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Executive Summary

General

This philosophy of the biodiversity and agricultursnanagement plan will be
implemented through the setting of management tsrgeplementing management
actions, monitoring towards achieving these targatsgl adapting the management
strategy when the targets are not being achieVéiks is in line with the principles as set
out in the ISO 1400 management system that wilinféihe basis of the protocol to be
used for the whole of the Integrated Management flathe Vredefort Dome.

The setting of new objectives or monitoring reqoients shall be done by means of a
participatory process including the best scientifiderstanding as well as collaboration
with partners and stakeholders.

The principle of sustainable use of natural resesircs implicit in the biodiversity
management philosophy. This is especially impartanthe Vredefort Dome World
Heritage Site due to the fact the vast majoritylasfd is in private ownership which
implies that current livelihoods in the Dome shontit be adversely affected.

Due to the fact that the majority of the land i® tthome is in private ownership, the
management of the VDWHS will focus more on utilgsiexisting legal vehicles and
processes than to establish new rules and reguatidhe establishment of landowner
agreements with regard to the management of biogityeand agricultural practices is
seen as a very important component of the manageafethe VDWHS in terms of
biodiversity and agriculture. This will supply thdanagement Authority with the
platform to give guidance to farmers as well asntmitor whether sound management
principles is being applied by land owners in tH2WHS.

One of the main focuses of the Management Authofigm a biodiversity and
agricultural management perspective will be to nwnwhether the relevant legislation is
being adhered to by the land owners and helpinglahd owners to become within
compliance of the law. Their role will also inckigbroviding assistance to the relevant
national or provincial authority with the instigai of legal proceedings in the case of
non-conformities. This role is of utmost importaras the lack of proper enforcement of
legislation has been identified as on of the masininent threats to biodiversity and
agricultural potential in the VDWHS.

Another important role that the Management Autlyoshould fulfil is that of an
interested and affected party in processes suttieasubdivision of land as well as in the
Environmental Impact Assessment Process. In tteses the zoning and activity classes
(section 2) should be brought under the attentioth® relevant provincial authority in
order to prevent activities taking place in areaissuitable for the area.
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Lastly, the strategy by which the effective managetrof the Vredefort Dome is to be
achieved is through the management of current riskssetting guidelines for the
sustainable development of the area. This wiluoon the establishment of guidelines
and mitigation measures by the Management Authaetarding threats that is not
managed under current legislation (e.g. accrednafor adventure activities in the
Dome).

Zoning

Certain areas were identified that needs to be gehatrictly and conserved where
possible. This was done on the basis of:

Endangered and Threatened plant communities

Areas that pose a threat in terms of erosion stibiép

Areas of special biodiversity

Areas of potential high biodiversity

These areas are mapped to guide development anesthlelishment of new fields for
cultivation on virgin soils. As an interested aaffected party of the EIA process, the
Management Authority should ensure that the necgsgecialist studies is done in these
areas including full phytosociological surveys asllwas butterfly, amphibian and
herpetological surveys in the relevant areas. &ppbn for activities that is not
compatible with the sustainable utilisation of tieme should be discouraged with
reasons to the relevant provincial authority.

Regular visits to sensitive areas should also ldedaken by the Management Authority
to ensure that activities in these areas are siadtle and that no activities that impact
negatively on the biodiversity or agricultural patial of the areas is allowed.

Public Participation

An extensive public participation process was ddéyeconsultation with experts in
agriculture and biodiversity, land owners, the lomammunity and other interested and
affected parties. During this process threats itmdibersity and agriculture in the
VDWHS was identified. The main threats that wedentified are discussed in the
Management Plan Section below.

Management Plan
Fire

All land owners and land users should adhere td\d#gonal Veld and Forest Fire Act.
This includes the regulations regarding accessrapgrty, obtaining the necessary fire
fighting equipment, the making of fire breaks ahd éstablishment of Fire Associations.
All land owners should join one of the two existiing associations present in the Dome.
Fire management workshops should be held annualtiiscuss fire management and to
inform land owners of fire prevention strategiesl aools. The Management Authority
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should be part of mentioned fire associations ald bupply the necessities in terms of
fire fighting equipment. For the prevention ofefithe land owners should comply with
the National Veld and Forestry Fire Act and the essary fire breaks should be
constructed and maintained. These fire breaksldhme monitored by means of spot
checks by the Management Authority.

Tourism

The National Environmental Management: ProtectegbArAct (ACT 57 of 2003) gives

well developed guidelines for the management amd@wation of the biodiversity in a
World Heritage Site and should be used as a geidbrmanage and direct all activities in
the VDWHS. Tourism activities such as adventurertspand fishing venues should be
accredited by the Management Authority. This stlaatlude site visits with relevant

experts to ascertain whether the activity will irapaignificantly on biodiversity. The

Management Authority should also enforce requiremesf the national legislation,

provincial legislation and ordnances with respectdurism activities such as fishing
licenses as well as the requirement as set outh®raccreditation of tourism sites.
Special attention should be given to the reduatibfire threats by tourist activities such
as discarding of cigarette butts and making offire

No littering should be allowed and proper baboonoprlitter receptacles should be
available. No burning of waste may be allowed #mel proper storage and removal
practises for waste should be followed by land awne

Agriculture and Land Management

Poor agricultural practises represent one of tlggdst threats to biodiversity in the
VDWHS. Agriculture and Land Management should tpkece in accordance with the
Conservation of Agricultural Resources Act (CARA) terms of the management of
Alien Invasive Plant Species, Bush Encroachmerabéshment of new fields, erosion,
under/overgrazing and irrigation practices. Artad have been zoned as sensitive and
incorrective should be monitored regularly by thandgement Authority to ensure that
best practises are being maintained.

A full vegetation survey to note plant communitieBen invasives, bush encroachment
as well erosion and over/undergrazing should bedected by the Management
Authority. This will indicate whether the land oens are managemening their land
sustainably, as well as to inform the Managementhdwty of a nett gain or loss of

biodiversity in the area.

Bush Encroachment and Alien Invasive Species
Alien invasive species as well as bush encroachrsiemtild be managed by individual

land owners under CARA as well as the Biodivergitt. The Management Authority
should facilitate contact between land owners aneé provincial Departments of
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Agriculture in order to promote discussion on thestneffective methods as well as
possible subsidies for the management of thesésplan

The Management Authority should be in contact Witbrking for Water in terms of the
eradication of alien invasive plant species as agHollow up on the water hyacinths on
the river.

Problem causing animals and control

The relevant provincial department as well as tlEdfjement Authority of the VDWHS

should be informed of any problem animals. Shaptinother forms of elimination may

not take place without the necessary permits frbenrelevant provincial department.
The Management Authority should also liaise witle gprovincial government not to

permit the use of poison to control problem animalthe VDWHS. The Management

Authority should also ensure that land owners andism operators do have baboon
proof waste receptacles so as not to attract probleimals. No feeding of any problem
animals should be allowed by land owners or tourist

Bio-prospecting and collection of fauna and flora

Persons collecting plants and animals should haeenécessary permits and permission
from the relevant provincial department and frone tlanagement Authority. This
should also apply to traditional healers and s@&nt General information sessions
should be held to educate people of such requirtsmen

Authorities and capacity

It is of the utmost importance that the enforcenadrthe currently legislation as well as
any new regulations in the management plan betlgtmforced. This will require
sufficient personnel that are suitably trained mboece requirement of the management
plan. Without this enforcement little will be acaplished in terms of biodiversity and
agricultural management. This strengthens the ftase Management Authority that is
present in the dome with sufficient personnel tadia the day to day operations in the
dome.

It is also important that the Management Authoistyaccessible to the land owners and
general public to ensure cooperation of such pstson

Development
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The Management Authority of the VDWHS should liaisgh the relevant provincial
departments as an interested and affected paatly development in the Vredefort Dome
and should enforce the requirements of the zorsngea out in this management plan for
development in the bio- sensitive areas. Thesasareclude the three identified
grassland biomes as well as the riparian vegetaboes.

No introduction of any alien invasive species (fauor floral) may occur at any site in
the Vredefort Dome and land owners should be utga@move current invasives from
gardens and replace it with native plants.

Any new development should employ sound environalBntcompatible design
including lighting that shines down in most instasi@s to not impact on invertebrate and
insectivorous fauna.

Game Farming

Game farming should take place with due considemadf the livelihood of surrounding
land owners and may not infringe on their righthe same legislation will apply to the
grazing, erosion potential etc, as for the reghefagricultural practises. The movement,
capture or keeping of game is regulated by theonatiand provincial departments
involved with conservation and any such activitsg®uld be in line with the relevant
legislation and permits. All the aforementionediaties should also only take place
once the Management Authority has been informeke fElease of extra-limital species
(species that did not occur in the VDWHS shoulddiszouraged. Contagious animal
diseases should be declared to the relevant nhaodaprovincial departments as well as
to the Management Authority in order to warn thevant land owners.

If hunting takes place on a certain farm duringtaiar periods of the year, the
Management Authority should be notified.

Erosion

As dealt with under land management, erosion shbeldontrolled by each land owner
on his property. This aspect should also be cavesethe full vegetation survey that
should be conducted by the Management Authorityeanery five years. Areas that are
especially susceptible to erosion (as indicatetthénzoning section) should be monitored
through spot checking by the Management Authontyeoa year. If there erosion is on
the increase in any particular area, the Managewetitority should put the land owner
in contact with the Provincial Department of Aglicue in order to decide on how best
to curb the situation.

Monitoring and measurement

Inspection of all properties should be organizedrnaer to establish compliance to fire
regulations once every five years. At the same tmapection of all properties (once in a
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five year cycle) for bush encroachment, over andeurgrazing and erosion should be
mapped. All areas that need attention should bepppCategorize each farm in the A,
B, C and D category (Figure 1) after inspectioeath property. The percentage of farms
or hectares falling in each category can then beulzded and compared to previous
surveys to determine progress. This survey widbdle able to establish whether there
was any nett gain or nett loss in terms of the ifgassegetation. This study should be
done by specialist botanists as approved by tlensfic advisory committee.

Satellite images should be ordered and inspected ion2 years (Free if it is ordered by a
provincial authority). With these maps it can b@abkshed whether the condition of veld
in the VDWHS is deteriorating or improving. Thigesktop survey should also be
conducted by relevant experts as approved by thentgec advisory committee and
should be budgeted for. A GIS system should b&béshed or to be contracted to an
outside company to facilitate this process.

Various inspections for compliance to the managerpéanciples should be done by the
Management Authority throughout the five year cyatewell as the accreditation visits
for tourism activities. This will take trained gennel. It is suggested that budget should
be set aside for at least two inspectors as pahieoManagement Authority in the dome
to handle such inspections.

Training and awareness

1. Once a year a fire workshop (landowners and dseociation) to be led by the
Management Authority. Train members of FPA on laegarding veld fire prevention
management and control.

2. A workshop should be held to inform and edutla¢eland owners of the management
plan as well as relevant legislation once everg fyears. This should be done by the
Management Authority.

3. Person(s) to be appointed and trained by thealament Authority who can handle:
a) Accreditation applications for permits, likehiisg licenses,

b) Handle applications for accreditation like fraditional healers,

c) To see to it that proper information boardsestblished at fishing, game farms etc,
which inform people as to what is allowed and winatt

d) Where owners can register their development.

e) Inspect properties once in five years to esthblivhether veld management is
maintained.

f) Contagious diseases reports

g) Organize fire work groups and take the lead wirerbreaks out

h) Organize training sessions when needed for fegnseibsistence farmers, traditional
healers (what may be used and what not).
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4. People who need education in order to improveifeg activities should be identified
during the survey of the properties of land own&rgension officers of the Department
of Agriculture can be asked to organize trainingsgms.

5. A way of uplifting the community can be manadgsdmeans of education of school
children. As mentioned, two projects of the Potstrebm University (Dept of ) The
existing projects at two schools should be extertdeithe other existing schools on the
Free State side and even to schools in the vicafithe VDWHS.

Gaps

1. A complete Phyto-sociological survey of the domeasded to establish the plant
composition and grazing capacity for game andeatthe study should be done
in 2 phases: a) Analysis of species and specie ositgn from existing data
(mainly a desk study) (Costs in the order of R7@)0M) Detail survey to
establish a detail vegetation map in order to ereanagement zones (ISPD and
Bekvol survey should be included). Red data specrmapping of bush
encroachment, alien invasive stands, grazing cgpaad status of endangered
and threatened plant communities is of vital imgoce. This should not only be a
survey, but a full scientific study (typically a coral student), because it is
necessary to determine plant communities and nigt lant numbers (Costs in
the order of R200 000).

2. An erosion survey is needed to determine areasatkaffected by erosion. Areas
that are susceptible to erosion or where dongasgsghould be mapped on a GIS
system (R70 000). Recommendations for rehabiltatan only be established
after the mapping and determination of the extéti@ erosion.

3. Communication system between the authority and osv(especially in case of
fire) should be upgraded.

4. A farm for subsistence farming should be boughthi& border area (not in the
identified bio sensitive areas that still has to freperly outlined). Special
training for the farmers should be organized anel khanagement Authority
should monitor their activities by means of the asan extension officer of the
Department of Agriculture.

5. Animal surveys should also be done once the datm fthe plant survey is
available. Such studies should incorporate hefpeta, butterflies and small
mammals in particular.

Conclusion

Two of the most important factors in determining guccess of the Management Plan
will be 1) the data on which it is based, 2) tragiof landowners and enforcement of
current legislation if the law is not obeyed. Wiliis in mind it is suggested that regular
data is obtained through detailed surveys on whichase success parameters. These
surveys should then be redone once every five yeansler to gauge whether progress is
made in terms of biodiversity and sustainable dgheoresource.
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It is also imperative that enforcement of legislatis done by properly trained personnel
with a thorough understanding of the relevant lagien. This will necessitate a
Management Authority that is situated in the VDWtSbe involved in the day to day
management of the Dome.

Finally it is important that the Management Autlyis both accessible and helpful with
regard to the land owners. It is only through tde®peration and buy in of the land
owners that effective management of the Dome wilabhieved.

Glossary of terms

Agriculture: Domestication and production of anisnahd plants for consumption for
human and/or animals.

Annual wetland: Permanent water saturated area.

Biodiversity: The number of different species présa a given environment.

Browse: That portion of the woody vegetation that is auagafor consumption by
animals.

Communal farming: farming practiced on a commuaadliby several people without
borders for the use of individuals and individuzds''t take responsibility.

Controlled burning: Burning of veld for a specife@ason.

Cultivated pasture: Pasture which has been edtallisy conventional means involving
soil disturbance, removal of existing vegetatiod aeedbed preparation

Ecology: Study of the interrelationships betweeganisms, and between them and their
environment.

Ecosystem: Biological system comprising both livimgganisms and the abiotic
components of the environment.

Environmental Impact Assessment: Assessment dattters that can have an effect on
the environment.

Fire break: Natural or man-made barrier used taeueor retard the spread of a fire.
Grassveld: Veld in which grasses are the dominant$ provide most of the forage
material.

Grazer: An animal that utilizes grazing.

Grazing/browsing capacity: Grazing/browsing capaat the vegetation when all the
factors which affect its productivity are at an ioptim level for grazing/browsing
purposes — ha/AU or AU/ha.

Grazing: Utilization of herbaceous vegetation biais.

Grazing/browsing capacity: Productivity of the grahle/browseable portion of a
homogeneous unit of vegetation expressed as tlee airéand required to maintain a
single animal unit over an extended number of yeattsout deterioration to vegetation
or soil — ha/AU or AU/ha.

Invader species: Species which are not indigermasspecific area.

Mitigation measures: Measurements taken to comeithprove the situation.
Overbrowsing: Excessive defoliation of trees andhoubs by animals to the detriment of
the condition of the veld or pasture.

Over grazing: Excessive defoliation of the grasars\by animals to the detriment of the

10



Biodiversity and Agriculture Management Plan: VDWHS — Draft Report

condition of the veld or pasture.

Phyto-sociological: Sociological composition of pi&pecies.

Riparian area: Growing on, or living on the bankstoeeams or rivers.

Subsistance farming: Farming practice where the tsobet is for production of produce
for own consumption in an unsustainable way.

Sustainable agriculture: Agricultural practicegiway to conserve the area for future
generations in a way that deterioration does ri@ fdace.

Sustainable grazing practices: Grazing to a lewelt tdoes not have a permanent
ecological impact on the area.

Underbrowsing: Under utilization of the woody compat of the vegetation.

Under grazing: Under- utilization of the herbaceocosponent of the vegetation.

Veld: Indigenous vegetation used as grazing arat@wvsing which may be composed of
any of a number of plant growth forms and needneatssarily be climax vegetation
Zonation: An area characterized by similar faunfiaa, arrangement or distribution in
zones.

(Booysen, 1967) and (Trollope, Trollope & Bosch9@Pand Henderson’s (1995).

List of Abbreviations

CARA: Conservation of Agriculture Resources Act
CDG: Carltonville Dolomite Grassland

DWAF: Department of Water Affairs and Forestry
EIA: Environmental Impact Assessment

FPA: Fire Protection Association

FS: Free State Province

GIS: Geographic Information System

IMP: Integrated Management Plan

IUCN: International Union for the Conservation cdithNre and Natural Resources
NEMA: National Environmental Management Act
NW: North West Province

RHG: Rand Highveld Grassland

SEA: Strategic Environmental Assessment
VDGG: Vredefort Dome Granitic Grassland
VDWHS: Vredefort Dome World Heritage Site

11
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1 Management Philosophy

1.1 General

The Vredefort Dome World Heritage Site (VDWHS) iseoof the few world heritage
sites where the area is mainly in private ownerslifies in an area with very interesting
geology, a variation in geomorphology and accomgxmariation in biodiversity. This
poses interesting challenges to the compilatioa aianagement plan as well as to the
proposed Management Authority. Another featurehaf YDWHS is the fact that it is
predominantly an agricultural area including aregsultivation and livestock, as well as
game farming in areas with is relatively intact.

Due to the complex nature of the area, the conservaf biodiversity is challenging, as
it needs to take place with cognisance of theilneglds of the inhabitants of the area. It
was also recognised that agricultural practiceksighificantly influence the biodiversity
of the area. It was therefore decided to integthte agriculture and biodiversity
management and produce one report to accommodate dspects. With the
abovementioned in mind, the focus of the managenptan for agriculture and
biodiversity is on sustainable development andtpras. Furthermore, the plan adopted
a methodology of “Policy, Plan, Act, Check and @octf. This approach is in line with
the principles as set out in the ISO 1400 managesyatem that will form the basis of
the protocol to be used for the whole of the Inégnl Management Plan for the
Vredefort Dome.

This philosophy will be implemented through thetisgt of management targets,
implementing management actions, monitoring towaadhieving these targets and
adapting the management strategy if the targets@irdeing achieved. The setting of
new objectives or monitoring targets shall be dbyeneans of a participatory process
including the best scientific understanding, aslwasl collaboration with partners and
stakeholders.

Due to the fact that the majority of the land i® tthome is in private ownership, the
management of the VDWHS will mainly utilise exigfimegal vehicles and processes
rather than establishing new rules and regulatioibe proposed management of the
biodiversity and agricultural plan is not basedsetting of new rules and regulations, but
rather based mainly on the Protected Areas Actt & of 2003), Conservation of
Agricultural Resources Act No 43 of 1983 plus ammeadt of 1985 and the National
Veld and Forest Fire Act Nov 1988. It is the pressi®f this plan that adherence to
existing legislation (both national and provincia)terms of agriculture and biodiversity
will go a long way to meeting World Heritage reguirents in terms of biodiversity
conservation. It is also important that the rdiéhe management is not only the policing
of the activities on land in the VDWHS, but also desist the land owners in the
understanding and applying sustainable practiséberVredefort Dome. Furthermore,
the Management Authority will enter into agreemenish the land owners on the
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principles as set out in the IMP, including thenpiples for the management of
biodiversity.

One of the main focuses of the Management Authofibpm a biodiversity and
agricultural management perspective will be to mnivhether the relevant legislation is
being adhered to by the land owners and find waymprove the awareness of existing
laws. The role of the Management Authority wilk@lbe to provide assistance to the
relevant national or provincial authority with thestigation of legal proceedings in the
case of non-conformities. This role is of utmostportance as the lack of proper
enforcement of legislation has been identified as of the most prominent threats to
biodiversity and agricultural potential in the VDV8H In this regard the Management
Authority should also strive to create awarenesthefrelevant legislation and processes
in order to facilitate cooperation of the varioogerplayers in the Vredefort Dome.

Another important role that the Management Autlyosthould fulfil is to manage
processes such as the subdivision of land, as aglin the Environmental Impact
Assessment Process as prescribed for developmedEMA. In these cases the zoning
and activity classes (section 2) should be brougider the attention of the relevant
Provincial Authorities in order to prevent actieti taking place in areas which are not
suitable for the area.

Lastly, the strategy by which the effective managetns to be achieved is by giving
guidelines for sustainable development in the afBais will focus on the establishment
of guidelines and mitigation measures regardingats that is not managed under current
legislation (e.g. accreditation for adventure atiés in the Dome etc.). The mentioned
risks to biodiversity and sustainable agricultuas, well as the mentioned mitigation
measures for the risks are indicated in section 6.

The philosophy behind the land management that tee®eé considered in the VDWHS
is illustrated in Figure 1.
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Description of the four activity groups:

A) Sustainable group. This group represents tlealidituation. All activities should

strive to fall in this class to obtain a “SustailaBbome” situation. The activities in this

area is less sensitive to disturbance and farmiagtiges fits in with the sense of place
with little disturbance to the biodiversity of tla@ea. Topography is relatively flat, with
little danger of problems like erosion if managedgerly. Little monitoring is needed.

Sustainable farming practices with good managermentollowed.

B) Sensitive, acceptable group. This represerigitaes in areas that are relatively more
sensitive to anthropogenic disturbance than groupA&tivities in these areas require
sound management practices to be sustainable gatl dempliance of acts should be
strictly enforced. With good management, impacotseasily reversible, non harmful and
insignificant to the natural environment.

C) Less sensitive, inefficient. It is a “fool’s alise” situation. The farming practices in

this group is however not sustainable and in timg loun serious damage may occur to
the environment. The activities are therefore sww$tainable. An example of such
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activities is for instance irrigation without mamagent and good irrigation scheduling
that may cause the salinisation of soil or ovenggazausing degradation of veldt,
decreasing diversity and higher erosion potentativities in this category can be
moved to group A eventually if the activity is mged properly. This situation should
be monitored closely to ensure that progress isgogiade in the right direction (towards
category A).

D) Less sensitive, non sustainable group. Thisne go option. These practices are not
in line with the sense of place and pose eitherigh Ipollution risk or potential
degradation of the area. This situation should néeecallowed in the area even if it is
allowed outside the VDWHS after an environmentgdact assessment was done.

It should be noted that the term “less sensitig’Used when describing the different
classes, rather than the term ‘non-sensitive’. fEasoning behind this distinction is that
no landscape can be totally insensitive to impdaty landscape is susceptible to impact
due to poor management but in the case of thedessitive areas there is a higher
resistance to such impacts than the sensitive .ar@age to the fact that the Vredefort
Dome has been decaled a world heritage site, dsas/é¢the fact that it represents an area
of fairly high biodiversity when compared to therrswnding landscape, most of the
dome should be seen as being fairly sensitive.s Téliative sensitivity requires fairly
active management and monitoring for the riskstified in section 6.

2 Current situation with regard to Biodiversity and
Agricultural Management in the VDWHS

2.1 Natural resources
2.1.1 Climate

2.1.1.1 Rainfall

The average rainfall varies between 590 and 63&mich occurs mainly during the
summer months during October and March.

2.1.1.2 Hall

Hail can be expected 3 to 5 times per year anccaase damage to the crops and plants.
It mainly occurs during thunder storms in the e@dyts of the rainy season.

2.1.1.3 Wind

The predominant wind direction is north, varyingtivibeen north easterly and north-
westerly. Wind damage is not normally expectedet@ laleciding factor in crop selection.
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2.1.1.4 Temperature

The average daily temperature varies between’@8r5 July to 29.8C in January. The
lowest daily temperature is below freezing for Jamel July, with frost risk from early
March to late September.

No specific data on climate change in the VDWHS&wasilable. It is therefor proposed
that an official weather station erected somewlerhe area, perhaps at Venterskroon.
The data obtained from the weather station andstiggested plant surveys to be done
every 5 year can reveal some interesting factstatlonate change and the effect there
off on the biodiversity. Historic data from farmecan be used to determine future
tendencies. There exists no specific evidenceahthkiropogenic induced global warming
have a localized influence in the VDWHS at present.

2.1.2 Soil and topography

The major part of the Dome consists of steep maoowz land with little cultivation
value, and lends itself more to livestock and gdarening. High cultivation potential
land only exists however along the alluvial deposit the Vaal River. Moderate to low
arable potential exists along the grassland onsthghern side of the mountains that
consists of shallow sandy loam soils. A full deston of the soils is given in the
Geological Management Plan.

2.1.3 Water

The water and availability of water is fully deswd in the Water Management Plan. It
will suffice for the sake of the biodiversity angrigultural management plan to state that
water is recognised as one of the most limitingtdieec in the dome in terms of
development and cultivation. This introduces aurat protection mechanism for
biodiversity in the area by lessening the possitdgative impact increased cultivation
and development may have on the biodiversity irattea.

The quality of the water, bacterial water qualityfrient loading etc is fully dealt with in
the Water Management Plan.

Existing water entittements for agricultural purpssis also described in the Water
Management Plan.

2.2 Description of the biodiversity attributes of t he VDWHS

2.2.1 Literature consulted for the biodiversity and agricultural
attributes

o0 AGIS, 2007. www.agis.agric.za. AGIS Map atlas.
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o Bezuidenhout, H., Bredenkamp, G.J. & Elsenbroék, 1988. The vegetation of
the alkali granite and bordering quartzite in theedéfort Dome north-west of
Parys (In Afrikaans).S.A. Tydskrif vir Natuurwetenskap en Tegnologfi): 4-9.

0 Bezuidenhout, H., Bredenkamp, G.J. & Theron, G1R94. Syntaxonomy of the
vegetation of the Fb land type in the western TvaakGrassland, South Africa.
S.Afr. J. Bot.60(3): 72-81.

o Conradie, W. 2006. Seasonal variation in anurarerdity and activity in the
Vredefort Dome conservation area. M.Sc. thesistiNé&/est University

o Dome Nature Park Free and Northwest Provincespd2ex.

o DTEEA, 2003. Draft nomination of Vredefort Dome (o Africa) for
inscription on the World Heritage List.

0 Du Preez, P.J. 1986. Ecology of the tree comnasaf the Vredefort district,
Orange Free State (In Afrikaans). M.Sc. thesisivésity of the Orange Free
State, Bloemfontein.

o Du Preez, P.J. & Venter, HJ.T. 1990a. The phyiadogy of the woody
vegetation in the southern part of the VredefortriBArea. Part I: Communities
of the plains, riverbanks and islands. Afr. J. Bot.56(6): 631-636.

0 Du Preez, P.J. & Venter, HJ.T. 1990b. The plodmdogy of the woody
vegetation in the southern part of the Vredefortri@cArea. Part 1l: Communities
of the hills.S. Afr. J. Bot.56(6): 637-644.

o Fourie, J. Bird checklist. The Vredefort Dome arahVriver Area.

o Lawrence, E. 1995. Henderson’s Dictionary of Bidtedjterms. 11 Edition.

o llbury, C. & Sunter, C. 2005. Games foxes playnRlag for extraordinary times.
Human & Rossouw and Tafelberg publishers, PaatlitSAfrica.

o Trollope, W.S.W., Trollope, L.A. & Bosch, O.J.H.eM and pasture management

terminology in southern Africa. Tydskrif Weidingsea. S. Afr. 7 (1).

o State of the environment Report 2002, North WesviRce, South Africa.

o Vredefort Dome Conservancy Strategic Developmeit management plan 25
Febr 2002. Contour Project managers in associatithThorton and Feinstein

o Vredefort Dome strategic environmental assessnwemiérthwest and Freestate.
State of the environment (July 2006). Prepared bysGrtium of Consultants
under the leadership of AFRICAN EPA (PTY) LTD.

o IUCN Red Data List Categories (new) — Version Nat{onal) & 3.1 (Global).
www.iucnredlist.org

2.2.2 Flora

For this iteration of the management plan, the dataresented in the Ecological Report
of the Strategic Environmental Assessment (SEA) ugzsl as basis for the management
criteria. This report was done by Eco Info Enviremtal Consultants. It combined most
of the relevant available information on the biasity in the Dome. The current land
cover of the Vredefort Dome WHS is illustratedjii@1. The mentioned report, as well
as consultation with other biodiversity and conadon experts, highlighted the
fragmentary nature and low level of detail of thaitble data. It is suggested that a
detail pytho-sociological study needs to be congaldbr the dome as soon as possible.
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Such a report will entail the identification, cldgstion and description of plant
communities in the Vredefort Dome which should udd detail vegetation maps. When
such data is available, more focused managemeistcam be identified and management
guidelines developed for each of these managenmaist u
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Until a detailed phyto-sociological survey is coetpld, broad vegetation units will be
used as management units as well as the slopefisoaid ridges of the area (Map 2).
This is a different approach than the catchmentgrageh that was proposed as
management units in the SEA. With this vegetaaipproach management objectives
can be set for hills and ridges areas that is lysagbkociated with high biodiversity, as
well as for broader vegetation units that are wahke or endangered.

The grassland plant communities are of specificeam These include the Carletonville
Dolomite Grassland (CDG), Rand Highveld GrasslaRHG) and the Vredefort Dome
Granitic Grassland (VDGG). Bezuidenhout (1994) his synopsis of the western
Transvaal grassland statedt tan not be emphasized enough that the vegetation
units that occur in the western Transvaal grasslandwith the exception of the
Grewia flava — Acacia karo@ommunity, are unique and are not found in the resbf
South Africa and therefore deserves a high consertian priority”. The main reason
for concern for these vegetation units is the fhat it is currently the most transformed
areas in the dome due to suitability for cultivatio With the establishment of the
Vredefort Dome as a World Heritage Site, these taigs units may be under additional
pressure from development. The main reason fomtlaig be due to the fact that that the
topography of the areas is less restrictive forettggment than areas in the hills and
ridges.

The results of the National Spatial Biodiversitys@ssment confirmed these observations
with two of the grassland units in the Dome (RHG M#DGG) considered endangered
and one (CDG) considered vulnerable. The two beish{savannah) units present in the
dome were deemed least threatened by the mentsmedy (SEA — Ecological Survey).
The main reason for these circumstances is thavelgetation unit occurs in the more
‘hilly’ area in the Dome and therefore is less ko be developed or cultivated than the
grassland biomes.

According to the Overview of land Cover Status 893, up to 51% of the catchments in
which the VDGG dominates is transformed by settiesiecultivation as well as mines
and quarries (SEA — Ecological Survey). Furthemendne internal catchments in which
the CDG and RHG dominates is also transformed btoug6%. It is therefore seen as
priority for a biodiversity management plan to cenve these vegetation types.

The grassland vegetation groups are however nairtyeimportant plant communities in
the dome. According to the National Spatial Bi@dsity Assessments’ river component,
the two quaternary catchments (C23L and C23C) wthiehstudy area transects are both
transformed and the main drainage lines within tia@encritically endangered. Therefore
the management of those factors that contributéisetquality is critical. The mentioned
factors include the loss of natural vegetationtrdetion of wetlands, control of runoff
into these systems and quality of the water emdetive system (SEA — Ecological
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Survey). These issues and areas will need to beagea firmly by the Management
Authority of the Vredefort Dome World Heritage Site

The need for a detailed phyto-sociological assestifioe the area can not be overstated.
Such a survey will make it possible to identify m@pecific management units based on
plant communities within the broader vegetationtaiais well as supplying information
on locally rare, rare and endangered species. Suslrvey is suggested in the Gaps
section (Section 9). In consultation with speseisli four trees species have been
identified as being locally rare and should be eoved.

The four tree species which are identified as lgaake in the VDWHS are:
) llex mites(Cape Holly/Without)
i) Berchemia zeyhefRooi-ivoor/ Red Ivory)
i) Cassinopsis ilicifoligLemoentjiedoring/ Lemon Thorn)
iv) Calodendrum capeng&aapse kastaiing/ Cape chestnut)

These species should be recorded in every areaevdeselopment or new agricultural
activities is planned and should be protected.

A species list of the plant life to be encounterethe dome is supplied in Appendix A.
This is however only a species list and can noused to construct finer management
units in the VDWHS.

The above mentioned species list (Appendix A) wasared with the [IUCN Red Data
List (Version 3.0) to determine which species aténerable. Eleven species were
identified (Table 1), but with this method the Sfiecsites of the species couldn’'t be
established. The need for a plant survey is alserdaated through this shortcome.

Table 1 Plant species in the VDWHS which are onth@N Red Data List

Genus Species Family Rarity
Anacampseros subnuda PORTULACACEAE  Vulnerable
Barleria macrostegia ACANTHACEAE Least concern
Bonatea speciosa ORCHIDACEAE Least corncern
Cleome muculata CAPPARACEAE Least concern
Crassula setulosa CRASSULACEAE Vulnerable
Dianthus mooiensis CARYOPHYLLACEALeast concern
Nemesia fruticans SCROPHULARIACE Least concern
Pavetta zeyheri RUBIACEAE Least concern
Protea caffra PROTEACEAE Least concern
Solanum supinum SOLANACEAE Least concern
Vahlia capensis VAHLIACEAE Data deficient

Alien invasive species have been identified as gehproblem in the area. A survey
regarding the extent of this problem is presentlyoaited and the report will be published
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during July 2007. A specie list as well as infecaeeas in the VDWHS will be indicated
and mapped. For the purpose of this managementtpdasurvey of the alien invasive
species will be too late due to a lack of time. Ppheblem regarding the alien invasive is
discussed in point 3.6 of this report.

2.2.3 Fauna

Faunal data for the dome area is scarce. Littlm&bstudies have been done. The SEA
lists several Red Data Species that may be présehe area (Appendix A). This list
was mainly compiled through existing broad disttitma maps for species and not on
physical observances. According to the SEA theesildata species listed for the study
area is very varied. No sensible sensitivity preadits could have been made from red
data habitat alone, but wetlands are importaneéims of the red data habitat in the area
(SEA Report, 2006).

Specific studies on the faunal component also neeoke completed for the VDWHS.

This can be done after the detailed vegetationeyurg completed in order for the

surveys to be structured according to the plantroanmties. Such studies should also
focus on acquiring specific data on red data speara the habitats in which they are
present.

The only animal group that has been studied prgpetihe Dome area is the frog species
(Conradie et. al. 2006). The survey found no egdeed or threatened frog species to be
present in the dome area. In personal communicatith Dr. Che Weldon of the North
West University it did however come to light thaetGiant Bull Frog Rixicephalus
adspersus)an endangered frog species has been observed aitenie the VDWHS
Map 2).
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B

A specie list of birds in the VDWHS is availableorin the WesVaal Bird Clu§iiiilids
ISIEONRAREERERA). A booklet can be obtaingdrh the above-mentoined club in
order to aid bird-watching in the areas as a tbaesivity. Data from the South African
Bird Atlas is also available, although the dat#his atlas is broad scale data and does not
reflect the species present in the Dome specicall

The area also exhibits some bat communities residesome of the natural caves as well
as in the shafts created by previous mining a@wit Species includ®hinolophus
simulator, Rhinolopus clivosias well asMyotis tricolor. The areas in which these
organisms are present should therefore also beepgats

Several lists of known small mammals as well agdanammals in the area have also
been compiled. All the mentioned species listssaramarized in Appendix A.

Due to the lack of specific data on the faunal congmt of the biodiversity of the
Vredefort Dome, it was considered logic to focus lmabitat and plant community
protection to conserve faunal biodiversity. Intsan approach the vegetation units then
serves as an ‘umbrella’ under which the associtdada will also be protected. The
focus will therefore be on the protection of plantmmunities, especially the grassland
components of the vegetation. Since both over- @amtkr grazing can cause negative
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impacts on grassland plant communities, both timapacts should be monitored closely.
This will apply to both game browsing and livestagplazing. The savannah grassland
and hills and ridges in the dome are also recogréseareas of potentially high diversity.
These areas already enjoy a level of protectiontdutne low cultivation potential, as
well as difficulty of development in the areas.

The Vaal River in the Dome also boasts an endadgéish species namely the
Largemouth Yellowfish. This community may howeyase difficulty for management
as it is not restricted to the VDWHS.

2.3 Description of the Agricultural attributes of t he VDWHS

2.3.1 Land Owners

A distinction should be made between farmers and tavners. Farmers are the group of
land owners who make a living/partly living frometHand they own in terms of
agricultural practice. This group can be dividedwo, namely:

a) Resident farmers who’s main residence is withéenVDWHS and

b) Farmers who use the land for farming purposésal®inot necessarily resident in the
VDWHS like for instance some cattle farmers.

Land owners are people who own land for reasonsratfan agricultural purposes. They
can also be divided in two groups:

a) people who own land, but use the land for psgpather than agriculture (recreation,
tourism, accommodation and other) and are resmetite farm and

b) Land owners who own land but use it mainly masrvestment (they are not resident
on the land and do not use the land for commeptigloses).

Combinations of the four different groups also gxier instance farmers who make a
living from agriculture, but also use the land fourism. Another possible combination
is land owners who use the land as an investmentwha live in the area in order to
pursue a more tranquil existence, but do not atiliee land for commercial agricultural
activities. It is therefore difficult to divide th@wvners in clear groups and assign numbers
to each group.

Many owners in the VDWHS are absent in the areaekbended periods and may visit
the area only during weekends or only certain wedgke The Management Authority
should take note of this tendency as this may popeoblem during fire management,
monitoring actions or for training and awarenessess.

2.3.2 Erosion

Erosion sensitivity is mapped -ap 3 (AGIS, 2Q0iMe soils present in the WDWHS
don’t have a high erosion potential except for vemyall areas along the rivers and in
lower lying areas. Detail soil maps are not avddabut because of the small areas which
have soils with a high potential risk it do not desmy attention. Currently only a few
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farms were identified of having erosion problemsinmty sheet erosion, with only very
few areas with rill erosion. The existing erosisrdue to overgrazing and as overgrazing
will be accounted for by stricker compliance of th&, this problem will solve itself.
There is no need for special arrangements for rkfadion, because the problem is not
big and it is difficult to distinguise between natierosion and enhanced erosion.

Areas with slopes and hills have a high erosioremmidl only when the soil is not well
covered with vegetation. Fortunately the kind afssmm these areas doesn’t have a high
erosion risk potential. It is however necessanptevent large areas to be uncovered.
Most of the other areas in the VDWHS have a lom#gium erosion potential. However
when not managed well (for instance overgrazingsé¢hareas may become susceptible to
erosion, especially in areas where the clay conseaither low (<10% — wind erosion),
or very high (>55% -water erosion).

No special arrangements for erosion is heeded e€xaepompliance of the law in the
case of grazing capacities.
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2.4 Current agricultural activities

Currently agricultural activities identified at theorkshops and available literature
(available at the local department of agriculturgersion office) is mainly:

a) Animal farming (dairy, beef, sheep, goats andalsmumbers of pig, horse and
poultry),

b) Game farming

c) Commercial crop production (mainly Maize and &)

d) Horticulture (mainly vegetables, pecan nuts alies)

e) Grazing (pastures and natural veld)

f) Irrigation

Crop production activities are diminishing becaoé¢he non economical value of crop
farming due to sub optimal conditions (low potenhsails and high input costs and
uncertain climatic conditions). Many of the farnte amall uneconomical units, owned
mainly by people using the farm unit for weekenthgay. Crop farming will probably
phase out to only a few higher potential farminggarin future.

The potential for other farming activities exiseschuse good quality irrigation water is
available in the area, but water sources are lini&pecialized high value crops could
enhance the attraction of the valley. Horticultucabps like nuts, berries, olives and
deciduous fruit as well as herbs, spices and afonodtplants could form a basis for
agri-tourism. Game farming in conjunction with Isteck, supported by crop production
on the plains as both cash crop and to strengtieefotdder flow, is advisable.

Table 2. Present land use

- %/

$

01 % 2%%

) %.3 /34) 3))$

AGRICULTURAL POTENTIAL OF THE VREDEFORT DOME WORLMERITAGE
SITE. Gouws J.A. 2006

Five current agricultural land use zones were ifledtby Gouws, 2006. They are the
following:
Mixed farming (MF) - Crop production is practicednemercially or to support the
fodder flow of livestock. Small portions of landegslanted under irrigation for winter
grazing.
Livestock farming (LF) - This portion has very ligtarable land. Primary use is
extensive animal production where fodder is prodidduring the harsh winter
months.
Game / livestock (CL) - There is very little araltdend, the grazing capacity is low
and the browsing capacity moderate to high.
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Game/ livestock (C) - Access to the land is difiticthere is no arable land, grazing
capacity is low and the browsing capacity high. ssomation, game farming
integrated with livestock and tourism is the preddrland use.

Mixed livestock, Game farming and irrigation fangi(M/1) - The land occurs on the
flood plains of the Vaal River with approximatelyGtha with right for irrigation.

1

Agricultural management zones were proposedhiey SEA (African EPA (PTY)
LTD, but the zones did not take into account théque plant community areas
indicated injiGl6. Irrigation along the river banWas also proposed, but it not
viable because cultivation of new lands will notdtewed. Agricultural management
zones can only be determined after a proper vagetatap is compiled and proper
grazing capacities is determined. Currently bustraathment and overgrazing on
many farms is a realityAcacia encroachment is a big problem indicated on the
workshops.

Large areas are already converted and feoffddr game farming. The exact areas
are not yet identified and the extent thereof sthdnel determined by the Management
Authority as soon as possible.
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2.5 Previous land use and agricultural activities

An extended description of the history of the ar®agiven in the Cultural Heritage
Management PlanTitle deeds were issued to a few farm owners ai®37 after
Mzilikatze was driven off by the Voortrekkers tolget with alliances of the Batlhaping,
Barolong, Bataung and Bahurutshe chiefs.

The farmers produced a variety of agricultural piid, mainly the same as present —
meat, dairy products, hides, maize, tobacco, fruifgetables, etc. Black labourers
worked for the white land owners, but no data @ilable about the relationship between
them. Sharecropping arrangements like those inrqihets of the western Transvaal

described by Charles van Onseleire Seed is Minmay be possible (Cultural Heritage

Management Plan).

Evidence of the settlement and agricultural adésitof white pioneer farmers and their
workers since the 1830s could be seen from the irsn@ many pioneer dwellings
(“hartbeeshuisies”), early farmsteads and outbuogjdj cattle enclosures, furrows and
exotic trees (Cultural Management Plan).

3 Objectives and targets

The first and foremost objective for the Vredefddme World Heritage site from a

biodiversity point of view is the conservation tktbiodiversity for future generations.
Since the land in the Dome is mainly in private daownership, the principle of

sustainable development will apply. This secti@ald with principles, objectives and
targets to be achieved for agricultural and biodiiig management. It should be read in
conjunction with section 6 in which specific threas handled and specific mitigation
measures assigned.

3.1 Management units

The objectives and targets for the VDWHS will bé iseaccordance with the identified
management units. These management units will Heemised to establish areas and
activities in terms of the ‘4-class system’ (Figleas explained in the previous section.
For the sake of the management plan, it was dedwletbviate from the management
units as identified in the SEA.

The SEA ecological survey focused mainly on theerimal catchments as units for
management in the Vredefort Dome area. Duringpithigic participation process and
inputs from various experts in the field of ecolpgywvas decided to shift the approach to
biodiversity management and agricultural managernueetitat of vegetation units.

The main reason for this shift can be summarizedlbsvs:
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o0 The catchments approach leaves large areas in dlsé endangered biomes (the
grassland biomes) unprotected. This is mainly wuthe fact that most of the
sub-catchments as identified as having high bioditye by the SEA do not
include the two grassland vegetation types. Thénmeasoning behind the
original decision was the relatively high amount tohnsformation that has
already taken place in this biome. It was howedecided that although the
transformation of the biome is fairly high, the gueness of the biome (especially
the Vredefort Dome Granitic Grassland) needs tbéeption thereof.

o Another practical point considered was that thenpleommunities correspond
well with soil types, geology and topography of iBWHS. This approach
therefore lends itself to more practical zoningnfran integrated management
perspective.

3.2 Zoning

Due to the lack of detailed plant community datanpared zonation efforts to a large
degree. Once a detailed phytosociological suresylieen completed for the VDWHS, it
is suggested that these zoning principles be tedisand refined to include ecological
aspects such as vulnerability, endemism, fragmientatc.

Based on current data, the zoning of the VDWHS ists1®f areas (vegetation units) in
which certain activities are controlled in order ltmit the extent of impact on the
biodiversity and agriculture potential. The apmtodocuses on both areas and activities.
Certain activities can be allowed in certain arela® to the fact that it will not
detrimentally affect the biodiversity or agriculiirpotential. In other areas the same
activities should not occur due to physical attrdsuof the area that may cause the
activity to impact negatively on the biodiversitydaagricultural potential.

The main zones that were established are display[§ilip 5 anclillp 6. The focus of
Map 5 is areas that have a slope of more than I*¥%aeeas which, if developed, could
have a detrimental impact on the sense of placetaltlee fact that is visible from the
main roads. The reason that these regions weredzags sensitive areas is due to the
increased risk of erosion and slope instability wiige current vegetation is disturbed.
Another reason is that it represents areas thathraag a higher diversity of fauna such
as butterflies as well as herpeto-fauna like ligaatt.

Map 6 represents areas that are sensitive fronamt gommunity perspective. These

sensitive areas were designated based on threatenexdangered plant communities

such as the Vredefort Dome Granitic Grassland,e@amnville Dolomite grassland and the

Rand Highveld Grassland. These areas are undesyseedue to large areas of this plant
communities being transformed due to cultivatiod davelopment.
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3.2.1 EIA Specialist study requirements

Since development for tourist potential is essémbiathe World Heritage Status of the

VDWHS, it is important that it is done in a sustbie manner. As an interested and
affected party in the Environmental Impact Assesgmgrocess, the Management
Authority should focus the attention of the relevarovincial authority on the sensitive

areas as identified {{ilflap 2.

In its role as interested and affected party, trdyement Authority should establish a
link with the relevant provincial government depagnt in order to facilitate cooperation

between these parties in terms of EnvironmentalathpAssessments (EIA’S). The

Management Authority should require the relevantécggist studies as part of any
application to the provincial department that reggiian EIA. The following guidelines

should be adhered to:

a) Grassland Sensitive Areas

If the demarcated biological sensitive areas (Maps2ocated in the three grassland
vegetation units (VDGG, CDG and RHG), the followsstgould apply:
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A phytosociological survey should be required taessmin whether climax
grassland communities are present. If climax dmasisbelonging to the RHG,
VDGG and CDG alternative locations should be cosrgd.

A survey of the area to identify red data plantcsg® as well as endangered,
threatened and locally rare species should beechort.

A butterfly survey should also be done in thesectaiipn types.
b) Rivirine bush and vegetation:

In the Rivirine vegetation (Approximately 100m zooe each side of the river) the
following should apply in terms of EIA application:

A survey of the area to identify red data plantcsgpe as well as endangered,
threatened and locally rare species should be dedchpi

A bird survey (especially for the presence of bimeéeding areas) should be
compiled.

A detailed Engineering Geological survey should dmmpiled in order to
ascertain the standards for sanitation faciliti#&is should be done to minimize
impact on the riverine ecosystem.

A butterfly survey should be done due to the higimpdiversity in the areas
attributing to higher species diversity of inverteies.

No development should be allowed on the islandkerRiver so as to not disturb
breeding birds.

c) Slopes and valleys:
In areas where steep slopes of hills, ridges afieygaoccur, the following should apply:

A survey of the area to identify red data plantcsge as well as endangered,
threatened and locally rare species should be dedpi

If a proposed activity is planned on slopes of mbia@n 12%, an alternative site
should be located due to possible uniqueness ofafaund flora, as well as the
increased risk of slope instability and erosioreptal.

If a proposed activity is applied on areas withiagpe of more than 5%, a detailed
Geological Engineering report should be conductEde report should especially
refer to slope stability.

A detailed engineering report on the control ofstavater should be done in the
hills, ridges and valley areas in order to minimizi of erosion.

A herpetofuana (study of lizards etc.) should breied out in these areas.

A butterfly survey should also form part of EIA &ies in hills, ridges and valley

areas due to uniqueness of the botanical and @iydiersity in such areas.

EIA studies on any area with a slope of more th#n &n erosion potential study
should also be compiled.

d) Visual Aspects
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These areas are zoned out due to the effect df pighution. It is suggested that areas
that are zoned under this criteria should make iapedéfort in terms of the kind of
lighting used, in order to minimize the effect @it pollution and the possible effect it
can have on fauna, especially the invertebratesféloat is active at night.

e) Areas not zoned as sensitive areas but are paftthe VDWHS

he
ts

A survey of the area to identify red data plantcsgpe as well as endangered,
threatened and locally rare species should beechout.

If any wetland of stream habitat is in the vicinitybe affected, a bird, butterfly as
well as an amphibian survey must be conducted. sBinee applies to areas that
have a seasonal wet-dry cycle as it may be inhdbyehe Giant Bullfrog.

f) Areas for special consideration

The following areas has been identified as spesmesareas that need special protection
and no development that can possibly cause impactd be allowed.

Olea europaeastand (M@ 2): This stand needs special attention by the
Management Authority. Attention should be given fioe protection of this area
by creating a fire break around this area. This afeould then be promoted as a
tourism attraction. There is no need for speciaketipopment of the area, but it is
of cardinal importance that this area should barelé from invasive species.

Scadoxus lily: An occurrence of this species haanheoted on the farm Rocky
Ridge at the following coordinates: 27.393283;.928576 [[llflp 2).This lily is

of danger of disappearing due to testrumproblem. The plant exists mainly on
certain islands in the Vaalriver. The extent of pneblem should be identified by
a specialist. No activities that can potentiallypact on existing stands of this
Lilly may be permitted and alternative sites shdudconsidered.

Bonatea polyponth#&orchid species): There are claims that a fewdstast this
rare species have been spotted in the Vredefort WHRis is of special
importance since it is removed from the known stiion of this species
(Eastern Cape, Kwazulu Natal and Mpumalanga), aad therefore be
categorized as locally rare. The occurrence o flant species should be
researched (this can be done as part of the rés@dan to address the Gaps).
Areas with this species should then be fenced off.

Pyxicephalus adspersy&iant Bullfrog): An occurrence of this specie Hmeen

spotted on the farm Lesotoskraal 640, at the faligwcoordinates: 27.367135;
- 26.978604 (Map 2). This is a red data speciessamilar habitats should be
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protected. No activities that may be detrimentahi® survival of this specie may
be allowed.

ic

ay
nd
be

Other plant and animal species which may be identih future as being locally
rare or on the red data list should be mapped andativities in these areas
should be allowed that may have a detrimental effiache specie.

3.2.2 Activities and areas

For the conservation of biodiversity, as well asustain livelihoods in the VDWHS, it is
important to manage activities, especially farmaugivities in a sustainable manner.
From a management perspective, all activities shstrlve to be in a category A or B as
identified in section 1 (Figure 1). This will me#rat the practice on the land in question
is either the most favorable activities that wilhsere biodiversity survival and
agricultural potential (category A) in that sensi{i zone. Alternatively, activities that,
when managed correctly, will also not impact ondiversity or agricultural potential. It
is also allowed (category B) providing the manageimerinciples as stated by the
legislation and integrated management plan arevieltl.

The C and D categories are areas or activitiesstmatild be discouraged or not allowed
at all in the VDWHS. The activities in these cks€ould cause significant impacts on
the biodiversity or agricultural potential and doed lend it to be effectively handled by
management strategies.

Typical activities listed in the 4 groups:
Group A (Sustainable Dome)

1. Natural veld with little wind or water erosiomoplems, without excessive animal
pressure (number of animals according to Sectiorard® 11, of the Conservation of
Agricultural Resources Act Regulations (Governm@atette, 25 May 1984). Specific
grazing capacities for the VDWHS still to be detemed after proper vegetation map is
established.

2. Declared weeds and invader plants are only ptéseon-significant numbers.

3. Game farming with the number of animals accagydim Section 10 and 11, of the
Conservation of Agricultural Resources Act Regolasi (Government Gazette, 25 May
1984) with animals that do not pose environmentalblems and game that were
naturally found in the area before interventionman (APPENDIX A). (Specific grazing
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and browsing capacities for game farming in the VMBS\is still to be determined after a
proper vegetation map is established).

Group B (Sensitive - Acceptable)

1. In this category there is a conflict betweerdhiersity and agriculture. Impact on the
biodiversity exists but does not have a detrimeefédct that is irriversible. Crop
production does not fall in the areas indicatefllli@ 5 (Slopes >12%) and the areas to
be identified (bio sensitive grassland areas aseritbesl in point 2.2 and areas within the
riparian vegetation zone Map 6). Crop productiorai®d, wheat, sorghum, sunflower),
horticultural crops (vegetables, nuts, olives, iestretc) use of chemicals for weed and
pest control are according to prescription of thedpct. Fertilizer application is
according to a fertilizer recommendation from d aorlysis not older than three years.

2. Animal farming (sheep, goat, dairy and beef potidn, poultry, horse studs) within
CARA regulations of chemical pest control. Animabguction in areas where bush
encroachment exists should be well managed in dance with the carrying capacity of
the area.

3. Game farming that does not fall in the regulaistipulated under group (A). This
entails game farming in areas that are sensitiveteirns of erosion and bush
encroachment. Such farming should be based ontsgwiadata with respect to grazing
and browsing capacities.

Group C (Discouraged)

1. Crop production activities do not fall in theeas indicated i{iiflep 2 (Slopes >12%, as
well as certain areas in the bio sensitive areateasribed in point 2.2 and areas within
100 meters from the river). Normal crop product{oraize, wheat, sunflower, sorghum)
without chemical weed and pest control, fertilieatwithout a recent soil analysis and/or
chemical weed and pest control not according tegoigtion exists. Crop production is
practiced in areas where contour management isedeédt not used.

2. Intensive animal farming (excluding grazing}he riparian areas of the river, which is
within200 m from the riverbanks.

3. Irrigation within Section 6 of the CARA Regulaits (Government Gazette, 25 May
1984) with good quality water and scheduled iriat(in the light of water limitation
this farming practice typically falls in the (C)tegory.

4. Green house production.

5. Game farming with animals not found in the dbeéore intervention of man (extra-
limital species. Game species formerly presentha VDWHS area are listed in
Appendix A).

6. Subsistence and communal farming due to the mgbact it can have on the
environment.

7. Introduction of big five species may only be daifter a game management plan had
been written and in accordance with regulatiorhefprovincial authorities. (They pose a
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potential problem to neighbors or other farmingctices, as well as threat to plant
diversity in the absence of proper grazing and bmgvmanagement).

8. Farming without pest and/or weed control (Beefl a&crop production) or crop

production without proper management, like fertig without an analysis of the

product.

9. Keeping of Wildebeest (snotsiekte transfer titlegais only allowed after a quarantine
period and a registered veterinary practitionerldesen consulted.

Group D (Activities not allowed in the VDWHS)

1. Current farming practices can’t be restrictedduse it is the life line of several
farmers. New crop activities in the areas indicateflll® 2 (Slopes steeper than 12%
W8 5. as well as in the certain spots in the kiositive areas described in 2.2 (for the
time being mapped in Map 6). (To be mapped spedificafter a phyto-sociological
composition study has been done as indicated ih) Ehould preferably be phased out
after selling the farm after 2007.

2. Cultivation of new lands and cultivation of lagnithat were withdrawn from cultivation
for 5 years or more, are not to be cultivated agapplications for the cultivation of new
lands should be made to the provincial agricultdepartment extension office in
accordance with the requirements of CARA. The Mgmmaent Authority, as an
interested party, should influence this processdascburage it as far as possible.

3. All intensive farming activities that need arvieonmental impact study as listed in the
National Environmental Management Act 1998 Sectioh and 24D, Government
Gazette, 21 5. April 2006 are not allowed in the WBS. Examples are: The
concentration of animals for the purpose of commérproduction in densities that
exceed numbers as stipulated in the Governmentttazil April 2006, aquaculture
production, release of organisms outside its nhtaraa of distribution used for
biological pest control, release of genetically fied organisms into the environment
etc.

4. Irrigation without the legislation qualificatiqGovernment Gazette, 25 May 1984) or
with poor quality water and without irrigation scheing, Water quality should be tested
yearly to prevent possible salizination of sail.

5. Donga and erosion sensitive areas that areifieéenafter a survey (GAP, areas should
still be mapped) may not be utilized by animaldlaiter restoration.

3.3 Farming practices

Sustainable agricultural activities will be allowedthe Vredefort Dome area. Farmers
should be allowed to continue their lawful agrioudtl practices. Adherence to current
law is essential and law enforcement should betsivhen the regulations and law is
contravened after training of the farmers has beempleted. Farmers should be
encouraged to change practices to fall within theug (A) or (B) category by the
Management Authority. After selling the farm thewnowner should be encouraged to
change the activities to fall in the (A) or (B) egbry. The small areas that needs
rehabilitation after the vegetation map is compfliedthe dispersal corridors- connecting
two or more intact grassland areas) should be ragdtwith the individual land owner
by the Management Authority, as well as assistethbyManagement Authority.
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The grazing capacity of different zones in the VD®/Bhould still be determined, but in
the mean while owners should obey the law (Conservaf Agricultural Resources Act
No 43 of 1983) that states that no overgrazindlesvad on agricultural land. Guidence
as to stocking capacities can be obtained from ptwvincial agricultural extention

offices.

Crop production in the sensitive are-vlap 2) khtwe discouraged, and sustainable
grazing practices encouraged. Since both overuaddr grazing may impact negatively
on the biodiversity of the area, responsible ggznd browsing should be encouraged.
The cultivation of virgin soils is also an importanatter to management with regards to
biodiversity. Under NEMA regulations, removal ofdigenous vegetation of 3 ha or
more requires environmental authorization. Und&R®@, the cultivation of virgin soils
needs to be applied for at the provincial departmémagriculture. Both these processes
should also be influenced by the Management Authori

Game farming in the VDWHS is encouraged providimat foroper grazing and browsing
capacities are not exceeded. Fencing off the dames are the responsibility of the land
owners.

3.4 Landowners

The VDWHS belongs mainly to farmers and other gaviandowners. It is important
that tourist activities do not adversely affect liwelihood of farmers in the area and this
should be well managed by the Management Authoriitye objective of the agricultural
management plan is therefore also to protect thadaand the area against possible
detrimental impact on livelihood by tourism actieg and to find a balance between
tourism and the agricultural practices taking placéhe area. The impact of the tourism
activities will determine the rate of switching fnomodern day agricultural practices to
other activities to sustain the land owners, fagtance game farming. For now the
interest of the farmer and land owners should Bertanto account as cooperation of
these parties is essential for the sustainabifithe VDWHS.

Current farming practices that are economicallyoldashould not be discouraged as far
as it falls within legal limits. The status andhservation of the biodiversity will very
much depend on the prosperity of the farmers. égsfiing farming community will most
probably end up in a struggling biodiversity due deer utilisation of the natural
resources. The strategy should therefore be tauktenthe economy of the region, but
not without good conservation principles being a&apl Farmers without proper skills
and knowledge should be identified and trainingsimes by the local extension officers
should be arranged by the Management Authority ridero for them to understand
responsible farming practices in the world heritatje.

Although the farmers will be allowed to follow sastable farming practices within the

legal considerations, they should be made awatkeobigger picture” of the protection
of the area. This can be done by means of regudarsletters, workshops and land
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owners meetings (accompanied with a social activilke a braai or dance). The
Management Authority can arrange such function$ Wwitle costs (costs for the land
owner).

The land owners will not be allowed to change woskdéwousing into tourist
accommodation. This should only be allowed in cttaon and permission from the
Management Authority. Only one residential houseusth be allowed on each farm, but
should supplementary housing be build, the Managémathority should be informed.
Supplementary housing may only be changed to toacsommodation after negotiation
with the Management Authority.

Sub division of farms should only be allowed after assessment of the relevant
departmental extension office. The reasoning lukttirs is to prohibit farms to become

uneconomical units. However, sub division shouldalbewed when it has the objective

of logical consolidation of land. Such intentionisosld be in careful planning and

cooperation with the Management Authority, as aslthe relevant extension office.

3.5 Subsistence and/or communal farming

It is proposed that a farm for BEE purposes is tified in the buffer zone for game
management (not for crop production, because nbisa viable option sometimes even
for experienced farmers in this area). This farousth however not be available for large
scale settlement purposes. It should be run likeisiness after training of the people.
The Management Authority should constantly morsiach farms until they have proven
to be independent. A nursery for the cultivatiorhefbs, traditional medicinal plants and
rare plant species (like th8cadoxus Lilyand Bonatea polypodanthand other rare
species identified by the proposed plant survegukhbe encouraged and supervised by
the Management Authority, with the help of experitie nursery should then be
promoted as a tourism attraction and selling otsplg identified plants encouraged.

Communal and subsistence farming may potentiallpaich detrimentally on the
biodiversity and should be discouraged. These atspaclude over- and undergrazing
of veld that may increase the risk of erosion, beistroachment and fire hazards. People
on such farms should be trained in correct farngractices with the help of extension
officers, the Management Authority and other sdestsa

3.6 Alien Invasive Species

Alien invasive plants pose a threat to biodiversithd livestock rearing alike. Invasive
species such aSestrum spare poisonous to cattle and game species, asasedlut
competing indigenous plants, for example the Scasldity, especially in the riparian
area. The alien invasive species and problem plahtaild be identified and then
eradicated. The Management Authority should orggniz cooperation with “Working
for Water”, that problem species like tBestrum sp.Stoebe vulgaris Opuntia ficus-
indica (Prickly pear),stricta (blou turksvytjie),Protasparagus laricinugWild asparagus
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or Katbos), honey locustjorus nigra and M.albgmoerbei),Populus deltoidspoplar),
Melia azedarach(sering), Asclepias physocarpdWild cotton-Melkbos) , Cirsium
vulgare €kotse dissel) sesbaniapunicea etc.the large amount oEucalyptus(Blue
Gum) and all problem alie invasive species name&pipendix A should be eradicated in
the area. Working for Water has indicated theidimghess to help farmers eradicate
alien invasive species, providing that the farmerartakes the responsibility of
necessary follow-up treatments. These arrangemgmisild be followed up with
Working for Water by the Management Authority. Téent of the bush encroachments
problem with regard tcAcacia karooas identified during the workshops should be
investigated as part of the broader phytosociobdgarvey.

It should be remembered that under CARA, the comndfoalien invasive plants is
primarily the responsibility of the land owner. ldarowners should inform the
Management Authority when problem plants are ggttint of control and work together
to a sustainable solution.

4 Legal framework for Biodiversity and Agriculture

The legal framework for the management of biodiwgrsx the Dome will be done
according to all applicable legislation. There hosvever legislation of specific interest
for the VDWHS in terms of the issues and threaisech by the various interested and
affected parties. Since most of the land in thed€fert Dome is currently in private
ownership and zoned for agricultural use, legistathat covers such activities is of great
importance. This is important as the listed issaes some of the biggest identified
threats to biodiversity in the Dome.

The following legislation will be used for the m@eanent of the particular issues:
1. Conservation of Agricultural Resources Act Noo43983 plus amendment of 1985.

Alien invasive species including declared weeds
Cultivation of virgin soils

Cultivation of land with slope

Prevention of waterlogging and salination of irteghland
Regulating of the flow of run-off water

Grazing capacity of veld

Number of animals that may be kept on veld
Prevention and control of veld fires

Restoration and reclamation of eroded land

2. Chapter 5 of the National | Environmental Mamagat Act (NEMA), 1998.
Government Gazette 21 April 2006 as well as theirBnmental Impact Assessment
protocols and regulations under the same act.

Activities that requires EIA’s
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General principles for the conservation of natoeaburces
Cultivation of virgin soils.

3. National Veld and Forest Fire Act Nov 1988
Fire protection associations
Veld fire prevention through firebreaks
Fire fighting
Access to land in case of fire

4. NEMA Protected Areas Act, Act No. 57 of 2003.
Regulation of activities in World Heritage sitesias:
o Development
o Aircraft and flying
o Additional regulations for the conservation of WbHeritage Sites
It is important that the Management Authority ti&tto be established is granted the
powers as specified in this act to be able to plgm®nserve and manage the VDWHS.

5. National Environmental Management: Biodiverg&gt No. 10 of 2004.
Management and control of alien and invasive gzeci
Bioprospecting

6. National Environmental Management: Protected AksasNo. 57 of 2003.
- Prohibitions
Use of biological resources in a Ntional Park orri@/¢leritage Site
Use of water areas, land and airspace in a spdaiaire Reserve, National Park
and World Heritage Site.
Community-based natural resource utilization.
Research an monitoring
Special use permits
Prohibition of activities having an adverse efféctta special nature reserve,
National Park or World Heritage Site
Bioprospecting

7. World Heritage Convention Act No. 49 of 1999
Establishment of a Management Authority
Structure of Management Authority
Powers of Management Authority of world heritagesin South Africa

8. Provincial ordinances and permit systems

The keeping of wild animals

The transport of wild animals

Fishing practises

Problem Animal control
These ordinances should be aligned between theitownces especially as it applies to
the VDWHS.
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5 Public Participation

5.1 Public participation Meetings
5.1.1 Public

On the 20 January 2007 a public participation megetias held at the Parys town hall to
introduce the public and to inform them on the vi@yvard.

On 21 February 2007 a public participation meetinghe agricultural development and
management plan was held at the Engweni confereecgre in Parys under the
leadership of Me Astrid Hattingh. Twenty three p@is attended.

On 27 February 2007 a public participation meetingBiodiversity and alien invasive
species management was held at Habula Lodge uhddeadership of Mr Arno de la
Rey. Twenty nine persons attended.

On 20 March 2007 a public participation meetingwétl interested landowners was held
at Takwasa near Venterskroon. Information tableevagailable from 9:00 to 16:00 and
the meeting started at 16:00 and ended at 18:3@enBge six persons attended the
meeting.

For these meetings, individual invitations weretsi@nlandowners, local community,
Government Departments as well as other relevastasted and affected parties. Public
open invitation was also done through the placihgnéormation posters, newspaper
articles, radio advertisements and talks on vamad® stations.

5.1.2 Government

A meeting with the extension officers (Mr Dieterdaan and Gerrit Oosthuizen of the
Northwest Department of Agriculture Conservatiom &nvironment at Potchefstroom)

was held on 6 February 2007. A meeting with theseovation officers of Department of

Agriculture Conservation and Environment of the tRavest and Free State Province was
held on 7 February 2007.

5.1.3 Specialists

On 16 February a meeting in the preparation ofAgegcultural workshop was held at
AGES with extension officers of Northwest Dept ofyrculture Conservation and
Environment, Mr Piet Theron soil conservationistniMAndries Kotze, a former
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extension officer in the VDWHS area and who farmd &ves in the area, as well as

specialists of AGES.

Individuals phoned and contacted were:

Dr. Theuns Eloff: University of the Free State

Mr. Willlem Boshoff, Mr. Daan Buijs, Mr. Me. GustaBreedt, Anneli de Beer,
Me. Tharina Boshoff: Department of Agriculture Censtion and Encironment
— North West Province

Dr. Franci Jordaan and Mr. Dieter Jordaan of NW [EAC

Daan Muller, Mr. Coenie Erasmus, Me. Nomaziz MBree State Deparmtnet of
Agriculture Conservation and Environment

South African National Biodiverstiy Institute,

Dr. Reinier Terblanche, Dr. Che Weldon, Prof. LodisPreez, Mr. Lieb Venter,
Prof. H Bouwman: North West University

Several meeting with Prof Sarel Cilliers (North Wesiverstiy) was held as part
of the project consulting.

Farmers of the area were consulted like Mr Johanaasder Merwe, Me. Santa
Scheepers, Frank de Beer, Adv. Stephen de la Hdcpe

5.1.4 Task teams

The following people on the task teams were idettif

Agriculture:

Stefan Fourie Land Owner
Lourens Scheepers Land Owner
Gerrit Oosthuizen NW-DACE
Franci Jordaan NW-DACE
Dieter Jordaan NW-DACE
Samuel Mosoeu Youth Development
Warrin Flores Land Owner
Johannes van der Merwe Land Owner
Annelie de Beer NW- DACE
Arno de la Rey AGES

Andries Kotze Land owner
Biodiversity:
Johannes van der Merwe Conservancy
Jean Marie van der Berg Land owner
Eva Moloisane Community
Shelly Magasionle Community
Ntako Makopo Community
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Justin Engelbrecht Land Owner

Morne Viljoen Interested Party

Daan Muller DTEEA Free State
Daan Buijs NW DACE

Sarel Cilliers North West University
Henk Bouwman North West University
Astrid Hattingh AGES
5.2 Forums

Farmers were encouraged to organise themselvesrum$ and prepare workshops
between them to discuss what they want for the VIBNHhe draft copy of the
Management plan was available on the Website frompsil and comments and
recommendations could have been made until middig R007.

5.3 Main issues

Fire protection was raised as an issue on bothatfrecultural and the biodiversity
workshops and seems to be of great concern.

The conflict between conservation and farming @atis were discussed thoroughly. The
focus should be on optimum (sustainable) insteada{imum utilisation. The impact of
farming activities on the biodiversity and the sepn$ place were discussed. The types of
farming practices were also considered. Such ipescshould be sustainable in the long
run in terms of biodiversity.

Bush encroachment is raised as an issue and discsisgere made to whether the reason
is overgrazing or natural causes. An erosion giyasbould be implemented.

Plant communities should be preserved. Associatbpgant species should be identified
and the ecological functionality should be presdrvéoning of the area to define
sensitive species and identify "no go areas" iessary. The Granite grassland is unique
in the world. It is fragmented in different areasit has a unique combination of plant
communities.

6 Risk assessment

6.1 Description of the parameters used in the matri  xesin 6.2 to
6.12

Severity
Low Low cost/high potential to mitigate. Impactsiareversible, non harmful
insignificant change/deterioration or disturbarceatural environments
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Low-medium Low cost to mitigate Small/ potentiafigrmful Moderate
change/deterioration or disturbance to naturalrenment.

Medium Substantial cost to mitigate. Potential iigate and potential to reverse
impact. Harmful Significant change/ deterioratiordesturbance to natural
environment

Medium-high High cost to mitigate. Possible to gatie Great/Very Harmful Very
significant change/deterioration or disturbancadtural environment

High Prohibitive cost to mitigate. Little or no niemism to mitigate.
Irreversible. Extremely Harmful Disastrous changéddioration or
disturbance to natural environment

Duration

Low Up to one month

Low-medium One month to three months
Medium Three months to one year
Medium-high One to ten years

High Beyond ten years

Extent

Low Immediate/contained area
Low-medium Surrounding area

Medium Within farm boundary
Medium-high Regional

High National and International
Frequency

Low Once/more a year or once/more during operation
Low-medium once/more in 6 months
Medium once/more a month
Medium-high Once/more a week

High Daily

Probability

Low Almost never/almost impossible
Low-medium Very seldom/highly unlikely
Medium Infrequent/unlikely/seldom
Medium-high Often/Regularly/Likely/Possible
High Daily/Highly likely/definitely
Compliance

The following criteria are used during the ratirfigpossible impacts.
Low Best Practice

Low-medium Compliance

Medium Non compliance/conformance to Policies aetetinal
Medium-high Non-compliance/conformance to Legislatetc-External
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High Directive, prosecution of closure or potehfitat non-renewal of licenses
or rights
6.2 Fire
Issue Aspect Specific Severity Duration Extent Frequency | Probability Significance
impact - -
Without With
Mitigation Mitigation
Destruction | High Medium Medium- Low - Medium- Medium- Medium
of habitat High Medium high High
Death and High Medium- Medium- Low Medium- Medium- Medium
injury of less High High High High
mobile
Fire Fauna species
Medium- Medium
Reduction of | Medium- Medium Medium- Low - Medium- High
food sources | High High Medium High
Reduction of | High Medium Medium- Low - Medium Medium - Low-
species High Medium High Medium
Destruction | High Medium- Medium- Low Medium Medium Low-
of trees and High High Medium
shrubs
Destruction | High Medium Medium- Low - Medium Medium- Medium
of veld High Medium High
Flora
Reduced
diversity due
to bush
encroach- High High Medium- Medium Medium- Medium Medium-
ment caused High High High
by
unregulated
fire
Damage to Medium- Medium Medium- Low Medium- Medium Low-
property High High high Medium
Health risks | Medium Low to Medium- Low Low- Medium Low
High High Medium
People . . . . .
Loss of Medium- Medium- Medium- Low Medium Medium Low
livelihood High High High
Loss of life High High Medium- Low Low- Medium Low
High Medium
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Issue Aspect Specific Severity Duration Extent Frequency | Probability Significance
impact _ _
Without With
Mitigation Mitigation
Loss of Medium Medium Medium- Low — Medium- Low- Low
grazing High Medium high Medium
Agriculture:
livestock Death and Medium- Medium Medium- Low Medium Medium Low-
injury High High Medium
Agriculture: Damage to Medium- Medium Medium- Low Medium Low- Low
* | crop High High Medium
Crop
production

Mitigation and management measures

Fire should be managed by the ways prescribedéyéid and Forestry Fire
Act 101 of 1998.

The two existing fire associations (North West suel Free State side of the
VDWHS) should join the Parys and Potchefstroom Bssociations in order
to arrange for assistance in case of fires in tbe&

Elected chairmen for the two associations are tadoeedited by DWAF.

Agreements with a helicopter service to be hiredase of out of control fires
should be negotiated by the Management Authority.

The Management Authority should be represented bea two fire
associations.

Fire Fighters to be ready and available at Ventersk on the NW side and
Vredefort on the FS of the VDWHS. This should prably be supplied by
the Management Authority and should be budgeted for

Once a year a fire workshop (landowners and fiso@ations) to be led by
the Management Authority.

Rules of the fire protection associations shouldebtablished on the first
workshop.

The Management Authority and the fire associatioougd in all instances be
informed in case of the use of fire for making fimeaks, prescribed fire or
veld management fires.

Every owner must ensure that in his/her absen@porsible persons are
present on or near his/her land who, in case ef fifform the Management
Authority and/or fire association.

All land owners should have equipment, protectivethetng and trained
personnel for extinguishing of fires.

On the first workshop of the fire associations,dlamwners and Management
Authority, should identify fire breaks that need be established in the
Vredefort Dome Area.

A two way radio system should be established whidts land owners in the
dome as well as the resident Management Authasityommunicate actions
in event of fire and so that the Management Autiianll be notified early in
case of fires.
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6.3 Tourism

The Management Authority should negotiate with tepartments of roads
and transport for the maintenance of the road sleos(especially the cutting
of grass), in order to limit the danger of firearihg in this areas.

The Management Authority should assist land ownersacquiring the
necessary funding needed for mitigation measutes afdisastrous fire. This
will help limit the effect of disastrous fires oauna.

Issue

Aspect

Specific
impact

Severity

Duration

Extent

Frequency

Probability

Significance

Without With
Mitigation Mitigation

Tourism

Fauna

Disturbance
of breeding
birds by
fishing and
hiking
tourists

Impact on
fauna due to
raiding of
nests etc. for
fishing bait

Possible
injury to
fauna due to
discarded
fishing lines

Introduction
of alien
birds, fish,
and other
animals

Collection of
animals (e.g.
tortoises etc.)

Destruction
of habitat
due to
tourism
development

Injury to
animals due
to tourist
related
pollution

Medium

Low-
Medium

Low-
Medium

Medium-
High

Medium

Medium

Low-
Medium

Medium

Low

Low

High

Medium

Medium-
High

Low-
Medium

Low-
Medium

Low

Low

Medium-
High

Medium

Low-
Medium

Low-
Medium

Medium-
High

Medium

Medium

Medium

Medium

Low-
Medium

Medium-
High

Medium-
High

Medium

Medium

Medium

Medium

Medium-
High

Medium-
High

Low-
Medium

Medium

Low- Low

Medium

Low- Low

Medium

Medium- Low

High

Medium Low

Low-
Medium

Medium

Medium Low
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Tourism

Impact on
fish
populations
due to illegal
netting and
fishing

Fire hazard
related to
tourism

Disturbance
of cliff and
river fauna
due to
adventure
sports

Medium

Medium-
High

Low-
Medium

Medium-
High

Medium-

High

Medium

Medium-
high

Medium-

High

Medium

Medium

Medium

Medium-
High

Medium-
High

Low

Medium-
High

Medium-
High

Medium

Medium

Low-
Medium

Low-
Medium

Low-
Medium

Flora

Degradation
of shoreline
vegetation
due to
recreational
activities

Introduction
of alien
plants

Impact on
plant species
due to
collection of
plants

Fire hazard
related to
tourism

Low

Medium-
High

Low-
Medium

Medium-
High

Medium

Medium-
High

Medium

Medium-
High

Low-
Medium

Medium-
High

Low

Medium-
High

Medium

Low-
Medium

Medium

Medium

Medium

Medium

Medium

Low

Medium

Medium

Low-
Medium

Medium

Low-
Medium

Low-
Medium

Low

Low-
Medium

Environ
ment

Visual
impact of
Tourist
related
pollution

Injury and
startling of
wild animals
and birds due
to low flying
aircraft and
recreational

flying

Noise

Low

Low-
Medium

Low-
Medium

Medium

Low-
Medium

Low

Low

Medium

Medium

Medium-
High

Medium-
High

Medium-
High

Medium-
High

High

High

Medium

Medium

Medium

Low-
Medium

Low

Low-
Medium

Mitigation and management measures
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No declared weeds or alien invasive plant speciag be planted in gardens in
the dome. The dome management should make pewple @f the species that
are unsuitable for use as garden plants. A ligreferred native plants (native to
VDWHS area) should be constructed and provided ated | owners by the

Management Authority.

Hiking and fishing is only to take place at desigwaa sites and should be
accredited by the Management Authority.

According to provincial ordinances, no fishing make place without a proper
fishing permit and this should be enforced in tlemie area.

Information boards to be put up at fishing sitegform anglers of the acceptable
fishing practises in the dome. This should be dbyehe individual product
owners.

No nets may be used for fishing except with theeseary permits from the
provincial departments granted for the sake ofaeteetc.

No bird chicks may be used for fishing bait in #rea.

In the case of Yellow fish (big and small mouth)yooatch and release fishing
may take place. In the case of any invasive figc®s (such as Black Bass) if
these species are caught they may not be retuortbe triver. This is also in line

with ordinances of the relevant provincial authest

No person may gain access to a property in areladasignated for fishing, with
fishing equipment without the written permissiortioé land owner as specified in
the provincial ordnances. In the case of writtensent being given, the farmer
should inform the angler of the requirements fehiing in the dome.

Every land owner is responsible to ensure thatrfgsisites remains clean and
waste free.

All adventure sport activities as well as fishiragifities should be accredited by
the Management Authority. If a site is to be adtesl, a site visit with relevant
experts should be conducted to ensure that nofisigni impacts on biodiversity
take place.

Fires at tourism destinations and hiking trails nwejy take place in properly
constructed fireplaces or braais to prevent tHeaidire. These facilities should
form part of the criteria for accreditation inspens by the Management
Authority.

No alien fish species (such as Black Bass) mayepe lry a person in farm dams
in the dome area or released into rivers to pregentpetition for indigenous fish

and other exotic aquatic species. The keeping teantsporting of any alien

species (fish or otherwise) may only be done with proper permits from the
relevant provincial authority.

The collection of organisms (faunal and floral) mayly take place with the
necessary permits form the relevant provincial auitjn

Tourism development should take place in agreemeith the land use
management plan of the IMP as well as the biodityemonation as set out in
section 3. As an interested and affected partythi® EIA process, the
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Management Authority of the dome should take cagmie of the zoning as well
as the relevant specialist studies that will beumegl for development in the
various areas in the Dome.

All accredited tourist destinations should havefisight baboon proof waste
receptacles and will be responsible for the clgaahwaste that is not deposited
in receptacles. This is to be an inspection c¢akefor the Management Authority
at the site visit.

According the National Environmental Management: &ebtected Areas Act, no
flying in the VDWHS will be allowed.

Movement of tourists will only be allowed on desaggd routes and hiking trials.

Visibility of a dome police should be promoted irder to encourage poaching
and theft.

6.4 Land Owners and Agriculture

Specific _ _ N Significance
Issue Aspect impact Severity Duration Extent Frequency | Probability |  Without With
Mitigation Mitigation
Change species
composition Medium- | Medium- Low- Medium Medium Medium Low
due to under- or| High High Medium
over grazing
Loss of
vegetation High High Medium- Medium Medium- Medium- Low-
cover due to High High High Medium
erosion
Agricult Flora
ure and Loss of
land diversity due to | Medium- | High Low- Low Medium Medium Low-
manage establishment | High Medium Medium
ment of new fields
Loss of
diversity due to | Medium | Medium Low- Low- Medium Medium Low-
herbicides Medium Medium Medium
Loss of habitat
due to quelea Medium- | Medium Low- Low- Low- Low- Low
control High Medium Medium Medium Medium
(blasting)
Loss of species
due to quelea | Medium- | Medium Low- Low- Low- Low- Low
control High Medium Medium Medium Medium
(Insecticides)
Fauna -
Loss of species
due to Medium | Medium Low- Low- Medium Medium Low-
insecticides Medium Medium Medium
Restricted
movement of Medium- | Medium- Low- Low- Medium Medium Low-
fauna due to High High Medium Medium Medium
fences
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Soil Salinization or

acidification of | High High Medium Medium Medium Medium- Low-
soil due to poor High Medium
irrigation

practices

Environment | Increased wast

[¢)

pollution Medium- | Medium- Medium- Medium Medium Medium Low
potential due to | High High High

intensive

farming

Mitigation and management measures

Permits for keeping and transporting any alien afsmequire a permit from the
relevant provincial department. The Managemenh@uity should be informed
of any such applications in the VDWHS and shoulduea that no alien fish
species is allowed in farm dams

No potential invasive species, like declared wemas plant invaders as defined
by CARA is to be planted in gardens. Managemerthéwty officers should be
able to know these plants and inform the land owsfethe presence of such
plants in gardens whenever visiting a farm. Landness should ask the
management authorities if they are uncertain.

Land owners should do their own bush encroachmeoitral, but the
Management Authority should be informed of problareas by the land owner
and inspections on alien invasive species, bushoaobment as well as over —
and under grazing should be done by a botanicalias at least in every five
year cycle. This should be done in the correct meaand before the
reconsideration of the management plan and targets.

Blue gums and other alien invasive species areetoemoved by Working for
Water in the dome next to the Vaal River. Thisudtide followed up once every
five years to ensure that the re-growth is undertroh This may be done by
means of an arrangement with Working for Water adl vas establishing
agreements with land owners to maintain areashstbeen cleaned by Working
for Water.

The Officers of the Management Authority should tbened in terms of the
legislation to be enforced.

Any new fields (new fields not allowed in the biensitive areas ifllllep 2) to be
cultivated should be applied for at the Provin€abpartment of Agriculture. The
establishment of new fields for cultivation is aladisted activity requiring an
Environmental Impact Assessment Process. The Msmnagt Authority should
specify which specialist studies needs to be dofleis should be in accordance
with thellilflp 2 as indicated in section 2.

Farmers should be given a set of the legislationwaf as a copy of the
management plan in order to manage their farmsa infarmed manner.
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“Dome owner of the year” reward to be established the Management
Authority. To be rewarded on a yearly basis tofdrener who best managed his
land in terms of the sense of the area.

No new intensive farming practices should be alldwethe dome area described
in point 2.1. As interested and affected partyhaf EIA process, the Management
Authority should discourage any intensive farmimggpice in the area.

The salinization and acidification of soil dueii@agation practices are governed
by means of Regulation 6 of the Conservation ofi&gtural Resources Act, and
should be managed by the farm owner or land user.

All existing illegal intensive farming practice kiag place without EIA) in the
dome area should be evaluated. If the impactesnéel to be low, a management
plan should be done. If the illegal activity hakigh environmental impact, the
activity should cease.

Herbicides should be used by farmers strictly imoadance to manufacturer
specifications and should be target organism catedt The Management
Authority should organize information sessions ambitides and pesticides by
the Department of Agriculture in the two provindescontinue educating the
farmers.

Encourage the landowners to participate. A lenagygroach should be followed
in order to convince the owners that the Managemeathority is not a threat to
them. However if the landowners do not comply wité law, enforcement should
be necessary.

6.5 Bush encroachment and alien invasive species

Issue

Aspect

Specific
impact

Severity

Duration

Extent

Frequency

Probability

Significance

Without
Mitigation

With
Mitigation

Bush
Encrouch
ment
(Acacia
karoo etc.)
and Alien
Invasive
Species

Flora

Reduced
grazing
potential for
livestock and
grazing
game

Loss of
species dug
to Hyasinth
control
(herbicides)

High

Low

High

Medium

Medium-
High

Low-
Medium

Medium

Low

Medium-
High

Medium

Medium-
High

Low-
Medium

Low-
Medium

Low

Fauna

Impact on
king fishers
and aquatic
species due
to Hyacinth
densities

Loss of
species due
to Hyacinth
control
(herbicides)

Low

Low

Medium

Medium

Medium

Low-
Medium

Medium

Low

Medium

Medium

Medium

Low-
Medium

Low-
Medium

Low
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Mitigation and management measures

Since bush encroachment takes place in poorly nemhagld, under- and
overgrazing of farms should be monitored once e%eygars by a specialist plant
ecologist or a pasture/agricultural scientist. Whender or overgrazing is
observed, steps should be taken by the farmectdyréhe situation.

Bush encroachment on individual properties showgdntanaged by the land
owner according to specifications of regulation &b the Conservation of
Agricultural Resources Act and should be monitored the provincial
Department responsible for Agriculture on a sp@&cghbasis. The Management
Authority should assist in this process and estaldigreements with land owners
with regard to alien invasive management and mango Bush encroachment
should also be identified during the five year synof the vegetation of the
Dome.

Hyacinth control should be prioritised with Workifgy Water programme by the
Management Authority.

Since Working for Water has indicated that they aiing to clear the alien
invasive species in the area, agreements shoulafimalised with this institution.
The Management Authority should provide a list bérainvasive species to be
eradicated to Working for Water.

If a farm has been cleared, the Management Authtogether with Working for
Water should establish agreements with the landeosvto control alien invasive
from that time forward.

Management Authority should organise herbicide m@nof hyacinth to take

place outside the dome area if the need arisess should preferably be done
upstream of the Dome Area (Upstream preferably).

6.6 Problem causing animals and control

Issue

Aspect Specific Severity Duration Extent Frequency | Probability Significance

impact Without With

Mitigation Mitigation
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Problem
causing
animals

Fauna Death of non
target High Low- Low- Medium Medium- Medium Low
animals due Medium Medium High
to poisoning

Agriculture Jackal, Medium- Low- Medium Low- Medium Medium Low-
caracal, etc | High Medium Medium Medium
pose
problem for
livestock like
sheep

Impact on Medium- Low- Medium Low- Medium Medium Low-
crops like High Medium Medium Medium
maize and
nuts
(Baboons &
Monkeys)

Environment | Littering by | Low- Low- Low- Medium- Medium- Medium Low
Baboons and| Medium Medium Medium High High
monkeys
raiding trash
cans and
dwellings

Mitigation and management measures

Land owners should inform the Management Authoofy Problem causing
animals. The Management Authority together witle tfelevant provincial
Government Department should assist land ownetis the most environmentally
friendly way in which to deal with the particulamimal or groups of animals.

No poison and poisoned carcasses may be used @slecoachanisms as this can
impact on various non target species such as owls.

Shooting may only occur once a permit has beenir@atafrom the relevant
government department and with the permissione@Management Authority.
People should not feed the baboons and monkeysrageases the risk of these
animals becoming Problem causing animals and thesl rof killing of such
animals as a result.

All waste should be managed in a way that it do&sattract Problem causing
animals. This should include properly secured evasbrage and baboon proof
waste receptacles.

Signage of “don’t feed the animals” to be put uply Management Authority on
strategic spots.

6.7 Bio-prospecting and harvesting of natural resou rces

Issue

Aspect Specific Severity Duration Extent Frequency | Probability Significance

impact Without With
Mitigation Mitigation
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Bio-
prospecting
and
harvesting

Fauna

Reduced
diversity due
to harvesting
of fauna
medicinal
and scientific
purposes

Medium

Medium

Medium

Medium-
High

Medium-
High

Low-
Medium

Medium

Flora

Reduced
diversity due
to harvesting
of flora
medicinal
and scientific
purposes

Medium

Medium

Medium

Medium-
High

Medium-
High

Low-
Medium

Medium

Mitigation and management measures
Traditional healers and scientists — apply to prowsl government — permits to be
issued to where and what will be harvested. Afrarh this permit, permission
should also be obtained for such harvesting byvtheagement Authority
Training and awareness sessions should also baipegiafor traditional healers
to inform them of the relevant processes.

6.8 Authorities and capacity

Issue

Aspect

Specific
impact

Severity

Duration

Extent

Frequency

Probability

Significance

Without With
Mitigation Mitigation

Authorities

Biodiversity
and
agriculture

Lack of law
enforcement
due to
unskilled
officials

Lack of
capacity of
law
enforcement
authority

High

High

High

High

High

High

High

High

Medium

Medium

Low-
Medium

Medium-
High

Low-
Medium

Medium-
High

Farmers

Lack of
cooperation
between
farmers and
authority
(and vice
versa)

Increased

risk of theft
due to lack
of capacity
of Policing

High

High

High

High

High

High

High

High

Medium

Medium

Low-
Medium

Medium-
High

Low-
Medium

Medium-
High

58




Biodiversity and Agriculture Management Plan: VDWHS

— Draft Report

Mitigation and management measures
The establishment of a scientific advisory comrmitées part of the Management

Authority. This will limit the extent of lack of gacity and ensure informed
decisions in terms of biodiversity and agricultunahnagement.
committee should consist of at least one botarose zoologist and one

agricultural expert.

Since coming relevant legislation (such as the ib@dity act) is not yet
operational, the Management Authority should kesgpng to speed up new

Such advisory

applicable legislation as well as to harmonize antend the management plan
accordingly.

6.9 Development

Issue Aspect Specific Severity Duration Extent Frequency | Probability Significance
impact Without With
Mitigation Mitigation
Impact on
diversity due| Medium- Medium- Low Low- Medium Medium Low-
to excessive| high High Medium Medium
Kiosks etc.
being
established
Decreased
biodiversity | High High Medium Low- Medium Medium- Low-
due to Medium High Medium
unregulated
development
Develop Biodiversity P
ment
Decreased
biodiversity
due to High High Medium Low- Low- Medium- Low-
unregulated Medium Medium high Medium
subsistence
and
communal
farming
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Fauna

Introduction
of alien fish
like black
bass, grass
carp

Boating,
fishing, and
helicopter
noise effects
on breeding
of fish and
birds

Impact on
invertebrate
fauna due to
increased
light
pollution

Introduction
of exotic
birds out
competing
indigenous
species

Degradation
of the river
shoreline due
to
development

High

Low-
Medium

Low

High

High

High

Low-
Medium

Low

High

High

Medium-
High

Medium

Low

Medium-
high

Low

Low

Medium-
High

High

Low

Low

Medium

High

High

Medium

Medium

Medium-

High

Medium

Medium

Medium-

high

Medium

Low-
Medium

Low-
Medium

Low-
Medium

Low-
Medium

Low

Flora

Degradation
of the river
shoreline due
to
development

High

High

Low

Low

Medium

Medium

Low

Agriculture

Loss of
viable
agricultural
soil due to
division  of
farms

High

High

Medium

Medium

Medium-

High

Medium-

High

Low-
Medium

Mitigation and management measures

Any kiosks, curio shops, farm stalls or any othesibess in the dome should be

registered at the Management Authority. Busines$esild obtain the correct

trade and liquor licenses from the relevant govemindepartments.

Shops should be available mainly at the interpataicenters and tourist
destinations (like geological phenomena) to avoml hany other types of shops
that may increase the cumulative
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development will the lessen impact on biodiverdity reducing alternative site
development.

Management Authority as interested and affectetlypdrould be notified of all
development in the Dome area. Special requirenfentIA specialist studies in
ecological sensitive area-lap 2) such as riverkbaand grassland biomes
(discussed in section 3) should be required byMaragement Authority.

No division of farms (except for consolidation poses) should be allowed as this
fragment agricultural soil and could potentiallyrfmabiodiversity by allowing
additional dwellings on the divided properties adgdio the cumulative impact on
the Dome. This section is also addressed in tingl Lise Management Section.
Subsistence, communal and identified problem fagmareas needs to be
evaluated yearly for over and under utilization grbzing as well as other
agriculture related issues such as erosion, ctiivaof virgin soils, bush
encroachment and alien invasive species. Specamhgements should be made
by the Management Authority to train subsistenag@ @mmunal farmers in good
agricultural practices.

Yellow lights and downlights to be encouraged eslgcfor outdoors lighting in
the dome area

6.10Waste and waste management

Issue

Lack of proper

Waste

management

Aspect Specific Severity Duration Extent Frequency | Probability Significance
impact Without With
Mitigation Mitigation
Possible fire
impact due High Medium- Medium- Low- Medium Medium Low
Fauna and| to burning of high High Medium

flora waste on

properties

Mitigation and management measures

Baboon proof bins to be installed at all tourigtilities.

Facilities where waste is temporarily stored shdaddounded and well protected
(fenced etc.) to decrease contamination of stornemeas well as littering due to
wind and animals dispersing the waste.

Recycling bins should be available for dwellingsjdes and business properties
within the dome to promote the “green” status ef dome.

Waste should be collected regularly (to be orgahibg land owners) and
disposed off at registered waste disposal sitekis $hould be done in strict
compliance with the Waste Management Plan.

No burning of waste will be allowed on any propestghin the dome due to the
nuisance factor and the fire hazard it presents.
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6.11 Game farming

Issue

Aspect

Specific
impact

Severity

Duration

Extent

Frequency

Probability

Significance

Without
Mitigation

With
Mitigation

Game
farming

Cattle
farming

Livestock
deaths due tq
diseases, likg
snotsiekte

High

Medium

Medium-
High

Low

Medium

Medium

Low-
Medium

Flora

Loss of flora
and change
in
community
structure
due to under
grazing and
overgrazing

Loss of flora
due to
selective
feeding of
certain game
species

Change in
plant
community
structure due
to feeding of
extra limital
species

Medium-
High

Medium

Medium

Medium-
High

Low-
Medium

Low-
Medium

Medium

Low-
Medium

Low-
Medium

Low-
Medium

Low

Low

Medium

Low-
Medium

Low-
Medium

Medium

Low-
Medium

Low-
Medium

Low-
Medium

Low

Low

Fauna

Out
competing of
indigenous
fauna by
extra limital
species

Medium

Medium-
High

Medium

Low

Low-
Medium

Medium

Low-
Medium

Mitigation and management measures

Wildebeest should only be allowed in the VDWHS @a#iequarantine period due
to danger of snotsiekte and only with the permissaf the Management
Authority.

Veld should be inspected once every five yearsof@r or under utilisation on

game farms.

No extra-limital species to be introduced in akearisure correct grazing of area.

All game to be transported into the area shoulchjyelied for at the National
Department dealing with conservation and the Mamege Authority should be
informed.

In the case of over and under utilization of veietaa specialist game farm
management plan should be done by a specialistrapddoy the farm owner to

rectify problems.

Farms where hunting is to be allowed should besteged at the Management
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Authority.

The Management Authority should be alerted to ghmer@esting and relocation

should be done with the help or knowledge of thexdgement Authority.

Contagious animal diseases should be reportedetdtdmagement Authority as
well as the relevant provincial and national auties.

Area size limits big five species as prescribedthy provincial departments
concerned with conservation, should be adhereg tbdland owners.

The keeping of wild animals in captivity should &eplied for with the relevant
provincial authority as well as applied for at thianagement Authority in the

Dome.

Methods should be in place on each game farm teeptepopulation increase of
game to prevent over utilization of farms.

6.12Wind and water erosion

Issue

Aspect

Specific
impact

Severity

Duration

Extent

Frequency

Probability

Significance

With Without
Mitigation Mitigation

Wind and
water
Erosion

Fauna

Reduced
grazing
potential for
livestock and
grazing
game

Medium-
High

Medium-
high

Medium

Low

Medium

Medium- Low-
High Medium

Flora

Loss

of
endangered
and
threatened
vegetation
populations
(grassland
etc)

Change in
specie
composition

Bush
encroachmen
t with result
of decrease
of cover of
indigenous
trees and
shrubs

Medium-
High

Medium-
High

Medium

Medium-
High

Medium-
High

Low-
Medium

Medium

Medium

Medium

Low

Low

Low

Medium

Medium

Medium

Low-
Medium

Medium-
High

Low-
Medium- Medium

High

Low-
Medium- Medium

High
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Agriculture Loss oftop | Medium- High Medium Low- Medium Medium- Low-
soil High Medium High Medium

Soil Medium Medium Medium Low- Medium Medium- Low-
pollution Medium High Medium
through
pesticides,
herbicides,
fertilizer

Increased Low- Medium- Medium- Medium Medium Medium- Low-
crusting and | Medium high high High Medium
compaction
result in
increased
run-off and
decreased
infiltration

Environment | Silting of Medium- High Medium- Medium Medium Medium- Low-
river banks High high High Medium

Mitigation and management measures

Soil should be covered with vegetation especiallaieas that are susceptible in
areas that are susceptible to erosion (e.g. slopes)

Overgrazing not allowed. Grazing capacity shoulll Wathin the established
norms (should still be determined) but in the mea@taccording to legislation
(Section 10 and 11, of the Conservation of Agriodt Resources Act
Regulations (Government Gazette, 25 May 1984).

Identify erosion and donga’s areas. Existing sheetgully erosion should be left
to rehabilitate without management intervention ause it is difficult to
distinguish between natural erosion processes amistainable agricultural
processes. The land owners are obliged to takend¢lsessary steps to prevent
further erosion. After the erosion survey it may ibecessary to revise this
recommendation.
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7 Management Plan

Aspect/activit
that causes th
impact Management/Mitigation measure Responsible Person
Mitigation and management measure
Fire should be managed by the ways piesgiby the Veld and Forestry Fire Act 101 of 1998 nd.®wner
Land Owner and
Establishment of a single fire associafmrthe VDWHS Management authority
Elected chairman to be accredited by DWAF Fire Association
Agreement with a helicopte service to be hirec in cast of out of contro fires shoulc be negotiate by thg
Management Authority Management Authority
The Management Authority should be repriegkon the VDWHS fire association Management Autiior
Fire Fighters to be ready and availabetterskroon on the NW side and Vredefort on theFe VDWHS. | Management Authorityl
Once a year a fire workshop (landownersfardassociation) to be led by the Management Atiti Management Authority
Fire
Management Authority

Rules of the fire protection associatiooutl be established on the first workshop.

and fire asociation

The manageme! authority anc the fire associatio shoulc in all instance be informec in cast of the making of
using fire for making fire breaks, prescribed fireveld management fires.

Land Owner

Every ownel mus ensuri tha: in his/he absence responsibl person are preser on or nea his/he lanc who, in|
case of fire, inform the management authority anfife association

Land Owner

All land owners should have equipment, @ctive clothing and trained personnel for extining of fires

Land Owner

All lanc ownertin the are: shoulc prepar anc maintair fire break: on theit property thar it in complianc with theg
National Veld and Forestry Fire Act

Land Owner

The Managemer Authority shoulc assis lanc ownert in acquirin¢ the necessal funding neede for mitigatior|

measures after a disastrous fire. This will hitptithe effect of disastrous fires on fauna.

Management Authority
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Aspect/activity that
causes the impact]

Management/Mitigation measure

Responsible
Person

No declared weeds or alien invasive plant species may beegolan gardens in t
dome. The dome management should make people aware of tliespbat i
unsuitable for use as garden plants. Land owners should beusged to use on
native plants in gardens. A list of suitable plants shoulghtmerided by the Managemsd
Authority.

e
5 and Owner and
|yManagement

nt Authority

Hiking, fishing and other tourist related activities is pib take place at designa
sites and should be accredited by the managemtrdriwy.

Management
edhuthority and
Land Owner

According to provincial ordinances, no fishing may takecplavithout a prope¢

fishing permit and this should be enforced in the Dome aréés fequirement should
enforced by the management authority through ingpecand by the land owners

r Management
Authority and
P€Land Owner

Information boards to be put up at fishing sites to informlargyof the acceptal
fishing practices in the dome.

le Land Owner

No nets may be used for fishing except with the necessary ifseritom thg
provincial departments granted for the sake of researchléis requirement should
enforced by the management authority

DeManagement
Authority

No bird chicks may be used for fishing bait in the area. Landi@won who's grour
the fishing take place should inform anglers o$ thi

d Land Owner

In the case of Yellow fish (big ad small mouth) only catch aakkase fishing m3
take place. In the case of any invasive fish species (sucHaak Bass) if these spec
are caught they may not be returned to the river. This is aldmeé with ordinance®f
the relevant provincial authorities.

Yand Owner and
€Management
Authority

Tourism

No person may gain access to a property with fishing equiprmvéhout the writte
permission of the land owner as specified in the provincidnances. In the casaf]
written consent being given, the farmer should inform thglemnof the requirements ff
fishing in the dome.

Land Owner and
Management

pbr Authority

Every land owner is responsible to ensure that fishing séesins clean and wa
free

bte
Land Owner

All adventure sport activities as well as fishing facil#gishould be accredited by
management authority. If a site is to be accredited, a saé& wiith relevant exper
should be conducted to ensure that no significapaicts on biodiversity take place.

Land Owner and
hévianagement
s Authority

Fires at tourism destinations and hiking trails may onlyetgiace in proper
constructed fireplaces or braais to prevent the risk of fifeese facilities should for|
part of the criteria for accreditation inspectidnysthe management authority.

}and Owner and
Management

m Authority

No alien fish species (such as Black Bass) may be kept by apanrsfarm dams i
the dome area or released into rivers to prevent compefiioimdigenous fish and oth|
exotic aquatic species. The keeping and transporting of aien species (fish
otherwise) may only be done with the proper permits from thkevant provincig
authority.

h
érand Owner and
Management

Pr Authority

The collection of organisms (faunal and floral) can onlyetgkace with the necess
permits form the relevant provincial authority and the pars must register with t
management authority before such collections miay pdace.

Ar¥nd Owner and
eManagement
Authority

Tourism development should take place in agreement withatiek use managemd
plan of the IMP as well as the biodiversity zonation as set iausection 2. As
interested and affected party to the EIA process, the manageauthority of the don|
should take cognisance of the zoning as well as the relepaciaist studies that will
required for development in the various areasénDbme.

rW\/Ianagement
AL Authority and
e Land Owner

e

All accredited tourist destinations should have suffitidbmaboon proof was
receptacles and will be responsible for the clearing of evabkat is not deposited
receptacles. This is to be an inspection criterion for theagament authority at the d
visit before accreditation.

€ Management
inAuthority and
ité-and Owners

According the National Environmental Management Act: Bcteéd Areas Act, r

Management

o 3
Authority and

flying may take place below 2500 feet above the highest pafiat protected area. The,

management Authority should inform civil aviation authi@s of this requirement f

€Civil Aviation
DI Authority

enforcement as soon as the management authorityeleamsestablished.
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Aspect/activity .
e Responsible
that causes the Management/Mitigation measure Person
impact
Agriculture Permits for keeping and transporting any alien afémequire a permit from the relevant Land Owner and
and Land provincial department. The Management Authorityudti be informed of any such applications Management
Management in the VDWHS and should ensure that no alien figéctes is allowed in farm dams Authority

No potential invasive species, like declared wesdkplant invaders as defined by CARA is
be planted in gardens. Management Authority offichould be able to know these plants arj
inform the land owner of the presence of such plangardens whenever visiting a farm. Lan
owners should ask the management authoritiesyfahe uncertain.

P Land Owner and

Management
Authority

=0

Land owners should do their own bush encroachmantta, but the Management Authority
should be informed of problem areas by the landesvand inspections on alien invasive

Land Owner and

species, bush encroachment as well as over — atet grazing should be done by a botanica Management
specialist at least in every five year cycle. Biisuld be done in the correct season and before  Authority
the reconsideration of the management plan andttarg

Blue gums and other alien invasive species are tefmoved by Working for Water in the dome

next to the Vaal River. This should be followedanze every five years to ensure that the re¢  Management
growth is under control. This may be done by mesra arrangement with Working for Authority
Water.

The Officers of the Management Authority shouldiaéned in terms of the legislation to be Management
enforced. Authority

Any new fields to be cultivated should be applieddt the Provincial Department of
Agriculture. The establishment of new fields faitivation is also a listed activity requiring a

Land Owner and

Environmental Impact Assessment Process. The Manegt Authority as interested and Management
affected party to the process should specify whjmrialist studies needs to be done. This Authority
should be in accordance with Map 2 as indicatezkation 2.

Farmers should be given a set of the legislationelsas a copy of the management plan in Management
order for them to manage their farms in an informeshner. Authority
“Dome owner of the year” reward to be establishgthie Management Authority. To be Management
rewarded on a yearly basis to the farmer who besiaged his land in terms of the sense of tihe Auth%rity
area.

No new intensive farming practices should be albwethe dome area. As interested and Management
affected party of the EIA process, the dome autyshould discourage any intensive farming Auth%rity

practice in the area.

The salinization and acidification of soil dueitdgation practices are governed by means of]
Regulation 6 of the Conservation of AgriculturalsRaerces Act, and should be managed by t
farm owner or land user

Land Owner and
e Management
Authority

All existing illegal intensive farming practice kiag place without EIA) in the dome area
should be evaluated. If the impact is deemed tiolwea management plan should be done.
the illegal activity has a high environmental impalee activity should cease. Such inspectio
should be done by the Management Authority togetligér he relevant government departme

f Management
s Authority

—
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Herbicides should be used by farmers strictly icoagance to manufacturer specifications an Management
should be target organism orientated. The Manageethority should organize information|  Authority and
sessions on herbicides by the Department of Adticellin the two provinces to continue Provincial
educating the farmers. Government
Aspect/activit .
P Y o Responsible
that causes the Management/Mitigation measure Person
impact

Problem causing
animals and control

Land owners should inform the Management Authafti?roblem causing animals. The
Management Authority together with the relevantproial Government Department should
assist land owners as to the most environmentadigdly way in which to deal with the
particular animal or groups of animals.

Land Owners/
Management
Authority/
provincial
Government

No poison and poisoned carcasses may be used tagl enechanisms as this can impact on
various non target species such as owls.

Land Owners

Shooting may only occur once a permit has beerir@atdrom the relevant government
department and with the permission of the Manageéethority.

Land Owners/
Management
Authority/
provincial
Government

People should not feed the baboons and monkeysnasdases the risk of these animals
becoming Problem causing animals and the needlioigkof such animals as a result.

Land Owners/
Management
Authority

All waste should be managed in a way that it dagsattract Problem causing animals. Thi
should include properly secured waste storage abddn proof waste receptacles.

Land Owners

harvesting of

Bioprospecting andissued to where and what will be harvested. Apart from thisnite permissio

Signage of “don’t feed the animals” to be put upthbg Management Authority on stratedic
spots Management
Authority
Aspect/activity thaf I Responsible
P _y Management/Mitigation measure P
causes the impac Person
Management

Traditional healers and scientists — apply to provincialegoment — permits to pauthority and

[Provicial

natural resources

should also be obtained for such harvesting by the Managexaéhority Governement
Training and awareness sessions should also be organizédditional healers axlat?lag_fment
uthority

inform them of the relevant processes.
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Aspect/activity that N Responsible
P _y Management/Mitigation measure P
causes the impact Person
The establishment of a scientific advisory committee a$ @lathe managemse %anagement
authority should be done. This will limit the extent of lack eapacity an thority
ensure informed decisions in terms of biodiversity andadmiral management.
Authorities Such advisory com
Since some of relevant legislation (such as the biodiveradt) is not ygManagement
operational, the management Authority should keep abmfasew applicabAthority
legislation as well as to harmonize and amend taeagement plan accordindly.
Aspect/activit .
P Y L Responsible
that causes the Management/Mitigation measure
. Person
impact

Development

Any kiosks, curio shop, farm stalls or any other busineshiendome shou
be registered at the management authority. Businesseddsbbtain th
correct trade and liquor licenses from the releggvernment departments

anagement

I(Xluthority/ land

owner

Shops should be available mainly at the interpretationezsnand touri

shops that may increase the cumulative impact on biodiyer€entralize
development will the lessen im

destinations (like geological phenomena) to avoid too meter typesollﬁ

f

anagement
uthority

all development in the Dome area. Special requirements farspecialig

grassland biomes should b

Management Authority as interested and affected partyldhmel notifiedoff

Management

studies (As specified in section 2) in sensitive areas sgctivar banks arjduthority

could potentially harm biodiversity by allowing additidrdwellings on th
divided properties adding to the cumulative impacthe Dome.

Management

No division of farms should be allowed as this fragment adtical soil angAuthority/

EProvincial
Government

Subsistence and communal farming areas needs to be evhlyeddy fo
over and under utilization of grazing as well as other adfica related issu
such as erosion, cultivation of virgin soils, bush encroaeht and alig
invasive species. Special

Management
bAuthority

N

New developments should make use of yellow lights and dghidi to b
encouraged especially for outdoors lighting indbene area

H and Owners
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Aspect/activity that L Responsible
P ty Management/Mitigation measure P
causes the impac Person

Baboon proof bins should be installed at all todestinations

Land Owners

Facilities where waste is temporarily stored should be b
and well protected (fenced etc.) to decrease contamin
storm water was well as littering due to wind and ani
dispursing the waste.

d
n

nd Owners
als

Waste Managemer

Recycling bins should be available for dwellings, lodges!

an

business properties within the dome to promote the “ggemid Owners

status of the dome.

Waste should be collected regularly (to be organized by
owners) and disposed off at registered waste didsides.

lazodl Owners

No burning¢ of waste will be allowec on any property within thg

dome due to the nuisance factor for other people and thR firel Owners

hazard it presents.

70




Biodiversity and Agriculture Management Plan: VDWHS

— Draft Report

Game
Farming

Aspect/activity Responsible
that causes the Management/Mitigation measure P
. Person
impact
Veld shoulc be inspecte once every five year: for ovel or unde utilisatior orfManagement
game farms by a botanical specialist Authority
Management

No extra-limital species to be introduced in aeansure correct grazing of ajJAuthority

All game to be transporte into the aree shoulc be appliec for al nation
department dealing with conservation and the manageméhoréy should b
informed. No wildebeest is to be introduced in the area dueldngero
snotsiekte that can impact

anagement
Authority

In the cas¢ of ovel anc unde utilization of vegetatiol a specialis game farm
management plan should be done by a specialist appointdtetfartm owner t
rectify problems

Land Owner/
mangement
suthority

Bow huntin¢ to be encourage as oppose to gur shootin¢ due to less niusq
pollution as well as safety aspe

Land Owner

Farms where hunting is to be allowed should be registeretieatrtanagems
authority

Land Owner/
[thangement
suthority

The managemel authority shoulc be alertec to game harvestini anc relocatiol
should be done with the knowledge of the management auhoift any
helicopters will be used for the process an application hbe made to th
management author

éand Owner

Contagiou anima disease shoulc be reporte( to the managemer authority as
well as the relevant provincial and national auities

Land Owner

Area size limits big five species as prescribed by the pmgindepartmen
concerned with conservation, should be adhereg thédland owne

|£and owner

The keepin¢ of wild animalsin captivity shoulc be appliec for with the relevan
provincial authority as well as applied for at the Managetmfsuthority in the
Dome

Land Owner

Methods should be in place on each game farm oh#vesting of access

Land Owner

population increase to prevent over utilizatiorfasms.

Aspect/activity that
causes the impact

Management/Mitigation measure

Responsible Pers

Since bush encroachment takes place in poorly managed, weider anlj\/lanagement
A

vegetation of the Dome.

overgrazing of farms should be monitored once every 5 yegra planfAuthority/ Land
Bush ecologist or agricultural specialist sociologist. Whenlenor overgrazing }§Wner
Encrouchment lobserved steps should be taken by the farmer tifyrétee situatior
and Alien Busl encroachmei on individual propertie shoulc be manage by the land
Invasives owner according to specifications of regulation 16 of then§€vationo
Agricultural Resources Act and should be monitored by thevipcia Manag.ement
Department responsible for Agriculture on a spot check shafdus uthority/ Land
encroachment should also be noted during the once in fivesggaey of th Owner
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Aspect/activity that

. Management/Mitigation measure Responsible Person
causes the impact

Bare soil should be revegetated, especially insattest are

susceptible to erosion (e.g. slopes and 'blues)soil Land Owners

Overgrazing not allowed. Grazing capacity shoulbvfihin
the established rates (should still be determindtiye Land Owners and
management authority should inspect farms onceydiver |Management
years to assess the state of land in terms of aggetand [Authority
Erosion erosion
Identify and restore erosion and donga areas Lanae@wv

Existing sheet and gully erosion should be leftetoabilitate
without management intervention because it isdiffito
distinguish between natural erosion processes and Land Owners
unsustainable agricultural processes. The land srare
obliged to take the necessary steps to prevemteugrosion

8 Monitoring and measurement

Inspection of all properties should be organizearder to establish compliance to fire
regulations once every five years. At the same timspection of all properties (once in a
five year cycle) for bush encroachment, over andeurgrazing, erosion should be
mapped. All areas that need management adjustshentd be mapped and the activity
categorized in the A, B, C and D category (Figuyafter inspection of each property.
The percentage of farms or hectares falling in emthgory can then be calculated and
compared to previous surveys to determine progrddss survey will also be able to
establish whether there was any net gain or netitoserms of the sensitive vegetation.
This study should be done by specialist botanistapproved by the scientific advisory
committee. This survey should be budgeted foh#oamount of R250 000 once in a five
year cycle.

Satellite images should be ordered and inspectee ion2 years (Free if it is ordered by a
provincial authority). With these maps it can b@abbshed whether the condition of veld
in the VDWHS is deteriorating or improving. Thigsktop survey should also be
conducted by relevant experts as approved by thentdic advisory committee and
should be budgeted for to the amount of R40 0O0O@very two years. A GIS system
should be established or to be contracted to asidmitompany to facilitate this process
and should cost in the vicinity of R40 000 for tleeded hardware and between R10 000
— 15 000 a month for a suitably qualified persongerate the system.

Various inspections for compliance to the managemanciples should be done by the
Management Authority throughout the five year cyatewell as the accreditation visits
for tourism activities. This will take trained gennel. It is suggested that budget should
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be set aside for at least two inspectors as paiieoManagement Authority in the dome
to handle such inspections.

9 Training and awareness

1. Once a year a fire workshop (landowners and dseociation) to be led by the
Management Authority. Train members of FPA on laegarding veld fire prevention
management and control. Budget should be availablee amount of R7000 for these
workshops once a year.

2. A workshop should be held to inform the land evenof the management plan as well
as relevant legislation once every five years. sTfiould be done by the Management
Authority and should be budgeted for to the amadiiR20 000

3. Person(s) to be appointed and trained by thealgment Authority who can handle:

a) Accreditation applications for permits, likeHisg licenses, etc. This office should be a
one stop shop for land owners where they can olt#wrmation and appropriate
documents for applications and accreditations e"MBWHS.

b) Handle applications for accreditation like fraditional healers, fishing licenses etc.

c) To see to it that proper information boards established at fishing, game farms etc,
which inform people as to what is allowed and winatt

d) Where owners can register their development.

e) Inspect properties once in five years to esthblvhether veld management is
maintained.

f) Contagious diseases reports

g) Organize fire work groups and take the lead wirerbreaks out

h) Organize training sessions when needed for femnsebsistence farmers, traditional
healers in terms of regulations, laws and prinsipté biodiversity conservation and
agricultural best practices. This process shoulduaigeted for to an amount of R120 000
per year.

4. “Dome owner of the year award” to be handeda alome owners function, to the
owner who best image the sense of place. This ifumatan offer the Management
Authority an excellent opportunity to make announeats and recommendations to the
landowners. At the same time it can be used fotigtipof the VDWHS (R5 000 per
year).

5. During the survey of the owners and investigatd their activities people who need

training in order to improve farming activities st be identified and the extension
officers of the Department of Agriculture can b&eksto organize training sessions.
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10 Gaps

1. A complete Phyto-sociological survey of the domeasded to establish the plant
composition and grazing capacity for game andeatthe study should be done
in 2 phases: a) Analysis of species and specie ositign from existing data
(Mainly a desk study) (Costs in the order of R7M)0M) Detail survey to
establish a detail vegetation map in order to ereanagement zones (ISPD and
Bekvol survey should be included). Red data specrmapping of bush
encroachment, alien invasive stands, grazing cgpaad status of endangered
and threatened plant communities is of vital imgoce. This should not only be a
survey, but a full scientific study (typically a coral student), because it is
necessary to determine plant communities and nigt ant numbers (Costs in
the order of R200 000).

2. A specialist erosion susceptibility study is needsith more detail identified than
currently. Areas that are susceptible to erosiowlere donga’s exists should be
mapped on a GIS system (R70 000). Recommendatomstiabilitation can only
be established after the mapping and determinafitime extent of the erosion.

3. Communication system between the authority and osv(especially in case of
fire) should be upgraded.

4. Surveys (birds, snakes and other amphibians, Isatsuld be done after the
necessary phytosciological survey has been congplefbe identified vegetation
communities as well as physical habiata may thevesas basis for the various
faunal assessments to be undertaken. Surveysinitime manner will contribute
greatly to the setting of management objectivediture iterations of the IMP
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APPENDIX A

LIST OF PLANT SPECIES OF THE VREDEFORT WORLD
HERITAGE SITE

PTERIDOPHYTA
SELAGINELLACEAE
Selagninella dregei Hieron

EQUISETACEAE
Equisetum ramonsissimum

SCHIZAEACEAE
Mohria caffrorum

ADIANTTACEAE
Cheilanthes hirtas
C. viridis

Pellaea calomelanos

ANGIOSPERMAE
MONOCOTYLEDONAE
TYPHACEAE

Typha capansis

POCEAE

Urelytrum agropyroides
Hemarthria altissima
Elionurus muticus
Schizchyrium sanguineum
Andropogon appendiculatua
Cymbopogon pluriodis
Hyparrhenia hirta
Hyperthelia dissolute
Heteropogon contortus
Themeda triandra
Digitaria eriantha

Digitaria tricholaenoides
Alloteropsis semialata
Brachiaria serrata
Paspalum dilatatum
Urochloa panicoides
Panicum schinzii
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Setaria lindenbergiana
Setaria spacelata

Setaria verticillata
Rhynchelytrum nerviglume
Rhynchelytrum repens
Ehrharta erecta
Trisrachya rehmannii
Loudentia simplex
Phragmites australis
Agrostis lachnantha
Polypogon monspeliensis
Stipagrosts obtusa
Aristida canscens
Aristida congesta
Aristida diffusa

Tragus koeleroides
Sporobolus discoporus
Sporobolus fimbriatus
Eragrostis biflora
Eragrostis Capensis
Eragrostis chloromelas
Eragrostis Curvula
Eragrostis gummiflua
Eragrostis obtusa
Eragrostis plana
Eragrostis racemosa
Eragrostis superba
Cynodon dactylon
C.hirsutus

Chloris virgata

Eustchys paspaloides
Eleusine indica
Pogonarthria squarrosa
Bewsia biflora

Triraphis andropogonoides
Trichoneura grandiglumis
Enneapogon scoparius
Brous unioloides

CYPERACEAE

Cyperus aristatus

Cyperus bellus

Cyperus haematocephalus
Cyperus longus

Cyperus marginataceus
Cyperus obtusiflorus
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Cyperus Rotundus
Cyperus sphaerospermus
Mariscus capensis
Kyllinga alba

Bulbostylis burchellii
Coleochloa setifera

COMMELINACEAE
Commelina africana
Commelina benghalensis
Commelina eckloniana
Cyanotis speciosa

PONTEDERIACEAE
Eichornia crassipes

ASPHODELACEAE

Aloe davyana

Aloe trnasvaalensis
Anthericum angulicaule
Anthericum fasciculatum
Anthericum trichoplebium
Bulbine abyssinica
Trachyandra asperata
Trachyandra saltii

ASPARAGACEAE
Protasparagus africanus
Protasparagus laricinus
Protasparagus suaveolens

ERIOSPERMACEAE
Eriospermum burchellii
Eriospermum galpinii

HYACINTHACEAE

Albuca setosa

Dipcadi viride

Scilla nervosa

Ornithigalum juncifolium
Ornithigalum ornithaogaloited
Drimiopsis burkei

Ledebouria luteola
Ledebouria marginata

AMARYLLIDACEAE

77



Biodiversity and Agriculture Management Plan: VDWHS

— Draft Report

Haemanthus nelsonii
Scadoxus puniceus
Boophane disticha

HYPOXIDACEAE
Hypoxis argentea
Hypoxis rigidula
Hypoxis rooperi

IRIDACEAE
Gladiolus acklonii
Gladiolus permeabilis

ORCHIDACEAE
Bonatea speciosa

DICOTYLEDONAE
SALICACACEAE
Salix babylonica
Salix Capensis

ULMACEAE
Celtis Africana

PROTACEAE
Protea caffra

LORANTHACEAE
Tapinanthus rubromarginatus

VISCACEAE
Viscum rotundifolium

SANTALACEAE
Osyris lanceolata
Thesium spartioides
Thesium utile

POLYGONACEA
Rumex conglomerates
Rumex lanceoltus
Polygonum amphibium
Polygonum salicifolium

CHENOPODIACEAE
Chenopodium album
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Chenopodium ambrosioides
Chenopodium botryodes
Chenopodium murale

AMARANTHACEAE
Amaranthus caudatus
Cyathula globulifera
Pupalia lappacea

Aerv Leucura
Achyranthus aspera
Brayulinea densa
Altrenanthera repens
Gomphrena Celosioides

NYCTAGINACEAE
Commicarpus pentandrus

AIZOACEAE
Limeum viscosum

MESEMBRYANTHEMACEAE
Delosperma cooperi
Ruschia putterillii

PORTULACACEAE
Talinum caffrum
Anacampseros subnuda
Potulaca oleracea
Potulaca quadrifida

ILLECEBRACEAE
Pollichia camprestis

CARYOPHYLLACEAE
Dianthus mooiensis

CERATOPHYLLACEAE
Cerophyllum demersum

RANUNCULACEAE
Clematis brachiata

MENISPERMACEAE
Antizoma angustifolia

PAPAVERACEAE
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Argemone subfusiformis

BRASSICACEAE
Lepdium africanum
Rorippa nasturtium-aquaticum

CAPPARACEAE
Cleome monopylla
Cleome rubella
Boscia albitrunca

CRASSULACEAE
Kalanchoe paniculata
Kalanchoe rotundifolia
Crassula capitella
Crassula setulosa
Crassula transvaalensis
Adromischus umbraticola

MYROTHAMINACEAE
Myrothamnus flabellifolia

FABACEAE

Acacia Caffra

Acacia erioloba
Acacia hebeclada
Acacia hereoensis
Acacia karroo

Acacia robusta
Elephantorrhiza elephantina
Cassa biensis

Cassa quarrei
Lotonosis cxalycina
Lotonosi mucronata
Pearsonia cajanifolia
Pearsonia sessifolia
Argyrolbium pauciflorum
Argyrolbiu rupestre
Melilotuis indica
Indigofera alternans
Indigofera hilaris
Indigofera longipes
Indgofera melandenia
Indgofera setiflora
Psoralea pinnata
Tephrosia burchellii
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Tephrosia Capensis
Tephrosia elongata
Tephrosia longipes
Tephrosia multijuga
Mundulea sericea
Sesbania punicea
Zornia milneana
Neorautanenia ficifolius
Erythrina zeyheri
Rhynchosia caribaea
Rhynchosia nervosa
Rhynchosia rotta
Eriosema cordatum
Dolichos linearis

GERANIACEAE
Monsonia angustifolia
Monsonia burkeana
Pelargonium luridum
Pelargonium myrrhifolium

OXALIDACEAE
Oxalis corniculata
Oxalis depressa

ZYGOPHYLLACCEAE
Tribulus terestris

RUTACEAE
Zanthoxylum capense

MALPIGHIACEAE
Sphedamnocarpus transvalicus

POLYGALACEAE
Polygala amatymbica
Polygala hottentotta

EUPHORBIACEAE
Phyllanthus glaucophyllus
Phyllanthus incurvus
Phyllanthus maderaspetensis
Phyllanthus parvulus
Leidesia procumbens
Acalypha angustata
Acalypha caperoniodes
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Tragia rupestris
Jatropha zeyheri
Clutia pulchella
Euphorbia inaquilatera

ANARCADIACEAE
Rhus lancea

Rhus Leptodictya
Rhus megalismontana
Rhus pyroides

Rhus rigida

Rhus undulate

CELASTRCEAE
Maytenus heterophylla
Maytenus tenuispina
Cassine aethiopica

SAPINDACEAE
Pappea capensis

RHANACEAE
Ziziphus mucronata
Ziziphus Zeyheriana
Berchemia zeyheri
Helinus integrifolius

VITACEAE
Rhoicissus tridentata

TILIACEAE

Corchorus asplennifolius
Grewia flawa

Grewia occidentalis
Trumfetta sonderi

MALVACEAE

Abutilon angulatum
Abutilon sonneratianum
Sida cordifolia

Sida dregei

Sida rhombifolia
Pavonia burchellii
Hibiscus capyphyllus
Hibiscus engleri
Hibiscus microcarpus
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Hibiscus pusillus
P. trionum

STERCULIACEAE
Melhania prostrate
M. rehmannii
Dombeya rotundifolia
Hermannia depressa
H. grandistipula

H. lancifolia

H. tomentosa

FLACOURTIACEAE
Kiggelaria africana
Scolopia zeyheri

CACTACEAE
Opuntia vulgaris

THYMELEACEAE
Gnidia burchellii
Gnidia caffra
Gnidia capitata

COMBRETACEAE
Combretum molle

ONAGRACEAE
Ludwigia stolonifera
Oenothera rosea

ARALIACEAE
Cussonia paniculata

APAICEAE
Heteromorpha arborescens
Apium leptophyllum

MYRSINACEAE
Myrsine africana

PLUMBAGINACEAE
Plumbago auriculata

EBENACEAE
Euclea crispa
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E.undulata
Diospyros lycioides
Diospyros whyteana

OLEACEAE
Olea europaea
Menodora africana

LOGANIACEAE
Nuxia congesta
Buddleja saligna
Buddleja salviifolia

GENTIANACEAE
Chinonia palustris

PERIPLOCACEAE
Ectadiopsis oblongifolia
Raphionacme hirsuta
Raphionacme dyeri
Raphionacme galpinii

ASCLEPAOADACEAE
Xysmalobium parviflorum
Scizuglossum glabrencens
Cordylogyne globosa
Pachycarpus schinzianus
Asclepias adscendens
Asclepias aurea
Asclepias burchellii
Asclepias aminens
Asclepias fruticosa
Pentarrhinum insipidum
Orthanthera jasminiflora
Riocreuxia torulosa
Orbeopsis lutea

CONVOLVULACEAE
Cuscuta campestris
Dichondra repens
Convolvulus sagittatus
Merremia tridentate
Ipomoea bthycolpos

L. bolusiana

L. grasilisepala
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L. magnusiana

L. Ommaeyi
L.purpurea
Turbina oblongata

BORAGINACEAE
Ehretia rigida
Cynoglossum enerve

VERBENACEAE

Verbena bonariensis
Lantana rugosa

Lippia scaberrima
Chascanum adenostchyum

LAMIACEAE

Teucrium trifidum

Acrotome hipida

Leonotis microphylla

Stachys hyssopoides

Mentha longifolia

Aeollanthus canescens
Plectranthus madagascariences
Becium angustifolium

Becium obovatum

SOLANACEAE
Withania somnifera
Solanum coccineum
Solanum incanum
Solanum panduriforme
Solanum retroflexum
Solanum sodomaeodes
Solanum supinum
Datura ferox

Cestrum laevigatum

SCROPHULARIANCEAE
Apostimum depressum
Apostimum indivisum
Nemesia fruticans

Diclis reptans

Halleria lucida

Manulea paniculata
Sutera atropurpurea
Sutera caerulea
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Sutera crassicaulis

Sutera floribunda

Sutera palutris
Zaluzianskya lychnidea
Veronica anagallis-aquatica
Striga elegans

SELAGINACEAE
Walafrida densiflora

PEDALIACEAE
Pterodiscus speciosus
Sesamum triphyllum

ACANTHACEAE
Thunbergia dregeana
Cheatacanthus burchellii
Cheatacanthus costatus
Crabbea acaulis
Barleria macrostegia
Barleria obtuse
Blepharis integrifolia
Blepharis squarrosa
Hypoestis verticillaris
Justicia anagalloides

RUBIACEAE

Kohautia amatymbica
Kohautia aspera
Oldenlandia herbacea
Pentanisia angustifolia
Vangueria infausta
Pygmaeothamnus zeyheri
Tapiphyllum parvifolium
Canthium ciliatum
Pavetta zeyheri
Anthospermum hispidulum
Anthospermum rigidum
Rubia horrida

DIPSACACEAE
Scabiosa columbaria

CUCURBITACEAE

Kedrostis hirtella
Acanthosicyos naudinianus
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Citrullus lanatus
Cucumis africanus
Cucumis zeyheri
Trichomeria debilis
Peponium caledonicum
Coccinia sessilifolia

LOBELIACEAE
Lobelia decipiens

ASTERACEAE
Vernonia galpinii
Vernonia natalensis
Vernonia oligocephala
Vernonia poskeana
Vernonia staehelinoides
Aster harveyanus
Felicia muricata
Nidorella hottentotica
Conyza bonariensis
Conyza pinnata
Conyza podocephala
Conyza scabrida
Brachylaena rotundata
Tarchnanthus camphorates
Blumea cafra

Ifloga glomerata
Gnaphalium oligandrum
Helichrysum cerstioides
Helichrysum kraussii
Helichrysum nudifolium
Helichrysum rugulosum
Helichrysum setosum
Stoebe vulgaris

Athrixia elata

Gegeria aspera

Zinnia peruviana
Bidens pilosa

Schkuria pinnata
Tagetes minuta
Artemisia afra

Pentzia globosa
Brachymeris athanasioides
Lopholaena coriifolia
Cineria aspera

Cineria geifolia
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Senecio affinis
Senecio burchellii
Senecio coronatus
Senecio erubescens
Senecio oxyriifolius
Senecio venosus
Euryops empetrifolius
Ursinia nana
Haplocarpha scaposa
Gazania krebsiana
Berkheya Montana
Berkheya pinnatifida
Berkheya radula
Dicoma anomale
Dicoma macrocephala
Sonchus dregeanus
Sonchus nanus
Sonchus oleraceus
Lactuca capensis

As recorded by: Du Preez, P.J., 1986. EkologiediarBoomgemeenskappe van die
Vredefort-distrik, Oranje Vrystaat, Unpublished M. ®issertation, University of the
Orange Free State, Bloemfontein, South Africa.

OTHER PLANT SPECIES OBSERVED IN THE VREDEFORT DOMREA

Aloe davyana

Andropogon appendiculatus
Aptosimum indivisum
Aristida aequiglumis
Aristida canescens
Aristida congesta
Asclepias fruticosa
Asparagus setaceus
Asparagus suaveolens
Bergia decumbens
Berkheya seminivea
Boophane disticha
Brachiaria nigropedata
Brachymeris athanasioides
Bulbostylis burchelli
Carissa bispinosa

Chloris virgata
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Clematis brachiata
Cleome maculate

Clutia pulchella
Crabbea acaulis
Crabbea hirsute
Cryptolepis oblonifolia
Cymbopogon excavatus
Cymbopogon marginatus
Cynodon dactylon
Cyperus rupetris
Dicoma macrocephala
Ehrharta erecta
Enneapogon scoparius
Eragrostis chloromelas
Eragrostis curvula
Euphorbia inaequilatera
Felicia muricata

Galium capanse
Gazania Krebsiana
Helichrysum nudifolium
Helictotrichonturgidulum
Hemizygia canescens
Hereromorpha arborescens
Hermanis lancifolia
Hermannia grandistipula
Homeria pallida
Hypericum lalandii
Hypoxis argentea
Hypoxis rooperi
I[pomoea ommaneyi
Justicia anagalloides
Kohautia virgata
Leonotis microphylla
Lobelia decipiens
Lobelia nuda

Loudentia simplex
Luddleia saligna
Myrothamus flabellifolius
Nidorella anomala
Oldenlandia herbacea
Oxalis corniculata
Oxalis obliquifolia
Panicum Maximum
Pearsonia sessilifolia
Polygala hottentotta
Psammotropha myriantha
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Pygmaeothamnus Hispidulum

Rhus eckloniana
Rhus magalismontana
Rhynchelytrum repens

Schizachyrium sanguineum

Scilla nervosa
Senecio venosus
Setaria perennis
Silene burchellii
Sporobolus fimbriatus
Sporobolus pectinatus

Sporobolus staphianus

Striga bilabiata
Striga gesnerioides
Sutera aurantiaca
Themeda trianda
Trachyandra saltii
Tragus berteroniaus

Trichoneura grandiglumis
Triraphis andropogonoides

Tritonia nelsonii
Urochloa panicoides
Vahlia capensis
Verbena officinalis

Wahlenbergia undulata

Withania somnifera

SPECIE LIST OF TREES RECORDED IN THE

VREDEFORT DOME AREA

Acacia caffra
Acacia elioloba
Acacia hebeclade
Acacia hereoensis
Acacia karroo
Acacia robusta
Acacia tortillas
Berchemia zeyheri
Boscia albitrunca
Brachylaena rotundato
Buddleja saligna
Buddleja salviifolia
Cassinopsis ilicifolia
Cassine burkeana

Common Hook-thorn
Camel Thorn

Candle Thorn
Mountain Thorn
Karroo thorn

Ankle Thorn
Umbrella Thorn

Red Ivory

Shepard’s Tree
Mountain Silver Oak
False Olive
Sagewood

Lemon Thorn
Transvaal Kooboo-berry
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Celtis Africana

Combretum molle

Croton gratissimus

Cussonia paniculata
Dichrostachys cinerea
Diospyros lyciodessubsp. lycoides
Diospyros lyciodessubsp. Guerki
Diospyros whytenea
Dombeya rotundifolia

Ehretia rigida

Englerophytus magalismontanus
Euclea crispa

Euclea undulate

Fagara capanse

Grewia flawa

Grewia occidentalis

Halleria lucida

Heteromorpha trifoliate

llex mites

Kiggelaria aricana

Maerua

Maytenus heterophylla
Maytenus undata

Mundelea sericea

Myrsine Africana

Nuxia congesta

Olea eurpaea subsp. Africana
Osyris lanceolata

Pavetta gareniifolia

Pavetta zeyheri

Pittosporum viridiflorum
Protea caffra

Rhus lancea

Pappea capensis

Rhoicissus tridentate

Rhus leptodictya

Rhus pyroides

Rhus unlata

Salix capansis

Scolopia zeyheri

Tapiphyllum parvifolium
Trachonanthus camphorates
Vangueria infautsa subsp. Infausta
Ziziphus mucronata

Camdeboo Stinkwood
Velvet Bushwillow
Lavender Feverberry
Mountain Cabbage Tree
Sickle Bush
Karroo Bluebush
Transvaal Bluebush
Bladder-nut
Common Wild Pear
Puzzle Bush
Transvaal Milkplum
Blue Guarri
Small-leaverd Garri
Cape Chesnut
Velvet Raisin
Crossberry
Tree Fuchsia
Parsley Tree
Cape Holly
Wild Peach
Common Bush-cherry
Common Spike Thorn
Koko Tree
Cork Bush
Cape Myrtle
Common Wild Elder
Wild Olive
Transvaal Sumach
Common Bridesbush
Small-leaved Bride’s Bush
Cheesewood
Common Sugar bush
Karree
Wild Plum
Bushman’s Grape
Mountain Karree
Common Wild Current
Kuni Bush
River Willow
Thorn Pear
Mountain Medler
Wild Camphor Bush
Wild Medler
Buffalo Thorn
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LIST OF DECRARED WEEDS

$FDFLD LPEOONKI HZ SRG:HMGWOH

$FDFLD ORQQGRBOLIAOG OHDYHEHHGW W O H
$FDFLD SDUDGRPLODURR ZHWG/ O H

$FDFLD S|FQMH@QWIHKDG HQ 7 DHHGO H

SFKIUDQWKHN DVSHUBH G

$IJHUDWL QD DGEHIIREEKRUMDI RQ HHGS

$IJHUDWL QD56080DUB0001LQN | O RHHIG)

$IHUDWXP FRQ|JRLGHLOJ DJHHHGN X P

SIHUDWXP KRXVWWBQLLQXPDIHIHHGNFOXGLQJ FXO
SOELJLD OME BHHFQOMKE HEN VHHIGH

$OELJLD SHRFEHUBHQWKH OHEHHGN

$OKDJL PDXOMRSUIRNA HO WKR UHHG VK

$QUHGHUD FRWGL/BWHBQLVUD YLOH %UHBGO ZUH
SUDXMLD VHURBRNHULD \WHHKGU

SUJHPRQOH PH[EFD@R7 1ORZHUHG OHHH®Q SRSS\
SUJHPRQOH RFHKZRGMXEE IORZHUHG OHEHHG) SRSS
SUXQGR GRODPW UHHG 6SIHHG/ K UHHG

$JROOD /L OIDFXORDGRY 5HG ZDWHGE IHUQ
%BUIRSKIOOXP GHONDEREQWZHOLHKHHEG®DQW
EDHVDOSLQLD GRRIKSSBOFNRAQ L X VHHGR UQ
EDPSXWRFOLQLXP PDPFNRFHEKDOXP 7 HHHHEG

WLYDUV

DWK

EDOOQOD LOGIEDD O:HHEWFOXGLOJ K\EULG FXOWLYpUV

EDUGLRVSHUPXP JUDQGLLRRUNRA GO H

EHUHXV MDRDFDUXD R W KHHGI KW

EHVWUXP DXURQEODAXE RU 2UDQIHHGIVWUXP
EHVWUXP HORFROQIW BEKWGCGQD) F H:HHGX P
EHVWUXP ODGYK\IGIXF UHH G
EHVWUXPLSDWTX. O HDQ FENKHG X P
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&KURPRODHQD RGROUDWD |G ZHHG &KUI—RI—PCRODHi/D

ELUVLXP YRXOYRURBIBQDU WKLVWOH :GHGVFK WKLV
EROYROYXOXV DUYHOVILYVGZHHG LOGHREQLQJI J
ERUWDGHULINPIXBBWSEDY JUHHG
ERUWDGHULD6FHROWD@ENEKY JUBHG[FOXGLQJI VW
FXOWLYDUV

EXVFXWD FDPE®WMALARQ GRHHG

EXVFXWD VXBMHROHQUH GHHGHU

EIWLVXV PRQVSHVYWXOBEXW | HHHGJRRP

EIWLVXV VFRSDUDKVNF K E URRG

'DWXUD IHORPH WKRUMBGSOH

'DWXUD LQOHRPr D\ WKRUOHMHES O H

'DWXUD VWUDRRDEXEP WKRUBHGSS O H

(FKLORSVLV VIBPKLO@BRILFK FDHHG

(FKLXP SODQWDBILQHXEVRQHHEX UV H

(FKLXP YXDIOUH! HEHHGP

(JHULD GHIDPRK VH 7D W H UHHG G

(LFKKRUQLD F&DDWINEEY DWHU KHHBL QWK
(ORGHD FDODIGHYVDZGLDQ ZDIMHIG ZHHG

+DNHD GUXEDFHYHUWQ 6 BRHR K DHH®

+DNHD JLEERVBDBWFN KD:MHHG

+DNHD VHAHKAHDG - &61HQIG & DHH®

+DUUL VLD PORRIXU L BRIR.YWWROW XY +DUHHGLD FDF
+HGIFKLXP FREPLQHXPL QJIHHHGL O\
+HGIFKLXP FRURQMWAX® H JLOQIHHGOL O\
+HGIFKLXP |ODSYRMMFRIQWRZ JLOHHG OLO\
+HGIFKLXP JDUGQHUDDRQXRPHHG OLO\
/DOWD®DO VHHGEHDULQ@D QRUPVFNEHUIHHGKHU U\
JHSLGLXP GUDEDIU FUHVV +RIHHGFDOGDULD
/HSWRVSHUPXP OPBMUREIVXED O L DHHG\ U W O H

OH
O RU\

HULOH

WXV

SLH
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JLWVHD JO XMWY R &ED% BRIED Q CHHG H O
JIWKUXP VD GXFEDEULH OR RN/HIG W U LI H
ODFIDGIHQD XQJIX&W\WRWLODZ: AHIGH S H U
ORQWDQRD KI%WH QRIKROGMHHG
OIULRSKIOOXP DIXO WL FPUGR W V: HHGW K H U
OIULRSKIOOXP IVEEERWXRE DWHHGBLOIRLO
IDVVHOOD WH@XKQV VESIDXNDZRUWKHHWGF N
IDVVHOOD WUMAKR BRBHK HOOD WHGYRF N
IHULXP ROHRQGHUBHG([FOXGLQJ VWHULOH GRXH
1LFRWLDQDWUDWYFDE WREMHGR
2SXQOWLD DXILR@GWLDFE G FHHGV XV
2SXQOWLD F[B@WIMAD VS| OQH:HHBW XV

OH IORZH

2SXQWLD ILFXV DUOGO@FLROQ RU 6ZHHWHHGLFINOANGI D U

VSLQHOHVYV FDFWXV SHDU FXOWLYDUYV DQG VHOH
2SXQWLD (ROBLOEFD/HD FODHHGYV

2SXQWLD KXPRVXVBEMIUIH TORZHUHG :HHG NO\ SHD U

2SXQWLD LPEWZ FD&XULFDWH FDEWXVIRHGS ULFENC
2SXQWLD OL QBIHHEPHUD URXQG OHDYHHG ULFEN(
2SXQWLD PROMDFDQAWVKD OJ RU &ERFKLOHHHG ULFENCJ
2SXQWLD VSAQRAX®W LVFHND-HSDOQ FHHGY XV
2SXQWLD wowvlL Ay W SHDU RIEBMHAGWUDOLD
ZUREDQFKH6PLORUAU EURRPUDSH &OMHHG) EURRH
SDUDVHULDQWKHW @QBASKIDQIWKLO Q SOELIHBGEWLON
SDUWKHQLXP KIVIWHURIS KRG
SDVVLIORUDIFPDEIXCHEHED VI L HHGOR ZHU
SDVVLIORUD PROQONMKZ VAL SRND %UHEHGODGLOOD
SDVVLIORUDIVXEHUORVE XPSNLOQ HWHGJIR EHUU\
S3DVVLIORUD 2XEASHIDWIOW:EA H G

SHQQLVHWXP V RMENNMXBWDLOHHGYNOXGLOJ VWH
SXEUXP

FWLRQV

\ SHDU
\ SHDU
\ SHDU

UDSH
EHDQ

JLOH FXOV
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BHQOLVHWXPS5YBH@ORVIEHVHWG HHWG S
SHUHVNLD DDAXSEHDAWO RV JRMHHGE H U U\
SLVWLD VWUDWLR W HM¥HGX F H

SLWWRVSRUXP DHIBMODWXPLDQ FEHHGVHZRRG
SVLGLXP [ GXUBDOWQLWKIEQRGI HHG
SXHUDULD @QRBELW D2 & ZL Y1IHHG

S5KXV VXFFHIGDQ HKDI)HHG

S5LYLQD KIXALOLDR R G EHHIG)\

5RVD UXELULQ@RBDEAN QMY E QYDIGH U

5XEXV FXQHXBOKXDQ G5 KYEURBR HXBWELWLFDQ EUL
"HHG

6DOYLQLD PROEWHBMLED ZHHGEOQOG RWKHU VSHFELH
6DOYLQLDFHDH

6HVEDQLD SEDYFHRHQWK HVEHHGD

6RODQXP HODHOUPL/ROHUXNPOHDI EHHMGVHU DSSOH
6RODQXP PDXBERELQXEAHMHG

6RODOXP VHDIRQWBKL\D QX FHHGS HU

6RODQXP VLVIPHLR L /RO IXPHHGR

6SDUWLXP MX@QPRXFEFK EHRHGP

THFRPD VIWDQVQEWK ORZ HHGOV

ITKHYHWLD SRBUXIXLDQPEKXRRZ ROGHHGGHU
7LWKRQLD GLHYHPONY /REIEWDEDQ VX QHHGZHU
/LWKRQLD URWRBEGLROMW®D DNK | OFRH G U
7ULSODULV DRPHUERPDQD \ :HHGY 7UHH

8OH[ HXURISOHRBGHD Q : HHGV H

S DOWKLXP VILECGEDWXA REFNADHG XU

S DOWKLXP VWUXPDUHXFRFMHHGE X U

PEOH

vV RI WKH

'HFODUHG :HHGV ,QYDGHU 30DQWYV ,(
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$FDFLD FIF@RQW H[ 5FRQH)QYDGHU
$FDFLD GHFXUQUGQ V LOOGY ZQY\DGHU
$FDFLD PHBPWOGODFN 7Q YWD/GHU

$FDFLD PHODQREIORQPUDOLDQ JQYDGHWRR G
$FDFLD VDIOEL®ED + ERHQG® FQYDGHU
$IDYH VL VIHURQLQ/WOYDGHU

SWULSOH/ QXRPBBOLULD) VQWIEGHUY
EDVXDULQD FXQOQUIOWKDRY B@YDGHUW IRU XVH LQ EXOH
VWDELOLVDWLRQ
EDVXDULQD HTIXLVHWLNRM@MOODGHW |RU XVH LQ GXPpH VWDEL
(XFDOISWXV FDPBIBEQKECHEQVILWHQYDGHU
(XFDOISWXV FODGREDCIN) JQYDGHU
(XFDOISWXV G I) YOKHME RINDLG H U

(XFDOISWXV :JUDXGHY GG HQD JXP 5QNDGHU
(XFDOISWXV S®ORFXODIWHGYDGH U
(XFDOISWXV VBGEUFRFIDRQ LURQEDUN, QHDGHURQHDUN
*OHGLWVLD WURDFDQWKRW\W 6 7QVD\GHEPT K MNO J VIWHULOH
FXOWLYDUV

+ISHULFXP SHUFRRUDWXP V ZRUW ,QYDGRU ZHHG
3LOXV FDQRUGPEQVLIVU\ QYDGHU

3LOXV HE@QHRWWL/ K QYDGHU

3LOXV KDOMSHPWE YR, QYDIGHU

3LOXV SPWKQWDGO 3D&KDPD, GYDGHU

3LOXV SLODWERGLY W HIQBDGHU

3LOXV UDGRQ@WDRLDWD SLOH O0RQYWDGHU SLOH
3LOXV UR[EXWIKLL SLOH OR@QYDGHU SLOQH
3LOXV WDRGDROO,QYDGH U
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3RSXOXVI DOED! SRQYDGHU
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5LFLQXV FRPPXQE XU RQY DEGHU W

5RELQLD SVHXIGRDEDFWDRQ Y PGHU IRU XVH DV URF
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5RULSSD QDVWXUWLKPD WDHT XD /BIGA U

5XEXV IUXWLBRYX(KURSHDQ EODFNEHUU\ ,QYDGH
6DOL[ EDEIORQEFR) 7| QVRGHUN WR EH FROQIXVHG
VSHFLHV

6DOL[ IUDRJLOLY RU EULQWDGHUNOWR ZE H FRQIXVH(
VSHFLHV

6RUJKXP KDOHSREAYM QVRQ JUDVV $QOQBDG&HUI DV

'HFODUHG :HHGV ,QYDGHU 30DQWV (
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WVWREN |
UHJXODW
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DWURG XFW
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%BDXKLQLD YIDULHIDWQYDGHU
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6HQOD GLGIPRERWHQD3IBDRIXQ! EXW\WQYDBHWY LD
6HQQD SHQGXO®® ,UZLQ ,QYDGHU

61JIJLXP FXPL@BNHHPVERQQYDGHU

61JIJLXP MDRERJMOVWRIQ DSOYDGHU
7LSXDQODWHGEWK 7XOW QY DGHU

7JRROD FOGIRMHFPERQ WQYDGHU

'HFODUHG :HHGV

,QYDGHU 30DQWV ¢

DWURGXFW

© S A National Biodiversity Institute

SPECIE LIST: MAMMALS

Equus burchelli antiquorum
Hippopotamus amphibious
Loxodonta africana
Ceratotherium simum

Diceros bicornis minor
Alcelaphus buselaphus caama
Antidorcas marsupialis

Pelea capreolus

Orebia oribi

Aepyceros melampus melampus
Oryx gazella

Tragelaphus strepsiceros
Taurotragus oryx

Redunca arundinum

Redunca fulvorufula

Kobus ellipsyprimnus

Connochaetes gnou
Connochaetes taurinus
Damaliscus pygargus phillipsi
Damaliscus lunatus
Hippotragus equinus equinus
Oreotragus oreotragus
Sylvicapra grimmia
Raphiceros campestris
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Phacochoerus aethiops
Giraffa camelopardalis
Syncerus caffer
Hyaena brunnea
Crocuta crocuta
Proteles cristatus
Acinonyx jubatus
Panthera pardus
Panthera leo

Lycaon pictus

Otocyon megalotis
Leptailurus serval
Potamachoerus porcus
Tragelaphus scriptus

Hippotragus niger

11.3Mellivora capensis
Source: Free State DTEEA
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SPECIE LIST: SMALL MAMMALS

Riperian area

Crocidura mariquensis
Eidolon helvum

Eptesicus capensis
Cercopithecus pygerythrus
Lepus saxatilis
Dendromus melanotis
Mastomys coucha/ natalensis
Otomys irroratus

Hystrix africae-australis
Aonyx capensis
Poecilogale albinucha
Atilax paludinosus
Galerella sanguinea
Ichneumia albicauda
Genetta genetta

Felis lybica

Grass veld

Atelerix frontalis
Suncus varilla

Lepus capensis

Xerus inauris

Pedetes capensis
Mystromys albicaudatus
Malacothrix typica
Tatera brantsii

Mus munitoides
Rhabdomys pumilio
Cryptomys hottentotus
Canis mesomelas
Vulpes chama

Ictonyx striatus
Cynictis penicillata
Suricata suricatta
Proteles cristatus
Orycteropus afer
Manis temminckii

Felis nigripes
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Rhaphicerus campestris

Mountainous areas

Pronolagus rupestris
Elephantulus myurus
Aethomys namaquensis
Procavia capensis
Tadarida aegyptiaca
Rhinolophus clivosus
Panthera pardus
Hyaena brunnea
Papio ursinus
Sylvicapra grimmia
Felis caracal

Source: Free State DTEEA

Caves and roofs

Rhinolophus simulator
Rhinolophus clivosis
Myotis tricolor

Possible occurrence
Minioterus schreiberrsii
Tadarida aegyptiaca
Neuromicia capansis

Source:Johan Watson, Nature Conservation

SPECIE LIST: FROGS

Bufo gutturalis

Bufo poweri

Bufo rangeri
Schismaderma careens
Kassina senegalensis
Breviceps adspersus
Xenopus laevis

Afrana angolensis
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Afrana fuscigula
Strongylopus fasciatus
Cacosternum boettgeri
Tomopterna crytotis
Tomopterma natalensis

Source:W. Conradie, Seasonal variation in anuran divesity activity in the Vredefort
Dome Conservation Area. MSc. Northwest University.

SPECIE LIST: BIRDS

Great crested Grebe

Black-necked Grebe

Little Grebe

White-Breasted Cormorant

Reed Cormorant

African Darter

Pink-backed Pelican

Goliath Heron

Purple Heron

Grey Heron

Black-headed Heron

Yellow-billed Egret

Great Egret

Little Egret

Cattle Egret

Sqgacco Heron

Black Heron

Night Heron

Green backed Heron

Dwarf Bittern

Little Bittern

Black Stork

Abdim's Stork

White Stork

Yellow- billed Stork

Greater Flamingo

Lesser Flamingo

African Spoonbill

Hamerkop

Hadeda Ibis

Glossy lbis

African Sacred lbis
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Spur-winged Goose

Egyptian Goose

South African Shelduck

Comb Duck

White-faced Duck

Fulvous Duck

White-backed Duck

Southern Pochard

Maccoa Duck

Yellow-billed Duck

African Black Duck

Cape Shoveler

Cape Teal

Red-billed Teal

Hottentot Teal

Cape Vulture

African Fish Eagle

Osprey

Black Eagle

Martial Eagle

Booted Eagle

Jackal Buzzard

Steppe Buzzard

Gymnogene/Afr.Harrier-Hawk

African Marsh Harrier

Montagu's Harrier

Black kite

Yellow-billed Kite

Black-shouldered Kite

Little Sparrowhawk

Lanner Falcon

Peregrine Falcon

Amur Falcon

Red-footed Falcon

Lesser Kestrel

Rock Kestrel

Greater Kestrel

Swainson's Spurfowl

Natal Francolin

Orange River Francolin

Red-winged Francolin

Helmeted Guineafowl

Common Ostrich

Common Quall

Small Buttongiualil
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Red-knobbed Coot

Common Moorhen

African Purple Swamphen

Black Crake

African Jacana

African Rail

Bailon's Crake

Red-chested Flufftail

Blue Crane

Secretary Bird

Northern Black Korhaan

Black-winged Stilt

Pied Avocet

Three- banded Plover

Kitletz's Plover

Crowned Lapwing

African Wattled Lapwing

Blacksmith Lapwing

Ruff

Curlew Sandpiper

Little Stint

Common Sandpiper

Wood Sandpiper

Common Greenshank

Marsh Sandpiper

Black-tailed Godwit

African Snipe

Spotted Thick-knee

Double- banded Courser

Grey-headed Gull

White-winged Tern

Whiskerede Tern

Speckled Pigeon

African Olive Pigeon

Red-eyed Dove

Cape Turtle Dove

Laughing Dove

Namaqua Dove

Grey Go-away-bird

Common Cuckoo

Red-chested Cuckoo

Jacobin Cuckoo

Great Spotted Cuckoo

Diderick Cuckoo

Klaas's Cuckoo
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Burchell's Coucal

Black Cuckoo

Barn Owl

African Grass Owl

Marsh Owl

Spotted Eagle-owl

European Nightjar

Alpine Swift

Common Swift

African Black Swift

Little Swift

Horus Swift

White-rumped Swift

Red-faced Mousebird

Speckled Mousebird

White-backed Mousebird

Giant Kingfisher

Pied Kingfisher

Malachite Kingfisher

Brown-hooded Kingfisher

Woodland Kingfisher

European Bee-eater

Blue-cheeked Bee-eater

White-fronted Bee-eater

Lilac Breasted Roller

Eropean Roller

Green Wood-Hoopoe

Common Scimitarbill

African Hoopoe

Greater Honeyguide

Lesser Honeyguide

Brown-backed Honeyguide

Black-collared Barbet

Crested Barbet

Acacia Pied Barbet

Red-throated Wryneck

Cardinal Woodpecker

Golden-tailed Woodpecker

Bennett's Woodpecker

Eastern Clapper Lark

Sabota Lark

Rufous-naped Lark

Red-capped Lark

Pink-billed Lark

Chestnut-backed Sparrowlark
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Grey-backed Sparrowlark

Spike-heeled Lark

Red-breasted Swallow

Caly-feathered Finch

South African CIiff Swallow

Greater Striped Swallow

Barn Swallow

White-throated Swallow

Pearl-breasted Swallow

House Martin

Banded Martin

Sand Martin

Brown-throated Martin

Rock Martin

Fork-tailed Drongo

Eurasian Golden Oriole

Black-headed Oriole

Pied Crow

Cape Crow

Ashy Tit

African Red-eyed Bulbul

Karoo Thrush

Groundscraper Trhush

Familiar Chat

Mountain Wheatear

Capped Wheatear

African Stonechat

Anteating Chat

Mocking Cliff-Chat

Cape Robin Chat

Willow Warbler

Garden Warbler

Yellow-bellied Eremomela

Little Rush Warbler

Lesser Swamp Warbler

African Reed Warbler

Marsh Warbler

Great Reed Warbler

Sedge Warbler

Cape Grassbird

Fairy Flycatcher

Chestnut-vented Tit-babbler

Long-billed Crombec

Zitting Cisticola

Desert Cisticola
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Cloud Cisticola

Neddicky

Levailnt's Cisticola

Black-chested Prinia

Spotted Flycatcher

Fiscal Flycatcher

African Paradise Flycatcher

Cape White-eye

Orange River White-eye

Chinspot Batis

Cape Wagtail

African Pied Wagtail

Yellow Wagtail

Long-billed Pipit

African Pipit

Plain-backed Pipit

Buffy Pipit

Cape Longclaw

Red-backed Shrike

Lesser Grey Shrike

Common Fiscal

Brown-crowned Tchagra

Bokmakierie

Brubru

Black-backed Puffback

Cape Glossy Starling

Violet-backed Starling

Red-winged Starling

Wattled Starling

Pied Starling

Malachite Sunbird

White-bellied Sunbird

Dusky Sunbird

Marico Sunbird

House Sparrow

Cape Sparrow

Southern Grey-headed Sparrow

White-browed Sparrow Weaver

Southern Masked Weaver

Cape Weaver

Red-billed Quelea

Southern Red Bishop

Yellow-crowned Bishop

Long-tailed Widowbird

Red-collared Widowbird
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White-winged Widowbird

Yellow Bishop

Pint-tailed Whydah

Shaft-tailed Whydah

Long-tailed Pradise Whydah

Village Inigobird

Red-billed Firefinch

Violet-eared Waxbill

Black-faced Waxbill

Common Waxbill

Blue Waxbill

Bronze Manikin

Red-headed Finch

Green-winged Pytilia

African Quail-Finch

Orange-breasted Waxbill

Yellow Canary

Yellow-fronted Canary

Black-throated Canary

Cape Canary

Streaky-headed Seed-eater

Cinamon-breastede Bunting

Golden-breasted Bunting

Lark-like Bunting

Cape Bunting
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APPENDIX B

Vredefort Dome Conservacy: Strategic

Development And Management Plan

Vredefort Dome: Proposed World Heritage Site

Vredefort Dome Information And Documentation Bavaria
The Potential Effect of Prospecting or Mining on the
Vredefort Dome World Heritage Site

World Heritage Convention Act

IUCN Evaluation of Nominations of Natural and Mixed
Properties to the World Heritage List

Proposed Dome Nature Park

Draft Proposal 1: Vredefort Dome World Heritage Site
Convention Concerning The Protection Of The World Cultural
And Natural Heritage: Seventeenth session, Paris
Convention Concerning The Protection Of The World Cultural
And Natural Heritage: Twenty-Ninth Session, Durban
Convention Concerning The Protection Of The World Cultural
And Natural Heritage Decisions: Twenty-Ninth Session, Durban
Groundwater Potential Desk Study For The Proposed
Vredefort Dome World Heritage Site In The Free State
Vredefort Dome SEA: Maps

Vredefort Dome SEA: Services Report

Strategic Environmental Assessment For The Vredefort Dome
area, North West and Free State Provinces: Ecological
Component

Vredefort SEA: Geological Component

Baseline Study: Agricultural Potential Of The Vredefort

Dome World Heritage Site

Vredefort SEA DSOE Public Meeting 2 (PPT)

Sense Of Place (PPT)
Vredefort SEA Summary Of Issues (PPT)

Sense Of Place (Final Document)

Vredefort Dome SEA: Volume Three Appendices
Vredefort Dome SEA: State of the Environment

Matrix: Legal Responisbilities of Land Owners

n Morfologiese Analise Van Die VredefortKoepel

The Use Of Biological Indices To Assess The Quality Of

The Vaal River With Spesific Reference To The Vredefort Dome Area
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Anon
Anon

M.C. Brink, F.B. Waanders, A.A. Bisschoff
The Republic of South Africa

IUCN
T. Muller
C. Erasmus, E. Cronje

UNESCO
UNESCO
UNESCO

J.H.B. Kruidenier
F. Dabi
African EPA

EKOInfo CC
K. Descher

J.A. Gouws

African EPA

S. Ellis, P. Steyn, T. Jordaan,

J. Wessels, M. Dala, J. Voster, C. Weich
African EPA

S. Ellis, P. Steyn, T. Jordaan, J. Wessels,
M. Dala, J. Voster, C. Weich

African EPA

African EPA

African EPA

I.J. Van Der Walt
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Baboons Are At Risk

Vredefort-Koepel Dalk Binnekort Wérelderfenisgebied

UNEP-WCMC Protected Areas Programme- Vredefort Dome
Vredefort Dome-UNESCO World Heritage Centre

Vredefort Dome Conservancy: Accommodation

Vredefort Dome Conservancy: World Heritage Information

Vredefort Dome Conservancy: Responsibilities Of Property Ownership
Vredefort Dome Conservancy: Development Guidelines For

The Vredefort Dome Management Area

Vredefort Dome Conservancy: Tourist Attractions

Vredefort Dome Conservancy: Conference Facilities

Deep Impact: The Vredefort Dome

The Vredefort Dome: Earth's Largest And Oldest Meteor Impact Structure
Dome Bergland Conservancy: Implikasies van Wéreld Erfenis Status
Dome Bergland Conservancy: Prerequisite For Development
Vredefort Dome Conservancy: Situation Analysis Report

Dome Bergland Conservancy: Draft Report: LUMS Integrated
Seasonal Variation In Anural Diversity And Activity In The Vredefort
Dome Conservation Area

State Of The Environment Report 2002, North West Province

n Evaluering Van Die Grondgebruikspatroon In Die Vredefortkoepe

| Noord Van Die Vaalrivier

A Palaeoenvironmental Analysis Of The Turffontein Subgroup
(Witwatersrand Supergroup) Around The Vredefort Dome
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C. Thompson

M. Phillips

UNEP

UNESCO

JD Internet Consulting
JD Internet Consulting
JD Internet Consulting

Anon

JD Internet Consulting

JD Internet Consulting

M. Gaylard
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S. De La Harpe

Anon

W. Boonzaaier
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W. Conradie
The Republic of South Africa
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