Trees and Shrubs
Acacia burkei

Acacia nilotica

Acacia robusta

Acacia tortilis

Aloe marlothii
Berchemia discolor
Bolusanthus speciosus
Boscia foetida
Combretum hereroense
Dichrostachys cinerea
Diospyros lycioides
Dodonaea angustifolia
Ehretia rigida

Euclea undulata

Grasses

Aristida adscensionis
Aristida congesta
Aristida stipitata
Brachiaria serrata
Cymbopogon excavatus

Enneapogon scoparius

Forbs

Barleria sinensis
Blepharis subvolubilis
Bulbostylis hispidula
Commicarpus pentandrus
Geigeria burkei
Hermannia modesta
Hibiscus micranthus
Indigofera sp

Ipomoea ommaneyi

Kyphocarpa angustifolia
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Grewia bicolor M
Grewia flava
Grewia monticola

Grewia vernicosa

Gymnosporia buxifolia M
Opuntia ficus-indica A
Ozoroa sp

Peltophorum africanum
Sclerocarya birrea MP
Searsia engleri

Securinega virosa

Tarchonanthus camphoratus

Ximenia caffra M
Ziziphus mucronata M
Eragrostis rigidior D

Fingerhuthia africana
Heteropogon contortus
Stipagrostis uniplumis

Themeda triandra

Lippia scaberrima
Melhania prostata
Melhania sp

Ocimum americanum
Pearsonia sp

Rhynchosia sp

Tribulus terrestris W
Waltheria indica W
Zinnia peruviana w
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Number of species recorded:

Indigenous | Aliens / | Total Red Protected | Medicinal
Weeds Data

Trees and | 27 1 28 0 3 10
shrubs
Grasses 11 0 1
Forbs 16 3 19
Total 54 4 58 0 3 10
Discussion

This bushveld community occurs widespread and are not threatened. Although the
vegetation is disturbed and degraded, the species richness is high but no red data
species were found during the survey. Note should be taken of the presence of a few
smaller individuals of Sclerocarya birrea (Marula) which is a protected tree. A permit
from the provincial forestry department and nature conservation authority will be
needed if any individual of this species that may occur in the way of the proposed
development has to be removed or cut. Aloe marlothii and Boscia foetida, protected
by provincial ordinance, is also found in the area. The developers should take care to
identify all Marula trees for protection or for application of permits to cut or remove

individual trees.

The alien Opuntia ficus-indica (Prickly Pear) is and invader species which should be
eradicated.

It is suggested that:

= The proposed development could be supported.

= All alien plant species be removed and controlled, (Conservation of
Agricultural Resources Act, Act 43 of 1983, Amendment of 2001).

= The aloes should be rescued and can be used in any rehabilitation program.
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= Only indigenous species should be used for gardening within the mining

development area.

4. Drainage Lines

The drainage line is located on the eastern boundary of the site. This drainage line is
very shallow, very inconspicuous, covered with general plains bushveld, sometimes
with slightly larger trees. The soils are covered with white calcareous limestone
pebbles. The vegetation is degraded thorny bushveld, dominated by acacia tortilis,
Acacia nilotica and Dichrostachys, therefore blending with the Dichrostachys cinerea
Plains Bushveld

The grass layer is often poorly developed, 0.3 m tall and covers only 30%. The most
dominant grasses are Enneapogon scoparius and Eragrostis rigidior. Various forb

species occur scattered in the grassy layer, and these are not abundant.

Figure 6: The limestone in the drainage line
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Community 4: Drainage Lines

Status Drainage lines are considered as sensitive

Soil Sandy with limestone Rockiness 5-10%
Conservation | High Sensitivity: High
Value

Agricultural Low Need for | Low
potential: rehabilitation

Dominant spp. | Acacia tortilis, Acacia nilotica, Aloe wickensii,

Vegetation structure
Layer Height (m) Cover (%)
Trees 3-5 5-10
Shrubs 1-3 10
Grass 0.3 30 |
Forbs 0.3 5
Trees and Shrubs
Acacia nilotica Md Grewia flava
Acacia tortilis Md Grewia flavescens
Aloe marlothii p Gymnosporia buxifolia M
Combretum hereroense Lycium bosciifolium
Dichrostachys cinerea M Opuntia ficus-indica A
Ehretia rigida Ormocarpum trichocarpum
Eriocephalus sp Pappea capensis
Euclea undulata dM Searsia engleri
Grasses
Aristida adscensionis Eragrostis rigidior d
Aristida congesta Eragrostis trichophora
Enneapogon cenchroides Melinis repens
Enneapogon desvauxii Oropetium capensis
Enneapogon scoparius d Pogonarthria squarrosa
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Forbs

Abutilon angulatum

Hermannia modesta

Acalypha villicaulis M Hermbstaedtia odorata
Acrotome inflata Hibiscus micranthus
Aloe cryptopoda p Huernia sp p
Aloe globuligemma p Indigofera sp
Aloe greatheadii pM Kleinia longiflora M
Aptosimum lineare Kyphocarpa angustifolia w
Asparagus sp Lantana rugosa
Barleria sinensis Leucas glabrata
Blepharis mitrata Lippia javanica
Catharanthus roseus w Ocimum americanum
Chascanum pinnatifidum Oxygonum dregeanum
Clerodendrum ternatum Pavonia burchellii
Euphorbia schinzii Phyllanthus maderaspatensis
Evolvulus alsinoides Senna italica w
Felicia muricata Sida alba
Fimbristylis hispidula Solanum incanum
Geigeria burkei Tribulus terrestris W
Gomphocarpus fruticosus W Vernonia poskeana
Gomphrena celosioides w Waltheria indica w
Heliotropium steudneri Zinnia peruviana w
Number of species recorded:

Indigenous | Aliens / | Total Red Protected | Medicinal

Weeds Data

Trees and | 15 1 16 0 1 5
shrubs
Grasses 10 0 10
Forbs 34 42 2
Total 59 9 68 5 7
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Discussion

space plan, and thus protected.

ECOAGENT

All drainage lines are regarded as ecologically sensitive. No development is planned
in the area of the drainage lines. The drainage lines should be included in an open
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5. Moist Open Dambo Shrubveld

A narrow, east-west stretching belt of Moist Open Dambo Shrubveld

is present in

the northern section of the site. Few small scattered shrubs occur in a dense grass

layer, with clayey soils indicating moister conditions. The most prominent species are

the grasses Bothriochloa insculpta and Urochloa mosambicensis. Forbs species are

very rarely found in the dense grass layer.

Community 5: Moist Open Dambo Shrubveld

Status Moist Dambo

Soil clay Rockiness 5-10%
Conservation | Medium Sensitivity: Low
Value

Agricultural Low Need for | Low
potential: rehabilitation

Dominant spp.

Bothriochloa insculpta, Urochloa mosambicensis

Vegetation structure {
Layer Height (m) Cover (%)

5 3-5 5 ‘
Shrubs 1-3 15 |
Grass 0.3 85

Forbs 03 <1

The following plant species were recorded from this plant community:

Trees and Shrubs

Acacia karroo

Boscia foetida

M
pM

Combretum apiculatum

Commiphora pyracanthoides

Dichrostachys cinerea M

~/ ECOAGENT
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Searsia engleri Ziziphus mucronata M
Securinega virosa
Grasses and Sedges
Aristida congesta Eragrostis superba
Bothriochloa insculpta D Heteropogon contortus
Digitaria brazzae Panicum maximum
Eragrostis rigidior Urochloa mosambicensis D
Forbs
Justicia sp Schkruhria pinnata M
Number of species recorded:

Indigenous | Aliens / | Total Red Protected | Medicinal

Weeds Data

Trees and | 13 0 13 0 i 7
shrubs
Grasses 0 0 0
Forbs 0 1
Total 32 23 1 8
Discussion

This is a narrow belt of moist grassland which has Medium
due to its very small size the sensitivity is regarded as Low.

It is suggested that:

= The proposed development could be supported.
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Figure 7: The Moist Open Dambo Grassland
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6. Aloe Shrubveld

This area is restricted to the central part of the study site (24°20'50.8"S;
29°30'35.7"E). The dominant woody species are mainly Grewia flava, Euclea

undulata, Searsia engleri and Gymnosporia buxifolia, though the presence of many

Aloes is the most conspicuous.

Community 6: Aloe Shrubveld

Status Natural though utilised

Soil Sandy with limestone Rockiness 5-10%
Conservation | Low Sensitivity: Medium
Value

Agricultural Low Need for | Low
potential: rehabilitation

Dominant spp.

Aloe wickensii, Aloe greatheadii, Aloe fosteri, Aloe globuligemma

Vegetation structure

Layer Height (m) Cover (%)
Trees 3-5 2

Shrubs 1-3 40

Grass 0.3 55

Forbs 0.3 5

Trees and shrubs

Aloe marlothii

Boscia foetida

P
P

Combretum hereroense

Dichrostachys cinerea

Eriocephalus sp
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ECOLOGY & BIODDIVERSITY CONSULTANTS

Euclea undulata

Grewia flava

dMm

Gymnosporia buxifolia

Lycium bosciifolium

Searsia engleri

_

Naboom north March 2011

32




The grass layer is often poorly developed, 0.3 m tall and covers only 55%. The most

dominant grasses are Enneapogon scoparius and Eragrostis rigidior.

Grasses

Aristida adscensionis
Aristida congesta
Enneapogon cenchroides
Enneapogon scoparius

Eragrostis rigidior

Forbs

Aloe cryptopoda

Aloe fosteri

Aloe greatheadii
Aptosimum lineare
Asparagus sp

Barleria sinensis
Chascanum pinnatifidum
Clerodendrum ternatum
Cucumis zeyheri
Evolvulus alsinoides
Felicia muricata
Fimbristylis hispidula
Geigeria burkei
Heliotropium steudneri

Hermannia modesta

Discussion

Eragrostis trichophora
Heteropogon contortus
Melinis repens

Pogonarthria squarrosa

Hibiscus micranthus

Indigofera sp

Kyphocarpa angustifolia W
Lantana rugosa

Melhania sp

Melhania sp

Ocimum americanum
Petalidium oblongifolium
Phyllanthus maderaspatensis

Polygala hottentotta

Rhynchosia sp

Vernonia poskeana

Waltheria indica W
Zinnia peruviana w

Of significance is the presence of Aloes in this area. The aloes should be rescued

and can be used in any rehabilitation program..

It is suggested that:

= The proposed development could be supported.

&Y/ ECOAGENT

ECOLOGY & BIODIVERSITY CONSULTANTS

Naboom north March 2011

33




= All alien plant species be removed and controlled, (Conservation of
Agricultural Resources Act, Act 43 of 1983, Amendment of 2001).

* The aloes should be rescued and can be used in any rehabilitation program..

= Only indigenous species should be used for gardening within the mining

development area.

Figure 8: The Aloe Shrubveld
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7. Agricultural Fields, Old Fields

Some Agricultural Fields and Old Fields occur in the north-western parts of the area.
Some are currently planted with maize. Older old fields are covered with small
shrubs of Dichrostachys cinerea and Acacia tortilis, and also a variety of weedy
species. Most of the Old Field or current agricultural fields are situated outside the
site investigated. These areas have from an ecological point of view no conservation

value.

Figure 9: A typical agricultural field

No vegetation surveys were made in the old fields. The development of the road can

be supported in this area
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5.3 Species of Conservation Concern

Threatened species

A Threatened species and Species of Conservation Concern list for the Grid 2429BC
was obtained from the POSA database on the SANBI website. Threatened species
are those that are facing high risk of extinction, indicated by the categories Critically
Endangered, Endangered and Vulnerable. Species of Conservation Concern include
the Threatened Species, but additionally have the categories Near Threatened, Data
Deficient, Critically Rare, Rare and Declining. This is in accordance with the new Red
List for South African Plants (Raimondo et al. 2009).

Species of Conservation Concern (SANBI website):

Species Status
Myrothamnus flabellifolius Welw. | DbDT
Aneilema longirrhizum Faden NT
Adenia fruticosa Burtt Davy subsp. fruticosa NT

None of these were found during the field survey. No suitable habitat for
Myrothamnus flabellifolius and Adenia fruticosa occurs on the site, both growing on

rocky outcrops. Aneilema longirrhizum is a wetland species.

According to Dzerefos (2002) the following species are also vulnerable species that

could occur in the area of the proposed development:

e Asparagus sp. nov. aff. A. minutiflorus
e Eulophia leachii
e Gladiolus sekhukhuniensis

* Huernia stapelioides

Although these species could occur, they were not observed on the current study

site.
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Protected species

Protected trees are rare on the site, a few individuals of the nationally protected

Sclerocarya birrea were noted, while the provincially protected Boscia foetida and the

aloes Aloe marlothii, Aloe cryptopoda, Aloe globuligemma and Aloe greatheadii are

also locally present. A permit from the Dept Forestry will be needed if any of these

trees should be removed, or even pruned or cut. Even large Marula trees can be

transplanted successfully, if needed. It is recommended that all aloes that occur in

the way of the proposed development, be rescued and planted in the gardens of the

mine.

Alien Invaders

Scientific name (Common name)

Category’

Agave americana-(Century plant/Sisal)

Not listed

Agave sisalana (Sisal)

Argemone ochroleuca (White mexican poppy)

Datura ferox (Large thorn apple)

Melia azedarach (Seringa)

Opuntia ficus-indica (Sweet prickly pear)

Senna didymobotrya (Peanut butter cassia)

Solanum elaeagnifolium (Silver leaf bitter apple)

Xanthium strumarium (Large cocklebur)

2
1
1
3
1
3
1
1

A few of these species occur scattered over the area, especially closer to the

Makarung town, some being more conspicuous e.g. Opuntia ficus-indica (Sweet

prickly pear) and Agave americana-(Century plant/Sisal).

! Category 1 plants are declared weeds and should be removed and destroyed immediately; Category 2 plants can
only be planted if a permit is acquired; Category 3 plants do not require removal but the species may not be stocked

by garden centres or planted.
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Medicinal species

Species'

Habitat

Medicinal

Acacia karroo

Found on plains

IGum used for medicine

\Acacia nilotica

Found on plains

Gum used for medicine

Acacia tortilis

Found on plains

Bark used medicinally

Aloe greatheadii

Aloe on plains

Leaves applied to burns, sores
and wounds

Asparagus suaveolens

Amongst rocks in valley

Roots harvested

Bolusanthus speciosus

Plains

Bark is used for abdominal
problems

\Boscia albitrunca

Plains and hills

Root decoctions used for
haemorrhoids inflamed eyes
and ear infusions

Boscia foetida

Found on plains.

Root decoctions used for
menstruation

Dichrostachys cinerea

(Often in overgrazed areas

All parts are used for snake
bites, scorpion stings,
toothache and sore eyes

Corchorus asplenifolius

Euclea undulata \Widespread Bark and root used
Grewia bicolor \Widespread Bark used medicinally.
Gymnosporia buxifolia Plains. Traded on the Witwatersrand,

to treat pleurisy

Kleinia longiflora

Rocky areas

Medicinal use recorded

L edebouria revoluta Plains. Bulb used medicinally
Schkuhria pinnata
Sclerocarya birrea \Widespread Bark, roots and leaves used for

heartburn, diarrhoea, diabetes,
fever and malaria

\Ximenia caffra

Found on plains

Bark and leaves used
medicinally

\Ziziphus mucronata

Widespread

Roots leaves and bark have a
variety of uses

These species are found on the plains. Only Boscia albitrunca and Sclerocarya caffra

are protected. All the others are quite widespread and not threatened. Most of the

Boscias found on this property are Boscia foetida, protected by provincial ordinance,

but not by the National Forestry Act.
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6. IMPACT ASSESSMENT: IMPACTS ON VEGETATION

6.1 Methods

The following generic criteria drawn from published literature and general South

African practise will be used to describe magnitude and significance of impacts in an

objective, systematic manner.

These criteria are:

Extent or scale of the impact (what size of the area will be affected?)
Duration (how long will the impact last?)

Intensity (the intensity of the impact is considered by examining whether
the impact is destructive or benign, whether it destroys the impacted
environment, alters its functioning, or slightly alters the environment itself.
Probability (how likely is it that the impact will occur?)

Significance (how severe will the impact be?)

Mitigatory potential and mitigation measures

Impacts should be identified for the construction and operational phases of the

proposed development. Proposed mitigation measures should be practical and

feasible such that they can be realistically implemented by the applicant.

The impacts are given in table form. Conventions and definitions used in these tables

are described below:

Extent of impact

Site:
Local:

Regional:

Effect confined to the development area
Effect limited to within 3-5km of the development area
Effect extends beyond the borders of the development area to

influence the area as a whole.

Duration of impact

Short:

Medium:

ECOAGENT

Effect last for a period up to five years

Effect continues for a period of between five and ten years
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Long:
Permanent:

Intensity
Low:
Medium:

High:

Effect continues for a period in excess of 10 years

Effect lasts permanently

Will have no or little effect on the vegetation and fauna
Will have some effect but parts of vegetation will remain in tact

Will destroy the vegetation or habitat for fauna completely

Probability of occurrence

Low:
Medium:
High:

Significance

Low:

Medium:

High:

Status
Positive:
Negative:
Neutral:

Confidence
Low:
Medium:
High:

ECOAGENT
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Less than 33% chance of occurrence
Between 33 and 66% chance of occurrence

Greater than 66% chance of occurrence

Where the impact will have a relatively small effect on the
environment which does not need to be accommodated
Where the impact can have an influence on the environment
that might require modification of the project

Where the impact definitely has an impact on the environment

and needs mitigation

Impact will be beneficial to the environment
Impact will not be beneficial to the environment

No positive or negative impact

It is uncertain whether the impact will occur
It is likely that the impact will occur

It is relatively certain that the impact will occur
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6.2

Results

Impact Table

Impact on Exten | Duration Intensity | Probab | Signifi Status | Conf
Vegetation t
1. Dichrostachys cinerea | Site Permanent | Low High Low Neg High
Bushveld
2. Combretum apiculatum Site Permanent | Low High Low Neg High
Bushveld
3. Dense Euclea undulatg Site Permanent | Low High Low Neg High
Shrubveld
\ 4 Dry Drainage Lines Local | Permanent | Medium | Low High Neg High
5. Moist open Dambo Shr| Local | Permanent | Medium | High Medium | Neg High
6. The Aloe Shrubveld
7. Old Fields Site Permanent | Low High Low Neg High
6.3 Discussion
Vegetation

The impact on natural vegetation is of Low significance, because the area of the

alignment is already disturbed. The Drainage lines are sensitive ecosystems where

the

impack must be regarded as High, though it is not planned to develop within the

drainage line. Development within this area should be avoided.

Mitigation measures

Avoid erosion at all times

Remove all alien plant species

Rehabilitate the disturbed areas with indigenous plant species

Sow indigenous grass (Eragrostis curvula, Digitaria eriantha, Cynodon dactylon
mixture) on the disturbed area to enhance vegetation cover and avoid erosion
Try to save as many of the larger indigenous trees as possible.

Rescue all aloes and plant in mine gardens.
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7. RESULTS: FAUNA

The possible presence of red data Mammals, Birds Retiles and Amphibians which

may occur in the area, within the Mixed Bushveld Habitat Type, were evaluated for

the site, by assessing suitable habitat. Only the important red data species were

evaluated in terms of habitat available on the site, and also in terms of the present

development and presence of man in the area. These red data species are

discussed here:

7.1 Mammals

The larger mammals (antelopes) that are normally found only in nature reserves or

game farms within the area are excluded from the list.

Suitable | Possibility of
habitat  being present on
Taxon name Common Name SA RD 2004 | on site site
Chrysospalax villosus Rough-haired Golden Mole CR C2a(i), D |marginally No
Could fly over, no
Cloeotis percivali Short-eared Trident Bat CR A2, a Yes caves on site
Very
Dasymys incomtus Water Rat NT limited No
Leptailurus serval Serval NT Yes Medium
L utra maculicollis Spotted-necked Otter NT No No
Manis temminckii Pangolin VU C1 Yes Low
Mellivora capensis Honey Badger NT Yes Low
Could fly over — no
Miniopterus schreibersii Schreibers' Long-fingered Bat NT Yes caves present
Could fly over, no
Myotis tricolor Temminck's Hairy Bat NT Yes caves present
Mystromys albicaudatus White-tailed Rat EN A3c Yes Low
Parahyaena brunnea Brown Hyaena NT Yes Medium
Could fly over, no
Pipistrellus rusticus Rusty Bat NT Yes roosting habitat
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Could fly over, no
Rhinolophus blasii Peak-saddle Horseshoe Bat VU D2 Yes roosting habitat

Could fly over, no
Rhinolophus darlingi Darling's Horseshoe Bat NT Yes roosting habitat

From the above table it is shown that:

¢ No suitable habitat exists for the Golden Mole and the Water Rat.

e Six of the listed species are bats, these animals may occur in the area, will

usually fly over the site. There may be breeding habitat on the hills close to

the site.

* There is suitable habitat for Serval, Pangolin, Honey Badger, White-tailed Rat

and Brown Hyaena, though the survey could not confirm their presence. Due

to very long time period of human occupation it is doubtful whether Honey

Badger and Pangolin still occur in the area, though Serval and White-tailed

Rat may still be present in the area.

It should be noted that the area has been utilised and inhabited and that there has

been human presence for a long period of time.

7.2 Birds

A large number bird species are found in this habitat type within the grid.

Red data species (IUCN Categories) are given in the following table:

Species name Common name RD Status Comment
May fly over site, hunt and perch
Aquila rapax Tawny Eagle \Vulnerable occasionally
May occur occasionally - larger
Near mammals do occur on the farms
Buphagus erythrorhynchus  |Red-billed Oxpecker |Threatened in the neighbourhood
Neat May fly over site, perch and hunt
Falco biarmicus Lanner Falcon threatened occasionally
May fly over site, perch and hunt
Falco naumanni Lesser Kestrel Vulnerable occasionally
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Afr. White-backed

Gyps africanus Vulture Vulnerable May fly over site

Gyps coprotheres Cape Vulture Vulnerable May fly over site

May fly over site, perch and hunt

£

Polemaetus bellicosus Martial Eagle Vulnerable occasionally
Near
Sagittarius serpentaris Secretarybird Threatened Yes - May fly over site, hunt
7.3 Reptiles

Although about 42 species of reptiles (snakes, lizards, geckos, tortoises) have been
recorded from this habitat type, only one, the South African Python, is on the red
data list. There is suitable habitat on the site, and Pythons may occur here, but there

has been a very long period of intensive human occupation.

The Giant Plated Lizard and the Flat Lizard (Platysaurus spp.) were common in rocky
outcrops to the south of the study area. Both species are protected according to the
Transvaal Provincial Administration Nature Conservation ordinance no. 12 of 1983.
These lizards are highly territorial and they are unlikely to move away to another

suitable habitat when disturbed.

7.4 Amphibia

Fourteen frog species have been reported from the general area. However frog
habitat is generally very limited or absent on the site, and red data species are
probably not present.
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8. GENERAL DISCUSSION AND CONCLUSION

The vegetation is disturbed — no special pristine vegetation types are present. No red

data species were found, though a few individuals of protected species are present.
The area of the dry drainage line is considered to be sensitive (DWAE policy).

Although red data mammals and birds and reptiles may be found in the area, none

are threatened by the proposed development.
The area is suitable for the construction of the mining infrastructure.
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