand Highveld Grassland EN EN EN

Schmidtsdrif Thornveld VU VU VU

Schweizer-Reneke Bushveld VU VU VU

Southern Kalahari Salt Pans      

Springbokvlakte Thornveld VU EN VU

Subtropical Freshwater Wetlands   EN  

Subtropical Salt Pans   EN  

Vaal Reefs Dolomite Sinkhole Woodland   VU VU

Vredefort Dome Granite Grassland CE CE CE

Western Highveld Sandy Grassland CE CE CE

Zeerust Thornveld   VU VU

Table 9.
Provincial ecosystem protection 
levels	in	the	North	West.	
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ECOSYSTEM THREAT STATUS

VEGETATION TYPE – ECOSYSTEM PROTECTION LEVEL Best Worst Predicted 2020

Poorly protected (5–49% of biodiversity target met in Protected Areas) 
Andesite Mountain Bushveld      

Carletonville Dolomite Grassland      

Central Sandy Bushveld      

Dwaalboom Thornveld   VU  

Dwarsberg-Swartruggens Mountain Bushveld      

Gold Reef Mountain Bushveld      

Highveld Alluvial Vegetation      

Kimberley Thornveld   VU  

Molopo Bushveld      

Southern Kalahari Mekgacha   VU  

Stella Bushveld      

Vaal-Vet Sandy Grassland CE CE CE

Waterberg Mountain Bushveld      

Western Sandy Bushveld   VU  

Moderately protected (50–99 % of biodiversity target met in Protected Areas)

Madikwe Dolomite Bushveld      

Well protected (≥100 % of biodiversity target met in Protected Areas)

Freshwater Lakes CE CE CE

Northern Afrotemperate Forest      

Pilanesberg Mountain Bushveld      

Waterberg-Magaliesberg Summit Sourveld      
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Figure 10.
The	North	West	
protected area 
network.



PART B Biodiversity Profile 45

Figure 11.
Provincial ecosystem 
protection levels in 
the	North	West.
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3.1
Map of Critical Biodiversity Areas 
and Ecological Support Areas

Critical Biodiversity Areas Map, 
Categories and Description

Part C

3

Terrestrial and aquatic CBAs and ESAs are 
presented in separate maps below (Figure 12 & 
Figure 13) partly for clarity and partly because 
the	 land	 use	 guideline	 recommendations	 for	
terrestrial	 and	 aquatic	 CBAs	 can	 differ.	 The	
maps,	 referred	 collectively	 as	 a	Map	 of	Critical	
Biodiversity	Areas	or	CBA	Map,	covers	the	extent	
of	 the	 provincial	 boundaries	 and	 replaces	 the	
Map of Critical Biodiversity Areas contained in 
the	 2009	 biodiversity	 conservation	 assessment	

(DACERD,	2009).	The	Map	of	Critical	Biodiversity	
Areas	 includes	 five	 (5)	 categories:	 Protected	
Areas,	 Critical	 Biodiversity	 Areas,	 Ecological	
Support	Areas,	Other	 Natural	Areas	 and	Areas	
with	No	Natural	Habitat	Remaining	(referred	to	as	
No	Natural	Habitat	Remaining	in	the	CBA	Map).

Refer to Section 3.2 and Table 11 below for 
a	 description	 of	 the	 Critical	 Biodiversity	 Areas	
and	 Ecological	 Support	 Areas,	 as	 well	 as	 the	
other	categories	shown	on	the	maps.

3.2
Description of Critical Biodiversity 
Areas and Ecological Support Areas

Table 11	 presents	 the	 biodiversity	 features	 or	
criteria	 that	 were	 used	 to	 define	 the	 CBA	Map	
categories. Critical Biodiversity Areas (CBAs) 
within	 the	North	West,	 are	 the	portfolio	 of	 sites	
that	 are	 required	 to	 meet	 each	 ecosystem’s	
biodiversity target (Table 2),	 and	 need	 to	
be	 maintained	 in	 the	 appropriate	 ecological	
condition	 for	 their	 category,	 referred	 to	 as	 the	
land management objective (Table 12).	The	land	
management	objective	 is	 the	desired	ecological	
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state	that	any	area	should	be	maintained	in,	and	
any	land	use	that	is	compatible	with	maintaining	
this	objective	could	be	allowed	on	a	site.

Sites	were	assigned	 to	CBAs	based	on	 their	
biodiversity	 attributes,	 spatial	 configuration	
and	 requirement	 for	 meeting	 targets	 for	 both	
biodiversity pattern and ecological processes 
(see Figure 12, Figure 13 and Table 11). 
Also,	 sites	 or	 areas	 already	 identified	 as	 being	
important	 for	 biodiversity	 in	 other	 plans	 (e.g.	
EMFs,	SDFs,	Magaliesberg	Biosphere	Reserve)	
are	also	included	in	the	CBA	Map.

The	use	of	CBAs	here	follows	the	definition	laid	
out	 in	 the	 guideline	 for	 publishing	 bioregional	
plans	(Anon,	2008):
•	 Critical Biodiversity Areas (CBAs) are 

terrestrial	and	aquatic	areas	of	the	landscape	
that	need	to	be	maintained	in	a	natural	or	
near-natural	state	in	order	to	ensure	the	
continued existence and functioning of 
species	and	ecosystems	and	the	delivery	of	
ecosystem	services.	In	other	words,	if	these	
areas are not maintained in a natural or near-
natural	state	then	biodiversity	targets	cannot	
be met. Maintaining an area in a natural 
state can include a variety of biodiversity-
compatible land uses and resource uses. 

•	 Ecological Support Areas (ESAs) are 
terrestrial	and	aquatic	areas	that	are	
not essential for meeting biodiversity 
representation	targets	(thresholds),	but	
which	nevertheless	play	an	important	role	
in	supporting	the	ecological	functioning	
of	critical	biodiversity	areas	and/or	in	

delivering	ecosystem	services	that	support	
socio-economic	development,	such	as	
water	provision,	flood	mitigation	or	carbon	
sequestration.	The	degree	or	extent	of	
restriction on land use and resource use 
in	these	areas	may	be	lower	than	that	
recommended for CBAs.

From a land use planning perspective it is useful 
to	 think	 of	 the	 difference	 between	 CBAs	 and	
ESAs	 in	 terms	 of	 where	 in	 the	 landscape	 the	
biodiversity impact of any land use activity action 
is	most	significant:
•	 In	CBAs	where	a	change	in	land	use	results	

in	a	change	from	the	desired	ecological	
state,	the	impact	on	biodiversity	as	a	result	of	
this	change	is	most	significant	locally	at	the	
point	of	impact	through	the	direct	loss	of	a	
biodiversity feature (e.g. loss of a populations 
or	habitat).

•	 In	ESAs,	however,	a	change	from	the	desired	
ecological	state	is	most	significant	elsewhere	
in	the	landscape	through	the	indirect	loss	of	
biodiversity	due	to	a	breakdown,	interruption	
or	loss	of	an	ecological	process	pathway.	
For	example,	removing	a	corridor	results	in	
a	population	going	extinct	elsewhere	in	the	
landscape	due	to	loss	of	connectivity,	or	a	
new plantation locally results in a reduction 
in	stream	flow	at	the	exit	to	the	catchment,	
which	affects	downstream	biodiversity.

Other	 categories	 included	 in	 the	 CBA	 Map	
are Protected	 Areas,	 Other	 Natural	 Areas	 and 
areas	 with	 No	 Natural	 Habitat	 Remaining. 

Protected Areas are declared and formally 
protected	 under	 the	 Protected	Areas	Act,	 such	
as	 National	 Parks,	 legally	 declared	 Nature	
Reserves,	 World	 Heritage	 Sites	 and	 Protected	
Environments	 that	 are	 secured	 by	 appropriate	
legal	 mechanisms.	 Other Natural Areas are 
areas	 that	 still	 contain	 natural	 habitat	 but	 that	
are not required to meet biodiversity targets. 
No Natural Habitat Remaining includes areas 
without	 intact	habitat	 remaining	 (Table 11).	The	
land	 management	 objective	 of	 each	 CBA	 Map	
category is provided in Table 12.

Collectively,	CBAs	and	ESAs	cover	56.7%	of	
the	North	West	(see Table 10).

Table 10.
The	extent	of	Critical	Biodiversity	Area	Map	
categories	in	the	North	West.

CBA MAP CATEGORY Map Code % Extent

Protected Areas PA 2.3
Critical Biodiversity Areas 1 CBA1 8.4
Critical Biodiversity Areas 2 CBA2 20.7
Ecological Support Areas 
not including those ESAs 
earmarked below

ESA1 22.4

No Natural Habitat Remaining 
earmarked as Ecological 
Support Areas

ESA2 5.2

Other Natural Areas ONA 18
No Natural Habitat Remaining NNHR 23
Total   100
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Figure 12.
Map of terrestrial 
Critical Biodiversity 
Areas and 
Ecological Support 
Areas	for	the	North	
West (Desmet and 
Schaller,	2015).
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Figure 13.
Map of aquatic 
Critical Biodiversity 
Areas and 
Ecological Support 
Areas	for	the	North	
West (Desmet and 
Schaller,	2015).
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CBA MAP CATEGORY AND 
CRITERION NAME DESCRIPTION OF BIODIVERSITY FEATURES USED TO DEFINE CBA MAP CATEGORY MAP CODES

Protected Areas
Protected Areas Protected areas recognised in the Protected Areas Act including South African National Parks and North West Provincial Parks. PA
Conservation Areas Conservation areas not recognised in the Protected Areas Act (e.g. conservancies and private nature reserves or game farms where 

there is no legal agreement). 
CA

Terrestrial Critical Biodiversity Area Level 1
Critical Patches: Ecosystem Status – 
Critically Endangered Ecosystems

Remaining patches larger than 3 ha of provincially Critically Endangered ecosystems (vegetation types), i.e. the amount of 
vegetation remaining intact (of these ecosystems) is less than the representation/biodiversity target, therefore all remaining 
patches of these vegetation units are of the highest conservation priority and further impacts on natural habitat should be avoided.

CBA1

Irreplaceable Sites Planning units with high irreplaceability values based on the provincial MARXAN analysis, i.e. areas or sites that are mandatory if 
biodiversity targets are to be achieved.

Critical Biodiversity Corridors Linkages Critical linkages in the provincial biodiversity corridor network where existing conversion of natural landscapes to other land uses 
has severely restricted options for maintaining connectivity in the natural landscape. Critical linkages that are not in a natural state 
are categorised as ESA 2

Important Terrestrial Habitats: 
Expert Areas

Areas in the terrestrial environments less than 10 000 ha in extent identified by experts as being important for biodiversity 
conservation. 

Important Terrestrial Habitats: Kloofs All medium to large kloofs identified as an important habitat for climate change adaptation.
Aquatic Critical Biodiversity Areas Level 1
FEPA Rivers All FEPA river lines (FEPA rivers, fish sanctuary and free-flowing rivers) buffered by 100 m as identified in NFEPA and modified by 

DWS National River Ecostatus Monitoring Program (REMP) and experts.
CBA1Important Habitats: Peat Wetlands Peat wetlands as mapped by experts.

Important Habitats: Dolomitic Eyes Dolomitic eyes as mapped by experts.

Terrestrial Critical Biodiversity Areas Level 2

Table 11.
Criteria	(biodiversity	features)	used	to	define	the	Critical	Biodiversity	Area	(CBA)	Map	categories	(Desmet	and	Schaller,	2015).

Critical Patches: Ecosystem Status – 
Endangered and Vulnerable Ecosystems

Remaining patches larger than 5 ha of provincially Endangered and Vulnerable ecosystems (vegetation types), i.e. the amount 
vegetation remaining intact (of these ecosystems) is less than 60%. Any further modification of these vegetation types should be 
limited to existing irreversibly modified or heavily degraded areas.

CBA2
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CBA MAP CATEGORY AND 
CRITERION NAME DESCRIPTION OF BIODIVERSITY FEATURES USED TO DEFINE CBA MAP CATEGORY MAP CODES

Critical Patches: Endemic Vegetation Types Remaining patches larger than10 ha of endemic vegetation types to the province. These are vegetation types whose biodiversity 
target can only be achieved in the NW Province.

Important Habitats: Features Important natural features (habitats, springs, scenic landscapes) used in the 2008 biodiversity conservation assessment (DACERD, 
2009).

Important Habitats: Focus Wildlife Areas Areas identified as being important for maintaining species of conservation concern (free-ranging red hartebeest (Alcelaphus 
buselaphus), black-footed cat (Felis nigripes), vulture nesting areas, Important Bird Areas).

Aquatic Critical Biodiversity Areas Level 2
Modelled Wetlands Pans, instream wetlands and riparian areas modelled from a digital terrain model. CBA2
Terrestrial Ecological Support Areas Level 1 and Level 2
Important Habitats: Hills and Ridges Hills and ridges identified as sensitive habitats in the existing provincial SDF dataset. 

The hill and ridges layer was developed to address the special biodiversity significance of these topographic features in the 
province. The layer was re-developed from scratch using the GIS modelling approach used in Gauteng Province and modified for 
the North West.

ESA1 if natural
ESA2 if not 
natural

Biodiversity Corridors Provincial-level biodiversity corridor network aimed at retaining connectivity between all geographic areas in the province. The 
corridor network was identified following a least cost path analysis.
The corridor network was designed as a product of the systematic biodiversity assessment and was based on the following set of 
design criteria or principles agreed to by the stakeholders and experts involved in the assessment:
• The corridor network needs to incorporate all existing identified landscape or biodiversity corridors. These include:

– Madikwe-Pilanesberg-Borakalalo Heritage Park.
– Magaliesberg Protected Environment (and Biosphere Reserve).

• The corridor network needs to link core conservation landscapes through a province-wide network that covers the complete 
range of altitudinal and latitudinal zones, and thus favouring effective beta-diversity (i.e. ratio between gamma (regional) and 
alpha (local) diversities) incorporation.

• The corridor network should, where possible, incorporate most terrestrial and freshwater priority areas.
• The corridor network should not focus on one component of biodiversity (e.g. grassland) in the design but rather consider all 

components of biodiversity pattern and ecological process.
• Give effect to the principles and axes of landscape corridor design embodied in the National Spatial Biodiversity Assessment.
• Align with the corridor network of bordering provinces (i.e. edge-matching).
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CBA MAP CATEGORY AND 
CRITERION NAME DESCRIPTION OF BIODIVERSITY FEATURES USED TO DEFINE CBA MAP CATEGORY MAP CODES

Existing or Proposed Protected Area 
Development Corridors

Existing protected area development corridors identified in previous studies and the provincial protected area expansion strategy. 
Expansion of land uses not compatible with protected areas/beneficial green economy activities can severely degrade the 
economic potential of this valuable resource if allowed to expand into these zones.
1. Pilanesberg-Madikwe Heritage Park
2. Highveld Grassland corridor
3. Vredefort Dome World Heritage Site
4. Kgalagadi 
5. Magaliesberg Protected Environment
6. SA Lombard/Bloemhof Lower Vaal node

Protected Area Buffers The 1 km radius buffer around all formal protected areas.
Aquatic Ecological Support Areas Level 1 and Level 2
FEPA Fish Catchments Catchments supporting FEPA fish rivers.

ESA1 if natural
ESA2 if not 
natural

Wetland Clusters Clusters of larger wetlands and pans and their collective buffer (500 m).
Peat Wetland Buffers 500 m buffer around peat wetlands.
Dolomite Recharge Area The karst landscape of central North West around which all major eyes emerge and based on topography is the most likely area for 

the dolomitic aquifer recharge zone.
Other Natural Areas All remaining natural areas not included in the above CBA or ESA categories. Natural
No Natural Habitat Remaining These are areas that have been irreversibly modified and do not contribute to maintaining biodiversity pattern or ecological 

processes. These include urban and rural settlements; croplands; mining areas; and, forest plantations. The coverage of these areas 
was derived from the NW Province 2014 integrated land cover map.

Irreversibly 
Modified
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This	 section	 contains	 guidelines	 on	 land	
management objectives and land uses compatible 
and	 incompatible	with	 those	objectives	 for	each	
category	on	the	Map	of	Critical	Biodiversity	Areas.	
The	 land	management	 objectives	and	 land	use	
guidelines	(with	zones	and	associated	activities)	
are set out in Table 12 and Table 13 respectively 
(Section 4.1). Table 14 (Section 4.2) provides 
a	detailed	description	of	the	land	use	zones	and	
associated land use activities indicated in Table 
13. Section 4.4	 provides	 details	 on	 how	 the	
biodiversity	 sector	 plan	 should	 be	 consulted	 in	
land use decision-making processes.

The	land	use	zones	have	been	aligned	as	far	
as	possible	with	land	use	zones	that	are	typically	
used	 in	 the	 development	 of	 land	 use	 schemes	

around	 South	 Africa,	 but	 more	 specifically	 the	
Mpumalanga	 Province	 (adapted	 from	 MTPA,	
2014).	 The	 CBA	 Map	 categories,	 in	 particular	
Protected	 Areas,	 CBAs	 and	 ESAs,	 should	
therefore	 inform	 the	 development	 of	 municipal	
land	use	schemes	in	terms	of	the	Spatial	Planning	
and	Land	Use	Management	Act	(No.	6	of	2013)	
(SPLUMA)	 schedule	 2	 land	 use	 purposes	 (or	
other	 land	 use	 zones	 developed	 in	 terms	 of	
municipal	 bylaws),	 as	well	 as	 land	 use	 change	
applications (e.g. rezoning). 

These	 guidelines	 for	 compatible	 and	
incompatible land uses are designed to aid 
planners	 to	 identify	 the	 appropriate	 land	 use	
zones and controls to impose on areas designated 
as	CBAs	or	ESAs	when	developing	SDFs,	 land	

use	 schemes,	 EMFs	 or	 similar	 strategic	 land	
use	planning	tools.	The	guidelines	also	give	the	
evaluators	 of	 EIAs	 an	 indication	 of	 appropriate	
land	uses	within	each	category.	 Importantly,	 the	
North	 West	 Biodiversity	 Sector	 Plan	 provides	
guidance on appropriate land uses and does not 
grant	or	remove	existing	land	use	rights	or	take	the	
place	 of	 development	 application	 authorisation	
processes.

Table 15 (Section 4.3) contains broader 
land management guidelines for CBAs and 
ESAs	 that	 are	 compatible	 with	 the	 land	
management objectives presented in Table 
12.	 These	 management	 recommendations	 are	
designed to inform a wide range of land use 
planning	 and	 decision-making	 processes,	 as	

Guidelines for Land Use Planning 
and Decision-Making

Part D

4
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well as conservation implementation activities. 
The	 recommendations	 are	 intended	 to	 provide	
guidance to decision-makers and to serve as an 
informant to planning processes on appropriate 
land	management	 and	 land	 use	 activities;	 they	
do	not	grant	or	 remove	existing	 land	use	 rights	
or	 take	 the	 place	 of	 development	 application	
authorisation	processes.

Tables 12 to 15	should	be	read	in	conjunction	
with	each	other.

Part E (Section 5)	 should	 be	 consulted	 for	
complementary management recommendations 
that	could	be	implemented	in	the	North	West.	

4.1
Recommended Biodiversity-
Compatible Land Use Guidelines

For	 the	 biodiversity	 priority	 areas,	 namely	
formal	Protected	Areas,	CBAs	and	ESAs,	these	
guidelines	have	been	informed	by	the:

1. Land management objective (Table 12).
2. The	likely	impact	of	all	proposed	activities	on	

biodiversity	(i.e.	the	choice	of	development	
should	be	guided	by	the	potential	impact	on	
the	receiving	environment).	

In	Other	Natural	Areas	and	areas	with	No	Natural	
Habitat	 Remaining,	 no	 guidelines	 are	 offered,	
and decisions regarding land development and 
land	 use	 changes	 should	 take	 all	 sectors	 into	
consideration to ensure sustainable development.

IMPORTANT NOTE REGARDING LAND DEVELOPMENT APPLICATIONS

It	is	important	to	note	that	land	development	applications	may	require	environmental	authorisations	
and	town	planning	permission	irrespective	of	the	CBA	Map	category;	and	that	these	processes	must	
be	followed.	Where	development	applications	other	than	the	preferred	biodiversity-compatible	land	
uses (see Table 13 on page 56)	are	submitted	in	terms	of	the	NEMA	EIA	regulations,	integrated	
environmental	management	tools	or	land	use	legislation	(SPLUMA	regulations/municipal	bylaws),	
the	following	is	recommended:
•	 A	screening	exercise	should	be	undertaken	by	a	biodiversity	or	ecological	specialist	appointed	

by	the	Environment	Assessment	Practitioner	(EAP),	to	verify	the	CBA	Map	category	on	site	
(see Section 5.1).

•	 If	the	site	is	verified	as	a	CBA	1,	CBA	2,	ESA	1	and/or	ESA	2,	land	development	applications	
other	than	the	preferred	biodiversity-compatible	land	uses	(Table 13)	should	be	investigated	in	
detail	and	the	mitigation	hierarchy	applied	in	full.

•	 If	the	application	is	pursued,	the	application	should	be	informed	by	the	specialist	biodiversity	
or	ecological	assessment	as	undertaken	during	the	screening	phase. 

•	 Refer	to	Table 15	for	additional	land	management	recommendations	when	considering	
rezoning	or	development	applications	that	propose	a	change	in	land	use.
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CBA MAP CATEGORY LAND MANAGEMENT OBJECTIVE

Protected Area As per protected area management plan
Critical Biodiversity Area 1
(CBA 1)

Maintain in a natural or near-natural state that maximises the retention of biodiversity pattern and 
ecological process:
• Ecosystems and species fully or largely intact and undisturbed.
• These are areas with high irreplaceability or low flexibility in terms of meeting biodiversity pattern targets. If the 

biodiversity features targeted in these areas are lost then targets will not be met.
• These are biodiversity features that are at, or beyond, their limits of acceptable change.

Critical Biodiversity Area 2
(CBA 2)

Maintain in a natural or near-natural state that maximises the retention of biodiversity pattern and 
ecological process:
• Ecosystems and species fully or largely intact and undisturbed.
• Areas with intermediate irreplaceability or some flexibility in terms of meeting biodiversity targets. There are options 

for loss of some components of biodiversity in these landscapes without compromising the ability to achieve 
biodiversity targets, although loss of these sites would require alternative sites to be added to the portfolio of CBAs.

• These are biodiversity features that are approaching but have not passed their limits of acceptable change.
Ecological Support Area 1 (ESA 1) Maintain in at least a semi-natural state as ecologically functional landscapes that retain basic 

natural attributes:
• Ecosystem still in a natural, near-natural state or semi-natural state, and has not been previously developed.
• Ecosystems moderately to significantly disturbed but still able to maintain basic functionality.
• Individual species or other biodiversity indicators may be severely disturbed or reduced.
• These are areas with low irreplaceability with respect to biodiversity pattern targets only.

Ecological Support Area 2 (ESA 2) Maintain as much ecological functionality as possible (generally these areas have been substantially modified):
• Maintain current land use or restore area to a natural state.
• Ecosystem NOT in a natural or near-natural state, and has been previously developed (e.g. ploughed).
• Ecosystems significantly disturbed but still able to maintain some ecological functionality.
• Individual species or other biodiversity indicators are severely disturbed or reduced and these are areas that have low 

irreplaceability with respect to biodiversity pattern targets only.
• These are areas with low irreplaceability with respect to biodiversity pattern targets only. These areas are required to 

maintain ecological processes especially landscape connectivity.
Other Natural Areas and No Natural 
Habitat Remaining

Production landscapes:
• Manage land to optimise sustainable utilisation of natural areas.

Table 12.
A framework for linking 
the	spatial	planning	
categories (CBA Map 
categories) to land use 
planning and decision-
making guidelines based 
on	a	set	of	high-level	
land management 
objectives. Adapted 
from	the	guideline	for	
bioregional plans 
(Anon,	2008).
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Table 13.
A matrix of recommended 
land use zones and associated 
activities	in	relation	to	the 
CBA Map categories (adopted 
from	MPTA,	2014).	
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4.2
Descriptions of Land use Zoning Categories 
and Activities

Table 14	below	presents	a	description	of	the	land	use	zones	referred	to	
in Table 13,	along	with	the	land	use	activities	falling	within	these	zones	
(adopted	 from	 the	 Mpumalanga	 Biodiversity	 Sector	 Plan	 handbook	
(MPTA,	2014)).	The	land	use	zones	have	been	aligned	as	far	as	possible	
with	land	use	zones	generally	used	in	land	use	schemes,	and	a	linkage	
to	the	SPLUMA	schedule	2	land	use	purposes	is	indicated.

Table 14.
Land use zoning categories and activity 
descriptions	adopted	from	the	Mpumalanga	
Biodiversity	Sector	Plan	handbook	(MPTA,	2014).

LAND USE ZONE 1: ENVIRONMENTAL CONSERVATION

The Environmental Conservation zone provides for conservation purposes which includes a 
range of land use activities where biodiversity conservation is the primary land use objective. 

The Environmental Conservation zone includes:
• Conservation management activities in formal protected areas and informal conservation 

areas managed for biodiversity (wildlife production and recreational/educational tourism);
• Low-intensity eco-tourism activities (such as hiking trails); and
• Sustainable consumptive activities (e.g. sustainable harvesting of natural resources such as 

medicinal plants), conducted in natural habitats on public or private land.

This land use zone corresponds to the SPLUMA scheduled land use purpose ‘conservation 
purpose’.

These land use activities provide the following:
• Protection of the natural environment and natural processes for their historic, scientific, 

landscape, biodiversity, habitat, or cultural values.
• Provision of facilities, which assist in public education and the integration of the built and 

natural environments, with minimal degradation of the natural environment or natural 
processes.

• Creation of a holistic framework where culturally significant and historical sites are accorded 
equal status and value along with new developments.

• The sustainable provision of ecosystem services to the community.

Subject to appropriate controls, planning and management, these land use activities can be 
accommodated in CBAs and ESAs. It is the preferred land use in CBAs, ESAs and some ONAs. 
Where there is a requirement to use natural resources, this should be proven to be sustainable. 
This would include the concept of catchment management and protection for water security.
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LAND USE ZONE 2: ENVIRONMENTAL MANAGEMENT OVERLAY ZONE

The objective of the Environmental Management Overlay Zone is to provide a mechanism to 
protect biodiversity and promote sustainable development. This zone enables the Municipality 
to determine development management provisions that respond to specific biodiversity 
issues and characteristics of CBAs, ESAs and ONAs. Contractual obligations can be placed on 
landowners where additional land use rights have been granted (DEA&DP, 2004).

Further, it allows the Municipality to give effect to specific guidelines contained in the SDF or a 
policy plan, such as the NWBSP. In this instance, the guidelines could limit land use activities 
and specify more restrictive development rules, such as preventing increased intensification of 
land use in ESA 2 agricultural lands. The overlay zone provides a mechanism to develop land 
use regulations that are based on policy guidelines approved by the Municipality.

This zone includes:
The overlay zone can be utilised to protect land that is classified as CBAs and ESAs, and 
potentially ONAs where this is deemed necessary; that fall partially within any other land use 
zone below. For example, on land zoned as agriculture, but which still supports natural or 
near-natural areas on a portion of the land parcel. It could also include agricultural zoned land 
that is classified as ESA, for example along a river; where the land use should not be further 
intensified. The land use activities permitted in this zone should therefore correspond to the 
recommended land uses (Table 13) for the respective categories, particularly CBAs and ESAs.

This land use zone corresponds to the SPLUMA scheduled land use purpose ‘any other purpose 
that may be prescribed’, which in this instance is ‘Environmental Management Overlay 
Zone’ i.e. where an appropriate zone is developed for the land use scheme with respect to 
biodiversity protection and management.

LAND USE ZONE 3: TOURISM AND ACCOMMODATION

The Tourism and Accommodation zone provides opportunities for the development of a broad 
range of tourist and recreational facilities, inclusive of tourism, recreation and accommodation 
facilities. 

Tourism and Accommodation includes two sub-categories:
a) Low impact facilities	include	activities	such	as	outdoor	recreation	(e.g.	hiking	

trails,	4	x	4	tracks),	camping	sites,	display	boards,	gift	shops,	restrooms	and	non-
place-bound	tourist	and	recreation	facilities	such	as	paint-ball	parks.

b) High-impact facilities	include	developments	such	as	lodges,	hotels,	large	resorts,	
golf	courses	and	golf	estates,	polo	estates,	and	the	like.

Low Impact tourism and accommodation facilities that are in support of sustainable rural 
tourism, rural businesses and communities and that provide for the rural recreational and 
leisure needs of urban and rural dwellers, could be allowed in PAs, CBAs and ESAs subject 
to the appropriate biodiversity related controls being in place. High-impact tourism and 
accommodation facilities could only be considered in ONAs. In all cases, permission would be 
required to ensure that these land uses do not compromise the specific biodiversity objectives 
of the area, that the location of infrastructure is within already-modified areas (if possible), that 
large-scale tourist facilities are kept to the urban fringe and that infrastructure development is 
kept out of ecologically sensitive areas and priority biodiversity corridors.
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LAND USE ZONE 4: RURAL RESIDENTIAL

The Rural Residential zone makes provision for residential and recreational non-urban 
infrastructure associated with rural landscapes, including the villages and gardens of 
traditional areas (but excluding subsistence agriculture). 

Rural Residential includes three sub-categories: 
a) Low-Density	Rural	Housing,	the	establishment	of	lifestyle	estates	or	investment-type	

recreational	ownership	of	facilities	such	as	share-block	schemes,	multi-ownership	
reserves and eco-estates but excludes golf estates.

b) Traditional Communal Areas (Existing). 
c) Rural	(Communal)	Settlement	(New),	which	encompasses	new	residences	for	farm	

workers	and	retirees	i.e.	where	housing	is	available	to	farm	workers	who	currently	
live	on	the	farm	and	will	be	living	there	in	future,	either	due	to	personal	preference	
(e.g.	their	tenure	rights,	rural	surroundings,	place	for	retirement,	etc.)	or	because	
circumstances	require	it	(e.g.	working	hours,	etc.).

This land use zone corresponds to the SPLUMA scheduled land use purpose ‘residential 
purpose’ and represents rural residential housing.

The purpose of this land use zone is: 
• To create the opportunity for people to enjoy a semi-rural lifestyle and yet have ready access 

to the full range of physical and social services which are available in the adjacent urban 
areas.

• To allow only a limited number of ancillary uses so as to protect the primary low-density 
residential or agricultural land use.

• To ensure that urban agricultural activities are undertaken in a sustainable manner and in 
accordance with the relevant environmental principles. 

Land uses in this zone can be compatible in CBAs and ESAs, although impacts should be 
carefully assessed and managed. Applications should be handled on a case-by-case basis and 
the EIA regulations applied. 
Low-density rural residential housing and the development of some lifestyle estates may 
be compatible with biodiversity conservation objectives if land portions are large and the 
development footprint is small. In some cases, these kinds of land uses can lead to an increase 
in the amount of land available for conservation.

The following conditions should be observed:
• Intensive recreational developments such as golf and polo estates, which result in 

significant habitat loss and which represent urban development outside the urban edge, 
are not compatible with CBAs.

• Any infrastructural developments in CBA 1s should be avoided with respect to Traditional 
Communal Areas (Existing) and Rural Communal Settlements (New).

• Infrastructure development within CBAs and ESAs may be suitable if the property size 
exceeds 250 ha and if over 90% of the land is not modified in any way or form (through the 
establishment of infrastructure or gardens).

• Rural Residential development within CBAs, ESAs and ONAs can be considered if the houses 
and infrastructure are clustered, and meet other criteria that are consistent with the land 
management objectives (Table 12).

• Residential developments within ESAs must consider the functionality of the ESA, which 
may be related to connectivity and their role as biodiversity corridors. In these cases 
residential houses and infrastructure should not disrupt or fragment the corridor, or 
establish impermeable fences or boundaries to disrupt faunal (animal, insects, birds etc.) 
movement.

• Rural (Communal) Settlement should not involve the cadastral fragmentation of agricultural 
landscapes and; where possible, clustering of units in distinct housing precincts located in 
visually unobtrusive locations and existing footprints, but enjoying convenient access to the 
rural access network should be encouraged.
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LAND USE ZONE 5: AGRICULTURE

The Agriculture zone accommodates a range of land uses including:

a) Extensive	livestock	and	game	ranching	(where	‘extensive’	means	at	low	stocking	
rates	over	large	areas,	with	minimal	additional	food	supplementation).

b) Arable	land,	including	cultivation	of	irrigated	and	dryland	crops,	woodlots,	orchards	
and multi-cropping systems.

c) Agricultural	infrastructure,	including	agri-industrial	facilities,	agri-villages,	buildings,	
houses,	sheds	and	intensive	animal	production	facilities.	

This land use zone corresponds to the SPLUMA scheduled land use purpose ‘agricultural 
purpose’, and is sub-divided into the land use activities above.

Many zonation schemes distinguish between a number of agriculture zones (e.g. Agriculture 
1, Agriculture 2) based on agricultural land use activities and consent uses. This handbook 
presents the various land uses above which are characteristic of agricultural practices in the 
province and which could be used to develop distinct agricultural zones that could be aligned 
with the CBA Map categories.

Although many land uses are freely permitted within the agricultural zone, all of them, other 
than extensive livestock and game production, have significant impacts on biodiversity, and 
are largely incompatible with biodiversity conservation objectives. They may even accelerate 
degradation by causing habitat loss, soil erosion and hydrological changes. Their impacts vary 
from moderate to severe depletion of natural biota and disturbance of ecosystem functioning. 
However, they can still contribute to the overall functionality of a landscape and allow for the 
movement and foraging of animals.

Extensive Game and Livestock Production

Extensive Livestock and Game Ranching is the management of large areas of natural 
(unimproved) rangelands with the commercial objective of producing livestock or game 
animals for hunting or to sell as live animals or processed animal products. This specifically 
excludes feedlots and game breeding farms. This land use is considered to be compatible with 
biodiversity objectives of some PAs (such as Protected Environments), CBAs and ESAs, under 
certain conditions, including:
• A biodiversity and veld condition assessment should underpin the calculation of carrying 

capacity.
• Game and livestock stocking rates should never exceed the recommended carrying capacity.
• If the irreplaceability of the site is due to the presence of a grassland vegetation feature, 

then exclusive sheep farming should be avoided and stocking rates of concentrate grazers, 
such as blesbok (Damaliscus pygargus phillipsi), should be conservative (this may mitigate 
against commercial-scale production).

• Give preference to keeping game species that fall within their natural distribution range in 
the province.

• Appropriate grazing and burning regimes should be employed to ensure that rangeland 
condition does not deteriorate, specifically in terms of implementing a rotational burning 
and grazing system that allows for adequate rest of the vegetation.

• A coherent management plan that governs grazing, burning and invasive alien plant control 
(and other aspects of farm management) should be in place.

• Sensitive habitats and species-rich areas, such as intact grasslands, wetlands, rivers and 
forests, should ideally be delineated accurately and zoned separately, for example as the 
Environmental Conservation Zone or Environmental Management Overlay Zone.

• Ecologically and economically sustainable management is applied to farm portions above a 
certain minimum size, based on ecological and economic viability.
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Game Breeding

Game breeding is the subdivision of grazing veld into small camps (less than 100 ha) using 
fencing that does not allow free movement of naturally occurring wildlife (e.g. small mammals, 
reptiles, etc.). The extreme forms of fencing used in game breeding create impenetrable 
barriers to wildlife movement in the landscape. Game breeding also involves supplemental 
feeding of animals allowing stocking rates in excess of recommended carrying capacities. 
Game breeding is considered a form of feedlot intensive animal production resulting in severe 
impacts on biodiversity (loss of species), as well as ecological impacts (overgrazing, landscape 
fragmentation) that are difficult to mitigate. 

• Game breeding should not be permitted in CBAs or ESAs.
• Fencing systems should allow for natural wildlife movement. Total barrier systems in excess 

of 10% of the total property size are not permitted in any situation.

Conversion to a game breeding facility may require permits and authorisation from relevant 
environmental authorities.

Arable Land

The Arable Land category is subdivided into two sub-categories, which includes all 
forms of:

• Irrigated crops
• Dryland crops 
• These include for example orchards, pastures and improved grasslands. 

Any activity that turns the soil or replaces the natural vegetation with a crop generally results 
in loss of ecosystem composition and structure and is not considered compatible with the 
biodiversity objectives of PAs (with some exceptions in Protected Environments), CBAs, and 
some ESAs. In a few species-specific instances, arable land does contribute to an ESA objective 
by providing foraging habitat for animals such as blue cranes (Anthropoides paradiseus).

Agricultural Infrastructure

Agricultural Infrastructure includes:

• All the land use categories associated with infrastructure in the agricultural sector, including 
facilities associated with agri-industry (the processing of agricultural products close to the 
land where these are produced) and intensive animal production (the production of animals 
in confined areas that are dependent primarily on imported food, including dairy cattle in 
feedlots, piggeries, and fish farms in rivers). 

These land uses have impacts that are felt beyond the direct footprint of the land use activity 
itself, impacting on ecosystem functionality. All such Infrastructure is considered incompatible 
with the land management objectives of PAs (including Protected Environments) and CBAs. It 
can be considered in ESA with restrictions.

LAND USE ZONE 6: MUNICIPAL COMMONAGE

The Municipal Commonage zone provides for the implementation of the Municipal 
Commonage Policy of the National Government and the relevant municipality, and to promote 
and facilitate local agri-economic development. 

This land use zone corresponds to the SPLUMA scheduled land use purpose ‘agricultural 
purpose’.

Allowed activities include:
• The development of small-scale infrastructure and cropping. 
• Often includes unmanaged extensive grazing (with stocking rates higher than the carrying 

capacity of the vegetation). 

The activities listed above are generally not compatible with CBA land management 
objectives, but may (under certain conditions) be permitted in ESAs and ONAs. Furthermore, 
some areas of commonage contain areas of natural vegetation that could be of significant 
biodiversity value if the land is managed appropriately, and commonage may be important for 
maintaining ecological connectivity across landscapes.
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LAND USE ZONE 7: OPEN-SPACE 

Open Space provides for:
• Appropriately situated sites that are easily accessible for recreational purposes and activities 

for local and designated communities (including the physically challenged, the elderly, 
women, and children), and are located and maintained to attract visitors and tourists.

• Parks, botanical gardens and other open spaces as well as corridor linkages between open 
areas for passive recreational purposes.

This land use zone corresponds to the SPLUMA scheduled land use purposes ‘public purposes’ 
or ‘recreational purposes’.
Although there will be some infra-structural development associated with this land use zone, it 
could potentially be compatible with some of the management objectives of CBAs and ESAs if 
it secures significant areas of natural habitat.
However, this would need to be decided on a case-by-case assessment of the nature of the land 
use and the context of the area. In CBAs or ESAs, Open Space that maintains and enhances the 
natural habitat should be permitted.

LAND USE ZONE 8: RESIDENTIAL 

The Residential zone includes: 
• Residential housing in the urban or Traditional Communal Areas (Existing) and Rural 

Communal Settlements (New) context where the use of land is primarily for human 
habitation, and comprises a dwelling house, group housing or flats. It provides for safe and 
sustainable residential environments for all communities. It limits the allowable ancillary 
uses to those that can be accommodated within the residential fabric with minimal impact 
or disruption. 

This land use zone corresponds to the SPLUMA scheduled land use purpose ‘residential 
purposes’, and represents urban residential housing.
Many zonation schemes distinguish between a number of categories of residential (e.g. 
Residential Zone 1, Residential Zone 2) based on density (e.g. low, low-medium, medium-high, 
and high), however, these have been grouped into a single category in this handbook as the 
impacts on biodiversity objectives, and the recommended land use guidelines, are the same.
Residential land uses are generally not compatible with the land management objectives of  PAs, 
CBAs or ESAs, and should only be considered, subject to the necessary authorisations, in ONAs

or areas with No Natural Habitat Remaining. Urban or Rural Settlement expansion should 
be managed through the delineation of an urban edge, and all residential developments 
including Traditional Communal Areas (Existing) and Rural Communal Settlements (New) 
(and their associated infrastructure) should be located within the urban edge. Urban or rural 
settlement sprawl should be avoided.

LAND USE ZONE 9: URBAN INFLUENCE 

Urban Influence includes:
• An amalgamation of a number of land use zones (including Institutional, Urban Influence, 

General Mixed Use, Low Impact Mixed Use, Suburban Mixed Use and General Business) 
that have similar impacts on biodiversity.

This land use zone corresponds to a mix of the SPLUMA scheduled land use purposes, namely: 
‘commercial purposes’, ‘educational purposes’, ‘institutional purposes’, ‘business purposes’ and 
‘residential purposes’.
In all cases, the land uses allowed in these zones are not compatible with PAs, CBAs or ESAs, 
and should only be considered, subject to the necessary authorisations, in ONAs or areas with 
No Natural Habitat Remaining.

LAND USE ZONE 10: LOW IMPACT AND GENERAL INDUSTRY

This zone encompasses industrial land use activities, such as Low Impact Industry, General 
Industry and Industry.
This land use zone corresponds to the SPLUMA scheduled land use purpose ‘industrial 
purposes’.
These land uses are not biodiversity compatible and should not be located in PAs, CBAs or 
ESAs. They should be located in ONAs or areas with No Natural Habitat Remaining, subject to 
the appropriate authorisations.

LAND USE ZONE 11: HIGH IMPACT INDUSTRY

The High Impact Industry zone accommodates:
• Intensive, high-impact industries, which have high local impacts (e.g. high levels of air, 

water and noise pollution and heavy traffic) as well as significant dispersed and cumulative 
impacts. 
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This land use zone corresponds to the SPLUMA scheduled land use purpose ‘industrial 
purposes’.

These types of industrial developments have significant and wide-ranging impacts that may 
have effects hundreds of kilometres from their source, especially along river systems. High-
impact industrial development is not compatible with biodiversity and should not be located 
in PAs, CBAs, ESAs or ONAs. High Impact industry should be located in areas with No Natural 
Habitat Remaining, subject to the necessary authorisations and on condition that there are no 
negative impacts on neighbouring areas of high biodiversity importance.

LAND USE ZONE 12: TRANSPORT SERVICES

This zone accommodates transportation service functions and land uses such as:
• Airports, railway stations, petro-ports and truck stops, bus and taxi ranks and other transport 

depots. 

This land use zone corresponds to the SPLUMA scheduled land use purpose ‘transport 
purposes’, which corresponds to all the above transport related land use activities.

These services should be located so that they provide the catalyst for local economic 
development whilst ensuring that they are developed in accordance with EIA requirements and 
ongoing environmental monitoring procedures. 

All the land uses allowed in this zone are not compatible with PAs, CBAs and most ESAs, and 
should only be considered, subject to the necessary authorisations, in some ONAs or areas 
with No Natural Habitat Remaining, where it is certain they will not impact on neighbouring 
biodiversity priority areas.

LAND USE ZONE 13: ROADS AND RAILWAYS 

Roads and Railways include:
• All existing and future planned linear infrastructure, such as hardened roads and railways. 
• All activities and buildings associated with road construction and maintenance, e.g. toll 

booths, construction camps and road depot sites. It does not include power and telephone 
lines (which are accommodated under the next category, referred to as Utilities).

This land use zone corresponds to the SPLUMA scheduled land use purpose ‘transport 
purposes’, which includes roads, railways and associated construction and maintenance 
activities.

The land uses allowed in this zone can be biodiversity-sensitive and compatible with 
the land management objectives of CBAs, and ESAs under certain conditions (excluding 
freshwater CBAs), but should be discouraged where the management objective is the 
maintenance of ecological connectivity across the landscape, or where the installation of the 
infrastructure would disrupt this connectivity. In all other cases, transportation infrastructure 
could be allowed in ESAs and ONAs under certain conditions, and subject to the necessary 
environmental authorisations and other relevant approvals; however it should be discouraged 
in all CBAs.

The design of the transportation network should:
• Avoid impacts (direct or indirect) on CBAs and ESAs, especially connectivity of the landscape 

and local corridors. 
• Transport infrastructure should not be located in sensitive areas such as river and wetland 

buffers, and should avoid the relevant flood-lines.

LAND USE ZONE 14: UTILITIES

The Utilities zone allocates land for the provision of a diverse range of services such as:
• Water and sewerage works, linear structures (such as pipelines, canals and power lines) and 

other similar utilities. The Utilities zone should be located at a distance from residential or 
other land uses where they may detract from levels of amenity or safety.

This land use zone corresponds to the SPLUMA scheduled land use purpose ‘government 
purposes’ where it relates to activities or the use of land by national government, provincial 
government and a municipality to give effect to its governance role. In this handbook it 
extends to include parastatal companies, such as Eskom, the South African National Roads 
Agency (SANRAL), including other agencies, such as water service boards.
They should also be located such that disruption to natural areas and water courses through 
the laying of service pipelines or cables is minimised by adhering to sound environmental 
management principles. 
Waterworks, Sewerage Works
• This category includes a wide range of infrastructural installations serving rural and urban 

areas, including wastewater treatment works, bulk water transfer schemes, impoundments 
and energy-generation facilities (power station, wind farms).

Sewerage works and catchment transfers may have significant impacts on water quality and 
flow in rivers and wetlands. This land use category also falls outside of the municipal land use 
zonation system but is important when considering impacts on aquatic CBAs and ESAs.
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None of the land uses in this category are biodiversity-compatible and should not be located 
in CBAs or ESAs. They should be located in ONAs or heavily modified areas, subject to the 
appropriate authorisations. 
Linear Structures: Pipelines, Canals, Catchment Transfers and Power Lines 
• The structures included here are similar to transport services and roads and railways, but 

also include those linear engineering structures not included under Transport, Roads 
and Railways, such as pipelines, conveyor belts, power lines, canals etc. These can have 
measurable impacts on particular species, for example the impacts of power lines on birds.

The land uses allowed in this zone can be biodiversity-sensitive and compatible with the 
land management objectives of CBAs, and ESAs, but should not be established wherever the 
management objective is the maintenance of ecological connectivity in the landscape, or 
where the installation of the infrastructure would disrupt this connectivity. 
In all other cases, linear infrastructure could be allowed in ESAs and ONAs under certain 
conditions, and subject to the necessary environmental authorisations and other relevant 
approvals; it should be discouraged in all CBAs. The design of the infrastructure should avoid 
impacts (direct or indirect) on CBAs and ESAs, especially on ecological connectivity of the 
landscape and disruption of local corridors. Linear infrastructure should not be located in 
sensitive areas such as river and wetland buffers, and should avoid flood-lines, and if required 
to cross a CBA should cover the shortest distance possible.

Generally, land uses in the utilities category are not compatible with the land management 
objectives of aquatic CBAs or ESAs, but could be allowed, under certain conditions in PAs, and 
terrestrial CBAs, ESAs and ONAs.

The Quarrying and Mining zone includes all forms of mineral extraction and  
is sub-divided into two sub-categories: 
• Prospecting and underground mining.
• Quarrying and opencast mining (includes strip mining, surface mining, dumping and 

dredging). 
• It also encompasses the surrounding footprint of associated activities including the 

establishment of formal and informal residential areas, waste dumps, settling ponds and 
disposal sites, urban waste sites and landfill sites.

This land use zone corresponds to the SPLUMA scheduled land use purpose ‘mining purposes’.

None of the activities in this zone are biodiversity compatible and they should not be located 
in PAs, CBAs or ESAs. They should only be located in areas with No Natural Habitat Remaining, 
or in some ONAs, and then should be subject to all relevant authorisations and the proviso that 
they will not impact negatively on neighbouring biodiversity priority areas. 

Prospecting versus mining applications 
Prospecting, particularly bulk sampling and the fracturing of water tables, can have negative 
impacts on the environment. Prospecting also includes associated disturbances such as the 
construction of roads. Although prospecting does not automatically lead to the issuing of 
mining rights, it does grant the prospecting license holder the exclusive right of applying 
to mine the mineral resource. Prospecting is therefore, considered to have negative impacts 
on both CBAs and ESAs and any prospecting activities should be placed outside of these 
priority areas.

Underground mining versus open-cast / surface mining
The Quarrying and Mining zone can also be split into surface and underground mining 
activities. Although impacts from underground mining may be less than open-cast mining, 
impacts need to be considered in terms of both terrestrial and aquatic ecosystems. Ideally, no 
underground mining infrastructure should be located in or adjacent to terrestrial or aquatic 
CBAs and ESAs and no open-cast mining should occur in these biodiversity priority areas.

The following conditions should be observed:
• The NFEPA Implementation Manual (Driver et al., 2011) recommends that mining should 

not take place within 1 000 m of the outer edge of a generic 100 m wetland buffer (i.e. 1.1 
km if the buffer is 100 m).

• Buffer widths should be determined based on the guidelines in the NFEPA Implementation 
Manual, or according to the Department of Water and Sanitation buffer tool, when it is 
available. 

• Ideally, effluent should be reflective of Resource Quality Objectives, as determined by a 
Reserve Determination, or should be determined on the basis of species sensitivities.

• Any environmental management plan should align with the Mining and Biodiversity 
Guidelines (see Section 4.3, Table 16)

LAND USE ZONE 15: QUARRYING AND MINING
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4.3
Recommended Land Management Guidelines

Table 15 below presents a series of broad land management 
guidelines	 for	 land	 categorised	 as	 CBAs	 and	 ESAs	 that	 are	
compatible	 with	 the	 land	management	 objectives	 presented	 in	
Table 12.	Additional	and	more	detailed	sector-specific	land	use	
guidelines are listed in Table 16.

Table 15.
Recommended	land	management	
guidelines in Critical Biodiversity 
Areas and Ecological Support Areas.

GENERAL LAND MANAGEMENT GUIDELINES FOR CRITICAL BIODIVERSITY AREAS 
AND ECOLOGICAL SUPPORT AREAS

Managing loss of natural habitat in CBAs: 
• Further loss of natural habitat should be avoided in CBA 1, whereas loss should be minimised in CBA 2 

i.e. land in these two categories should be maintained as natural vegetation cover as far as possible.
• CBA 1s and CBA 2s not formally protected should be rezoned where possible to conservation or an 

appropriate zoning, and where possible declared in terms of the Protected Areas Act.
• CBA 1 and CBA 2 can act as possible biodiversity offset receiving areas.
• The provincial biodiversity stewardship programme may wish to prioritise privately owned properties in 

CBA 1s and CBA 2s to be incorporated into the protected area network through biodiversity stewardship 
agreements. The provincial protected area expansion strategy to use the CBA Map in prioritising these 
areas.

• Degraded or disturbed CBA 1s and CBA 2s should be prioritised for rehabilitation through programmes 
such as Working for Water and Working for Wetlands. An invasive alien species eradication programme 
should be implemented. If threatened species are identified as being present, rehabilitation programs 
should explicitly consider these species in the development of restoration programs. Rehabilitation 
activities should be undertaken in such a way that does not negatively impact on the survival of 
threatened species.

Managing loss of ecological functionality in ESAs:
• In ESA 1s, maintain in a functional state, avoid intensification of existing land uses (e.g. intensive 

agriculture including game breeding, settlement and mining/industry are not desired), and rehabilitate 
to a natural or near-natural state, where possible.

• In ESA 2s, additional impacts on ecological processes should be avoided.
• Maintain connectivity between CBAs, continue ecosystem functioning within the CBA corridors and 

prevent the degradation of adjacent CBAs.

General management guidelines in CBAs and ESAs:
• An Environmental Management Plan/Programme (EMP) should be compiled where required in CBA 

1, CBA 2 and ESA 1. The EMP should for example address issues of invasive alien species control, 
fire management, prevention of overgrazing and any other measures relating to the effective 
environmental management of the CBAs and ESAs. Fire management is especially important and 
should be appropriately managed for the particular vegetation type(s) on site.

• Control of illegal activities, such as hunting and dumping, which may impact on biodiversity, should be 
prioritised in CBA 1s, then CBA 2s then ESA 1s.
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Table 16.
Additional	land	use	guideline	documents	available	to	assist	specific	sectors.

Grassland Ecosystem Guidelines: SANBI 2013: Grassland Ecosystem Guidelines – 
Landscape interpretation for planners and managers. Compiled by Cadman, M; de Villiers, 
C; Lechmere-Oertel, R. and McCulloch, D. South African National Biodiversity Institute – 
downloadable from www.grasslands.org.za
Mining and Biodiversity Guideline: Department of Environmental Affairs; 
Department of Mineral Resources; Chamber of Mines; South African Mining and 
Biodiversity Forum, and the South African National Biodiversity Institute. 2013. Mining and 
Biodiversity Guideline – mainstreaming biodiversity into the mining sector. Downloadable 
from http://bgis.sanbi.org/Mining/project.asp.
Grazing and Burning Guidelines: SANBI, 2014. Grazing and Burning Guidelines – 
Managing Grasslands for Biodiversity and Livestock Production. Compiled by R. Lechmere-
Oertel. South African National Biodiversity Institute, Pretoria
Guidelines for incorporating biodiversity into Environmental Impact 
Assessment: Brownlie, S.; Walmsley, B. and Tarr, P. 2009. Guidance Document on 
Biodiversity, Impact Assessment and Decision-Making in Southern Africa. CBBIAIAIA 
Guidance Series. Capacity Building in Biodiversity and Impact Assessment (CBBIA) Project, 
International Association for Impact Assessment, North Dakota (USA).
Guidelines for working in Freshwater Ecosystem Priority Areas: Driver, A.; Nel, 
J.L.; Snaddon, K.; Murray, K.; Roux, D.J.; Hill, L.; Swartz, E.R.; Manuel, J. and Funke, N. 
2011. Implementation Manual for Freshwater Ecosystem Priority Areas. WRC Report TT 
1801/1/11, Water Research Commission, Pretoria.
Wetland Offset Guidelines:
Macfarlane, D., Holness, S.D., von Hase, A., Brownlie, S. & Dini, J. 2014. Wetland offsets: a 
best-practice guideline for South Africa. South African National Biodiversity Institute and 
the Department of Water Affairs. Pretoria. 69 pages. Downloadable from http://bgis.sanbi.
org/Mining/project.asp.
The North West Guidelines for the establishment of Country Estates, Private Resorts and 
Public Resorts in terms of the Development Facilitation Act, Act 67 of 1995. Available from 
NP Claassen at NW Department of Developmental Local Government and Housing: Spatial 
Planning And Land Use. 

• CBA 1s should be prioritised over CBA 2s and ESA 1s as far as possible for appropriate 
conservation related projects, for example Working for Water, Working for Wetlands, LandCare 
and beneficial green economy projects (e.g. alien clearing, rehabilitation etc.). NGOs are 
encouraged to direct their conservation projects, programmes and activities in i) CBA 1s, ii) CBA 
2s and iii) ESA 1s. In some cases, considerations for such projects might be warranted in ESA 2s. 

• The introduction and breeding of alien species should not be permitted in CBAs and ESAs.
• The restriction of animal movement (e.g. cheetah, African wild dog) due to impenetrable fences 

should be discouraged.
• Rezoning of properties in CBA 1s and CBA 2s, to afford additional land use rights that will result 

in increased biodiversity loss, should not be granted (i.e. permission to increase the permitted 
number of units per erf or per hectare should not be granted).

• Rezoning of properties in ESA 1s, to afford additional land use rights that will result in 
increased impacts on ecological processes, should not be granted, unless significant net 
conservation gains can be achieved, ecosystem functioning and connectivity of ESAs will not 
be compromised, and biodiversity impacts with regard to species and habitats are of at an 
acceptable significance and mitigated where possible.

• In highly modified ESA 2s that are still important for supporting ecological processes, current 
land uses should either be maintained or less intensive land uses permitted (e.g. game 
farming, game reserves, eco-tourism facilities, low density rural residential), intensification of 
land use should be avoided (e.g. a transition from extensive agriculture to urban or mining). If 
cultivation is no longer viable then these areas should be targeted for ecological restoration.

In instances where an application for environmental authorisation and / or waste 
management licence is required in terms of (1) the National Environmental Management 
Act (Act No. 107 of 1998) or (2) the National Environmental Management: Waste Act (Act 
No. 59 of 2008), and is located within a CBA or ESA, the following is recommended:
• An ecological assessment should be conducted by a suitably qualified and SACNASP registered 

ecologist or biodiversity specialist in accordance with any provincial standards that may be in 
place, and if these are not in place, the assessment should be in line with current best practice 
(e.g. Brownlie et al., 2009, see Table 16 and Appendix 1).

• The potential impacts of the proposed activity that may affect (1) the population viability 
of listed species in terms of the IUCN Threatened Species List, or (2) remaining extent of a 
Threatened Ecosystem as defined in the NWBSP, should be assessed by a suitably qualified 
specialist.
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4.4
Consulting the Biodiversity Sector 
Plan in Land Use Decision-Making: 
Environmental Impact Assessments, 
Land Development and Land Use 
Change Applications

As indicated in Section 1.2,	 the	 Biodiversity	
Sector Plan provides guidance for evaluating 
environmental	impact	assessments	(EIAs),	basic	
assessments,	 agricultural	 land	 use	 permits,	
water use licensing decisions and development 
control	 decisions	 through	 land	 use	 legislation	
(e.g.	 rezoning	 and	 subdivision	 approvals).	 The	
following	steps	should	be	taken	when	consulting	
the	 Biodiversity	 Sector	 Plan	 information	 in	
reactive decision-making processes.

4.1.1
STEP 1: ASSESS THE BIODIVERSITY 
SECTOR PLAN INFORMATION 

Consult	 the	 following	 GIS	 data	 (BGIS,	 BSP	
Data	DVD)	to	determine	the	CBA	Map	category,	
biodiversity	 features	 and	 land	 cover	 on	 the	
property: 
•	 Consult	the	CBA	Map	GIS	shapefile	to	

determine	the	category	of	the	property	
(CBA,	ESA,	ONA	and/or	No	Natural	Habitat	
Remaining).	

•	 Consult	the	associated	GIS	shapefiles	
to	determine	the	presence	of	specific	
biodiversity	features	on	the	property	e.g.	
wetland,	river,	vegetation	type.

•	 Consult	the	‘CBA	Lookup	Table’	GIS	shapefile	
for	criteria	that	determined	CBA	or	ESA	
status.

•	 Consult	the	‘Land	Cover’	GIS	shapefile	to	
determine	the	land	cover	category	of	the	
property	(natural,	degraded,	irreversibly	
modified	etc.).	

4.1.2
STEP 2: ASSESS OTHER AVAILABLE 
INFORMATION 

Consult	other	available	information	to	assist	with	
interpreting	 the	 biodiversity	 of	 the	 property	 and	
surrounding	 area.	 This	 is	 especially	 important	
since	the	Biodiversity	Sector	Plan	CBA	Map	was	
not	done	at	a	fine-scale.	For	example:
•	 Consult	Google	Earth	imagery	and	up-to-date	

orthophotos	or	aerial	imagery	to	assess	the	

presence	of	natural	vegetation	on	site	and/or	
the	level	of	modification	or	degradation.	

•	 Consult	the	Land	use	Decision	Support	Tool	
on	the	SANBI	BGIS	website	at	http://bgis.
sanbi.org	to	determine	property	specific	
details. 

•	 Consult	the	SANBI	website	for	additional	
biodiversity information resources at 
http://www.sanbi.org/information. 
For	example,	threatened	species,	bird	
observations.

•	 SDFs,	SEAs	and	EMFs	can	be	consulted	for	
land use policy recommendations.

•	 Other	strategic	guidelines	can	be	consulted	
(see Table 16).

4.1.3
STEP 3: SITE VERIFICATION

A	 biodiversity	 or	 ecological	 specialist	 should	
conduct	a	site	visit	to	verify	that	the	Biodiversity	
Sector	 Plan	 CBA	 Map	 is	 accurate.	 This	 is	
especially	 important	 since	 the	 CBA	 Map	 was	
not	 done	 at	 a	 fine-scale	 and	 is	 dependent	 on	
the	 accuracy	 of	 the	 input	 data.	 The	 role	 of	 the	
specialist	 is	 to	 either	 confirm	 or	 recommend	 to	
modify	the	CBA	classification	of	the	site	based	on	
observed	conditions.	As	a	minimum,	the	following	
should	be	determined	by	the	specialist,	namely:
•	 Ground-verify	that	the	CBA	Map	input	

biodiversity	features	(i.e.	vegetation	types,	
aquatic	habitats,	species	of	conservation	
concern,	etc.,	see Table 11) and context 
information (e.g. land cover) are accurately 
mapped	and	classified:
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–	Confirm	the	land	cover	category	of	the	
property	and	neighbouring	properties	
(natural,	degraded,	irreversibly	
modified).

–	As	a	minimum	confirm	and	accurately	
map all terrestrial and aquatic 
biodiversity features used in 
determining	the	CBA	Map.	Emphasis	
should	also	be	on	ecological	processes	
(e.g. landscape fragmentation and 
connectivity)	therefore	it	is	important	
that,	as	a	minimum,	the	land	cover	
of	neighbouring	properties	is	also	be	
confirmed.

–	Based	on	the	criteria	laid	out	in	Table 
11,	confirm	or	recommend	to	modify	
the	CBA	Map	category	of	the	property	
(CBA,	ESA,	ONA	and/or	No	Natural	
Habitat	Remaining).

–	Refer	to	the	Frequently	Asked	Questions	
when	verifying	the	CBA	Map (see 
Section 5.2 below).

•	 As	a	minimum	the	specialist	should	produce	
an	ecological	sensitivity	map	for	the	property	
that	accurately	delineates	and	specifies:
–	The	CBA	Map	category	and	associated	

land management objective.
–	The	land	cover	category.
–	Vegetation	type(s),	ecosystem	status	

and ecosystem protection level.
–	Other	biodiversity	features	that	have	

not	been	mapped	or	have	not	been	
accurately	mapped	(e.g.	threatened	
species,	wetlands,	natural	areas),	

which	should	have	been	classified	as	a	
CBA or ESA.

–	Particularly	for	extensive	sites,	indicate	
the	confirmed	presence	and	potential	
likelihood	of	presence	of	species	of	
special	concern	and/or	special	habitats.	

–	Ecological	process	areas	that	either	
delineate	the	presence	of	a	mapped	
CBA	or	ESA	corridor,	small	scale	
corridors	(e.g.	along	a	stream,	drainage	
lines)	or	process	areas	(e.g.	rivers,	
wetlands and associated buffers).

–	Recommended	buffers	for	wetlands,	
rivers	and	other	special	habitats	or	
species.

–	Level	of	disturbance	of	the	vegetation	
type(s)	i.e.	pristine	(high	sensitivity),	
moderately degraded (moderate 
sensitivity)	or	highly	degraded	(low	
sensitivity);	stating	the	degree	of	
intactness,	including	the	identification	of	
alien invasive species.

–	Potential	for	rehabilitation/restoration.
–	The	ecological	sensitivity	map	should	be	

provided	in	shapefile	format,	with	the	
proposed development area (go area) 
and	the	area	that	will	not	be	developed	
(no	go	area)	presented	in	hectares	
(extent of go and no go area per 
cadastral unit).

Refer	 to	 the	 detailed	 terms	 of	 reference	
recommended in Step 5 - Section 5.1.5.

4.1.4
STEP 4: CONSULT THE GUIDELINES FOR LAND 
USE PLANNING AND DECISION-MAKING 
(SECTION 4)

•	 Once	the	CBA	Map	category	of	the	property	
has	been	determined	(Step	3),	consult	the	
land management objective (Table 12),	
recommended biodiversity-compatible land 
uses (Table 13) and land management 
guidelines (Table 15) in Section 4. 

4.1.5
STEP 5: FOLLOW THE TERMS OF REFERENCE 
FOR AN ECOLOGICAL ASSESSMENT PROCESS

Until	such	time	that	a	provincial	Terms	of	Reference	
for an ecological assessment is developed for 
a	 basic	 assessment	 or	 full	 EIA,	 the	 terms	 of	
reference	 contained	 in	 Annexure	 1	 should	 be	
followed.	The	full	terms	of	reference	can	also	be	
accessed from http://biodiversityadvisor.sanbi.
org/planning-and-assessment/environmental-
assessments /contextua l isa t ion/what - is -
screening/tor-for-screening/.

All	mapped	information	should	be	
provided	in	shapefile	(GIS)	format,	with	
the	proposed	development	area	(go	area)	
and	the	area	that	will	not	be	developed	
(no	go	area)	presented	in	hectares	
(extent	of	go	and	no	go	area	per	property/
site).	Information	(GIS	and	explanatory	
document)	should	be	provided	to	the	
environmental department 
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5.1
Integrating the Biodiversity Sector 
Plan in Proactive Land Use Planning 

As indicated in Section 1.2,	the	Biodiversity	Sec-
tor Plan can serve as input into a range of proac-
tive	land	use	planning	mechanisms	at	the	munici-
pal	level.	Most	importantly,	the	NWBSP	serves	as	
the	biodiversity	 input	of	 the	 IDP	and	SDF,	which	
further	informs	the	various	municipal	sector	plans	
(e.g.	water,	transport,	agriculture,	housing).	

5.1.1

SPATIAL DEVELOPMENT FRAMEWORKS

Section	 12.1(m)	 of	 the	 SPLUMA	 requires	 that	
SDFs take cognisance of any environmental 
management	instrument	adopted	by	the	relevant	
environmental	management	authority	(i.e.	READ).	
Consequently,	 the	 NWBSP,	 CBA	 Map	 and	 land	
use	 guidelines	 provide	 crucial	 information,	
which	assist	 in	 the	development	of	 an	SDF	and	
associated	land	use	management	instruments,	in	
the	following	manner:

•	 The	review	and	update	of	SDFs	should	
incorporate	the	spatial	data	and	land	
use guidelines to promote sustainable 
development.	Although	the	revised	CBA	Map	
was	aligned	with	the	current	SDFs,	the	SDFs	
need	to	incorporate	the	CBA	Map	categories	
and	guidelines	in	the	final	SDF	maps.	

•	 According to legislation3	SDFs	should	include	
a Strategic Environmental Assessment4 

3	SPLUMA	Section	21j	and	the	Local	Government:	
Municipal Planning and Performance Management 
Regulations	21	(published	in	terms	of	section	120	of	the	
Municipal Systems Act).
4 DEAT	published	(1)	A	Guideline	Document	-	Strategic	
Environmental	Assessment	in	South	Africa	(2000);	and	(2) 
Strategic	Environmental	Assessment	Guideline	–	Integrated	
Environmental Guideline Series 4 (2007). 

Measures for Biodiversity 
Management in the North West

Part E
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(SEA),	which	must	be	aligned	with	those	of	
neighbouring	municipalities.	A	municipal	SEA	
identifies	areas	where	particular	development	
types	can	occur	and	“red-flags”	or	cautions	
against development in sensitive areas. 
The	CBA	Map	provides	more	accurate	
spatial information and policy guidelines for 
incorporation into an SEA Map. 

•	 Capturing	land	use	changes	in	GIS	in	CBA	
and	ESA	as	part	of	the	municipal	land	use	
management	system	can	assist	in	the	
monitoring	and	evaluation	of	the	SDF.

•	 The	demarcation	of	the	urban	edge	can	
be	informed	by	the	location	of	CBAs;	and	
potentially ESAs.

•	 Section	24.2(b)	of	SPLUMA	also	requires	
that	land	use	schemes	take	cognisance	of	

any environmental management instrument 
adopted	by	the	relevant	environmental	
management	authority	(i.e.	READ).	The	
NWBSP	data	should	therefore	inform	the	
land	use	scheme,	especially	in	terms	of	
the	scheduled	2	land	use	purposes	of	the	
SPLUMA	(or	other	land	use	zones	developed	
in	terms	of	SPLUMA)	as	it	relates	to	the	CBA	
Map and associated land use guidelines. See 
Section 4, Table 13 and Table 14. 

•	 EMFs are currently only done at a 1:50 000 
scale	due	to	data	constraints;	and	conse-
quently	the	NWBSP	can	inform	these	plans	
where	more	detailed	information	is	available.	
CBAs	and	ESAs	can	contribute	to	the	delinea-
tion	of	environmental	management	zones	that	
require	special	management	that	is	informed	
by	the	land	use	guidelines	(Section	4).	

A	 quick	 guide	 to	 incorporating	 the	NWBSP	 into	
SDFs	(and	IDPs)	is	shown	in	Table 17 (adapted 
from Pierce and Mader (2006)).

5.1.2
INTEGRATED DEVELOPMENT PLANS

The	 Integrated	Development	Plan	 (IDP)	 reflects	
multi-sectoral	 planning	 at	 the	 municipal	 level.	
It	 must	 comply	 with	 the	 ‘Environmental	 Right’	
of	 the	 Constitution	 (Section	 24)	 and	 the	 NEMA	
principles (Section 2).	 In	 order	 to	 ensure	
environmental	 sustainability,	 it	 usually	 includes	
an	 Environmental	 Sector	 Plan	 (or	 Integrated	
Environmental Management Programme). A quick 
guide	to	incorporating	the	NWBSP	into	IDPs	(and	
SDFs)	is	shown	in	Table 17 (adapted from Pierce 
and Mader (2006)).

IDP PHASES BASIC ELEMENTS IN DEVELOPING THE SDF USE OF THE BIODIVERSITY SECTOR PLAN 
(CBA MAP AND GUIDELINES)

PHASE 1: Analysis
Gather all information.
Analyse information for:
i) trends; and 
ii) issues that can be shown on a map.

Identify needs, including normalisation after 
apartheid, transport etc.

Report for public comment.

Biodiversity importance of land (or category on the CBA Map), current 
land use, agriculture, the built environment, infrastructure, transport 
routes, watersheds, geology etc., heritage sites, State of Environment 
Reporting, Strategic Environmental Assessment. Analyses includes:
i) trends (e.g. the direction in which the town is growing, land suitable for 
development);
ii) issues (e.g. a need for housing, schools or a clinic in a certain area; 
protecting ecosystem services, agriculture (food security) and land reform).

Planners and decision-makers use the Biodiversity 
Sector Plan (Critical Biodiversity Areas Map and 
guidelines) to identify which areas to develop 
and which to leave undeveloped and conserved or 
appropriately zoned & managed. 

Table 17.
A	guide	to	incorporating	the	Biodiversity	Sector	Plan	into	IDPs	and	SDFs,	especially	the	
provincial	SDF	which	will	inform	municipal	SDFs	(adapted	from	the	Pierce	and	Mader	(2006)).
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IDP PHASES BASIC ELEMENTS IN DEVELOPING THE SDF USE OF THE BIODIVERSITY SECTOR PLAN 
(CBA MAP AND GUIDELINES)

PHASE 2: Strategy
Identify vision, mission, objectives, strategies for 
dealing with needs, problems and issues, such 
as Local Economic Development (LED), poverty 
alleviation, the natural environment, possible 
projects.

Reports for public comment.

Critical Biodiversity Areas Map indicates: Priority areas for conservation, 
opportunities and constraints on developments.

Report(s) for public comment.

Plan which areas to develop and which to leave 
undeveloped and conserved or appropriately zoned & 
managed.

PHASE 3: Projects
Identify priorities, refine projects. Prioritise 
projects and finances, which together influence 
the SDF and revision of sector plans. Assess 
environmental impacts of projects.

Critical Biodiversity Areas Map indicates areas where restoration projects 
or other biodiversity related projects for poverty alleviation can take place 
e.g. Working for Water, green economy etc. 

Identify areas for restoration projects, or other 
biodiversity related projects, revision of land use 
scheme, EMF development, revision of sector plans 
etc.

PHASE 4: Integration
5-yr financial plan and programmes for capital 
investment, integrated LED, environment 
(including biodiversity), poverty alleviation, 
gender equity etc.

Draft IDP report for public comment.

Draft report and map based on the Critical Biodiversity Areas Map 
with overlying infrastructure and land uses, sites for integrated projects 
(e.g. large scale housing development, poverty alleviation projects e.g. 
restoration), open spaces, urban edge, development nodes, corridors, 
cemeteries, waste sites, social and emergency services etc.

Draft SDF report and map for public comment.

Provincial officials, NGOs and public to ensure that the 
Biodiversity Sector Plan is upheld. 

PHASE 5: Approval
Final IDP report approved based on the Critical 
Biodiversity Areas Map and other BSP 
information.

Final SDF report and map approved based on the Critical Biodiversity 
Areas Map and other BSP information.

Councillors, municipal officials, provincial officials, 
NGOs and the public to ensure that the Biodiversity 
Sector Plan is upheld.
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IDP PHASES BASIC ELEMENTS IN DEVELOPING THE SDF USE OF THE BIODIVERSITY SECTOR PLAN 
(CBA MAP AND GUIDELINES)

PHASE 2: Strategy
Identify vision, mission, objectives, strategies for 
dealing with needs, problems and issues, such 
as Local Economic Development (LED), poverty 
alleviation, the natural environment, possible 
projects.

Reports for public comment.

Critical Biodiversity Areas Map indicates: Priority areas for conservation, 
opportunities and constraints on developments.

Report(s) for public comment.

Plan which areas to develop and which to leave 
undeveloped and conserved or appropriately zoned & 
managed.

PHASE 3: Projects
Identify priorities, refine projects. Prioritise 
projects and finances, which together influence 
the SDF and revision of sector plans. Assess 
environmental impacts of projects.

Critical Biodiversity Areas Map indicates areas where restoration projects 
or other biodiversity related projects for poverty alleviation can take place 
e.g. Working for Water, green economy etc. 

Identify areas for restoration projects, or other 
biodiversity related projects, revision of land use 
scheme, EMF development, revision of sector plans 
etc.

PHASE 4: Integration
5-yr financial plan and programmes for capital 
investment, integrated LED, environment 
(including biodiversity), poverty alleviation, 
gender equity etc.

Draft IDP report for public comment.

Draft report and map based on the Critical Biodiversity Areas Map 
with overlying infrastructure and land uses, sites for integrated projects 
(e.g. large scale housing development, poverty alleviation projects e.g. 
restoration), open spaces, urban edge, development nodes, corridors, 
cemeteries, waste sites, social and emergency services etc.

Draft SDF report and map for public comment.

Provincial officials, NGOs and public to ensure that the 
Biodiversity Sector Plan is upheld. 

PHASE 5: Approval
Final IDP report approved based on the Critical 
Biodiversity Areas Map and other BSP 
information.

Final SDF report and map approved based on the Critical Biodiversity 
Areas Map and other BSP information.

Councillors, municipal officials, provincial officials, 
NGOs and the public to ensure that the Biodiversity 
Sector Plan is upheld.

The	 Biodiversity	 Sector	 Plan	 is	 only	 one	
component	 of	 the	 Environmental	 Management	
Plan,	 which	 covers	 a	 range	 of	 environmental	
management	 issues,	 such	 as	 the	 control	 of	
wastewater	 discharge	 and	 air	 pollution.	 The	
Environmental	 Management	 Plan	 of	 the	 IDP	
comprises	 projects	 or	 programmes	 that	 aim	 at	
achieving	 environmental	 sustainability.	 These	
can	 be	 mechanisms	 or	 tools	 for	 ensuring	 the	
protection of CBAs and ESAs. 

The	following	is	not	an	exhaustive	list	of	potential	
environmental projects or programmes to assist 
with	 the	 protection	 and	 maintenance	 of	 CBAs	
and ESAs: 
•	 Expanding	the	protected	area	network	

through	formal	protected	areas,	stewardship	
and	other	mechanisms	(e.g.	re-zoning,	open	
space,	conservancies)	in	CBAs	and	ESAs.

•	 Stewardship	application	and	property	rebates	
and exemptions for landowners protecting 
CBAs	and	ESAs.	This	would	include	the	
development of municipal property rates by-
laws	that	promote	the	protection	of	CBAs	and	
ESAs.

•	 Developing environmental policies and by-
laws to protect CBAs and ESAs.

•	 Developing	State	of	Environment	Reports	
that	monitor	the	status	(extent)	of	CBAs	
and	ESAs	by	capturing	land	use	changes	in	
GIS	in	CBA	and	ESA	(which	assists	in	the	
monitoring	and	evaluation	of	the	SDF.	See 
Section 5.2.1).

•	 Developing Environmental Management 
Plans or Programmes for municipal owned 
land supporting CBAs and ESAs.

•	 Developing	municipal	Alien	Invasive	Species	
Management Programmes in CBAs and 
ESAs 1 i.e. prioritizing CBAs and ESAs for 
alien	clearing	on	municipal	owned	land,	which	
is	required	in	terms	of	the	Biodiversity	Act.	

•	 Identifying	beneficial	green	economy	and	
Local Economic Development projects in 
CBAs and ESAs for alleviating poverty (e.g. 
alien	clearing	and	rehabilitation	programmes,	
Expanded Public Works Programmes).

•	 The	use	of	the	NWBSP	information	to	inform	
water sector plans and water resource 
management.	Although	water	resource	
management is not strictly a municipal 
function,	the	delegation	of	water	resource	
management from central government to 
catchment	level	is	being	achieved	through	
the	establishment	of	Catchment	Management	
Agencies.	These	agencies	comprise	all	
relevant	water	users,	including	municipalities.	
The	CBA	Map	and	land	use	guidelines	can	
be used to identify priority water resource 
features	(wetlands,	rivers,	strategic	water	
source	areas)	that	need	to	be	safeguarded.

•	 The	identification	of	CBA	and/or	ESA	sites	for	
the	relocation	of	confiscated	or	rehabilitated	
wildlife	by	the	provincial	biodiversity	
management	directorate,	which	will	assist	
with	the	restoration	of	wildlife	populations	
in	these	areas	(e.g.	sites	for	the	release	of	
leopards	and	other	species).	

As part of multi-sectoral planning processes 
and	 cooperative	 governance,	 NW	 READ	 in	
association	 with	 relevant	 organisations	 (e.g.	
sector	 representative	 bodies,	 DEA,	 SANBI,	
SANParks) could consider developing Best 
Practice	Guidelines,	for	example:
•	 Best Practice Guidelines for Conservation 

Game/Stock	Farming.
•	 Best Practice Guidelines for Fire 

Management.
•	 Best	Practice	Guidelines	for	the	Management	

of Game Breeding Programmes.

5.2
Frequently Asked Questions when 
using the CBA Map 

The	 following	 frequently	 asked	 questions	 will	
assist	when	using,	interpreting	and	verifying	the	
CBA Map:

1. What if the CBA Map and the land cover 
map	(shapefile)	both	indicate	that	the	
property is located within a CBA or ESA 
but the site visit reveals that the property 
is degraded or that no natural habitat 
occurs	on	the	site	(i.e.	it	is	modified)?

In	 these	 instances	 it	 is	 very	 important	 to	
interrogate	 the	 land	 cover	 map	 compared	 with	
the	 site	 conditions.	 Possible	 explanations	 for	
such	contradictions	include:
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1.1	If	there	is	a	mismatch	between	site	
conditions	and	the	land	cover	map/shapefile,	
then	the	CBA	Map	is	in	question.

•	 For	example:	The	site	is	categorised	as	
CBA/ESA	1,	the	land	cover	category	is	
natural/near-natural	and	the	physical	site	
assessment	reveals	that	the	property	is	
degraded	or	modified	(agriculture,	cultivation,	
residential).

•	 The	site	may	have	been	incorrectly	classified	
as	CBA/ESA	due	to	an	error	in	the	land	
cover	map,	or	alternatively	a	disturbance	
to	the	site	has	occurred	subsequent	to	
the	development	of	the	CBA	Map.	The	
systematic	planning	process	‘chooses’	
pristine	(natural/near-natural)	vegetation	
over degraded vegetation to qualify as a 
CBA.	However,	due	to	inaccuracies	in	the	
land	cover	data,	the	site	visit	will	show	that	
the	actual	land	cover	on	site	is	different	to	
that	indicated	in	the	land	cover	map.	In	such	
instances,	the	site	must	then	be	assessed	for	
its	potential	to	be	rehabilitated	and/or	its	role	
as	part	of	a	landscape	corridor.	Furthermore,	
the	proposed	activity	at	the	site	should	be	
investigated in terms of its potential impact 
on	adjacent	land	correctly	classified	as	CBA	
and ESA 1.

Assessing	 historical	 aerial	 imagery	 (where	
available)	 to	 determine	 land	 cover	 prior	 to	 the	
development	of	the	CBA	Map	should	assist	with	
verifying	the	accuracy	of	the	land	cover	map	and	
CBA Map category.

1.2 If	there	is	a	match	between	site	conditions	
and	the	land	cover	map/shapefile,	then	the	
CBA Map is correct.

•	 For	example:	The	site	is	categorised	as	an	
ESA	2,	the	land	cover	category	is	modified	
(i.e.	intensive	agriculture,	cultivation)	and	
the	physical	site	assessment	reveals	that	
the	property	is	modified	(i.e.	intensive	
agriculture,	cultivation).

•	 Modified	areas	(e.g.	agricultural	land	
in	floodplains	and	wetland	areas)	are	
categorised	as	ESA	2.	The	land	cover	map	
will	show	the	site	as	cultivation	or	agriculture.	
This	is	because	they	are	currently	or	
potentially still important for supporting 
ecological processes (e.g. wetland buffer 
areas,	riparian	areas	and	floodplains,	
linkages important for pollination and animal 
movement).	In	such	instances,	current	
land	uses	should	either	be	maintained	or	
less intensive land uses permitted and 
intensification	of	land	use	should	be	avoided.	
If	cultivation	is	no	longer	viable	then	these	
areas	should	be	targeted	for	ecological	
restoration.

Based	on	the	criteria	laid	out	in	Table 11	and	the	
site	assessment,	confirm	or	propose	modification	
of	 the	CBA	Map	and	land	cover	category	of	 the	
property.

2. What if natural habitat is found on a 
site but this is not indicated on the land 
cover	map/shapefile	(and	therefore	not	
classified	as	a	CBA	or	ESA)?

Such	inaccuracies	may	result	from	inconsistencies	
in	 scale	or	 land	cover	 classification	error.	 If	 the	
map	shows	that	no	vegetation	remains,	but	a	site	
visit	reveals	the	presence	of	natural	habitat,	refer	
to	 the	vegetation	data	(GIS	maps)	 to	determine	
the	vegetation	type	and	its	ecosystem	status.	

The	 site	 must	 then	 be	 assessed	 for	 the	
presence	of	features	that	would	make	it	important	
for	 biodiversity	 conservation	 (e.g.	 wetlands,	
special	 habitats	 or	 species	 of	 special	 concern),	
which	would	classify	 it	as	a	CBA.	By	 identifying	
these	 biodiversity	 features	 (i.e.	 the	 selection	
criteria in Table 11	 and	 Desmet	 and	 Schaller,	
2015),	it	may	be	possible	to	determine	the	correct	
CBA	Map	category.	The	precautionary	principle,	
and all applicable objectives and recommended 
policies (see Section 4)	 should	 still	 be	 applied	
during decision-making. 

3.	 Do	‘Other	Natural	Areas’	still	require	a	
biodiversity	assessment?	

Yes,	in	Other	Natural	Areas	it	is	important	to	check	
for	 special	 biodiversity	 features,	 e.g.	 wetlands	
or	 species	 of	 special	 concern	 (i.e.	 threatened	
species). Knowledge of special features or 
species	 is	 incomplete,	and	therefore	 it	 is	critical	
to	verify	that	they	do	not	occur	on	the	site.	

4. How does the National Equivalent 
ecosystem	status	relate	to	the	CBA	Map?	

All	natural	intact	patches	of	Critically	Endangered	
(CR)	 ecosystems	 or	 features	 are	 CBA.	 For	
Endangered	 (E),	 Vulnerable	 (V)	 or	 Least	
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Threatened	 (LT)	 vegetation	 types,	 the	 most	
efficient	areas	 (i.e.	 on	 the	 least	amount	of	 land	
possible)	 that	 can	 meet	 national	 biodiversity	
targets	have	been	included	in	CBA.	All	remaining	
areas	 are	 categorised	 as	 Other	 Natural	Areas.	
This	 is	done	to	ensure	that	an	optimal	 layout	of	
E,	V	and	LT	vegetation	types	is	conserved,	while	
still	meeting	national	biodiversity	targets,	and	to	
prevent	further	fragmentation	of	these	categories	
over time. Refer to Table 6.

5. How do Biodiversity Offsets relate to the 
CBA	Map?

CBAs are ideal biodiversity offset receiving 
areas.	 READ	 could	 be	 consulted	 to	 identify	
CBA offset receiving areas. To maintain national 
biodiversity targets and ensure sustainable 
development,	no	CBA	(or	part	thereof)	should	be	
lost to development or incompatible land uses 
as	 identified	 in	Table 13.	 If	 this	 is	unavoidable,	
such	a	loss	should	be	offset.	The	‘Western	Cape	
Provincial	 Guideline	 on	 Biodiversity	 Offsets’	 is	
available at www.capegateway.gov.za/deadp.

6. How do CBA and ESA affect existing 
land-use	rights?

CBA Maps cannot grant or take away existing land 
use	rights.	They	are	intended	to	inform	proposed	
land	use	changes	or	development	applications.

7.	 Will	all	CBAs	become	protected	areas?
It	 is	 not	 possible	 for	 all	 CBA	 to	 be	 formally	
conserved	 in	 protected	 areas.	 Nonetheless,	 all	
should	be	afforded	some	form	of	protection	e.g.	
formal	protected	areas	in	terms	of	the	Protected	
Areas	Act,	 appropriate	 zoning	 (in	 terms	 of	 the	
SPLUMA)	 and	 as	 other	 conservation	 areas	
(stewardship	 agreements	 or	 conservancies).	
CBA	 Maps	 will	 be	 used	 to	 inform	 the	 ideal	
location	 of	 future	 protected	 areas,	 priority	
landscape	 corridors,	 stewardship	 activities	 and	
conservancies etc. 

8.	 What	does	it	mean	if	we	lose	a	CBA?
The	 CBA	 Map	 identified	 areas	 for	 conserving	
biodiversity	 pattern	 and	 process	 targets	 on	 the	
least	amount	of	land	possible.	The	conversion	of	
habitat	within	a	CBA	means	 that	 there	will	be	a	
permanent loss of an important ecological feature 
or	 part	 (or	 whole)	 of	 a	 landscape/biodiversity	
corridor.	 Furthermore,	 that	 more	 land	 may	 be	
required	to	meet	the	same	targets.	

9.	 Will	the	CBA	Map	ever	change?
Land-use is dynamic and all maps require 
updating.	It	may	be	updated	due	to	(1)	errors	in	the	
land	cover	map,	(2)	unavoidable	loss	of	CBA	and	
ESA and (3) improved knowledge of biodiversity 
(e.g.	 identifying	 new	 locations	 of	 threatened	
species).	 If	 the	map	 is	 used	 as	 the	 basis	 for	 a	
bioregional	plan,	 it	will	 require	updating	every	5	
years.	The	current	CBA	Map	should	inform	future	
updates.

10.	What	land	cover	map	was	used?
An	 integrated	 land	 cover	 map	 (2014)	 for	 the	
North	 West	 was	 developed	 that	 integrated	 the	
information	 from	the	1990,	2006	and	2014	 land	
cover	maps	produced	by	GeoTerraImage	 into	a	
single	product.	See	Desmet	and	Schaller	(2015)	
for a detailed description.

11.	What	is	the	scale	of	the	CBA	Map?
Approximately 1:20 000 to 1:30 000.

12. How does the CBA Map / NWBSP data 
relate to the NW Environment Outlook 
Report	2013?

The	 NWBSP	 is	 reporting	 on	 the	 “State	 of	
Biodiversity”	 as	 of	 2014,	 whereas	 the	 NW	
Environment	 Outlook	 Report	 2013	 assessed	
the	“State	of	Biodiversity”	as	of	2009-2013.	The	
NW	Environment	Outlook	Report	2013	reflected	
the	 results	 of	 the	 North	 West	 Biodiversity	
Conservation	 Assessment	 	 (DACERD,	 2009)	
and	 the	 various	 biodiversity	 inventory	 reports	
produced	 for	 the	 province	 for	 mammals,	 birds	
and	plants	in	2013.	Furthermore,	the	NWBSP	is	
based	on	(1)	new	land	cover	data	(2014);	(2)	an	
updated	protected	area	database;	and	(3)	a	 re-
mapped	vegetation	map,	which	has	influenced	all	
the	headline	statistics	reported	in	this	document.

Consequently,	the	CBA	Map	and	NWBSP	data	
represent	the	most	current	information	available	
and	is	an	update	of	the	information	given	in	the	
NW	Environment	Outlook	Report	2013	and	other	
documents	 that	 precede	 2014,	 for	 example	 the	
NBA	2011,	NFEPA	2011	etc.
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Monitoring and evaluation is an important 
component	of	all	municipal	planning	documents,	
such	as	 the	 IDP,	which	 is	 revised	annually,	and	
the	SDF,	which	 is	 required	 to	 be	 revised	 every	
five	years.	The	Biodiversity	Sector	Plan	(BSP)	is	
included	in	the	environmental	component	of	 the	
IDP	 and	 SDF,	 and	 therefore	 it	 follows	 that	 the	
NWBSP	 should	 be	monitored	 and	 reviewed	 for	
spatial	planning	purposes.	The	loss	or	modification	
of	natural	environments	due	to	ongoing	changes	
in	 land	 use,	 as	 well	 as	 changes	 in	 distribution	
or	knowledge	of	biodiversity,	may	impact	on	the	
identified	 network	 of	 Critical	 Biodiversity	 Areas	
and	Ecological	Support	Areas.	This	highlights	the	
importance	of	monitoring,	evaluation	and	revision	
of	the	NWBSP,	and	as	such	it	must	be	considered	
a living document.

The	North	West	Biodiversity	Sector	Plan	can	
be	 the	 precursor	 to	 a	 bioregional	 plan	 in	 terms	
of	 the	 Biodiversity	 Act	 and	 the	 Guideline	 for	
Bioregional Plans (see section 1.1 regarding 
the reasons for embarking on a NWBSP rather 
than a bioregional plan).	 The	Biodiversity	Act	
and	Guideline	for	Bioregional	Plans	require	that	
bioregional plans are formally monitored and 
reviewed	 on	 at	 least	 a	 five-yearly	 cycle.	 It	 is	
therefore	 recommended	 that	 formal	monitoring,	
reviewing	and	updating	of	the	BSP	takes	place	to	
ensure	that	 the	CBA	Map	and	associated	maps	
remain current and useful to land use planning 
and decision-making.

The	 North	 West	 Department	 of	 Rural,	
Environment and Agricultural Development 
(READ),	along	with	the	district	and	local	munici-

palities,	 are	 the	 primary	 implementing	 agents	
of	 the	 Biodiversity	 Sector	 Plan.	As	 the	 BSP	 is	
dependent	 on	 the	 same	 underlying	 systematic	
biodiversity	 plan,	 READ	 should	 be	 responsible	
for	 the	 implementation,	 monitoring,	 reviewing	
and	updating	thereof.	The	following	activities	will	
be	undertaken	by	READ:

•	 Monitor	implementation	of	the	BSP	by	
municipalities	through	municipal	SDF	
Steering	Committees	and	IDP	Forums.

•	 Review	of,	and	if	necessary	revision	of	the	
underlying systematic biodiversity plan at 
least every four years.

•	 Update	of	the	BSP	at	least	every	four	years.

Monitoring, Reviewing 
and Updating

Part F

6
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6.1
Monitoring

The	successful	implementation	of	the	Biodiversity	
Sector	Plan	is	dependent	on	a	range	of	measures,	
and	 requires	 the	 cooperation	 of	 a	 number	 of	
different	 departments	 and	 agencies.	 READ	 will	
be	 responsible	 for	 the	 following	 activities	 and	
requirements	with	regards	to	monitoring:
•	 Ongoing	monitoring	of	the	effective	

implementation	of	the	BSP	by	municipalities	
and	other	relevant	users.

•	 Ensuring	the	review	and	update	of	the	BSP	
when	necessary.	

•	 Gathering	of	data	on	the	monitoring	indicators	
should	become	a	normal	function	of	the	
biodiversity	and	planning	departments	within	
NW	READ.	

•	 The	outcomes	of	the	monitoring	programmes	
should	be	used	as	key	indicators	by	the	
biodiversity	and	planning	departments	within	
NW	READ.

•	 Compiling a monitoring and evaluation report 
for	the	NWBSP	implementation.

6.2
Indicators

The	purpose	of	the	ongoing	monitoring	is	to	eval-
uate	the	implementation	of	the	Biodiversity	Sec-
tor	Plan,	as	well	 as	 to	evaluate	 the	biodiversity	
outcomes	 of	 implementation	 or	 to	 describe	 the	
state	of	biodiversity	within	the	province.	The	fol-
lowing	 indicators	 for	monitoring	 implementation,	
or implementation indicators,	are	proposed:

•	 Percentage	and	area	(hectares)	of	Critical	
Biodiversity Areas and Ecological Support 
Areas	that	are	contained	within	conservation	
orientated	zones	within	Spatial	Development	
Frameworks,	land	use	schemes	and	Environ-
mental	Management	Frameworks.	For	this	
purpose,	conservation	orientated	zones	are	
defined	as	areas	where	the	primary	purpose	
is	conservation	or	where	there	are	significant	
restrictions on allowable land uses.

•	 Percentage	and	area	(hectares)	of	
Critical Biodiversity Areas and Ecological 
Support	Areas	that	are	under	some	form	
of conservation management (including 
both	formal	protection	and	conservation	
stewardship	agreements).	

•	 Percentage	and	area	(hectares)	of	Critical	
Biodiversity Areas and Ecological Support 
Areas	where	subdivision	has	been	approved	
or	where	increased	development	rights	have	
been granted.

•	 Percentage	and	area	(hectares)	of	Critical	
Biodiversity Areas and Ecological Support 
Areas	where	appropriate	biodiversity	
management	interventions	have	been	applied	
(e.g. clearing of invasive alien species).

The	advantage	of	these	indicators	is	that	they	do	
not require investment into baseline biodiversity 
data	gathering,	but	rather	focus	on	the	evaluation	
of	 the	 implementation	 mechanism.	 This	 should	
allow indicators to be evaluated on at least an 
annual	 basis.	 However,	 it	 will	 be	 necessary	
to	 evaluate	 the	 biodiversity	 outcome	 of	 the	
implementation	 of	 the	 Biodiversity	 Sector	 Plan	
in	order	to	conduct	the	four-year	review	process.	

Additional biodiversity monitoring indicators 
should	include	at	least	an	evaluation	of:
•	 Percentage	and	area	(hectares)	of	Critical	

Biodiversity Areas and Ecological Support 
Areas	that	have	been	severely	modified	
due	to	various	land	use	changes,	including	
degradation	processes,	for	example,	level	
of	invasive	alien	species	infestation,	level	of	
degradation	due	to	overgrazing,	chemical	
bush	clearing,	sand	mining	or	dumping	etc.

•	 Percentage	and	area	(hectares)	of	Critical	Bio-
diversity Areas and Ecological Support Areas 
that	have	been	rehabilitated	to	a	satisfactory	
ecological	condition	that	is	consistent	with	the	
land management objective in Table 12.

6.3
Reviewing
The	Biodiversity	Sector	Plan	should	be	reviewed	
and	 updated	 (where	 necessary)	 at	 least	 every	
four	years	by	READ.	The	revision	cycle	should	be	
aligned	with	the	publishing	of	the	NW	Environment	
Outlook	 Report,	 so	 that	 updated	 biodiversity	
information	can	be	 included	 in	 the	Environment	
Outlook	Report	that	will	be	published	every	four	
years,	 as	 required	 by	 legislation.	 The	 review	
process	should	examine:
•	 Progress	towards	the	full	implementation	of	

the	Biodiversity	Sector	Plan	(as	measured	by	
the	implementation monitoring indicators 
from Section 6.2).

•	 The	biodiversity	outcome	of	the	
implementation	actions	(as	measured	by	the	
biodiversity monitoring indicators from 
Section 6.2).
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•	 The	need	(or	lack	thereof)	for	an	update	
of	the	underlying	systematic	biodiversity	
plan.	Although	the	update	of	a	systematic	
biodiversity plan is a data intensive and 
time	consuming	process,	it	is	likely	that	it	
will	be	necessary	to	update	the	underlying	
systematic	biodiversity	plan	for	the	North	
West at least every four years.

•	 The	need	(or	lack	thereof)	for	an	update	of	
the	other	components	of	the	Biodiversity	
Sector	Plan	(e.g.	land	use	guidelines;	
monitoring indicators and processes).

•	 The	need	(or	lack	thereof)	to	update	the	
North	West	Biodiversity	Strategy	and	
Action	Plan	to	reflect	implementation	and	
information	requirements	of	the	NWBSP	
such	biodiversity	inventories;	vegetation	
map;	land	cover/land	use	products;	and,	the	
development of municipal bioregional plans.

6.4
Updating

The	Biodiversity	Sector	Plan	should	be	updated	
at	no	longer	than	four-year	intervals.	Ideally,	this	
should	be	timed	to	precede	the	revision	cycle	for	
both	the	provincial	SDF	and	the	NW	Environment	
Outlook	Report.

Notwithstanding the above, a preliminary 
assessment indicates that the following data 
improvements will be required as part of the 
NWBSP update:

i. Vegetation	map;
ii. Land	cover	map;
iii. Protected	area	and	conservation	area	map;	

and
iv. Inventories	of	all	taxon	groups	with	emphasis	

on	reptiles,	amphibians,	invertebrates	(e.g.	
butterflies,	scorpions)	and	plants.
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The	following	Geographic	Information	System	(GIS)	data	files	created	for	the	NWBSP	are	available	to	users:

FILE NAME FILE TYPE IMPORTANT FIELDS DESCRIPTION SOURCE

NWBSP2015_
Terrestrial_CBA_u35s

Vector Shapefile CBA_T1: Critical Patches
CBA_T2: Hills & Ridges 2015
CBA_T3: Kloofs 2015
CBA_T4: Important Bird Areas
CBA_T5: Important Habitat – Red hartebeest
CBA_T7: CORRIDOR
CBA_T8: CRITICAL CORRIDOR linkages
CBA_T9: CORRIDOR Nodes
CBA_T10: PA buffers 5 km
CBA_T11: CORRIDOR – Cultivated areas
CBA_T12: Important Habitat - vultures
CBA_T13: Important Habitats -plants
CBA_Disp: Highest ranking CBA category for map display

The 2015 Map of terrestrial Critical Biodiversity 
Areas and Ecological Support Areas

NWBSP2015 (Desmet 
and Schaller, 2015)

Table 18. Geographic	Information	System	(GIS)	data	files

Part G

GIS Data

7
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FILE NAME FILE TYPE IMPORTANT FIELDS DESCRIPTION SOURCE

NWBSP2015_
Aquatic_CBA_u35s

Vector Shapefile CBA_W1: CBA criterion: FEPA river 100 m buffers
CBA_W2: CBA criterion: Modelled Instream wetlands
CBA_W2_1: CBA criterion: Pans
CBA_W3: CBA criterion: FEPA catchments
CBA_W4: CBA criterion: Wetland clusters
CBA_W5: CBA criterion: Dolomite recharge areas
CBA_W6: CBA criterion: Peat wetlands
CBA_W7: CBA criterion: Peat wetlands buffers
CBA_W8: CBA criterion: Expert mapped areas from 2008 CBA map
CBA_W9: CBA criterion: Dolomitic eyes and tufa 500 m buffer
CBA_Disp: Highest ranking CBA category for map display

The 2015 Map of aquatic Critical Biodiversity 
Areas and Ecological Support Areas

NWBSP2015 (Desmet 
and Schaller, 2015)

NWBSP2015_
Vegetation_Map_
u35s

Vector Shapefile NWVEG_NAME: NW Vegetation Type Name - Includes vegetation sub-types
SAVEG_NAME: South African Vegetation Type Name
ES_BEST: Ecosystem Status - Best case scenario
ES_WORST: Ecosystem Status - Worst case scenario
ES_PRED: Ecosystem Status - 2020 predicted
TARGET_PC: Biodiversity conservation target
ENDEMIC: Is endemic to the NW
PROT_CAT: Protection Level category
RATE_CHANGE: Annual rate of vegetation type loss

A revised South African Vegetation Map for the 
North West developed for this project

NWBSP2015 (Desmet 
and Schaller, 2015)

NWLC2014 Esri GRID LC14INTGR: Integrated 9-class land cover -’Cultivated’ ‘Degradation’ 
‘Mining’ ‘Natural’ ‘Plantations’ ‘Urban’ ‘Urban (Roads)’ ‘Waterbodies’ 
‘Wetlands’

A 30 m land cover for the North West derived 
from an integration of the 1990, 2006 and 2014 
land covers developed by GTI.

GeoTerraImage (2015) 
and NWBSP2015 
(Desmet and Schaller, 
2015)

NWBSP2015_Green_
Economy_Nodes_
u35s

Vector Shapefile NAME: Name of the geographic region where the node is located. North West Wilderness and Green Economy 
Development Nodes. These are generalised 
spatial elements of the NW biodiversity spatial 
framework indicating regions within the 
province that still retain “wilderness landscape” 
characteristics as well as elements suitable for 
green economy development (e.g. contain 
important ecological infrastructure).

NWBSP2015 (Desmet 
and Schaller, 2015)



REFERENCES 81

• Anon	(2008).	Guideline	regarding	the	
Determination	of	Bioregions	and	the	Preparation	
and Publication of Bioregional Plans. Department 
of Environmental Affairs and Tourism.

• Bredenkamp,	G.	and	Brown,	L.,	Eds.	(2003).	
Vegetation	map	of	North	West.	North	West	
Biodiversity	Site	Inventory	and	Database	
Development Strategic Environmental Focus (Pty) 
Ltd.

• Brownlie,	S.,	Walmsley,	B.	and	Tarr,	P.	(2009).	
Guidelines for incorporating biodiversity into 
Environmental	Impact	Assessment.	Guidance	
Document	on	Biodiversity,	Impact	Assessment	and	
Decision-Making	in	Southern	Africa.	CBBIAIAIA	
Guidance Series. Capacity Building in Biodiversity 
and	Impact	Assessment	(CBBIA)	Project,	
International	Association	for	Impact	Assessment,	
North	Dakota	(USA).

• DACERD.	(2009).	North	West	Provincial	
Biodiversity	Conservation	Assessment	Technical	
Report,	Version	1.2.,	March	2009.	North	West	
Department	of	Agriculture,	Conservation,	
Environment	and	Rural	Development	(DACERD).	
Mmbatho.

• DEAT.	(2009).	Guideline	Regarding	the	
Determination	of	Bioregions	and	the	Preparation	
and Publication of Bioregional Plans. Government 
Gazette	No.	32006,	Notice	No.	291,	16	March	
2009.

• DEA&DP.	(2004).	Provincial	Zoning	Scheme	
Model	By-Law.	Prepared	for	the	Department	of	
Environmental Affairs and Development Planning 
(DEA&DP).	Prepared	by	Planning	Partners	in	
association	with	Du	Plessis	and	Hofmeyr	Attorneys	
and Dr. P.E. Claassen.

• Department of Developmental Local Government 
and	Housing.	(Unknown).	The	North	West	

Guidelines	for	the	establishment	of	Country	
Estates,	Private	Resorts	and	Public	Resorts	in	
terms	of	the	Development	Facilitation	Act,	Act	67	
of	1995.	North	West	Province.	Potchefstroom.	
South	Africa.

• Department of Environmental Affairs (2011). 
National	list	of	ecosystems	that	are	threatened	
and in need of protection. Government Gazette 
No.	34809,	Notice	No.	1002,	9	December	2011.

• Department	of	Environmental	Affairs;	Department	
of	Mineral	Resources;	Chamber	of	Mines;	South	
African	Mining	and	Biodiversity	Forum,	and	the	
South	African	National	Biodiversity	Institute.	2013.	
Mining and Biodiversity Guideline –mainstreaming 
biodiversity	into	the	mining	sector.

• Desmet,	P.G.	and	Schaller,	R.	(2015)	North	West	
Biodiversity	Sector	Plan	Technical	Report.	North	
West	Department	of	Rural,	Environment	and	
Agricultural	Development,	Mahikeng	(Mafikeng).	
November 2015

• Driver,	A.,	Nel,	J.L.,	Snaddon,	K.,	Murray,	K.,	
Roux,	D.J.,	Hill,	L.,	Swartz,	E.R.,	Manuel,	J.,	
Funke,	N.	(2011).	Implementation	Manual	for	
Freshwater	Ecosystem	Priority	Areas.	Report	to	
the	Water	Research	Commission.

• Driver	A.,	Sink,	K.J.,	Nel,	J.N.,	Holness,	S.,	
Van	Niekerk,	L.,	Daniels,	F.,	Jonas,	Z.,	Majiedt,	
P.A.,	Harris,	L.	and	Maze,	K.	(2012).	National	
Biodiversity Assessment 2011: An assessment 
of	South	Africa’s	biodiversity	and	ecosystems.	
Synthesis	Report.	South	African	National	
Biodiversity	Institute	and	Department	of	
Environmental	Affairs,	Pretoria.

• DWAF. 1998. TSWASA Agreement: Agreement 
relating to supply of water from Molatedi Dam 
on	the	Marico	River	made	and	entered	into	by	
and	between	the	Department	of	water	Affairs	of	

the	Republic	of	Bophuthatswana	and	the	water	
Utilities	Cooperation	in	the	Republic	of	Botswana	
and	the	Department	of	Water	Affairs	of	the	
Republic	of	South	Africa,	Signed	on	21	September	
1988

• Friedmann,	Y.	and	Daly,	B.	(2004).	Red	data	book	
of	the	mammals	of	South	Africa:	a	conservation	
assessment,	CBSG	Southern	Africa,	Endangered	
Wildlife	Trust,	Johannesburg.

• GeoTerraImage.	(2015).	2013	-	2014	South	African	
National Land Land-Cover Dataset. A commercial 
data	product	created	by	GeoTerraImage	for	South	
African Department of Environmental Affairs. 
February	2015,	version	05

• Government	of	South	Africa.	(2010).	National	
Protected Area Expansion Strategy 2008: 
Priorities	for	expanding	the	protected	area	network	
for	ecological	sustainability	and	climate	change	
adaptation.	Department	of	Environmental	Affairs,	
Pretoria.

• Hahn,	N.	(2013).	Rare,	Endangered	and	Endemic	
Flora	of	the	North	West.	North	West	Department	
of	Economic	Development,	Environment,	
Conservation	and	Tourism.	Mahikeng

• Holness,	S.	and	Skowno,	A.	(2014).	Bioregional	
Plan	for	the	West	Rand	District	Municipality.	
Report	for	South	African	National	Biodiversity	
Institute:	Grasslands	Programme	by	EcoSol	GIS.	
Final	Draft	March	2014.

• Jongman,	Robert	and	Kamphorst,	Dana	(2002).	
Ecological	Corridors	in	Land	Use	Planning	and	
Development	Policies:	Nature	and	Environment,	
No.	125,	Council	of	Europe	Publishing,	
Strasbourg.

• LEDET. (2015). Waterberg District Bioregional 
Plan. Limpopo Department of Economic 
Development,	Environment	and	Tourism.

REFERENCES



NORTH WEST Biodiversity Sector Plan82

• MTPA. (2014). Mpumalanga Biodiversity Sector 
Plan	Handbook.	Compiled	by	Lötter	M.C.,	
Cadman,	M.J.	and	Lechmere-Oertel	R.G.	
Mpumalanga	Tourism	&	Parks	Agency,	Mbombela	
(Nelspruit).

• Mucina,	L.	and	Rutherford,	M.C.	(eds)	(2006).	
The	Vegetation	of	South	Africa,	Lesotho	and	
Swaziland.	Strelitzia	19.	South	African	National	
Biodiversity	Institute,	Pretoria.

• Nel,	J.L.,	Driver	A.,	Strydom,	W.,	Maherry,	A.,	
Petersen,	C.,	Roux,	D.J.,	Nienaber,	S.,	Van	
Deventer,	H.,	Smith-Adao,	L.B.	and	Hill,	L.	(2011).	
Atlas	of	Freshwater	Ecosystem	Priority	Areas	
in	South	Africa:	Maps	to	support	sustainable	
development	of	water	resources.	WRC	Report	No.	
TT	500/11,	Water	Research	Commission,	Pretoria.

• Nel,	J.L.,	Murray,	K.M.,	Maherry,	A.M.,	Petersen,	
C.P.,	Roux,	D.J.,	Driver,	A.,	Hill,	L.,	Van	Deventer,	
H.,	Funke,	N.,	Swartz,	E.R.,	Smith-Adao,	L.B.,	
Mbona,	N.	,	Downsborough,	L.	and	Nienaber,	
S.	(2011).	Technical	Report	for	the	National	
Freshwater	Ecosystem	Priority	Areas.	WRC	
Report	No.	K5/1801.

• Nel,	J.L.	and	Driver,	A.	(2012).	National	
Biodiversity	Assessment	2011:	Technical	Report.	
Volume	2:	Freshwater	Component.	CSIR	Report	
Number	CSIR/NRE/ECO/IR/2012/0022/A.	
Council	for	Scientific	and	Industrial	Research,	
Stellenbosch.

• NW	READ.	(2014).	North	West	Environment	
Outlook	Report	2013.	North	West	Provincial	
Government.	Mahikeng.

• Pierce,	S.M.	and	Mader,	A.D.	2006.	The	STEP	
Handbook.	Integrating	the	natural	environment	into	
land	use	decisions	at	the	municipal	level:	towards	
sustainable development. Centre for African 
Conservation	Ecology	(ACE).	Report	Number	47	
(Second Edition). Nelson Mandela Metropolitan 
University,	South	Africa.

• Power,	R.J.	(2013).	The	distribution	and	status	
of	mammals	in	the	North	West.	Department	
of	Economic	Development,	Environment,	
Conservation	&	Tourism,	North	West	Provincial	
Government,	Mahikeng.

• Power,	R.J.	and	Verbugt,	L.	(2014).	The	
Herpetofauna	of	the	North	West:	a	literature	
survey.	Department	of	Economic	Development,	
Environment,	Conservation	&	Tourism,	North	West	
Provincial	Government,	Mahikeng.	

• Power,	R.J.	(2014).	The	Arachnofauna	of	the	North	
West: a literature survey. Department of Economic 
Development,	Environment,	Conservation	&	
Tourism,	North	West	Provincial	Government,	
Mahikeng.	

• Roux,	H.	(2015a).	Report	on	Desktop	Index	of	
Habitat	Integrity	analyses	March	2015.	Biodiversity	
Management:	Biodiversity	Scientific	Support.	
North	West	Department	of	Rural,	Environment	and	
Agricultural	Development	(READ).

• Roux,	H.	(2015b).	Provincial	River	Health	
Programme	Progress	Report:	Report	on	River	
Ecostatus	Monitoring	Programme	for	the	Province	
2004	to	March	2015.	Biodiversity	Management:	
Biodiversity	Scientific	Support.	North	West	
Department	of	Rural,	Environment	and	Agricultural	
Development	(READ).

• SANBI.	(2013).	Grassland	Ecosystem	Guidelines	
– Landscape interpretation for planners and 
managers.	Compiled	by	Cadman,	M;	de	Villiers,	
C;	Lechmere-Oertel,	R.	and	McCulloch,	D.	
South	African	National	Biodiversity	Institute	–	
downloadable from www.grasslands.org.za.

• SANBI.	(2014).	Grazing	and	Burning	Guidelines	
– Managing Grasslands for Biodiversity and 
Livestock	Production.	Compiled	by	R.	Lechmere-
Oertel.	South	African	National	Biodiversity	
Institute,	Pretoria.

• SANBI.	(2014).	Technical	guidelines	for	developing	

a map of Critical Biodiversity Areas and Ecological 
Support Areas based on a systematic biodiversity 
plan.	South	African	National	Biodiversity	Institute,	
Pretoria.	Unpublished	draft,	November	2014.

• Stewart,	W.	and	Reeves,	B.	(2010).	Nelson	
Mandela Bay Municipality Draft Bioregional Plan. 
NMBM	Public	Health	Directorate,	Environmental	
management	Sub-Directorate.	SRK	Report	
400919/2.

• SAPAD,	www.environment.gov.za
• Tye,	N.	(2012).	The	distribution	of	threatened	bird	

species	within	the	North	West:	Identifying	priority	
areas	for	conservation.	Biodiversity	Inventory	
Project.	North	West	Department	of	Economic	
Development,	Environment,	Conservation	and	
Tourism (DEDECT).

• SEF - Strategic Environmental Focus. (2003). 
NW	Biodiversity	Site	Inventory	&	Database	
Development	Technical	Report.	North	West	
Department	of	Agriculture,	Conservation	&	
Environment.	Mafikeng.	May	2003.

• Vromans,	D.C.,	Maree,	K.S.,	Holness,	S.D.,	
Job,	N.	and	Brown,	A.E.	(2010a).	The	Garden	
Route	Biodiversity	Sector	Plan	for	the	George,	
Knysna and Bitou Municipalities. Supporting 
land use planning and decision-making in Critical 
Biodiversity Areas and Ecological Support Areas 
for	sustainable	development.	Garden	Route	
Initiative.	South	African	National	Parks.	Knysna.

• Vromans,	D.C.,	Maree,	K.S.,	Holness,	S.D.,	Job,	
N.	and	Brown,	A.E.	(2010b).	The	Garden	Route	
Biodiversity	Sector	Plan	for	the	southern	regions	
of	the	Kouga	and	Koukamma	Municipalities.	
Supporting land use planning and decision-making 
in Critical Biodiversity Areas and Ecological 
Support Areas for sustainable development. 
Garden	Route	Initiative.	South	African	National	
Parks,	Knysna.



GLOSSARY 83

Azonal vegetation types: The	development	of	plant	
communities	is	more	severely	influenced	by	
edaphic	factors	than	by	climate	(e.g.	wetland,	
alluvial	vegetation,	mangroves,	halophytic	
vegetation).

Biodiversity:	The	diversity	of	genes,	species	and	
ecosystems	on	Earth,	and	the	ecological	and	
evolutionary	processes	that	maintain	this	
diversity.

Biodiversity corridor: see ecological corridor.
Biodiversity pattern: The	compositional	and	

structural	aspects	of	biodiversity,	at	the	species	
and	ecosystem	level.	It	refers	to	the	way	in	
which	the	components	of	biodiversity	are	
spatially arranged. Biodiversity pattern can be 
expressed	as	different	vegetation	types	(such	as	
forest,	grassland,	shrubland)	or	habitats	(such	
as	a	wetland)	or	specific	features	(populations	
of	rare	and	endemic	plants,	which	grow	in	a	
specific	area	and	nowhere	else).	

Biodiversity Plan:	A	spatial	plan	that	identifies	one	
or	more	categories	of	biodiversity	priority	areas,	
using	the	principles	and	methods	of	systematic	
biodiversity planning.

Biodiversity sector plan: A map of Critical 
Biodiversity Areas and Ecological Support Areas 
accompanied	by	contextual	information,	land-	
and resource-use guidelines and supporting 
GIS	data.	The	map	must	be	produced	using	
the	principles	and	methods	of	systematic	
biodiversity planning. A biodiversity sector plan is 
the	precursor	to	a	bioregional	plan	(see	below).

Biodiversity stewardship: A model for expanding 

the	protected	area	network	in	which	
conservation	authorities	enter	into	contract	
agreements	with	private	and	communal	
landowners	to	place	land	that	is	of	high	
biodiversity value under formal protection. 
Different categories of agreement confer varying 
degrees	of	protection	on	the	land	and	hold	
different	benefits	for	landowners.	The	landowner	
retains	title	to	the	land,	and	the	primary	
responsibility	for	management	remains	with	the	
landowner,	with	technical	advice	and	assistance	
provided	by	the	conservation	authority.

Biodiversity target (threshold): The	minimum	
proportion	of	each	ecosystem	type	that	needs	
to be kept in a natural or near-natural state 
in	the	long	term	in	order	to	maintain	viable	
representative samples of all ecosystem types 
and	the	majority	of	species	associated	with	
those	ecosystem	types.

Biogeographical region: A	geographic	region	that	is	
determined	by	the	distribution	of	flora	and	fauna.

Biome: An	ecological	unit	of	wide	extent,	
characterised	by	complexes	of	plant	
communities and associated animal 
communities	and	ecosystems,	and	determined	
mainly by climatic factors and soil types. A biome 
may	extend	over	large,	more	or	less	continuous	
expanses	or	land	surface,	or	may	exist	in	small	
discontinuous	patches.

Bioregional plan (published in terms of the 
Biodiversity Act): A map of Critical Biodiversity 
Areas	and	Ecological	Support	Areas,	for	
a	municipality	or	group	of	municipalities,	

accompanied	by	contextual	information,	land-	
and resource-use guidelines and supporting 
GIS	data.	The	map	must	be	produced	using	the	
principles	and	methods	of	systematic	biodiversity	
planning,	in	accordance	with	the	Guideline	for	
Bioregional Plans. Bioregional plans represent 
the	biodiversity	sector’s	input	into	planning	and	
decision-making	in	a	range	of	other	sectors.	
The	development	of	the	plan	is	usually	led	by	
the	relevant	provincial	conservation	authority	or	
provincial environmental affairs department. A 
bioregional	plan	that	has	not	yet	been	published	
in	the	Government	Gazette	in	terms	of	the	
Biodiversity Act is referred to as a biodiversity 
sector plan.

Biosphere Reserve: An	ecosystem	with	plants	and	
animals	of	unusual	scientific	and	natural	interest.	
It	is	a	title	given	by	UNESCO	to	help	protect	
these	ecosystems	and	associated	species	etc.	
The	plan	is	to	promote	management,	research	
and education in ecosystem conservation. 
This	includes		the	‘sustainable	use	of	natural	
resources’.

Carbon sequestration:	A	biochemical	process	
through	which	atmospheric	carbon	is	absorbed	
and stored by living organisms including plants 
and	soil	microorganisms,	involving	the	storage	
of	carbon	in	soils,	with	potential	to	reduce	
atmospheric	carbon	dioxide	levels.	[definition	
from Biodiversity for Development].

Centre of Endemism: A Centre of Endemism is an 
area	in	which	the	ranges	of	restricted-range	
species	overlap,	or	a	localised	area	which	has	a	
high	occurrence	of	endemics.
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Climate change adaptation:	Initiatives	and	
measures	to	reduce	the	vulnerability	of	natural	
and	human	systems	to	the	actual	or	expected	
impacts	of	climate	change.

Climate change mitigation: Measures to reduce 
greenhouse	gas	emissions	into	the	atmosphere,	
and	enhance	greenhouse	gas	sinks.

Conservation area: Areas of land not formally 
protected	by	law	but	informally	protected	by	the	
current	owners	and	users;	and	managed	at	least	
partly for biodiversity conservation. Because 
there	is	no	long-term	security	associated	with	
conservation	areas,	they	are	not	considered	
a guaranteed form of protection. Also see 
‘Protected	Area.’

Core Biodiversity Areas:	Broad	geographic	areas	
that	contain	the	majority	of	the	provinces	
important	areas	for	biodiversity	and	where	
development	of	the	provinces’	Protected	Area	
Network and green economy are centred. 
Core Biodiversity Areas include large open 
landscapes	with	“wilderness”	characteristics.	
These	landscapes	are	inherently	more	resilient	
to	the	impacts	of	climate	change	and	have	
important	human	well-being	values	(aesthetic,	
sense	of	place,	naturalness).	The	Core	
Biodiversity	Areas	mapped	for	the	province	
represent	generalised	core	biodiversity,	
environmental or green economy nodes based 
on	the	underlying	CBA	Map	that	should	be	
captured in SDFs.

Critical Biodiversity Areas: Terrestrial and aquatic 
areas required to meet biodiversity targets for 
ecosystems,	species	or	ecological	processes,	
as	identified	in	a	systematic	biodiversity	plan.	

Critically Endangered ecosystem: An ecosystem 
type	that	has	very	little	of	its	original	extent	
(measured	as	area,	length	or	volume)	left	in	
a natural or near-natural condition. Most of 
this	ecosystem	type	has	been	severely	or	
moderately	modified	from	its	natural	state.	This	
ecosystem	type	is	likely	to	have	lost	much	of	
its	natural	structure	and	functioning;	and	the	
species	associated	with	the	ecosystem	may	
have	been	lost.

Data	Deficient	(DD):	A	taxon	is	Data	Deficient	when	
there	is	inadequate	information	to	make	a	direct,	
or	indirect,	assessment	of	its	risk	of	extinction	
based	on	its	distribution	and/or	population	status

Dolomitic eye: A	spring	with	groundwater	rising	to	
the	surface	from	an	underlying	dolomitic	aquifer.

Ecological Status category:	A	measure	of	the	
extent	that	an	ecosystem	has	been	altered	
from	natural	condition	due	to	human	impact.	
There	are	six	ecological	categories	ranging	
from	A	(natural)	to	F	(critically/extremely	
modified),	derived	using	expert	and	quantitative	
assessments	of	specific	criteria.	For	river	
systems	in	South	Africa	ecological	category	is	
referred to as PES or Present Ecological State. 

Ecological corridors:	Ecological	corridors,	also	
referred	to	as	biodiversity	corridors,	can	be	
landscape	structures	of	various	size,	shape	
and	habitat	composition	that	maintain,	establish	
or	re-establish	natural	landscape	connectivity.	
They	can	have	a	continuous	or	interrupted	
structure or a structure of stepping stones 
(Jongman	R.H.	et.	al.,	2002).

Ecological functioning:	Can	be	defined	as	involving	
“…	ecological	and	evolutionary	processes,	

including	gene	flow,	disturbance	and	nutrient	
cycling	(Noss,	1990).	This	is	the	study	of	how	
components	such	as	energy	and	types	of	
species	in	the	ecosystem	change	over	time.

Ecological infrastructure: Naturally functioning 
ecosystems	that	deliver	valuable	services	to	
people. Ecological infrastructure need not be in 
a	good	ecological	condition,	but	should	retain	at	
least some of its natural ecological functioning. 
One piece of ecological infrastructure may 
deliver	several	ecosystem	services,	for	example	
karst landscapes or wetlands.

Ecological Support Areas: Terrestrial and aquatic 
areas	that	are	not	essential	for	meeting	
biodiversity targets but play an important role in 
supporting	the	ecological	functioning	of	one	or	
more	Critical	Biodiversity	Areas;	or	in	delivering	
ecosystem services.

Ecological processes: The	functions	and	processes	
that	operate	to	maintain	and	generate	
biodiversity.	In	order	to	include	ecological	
processes	in	a	biodiversity	plan	(CBA	Map),	
their	spatial	components	need	to	be	identified	
and	mapped.	It	includes	those	actions	and	
interactions	which	enable	natural	systems	to	
function	and	run	as	healthy,	working	systems.	
An example of an ecological process is nutrient 
recycling	whereby	a	plant	grows	by	absorbing	
elements	from	the	air	and	nutrients	from	the	soil,	
and	after	its	death,	these	enhanced	products	
are	released	into	the	soil.	The	spin-off	of	the	
process is improved soil fertility and carbon 
storage	(which	increases	our	resilience	to	global	
climate	change).	Both	spin-offs	benefit	humans	
and are known as ecosystem services (see 
below).



GLOSSARY 85

Ecosystem protection level:	Indicator	of	the	
extent	to	which	ecosystems	are	adequately	
protected or under-protected. Ecosystem types 
are	categorised	as	well	protected,	moderately	
protected,	poorly	protected,	or	not	protected,	
based	on	the	proportion	of	the	biodiversity	target	
for	each	ecosystem	type	that	is	included	within	
one	or	more	protected	areas.	Unprotected,	
poorly protected or moderately protected 
ecosystem types are collectively referred to as 
under-protected ecosystems (see Section 2.11).

Ecosystem services: The	benefits	that	people	
obtain	from	ecosystems,	including	provisioning	
services	(such	as	food	and	water),	regulating	
services	(such	as	flood	control),	cultural	services	
(such	as	recreational	and	spiritual	benefits),	and	
supporting	services	(such	as	nutrient	cycling,	
carbon	storage)	that	maintain	the	conditions	
for	life	on	Earth.	Ecosystem	services	are	the	
flows	of	value	to	human	society	that	result	from	
a	healthy	stock	of	ecological	infrastructure.	If	
ecological	infrastructure	is	degraded	or	lost,	the	
flow	of	ecosystem	services	will	diminish.	

Ecosystem threat status:	Indicator	of	how	
threatened	ecosystems	are,	in	other	words,	
the	degree	to	which	ecosystems	are	still	intact	
or	alternatively	losing	vital	aspects	of	their	
structure,	function	or	composition.	Ecosystem	
types	are	categorised	as	Critically	Endangered,	
Endangered,	Vulnerable	or	Least	Threatened,	
based	on	the	proportion	of	the	original	extent	
of	each	ecosystem	type	that	remains	in	a	
good ecological condition relative to a series 
of	biodiversity	targets.	Critically	Endangered,	
Endangered	and	Vulnerable	ecosystems	
are	collectively	referred	to	as	threatened	

ecosystems,	and	may	be	listed	as	such	in	terms	
of	the	Biodiversity	Act	(see	Section	2.9	&	2.10).

Ecosystem type:	An	ecosystem	unit	that	has	
been	identified	and	delineated	as	part	of	a	
hierarchical	classification	system,	based	on	
biotic	and/or	abiotic	factors.	Factors	used	to	
map and classify ecosystems differ in different 
environments. Ecosystem types can be 
defined	as,	for	example,	vegetation	types,	river	
ecosystem	types,	wetland	ecosystem	types,	
estuary	ecosystem	types,	or	marine	or	coastal	
ecosystem	types.	Ecosystems	of	the	same	type	
are	likely	to	share	broadly	similar	ecological	
characteristics	and	functioning.	Also	see	
‘National	ecosystem	classification	system’.

Endemic:	A	vegetation	type,	plant	or	animal	
species,	which	is	naturally	restricted	to	a	
particular	defined	region	(not	to	be	confused	
with	indigenous).	For	example,	a	plant	may	be	
endemic	to	a	certain	region,	such	as	the	North	
West,	which	means	it	is	restricted	to	this	area	
and	does	not	grow	naturally	anywhere	else	in	
the	country	or	world.

Endangered ecosystem: An	ecosystem	type	that	is	
close to becoming Critically Endangered.

Environmental Implementation Plan (EIP):	The	
EIP	is	prepared	in	compliance	with	Chapter	3	
of	the	National	Environmental	Management	
Act (No. 107 of 1998) as a statutory instrument 
to	coordinate	and	harmonise	environmental	
policies,	plans,	programmes	and	decisions	
of local government and various provincial 
departments	that	exercise	functions	that	may	
affect	the	environment	or	are	entrusted	with	
powers	and	duties	aimed	at	the	achievement,	

promotion and protection of a sustainable 
environment.	It	also	gives	effects	to	the	principle	
of	co-operative	governance	in	terms	of	Chapter	
3	of	the	Constitution.

Environmental Management Framework (EMF): 
A	study	of	the	biophysical	and	socio-cultural	
systems	of	a	geographically	defined	area	to	
reveal	where	specific	land	uses	may	best	be	
practiced and to offer performance standards for 
maintaining	appropriate	use	of	such	land	(NEMA	
EMF	Regulations,	2010).

Environmental Management Plan (EMP): An 
environmental management tool used to 
ensure	that	undue	or	reasonably	avoidable	
adverse	impacts	of	construction,	operation	and	
decommissioning	of	a	project	are	prevented;	
and	that	the	positive	benefits	of	the	projects	are	
enhanced	(www.westerncape.gov.za).

Fish Sanctuary Areas:	A	river	reach	that	is	
essential	for	protecting	threatened	or	near-
threatened	freshwater	fish	that	are	indigenous	
to	South	Africa.	Fish	sanctuaries	that	are	in	
good	ecological	condition	are	FEPAs,	and	the	
associated	sub-quaternary	catchment	is	marked	
with	a	red	or	black	fish	symbol	on	FEPA	maps.	
Fish	sanctuaries	that	are	not	in	good	ecological	
condition	are	Fish	Support	Areas.

Fish Support Area:	A	river	reach	that	is	essential	
for	protecting	threatened	or	near-threatened	
freshwater	fish	that	are	indigenous	to	South	
Africa,	but	that	is	not	in	good	ecological	
condition	(i.e.	a	fish	sanctuary	that	is	not	in	
good	ecological	condition)	OR	a	river	reach	
that	is	important	for	migration	of	threatened	or	
near-threatened	fish	species.	Sub-quaternary	
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catchments	associated	with	Fish	Support	Areas	
that	are	fish	sanctuaries	are	marked	with	a	fish	
symbol	on	FEPA	maps;	those	that	are	important	
for	migration	are	not	marked	with	a	fish	symbol.

Free-flowing	River:	A	long	stretch	of	river	that	has	
not	been	dammed,	flowing	undisturbed	from	its	
source	to	the	confluence	with	another	large	river	
or	to	the	sea.

Freshwater Ecosystem Priority Area: A river or 
wetland	that	is	required	to	meet	biodiversity	
targets	for	freshwater	ecosystems.

Green economy:	For	the	purposes	of	the	Green	
Economy	Initiative,	UNEP	has	developed	a	
working	definition	of	a	green	economy	as	one	
that	results	in	improved	human	well-being	
and	social	equity,	while	significantly	reducing	
environmental	risks	and	ecological	scarcities.	In	
its	simplest	expression,	a	green	economy	can	be	
thought	of	as	one	which	is	low	carbon,	resource	
efficient	and	socially	inclusive	(UNEP).

IUCN Critically Endangered (CR): A taxon is 
Critically	Endangered	when	it	is	facing	an	
extremely	high	risk	of	extinction	in	the	wild	in	
the	immediate	future,	as	defined	by	any	of	the	
criteria	set	out	by	the	IUCN.

IUCN Endangered (EN): A taxon is Endangered 
when	it	is	not	Critically	Endangered	but	is	facing	
a	very	high	risk	of	extinction	in	the	wild	in	the	
near	future,	as	define	by	any	of	the	criteria	set	
out	by	the	IUCN.

IUCN Least Concern (LC):	A	species	that	has	been	
categorised	by	the	IUCN	as	evaluated	but	not	
qualified	for	any	other	category.	As	such	they	do	
not	qualify	as	threatened,	near-threatened,	or	
(prior to 2001) conservation dependent.

IUCN Vulnerable (VU):	A	taxon	is	Vulnerable	when	it	
is not Critically Endangered or Endangered but 
is	facing	a	high	risk	of	extinction	in	the	wild	in	the	
medium-term	future	as	defined	by	criteria	set	out	
by	the	IUCN.

Important Bird Areas (IBA):	The	Important	Bird	
and	Biodiversity	Areas	(IBA)	Programme	is	
one	of	BirdLife	International’s	most	important	
conservation	initiatives.	The	IBA	Programme	
identifies	and	works	to	conserve	a	network	of	
sites	critical	for	the	long-term	survival	of	bird	
species	that:	-are	globally	threatened;	-	have	
a	restricted	range;	-	are	restricted	to	specific	
biomes/vegetation	types,-that	have	significant	
populations,	for	example	20	000	waterbirds	
(www.birdlife.org.za).

Integrated Development Plan (IDP): A strategic 
development plan required by law and 
developed	through	participatory	processes,	
to	guide	and	inform	all	planning,	budgeting,	
management and decision-making in a municipal 
area	in	South	Africa.	[Definition	from	Biodiversity	
for Development].

Karst landscapes: A karst landscape is a landscape 
formed	from	the	dissolution	of	soluble	rocks	
such	as	limestone,	dolomite,	and	gypsum.	It	is	
characterised	by	underground	drainage	systems	
with	sinkholes,	dolines,	and	caves	(Wikipedia).

Least Threatened ecosystem: An ecosystem type 
that	has	experienced	little	or	no	loss	of	natural	
habitat	or	deterioration	in	condition.

Living landscape: The	conservation	science	
definition	of	a	‘living	landscape’	is	that	which	
has	a	variety	of	healthy	ecosystems	and	land	
uses	and	is	home	to	ecological,	agricultural	and	

social	systems	which	are	managed	so	that	they	
function sustainably (www.earthcollective.net).

Peat wetlands:	Peat	wetlands	are	wetlands	with	a	
thick	water-logged	organic	soil	layer	(peat)	made	
up of dead and decaying plant material (www. 
Wetlands.org).

Persistence: A principle of systematic biodiversity 
planning,	referring	to	the	need	to	maintain	the	
ecological	and	evolutionary	processes	that	
enable ecosystems and species to persist 
over	time.	[Definition	from	Biodiversity	for	
Development].

Present Ecological State (PES):	The	PES	of	
a river is expressed in terms of various 
components.	That	is,	drivers	(physico-chemical,	
geomorphology,	hydrology)	and	biological	
responses	(fish,	riparian	vegetation	and	aquatic	
invertebrates),	as	well	as	an	integrated	state,	the	
EcoStatus.

Production landscapes: These	are	landscapes	
that	have	been	shaped	through	long-term	
harmonious	interactions	between	humans	and	
nature	in	a	manner	that	fosters	well-being	while	
maintaining biodiversity and ecosystem services.

Protected area: An	area	of	land	or	sea	that	is	
formally protected by law and managed mainly 
for	biodiversity	conservation.	This	is	a	narrower	
definition	than	the	IUCN	definition,	which	
includes	areas	that	are	not	legally	protected	
and	that	would	be	defined	in	South	Africa	as	
conservation	areas	rather	than	protected	areas.	
Also	see	‘conservation	area’.

Protected Areas Act: The	National	Environmental	
Management: Protected Areas Act (No. 57 of 
2003).
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Representation (or representativity): A principle 
of	systematic	biodiversity	planning,	referring	to	
the	need	to	maintain	a	representative	sample	
of	species	and	ecosystems.	[Definition	from	
Biodiversity for Development].

Species of special concern:	Species	that	have	
particular	ecological,	economic	or	cultural	
significance,	including	but	not	limited	to	
threatened	species.

Strategic Water Source Areas (SWSAs): An area 
that	supplies	a	disproportionate	amount	of	
mean	annual	runoff	to	a	geographical	region	
of	interest.	In	South	Africa,	SWSAs	are	the	8%	
of	the	countries	land	area	that	delivers	50%	of	
mean annual run-off. 

Systematic biodiversity planning: A	scientific	
method	for	identifying	geographic	areas	of	
biodiversity	importance.	It	involves:	mapping	
biodiversity	features	(such	as	ecosystems,	
species,	spatial	components	of	ecological	
processes);	mapping	a	range	of	information	
related	to	these	biodiversity	features	and	
their	ecological	condition;	setting	quantitative	
targets	for	biodiversity	features;	analysing	the	
information	using	software	linked	to	GIS;	and	
developing	maps	that	show	spatial	biodiversity	
priorities.	The	configuration	of	priority	areas	is	
designed	to	be	spatially	efficient	(i.e.	to	meet	

biodiversity	targets	in	the	smallest	area	possible)	
and	to	avoid	conflict	with	other	land	and	water	
resource	uses	where	possible.

Threatened ecosystem:	An	ecosystem	that	has	
been	classified	as	Critically	Endangered,	
Endangered	or	Vulnerable,	based	on	an	analysis	
of	ecosystem	threat	status.	A	threatened	
ecosystem	has	lost	or	is	losing	vital	aspects	
of	its	structure,	function	or	composition.	
The	Biodiversity	Act	allows	the	Minister	of	
Environmental Affairs or a provincial MEC 
for	Environmental	Affairs	to	publish	a	list	of	
threatened	ecosystems.	To	date,	threatened	
ecosystems	have	been	listed	only	in	the	
terrestrial	environment.	In	cases	where	a	list	has	
not	yet	been	published	by	the	Minister,	such	as	
for	all	aquatic	ecosystems,	the	ecosystem	threat	
status	assessment	in	the	NBA	can	be	used	as	
an interim list in planning and decision making. 
Also	see	‘Ecosystem	threat	status’.

Threatened species: A	species	that	has	been	
classified	as	Critically	Endangered,	Endangered	
or	Vulnerable,	based	on	a	conservation	
assessment	(Red	List),	using	a	standard	set	of	
criteria	developed	by	the	IUCN	for	determining	
the	likelihood	of	a	species	becoming	extinct.	A	
threatened	species	faces	a	high	risk	of	extinction	
in	the	near	future.	See	above	IUCN	categories.

Tufa ecosystems: An area of porous limestone 
formed from calcium carbonate deposited by 
springs	or	the	like.

Vegetation type:	Defined	in	terms	of	dominant,	
common	and	rare	species,	as	well	as	
association	with	landscape	features	such	as	soil,	
geology,	topography	and	climate	(SANBI).

Vulnerable ecosystem: An	ecosystem	type	that	still	
has	the	majority	of	its	original	extent	(measured	
as	area,	length	or	volume)	left	in	a	natural	or	
near-natural	condition,	but	has	experienced	
some	loss	of	habitat	or	deterioration	in	condition.	
The	ecosystem	type	is	likely	to	have	lost	some	
of	its	structure	and	functioning,	and	will	be	
further	compromised	if	it	continues	to	lose	
natural	habitat	or	deteriorate	in	condition.

Wetland clusters: A group of wetlands embedded 
in	a	relatively	natural	landscape,	allowing	
for	important	ecological	processes	such	as	
migration of frogs and insects between wetlands.

World Heritage Site: A natural or man-made 
site,	area,	or	structure	recognised	as	being	
of outstanding international importance and 
therefore	deserving	special	protection.	Sites	
are	nominated	to	and	designated	by	the	World	
Heritage	Convention	(an	organisation	of	the	
United	Nations	Educational,	Scientific	and	
Cultural	Organization	(UNESCO).
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ANNEXURE 1: 
STEP 5 – FULL TERMS OF REFERENCE FOR 
AN ECOLOGICAL ASSESSMENT PROCESS

As	 part	 of	 Step	 5	 (Section	 5.1.5)	 and	 when	
consulting	the	NWBSP	and	CBA	Map,	the	terms	
of	 reference	 recommended	 by	 the	 Botanical	
Society	of	South	Africa	(Conservation	Unit)	should	
be	 followed	as	part	of	 the	NEMA	environmental	
impact assessment process (basic assessment 
or	full	EIA).	

The	 full	 terms	 of	 reference	 can	 also	 be	
accessed from http://biodiversityadvisor.sanbi.
org/planning-and-assessment/environmental-
assessments /contextua l isa t ion/what - is -
screening/tor-for-screening/.

A. Provide a general overview of the affected 
area in terms of connectivity, corridors 
and ecological viability of the affected 
area:

1.1 In terms of biodiversity pattern, 
identify or describe:
a. Community and ecosystem level.
c. The	main	vegetation	type5,	the	aerial	extent	

and	interaction	with	neighbouring	types,	soils	
or	topography.

c. The	types	of	plant	communities	that	occur	in	
the	vicinity	of	the	site.

d. Threatened	ecosystems6.

5 Mucina	L.,	Rutherford	M.C.	&	Powrie	L.W.	(eds).	(2005.)	
Vegetation	Map	of	South	Africa,	Lesotho	and	Swaziland,	
1:1	000	000	scale	sheet	maps.	South	African	National	Bio-
diversity	Institute,	Pretoria.	http://bgis.sanbi.org/.
6 National	Spatial	Biodiversity	Assessment	http://bgis.

e. The	types	of	animal	communities	(fish,	
invertebrates,	birds,	mammals,	reptiles	etc.).

1.2 In terms of species level:
a. Threatened	species7 (give location if possible 

using GPS).
b. The	viability	and	estimated	population	

size	of	the	threatened	species	that	are	
present	(include	the	degree	of	confidence	in	
prediction based on availability of information 
and	specialist	knowledge,	i.e.	High=70–100%	
confident;	Medium	40–70%	confident;	Low	
0–40%	confident).

c. The	likelihood	of	other	threatened	species,	or	
species	of	special	concern,	occurring	in	the	
vicinity	(include	degree	of	confidence).

1.3 Other biodiversity pattern issues:
a. Any	significant	landscape	features	or	rare	or	

important	vegetation/faunal	associations	such	
as	wetlands,	alluvium,	seeps,	quartz	patches,	
dolomitic	eyes,	tufas	or	salt	marshes	in	the	
vicinity.

b. The	extent	(ha)	of	alien	plant	cover	of	the	
site,	and	whether	the	infestation	is	the	result	
of	prior	soil	disturbance	such	as	ploughing	
or quarrying (alien cover resulting from 
disturbance	is	generally	more	difficult	to	
restore	than	infestation	of	undisturbed	sites).

c. The	condition	of	the	site	in	terms	of	current	or	
previous land uses.

sanbi.org/.
7 Raimondo	et	al.	(2010)	Red	List	of	South	African	Plants.	
www.sanbi.org.

1.4 In terms of biodiversity (ecological) 
processes, identify or describe:
a. The	key	ecological	“drivers”	of	ecosystems	on	

the	site	and	in	the	vicinity,	such	as	fire.
b. Any spatial component of an ecological 

process	that	may	occur	at	the	site	or	in	its	
vicinity	(i.e.	corridors	such	as	watercourses,	
upland-lowland	gradients,	migration	routes,	
coastal	linkages	or	inland-trending	dunes,	
and	vegetation	boundaries	such	as	edaphic	
interfaces,	upland-lowland	interfaces	or	
biome boundaries).

c. Any	possible	changes	in	key	ecological	
processes	e.g.	increased	fire	frequency	
or	drainage/artificial	recharge	of	aquatic	
systems.

d. The	condition	and	functioning	of	rivers	and	
wetlands (if present) in terms of: possible 
changes	to	the	channel,	flow	regime	(surface	
and groundwater) and naturally occurring 
riparian vegetation.

e. Would	the	conservation	of	the	site	lead	to	
greater	viability	of	the	adjacent	ecosystem	by	
securing	any	of	the	functional	factors	listed	in	
(1.4a)?

f. Would	the	site	or	neighbouring	properties	
potentially contribute to meeting provincial 
biodiversity	targets	for	both	biodiversity	
pattern	and	ecological	processes?	(See	Table	
2).

g. Is	this	a	potential	candidate	site	for	
conservation	stewardship?	Contact	the	
relevant	authority	(NW	Parks	Board)	for	
information	on	the	stewardship	programme.

h. What	is	the	significance	of	the	potential	
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impact	of	the	proposed	project,	alternatives	
and	related	activities	–-	with	and	without	
mitigation –- on biodiversity pattern and 
ecological processes (including spatial 
components	of	ecological	processes)	at	the	
site,	landscape	and	regional	scales?

B. Indicate on a topographical map, 
orthomap or on aerial imagery, preferably 
at a scale of 1:10 000 (and less):

a. The	area	that	would	be	impacted	on	by	the	
proposed development.

b. The	location	of	vegetation,	habitat	and	
spatial components of ecological processes 
that	should	not	be	developed	or	otherwise	
modified.

c. Areas,	including	the	site	and	surrounds	that	
must remain intact as biodiversity corridors or 
ecological	“stepping	stones”.

C. Recommend	actions	that	should	be	taken	
to	prevent	or,	if	prevention	is	not	feasible,	
to mitigate impacts and restore disturbed 
vegetation	or	ecological	processes.	Indicate	
how	preventative	and	remedial	actions	will	
be	scheduled	to	ensure	long-term	protection,	
management and restoration of affected 
ecosystems and biodiversity.

D. Indicate	limitations	and	assumptions,	
particularly in relation to seasonality.

E. Indicate	how	biodiversity	considerations	have	
been used to inform socio-economic aspects 
of	the	proposed	project,	e.g.	through	changes	
to	the	location	or	layout	of	infrastructure,	or	
retaining public access to biodiversity-related 
resources	such	as	grazing.

ANNEXURE 2: MAP BOOK OF THE NORTH WEST CONTAINING MAPS OF TERRESTRIAL AND 
  AQUATIC CRITICAL BIODIVERSITY AREAS AND ECOLOGICAL SUPPORT AREAS

ANNEXURE TWO
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PREFACE
The North West Biodiversity Sector Plan was 
completed in the 2015/16 financial year. It 
is based on biodiversity planning analyses 
performed and data sets available at this time. 
This Biodiversity Sector Plan replaces the 
2009 North West Biodiversity Conservation 
Assessment (DACERD, 2009). The input 
data and analyses are described in the 
accompanying Technical Report (Desmet and 
Schaller, 2015). This project was funded by the 
North West Department of Rural, Environment 
and Agricultural Development (READ)
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