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NUCLEAR 1
BOTANY AND DUNE ECOLOGY

EXECUTIVE SUMMARY

Eskom intends applying for approval to erect a nuclear power station on each of three sites:
Duynefontein, on the Cape West Coast, Bantamsklip on the western Agulhas Plain east of
Pearly Beach, and Thyspunt, just west of Cape St. Francis in the Eastern Cape.

As a part of the Environmental Impact Assessment process, two of the specialist studies,
combined in this report, were botany and dune ecology.

This study had the following key aims for each site:

* Analysis of representative soil samples;

* Mapping and description of dominant plant communities;

» Development and analysis of comprehensive plant species lists;

» Develop rarity and sensitivity indices and their implications;

» For each site, assess the impacts of a proposed nuclear power station, internal
powerlines, heavy voltage yards and access roads;

» Develop mitigatory measures for potential impacts;

» Develop approaches which would minimise impacts; and

 Make proposals whereby Eskom could be part of wider conservation initiatives,
including management of land for conservation, at each site.

1. Alternative sites

1.1 Duynefontein

1.1.1 Attributes

Two vegetation types (Cape Flats Dune Strandveld and Cape Flats Sand Fynbos) are found
on the site, both of which are Endangered. Eleven plant communities were identified, with
general correlation between soil characteristics and plant community, but with major
grouping into calcareous dunes and non-calcareous sand plain fynbos. Habitat rarity is
moderate for the EIA corridor. The dune and sand plain flora was shown to be distinctive of
the site, yet linked with the wider West Coast flora. Of the 380 species found on the site, 34
are rare. Species rarity is highest in the sand plain fynbos, as is localised endemism, but is
substantially lower on the transverse dunes and this is echoed in the low endemism there.
However, both habitat and species rarity rises appreciably when the sand plain fynbos
vegetation is crossed for the planned powerlines. Sensitivity is locally high due to the
presence of mobile and potentially mobile dune sand, with fire proneness being high in the
sand plain fynbos. Conversely, vegetation resilience is low. The transverse dune system at
Duynefontein is endemic, with this system type poorly represented on the Cape West Coast.

1.1.2 Impacts

Negative impacts revolve mainly around the construction of a nuclear facility on the site and
this could lead to the loss of habitat as well as much of a rare mobile transverse dune
system. Construction of powerlines over the transverse dunes and the sand plain fynbos
would also potentially cause local losses and fragmentation in habitat, and rare species.

Climate change is likely to lead to a rise in sea level of some 1.1 m by 2075, and this could
have major impacts on the primary and transverse dunes at the coast.
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Cumulative impacts would be caused by any activity fragmenting the natural systems,
compromising ecosystem functioning, as well as leading to the permanent loss of rare and
quality habitat. This applies in particular to the transverse dunes (NPS) and sand plain
fynbos (powerlines).

1.1.3 Mitigation

It is recommended to locate the power station to the east of the transverse dunes to avoid
this rare and endemic system. Realignment of the powerline route would also be required to
avoid or minimise the impact on the transverse dunes and the sand plain fynbos.

Inlet and outlet pipes should be buried in previously disturbed areas in the south (just north of
the present Koeberg Nuclear Power Station) and, where excavated, the surface should be
rehabilitated with indigenous species.

Spoil should be dumped in areas which have been disturbed in the past, if disposal on land is
required. Such areas should be rehabilitated with indigenous species once the spoil is
distributed elsewhere.

Search and rescue operations should relocate any rare and/or useful plants to areas which
will enjoy long-term protection. All disturbed areas should be rehabilitated with indigenous
plants. The current EMP needs to be updated to include new areas and new objectives such
as these, and should also include a monitoring programme that would measure the
success or otherwise of rehabilitation.

1.2 Bantamsklip
1.2.1 Attributes

Nine vegetation types were found on the site. Together with their conservation status, these
are: Agulhas Limestone Fynbos (Least Threatened), Agulhas Sand Fynbos (Vulnerable),
Cape Lowland Freshwater Wetlands (V), Cape Seashore Vegetation (LT), Elim Ferricrete
Fynbos (Endangered), Overberg Dune Strandveld (LT), Overberg Sandstone Fynbos (LT),
Southern Coastal Forest (LT) and Western Coastal Shale Band Vegetation (LT). Within
these, 16 plant communities were identified, and included terrestrial (dryland) as well as
wetland and riverine habitats. Soil patterns closely parallel differences in plant communities,
and there is a clear separation between calcareous and non-calcareous habitats. An
extremely high proportion of 50 Red Data out of a total of 463 plant species was found, and
this echoes the high localised endemism for the site. There is a clear separation of local
floras within the site, and this is driven by the calcareous or non-calcareous nature of the
substrate, and whether communities are pioneering or climax. A key factor is the moisture
regime of the soil, with riverine and wetland habitats separating from the other flora. Most of
this rarity is found to the north of the R43, except for the areas of coastal limestone, and to a
certain extent the coastal sands. Habitat rarity is also greater north than south of the R43,
again with the exception in the areas of coastal limestone. High sensitivity in terms of
erosion potential occurs on mobile and semi mobile dune systems at the coast, as well as
the sandy plain and the river and wetlands. Fire is also a key factor, with high proneness
related to the presence of fynbos over most of the site. Correspondingly, low resilience of
the area is governed very closely by the presence of inland and coastal limestones, river and
wetland systems and the transverse dunes. The dune systems at Bantamsklip are well-
represented elsewhere along this coastline and are thus neither rare nor endemic.
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1.2.2 Impacts

Negative impacts are mainly focused around the construction of a nuclear facility, particularly
if the coastal limestones were to be developed and the primary dunes impacted. A key
positive impact would be the creation of a nature reserve for the non-developed portion of the
site, thus improving the conservation status of certain of the vegetation types on the Agulhas
coastal plain.

Cumulative impacts would be caused by any activity fragmenting the natural systems,
compromising ecosystem functioning, as well as leading to the permanent loss of rare and
quality habitat. This would apply in particular to the coastal limestones.

1.2.3 Mitigation

Key mitigation should be repositioning of the footprint to avoid any areas of coastal
limestone, although due to high maintenance requirements of being located within a mobile
transverse dune, it is recommended that this system be avoided.

Inlet and outlet pipes should be buried and, where excavated, the surface should be
rehabilitated with indigenous species.

Spoil should be dumped on areas which have been disturbed in the past, should it be
necessary to dispose of spoil on land. Such areas should be rehabilitated with indigenous
species once the spoil is distributed elsewhere.

Search and rescue operations should relocate any rare and/or useful plants to areas which
will enjoy long-term protection. All disturbed areas should be rehabilitated with indigenous
plants. An EMP, which will be required for the proposed conservation area, needs to be
developed to manage these areas.

1.3  Thyspunt
1.3.1 Attributes

Five major vegetation types occur on the site (conservation status in brackets): Algoa Dune
Strandveld (Least Threatened), Southern Cape Dune Fynbos (LT), Tsitsikamma Sandstone
Fynbos (Vulnerable), Cape Seashore Vegetation (LT) and Cape Lowland Freshwater
Wetlands (V). This translates into nine major plant communities with six wetland types and a
river system. Three hundred and eighty three plant species have been recorded from the
site, with a very low rare species count (14 or 3.7%), compared with other coastal areas
which typically exhibit rare species counts of more than 5% (pers. obs.). Analysis of on site
floras shows a clear distinction between calcareous and non-calcareous habitats, and with
total soil carbon playing a key role as one moves inland from the coast, through primary
dunes, stable dunes and forest. Species rarity is generally low, with the exception of one or
two habitats. Likewise, habitat rarity is fairly low except for the transverse dunes, coastal
limestones and wetlands. Endemism is also low, with only one local endemic found there.
Sensitivity is greatest on both mobile and stable dunes, with most of the site showing high
tolerance to droughting. All fynbos communities would show high proneness to burning.
Habitat resilience would be lowest for the mobile dunes, coastal limestones and wetlands.
The headland bypass dune system at Thyspunt is endemic to the area and the biggest on
the South African coastline.
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1.3.2 Impacts

Negative impacts at the proposed EIA corridor for the nuclear facility would be chiefly on the
mobile dunes. However, impacts on the wetlands on the coast, as well as the Langefontein
wetland, would be of the greatest concern. Crossing of the transverse dunes by powerlines
would also be a potential, although low , impact. The two proposed access roads, from the
east and west, would potentially impact both the transverse dunes and associated inland
wetlands. The Western Access Road in particular could lead to the compromising of
dune function and even loss of localised wetland ha bitat. The HV Yard is likely to be
located in degraded sandstone fynbos and should cause minimal impact. A key positive
impact would be the creation of a nature reserve for the site, in particular if a conservation
area could be formed to protect the Oyster Bay-Cape St. Francis headland bypass dune.
Eskom should be a key player in this process and would need to liaise with adjacent
landowners. This system is presently protected only in part and is being impacted by
residential development along its length.

Although long-term impacts from the proposed inlet and outlet pipes are likely to be minimal
as they would be buried, these should be constructed in such a way as to minimise impacts
on the coastal habitats and species.

Cumulative impacts would be caused by any activity fragmenting the natural systems,
compromising ecosystem functioning, as well as leading to the permanent loss of rare and
quality habitat. A key concern is the permanent fragmentation, loss of quality habitat and
reduction in ecosystem functioning of the transverse dunes, as well as the coastal wetlands .

1.3.3 Mitigation

Key mitigation should be in positioning the NPS footprint so as to cause the least impact on
the identified rare and sensitive systems, notably the coastal wetlands and the Langefontein
wetland. A route for powerlines across the transverse dunes is supported, provided that
mitigation is sound and that service access to the pylons is kept to a minimum. The
Eastern Access Road should be aligned to cause a minimum of impact on the dunes and
wetlands. The Western Access Road is problematic as it would cross the western end of the
northern transverse dunes as well as several associated wetlands; mitigation would require
keeping to the existing dirt track as closely as possible, and avoidance of mobile dunes and
wetlands. A road across the northern transverse dunes, linking the NPS and HV Yard is not
supported as very little mitigation can contain the resultant impacts on this endemic system.
The HV Yard should cause minimum impact as long as it is constructed on severely
degraded sandstone fynbos.

Inlet and outlet pipes should be buried and, where excavated, the surface must be
rehabilitated with indigenous species.

Spoil should be dumped on areas which have been dis  turbed in the past, should it be
necessary to dispose of spoil on land. Such areas should be rehabilitated with
indigenous species once the spoil is distributed el sewhere.

Search and rescue operations should relocate any rare and/or useful plants to areas which
will enjoy long-term protection. All disturbed areas should be rehabilitated with indigenous
plants. These mitigation measures should be incorporated into an EMP for the site.

2. General mitigation measures

Where loss of habitat is unavoidable, search and rescue operations should remove suitable
plant material for translocation into safe areas. In addition, appropriate species should be
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grown in an on site nursery. This would be closely linked with a rehabilitation programme to
address areas previously degraded or disturbed during the construction process. Key
elements of the rehabilitation plan must include removal and stockpiling of topsoil, selection
of appropriate species, a two year growth period prior to planting, production of mulch from
locally removed invasive acacias and ongoing maintenance of planted areas.

A crucial mitigation is for the setting of an ecologically defendable coastal setback line and
coastal corridor of minimum 200 m width for Bantamsklip and Thyspunt. Due to the
presence of a sensitive and endemic dune system, this distance will increase to nearly 2 km
inland for Duynefontein.

Development footprints should be adjusted so that natural habitat is avoided or habitat loss is
minimised. Where possible, habitats should not be fragmented as this leads to reduced
viability, mainly due to decrease in size, and where shape becomes linear as opposed to
round. Where fragmented, habitat connectivity should also be maintained, and this can be
accomplished for example through astute rehabilitation.

3. Recommended monitoring and evaluation programme

3.1 Rehabilitation and monitoring

A comprehensive rehabilitation and monitoring programme should be drawn up for each site.
Such a programme would foster the development of a nursery at each site, and should focus
on the propagation of locally occurring indigenous species. All plants suitable for growing on,
as well as highly threatened species, should be included. A key part of the rehabilitation
programme is the removal of invasive alien acacias. These can be used for producing
mulch. Success or otherwise of plantings needs to be evaluated on a three monthly basis
and dead plants replaced where appropriate.

Species should be grown on at least two years prior to any construction commencing.
3.2 Coastal corridor and setback line

A coastal corridor of minimum 200 m width to protect the sensitive coastal dunes, limestones
and wetlands should be formulated and maintained for each site. Sensitive dunes, notably
the primary dunes and unvegetated and partially vegetated transverse dunes should be
buffered by 100 m so that these systems are permitted to function in as normal a way as
possible. A buffer should also be determined for the Langefontein wetland.

3.3 Conservation areas

With the exception of Duynefontein, where there is an existing nature reserve, each site
should be declared a nature reserve in perpetuity with the aim of conserving all habitats and
species on that particular site. Inthe event of decommissioning, Eskom should maintain the
area as a reserve or, failing which, the land should be handed over to a responsible
conservation body. In the case of Duynefontein, resourcing should continue to be provided
for the Koeberg Nature Reserve, and every effort should be made to extend the conservation
area to the north, in partnership with Groot Springfontein Farm. For Thyspunt, Eskom should
enter into a partnership with adjacent landowners within a view to protecting the headland
bypass dune system between Oyster Bay and Cape St. Francis.

Each site should have a conservation manager who would manage that site and be
responsible for drawing up a management plan.

4. Conclusions
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4.1 Duynefontein

Location of the planned facility in the sensitive and mobile transverse dunes is not supported
unless the footprint is moved to inland of this endemic system. Crossing of the rare and
sensitive sand plain fynbos is also a concern and this should be avoided by realigning the
powerline routes or crossing this habitat with longer spans.

4.2  Bantamsklip

It is assumed that no development will take place north of the R43. The present location of
the NPS site may impact on rare and sensitive coastal limestone fynbos and also would likely
affect the functioning of the primary dunes at the coast, the transverse dune to the west, and
even the small transverse system to the east. Given their common occurrence along this
coastline, loss of transverse dunes is not viewed as a key issue, but development in these
mobile systems would have major implications for maintenance of built structures.

The main mitigation measure is therefore for the NPS footprint to be located to the north and
east of the present site, and preferably to be located totally in the less rare and sensitive
coastal sand fynbos habitat. Loss of habitat would be offset through creation of a
conservation area in the remainder of the site.

Given the northern part of the site’s high rarity, endemicity and sensitivity, powerline
routes should not cross the area, and should rather be routed along the R43, an  d over
adjacent less rare and disturbed land.

4.3  Thyspunt

Location of a nuclear facility on the coast would lead to loss of habitat, for which there is no
mitigation, other than indirectly through providing an offset elsewhere on the site or in
another area.

Complicating the siting of the facility is the presence of sensitive, and extremely rare and
endemic wetlands both at the coast and inland at Langefontein. These wetlands should be
in no way compromised by the planned development, either in the construction or operational
phases. Loss of habitat would be offset through creation of a conservation area in the
remainder of the site.

Alignments of powerline and access road routes would also need to be fine-tuned so as to
avoid sensitive and rare habitats. The Eastern Access Road in particular must show
sensitive alignment given the importance and endemicity of the longitudinal wetlands
draining towards Cape St. Francis, whilst the western alignment poses problems for the
maintenance of the western extremity of the northern transverse dune system, as well as
impacts on mobile parabolic dunes. Astute mitigation is required for the Western Access
Road to avoid mobile dunes and wetlands. The northern access road is viewed as too
difficult to mitigate and should not be constructed.

The location of the HV Yard in degraded sandstone fynbos is considered acceptable,
providing the footprint is realigned to occupy previously farmed land. The crossing of the
mobile and semi-mobile transverse dunes by the powe rline will need careful
consideration, with sound mitigation. In tandem wi th this is a service track linking the
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NPS with the HV Yard; this route should be treated  with great circumspect and service
access minimised.

5. Impacts that cannot be mitigated

For Duynefontein, construction in an endemic transverse dune system should be excluded
as a possibility for a NPS if the footprint is not moved to the east of this system.

For Bantamsklip , provided that there is an amendment to the location and design of the
footprint to avoid the sensitive coastal systems, a NPS could be constructed.

If compromising the functioning of the wetlands at Thyspunt cannot be avoided, then this is
regarded as a fatal flaw, especially as these systems are endemic to this coast, and the
Langefontein wetland is a “one-of-a-kind” system. The location of the Western Access Road
will require strong mitigation due to the presence of mobile dunes and possible
wetlands.

In summary

All sites have potential for development provided stringent mitigation at Duynefontein and
Thyspunt - as detailed in the report and summarised above - is applied. However, without
such mitigation, none of the sites is deemed suitable for construction of a nuclear power
station.
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amsl
CFDS
DEA

DLS

E or EN
EMP
HVY
HWM
LT
MDS
MEC

NT
NBSAP
NSBA
NPS
RD
SANBI
SPF
STEP
TD

V orVu

Aeolianite

Calcareous

Calcrete

Colluvial

Cosmopolitan

Ferricrete

Flora

Graminoid

I&AP

Nuclear 1 EIA and EMP

ABBREVIATIONS

above mean sea level

Cape Flats Dune Strandveld

Department of Environmental Affairs (previously the Department of

Environmental Affairs and Tourism

Die Dam Land System

Endangered (of vegetation type or plant species rarity)

Environmental Management plan/Programme

Heavy Voltage Yard

high water mark

Least Threatened (of vegetation type rarity)

multi-dimensional non-parametric scaling (analysis)

Member of the Executive Council (Minister in the Provincial
Government)

Near Threatened (of plant species rarity)

National Biodiversity Strategy Action Plan

National Spatial Biodiversity Atlas

Nuclear Power Station

Red Data (plant species)

South African National Biodiversity Institute

Sand Plain Fynbos

Subtropical Thicket Ecosystem Planning Project

Transverse dune

Vulnerable (of vegetation type or [plant species rarity)

GLOSSARY

Dune rock or rock formed from dune sand, often calcareous
Containing calcium (e.g. of rock or sand)

A hardened deposit of calcium carbonate, often formed as a
layer at the soil surface, following upward capillary movement

of water and dissolved calcium carbonate through the soil

Transported by gravity, often referring to soil as it slips down a
steep slope

Occurring throughout the world

A hardened deposit of iron oxide, often cemented with sand;
often formed as a layer at the soil surface, following upward
capillary movement of water and dissolved iron oxide through
the soil

Assemblage of plant species in a particular area
Grass-like, including the grasses (Poaceae), reeds
(Restionaceae), rushes (Juncaceae) and sedges
(Cyperaceae)

Interested and affected party (referring to the public
participation process
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MDS

Red Data list *

SANBI

Scree

Silcrete

Species rarity — unweighted

Species rarity — weighted

Non-metric multidimensional scaling: a measure of the
relationship of the Euclidean distance between items, and the
location of each item in low-dimensional space, usually as a
scatterplot

List of rare species released by SANBI, and with the
following rankings: Critically Endangered -  a species is
Critically Endangered when the best available evidence
indicates that it meets any of the criteria for Ciritically
Endangered, and it is therefore considered to be facing an
extremely high risk of extinction in the wild; Endangered -
a species is Endangered when the best available evidence
indicates that it meets any of the criteria for Endangered,
and it is therefore considered to be facing a very high risk of
extinction in the wild; Vulnerable - a species is Vulnerable
when the best available evidence indicates that it meets any
of the criteria Vulnerable, and it is therefore considered to be
facing a high risk of extinction in the wild; Near Threatened —
a species is Near Threatened when it has been evaluated
against the criteria but does not qualify for Ciritically
Endangered, Endangered or Vulnerable now, but is close to
qualifying for or is likely to qualify for a threatened category in
the near future; Rare — species Taxa with limited distribution
ranges within South Africa and/or known from very few
subpopulations, but that are not threatened are included on
the national list as species of conservation concern. In this
report these species have been given the same status as
NT; Least Concern — a species taxon is of Least Concern
when it has been evaluated against the criteria and does not
qualify for Critically Endangered, Endangered, Vulnerable or
Near Threatened. Widespread and abundant taxa are
included in this category. See also Appendix 1.

South African National Biodiversity Institute

Colluvial a ccumulation of broken rock fragments, often
boulders, which collect along and usually at the base of the
slope. Also termed talus.

A hardened deposit of silica formed as a layer in the soil, often
at the soil surface, following upward capillary movement of
water and dissolved silica through the soll

Number of Red Data species (according to SANBI list)
expressed as a percentage of the total number of species in
an area, e.g. plant community. As per methodology in
Section 3.5

Red Data species weighted on a sliding scale, with
increase in weighting from 1 (Near Threatened (NT)) to 5
(Critically Endangered (CR)). See Section 3.5

! Go to link IUCN Red List Categories and Criteria: Version 3.1 - redlist en cov for more information
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Vegetation Presence and abundance of plant species in a particular area
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1 INTRODUCTION

1.1 Background

1.1.1 Description of Proposed Project

This report describes and analyses the flora, vegetation, and coastal dunes of three
sites along the Western, Southern and Eastern Cape coasts for a Conventional
Nuclear Power Station proposed by Eskom. The sites, recommended for further
investigation after a scoping process started in 2007, were:

a Duynefontein (Western Cape, located adjacent to the existing Koeberg Power
Station, Cape Town).

a Bantamsklip (Western Cape, located 10 km south-east of Pearly Beach).

a Thyspunt (Eastern Cape, located west of Port Elizabeth near Cape St.
Francis).

Two additional sites, excluded after the scoping process, were Brazil (Northern Cape,
located in Kleinsee/Port Nolloth area) and Schulpfontein (Northern Cape, located in
Hondeklipbaai/Kleinsee area), and are not considered in this study.

The size of each proposed site is about 2500 — 3000 hectares, with the footprint of
the nuclear power station (Nuclear and Conventional Island of an EPR) expected to
be approximately 200 to 280 hectares.

1.2 Terms of Reference

1.2.1 Flora & vegetation

Assess botany and general ecology of sites, including contextual analysis; provide a
distinctiveness and rarity index

a Project inception
Specialist briefing and site visits (undertaken in March 2007).
b Methods & analysis
(i) General
Provide a general description of each site using GIS desktop information and
mapping. Where possible, assess the coastline for approximately 100 km using
existing data from pre-selected sites, to provide context and distinctiveness/ rarity

index for each individual site.

(i) Soils
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Sample soils at representative localities within each site. Analyse for major soil
chemistry and other parameters.

(i)  Vegetation: mapping
Map major plant communities on the detailed aerial photographs provided.
(iv) Vegetation: plots

Place duplicate plots within climax (mature) representative plant communities at
each site. Input plot data into Coastec’s SaSFlora database. Analyse data to
illustrate vegetation uniqueness or otherwise of site and, where possible, sub-
regional relationships.

(v) Flora

Sample plant species from approximately 1 ha homogenous habitats in each
community, and, where possible, obtain like pre-existing data from
representative sites along approximately 100 km of coastline. Where possible,
identify plant specimens in the field, otherwise process specimens and submit
for identification to Kirstenbosch and various taxonomic specialists. Input all
flora data into the SaSFlora database. Analyse data to illustrate floral
unigueness, and site and sub-regional relationships.

(vi) Site rarity

Assess the rarity of each site using vegetation type, habitat, and plant species.
Develop a model which rates these criteria to provide an overall rarity rating for
each plant community within each site.

(vii) Site sensitivity

Rate the sensitivity of each plant community through ascertaining its
susceptibility to erosion, fire, and drought, as well as its resilience. Develop a
model which provides an overall sensitivity rating for each community.

¢ Product

Provide an analysis of site botany, indicating context for each site and degree of rarity
and sensitivity. From this develop a conservation importance ranking and ecological
implications for siting of the Nuclear Power Station. Based on the results of the study,
undertake an Impact Assessment of each site.

1.2.2 Dune & coastal systems

Assess the dune and coastal systems for all sites, including contextual analysis and
provide an indication of dune system distinctiveness and rarity index for each site.
Note that this method aims to assess the ecological aspects of the coastal dunes
present, and complements the methodology of that undertaken by the geomorphology
specialist.
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a Methods and analysis
()  Mapping of dune systems and types
Map dunes using ArcMap, and classify into dune systems and dune types.
(i)  Site distinctiveness

Determine site distinctiveness/rarity on the basis of the proportion of each site’s
dune systems and types present, relative to the coastline being assessed.

b Product
Map dune systems and dune types along respective coastlines, including site
distinctiveness and rarity. From this develop a conservation importance ranking and
ecological implications for siting of the Nuclear Power Station. Based on the results
of the study undertake an Impact Assessment of each site.

1.2.3 Impact assessment methodology

The objective of the assessment of impacts is to identify and evaluate all the
significant impacts that might arise as a result of the nuclear power station, according
to an objective set of criteria. In the Impact Assessment Phase, additional impacts
were identified through the various specialist studies and through ongoing I&AP
consultation.

Impacts of the preferred alternatives have been assessed following an integration
workshop with the specialists, as well as through public comment. It is important to
note that the impacts of the preferred alternatives have been assessed within
this specialist report.

a Nature

This is an evaluation of the type of effect the construction, operation and
management of the proposed NPS development would have on the affected
environment. Will the impact change in the environment be positive, negative or
neutral? This description should include what would be affected and the manner in
which the effect would transpire.

b Extent or scale

This refers to the spatial scale at which the impact will occur. Extent of the impact is
described as: low (site specific — affecting only the footprint of the development),
medium (limited to the site and its immediate surroundings and closest towns) and
high (regional and national).

¢ Duration

The lifespan of the impact is indicated as low (short-tern — 0-3 years), typically
impacts that are quickly reversible within the construction phase of the project),
medium-term (4-8 years) and high (long-term, 9 years or more and continuing for the

operational lifespan of the power station).
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d Intensity or severity

This is a relative evaluation within the context of all the activities and the other
impacts within the framework of the project. Would the activity destroy the impacted
environment, alter its functioning, or render it slightly altered? The specialist study
must attempt to quantify the magnitude of the impacts and outline the rationale used.

e Impacton irreplaceable resources

This refers to the potential for an environmental resource to be replaced, should it be
impacted. A resource could possibly be replaced by natural processes (e.g. by
natural colonisation from surrounding areas), through artificial means (e.g. by
reseeding disturbed areas or replanting rescued species) or by providing a substitute
resource, in certain cases. In natural systems, providing substitute resources is
usually not possible. But in social systems substitutes are often possible (e.g. by
constructing new social facilities for those that are lost). Should it not be possible to
replace a resource, the resource is essentially irreplaceable e.g. Red Data species
that are restricted to a particular site or habitat of very limited extent.

f Consequence

The consequence of the potential impacts is a summation of the above criteria,
namely the extent, duration, intensity and impact on irreplaceable resources.

g Probability of occurrence

The probability of the impact actually occurring is based on the professional
experience of the specialist with environments of a similar nature to the site and/or
with similar projects. Probability is described as low (improbable), medium (distinct
possibility), and high (most likely). Probability is defined as the probability of the
impact occurring, not as the probability of the activities that may result in the impact.
The fact that an activity will occur does not necessarily imply that an impact will occur.

h Significance

Impact significance is defined to be a combination of the consequence (as
described above) and probability of the impact occu rring. The relationship
between consequence and probability emphasises that the risk (or impact
significance) must be evaluated in terms of the seriousness (consequence) of the
impact, weighted by the probability of the impact actually occurring. If the
consequence and probability of an impact is high, then the impact will have a high
significance. The significance defines the level to which the impact will influence the
proposed development and/or environment. It determines whether mitigation
measures need to be identified and implemented and whether the impact is important
for decision-making.

i Degree of confidence in predictions

Indicate the degree of confidence (low, medium or high) there is in the predictions
made for each impact, based on the available information and level of knowledge and
expertise.

j  Mitigation measures
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1.3

Nuclear 1 EIA and EMP

Mitigation measures are designed to reduce the consequence or probability of an
impact, or to reduce both consequence and probability. The significance of impacts
has been assessed both with mitigation and without mitigation.

Legal requirements

List the relevant South African legislation and permit requirements pertaining to the
development proposals. Provide reference to the procedures required to obtain
permits and describe whether the development proposals have the potential to trigger
applicable licensing or permit requirements.

Cumulative impacts

These are the incremental impacts of the activity and other past, present and future
activities on a common resource.

Assumptions and limitations

Owing to budgetary constraints, the detail of the botanical and dune ecological work
at the three sites is naturally limited. The size and complexity of each site would
necessitate studies of weeks or even months to ascertain the true nature of the
systems and habitats present. Nevertheless, the detail contained in this report is
considered sufficient to make confident recommendations for the location of the
proposed infrastructure. However, once a site has been prioritised for development,
detailed ecological studies would need to be undertaken to fine-tune location of these
facilities.

1-5
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2 BACKGROUND

2.1  The nuclear facility

Eskom proposes constructing a Nuclear Power Station (NPS), with a power
generation capacity of up to 4000 MW, at each of three locations, two along the
Western Cape coast and one on the Eastern Cape coast. Each NPS is likely to
require some 200 to 280 ha for the Nuclear and Conventional Islands of an EPR.

Potential impacts of a NPS on the botany and dune ecology are likely to include the
following (amended after responses from the initial scoping process):

. Physical footprint of structure;

. Access road alternatives;

. Powerline servitudes and pylons, between NPS and HV yard, but not further;
and

. Spoil sites.

The impact of the above to be investigated vis-a-vis their role in affecting:

. The disturbance of species, habitats and ecosystem functioning through
activities associated with construction; and

. The disturbance of species, habitats and ecosystem functioning through
activities associated with the operational phase of the NPS.

2.2  Legislative Framework

Biodiversity in general, and vegetation/plant life in particular, should form one of the
focal points of an EIA where one or more of the following aspects are relevant
(adapted from Brownlie, 2005):

1) The presence of important biodiversity pattern, such as Critical Biodiversity
Areas, protected/threatened ecosystems, protected/threatened species, and/or
where there are high levels of endemism.

2) Important ecological processes or process areas , such as Ecological Support
Areas, regional or local ecological corridors, important habitat for threatened,
protected or commercially valuable species, highly dynamic or unstable systems,
or the need to maintain key processes which ‘drive’ ecosystems (e.qg. fire, coastal
sediment movement, etc.).
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3) Important ecosystem goods or services in the area  , which support lives or
livelihoods, such as reserves of harvestable goods, wetlands, estuaries or reefs
which regulate water supply and coastal protection, natural or living landscapes
or species having heritage or other cultural value, and unique opportunities
offered by biodiversity to enhance development (e.g. ecotourism).

4) Potential of the proposed activity , because of its nature, to pose a significant
threat either directly or indirectly to biodiversity. Where pollution is an issue, a
biodiversity specialist is invariably needed to address effects on valued receiving
ecosystems and species.

5) Potential of a component of biodiversity or receivi ng ecosystems to pose a
threat to the proposed activity (e.g. disease vectors, flooding, waterlogging, sea
level rise, sand movement, etc.).

With regard to the legal framework within which a botanical study takes place, the
following ‘bigger picture’ aspects are important:

1. South Africa has ratified a number of international conventions, namely the
Convention on Biological Diversity, the Ramsar Convention (on wetlands of
international importance especially as waterfowl habitat), The Bonn Convention
(on conservation of migratory species of wild animals) and the World Heritage
Convention.

South Africa thus has an obligation to protect species and ecosystems that
warrant national or local protection, including: ecosystems that are threatened,
important for maintaining key ecological or evolutionary processes and/or
functions, ecosystems that contain rich biodiversity or large numbers of
threatened or endemic species, with social, economic, cultural or scientific value;
species and communities of species that are threatened, related to domesticated
or cultivated species, and/or have medicinal, agricultural or other economic,
social, cultural or scientific significance; genotypes with social, scientific or
economic significance. In addition, it must use indigenous biological resources
sustainably; and share the benefits of biodiversity equitably.

2. South Africa has a number of legal tools at national level aimed at conserving
biodiversity and natural systems. In addition, biodiversity plans have been
developed at national, provincial and local levels to prioritize conservation efforts.
The laws and policies are summarised in Table 2.2.1 below.

3. South Africa has a number of formally protected areas (such as National Parks
and Provincial Nature Reserves), as well as World Heritage Sites and the United
Nations Educational, Scientific and Cultural Organisation (UNESCO) Biosphere
Reserves that reflect priority areas for biodiversity conservation. The Namaqua
National Park just east of Schulpfontein, and the Kogelberg Nature Reserve are
good examples.
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Table 2.2.1: Laws and plans relating to the natural  environment

Constitution of the
Republic of South
Africa (Act 108,
1996), article 24

(b) - (¢)

“everyone has a right to have the environment protected, for the benefit
of present and future generations, through the reasonable legislative and
other measures that prevent pollution and ecological degradation,
promote conservation, and secure ecologically sustainable? development
and use of natural resources while promoting justifiable economic and
social development.

Any NPS must ensure that the above is upheld, for e xample in
creating a multiple-use conservation facility along the lines of the
Koeberg Private Nature Reserve.

National
Environmental
Management Act,
1998 (NEMA) (Act
No. 107 of 1998)

The National Environmental Management Act, 1998 (Act No. 107 of
1998) states in s2(4)(k) that the environment is held in public trust for the
people, the beneficial use of resources must serve the public interest and
the environment must be protected as the people’s common heritage.

Section 2(4)(a) specifies that sustainable development requires the
consideration of all relevant factors including the following:

= that the disturbance of ecosystems and loss of biological diversity are
avoided, or, where they cannot be altogether avoided, are minimised
and remedied;

= that the development, use and exploitation of renewable resources
and the ecosystems of which they are part do not exceed the level
beyond which their integrity is jeopardised;

= that a risk-averse and cautious approach is applied, which takes into
account the limits of current knowledge about the consequences of
decisions and actions

= that negative impacts on the environment and on people’s
environmental rights be anticipated and prevented, and where they
cannot be altogether prevented, are minimised and remedied;

= that equitable access to environmental resources, benefits and
services be pursued to meet basic human needs and ensure well-
being. Special measures may be taken to ensure access by
categories of persons disadvantaged by unfair discrimination,

= that pollution and degradation of the natural environment be avoided,
or, where they cannot altogether be avoided, are minimised and
remedied,

= that landscapes and sites that constitute the nation’s cultural heritage
be avoided, or where they cannot be altogether avoided, are
minimised and remedied,

= that sensitive, vulnerable, highly dynamic or stressed ecosystems,
such as coastal shores, estuaries, wetlands and similar systems
require specific attention in management and planning procedures,
especially where they are subject to significant human resource

The term ‘sustainable’ in relation to biological resources is defined as ‘sustainable’ in relation to the use of a biological
resource, means the use of such resource ina way and at a rate that

a) would not lead to its long term decline
b) would not disrupt the ecological integrity of the ecosystem in which it occurs and
c) would ensure its continued use to meet the needs and aspirations of present and future generations of people
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usage and developmental pressure.

Section 28 imposes a ‘duty of care’ obligation for the environment on
every person with regard to taking reasonable measures to prevent
pollution or degradation of the environment or, where unavoidable, to
minimize and rectify such pollution or degradation.

These issues must be included and used as the bench  mark against

which the potential significance of impacts in the impact
assessment can be measured. In addition, to ensure that these
principles are met, appropriate conditions must be included in the

construction and operational environmental manageme nt plans.

National
Environmental
Management:
Biodiversity Act,
2004 (Act No. 10
of 2004)

The objectives of this Act are within the framework of the National
Environmental Management Act, include:

= The management and conservation of biological diversity within the
Republic of South Africa and the components of such biological
diversity

= The use of indigenous biological resources in a sustainable manner;
and

= The fair and equitable sharing among stakeholders of benefits arising
from bio prospecting involving indigenous biological resources; and

= Giving effect to ratified international agreements relating to
biodiversity which are binding on the Republic.

The Act, amongst others, provides the framework for biodiversity
management and planning. It provides (s52) for the listing of threatened
(critically endangered, endangered or vulnerable) and protected
ecosystems (of high conservation value or of high national or provincial
importance although not listed as threatened) and for activities or
processes within those ecosystems to be listed as ‘threatening
processes’, thus triggering the need to comply with the NEMA EIA
regulations. Promulgation of such lists is imminent®. The Act establishes
the South African National Biodiversity Institute (SANBI), with a range of
functions and powers (Chapter 2 Part 1). It also provides for the listing,
control and eradication of invasive species (currently the responsibility of
the Conservation of Agricultural Resources Act, 1983).

Land within any NPS site should be formally declare  d as a nature
reserve and managed accordingly.

% Until threatened ecosystems and habitats are listed, South Africa’s Red Data books and electric datasets of threatened
species, and the NBSA list different categories of threatened vegetation types and ecosystems (Critically Endangered,

Endangered, Vulnerable)

Nuclear 1 EIA and EMP

2-4

Specialist Study for Environmental Impact Report
Specialist Study: Botany and Dune Ecology Version 5.0 / February 2011




National
Environmental
Management:
Protected Areas
Act, 2003 (Act No.
57 of 2003)

The objectives of this Act within the framework of the National
Environmental Management Act, include the protection and
conservation of ecologically viable areas representative of South
Africa’s biological diversity and its natural landscapes and seascapes in
order to:

= Protect areas with significant natural features or biodiversity

= Protect areas in need of long-term protection for the provision of
environmental goods and services

= Provide for sustainable flow of natural products and services to
meet the needs of a local community; involvement of private
landowners.

The Act provides for the involvement of parties other than organs of
State in the declaration and management of protected areas.

Land within any NPS should be formally declared as
area in perpetuity, and managed accordingly.

a protected

National
Environmental
Management:
Integrated Coastal
Management Act,
2008 (Act No. 24
of 2008)

The Act's intention, through integrated coastal and estuarine
management, is to ensure that development and the use of natural
resources within the coastal zone is socialy and economically
justifiable and ecologically sustainable, amongst others, through
appropriate regulation, management, protection, conservation and
rehabilitation measures.

The Act focuses on regulating (by restricting or controlling) human
activities within, or that affect the ‘coastal zone’. The ‘coastal zone’ is
defined as the area comprising coastal public properly, the coastal
protection zone, coastal access land and coastal protected areas, the
seashore, coastal waters and the exclusive economic zone and
includes any aspect of the environment on, in, under and above such
area.

The coastal protection zone includes any land situated wholly or
partially within 1 km of the HWM which, when this Act came into force,
(i) was zoned for agricultural or undetermined use; or

(i) was not zoned and was not part of a lawfully established human
settlement, and any land within 100 m of the HWM.

This coastal protection zone, through regulation, management and/or
restrictions, aims (s17) to:

» protect its ecological integrity, natural character and socioeconomic/
aesthetic values;

» avoid increasing the severity or effect of natural hazards in this
zone;

e protect people, property and economic activities from dynamic
coastal processes (including sea level rise);

e maintain the natural functioning of the littoral active zone;

* maintain the productive capacity, and make land available to the
state or authorized persons for specified purposes.

The MEC must establish coastal set-back lines to prohibit or restrict the
building, erection, alteration or extension of structures sea-ward of
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these lines. The lines may be wholly or partially outside the coastal
zone.

The Act makes the preparation of a provincial and municipal coastal
management plans compulsory within a specified time period, and
prescribes its contents. It also provides for coastal planning schemes
to facilitate its objectives. The Act also regulates the discharge of
effluent into coastal waters as well as the incineration or dumping of
waste at sea.

Development in the coastal zone must take into account both the
impacts of the activity on the coastal environment (including cumulative
impacts), and the impacts of coastal environmental processes on that
activity. Any activity within the coastal protection zone should be
consistent with its purpose (s17).

receive the
a facility, must

For any NPS facility, the coastal zone, which will
greatest impact in constructing and operating such

be included as part of the conservation process for that particular
facility. Included should be a coastal corridor an d setback lines
for development and operation, ensuring that no imp act is
inconsistent with the purpose of a coastal protecti on zone IF land
lies within this zone.

Western Cape
Nature
Conservation
Laws Amendment
Act, 2000 (Act No.
3 of 2000)

This Act and associated Ordinances provide for measures to conserve
the province’s flora, fauna and protected areas, and deals with the
permitting processes to regulate harvest/offtake/ trade in protected or
endangered flora and wild animals, as well as to control noxious
aguatic growths.

Conservation of flora and vegetation should be unde rtaken within

the ambit of this Act.

Policies and Plans

National Spatial
Biodiversity
Assessment
(NSBA) 2004
(Driver et al. 2005)

The NSBA establishes status for terrestrial, inland water, estuarine and
marine ecosystems, protection levels and conservation priorities at a 1:
250000 scale nationally and suggested implementation options for
priority areas. It provides the national context for development of
biodiversity plans at the sub-national and local scale. For each
vegetation type a defensible target has been determined, based on
protecting 75% of species occurring in that vegetation type. Ecosystem
status is thus based on the percentage of the original area remaining
untransformed in relation to the biodiversity target, and a threshold for
ecosystem functioning. Conservation priority areas indicate where
there is a need for finer scale planning, expansion of the protected area
system and integration of biodiversity-compatible development and
resource management across the landscape and seascape, including
on private and communal land.
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These aspects should be taken into consideration wh en assessing
the rarity and protection status of individual vege tation types in
each alternative site.

National
Biodiversity
Strategy Action
Plan (NBSAP)
(DEAT 2005)

Five main strategic objectives have been identified, namely:

= Strategic Objective 1 : An enabling policy and legislative framework
integrates biodiversity management objectives into the economy.

= Strategic Objective 2 : Enhanced institutional effectiveness and
efficiency ensures good governance in the biodiversity sector.

= Strategic Objective 3 : Integrated terrestrial and aquatic
management across the country minimizes the impacts of
threatening processes on biodiversity, enhances ecosystem
services and improves social and economic security.

= Strategic Objective 4 : Human development and well-being is
enhanced through sustainable use of biological resources and
equitable sharing of the benefits.

= Strategic Objective 5 : A network of protected areas conserves a
representative sample of biodiversity and maintains key ecological
processes across the landscape and seascape.

Each NPS facility can potentially contribute to eac h of the above
objectives, in particular the last two.

National
Biodiversity
Framework
(DEAT, 2009)

The NBF provides a framework for conservation and development. It
aims to focus attention on the most urgent strategies and actions
required for biodiversity management, and assign roles and
responsibilities to key stakeholders (including the State). It provides a
five-year strategy, drawing out immediate priorities within each of the 5
Strategic Objectives of the NBSAP.

It is important to note that one of the priority areas in this NBF is
the development of a national policy on biodiversit y offsets. This
policy will in all probability require developers ( in this case
Eskom) to provide offsets to the national conservation est ate,
commensurate with the residual negative impacts on biodiversity
of development.

Draft National
Strategy for
Sustainable
Development
(DEAT 2006)

This Strategy stems from Section 24 (b) of the Constitution and
particular the phrase “secure ecologically sustainable development and
use of natural resources while promoting justifiable economic and
social development”.

Although still in development, the final product is set to be used by
government and stakeholders to enhance South Africa’'s long term
planning capacity. It would specifically influence national and provincial
development strategies, such as the National Spatial Development
Perspective, the Provincial Growth and Development Strategies and
other cross-sectoral development programmes. The draft National
Strategy notes that the nation’s biodiversity provides critical ecosystem
services on which socioeconomic systems depend. Our ecosystems
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are the basis of our society and our economy; they provide vital
services and are of great use and non-use value to society.

Conservation approaches at any NPS facility should take
cognisance of this policy statement and should stri ve to ensure
that such approaches include the sustainable use of natural

resources in NPS land, at the same time promoting |
development.

ocal justifiable

Towards a
Sustainable
Development
Implementation
Plan for the
Western Cape:
Concept Paper on
sustainable
development.
(DEA&DP 2005);
and the provincial
Sustainable
Development
Implementation
Plan (PSDIP) Final
Draft for public
comment
(DEA&DP 2006)

This concept paper and implementation plan provide for:

= aframework to assist in developing a common understanding of the
concept of “sustainable development” and enables decision makers
to assess the extent to which their proposed policies, strategies and
projects contribute to sustainability.

= The PSDIP recognises the inter-dependencies of economic growth,
social equity and ecosystem services, and the need to stay within
the ecological limits of the natural resource base.

= Four priority areas, including (Priority Area 3) promoting resource
efficiency and sustainability, and (Priority Area 4) — safeguarding
ecosystem services.

= Within Priority Area 4, priority actions include the development of a
biodiversity accounting system, implementing programmes that
promote biodiversity conservation, and expanding conservation
areas and networks of protected areas.

Any NPS within the Western Cape (i.e. Duynefontein and
Bantamsklip) needs to address the protection and su stainable use
of ecosystem services whilst contributing to the ex pansion of
conservation networks.
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Western Cape
Provincial Growth
and Development
Strategy Green
Paper
(Department of the
Premier 2007)

Economic growth is a prerequisite for boosting job creation, better
quality human settlement and improved human well-being. The
PGDS notes that:

= Environmental integrity is 1 of 4 key pillars of the ‘shared growth
and integrated development’ path to 2014, with growth, equity and
empowerment.

» Biodiversity embraces the richness in species as well as the
wealth in endemic plants and animals. Protecting the natural
resource base is essential to any economic and socially
sustainable system, even when the full economic value of natural
resources has not yet been calculated.

= Biodiversity protection and the protection of ecological hot spots
are internationally recognized imperatives governed by specific
international agreements. Land cover change is the most
significant driver or decline in ecosystem health.

The Strategy aims for a 50% improvement in environmental condition
by 2014 (through urban edge and other guidelines, target is to reduce
biodiversity loss and urban/agricultural land encroachment).

Either NPS site in the Western Cape must comply wit  h the above
through protecting the natural resource base and re ducing
transformation of land cover.

Western Cape
Spatial
Development
Framework (2005
and 2009)

The WCSDF has been approved as a formal Structure Plan in terms of
the Land Use Planning Ordinance (1985). Its purpose is to guide
spatial development in the landscape and investment of public
resources to achieve development objectives. The WCSDF draws on
bioregional planning principles and applies broad Spatial Planning
Categories linked to resource conservation, amongst others, and
differentiating between rural development beyond urban edges, and
urban/ settlement areas. ‘Core’ and ‘buffer SPCs relate directly to
valued biodiversity or natural resources; they incorporate ecological
corridors e.g. along rivers and coastlines.

Planning of the two proposed NPS facilities in the
needs to take cognisance of the WCSDF.

Western Cape

Guidelines for
development in the
Western Cape:
biodiversity offsets
(2007)

Echoing the intention of national government to develop a national
policy for biodiversity offsets, the Western Cape (2007) and KwaZulu-
Natal (2009) have developed draft guidelines for biodiversity offsets in
these provinces. The guidelines explain where offsets would be
required, the quantum of offset that would be appropriate and their
location in the landscape.

eas in this NBF is
y offsets. This

It is important to note that one of the priority ar
the development of a national policy on biodiversit

Nuclear 1 EIA and EMP

2-9

Specialist Study for Environmental Impact Report

Specialist Study: Botany and Dune Ecology

Version 5.0 / February 2011




policy will in all probability require developers ( in this case
Eskom) to provide offsets to the national conservat ion estate,
commensurate with the residual negative impacts on biodiversity
of development.
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3.1

3.2

3.3

STUDY APPROACH (METHODOLOGY)

General

Sites were visited during the spring months (generally between late August and late
October, depending on the region) and on the following dates: Duynefontein — 10, 11,
14, & 26 September 2007. The site was also visited on 31 October 2007 for the
discontinued PBMR study and some of this data from this study has been used in the
present analysis; Bantamsklip: 3 to 5, 19 & 20 October 2007. The site was also
visited on 20 January 2008 to advise on the location of driling on the site and several
species lists were augmented that day; Thyspunt: 11 to 14 October, 8 & 9 December
2007. Additional visits were also undertaken on 14 & 15 July 2008 to assess a new
road alignment to the site - and several additional species were collected during this
time. Further visits were conducted in early September 2009 to review the new
corridors for the proposed western, central (north-south) and eastern access roads.
A preliminary visual assessment, augmented by the initial desktop mapping exercise
reported in the inception report (Low, 2007) enabled broad plant communities to be
determined prior to subsequent evaluation. These then provided a basis for further
detailed assessment of the flora and vegetation at each site.

Soils

In each of the above communities, four soil subsamples (15 cm deep) were collected,
bulked and reduced to approximately 1 kg in mass, and then air dried. All samples
were then sent to BemLab, Somerset West, for analysis of the following parameters:
pH, resistance, total phosphorous, Bray no. 2 phosphorus, exchangeable cations (Ca,
Mg, K, Na), total nitrogen, total carbon, cation exchange capacity and texture. These
parameters were chosen as they provide key aspects of soil characteristics as they
relate to the plant communities and general ecology of each habitat.

Vegetation

3.3.1 Mapping

a) For field work, boundaries of plant communities were drawn onto aerial
photographic composites prepared for each site by EcoSol GIS (BantamsKlip:
1:10 000; Koeberg: 1:10 000; Thyspunt: 1:2 000, enlarged to 1:6 000 for more
detailed mapping). Hard copy maps were in turn digitised by EcoSol and
prepared as shape files within ArcMap.

b) After ground-truthing in the field, detailed mapping of plant communities was
undertaken using high resolution (approx. 1:1000) aerial photographs prepared
especially for the study.

3.3.2 Field sampling

Nuclear 1 EIA and EMP

In parallel with the species sampling, paired plots or relevés were placed within each
plant community. Plots were generally 10 m x 10 m and these were found to be
suitable for capturing the diversity and cover-abundance of individual species
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3.4

3.5

comprising each community.

In each plot all species were recorded and a cover-

abundance rating ascribed for the individual species, based upon the Braun-Blanquet
scale (r = barely present, odd individuals); + = present but <1% cover); 1 =1t0 5%
cover, or many individuals with lower cover; 2 = 6 to 25% cover; 3 = 26 to 50% cover;

4 =51to 75% cover; 5 = 76 to 100% cover.

Flora

At each of the three sites, all plant species were sampled from a homogeneous area

of approximately 1 ha in each broad plant community identified above.

Where

possible, species were identified in the field or, if not known, pressed and labelled,
and dried for later naming. Specimens not identified in the field or not being suitable

for submission (e.g. lacking suitable flowering
material) were ignored in a minority of cases. Dried
specimens prepared in this way were submitted to
Kirstenbosch (most plant groups) or to the following
specialists (with plant family in brackets): Dr Cornelia
Klak (Mesembryanthemaceae/ Aizoaceae); Mr Terry
Trinder-Smith (Rutaceae) (both at the Bolus
Herbarium, University of Cape Town), Dr Peter
Bruyns (Apocynaceae, Crassulaceae &
Euphorbiaceae (Mathematics Department, University
of Cape Town ), Dr Muthama Muasya (Cyperaceae)
(Botany Department, University of Cape Town), and
Ms Els Dorrat (Restionaceae).

Species names were entered into Coastec's
SaSFlora site and species database for the Cape and
Karoo floras (SaSFlora, 1998 — 2011), with each
plant community sample(s) representing a different
site in each of the three localities.

Rarity

Degree of rarity was defined as degree of

irreplaceability (sensu Cowing et al., 1999), where

high irreplaceability (e.g. where very little remains of
an original natural system) gives a high rarity ranking.

Rarity classes were calculated for each site, using

the following parameters (see box):

« Vegetation Type (after Rouget et al., 2004); Habitat :
a semi-objective assessment was made of habitat
rarity by evaluating previous assessments in the
literature and rating contextual analyses where
possible (greater site distinctiveness = greater habitat
rarity). Highly threatened habitats such as wetlands,
always received a high score due to their exploitation
and general losses to development and drainage.

e« Species (% of total, unweighted) (as per the latest
Red Data assessment (Raimondo et al, 2009).

e Species (weighted ranking for degree of rarity)
weighted number according to rarity classification.
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RARITY

Vegetation type rarity
LT = low (1)

VU = moderate (2)

EN = Endangered (3)
CR = Critically Rare (4)

Habitat rarity

Very low = 1

Low =2

Moderate = 3

High=4

Very high =5

Species rarity (% of total

species in a community)
>0 — 5% = very low (1)

6 —10% = low (2)

11 — 15% = moderate (3)
16 — 20% = High (4)
>20% = Vey high (5)

Weighted species rarity
Individual species

NT (Near Threatened) = 1

R (Rare) =2

VU (Vulnerable) = 3

EN (Endangered) = 4

CR = Critically threatened) = 5

Weighting

>0 - 10 = very low (1)
11 - 20 =low (2)

21 — 30 = moderate (3)
31— 40 = high (4)

>40 = very high (5)

Overall rarity model (weighting)
Vegetation type = 2

Habitat = 3

% rare species = 1

Weighted rare species total (1)

Overall rarity total
1-10=very low (1)
11 —20 = low (2)

21 — 30 = moderate (3)
31 - 40 = high (4)

>40 = very high (5)
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3.6

An overall rarity model for each community was then developed by weighting and adding
each of the above categories to provide a rarity total (see box). Calculation of rarity values is
shown in Appendices 4.1.4 (Duynefontein), 4.2.5 (Bantamsklip) and 4.3.4 (Thyspunt).

Sensitivity

Sensitivity is the vulnerability of a habitat to any
impact. E.g. a dune system would be much more
vulnerable to development than would a fynbos
system on sandstone. Several sensitivity categories
were assessed: erosion potential , proneness to
fire, susceptibility to drought and resilience (this
is a measure of a particular plant community to
recover after an impact) (values here are a reverse of

the first three: i.e. high resilience infers low
sensitivity).
An overall sensitivity model was then developed for

each community in which each criterion was weighted and
then added, to provide a total for sensitivity (see box for
values). Calculation of sensitivity values is shown in
Appendices 4.1.4 (Duynefontein), 4.2.5 (Bantamsklip) and
4.3.4 (Thyspunt).
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SENSITIVITY

Erosion potential
Very low = 1
Low =2
Moderate = 3
High=4

Very high=5

Suscenptibility to drought
Very low = 1

Low =2

Moderate = 3

High=4

Very high=5

Proneness to fire
Very low = 1
Low =2
Moderate = 3
High=4

Very high =5

Resilience (note reverse order)
Very low = 5

Low =4

Moderate = 3

High =2

Very high =1

Weighting of sensitivity criteria
Erosion = 2

Droughting = 1

Fire=1

Resilience = 3

Overall sensitivity
1-5=verylow (1)

6 —10 = low (2)

11 — 20 = moderate (3)
21 — 30 = high (4)

>30 = very high (5)
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4 DESCRIPTION OF AFFECTED ENVIRONMENT

4.1  Duynefontein (existing Koeberg power station)

4.1.1 Background and general description

The geology of the site is relatively simple, being underlain by calcareous to acid
Quaternary sands (sensu Theron et al., 1992; Galliers, 2000; Figure 4.1.1). These
sands dominate the West Coast, north of Cape Town (Galliers, 2000) and have a
strong influence on vegetation distribution (see below). Calcareous sands, chiefly of
the Witzand Formation, are represented by dune cordons which run the length of the
site in a south-north direction (Figure 4.4.2). According to Low & Pond (2004), most
of the site comprises dunes, chiefly of the parabolic, transverse and undulating sheet
(deflated parabolic) types (Figure 4.1.2), whilst all dune soils are sandy and
calcareous. Older sands south-east of the site are more acidic.

Some of the largest parabolic dunefields are found at Yzerfontein and in the Koeberg-
Witzand area (Tinley, 1985). Many of these have been converted (locally) to complex
dune types, with bare transverse dunes replacing the vegetated parabolics. In other
words there has been an extensive remobilisation of sand as the parabolic dunes
have become destabilised by the wind.

The Duynefontein site was the subject of a broader West Coast conservation study in
the early 1990's (Daines & Low, 1993). They found two major vegetation types
present: strandveld and sand plain fynbos, with a transition between the two.
Wetlands were also locally prominent. Low (2000) classified the vegetation as Dune
Thicket on calcareous sand and limestone, Sand Plain Fynbos on marine-derived,
leached acid sand, and a transition between the two (Figure 4.1.3), echoing the
classification system of Heijnis et al. (1999) (Figure 4.1.4), although the latter authors
recognised a variation between dune thicket on stable and mobile dunes. The latest
vegetation assessment for South Africa (Mucina & Rutherford, 2006) gives these
vegetation types as Cape Flats Dune Strandveld (Endangered - E) and Cape Flats
Sand Fynbos (Critically Endangered - CE) (see Figure 4.1.5), although no transition is
recognised. Mucina & Rutherford’s (2006) placing of their Strandveld within the
Fynbos Biome is not supported here and the approach of Low & Rebelo (1998),
whereby this falls within a Thicket Biome, is adopted.

Daines & Low (1993) recorded 279 species for the Duynefontein (Koeberg) site, of
which, at that time, eight were on the Red Data list.
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Legend

Quaternary

I:l Recent sands

I:l Langebaan Formation
|:| Springfontyn Formation

|:| Witsand Formation

Cape Supergroup
- Table Mountain Group

- Cape Granite Suite
- Malmesbury Group

- Water and dams

Duynefontein boundary
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Figure 4.1.1. Duynefontein & environs coastline geology.
After Galliers (2000).
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Legend

Dune type

I:l Embryo dunes
I:l Parabolic dunes
I:l Transverse dunes

Duynefontein boundary

Kilometers

o 1 2 4 ] g

Figure 4.1.2. Distribution of dune systems between Melkbosstrand
and Bokbaai, including the Duynefontein site (modified after
Low & Pond, 2004)
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Legend
- Dune Thicket-Sand Plain Fynbos

- Dune Thicket on calcareous sand
|:| Dune Thicket on limestone

|:| Sand Plain Fynbos on inland acid sand
|:| Sand Plain Fynbos on marine-derived acid sand

|:| West Coast Renosterveld on shale

B vacer

E Duynefontein boundary

gy | E— IKilometers
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Figure 4.1.3. Broad plant communities of the Duynefontein area
(after Low, 2000)
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Legend
- Proteoid Lowland Sand Plain Fynbos
|:| Lowland Sand Plain Fynbos

|:| Dune Fields (Mobile sands)

[ | West Coast Dune Thicket (Strandveld)
West Coast Dune Thicket (Strandveld) on mobile to semi-mobile sand
or South Coast Dune Strandveld

- WC Dune Thicket (Strandveld) - Lowland Fynbos Transitional Veld

I:I Duynefontein boundary

uJ L | Kilometers
0 05 1 2 3 4

Figure 4.1.4. Broad plant communties of the Duynef  ontein area & environs
(after Heijnis et al., 1999)
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Legend
EYNBOS BIOME
Fynbos

I Peninsula Sandstone Fynbos
| Atlantis Sand Fynbos

| Cape Flats Sand Fynbos
] Hopefield Sand Fynbos

I Peninsula Granite Fynbos
Renosterveld

Peninsula Shale Renosterveld
Swartland Shale Renosterveld
[ swartland Granite Renosterveld
I Swartland Silcrete Renosterveld

THICKET BIOME
1 Cape Flats Dune Strandveld
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Figure 4.1.5. Vegetation types of Duynefontein & e  nvirons
coastline. After Mucina & Rutherford (2006). Bio  mes after
Low & Rebelo (1998). Note dominance of sand types in
and around the study site. The proposed Duynefont  ein
NPS site lies within the Koeberg boundary
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4.1.2 Findings & discussion

a

Soils

Results of the soils analysis are shown in Table 4.1.1. Key aspects are the higher
exchangeable calcium and total phosphorus values in the dune sands as opposed to
the south-eastern flats-supporting true fynbos. Correspondingly, pH is lower in the
latter, a direct reflection of calcium levels. Figure 4.1.6 shows the grouping of soils
following MDS analysis, with clear separation into calcareous and non-calcareous
substrates.

Table 4.1.1. Results of analysis of selected topso ils from Duynefontein. Community
descriptions in text and Table 4.1.3

Exchangeable cations . .

_Z 8 _ o = & (cmol/kg) S S .3
S 3 T 8 E T =< o pd (@) o=
= & o 7] = O — — o
= 22 | CE | 7 g g 9§

3 A = Na K Ca Mg o o &)
K3A 8.9 | 7050 983 2| 0.10| 0.01| 1467| 051| 0.015| 0.10| 4.15
K3B 8.5| 4880 | 1121 2| 0.07| 0.02| 11.47| 0.22| 0.009| 0.14| 2.86
K5 8.5 310 687 1] 0.77] 0.10| 12.80| 0.96| 0.036| 0.28| 3.29
K6 7.3 | 2420 240 3] 0.09| 0.12] 16.10| 0.99| 0.249| 0.97| 5.24
K7 7.7 2790 357 3] 007 0.05| 1399| 0.60| 0.063| 1.05| 5.02
K8 7.8 | 3480 434 3| 0.05| 0.03| 1297| 0.25| 0.076 | 054 | 4.27
K10A 6.1 | 3420 21 7| 0.03| 0.03 253| 0.38| 0.037| 0.16| 4.84
K10B 5.9 | 5360 16 0| 0.04]| 0.04 2.28| 0.33]| 0.040| 0.19] 461
K11A 8.0 | 1520 | 1057 2| 0.18| 0.04| 12.32| 0.58| 0.043| 0.26| 3.78
K11B 7.6 | 1370 811 4| 0.15| 0.10| 1429| 0.82| 0.131| 0.96| 4.62

pH — measured in 1M KCI; P - phosphorus; Na - sodium; K - potassium; Ca - calcium; Mg - magnesium; N -
nitrogen; C - carbon. Plant community descriptions are shown in Table 4.1.3.

b

Flora & vegetation

Based on the mapping exercise conducted for this study, a plant community map for
Duynefontein is shown in Figure 4.1.7. Eleven broad plant communities were
recognised. Brief descriptions are presented in Table 4.1.1, with images of the major
plant communities being shown in Figure 4.1.8. The maps should be read in
conjunction with the plot analysis, appearing in Figure 4.1.9.

Most communities are strongly influenced by dune systems, with both mobile and
stable systems present.

Species lists are shown in Appendices 4.1.1 (individual communities) and 4.1.2
(composite list for Duynefontein). Details of endemic species are depicted in
Appendix 4.1.3, which provides a breakdown of the distribution of plant species
recorded from Duynefontein. Images of selected species are shown in Plates 4.1.1,
4.1.2 and 4.1.3,
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In two earlier studies undertaken by Daines & Low (1993) and Low (1993), a total of
279 species was recorded (Table 4.1.3). Inthe current study the total is 256 species,
mainly because of less area sampled, whilst the discontinued PBMR study (Low,
2008) showed a much lower total of 115 species, as this work was restricted to only
the southern portion of the site as well as a small triangle on the opposite side of the
R27 road. The combined total from all of these studies is 380 species (Table 4.1.2).

Table 4.1.2. Plant species totals for
different botanical studies undertaken at
Duynefontein

Study Red Data Total

species specie
s

Daines & Low (1993); Low

(1993) 8 279

PBMR study (Low, 2008) 8 115

Present study 23 256

All studies ‘ 34 380

(i) Calcareous sands and limestones
Primary and foredunes (Communities K1 and K2) (Plat e 4.1)

Synonyms: Boucher (1987) — Arctotheca-Cladoraphis community; Mucina &
Rutherford (2006): Cape Seashore Vegetation

This is the pioneer vegetation of the coastal dunes. Plant cover is rarely more
than 0.5 m tall and is understandably sparse to mid-dense, with both dune fynbos
and dune thicket elements. This vegetation is successional to inland climax
(mature) dune thicket (Cowling, 1982; and sensu Low & Rebelo, 1998). Mucina
& Rutherford (2006) place the primary dune vegetation under the Cape Seashore
Vegetation category, which is azonal and as such carries no formal relationship
with the surrounding systems. These two communities are localised in a narrow
strip along the coast and represent some 37.4 ha or 1.3 % of the natural
vegetation within the Eskom property.

Key species include Amphibolia laevis kusduinevygie, Arctotheca populifolia sea
pumpkin, Cladoraphis cyperoides steekriet, Dasispermum suffruticosum
duineseldery, Didelta carnosa subsp. tomentosa seegousblom, Ficinia lateralis
dune sedge, Helichrysum niveum, Manulea tomentosa duinevingertjies,
Metalasia muricata blombos, Morella cordifolia dune waxberry, Passerina
ericoides kusgonnabas, Psoralea repens duine-ertjie, Pelargonium capitatum
rose-scented pelargonium, Senecio elegans wild cineraria, Senecio maritimus
strandhongerblom and Trachyandra divaricata duinekool. Species numbers are
low to moderate (51 and 46 respectively for primary dunes and foredunes) with
Red Data species numbers either absent or low (Table 4.1.1; Table 4.1.3).
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Mobile and semi-mobile transverse dunes (Community K3) (Plate 4.2)

Synonyms: Boucher (1987) - Arctotheca-Cladoraphis community; Heijnis et al.
(1999) — Dune Fields (Mobile Sands)/ West Coast Dune Thicket on mobile to
semi-mobile sand; Low (2000) — Dune Thicket on limestone/ Dune Thicket on
calcareous sand; Mucina & Rutherford — Cape Flats Dune Strandveld

Like their primary and foredune counterparts, this plant community is pioneering,
is found inland of the coast, and as would be expected, displays close linkages
with the coastal primary dunes and foredunes discussed above. Again
vegetation is successional to dune thicket, but only if the sand stabilises. Plant
height reaches 2 m, with species such as Seriphium plumosum slangbos, but in
general tends to be low (0.5 to 1 m). Key species include most of those
mentioned in Communities K1 and K2, but with Carpobrotus acinaciformis
suurvy, Ehrharta villosa pypgras, Chrysanthemoides incana grysbietou,
Cladoraphis cyperoides steekriet, Hellmuthiaa membranacea knopbiesie,
Lessertia frutescens kankerbos, Otholobium bracteolatum skaapbostee, Rhus
laevigata duinetaaibos and Ruschia macowanii bosvygie becoming more
prominent.

Compared with rest of the site, species numbers are on the low side (51) with
four on the Red Data list (see Tables 4.1.1 and 4.1.3).

The transverse dune system is located between the coast and the R27, in the
north of the site, and forms part of the bigger Witzand dune system (sensu Low &
Pond, 2004) which stretches to Atlantis. Transverse dunes occupy 808.6 ha
(28.9%) of the total area (Table 4.1.3).

Transition between transverse and parabolic dunes ( Community K4) (Plate
4.1.6)

Synonyms: Boucher (1987) — both Arctotheca-Cladoraphis (pioneering) and
Euclea racemosa-Ischyrolepis eleocharis (stable); Heijnis et al. (1999) — Dune
Fields (Mobile Sands)/ West Coast Dune Thicket on mobile to semi-mobile sand/
West Coast Dune Thicket; Low (2000) — Dune Thicket on calcareous sand/ Dune
thicket on limestone; Mucina & Rutherford — Cape Flats Dune Strandveld

A transition between transverse and parabolic dunes (K4) is recognised and
contains elements of both communities. It was not sampled in the present study,
but is represented in the map in Figure 4.1.7. This transitional community
comprises elements of both mobile/semi-mobile transverse dunes, and the more
stable parabolics abutting the former.

This transitional community occupies 113.3 ha (4.1%) of the site (Table 4.1.3).

Nuclear 1 EIA and EMP 4-9
Specialist Study for Environmental Impact Report
Specialist Study: Botany and Dune Ecology Version 5.0 / February 2011



Nuclear 1 EIA and EMP 4-10
Specialist Study for Environmental Impact Report
Specialist Study: Botany and Dune Ecology Version 5.0 / February 2011



|[Resemblance: S17 Bray Curtis similarity |

2D Stress: 0

K10B

Sand plain fynbos

CALCAREOUS

NON-
CALCAREOUS

Dune thicket

Dwarf thicket and
transverse dunes

Figure 4.1.6. Analysis of selected topsoils (pH, total P, exch. Ca) from Duynefontein.
Separation into acid (sand plain fynbos) (top left) and calcareous sands clearly apparent,
as is the general distinction between primary dunes and dune thicket
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Plant community
|:| K1 & K2: primary & foredunes

I:I K3: transverse dunes

K4: transition between transverse &
parabolic dunes

K5: dwarf thicket in south
- K6: dwarf thicket in south
|:| K7: tall thicket of central parabolics
|:| K8; tall thicket of eastern parabolics

- K10: acid sand fynbos

- K11: wetland
- Developed

1 | | | | | I | Kilometers
00.29.5 1 15 2 2.5 3 35 4

Figure 4.1.7. Plant communities at Duynefontein. See Table 4.1.2
for community descriptions. K9 (calcrete) not mapp ed
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Tall thicketon
parabolic dunes

= i
Transyerse dunes e

Dwarf thicket on deflated
parabolic dunes

Tall thicket on
deflated parabolic dunes

Figure 4.1.8. Images of plant communities at Duyne  fontein.
For interpretation of map, see Fig. 4.1.7
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Figure 4.1.9. MDS analysis of plant communities at
Duynefontein showing separation at plot no (a),
community (b) and substrate (c).

Community descriptions in Table 4.1.3 and the text.
PD = primary dunes; FD = foredunes; TD transverse
dunes; DT = dune thicket; DWT = dwarf dune thicket;
DF = dune fynbos; SPF = sand plain fynbos; S = south=
E = east; W = west; N = north; C = central

TD
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Amphibolia laevis kusduinevygie, a coastal Pelargonium capitatum rose-scented
dune endemic pelargonium

Didelta carnosa subsp. tomentosa Ruschia macowanii bosvygie, also typical of
seegousblom, a coastal dune endemic openings in dune thicket

Lessertia frutescens kankerbos, a medicinal Senecio elegans wild cineraria, an excellent
plant pioneer of bare and mobile sand on the Cape
coast

Plate 4.1.3. Plant species typical of the primary,  foredune and transverse dune habitat
at Duynefontein
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Euphorbia  mauritanica  geelmelkbos in Afrolimon peregrinum strandroos, an attractive
Community K8 shrub in dune openings and occasional thicket

Nemesia affinis weeskindertjie, a common Hermannia pinnata kwasblaarkruippoproos,
spring annual in open patches common in dune fynbos

Olea exasperata slanghout, locally abundant
Tetragonia fruticosa kinkelbossie, a common at Duynefontein and one of the more common
straggler and good pioneer in dune thicket dune thicket species

Plate 4.1.4. Plant species typical of dune thicket and dune fynbos at Duynefontein

Nuclear 1 EIA and EMP 4-16
Specialist Study for Environmental Impact Report
Specialist Study: Botany and Dune Ecology Version 5.0 / February 2011



Polycarena capensis geelopslag, West Coast
endemic and Red Data species

The critically rare Leucadendron levisanus
Cape Flats conebush, also local endemic

Leucospermum hypophyllocarpodendron
subsp. canaliculatum slangbossie, coastal
sands endemic

Watsonia meriana rooikanol in damp sand
plain fynbos

Nemesia strumosa — lower West Coast sand
endemic and Red Data species

Plate 4.1.5. Plant species occurring in sand plain ~ fynbos at Duynefontein
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Stable parabolic dunes (Communities K5, K6, K7 & K8 ) (Plates 4.1.7 to
4.1.10)

Synonyms: Boucher (1987) - Euclea racemosa-lIschyrolepis eleocharis
community; Heijnis et al. (1999) — West Coast Dune Thicket; Low (2000) — Dune
Thicket on calcareous sand/ Dune Thicket on limestone; Mucina & Rutherford
(2006) — Cape Flats Dune Strandveld

These communities represent the climax or mature stage of dune thicket
occurring on the West Coast. It can form dense thicket of 3 m and taller, with
decreasing height as one moves northwards from Cape Town towards Lambert's
Bay. Structurally there is not too much to separate these communities, other
than height, with dwarf (K5 & K6) and tall thicket (K7 & K8).

At Duynefontein the area covered by each community is 165.5 (K5), 106.3 (K6),
558.8 (K7) and 166.4 (K8) ha respectively, giving a total of 997.0 ha or 35% of
the total site (Table 4.1.3)

The thicket community is dominated by broad-leaved shrubs including Euclea
racemosa seeghwatrrie, the semi parasite Osyris compressa Cape sumach, Olea
exasperata slanghout, Pterocelastrus tricuspidatus kershout, Putterlickia
pyracantha basterpendoring, Rhus crenata duinekraaibessie, Rhus glauca
bloukoeniebos, Rhus lucida blinktaaibos and Salvia africana-lutea bruinsalie.
Helichrysum dasyanthum, Helichrysum revolutum vaalsewejaartjie, Pelargonium
gibbosum dikbeenmalva, Solanum africanum melkellie and Tetragonia fruticosa
kinkelbossie, all subwoody shrubs, are locally found straggling through the
canopy.

Nuclear 1 EIA and EMP 4-18
Specialist Study for Environmental Impact Report
Specialist Study: Botany and Dune Ecology Version 5.0 / February 2011



Plate 4.1.7: Dwarf dune thicket in south
(Community K5)

Plate 4.1.8: Dwarf dune thicket on de flated
parabolics in north (Community K6)
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Climbers are invariably present and include Cissampelos capense
fynblaarklimop, Cynanchum africanum bobbejaantou, Kedrostis nana
ystervarkpatats, as well as Asparagus aethiopicus haakdoring. Succulence is
also locally prominent with species including Cotyledon orbiculata varkoor,
Euphorbia burmannii steenbokmelkbos and Euphorbia mauritanica geelmelkbos.
The understorey is often colonised by the perennial herb Cineraria geifolia
cineraria, and several shade-tolerant annuals such as Didymodoxa capensis and
Torilis arvensis, as well as a number of grasses including Ehrharta brevifolia var.
brevifolia and Ehrharta calycina rooigras.

Plate 4.1.9: Tall dune t hicket on
parabolics in north (Community K7)

Plate 4.1.10: Tall dune thicket on
eastern parabolics (Community K8)

Openings and slacks (valleys) in the dunes lend themselves to supporting a
fragmented dune fynbos community which is successional to thicket. A very
different species assemblage is found here, with a lower cover and height.
Typical species are Afrolimon peregrinum strandroos, Anthospermum prostratum,
Chrysanthemoides monilifera bietou, Cineraria geifolia cineraria, Helichrysum
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niveum, Hermannia pinnata kwasblaarkruippoproos, Jordaaniella dubia
helderkruipvygie, Nylandtia spinosa skilpadbessie, Othonna coronopifolia
sandbobbejaankool, Ruschia macowanii bosvygie, Thesium spicatum lidjes'tee
and Roepera flexuosa spekbossie.

It is in these open parts that the mass displays of spring annuals are to be found
on the West Coast, and these include Cotula turbinata ganskos, Crassula
glomerata brakvygie, Dimorphotheca pluvialis witbotterblom, Dischisma ciliatum,
Heliophila coronopifolia blouflaks, Hemimeris racemosa geelgesiggie, Nemesia
affinis weeskindertjie, Senecio arenarius hongerblom, Senecio littoreus
geelhongerblom and Zaluzianskya villosa drumsticks.

The graminoid (grass-like) component includes Ficinia indica knoppiesbiesie,
Ischyrolepis eleocharis katstertriet, Isolepis antarctica, Ehrharta calycina rooigras,
Ehrharta villosa pypgras and Pentaschistis pallida. Locally, the tall thatching
reed, Thamnochortus spicigerus, can become dominant.

Geophytes (bulbs) tend to be found in more open terrain, although Zantedeschia
aethiopica arum lily can be found in both broad habitats. Other species include
Albuca flaccida geldbeursie, Brunsvigia orientalis koningskandelaar, Gladiolus
cunonius rooipypie, Haemanthus coccineus, Lachenalia rubida sandviooltjie and
Trachyandra ciliata wildeblomkool.

Of the thicket communities, species numbers are lowest (69) in dwarf thicket (K5)
(Table 4.1.3).

Calcrete and limestone (Community K9) (Plate 4.1.12 )

Synonyms were not identified as this does not form an extensive community.

This community is fragmented and occupies such small areas that it is not
possible to map at this scale. However, it possesses a distinct flora with key
species including Rhus spp. taaibos, Asparagus spp. haakdoring, Euclea
racemosa seeghwarrie, Ischyrolepis eleocharis katstertriet, and Roepera flexuosa
spekbossie. This substrate is rarely exposed on the site, invariably in the central
parabolic dunes, but also along the coast. Here the predominant flora is
pioneering species such as those outlined above under K1 and K2.
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Plate 4.1.11: Limestone outcrop in
north of site (Community K9)

(i)  Vegetation of neutral to acid sands
Sand plain fynbos (Community K10) (Plate 4.1.13)

Synonyms: Boucher (1987) — generally allied with his Phylica cephalantha
community, in association with Cliffortia falcata and Thamnochortus obtusus;
Heijnis et al. — Proteoid Lowland Sand Plain Fynbos/ Lowland sand Plain
Fynbos/ West Coast Dune Thicket-Lowland Fynbos transitional veld; Low
(2000) — Sand Plain Fynbos on marine-derived acid sand/ Dune Thicket-Sand
Plain Fynbos transition; Mucina & Rutherford (2006) — Atlantis Sand Fynbos

This plant community is confined to the south-eastern flats of the site and is
found on older deflated dunes which have lost much if not most of their
calcium. The vegetation is fynbos dominated by restios and ericoid-leaved
species, with the occasional protea, unlike the dune fynbos of the parabolic
and transverse dunes where these groups are largely absent. Plant cover is
moderate with heights rarely exceeding 1 to 2 m. Species prominent in this
community include Adenogramma glomerata muggiegras, Afrolimon
purpuratum, papierblom, Dorotheanthus bellidiformis subsp. bellidiformis
Bokbaai vygie, Diosma hirsuta, rooiboegoe, Erica mammosa,
rooiklossieheide, Ficinia indica knoppiesbiesie, Grielum grandiflorum
platdoring, Leucadendron levisanus Cape Flats conebush, Metalasia muricata
blombos, Nemesia strumosa balsamienie, Passerina corymbosa
sandgonnabas, Plecostachys serpyllifolia vaaltee, Polycarena capensis
geelopslag, Rhus laevigata duinetaaibos, Senecio halimifolius tabakbos,
Senecio hastatus groundsel, Serruria decipiens Weskusspinnekopbos,
Thamnochortus erectus wyfieriet and T.obtusus.

This community forms a significant part of the whole Duynefontein site, with
624.3 ha and 22.4% (Table 4.1.3).
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Plate 4.1.12: Sand plain fynbos in
south-east of site (Community K10)
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Table 4.1.3. Plant communities occurring at Duynef

ontein (refer to Figure 4.1.7), together with summa

ry of species data

Plant Description Flora Vegetation Total plant Area %
community sample (plot) species (Red (ha)
sample Data — see
Table 4.1.8)
Calcareous sands and limestones
K1 Primary dunes on coast Yes No 24 (3) 37.4 1.3
K2 Mobile and semi-mobile sparsely vegetated foredunes (mapped together with Yes Yes 46 (0) (incl. In | Incl. in
primary dunes (K1, above)) K1) K1
K3 Moderate height dune thicket and dune fynbos on mobile to semi-mobile Yes Yes 51 (4) 808.6 28.9
transverse dunes: sparsely to non-vegetated (K1A); vegetated (K1B)
K4 Transition between transverse and parabolic dunes No No N/A 113.3 4.1
K5 Dwarf dune thicket and dune fynbos of low parabolic dunes in the south Yes Yes 69 (3) 165.5 5.9
K6 Dwarf dune thicket (K6A) and dune fynbos (K6B) of deflated parabolic dunes in Yes Yes 70 (1) 106.3 3.8
the north
K7 Moderate height to tall dune thicket (crests — D7A) and dune fynbos (slacks and Yes Yes 108 (4) 558.8 20.0
openings — D7B) on high parabolic dunes
K8 Tall dune thicket of deflated parabolic dunes in east Yes Yes 86 (4) 166.4 6.0
K9 Short fynbos and thicket of calcretes and limestones (too diffuse to map) Yes No 42 (0) N/A N/A
Neutral to acid sands
K10 Sand plain fynbos on neutral to acid sandy flats (includes dryland and wetland Yes Yes 124 (15) 624.3 22.4
samples, the latter not mapped)
Wetlands
K11 Alkaline wetland in dune slack Yes Yes 31 (2) 3.7 0.1
Developed Developed areas N/A N/A N/A 209.7 7.5
Total 2791.9 | 100.0
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(i)  Wetland
Dune slack wetland in south (Community K11)

Synonyms: Boucher (1987) — Sarcocornia pillansii-Limonium-Ficinia nodosa
(Scirpus nodosus) community and related associations; Mucina & Rutherford
(2006) — possibly related to Cape Lowland Freshwater Wetlands

This system is being addressed in greater detail by the Fresh Water
Consulting Group. Suffice to say, one wetland in the south was sampled.
This has a relatively low species complement with typical taxa including Ficinia
nodosa steekbiesie, Nidorella foetida vleikruid, Plecostachys serpyllifolia
vaaltee, Sarcocornia pillansii brakbos and Senecio halimifolius tabakbos.

As the total area (3.7 ha, 0.1% -Table 4.1.3) for the whole site suggests,
wetlands are poorly represented on the site.
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c Floristic analysis
(i) Local floristic analysis

MDS analysis of local floras at Duynefontein (Figure 4.1.10) echoes the
vegetation relationships found in Section (b), above, with a transition from mobile
sands to more stable substrates inland. The floras of both calcareous and
neutral to acid sand habitats are well separated, as are those of primary dunes
and mature vegetation of stable dunes.

(i) Subregional floristic analysis

Figure 4.1.11 shows a MDS analysis of primary and stable dune floras occurring
between the Cape Flats and upper Cape West Coast (Lambert’'s Bay). There is a
clear trend in species turnover as one moves northwards up the West Coast (for
both primary and stable dune floras), with a decline in similarity with distance
(Table 4.1.4). Duynefontein's primary dune floras are quite distinctive, although
those of the stable dunes are closely associated with other stable dune floras for
the lower West Coast.

However, species similarity is not particularly high, suggesting high species
turnovers over relatively short distances. For example there is a 45.9% similarity
with the Melkbosstrand dunes only 10 km to the south, and 37.7% for
Tygerfontein, some 40 km north.

For neutral to acid sand plain fynbos, again high species turnovers are evident
between Duynefontein and adjacent areas (Table 4.1.5), for example
Melkbosstrand (5 km, 42.0 % similarity; Buffelsrivier: 15 km, 35.4%; Milnerton
Race Course: 25 km, 28.7%). There is a fairly good negative linear correlation
(R* = 0.720) for SPF floras and their similarity with Duynefontein.

Table 4.1.4. Flora similarity percentages and dist ance
from Duynefontein: calcareous substrate floras
Locality Distance Similarity
(km) (%)
Blaauwberg Conservation area 10 50.4
Melkbosstrand 10 45.9
Cape Flats Nature Reserve 35 47.4
Westbank 40 48.9
Driftsands Nature Reserve 45 42.6
Mitchells Plain 45 40.9
Pelican Park-Zeekoeivlei Flats 45 34.9
Mitchells Plain-Khayelitsha Flats 50 46.8
Wolfgat Nature Reserve 50 45.4
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(i) Endemism

Assessment of the plant species for endemicity at Duynefontein is shown in
Table 4.1.6, based upon a summary of species distributions for the Duynefontein
flora (Appendix 4.1.3). Of the 21 endemics occurring at Duynefontein, seven are
combined local and habitat, one local, 11 regional and habitat, and two regional
only. The sand plain fynbos has the highest number (10) of any particular

community.

Table 4.1.5. Flora similarity percentages and dist ance
from Duynefontein: sand plain fynbos (only sites at or
near the coast)
Locality Distance (km) Similarity
(%)
Blaauwberg Conservation Area 10 33.7
Brakkefontein 10 35.4
Buffelsrivier 15 40.0
Melkbosstrand 5 42.0
Milnerton Race Course 25 28.7
Potsdam 15 40.6
Slangkop 55 22.1
Wildevoelvlei 50 28.7
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Table 4.1.6. Assessment of endemism at Duynefontei n

Community
(see Figure
4.1.7) Community description Species number
L g a
© n |5 Q
=, 2|8 E |8
< ()] E 0m (O]
(- o (] o RS © E
c | ®©
cE| B|SE| of|3T
c Q@ o () — c
© 8 Il ) © o
— < ] c o c —_—
© O O (o) o 8 9
S S5 =
- & o
Calcareous sands and limestones
K1 Primary dunes on coast 1
K2 Mobile and semi-mobile sparsely vegetated foredunes (mapped together with primary dunes (K1, above) 0 0 0
K3 Moderate height dune thicket and dune fynbos on mobile to semi-mobile transverse dunes: sparsely to non- 1 0 > 0 3
vegetated (K1A); vegetated (K1B)
K4 Transition between transverse and parabolic dunes 0 0 0
K5 Dwarf dune thicket and dune fynbos of low parabolic dunes in the south 1 0 1
K6 Dwarf dune thicket and dune fynbos of deflated parabolic dunes in the north 1 0 1
K7 Moderate height to tall dune thicket (crests — D7D) and dune fynbos (slacks and openings — D7F) on high 1 0 > 0 3
parabolic dunes
K8 Tall dune thicket of deflated parabolic dunes in east 1 0 0
K9 Short fynbos and thicket vegetation of calcretes and limestones (too diffuse to mapped) 0 1 0 1
Neutral to acid sands
K10 Sand plain fynbos on neutral to acid sandy flats (includes dryland and wetland samples, the latter not 4 1 3 > 10
mapped)
Wetlands
K11 ‘ Brack wetland in dune slack ‘ 0 | 0 ‘ 0 ‘ 0 ‘ 0
7] 1] n]2]2a

Total ‘
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Figure 4.1.10. Floristic MDS analysis at Duynefontein. The successional relationship between pioneering dune floras (left) and
climax (mature) dune thicket (right) is clearly apparent, as is the distinct separation of dune (calcareous) and sand plain (neutral to
acid sands) habitats. Separation at 20% (DT-SPF) and 40% (FD-DT). For explanation of plant community numbers see Table 4.1.6

Nuclear 1 EIA and EMP
Specialist Study for Environmental Impact Report
Specialist Study: Botany and Dune Ecology

4-29

Version 5.0 / February 2011



|[Resemblance: S17 Bray Curtis similarity |

2D Stress: 0.13

WC3 - S

WG4 - S
WCA - S wcaVes

WC4 - P
WC4 - P

wcYliGs - P

WGE2 - p
wcs pe3-P

WC3 - P

F -
WCl-PC EF-p

WC1-P

Figure 4.1.11. MDS analysis of primary (-P), transverse (-T) and stable dune thicket floras (-S) at Duynefontein (K) and on the Cape Flats (C), and
lower (Milnerton to Bokbaai) (WC1), middle (Bokbaai to Saldanha Peninsula)(WC2), Saldanha Peninsula (WC3) and upper Cape West Coast
(Saldanha Peninsula to Elandsbaai) (WC4). There is clear distinction between primary and stable dunes, as there is a general separation of
subregional coastal calcareous floras, with a gradual species turnover from the Cape Flats to Elandsbaai as one moves northwards along the
West Coast. Duynefontein primary floras show some distinctiveness although stable dune floras are associated with the lower West Coast (WC1)
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Figure 4.1.12. Dune systems of the Duynefontein & environs
coastline. Note the prominence of the two transverse
dunefields, one between Duynefontein and Witzand, and the
other north of Yzerfontein
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Figure 4.1.13. Aerial photograph mosaic of the
Duynefontein site, showing prominence of the transverse
dune system (arrowed)
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4.1.3 Rarity and sensitivity analysis

a Rarity

b

Rarity for the site is shown in Figure 4.1.14, where vegetation type, habitat, and Red
Data species (unweighted and weighted) are assessed, based upon criteria and
scores in Appendix 4.1.4. Vegetation type rarity is high, with both major vegetation
types (Cape Flats Dune Strandveld and Atlantis Sand Fynbos) being Endangered
(Rouget et al., 2004). However, habitat rarity provides a far more reliable assessment
of ecosystem rarity at point scale: much of the site has a high to very high rarity
(Figure 4.1.14), particularly in the south-eastern flats which support sand plain fynbos.
The transverse dunes also rate as high.

Species rarity (unweighted and weighted) is extremely low for most of the site, except
for the sand plain fynbos, with a total for Duynefontein of 32 (8.6%) on the Red Data
list (Table 4.1.8). Highest numbers are found in sand plain fynbos. Overall rarity
(Figure 4.1.15), which presents a total, weighted value for rarity across the site (see
Appendix 4.1.4), indicates highest rarity for the sand plain fynbos, transverse dunes
and southern dwarf dune thicket, with the rest of site rating as medium rarity
(Figure 4.1.15).

Sensitivity

Four criteria were selected for sensitivity: erosion potential, susceptibility to drought,
proneness to fire and resilience (the ability of a community to recover from
disturbance). These are shown in Figure 4.1.16, and combined in Figure 4.1.17
(calculated from Appendix 4.1.4). These criteria, whilst perhaps not as significant as
rarity for guiding location of development nodes at Duynefontein, nevertheless are
important informants for management and conservation on the site, particularly with a
view to regulation and management during construction. Fire is also a critical
consideration, given that the fire proneness for much of the site is very high. |If
development is allowed to proceed, then fire management will be a crucial aspect of
the EMP, as will the erosion susceptibility of the coastal dunes. Combined values for
the site (Figure 4.1.17) indicate the transverse dunes and the sand plain fynbos in the
south-east to possess high sensitivity, with the wetland in the south been accorded
very high sensitivity.
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Table 4.1.8. Red Data species occurring at Duynefo

ntein (from Raimondo et al, 2009)

Plant
Present .
Family Species Red Data Site Description community
Status (see Table
4.1.7)
Division : Anthophyta Class: Dicotyledones
APIACEAE Capnophyllum africanum NT Dwarf thicket and fynbos of Ilow K5
parabolic dunes in the south
ASTERACEAE Cotula duckittiae VU Dwarf thicket and fynbos of low K5
parabolic dunes in the south
Tall dune thicket of deflated parabolic K8
dunes in east
Sand plain fynbos on neutral to acid K10
sandy flats
ASTERACEAE Cotula filifolia CR Alkaline wetland in dune slack K11
ASTERACEAE Helichrysum cochleariforme NT Dune thicket and dune fynbos on K3
mobile to semi-mobile transverse
dunes
ASTERACEAE Steirodiscus tagetes VU Tall dune thicket of deflated parabolic K8
dunes in east
EUPHORBIACEAE Euphorbia caput-medusae subsp. VU Dune thicket and dune fynbos on high K7
marlothiana parabolic dunes
Tall dune thicket of deflated parabolic K8
dunes in east
FABACEAE Aspalathus ternata VU Sand plain fynbos on neutral to acid K10
sandy flats
FABACEAE Psoralea repens NT Primary dunes on coast K1
Dune thicket and dune fynbos on K3
mobile to semi-mobile transverse
dunes
Alkaline wetland in dune slack K11
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Table 4.1.8 (contd.)

MALVACEAE Hermannia procumbens subsp. CR Sand plain fynbos on neutral to acid K10
procumbens sandy flats
MESEMBRYANTHEMACEAE Lampranthus explanatus EN Sand plain fynbos on neutral to acid K10
sandy flats
MESEMBRYANTHEMACEAE Ruschia indecora EN Primary dunes on coast K1
Dune thicket and dune fynbos on
mobile to semi-mobile transverse K3
dunes
Dune thicket and dune fynbos on high K7
parabolic dunes
Sand plain fynbos on neutral to acid K10
sandy flats
PLUMBAGINACEAE Afrolimon purpuratum Sand plain fynbos on neutral to acid
CR K10
sandy flats
PROTEACEAE Leucadendron levisanus Sand plain fynbos on neutral to acid
CR K10
sandy flats
PROTEACEAE Leucospermum hypophyllocarpodendron VU Sand plain fynbos on neutral to acid K10
subsp. canaliculatum sandy flats
PROTEACEAE Serruria decipiens Sand plain fynbos on neutral to acid
VU K10
sandy flats
RUTACEAE Diosma aspalathoides NT Sand plain fynbos on neutral to acid K10
sandy flats
RUTACEAE Diosma dichotoma VU Sand plain fynbos on neutral to acid K10
sandy flats
SCROPHULARIACEAE Nemesia strumosa NT Sand plain fynbos on neutral to acid K10
sandy flats
SCROPHULARIACEAE Polycarena capensis NT Sand plain fynbos on neutral to acid K10
sandy flats
THYMELAEACEAE Passerina ericoides vU Primary dunes on coast K1
Dune thicket and dune fynbos on
mobile to semi-mobile transverse K3
dunes
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Table 4.1.8 (contd.)

Division: Anthophyta

Class: Monocotyledones

IRIDACEAE

Babiana tubulosa var. tubulosa

Dwarf thicket and fynbos of Ilow

VU parabolic dunes in the south KS
Dune thicket and dune fynbos of K6
deflated parabolic dunes in north
Dune thicket and dune fynbos on high K7
parabolic dunes
Sand plain fynbos on neutral to acid
K10
sandy flats
ORCHIDACEAE Disa draconis EN Sand plain fynbos on neutral to acid K10
sandy flats
ORCHIDACEAE Satyrium carneum NT Dune thicket and dune fynbos on high K7
parabolic dunes
Tall dune thicket of deflated parabolic K8
dunes in east
Specific site locality unknown (from previous collections):
FABACEAE Aspalathus albens VU
MESEMBRYANTHEMACEAE Dorotheanthus apetalus vU
PROTEACEAE Serruria fasciflora NT
THYMELAEACEAE Lachnaea grandiflora VU
THYMELAEACEAE Lachnaea uniflora VU
APONOGETONACEAE Aponogeton angustifolius VU
CYPERACEAE Ficinia pygmaea VU
CYPERACEAE Isolepis venustula VU
RESTIONACEAE Elegia recta NT
NT: Near Threatened; R: Rare; VU: Vulnerable; EN: Endangered
Th: note this is a South African category and is not recognised internationally.
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Figure 4.1.14. Rarity at Duynefontein, showing pos ition of proposed nuclear power

station footprints. a: vegetation type; b: habitat;

c: species (%); d: species (weighted

numbers). Rarity calculated from values in Append ix4.1.4
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Figure 4.1.15. Overall rarity at Duynefontein, sho  wing proposed nuclear power
station footprints. Rarity calculated from values i n Appendix 4.1.4
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C: proneness to fire; d: plant community resilienc e. Sensitivity calculated from

values in Appendix 4.1.4
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4.1.4 Conservation

Broader conservation assessments by Cowling et al. (1999) and Low (2003), rate the
Duynefontein (Koeberg)-Witzand dune system highly (Figure 4.1.18). However, the
adjacent flats rank much lower in Cowling et al. (1999) (0 - 20; 20 -40%), as opposed
to Low's (2003) ranking of 40 - 60% (Figure 4.1.18). The Duynefontein site is a
declared Private Nature Reserve and has an active management plan in place (Gert
Greeff, pers.comm., September 2007). Both the Duynefontein site, as well as
adjacent land on the West Coast, have been rated highly for conservation by Jarman
(1986), Daines & Low (1993), and the City of Cape Town (Category A in the CCT
Biodiversity Network - Pat Holmes, pers.comm., updated in 2009). Ironically, a
conservation assessment aimed at establishing core conservation areas within the
City failed to identify Koeberg as a key site (Maze & Rebelo, 1999), although they did
accord priority status to several areas nearby. The upshot is that a number of studies
consider the site a high priority for conservation, and that the protection status of the
Koeberg Nature Reserve should be maintained.
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Figure 4.1.18. Irreplaceability (Cowling et al., 1999) (left) and ecological importance
(Low, 2003) (right) for the Duynefontein & environs coastal area
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4.2

Bantamsklip

4.2.1 Background and general description

Most of this site is underlain by unconsolidated aeolian calcareous Quaternary
sediments (Strandveld and Waenhuiskrans Formations) at the coast (Gresse &
Theron, 1997) (Figure 4.2.1). At places along the coast and further inland these
sediments become partially consolidated to form calcrete lenses and these can be as
thick as 170 m (Gresse & Theron, 1997). Certainly the site is backed by aeolianite to
a height of over 200 m amsl, just to the west of the Hagelkraal River.

The site straddles two broad landforms: the Die Dam Land System (DLS) at the
coast, with the Hagelkraal Land System reaching from here to about 3 km inland
(Thwaites & Cowling, 1988). In the latter, calcified dunes have banked up against
sandstone ridges (Cowling et al., 1988b), which give the topography this impressive
height in an otherwise flat landscape. These in turn give rise to shallow alkaline
calcareous soils. Deeper, more acidic, colluvial soils occur on the lower slopes below
the ridges (Cowling et al., 1988b) and have distinctive E (eluviated) horizons
indicating the early stages of podsolisation (Cowling et al., 1988b). The DLS largely
comprises old and recent coastal sands forming a mosaic of artificially fixed and
naturally mobile dunes (Cowling et al., 1988b). By contrast the coastal sands of this
system are much younger and deeper, but also calcareous and alkaline. Where
calcrete reaches the surface, soils are correspondingly shallower (Cowling et al.,
1988b).

The central eastern boundary of the site intersects with quartzitic sandstones (sensu
Gresse & Theron, 1997; Figure 4.2.1) of the Peninsula Formation and these will
support acidic, sandy soils of varying depths. Along the Hagelkraal River, recent
alluvial deposits are found locally, with light red sand in the upper part of the site,
along with two small patches of Tertiary silcrete (Gresse & Theron, 1997; Figure
4.2.1) of the Grahamstown Formation, and which occur just outside the north-eastern
boundary. On the lower slopes of the mountain ridges in the north of the area is
found talus material. Rarer is the occurrence, on the site’s north-eastern boundary, of
a thin wedge of granite (Figure 4.2.1) belonging to the Hermanus Pluton.

Contributing significantly to the coastal landscape is the presence of dunes (sensu
Low & Pond, 2006b). Within the general area these extend 7.2 km inland at the
Walker Bay Nature Reserve between Hermanus and De Kelders, 4.4 km at Quoin
Point and 7.3 km at Cape Agulhas, and about 2.6 km at Bantamsklip (Figure 4.2.2).
This landscape is dominated chiefly by deflated parabolic dunes, but with a strong
presence of transverse (incorrectly mapped as undulating dunefields in Low & Pond
(2006b) and more recent parabolic dunes as well. Many of the transverse dunes
have been artificially vegetated by Acacia cyclops rooikrans and other introduced
woody aliens.

The Agulhas Plain is home to a rich assortment of different vegetation groups.
Mucina & Rutherford (2006), by inference, record some 17 vegetation types, with nine
occurring in the general study area (Figure 4.2.3). These are: Agulhas Limestone
Fynbos (Least Threatened - LT), Agulhas Sand Fynbos (Vulnerable - V), Cape
Lowland Freshwater Wetlands (V), Cape Seashore Vegetation (LT), Elim Ferricrete
Fynbos (Endangered - E), Overberg Dune Strandveld (LT), Overberg Sandstone
Fynbos (LT), Southern Coastal Forest (LT) and Western Coastal Shale Band
Vegetation (LT).
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Cole et al. (2000) record 36 types for the Agulhas Plain, although these might be
described more as broad communities, a sub class of vegetation type. At a more
detailed level, Cowling et al. (1988a) and Cowling et al. (1988b) provide an in-depth
account of the broad plant communities of the Agulhas Plain. Altogether nine
communities were described. Two non-fynbos communities were recognised: Forest
and Thicket , dominated by Sideroxylon inerme milkwood, Celtis africana white
stinkwood, Olinia ventosa hard pear and Apodytes dimidiata white pear. Renoster
shrubland (= renosterveld) occurs on fertile shale and related sites on the Plain
(Themeda triandra rooigras, Ficinia tristachya, Pentaschistis colorata, Cynodon
dactylon kweek, Dicerothamnus rhinocerotis renosterbos, Metalasia muricata
blombos, Helichrysum patulum kooigoed and Stoebe capitata knoppiesslangbos).

The remaining types are all fynbos: Mesotrophic Asteraceous Fynbos , a form
dominated by members of the daisy family, is found on the fine-textured soils of the
Elim land system (Thwaites & Cowling, 1988), often in association with ferricrete.
Dominants include Leucadendron elimense Elim conebush, L.modestum
skugtertolbos, L.laxum Bredasdorp conebush, Metalasia muricata blombos, Phylica
ericoides, Passerina galpinii, Disparago anomala, Erica lasciva bruineheide,
E.bruniifolia and E.nudifolia. Dune Asteraceous Fynbos , as its names implies, is
confined to coastal dunes - between Langebaan and Port Elizabeth - but has strong
affinities with, and is probably successional to, Dune Thicket (Strandveld) vegetation
(see above). On the Agulhas Plain, this vegetation type forms a prominent element in
Thwaites & Cowling’'s (1988) Die Dam Land System. Soils are deep and calcareous,
and well-drained, but with high pH's. Dominant ericoid and smaller-leaved shrubs
were Passerina paleacea, Agathosma collina, one of the boegoes, Metalasia
muricata blombos and Phylica ericoides, illustrating some overlap with the previous
type. Graminoids included Ischyrolepis eleocharis katstertriet, Calopsis fruticosus
and Ficinia lateralis with broad-leaved dominants such as Euclea racemosa
seeghwarrie, Pterocelastrus tricuspidatus kershout and various Rhus spp. taaibos.
Dry Restioid Fynbos, with a high cover of restios (reeds) dominates this type, with
common species including Elegia tectora besemriet, E.recta, Thamnochortus erectus
jakkalsstertriet, Leucadendron linifolium  knoppiesbos, Cliffortia  ferruginea
pypsteelbos and Dicerothamnus rhinocerotis renosterbos. This type occurred on
colluvial sandstone or alluvial calcareous sands, usually neutral to alkaline. Local
sites are often seasonally waterlogged, particularly in soils over sandstone or
limestone.

Proteoid Fynbos , one of the key vegetation indicators on the Plain, is the most
widespread vegetation type in the region. Three major communities are recognised:
Protea repens dominated vegetation, which is confined to the ferricretes and silcretes
of the area. Dominants include Protea repens sugarbush, Leucadendron stelligerum,
L.modestum skugtertolbos, L.xanthoconus sickle-leaf conebush, Leucospermum
pedunculatum, Protea longifolia swartbaard, Metalasia muricata blombos, Stoebe
capitata, knoppiesslangbos, Dicerothamnus rhinocerotis renosterbos, Erica serrata,
E.puberuliflora, Ficinia tristachya, Ischyrolepis capensis and Rhodocoma fruticosa
kanet. The second type occurs - unusually for fynbos - on limestones and shallow
calcareous sands over limestone in the area. As its name suggests, this type is
dominated by proteoid shrubs. Common species include Protea susannae
stinkblaarsuikerbos, P.obtusifolia Bredasdorp sugarbush, Leucadendron muirii
kruiphout, Leucospermum truncatum limestone pincushion, Leucospermum patersonii
basterkreupelhout, Mimetes saxatilis rooistompie, Erica propinqua Passerina
corymbosa sandgannabos, Metalasia muricata blombos, Euchaetis burchellii,
Adenandra obtusata kommetjieteewater, Chrysanthemoides monilifera bietou,
Morella quercifolia maagpynbossie, Rhus laevigata duinetaaibos, Stilbe ericoides,
Thamnochortus guthrieae, T.paniculatus, Hypodiscus albo-aristatus, Restio triticeus
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besemriet and Ischyrolepis leptoclados besemriet. The more typical mountain fynbos
is restricted here to acid, infertile sandstone-derived soils. This is a very diverse
vegetation type dominated by Leucadendron platyspermum swartbal, L.xanthoconus
sickle-leaf conebush, L.gandogeri, L.salignum sunshine bush, Protea compacta, the
well-known and commercially successful Bot River protea, Protea longifolia
swartbaard, Aulax umbellata Christmasblom, Erica filipendula, E.longiaristata,
E.longifolia, E.melanaceme, E.plukenetii hangertjiesheide, E.klotzschii, E.globiceps,
Staavia radiata altydbossie, Brunia laevis vaalstompie, Restio similis, Calopsis
membranacea, Elegia filacea, Staberoha spp., Thamnochortus erectus
jakkalsstertriet, Tetraria bromoides bergpalmiet, T.cuspidata and T.fasciata.

It is important to note that the former two vegetation types are non-montane, with
Leucadendron platyspermum and Protea compacta virtually confined to the area.
However, some communities do spread as far east as the Gouritz River, but not
further north than the Plain itself.

The final fynbos type is dominated by ericas and is called Mesic Ericaceous
Fynbos . This type is rare in the area, confined to the Soetanysberg and Gansbaai,
just to the west of Bantamsklip, but might extend as far east as the Potberg in De
Hoop Nature Reserve. Soils tend to be rocky, shallow and infertile. As could be
expected dominants are ericas and include Erica coccinea vilakteheide and E.serrata,
as well as Leucospermum cordifolium speldekussing, Elegia persistens,
Chondropetalum deustum, and Tetraria thermalis bergpalmiet.

The last vegetation type is azonal and incorporates the wetlands and vleis of the
area. This type has been little-studied, although dominants do include Sarcocornia
spp. (brack systems), Phragmites australis (neutral to fresh water) and various
Restionaceae and Cyperaceae in acid waters.

The Proteoid Fynbos of the Agulhas Plain is rich in endemic species (Taylor, 1978;
Cowling et al., 1988b). Correspondingly, although not biogeographically linked,
Sideroxylon-Celtis forest is restricted to the Agulhas Plain as are three of the fynbos
types discussed above. Preliminary analysis (Low, unpub.) indicates great variation
and localised zonality within the Agulhas Plain wetlands, as well as between the latter
and wetlands elsewhere in the south-western Cape and West Coast.

The vegetation of the approximately 40 km long coastline between Gansbaai and
Quoin Point has been studied in some detail by Cowling et al., 1988b) (Figure 4.2.4),
as has the Groot Hagelkraal site comprising much of Bantamsklip (Cowling, 1996).
Restioid Fynbos (Chondropetalum/Elegia spp.), is confined to deep, seasonally
waterlogged, largely neutral to calcareous, alluvial sand flanks of the Hagelkraal River
and is also found at Donkergat. Cowling et al. (1988b) estimate there to be 14
threatened species occurring in this plant community and these include the regional
and local endemics Elegia deusta (Chondropetalum deustum), Euchaetis burchellii,
Leucadendron linifolium knoppiesbos and Serruria nervosa fluted spiderhead. Others
are Aristea palustris (local endemic), Erica riparia (local endemic), Calopsis rigorata,
Caryotophora skyatophytoides, Elegia prominens, E.verreauxii, Gladiolus guthriei
kaneelpypie, Ischyrolepis sabulosa, Restio dodii, Staberoha multispicata,
Thamnochortus dumosus, T.pellucidus and T.pluristachyus. Proteoid Fynbos is
characterised by high cover of members of the protea family, in particular
Leucadendron coniferum duinegeelbos, and forms part of the broader Protea
susannae-Leucadendron coniferum community. It is widespread on colluvial neutral
to slightly acidic sands in the area.
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A high number of 15 threatened species has been recorded from this community,
including most of the above species, as well as Diosma arenicola (local endemic),
Erica lineata, Lampranthus arbuthnotiae, Pteronia tenuifolia and Spatalla ericoides
(local endemic). The third community is Dune Asteraceous Fynbos , discussed in
some detail above. This is widely distributed on calcareous dune sands along this
coastline and, although having a wide range (see above), nevertheless harbours a
distinctive flora with several dune endemics including Ischyrolepis eleocharis
katstertriet, Calopsis fruticosa, Olea exasperata slanghout and Agathosma dielsiana.
It has a lower degree of species rarity, with Amphithalea alba, Athanasia
guinquedentata subsp. quinquedentata, Delosperma litorale kalkklipvygie, Diosma
subulata, Erepsia simulans, Erica radicans, E.glabella var. laevis, Gladiolus
overbergensis, Lampranthus arbuthnotiae, Lobostemon collinus, Phylica amoena
(local endemic) and Mesembryanthemum (Prenia) vanrensburgii seepampoen being
typical. Thicket clumps are dominated by Euclea racemosa seeghwarrie,
Pterocelastrus tricuspidatus kershout and Robsonodendron maritimum duinesybas.

Other broad plant groups include Secondary Dune Fynbos/ Acacia Thicket |
(Morella cordifolia glashout, Metalasia muricata blombos, Ischyrolepis eleocharis
katstertriet and Ficinia lateralis; Acacia cyclops rooikrans), the result of artificial
planting of the (transverse) dunes with introduced aliens, and a Rocky Shore Littoral
Fringe (Phylica ericoides, Passerina paleacea, Euclea racemosa seeghwarrie,
Pterocelastrus tricuspidatus kershout, Stenotaphrum secundatum buffalo grass,
Cynodon dactylon fine quick, Sporobolus virginicus brakgras), which, whilst only
forming a narrow band along the coast where sandstone is exposed, nevertheless
supports at least two threatened species: Osteospermum hafstroemii and Phylica
amoena (local endemic). Along the sandy parts of the coast there is one further
community, the Sandy Littoral Fringe (Arctotheca populifolia sea pumpkin,
Tetragonia decumbens kinkelbossie (pers.obs.), Thinopyrum distichum sea wheat,
and Ammophila arenaria marram grass), which represents much of the mobile dune
system colonised by pioneering species. Rarity here is the lowest for the area, with
Osteospermum hafstroemii the only threatened species being recorded. However,
several species are endemic to this habitat, but enjoy a widespread distribution.

Cowling (1996) provides a brief account and fairly detailed map (Figure 4.2.5) of the
plantlife of Groot Hagelkraal (which includes most of the Bantamsklip site). Several
species are added to the list of Agulhas Plain endemics, although some have a wider
distribution to the Kogelberg Nature Reserve (SaSFlora, 1998 - 2011): Agathosma
abrupta, Diosma awilana, Erica saxicola, E.pumilus and Spatalla squamata. Species
endemic to Groot Hagelkraal, including two new taxa, are: Agathosma sp.nov.,
Diosma haelkraalensis, Erica calcareophila, E.occulta, Phylica sp.nov. and Spatalla
ericoides. Cowling (1996) claims 800 species for the area, with a high proportion of
2.6 % (21) being locally or regionally endemic. "This must rank as amongst the most
extreme concentrations of point endemism anywhere in the world". Of particular note
is that these species are all associated with the limestone habitat.
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Figure 4.2.4. Plant communities of selected localities along the Gansbaai-Quoin Point J,
coastline (after Cowling et al., 1988b)

Nuclear 1 EIA and EMP 4-50
Specialist Study for Environmental Impact Report
Specialist Study: Botany and Dune Ecology Version 5.0 / February 2011



The following major plant communities are present: Acid Sand Proteoid Fynbos
dominated by Protea compacta Bot River protea, Leucadendron xanthoconus sickle-
leaf conebush, Aulax umbellata Christmasblom, Staavia radiata altydbossie, Erica
pulchella, E filipendula, Staberoha cernua curly cones, Restio similis and Tetraria
bromoides. In seasonally damp sites, Elegia filacea is likely to occur. The granite
outcrop east of the Hagelkraal River (see above) has Leucadendron elimense
bergkatjiepiering as a dominant, but little is known of this community. Neutral Sand
Proteoid Fynbos is associated with colluvial sands derived from limestone and older
coastal sands, with character species Protea susannae stinkblaarsuikerbos,
Leucadendron coniferum duinegeelbos, Diosma arenicola, Erica lineata and
Euchaetis burchellii. Limestone Proteoid Fynbos is typified by Protea obtusifolia
Bredasdorp sugarbush, Leucadendron meridianum limestone conebush, Mimetes
saxatilis limestone conebush, Leucospermum patersonii basterkreupelhout, Erica
propinqua, Diosma spp., Thamnochortus fraternus and Ischyrolepis leptoclados
besemriet.  Occurring on the coastal dunes in the south of the site, Dune
Asteraceous Fynbos is dominated by ericoid-leaved shrubs. Key species include
Passerina paleacea, Phylica ericoides, Metalasia muricata blombos, Agathosma spp.,
Muraltia satureioides skilpadbos, Ischyrolepis eleocharis Kkatstertriet, Elegia
microcarpa and Ficinia lateralis. Thicket species, clumping locally, include Euclea
racemosa seeghwarrie (pers.obs.), Rhus glauca bloukoeniebos, Robsonodendron
maritimum duinesybas, Pterocelastrus tricuspidatus kershout and Maytenus
procumbens duinekokoboom. Finally, small patches of Forest and Thicket of
subtropical affinity are found in parts protected from fire, chiefly on the coast and on
inland limestone scree slopes. Dominant species include Sideroxylon inerme
milkwood, Euclea racemosa seeghwarrie, Pterocelastrus tricuspidatus kershout and
Olea exasperata slanghout. Locally Celtis africana can be prominent, an unusual
feature for this community.

Two azonal communities also occur at Groot Hagelkraal: hygrophilous fynbos
(Figure 4.2.5) associated with wetlands, particularly those influenced by the
Hagelkraal River (Berzelia spp., Psoralea spp. fonteinbos, Leucadendron salicifolium
riviertolbos, Osmitopsis asteriscoides belskruie and Prionium serratum palmiet
(pers.obs.)). Coastal strand vegetation (unmapped) associated with the mobile
primary dunes is confined to a narrow strip along the coast and includes Tetragonia
decumbens kinkelbossie, Hebenstretia cordata, Arctotheca populifolia sea pumpkin
and Ammophila arenaria marram grass.
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4.2.2 Findings & discussion

a Soils

Soils data appear in Table 4.2.1. With a few exceptions, soils separate quite clearly
in an MDS analysis, using all parameters (Figure 4.2.6), and there is a clear
dichotomy between calcareous and non-calcareous substrates. This dichotomy is
also reflected in the plant communities (see below), emphasising the role of soils in
plant species and community distribution. Cohesion in the analysis is particularly
noticeable in the inland and coastal limestones, as well as in the forest, also found on
this substrate. Of interest is the high level of exchangeable calcium found in the
wetland and river samples. These freshwater systems tend to be acidic elsewhere
(Low, unpub. data) but here, interestingly take on an alkaline character.

Table 4.2.1. Results of the analysis of selected topsoils fro m BantamskKlip.
Community descriptions in Table 4.2.2.

— é” Exchangeable cations
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BK1 85| 620 | 273.981 | 482 | 2.27 | 0.36 | 85.65| 9.10| 0.519 | 3.09| 3.75
BK2 9.2 | 490 | 247.489 91092]0.08| 1526 | 0.76 | 0.065| 0.09 | 1.17
BK3 8.6 | 2050 | 329.160 | 12| 0.22 | 0.03| 1499 | 0.71| 0.044 | 0.11| 1.07
BK4 8.6 | 2650 | 219.600 8(0.11]0.03|18.16| 0.36|0.061| 0.17 | 1.22
BK5 8.0| 2510 | 301.344 | 52|0.34|0.06 | 1856 | 158 | 0.117| 050 | 341
BK6 7.6 | 1960 | 165.052 | 73| 0.21|0.24 | 16.86| 1.26 | 0.164 | 2.06 | 3.98
BK7 6.1 | 1080 | 55.241 141 0.29 | 0.15| 10.50 | 2.80 | 0.209 | 3.39 | 5.82
BKS8 8.0 | 2310 | 71.902 0|10.13|0.05|20.29| 0.67|0.130| 1.21| 3.86
BK9A 8.5 | 1180 | 356.332 71029 |0.11|19.77| 0.84|0.084| 0.69| 244
BK9B 7.9 | 1000 | 156.208 1/035|0.12|219 | 1.74|0.202| 2.00| 4.78
BK10-1 7.7 | 1200 | 60.807 21017 |0.15| 23.43| 0.78 | 0.241| 2.08| 5.46
BK10-2 75| 1470 | 33.751 10/ 0.18 |1 0.10 | 16.08 | 1.23 | 0.181 | 1.58| 5.69
BK11 5.6 | 2540 | 281.912 2(030(019| 38| 1.11|0.104| 1.81| 4.22
BK12 4.4 | 6020 | 14.410 11010004 | 1.27| 0.47|0.038| 0.57| 3.48
BK13 4.3 | 2020 7.259 5(024]011| 3.32| 1.37(0.183| 3.01| 5.95
BK14A 4.9 | 7000 2.963 1/005|003| 081| 0.26|0.050| 0.34| 1.82
BK14B 5.4 | 2430 | 21.551 5/1025]0.10| 6.60| 1.15|0.128 | 2.29| 3.73
BK15 4.2 550 | 23.785| 58| 6.99|0.86 | 26.54 | 17.80 | 1.665 | 40.10 | 24.76
BK16A 50| 430 | 23422 | 46| 4.44|0.48 | 45.92 | 13.69 | 1.077 | 25.50 | 24.48
BK granite 5.6 | 2020 | 31.779 5(04410.13| 428 | 1.65|0.110| 145 | 3.64
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Figure 4.2.6. MDS analysis of soils from selected plant communities at Bantamsklip. Most soils separate
out on the basis of the whole suite of parameters tested (Table 4.2.1), although trends in total C, N and

CEC seem to be independent of soil origin. Plant community abbreviations described in Table 4.2.2
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b Flora & vegetation

Individual species lists for Bantamsklip are shown in Appendix 4.2.1, with a composite
list in Appendix 4.2.2. Species numbers for each site have been discussed above.
The total species complement for the study is 463 (Table 4.2.2), against an expected
800 (Cowling et al., 1996). Dominant families are the Asteraceae (daisies) (63 —
13.6%), Cyperaceae (sedges) (35 — 7.5%), Restionaceae (reeds) 35 — 7.5%),
Poaceae (grasses) (27 — 5.8%), Proteaceae (proteas) (25 — 5.4%), and Fabaceae
(peas) (21 — 4.5%). Total species rarity is high for the Cape coast (50 — 10.7%)
(Table 4.2.2) and is discussed in greater detail under the rarity assessment below.

Mapped plant communities, including plot locations, are shown in Figure 4.2.7, with a
brief description of communities and a summary of species data in Table 4.2.2.
Figure 4.2.8 shows images of the major plant communities. Images of individual
species occurring in selected communities are shown in Plates 4.2.1, 4.2.2 and 4.2.3.

Communities with the largest extent are transverse dunes (672.9 ha - 27.9%), neutral
to acid sand fynbos (606.2 ha - 25.2%) and dune fynbos on deflated parabolic dunes
at the coast (507.9 ha — 21.1%). Other communities with over 100 ha coverage are
acid sand fynbos (142.9 ha — 5.9%), coastal limestone fynbos (128.6 ha — 5.3%), and
inland limestone fynbos (114.0 ha — 4.7%).

MDS analysis of plot data (Figure 4.2.9) indicates good separation into communities
on calcareous and non-calcareous substrates. There is a strong affinity amongst
primary, foredune and transverse dune sites, as well as in the coastal limestones.
Interestingly the inland limestone fynbos has very low similarity with that of its coastal
counterpart. Forest, too, displays a distinctive character. There is a close association
of certain acid sand and sandstone communities, as is there is between hygric and
wetter acid sand fynbos. These results, together with the soil analyses, indicate
Cowling’s (1996) neutral sand fynbos to have no status at Bantamsklip. Rather,
separation of communities on the acid sands is probably driven by moisture rather
than pH. In addition Cowling’s azonal hygrophilous fynbos is clearly part of an
association of acid sand fynbos communities and here is treated as a distinct fynbos
community.

Vegetation similarity and dissimilarity is discussed in more detail below. Images
illustrating the nature of each community are included with descriptions (Plates 4.2.1
to 4.2.16) with close-ups of key species found at each site (Plates 4.2.17 to 4.2.19).

Nuclear 1 EIA and EMP 4-55
Specialist Study for Environmental Impact Report
Specialist Study: Botany and Dune Ecology Version 5.0 / February 2011



Table 4.2.2. Plant communities at Bantamsklip (ref  er to Figure 4.2.5), together with summary of speci  es data
Plant _ Flora Vegetation Total plant species Area o
community Description sample | (plot) sample (Red Data) (ha) %
Calcareous sands and limestones
BK1 Rocky shore — shallow sand over sandstone bedrock Yes Yes 27 (1) 7.7 0.3
BK2 Primary dunes on coast Yes Yes 22 (1) 37.4 1.6
BK3 Foredunes at coast (mapped together with primary dunes) Yes Yes 31 (1)
BK4 Vegetation (chiefly invasive Acacia cyclops rooikrans) of mobile to semi-mobile Yes Yes 23 (0) 672.9 27.9
transverse dunes
BK5 Dwarf dune thicket at coast Yes Yes 54 (4) 24.8 1.0
BK6 Inland dune thicket Yes Yes 82 (3 8.5 0.4
BK7 Forest on limestone Yes Yes 25 (0) 2.9 0.1
BK8 Dune fynbos on deflated parabolic dunes Yes Yes 73 (8) 507.9 21.1
BK9 Coastal limestone fynbos Yes Yes 103 (8) 128.6 5.3
BK10 Inland limestone fynbos Yes Yes 89 (15) 114.0 4.7
BK11 Fynbos on sandstone in the northern part of the site | Yes | Yes 58 (10) | 87.4 ‘ 3.6
BK12 Acid sand fynbos Yes Yes 79 (10) 142.9 5.9
BK13 Hygric fynbos on acid sand Yes Yes 37 (0) 34.2 1.4
BK14 Neutral to acid sand fynbos Yes Yes 135 (13) 606.2 25.2
BK15 Wetland in north of site, connected to Groot Hagelkraal River Yes Yes 11 (0) 4.7 0.2
BK16 Groot Hagelkraal River Yes Yes 70 (0) 25.8 11
Developed | Developed areas, chiefly farmland ’ N/A | N/A N/A | 2.5 ‘ 0.1
Total | | | 463 (50) | 24086 | 100.
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Figure 4.2.7. Plant communities occurring at Bantamsklip, showing position of
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(i) Calcareous sands and limestones
Rocky shore (Community BK1) (Plate 4.2.1)

Synonyms: Cowling et al., 1988b; Cowling, 1996) - Rocky Shore Littoral Fringe;
Mucina & Rutherford (2006) — Cape Seashore Vegetation

This is the vegetation just above the high-water mark (see Figures 4.2.7 & 4.2.8),
where shallow calcareous sand over a rocky sandstone wave-cut platform is
found. Although plant cover is high (usually 100%), height is low due to the
harsher conditions experienced at the coast. Key species include Bassia diffusa
soutbossie, Cynodon dactylon fine quick, Dimorphotheca pluvialis witbotterblom,
Mesembryanthemum vanrensburgii and Tetragonia decumbens kinkelbossie.
This community has a strong association with the primary dunes
(Figures 4.2.7 & 4.2.8) which occur in the same zone, but where dune formation
is more marked.

Species number is a modest 27 with one on the Red Data list (Table 4.2.2).

MDS analysis of vegetation plots (Figure 4.2.9) indicates a close association with
the primary dunes, and a general relationship with the fore- and transverse
dunes.

The narrowness of the community, confined as it is to a narrow strip just above
the high-water mark, is reflected in its occupying only 7.7 ha (0.3%) of the site
(Table 4.2.2).

Primary dunes (Community BK2) (Plate 4.2.2)

Synonyms: Cowling et al., 1988b - Sandy Littoral Fringe; Mucina & Rutherford
(2006) — Cape Seashore Vegetation

As its name suggests, this is the vegetation of the pioneering coastal dunes,
along with the rocky shore (BK1), located just above the high-water mark
(Figures 4.2.7 & 4.2.8). Chief characteristic is mobile sand, with plant cover as a
result low to moderate and plant height generally low. Key species include the
introduced Ammophila arenaria marram grass, Metalasia muricata blombos, and
Tetragonia decumbens kinkelbossie.

In the MDS analysis (Figure 4.2.9), this community enjoys a close relationship
with that of the rocky shore, and to a lesser extent with the fore- and transverse
dunes.

Due to the harsh coastal conditions, species numbers are predictably low (22)
with one on the Red Data list (Table 4.2.2).

As with the above community, extent is small (37.4 ha — 1.6%) (Table 4.2.2).
Foredunes (Community BK3) (Plate 4.2.3)

Synonyms: Cowling et al., 1988b; Cowling, 1996 - Sandy Littoral Fringe; Mucina
& Rutherford — Cape Seashore Vegetation

This community forms an early part of the dune succession at the coast, where
sands are slightly more stable and conditions less stressful for plantlife. As with
its Primary Dunes counterpart (see above), this community is confined to a
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narrow strip along the coast, rarely moving more than 50 m inland (Figures 4.2.7
& 4.2.8). Cover and height are higher than in the primary system, with key
species including Carpobrotus acinaciformis sour fig, Ehrharta villosa var. villosa

pypgras, Helichrysum patulum kooigoed, Metalasia muricata blombos and
Psoralea repens duine-ertjie.

The MDS analysis (Figure 4.2.9) shows the four pioneering communities at the
coast to be fairly closely related, including a strong link with the transverse dunes.

For a pioneering community, species numbers are low as expected (31) with one
Red Data taxon (Table 4.2.2).

This community has been mapped together with the primary dunes and shares
the extent (37.4 ha) of the combined primary-foredunes system.
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Plate 4.2.3: Foredunes (Community BK3)
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Figure 4.2.9. MDS analysis of plot data from Bantamsklip. Clear associations may be seen within the

primary, fire and transverse dunes, acid sands, and limestones and coastal sands. The distinction

between calcareous and non-calcareous substrates is also obvious. See the text and Table 4.2.2 for
description of plant communities
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Transverse dunes (Community BK4) (Plate 4.2.4)

Synonyms (Cowing et al., 1988b; Cowling, 1996): Secondary Dune Fynbos/
Acacia Thicket; Mucina & Rutherford (2006) — Overberg Dune Strandveld

These dunes (see Figures 4.2.7 & 4.2.8) have been historically planted with
Acacia cyclops rooikrans to prevent driftsand and today this species is a problem
invader in the area. Although naturally species numbers and cover tend to be
low (pers.obs.), A.cyclops ironically permits the colonisation of mobile sands by
other non-pioneer indigenous plants. Key species include Acacia cyclops, Ficinia
lateralis dune sedge, Metalasia muricata blombos and Morella cordifolia dune
waxberry. Vegetation tends towards fynbos, although several thicket species are
present.

Analysis of vegetation plots (Figure 4.2.9) indicates a close association between
this community and the foredunes, but a general relationship with the pioneering
communities at the coast.

This has one of the lowest species numbers for the site (23), with none on the
Red Data list (Table 4.2.2).

Transverse dunes occupy the largest area of any community at Bantamsklip
(672.9 ha — 27.9%) (Table 4.2.2). The community is exclusively coastal and is
found south of the R43.

Plate 4.2.7: Transverse dunes (Community BK4)
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Dwarf coastal thicket (Community BK5) (Plate 4.2.5)

Synonyms: Cowling et al., 1988b; Cowling, 1996 - Thicket; Mucina & Rutherford
(2006) — Overberg Dune Strandveld.

As its name implies, this thicket form is located near the coast, generally inland of
the rocky shore, and primary and foredunes (see Figures 4.2.7 & 4.2.8).
Although short (50 — 70 cm tall), it is a dense community, being dominated by
broad-leaved shrubby elements. Key species include Euclea racemosa
seeghwarrie, Helichrysum revolutum strandsewejaartjie, Metalasia muricata
blombos, Passerina cf. rigida duinegonnabas and Pterocelastrus tricuspidatus
kershout.

Although the MDS analysis of vegetation plots (Figure 4.2.9) shows this
community as a separate entity, it has a fairly close relationship, at about 15%
similarity, with the fore- and transverse dunes. This provides an indication of a
successional relationship amongst these five coastal communities. However it
bears little affinity with the inland thicket (see below and Figure 4.2.9).

Species numbers are virtually double those of each of the preceding communities
(54), with four on the Red Data list (Table 4.2.2).

Extent of dwarf thicket for the whole site is 24.8 ha (1.0%) (Table 4.2.2).

Plate 4.2.5: Dwarf t hicket at coast (Community BK5)
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Inland dune thicket (Community BK6) (Plate 4.2.6)

Synonyms: Cowling et al., 1988b; Cowling, 1996 - Thicket; Mucina & Rutherford
(2006) — Overberg Dune Strandveld.

This community (see Figures 4.2.7 & 4.2.8) is located around the Groot
Hagelkraal homestead, inland of the Gansbaai road. The substrate is probably a
more recent dune which has blown inland from the coast, and which overlays a
calcrete pan. Vegetation is dense, with individual plants reaching 2 m and taller.
As with the dune thicket of the West Coast (see section on Duynefontein;
Boucher, 1987), the community is a mosaic of thicket and dune fynbos.

Key species include Carissa bispinosa noem-noem, Cassine peragua
bastersaffraan, Euclea racemosa seeghwarrie, Ischyrolepis eleocharis
katstertriet, Metalasia densa blombos, Olea exasperata slanghout,
Chrysanthemoides monilifera bietou, Rhus lucida blinktaaibos, Cassytha ciliolata
dodder, Osyris compressa Cape sumach, and Pterocelastrus tricuspidatus
kershout.

MDS analysis of vegetation plots shows this community to be distinctive
(Figure 4.2.9), but with an interesting relationship (at about 20%) with the coastal
and inland limestones.

A high total of 82 (3 Red Data) species was recorded from this site (Table 4.2.2).

Extent of inland thicket, the smallest coverage at BantamskKlip, is only 2.9 ha
(0.1%) (Table 4.2.2).

Plate 4.2.6: Inland dune thicket (Community BK6)
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Forest (Community BK7) (Plate 4.2.7)

Synonyms: Cowling et al., 1988b; Cowling, 1996 - Forest; Mucina & Rutherford
(2006) — Southern Coastal Forest.

Forest is extremely localised along this coastline, with one of the main patches at
Baardskeerdersbos (Taylor, 1961), about 8 km north of Bantamsklip. This
community is rare on the site and is found in sheltered places on the inland
limestones, usually in moister sites (see Figures 4.2.7 & 4.2.8) This relatively
species-poor community is dominated by taxa including Celtis africana white
stinkwood, Sideroxylon inerme milkwood, Chionanthus foveolatus fine-leaved
ironwood, with Stipa dregeana steekgras providing the main understory cover.
Trees reach a height of some 10 m.

Analysis of vegetation plots (Figure 4.2.9) indicates this community to be totally
distinctive with a very low relationship with any of the other sites.

Species number is low (25) with no Red Data taxa recorded (Table 4.2.2).

Extent of this community is 2.9 ha (0.1%) (Table 4.2.2).

Plate 4.2.7: Forest on limestone (Community BK  7)
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Dune fynbos on deflated parabolic dunes (Community BK8) (Plate 4.2.8)

Synonyms: Cowling et al., 1988b; Cowling, 1996 - Dune Asteraceous Fynbos;
Mucina & Rutherford (2006) — Overberg Dune Strandveld.

This plant community (see Figures 4.2.7 & 4.2.8) appears to colonise older,
deflated parabolic dunes that have been fairly well-leached (Cowling, 1988b), but
nevertheless retain a high degree of calcium (see Table 4.2.1). This habitat
seems to be specific to the Southern and Eastern Cape regions where it is
prominent for long stretches of coastline (Cowling et al, 1988b; Low & Pond,
2006b). It is absent from the West Coast (Boucher, 1987; pers.obs., and also
see section on Duynefontein above). Correspondingly vegetation on this dune
system is restricted to the southern and eastern parts. As Cowling et al. (1988b)
imply, the community is dominated by the Asteraceae (daisy) family, although
locally other species may replace this group. Key species include Disparago
ericoides basterslangbos, Erica coccinea vlakteheide, Ischyrolepis eleocharis
besemriet, Metalasia brevifolia blombossie, Otholobium bracteolatum
skaapbostee and Passerina rigida duinegonnabas, with individuals reaching
between 1 mand 2 m.

This community shows a strong affinity with coastal limestone fynbos
(Figure 4.2.9, and see below) and it is likely the two are located on a gradient
driven by depth of sand over limestone, but some distance from the high-water
mark to avoid the wind and salt spray which govern the pioneering vegetation
along this coastline.

Species numbers are relatively high (73) with eight on the Red Data list
(Table 4.2.2).

This community occupies a significant proportion of the site (507.9 ha — 21.1%)
(Table 4.2.2)

Plate 4.2.8: Coastal sand fynbos (Commun ity BK8)
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Coastal limestone fynbos (Community BK9) (Plate 4.2  .9)

Synonyms: Cowling et al., 1988b; Cowling, 1996 only describe proteoid limestone
fynbos; Mucina & Rutherford (2006) — Agulhas Limestone Fynbos, although, like
Cowling, this unit is not mapped at the coast.

Limestone is exposed locally at the coast (Figures 4.2.7 & 4.2.8) and this results
in a community which is influenced by both soil depth as well as coastal
conditions, but which extends inland for only a kilometre (sensu Figure 4.2.7).
Plant height is low (25 cm, rarely 50 cm) with cover to about 85%. Key species
include Ischyrolepis eleocharis katstertriet, Otholobium  bracteolatum
skaapbostee, Helichrysum cf. dasyanthum kooigoed, Muraltia satureioides
skilpadbos, Senecio cf. arniciflorus, Disparago ericoides basterslangbos and
Erica coccinea vlakteheide. The presence of Elegia tectora dekriet, Falkia
repens oortjies and Juncus kraussii biesie on the limestones in the south-west
indicates localised wetting but not a wetland per se.

Although the coastal limestones are fairly closely aligned (Figure 4.2.9), there is
very low similarity (<5%) with their inland counterparts; in fact there is closer
association with the pioneering floras at the coast (Figure 4.2.9) than the inland
limestones and other communities on calcareous substrates. A distinction should
thus be made for coastal and inland limestone fynbos, and this is strongly
influenced by the presence or absence of the Proteaceae (see Cowling, 1988b).
This differentiation is also apparent in the Sandberg area, west of Cape Agulhas
(Low & Pond, 2006b, and unpub.) where there is a two way gradient of depth of
sand over limestone and distance from the coast.

Species number of this community is the second highest recorded for the area
(103, with eight on the Red Data list) (Table 4.2.2).

Extent is 128.6 ha (5.3%) (Table 4.2.2).

Plate 4.2.9: Coastal limestone fynbos (Community BK9)
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Inland limestone fynbos (Community BK10) (Plate 4.2  .10)

Synonyms Cowling et al., 1988b; Cowling, 1996 - Limestone Proteoid Fynbos;
Mucina & Rutherford (2006) — Agulhas Limestone Fynbos.

This is the vegetation of the inland limestone hills of the region, situated some
distance from the coast (Figures 4.2.7 & 4.2.8). Proteaceae tend to dominate, as
do other typical fynbos elements such as the Ericaceae and Restionaceae, whilst
there is also a strong presence of other ericoid-leaved shrubs. Plant cover is
modest (about 75%) with individuals reaching 1 m and occasionally 1.5 m. Key
species include Berkheya coriacea disseldoring, Hypodiscus willdenowia,
Leucadendron meridianum limestone conebush, Phylica cf. dodii and
Thamnochortus fraternus.

MDS analysis of plots shows the community to be distinct, but with a low, if not
intriguing, association (<5%) with fynbos on sandstone and the sands of the
inland plain (Figure 4.2.9).

Species number is high (89) with the greatest number of Red Data taxa (15) for
the site (Table 4.2.2).

The community covers some 114.0 ha (4.7%) (Table 4.2.2).

Plate 4.2.10: Inland limestone fynbos (Community BK10)
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(i) Sandstone
Fynbos on sandstone (Community BK11) (Plate 4.2.11)

Synonyms: Cowling et al., 1988b; Cowling, 1996 - Proteoid Fynbos; Mucina &
Rutherford (2006) — Overberg Sandstone Fynbos.

This is Cowing et al.’s (1988b) sandstone form of proteoid fynbos (see
Figures 4.2.7 & 4.2.8) which dominates large parts of the landscape where
sandstones of the Table Mountain Group are exposed (sensu Gresse & Theron,
1997). Typically proteoids emerge to about 1.5 m, over an understory of ericoid-
leaved shrubs, restios and occasionally sedges, with cover at 95%. Key species
include Erica plukenetii hangertjie, Leucadendron xanthoconus sickle-leaf
conebush, Leucospermum cordifolium speldekussing, Protea compacta Bot River
protea, P.longifolia swartbaard and Restio cf. triticeus besemgoed.

Analysis of plot data (Figure 4.2.9) indicates a community with a strong
association with acid to neutral sands of the plain (BK14), and not the wetter acid
sands (BK12 and BK13). Having said that, the sandstone fynbos has a mere
15% similarity with that of the drier sand fynbos.

Species number for this community is a modest 58, but with a high proportion
(10) of Red Data species (Table 4.2.2).

The community is confined to the eastern and northern margins of the site,
occupying 87.4 ha (3.6%) (Table 4.2.2).

Plate 4.2.11: Sandstone fynbos (Community BK11)
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(i)  Neutral to acid sands
Wet acid sand fynbos (Community BK12) (Plate 4.2.12 )

Synonyms: Cowling et al., 1988b; Cowling, 1996 - Acid Sand Proteoid Fynbos;
Mucina & Rutherford (2006) — Agulhas Sand Fynbos.

This community abuts the sandstone slopes and occupies older colluvial sands,
which appear to be largely sandstone-derived. Ironically, it does not display an
expected close similarity with its sandstone counterpart (Figure 4.2.9) although it
does cluster with general acidic substrate formations. Height of the vegetation
tends to be less than 1 m, with cover at about 85%. Key species include
Cassytha ciliolata dodder, Erica cf. axillaris bruinbasterheide, Erica imbricata kér-
kér, Leucadendron xanthoconus sickle-leaf conebush and Penaea mucronata.

MDS analysis (Figure 4.2.9) of vegetation plots places this community with that of
hygric fynbos (see BK13, below). The link is understandable, with damp to wet-
loving species such as Berzelia lanuginosa vleiknopbos, Leucadendron
xanthoconus, Drosera trinervia and several restios present in both communities.

Species number 79 with a high proportion (10) on the Red Data list (Table 4.2.2).

This community is found on sandy flats in the northern part of the site (142.9 ha —
5.9%) (Table 4.2.2).

Plate 4.2.12: Wet acid sand fynbos (Community BK12)
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Hygric acid sand fynbos (Community BK13) (Plate 4.2  .13)

Synonyms: Cowling et al., 1988b; Cowling, 1996 - (azonal) hygrophilous fynbos;
Mucina & Rutherford (2006) — Agulhas Sand Fynbos.

Although Cowling et al. (1988b) claim this to be an azonal community, probably
because of its association with azonal wetlands and the Groot Hagelkraal River in
the north of the site, MDS analysis (Figure 4.2.9) shows a clear similarity (20%)
with the drier acid sand fynbos (BK12) described above. This is a dense
community (100%) with plants reaching over 2.5 m (Figures 4.2.7 & 4.2.8). Itis
probably associated with underlying seepages.

Key species include Berzelia lanuginosa vleiknopbos, Leucadendron salicifolium
riviertolbos, Merxmuellera cincta olifantsgras, Morella quercifolia maagpynbossie
and Phylica axillaris subsp. maritima.

A total of only 37 species (no Red Data) was recorded from this community
(Table 4.2.2).

The extent of this community is 34.2 ha (1.4%) (Table 4.2.2).

Plate 4.2.13: Hygric acid sand fynbos (Community BK13 )
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Moist neutral to acid sand fynbos (Community BK14) (Plate 4.2.14)

Synonyms: Cowling et al., 1988b; Cowling, 1996 - Neutral Sand Proteoid Fynbos;
Mucina & Rutherford (2006) — Agulhas Sand Fynbos.

Cowling et al., 1988b, describe this form of fynbos (see Figures 4.2.7 & 4.2.8) as
occurring on neutral to slightly acid sands. However, soil analysis (see Table
4.2.1 above) indicates the sands of the area north of the Gansbaai road all to be
acidic. Whilst there is possibly a narrow strip of neutral sands abutting the
limestone hills, as intimated by Cowling et al. (1988b), the differentiation amongst
the vegetation of these sands is more than likely to be driven by soil moisture, i.e.
a gradient influenced by the latter and not predominantly by chemistry or pH.

This is borne out by the MDS analysis where the drier sands (BK12) associate
with the acidic sandstone, and in a general grouping with the acidic, yet wetter,
communities BK12 and BK13 (see above).

Key species include Leucadendron coniferum geeltolbos, Leucadendron
linifolium kraaltolbos, Leucadendron xanthoconus sickle-leaf conebush, Mimetes
cucullatus rooistompie, Penaea mucronata, Protea obtusifolia limestone
sugarbush, P.susannae stinkblaarsuikerbos and Restio cf. triticeus besemgoed.

This community has the highest number (135) of species for all of the
communities described for the site, 13 of which are on the Red Data list
(Table 4.2.2).

The extent of the community, the second largest area on the site, is 606.2 ha
(25.2%) (Table 4.2.2).

Plate 4.2.14: Moist neutral to acid sand fynbos (Community BK14)
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(i)  Wetland
Wetland (Community BK15) (Plate 4.2.15)

Synonyms Cowling et al., 1988b; Cowling, 1996 - azonal wetlands; Mucina &
Rutherford (2006) — Cape Lowland Freshwater Wetlands.

Wetlands do not feature prominently at Bantamsklip, south of the Gansbaai road.
However, seeps are fairly extensive to the north and are associated with wet
fynbos (see above) and the Groot Hagelkraal River (see Figures 4.2.7 & 4.2.8).
The wetland sampled in this study, wedged as it is between the limestone hills of
the north and the River, clearly drains an alkaline, calcium rich substrate and this
is evidenced in the soils analysis (Table 4.2.1), which also shows an unusual
juxtaposition, almost a contradiction, of an acid soil high in exchangeable
calcium. Nevertheless this is a freshwater system, as is shown by the dominance
of Carpha glomerata vleibiesie as well as Merxmuellera cincta olifantsgras.

Although the results are not presented here, a MDS analysis was undertaken
which included the wetland and riverine sites. This indicated a slight similarity
with the wetter acid sand communities, and a moisture gradient between damp
acid sand fynbos and the wetland/riverine sites.

As with many Cape freshwater wetlands (Low, unpub.), the species complement
is extremely low (11) with none on the Red Data list (Table 4.2.2).

This is a very small community, occupying only 4.7 ha (0.2%) (Table 4.2.2).

Plate 4.2.15: Azonal freshwater wetland linked to the Groot
Hagelkraal River in the north of the site (Communit  y BK15)
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(iv) River
Groot Hagelkraal River (Community BK16) (Plate 4.2.  16)

Synonyms Cowling et al., 1988b; Cowling, 1996: azonal riverine; Mucina &
Rutherford (2006) — Cape Lowland Freshwater Wetlands.

The Groot Hagelkraal River (Figures 4.2.7 &4.2.8) dissects the site and
eventually feeds into the sea just east of Pearly Beach. For the purposes of this
study, only the upper reaches have been considered as the lower parts are
located outside the Bantamsklip property. The Freshwater Consulting Group will
deal in more detail with this system and also the wetland. Suffice to say, this is
an exceptional riverine system, with distinctive vegetation not allied to the hygric
fynbos abutting the river. The dominant species is Prionium serratum palmiet,
which forms extensive stands along the length of this ostensibly longitudinal
wetland.

Seventy species, none Red Data, recorded from five localities along the river, are
found in this community (Table 4.2.2). Although there is fairly marked variation
along its length, only the upper Prionium—dominated section has been sampled
for vegetation. However, the floristic assessment has to some extent covered the
variation along the river (see below).

The river is some 25.8 ha in extent (1.1 %) (Table 4.2.2).
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Plate 4.2.17 Sandstone and acid fynbos floraatBa ntamsklip

Tetraria thermalis common on sandstone and
with good post fire recovery

Leucospermum pedunculatum white trailing
pincushion — regional endemic

Lampranthus tenuifolius local endemic, new
range extension and critically threatened

Protea compacta Bot River protea — regional
endemic and Red Data species
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Plate 4.2.18 Limestone flora at Bantamsklip

Gladiolus variegatus regional endemic, and
confined to limestones

Leucospermum patersonii basterkreupelhout —
coastal limestone and regional endemic, as
well as on the Red Data list

Osyris speciosa regional endemic, often on
limestone

Mimetes saxatilis rooistompie, limestone and
local endemic, and an Endangered species

Lampranthus ceriseus — endemic to limestone
and regional endemic. This species is on the
Red Data list
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Plate 4.2.19 Coastal dunes and limestones at Banta msklip

Mesembryanthemum vanrensburgii
seepampoen in rocky shore habitat — coastal
and regional endemic

Satyrium carneum rooitrewwa on coastal
limestones

Erica coccinea viakteheide on coastal
limestone

Tetragonia decumbens  kinkelbossie on

Gazania krebsiana gousblom with Muraltia primary dunes

satureioides (purple flowers) in coastal sand

fynbos
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c Floristic analysis

() Local analysis

MDS analysis of local floras is shown in Figure 4.2.10. As with the plot analysis,
there is clear separation of floras on calcareous and non-calcareous soils, as is
the association of pioneering habitats at the coast. The expected succession
from primary to stable dunes is not apparent, and this is echoed in the vegetation
analysis. However, there is a strong moisture gradient between drier and wetter
acid sand floras and this explains the differences in communities on an otherwise
relatively uniform substrate.

(i) Subregional analysis

Cluster analysis of several subregional floras between Hermanus and Cape
Agulhas (Figure 4.2.11) shows the Bantamsklip combined calcareous flora to be
distinctive. Similarity with local sites is between 28% (Uilkraalmond) and 50%
(Walker Bay). Although there is not a significant negative correlation between
distance from Bantamsklip and decrease in species similarity, there is a definite
trend which suggests this pattern. Of interest is that the Hermanus-Quoin Point
coastline has a flora quite different (only 25% similarity) from that of the coastline
in the vicinity of Cape Agulhas, and two flora centres can be recognised, both
being part of the larger Agulhas Plain flora. Analysis of calcrete floras (only six
could be found for the subregion), indicates a split between coastal (non-
proteoid) and inland (proteoid) floras. Similarity between the two groups is only
15%.

(i) Endemism

Very little detailed information on endemism in the flora of the Overberg-Agulhas
region is available. At a very broad scale, the Agulhas Plain, into which the study
site falls, is accorded its own phytogeographic centre (Weimarck, 1941; Goldblatt
& Manning, 2000). Comparison of the Agulhas and Humansdorp floras (Cowling
& Holmes, 1992) indicated a higher level of Cape endemics in the former as well
as major compositional differences. The latter included a decline in typical Cape
genera as one moved further east.

A summary of endemism at Bantamsklip, based upon the species distribution
data in Appendix 4.2.3 is shown in Table 4.2.3. Endemism is fairly high for the
site, with 10 regional, eight regional and habitat, six local and 10 local and habitat
endemics, giving a total of 34 (Table 4.2.3). The highest number of endemics is
found in the limestone fynbos, followed by fynbos on acid sand. Endemism is
high for the Agulhas Plain (Cole et al., 2002), and seems to be particularly
significant at Bantamsklip (Cowling et al., 1988; Cowling, 1996).

Again, virtually no specific research has been performed on the dune and related
floras of the region. Euston-Brown's (2004) work does, however provide a
glimpse of local flora composition, although confined to nature reserves along the
coastline between Walker Bay and Waenhuiskrans. However, no
contextualisation is provided for the flora, other than to state that out of a total of
460 indigenous species recorded, 75 were local and 130 Cape fynbos endemics.
Work elsewhere in the Western Cape has indicated calcareous floras to be
distinct, with major differences between calcareous dunes and inland acid sandy
flats (Low, 2000; Low & Pond, 2006). Key reasons are the soil chemistry, with
notable dominance of calcium (see above), mobility of the sandy substrate and
proximity to the coast (sensu Daines & Low, 1993).
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Figure 4.2.10. MDS analysis of terrestrial floras at Bantamsklip. Plant communities as per Table 4.2.2. There is a clear
distinction between calcareous and non-calcareous substrates. The independent associations of primary and climax
(mature) dune and limestone floras is apparent, as is the moisture gradient amongst communities on acid sand. Similarities
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Figure 4.2.11. Cluster analysis of calcareous substrate floras from the coastline between Hermanus and
Cape Agulhas. The separation of the regional flora into two centres (western Agulhas plain (including
Bantamsklip) and Cape Agulhas) is clearly evident. Abbreviations explained in Appendix 4.2.4
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Table 4.2.3. Endemics recorded from each community
from species distribution data in Appendix 4.2.3).
communities see Table 4.2.2.

at Bantamsklip (summarised
For description of plant

Species Number

Site Regional Local

Site description Regionall and Local and

Label , . . . TOTAL

endemics habitat endemics habitat
endemics endemics

BK1 | Rocky shore 0 0 0 0 0

BK2 | Primary dunes 0 0 0 0 0

BK3 Foredunes 1 0 0 0 1

BK4 Transverse dunes 1 0 0 0 1
Dwarf coastal

BK5 thicket 0 1 0 0 1
Inland thicket on

BK6 calcareous sand 0 0 1 0 1

BK7 Forest on limestone 0 0 0 0 0
Coastal fynbos on

BKS8 deep sand 1 0 0 1 2
Coastal limestone

BK9 fynbos 2 2 0 1 5
Inland limestone

BK10 fynbos 1 5 1 5 12
Fynbos on

BK11 sandstone 4 0 1 0 5

BK12 Wet fynbos on acid 3 > > > 9
sand
Hygric fynbos on

BK13 acid sand 0 1 1 0 2
Moist fynbos on

BK14 acid sand 1 3 2 1 7

BK15 | Wetland 0 1 0 0 1

BK16 G_root Hagelkraal 1 1 0 0 5
River

Total 10 8 6 10 34
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d Dune systems

Mapped dunes of the Bantamsklip site and approximately 120 km of coastline, from
Hermanus to Cape Agulhas, are shown in Figure 4.2.12, with a more detailed map
depicting dunes at Bantamsklip appearing in Figure 4.2.13. An aerial photo mosaic
shows the location of transverse and deflated parabolic dunes (Figure 4.2.14). Dune
type and system nomenclature is adapted from Tinley (1985), Low & Pond (2004) and
Low & Pond (2006a & 2006b). Six dune types are found in the area (Table 4.2.4):
dune sand over TMS (sandstone), dune sand over limestone, embryo (primary)
dunes, parabolics, deflated parabolics (older, flattened versions of the younger