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1. INTRODUCTION 

Systematic and strategic conservation planning relies on the development of appropriate spatial biodiversity surrogates, and the quantification of the extent to which these surrogates have been transformed from their original, pre-European form. For the expansion of the Greater Addo Elephant National Park (GANP), land classes
 were chosen as the surrogate to represent biodiversity pattern.  Dividing the landscape into land classes, which depict homogenous parcels of vegetation, geology and climate, is a widely accepted method of depicting biodiversity pattern, especially in the absence of species data sets that provide reliable presence/absence data. 

Existing data layers of pre-European land classes (e.g. national vegetation types developed by Low and Rebelo, 1996) and the extent of current land transformation (e.g. national land cover developed by Thompson, 1997) were at a scale too coarse for the conservation planning purposes of this project.  Consequently, new data layers at the appropriate scale needed to be developed through mapping in the field.  

This report outlines the Terms of Reference for field mapping, the field approach to mapping the land classes and land transformation within the GANP planning domain.  It then briefly describes the GIS procedures used to develop the digital data layers.  Lastly, the report outlines in detail the categories of land classes and land transformation distinguished for GANP.

2. TERMS OF REFERENCE

Establish a classification system at the scale of 1:50 000 of the following:

· Pre-European extent for primary and secondary BHUs in the GAENP planning domain, that is compatible to the classification system currently being undertaken for the STEP Project.

· Land transformation categories in the GAENP planning domain, suitable for conservation planning.

· Alien invasive plants

Determine and map at a scale of 1:50 000, through field work:

· The present extent of each BHU

· The extent of the land transformation categories

· Alien invasive plants

Produce a report on BHUs, Land Transformation and Alien Invasive Plants within the planning domain.  The report should outline the following:

· The diagnostic descriptions of the characteristic flora within each BHU, and the assumptions applied during field mapping of these vegetation types;

· A list of main ecological factors which determine the occurrence and functioning of the key ecological factors (soil type, climate etc) and processes (e.g. disturbance regime) which sustain biodiversity, for the vegetation component of each of the primary BHUs that occur in the planning domain;

· A description of each land transformation category and sub-category, and the assumptions applied during field mapping of these vegetation types.

This report provides the description for the classification system for the BHUs, Land Transformation and Alien Vegetation classes.  It is intended as a reference document for the maps. 

3. METHOD OF DERIVING LAND CLASS AND LAND TRANSFORMATION DATA LAYERS

3.1 Field mapping

Field mapping of land classes and land transformation was conducted over a three-month period, between April and July 2001.  Given the time limitations of the project, the size of the GANP planning domain and the complexity of the vegetation, a scale of 1:50 000 was deemed to be the most appropriate scale of mapping.  This is also the scale at which land ownership boundaries are mapped, which serve as the units of selection in the conservation planning exercise, and the units through which land is purchased and the existing Addo National Park is expanded. 

A system for defining land classes was devised, based largely on the classification systems developed for the Sub-tropical Thicket Ecosystem Project (STEP), a parallel conservation planning initiative for the Thicket Biome in the Eastern Cape (see the STEP project’s classification system by Jan Vlok, housed at TERU, UPE). The level of transformation for each of the land classes was also mapped, described under two broad themes - urbanisation/agriculture and alien plant infestation. Descriptions for each category of land class and land transformation are detailed in Section Error! Reference source not found..

Hard copy 1:50 000 maps of geo-referenced LandSat TM images (using the spectral band combination Red-Green-Blue), were superimposed with towns, rivers, roads, and farm boundaries.  These were printed out and laminated for use in the field.  The GANP planning domain covers sixteen 1:50 000 map sheets, as outlined in Table 1. 

Table 1.   1:50 000 map sheets for the GANP planning domain

	Map Sheet No.
	Map Sheet Name 
	
	Map Sheet No.
	Map Sheet Name 

	3324BB
	Greystone
	
	3325BC
	Coerney

	3324BD
	Wolwefontein
	
	3325BD
	Paterson

	3325AB
	Middelwater
	
	3326AC
	Alicedale

	3325AA
	Mentzdam
	
	3325DA
	Addo

	3325BA
	Bracefield
	
	3325DB
	Colchester

	3325BB
	Kommedagga
	
	3326CA
	Springmount

	3325AC
	Glenconnor
	
	3326CB&CD
	Alexandria

	3325AD
	Kirkwood
	
	3326DA&DC
	Bushmans


The following steps describe the field approach to mapping land classes and land transformation:

1. A fixed-wing flight over the study area was conducted initially to serve as an orientation trip.  Photograph stills were taken and applied, with limited success, later during the field mapping.

2. For the area covered by the Thicket Biome within the GANP domain, the STEP project had already undertaken land classification at a 1:100 000 scale.  These land class delineations were transferred to the GANP 1:50 000 laminated LandSat TM images to serve as a rough guide for refinement in the field.

3. With the aid of LandSat TM images of the area, as well as maps of geology, relief and climate, expected pre-European land classes were delineated on the GANP 1:50 000 laminated LandSat TM images.

4. Land class delineations in Steps 1 and 2 above were tested in the field and refined where necessary.  This was undertaken by driving along roads and accessing vantage points, where possible.  At the same time, land transformation was mapped. In areas where land was completely transformed, land classes were surmised on the basis of surrounding vegetation, combined with geological and climatic data.

5. In inaccessible areas (e.g. parts of the Zuurberg and the Alexandria coastal stretches), alternative forms of field verification were sought. The Zuurberg area was flown by fixed-wing aeroplane and photograph stills were taken.  Although these proved useful for land classification and, at times, for mapping land transformation, they were ineffective for detecting extent of alien vegetation.  Aerial video footage of the Zuurberg and the Alexandria coastal strip were also obtained from the Working for Water Programme, in an attempt to survey the alien vegetation in these inaccessible areas.  Generally these proved effective, although it was noted that for areas along the Wit Rivier, north east of Kirkwood, mapping of alien vegetation densities were calculated estimates.

6. Care was taken to ensure that a unique polygon identifier was used for each polygon mapped onto the GANP 1:50 000 laminated LandSat TM images.  This polygon identifier was prefixed by the 1:50 000 map sheet number (e.g. 3324BB_1 would indicate the first polygon mapped on the Greystone 1:50 000 map sheet).  Field notes describing the land class and land transformation of each polygon were cross-referenced to a unique polygon identifier.

7. Refined 1:50 000 field delineations of land classes and land transformation were then transferred to acetate (transparency) for capture in the GIS lab.  For each map sheet, at least four latitude and longitude coordinates were transferred, to serve as reference tick marks for GIS data capture.  Care was taken during transfer to ensure that all mapped polygons were closed and had a unique polygon identifier, which cross-referenced it to field note descriptions of the land class and land transformation.  Care was also taken to ensure that polygons spanning map sheets were “edge-matched”.

Mapping accuracy of land classes and land transformation in the field was estimated to be between 50-100 m, except in instances where land transformation followed a fence-line contrast, in which case the farm boundary was used (with an accuracy of approximately 15 m).

3.2 Limitations to field mapping

3.2.1 Mapping 

A key limitation to the mapping was access.  The following were particular problems:-

· Private farm roads were, at times, locked.  Where possible the farmers were contacted through the local farmers associations and access gained; and

· Vehicular access to some areas of the Zuurberg and the Alexandria coastal stretches were limited. 

Where possible, alternatives to field mapping, as described below, were sought:

· Aerial photographs

The Zuurberg area was flown by fixed wing aeroplane and still photographs were taken.  Although these proved useful for vegetation and, at times, land use mapping, they were ineffective for alien vegetation assessment.  

· Video analysis

The Working for Water Programme video footage of the Zuurberg and the Alexandria coastal strip, courtesy of Grevel Ruddock, were also utilised.  Generally, this proved to be effective, although, when footage was poor, the mapping of alien vegetation densities were calculated estimates at best.

3.2.2 Vegetation descriptions 

Given the time available in the field and the complexity of the vegetation, it was not always possible to collect all the data on the vegetation units.  Here we relied on geology and rainfall maps for the basic information. 

3.3 GIS data capture

Figure 1 provides a flow diagram of the steps followed during GIS data capture of both land classes and land transformation. Metadata, detailing the data capture standards for the land class and land transformation data layers, can be found in Appendix 1 of this report.
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4. Description of Land Classes

Forty-three land classes were identified within the GAENP planning domain.  These are summarised in Table 2 and described in detail in Table 3. Environmental and geology data for each of the land classes are presented in Annex A and B.

Table 2.  Summary of the land classes distinguished within the GAENP planning domain.

Primary, Secondary, Tertiary and Vegetation Type indicate the four-level hierarchical classification.  Kruger Vegcode indicates the GIS code assigned to each land class, and Cowling Vegcode indicates the relational code assigned to the reviewed land class data layer. Location refers to the geographic location of the vegetation type, where Coastal  is the region abutting the coastline, affected by coastal conditions; Basin is the region between the coast and the Zuurberg Range; Montane is the mountainous regions of Zuurberg and Klein Winterhoekberge; and Inland is the region inland of the Zuurberg mountains.

	Kruger

Vegcode
	Cowling Vegcode
	Primary
	Secondary
	Tertiary
	Vegetation Type
	Synonymy
	Location 

	60
	1
	Zonal Vegetation
	Forest
	Indian Ocean
	Kaba Forest
	Alexandria forest (Midgley et al, 1997)
	Basin

	5
	2
	Zonal Vegetation
	Forest
	Indian Ocean
	Nonqausa Forest
	Alexandria forest (Midgley et al, 1997)
	Basin

	3
	3
	Zonal Vegetation
	Forest
	Indian Ocean
	Springmount Forest
	Alexandria forest (Midgley et al, 1997)
	Basin

	4
	4
	Zonal Vegetation
	Forest
	Indian Ocean
	Alexandria Bontveld
	
	Basin

	2,51
	5
	Zonal Vegetation
	Forest
	Afromontane
	Tootabie Forest
	Afromontane Forests (van Wyk et al, 1988)
	Montane

	44
	6
	Zonal Vegetation
	Thicket
	Mesic
	Wycombe Thicket
	Albany Forest-Thicket  (van Wyk et al, 2001) 
	Montane

	18
	7
	Zonal Vegetation
	Thicket
	Mesic
	Boknes Thicket
	Dune Thicket (Parker-Nance et al, 1991)
	Coastal

	45
	8
	Zonal Vegetation
	Thicket
	Mesic
	Kromrivier Thicket
	Albany Thicket (Vlok and Euston Brown, 2001)
	Basin

	25
	9
	Zonal Vegetation
	Thicket
	Mesic
	Ncanaha Thicket
	Albany Valley Thicket (Vlok and Euston Brown, 2001)
	Basin

	15
	10
	Zonal Vegetation
	Thicket
	Mesic
	Woody Cape Thicket
	Dune Thicket (Parker-Nance et al, 1991)
	Coastal

	54,48
	11
	Zonal Vegetation
	Thicket
	Mesic
	Enon Thicket
	Zuurberg Thicket (Vlok and Euston Brown, 2001)
	Montane

	43
	12
	Zonal Vegetation
	Thicket
	Mesic
	Olienhout Bontveld
	Albany Sweet Grass Bontveld (Vlok and Euston Brown, 2001)
	Basin

	46
	13
	Zonal Vegetation
	Thicket
	Mesic
	Paterson Bontveld
	Albany Thornveld (Vlok and Euston Brown, 2001)
	Montane

	21
	14
	Zonal Vegetation
	Thicket
	Mesic
	Zuney Bontveld
	East Coast Dune Thicket Strandveld Mosaic (Vlok and Euston Brown, 2001)
	Coastal

	26
	15
	Zonal Vegetation
	Thicket
	Mesic
	Congoskraal Bontveld
	Albany Sweet Thornveld (Vlok and Euston Brown, 2001)
	Basin

	52
	16
	Zonal Vegetation
	Thicket
	Mesic
	Suurkop Bontveld
	Zuurberg Grassy Bontveld (Vlok and Euston Brown, 2001)
	Montane

	28,29
	17
	Zonal Vegetation
	Thicket
	Mesic
	Coega Bontveld
	Sundays Grassy Bontveld and Sundays Dry Grassy Bontveld (Vlok and Euston Brown, 2001)
	Basin

	22,23
	18
	Zonal Vegetation
	Thicket
	Mesic
	Melkhoutboom Bontveld
	
	Montane

	49,50
	19
	Zonal Vegetation
	Thicket
	Mesic
	Kruisrivier Bontveld
	Zuurberg Fynbos Bontveld (Vlok and Euston Brown, 2001)
	Montane

	17
	20
	Zonal Vegetation
	Thicket
	Mesic
	Colchester Strandveld
	Dune Thicket Strandveld Mosaic (Vlok and Euston Brown, 2001)
	Coastal

	55
	21
	Zonal Vegetation
	Thicket
	Xeric
	Kabouga Thicket
	Zuurberg Spekboomveld (Vlok and Euston Brown, 2001)
	Montane

	33
	22
	Zonal Vegetation
	Thicket
	Xeric
	Coerney Spekboomveld
	Sundays Valley Spekboomveld (Vlok and Euston Brown, 2001)
	Basin

	37
	23
	Zonal Vegetation
	Thicket
	Xeric
	Vaalfontein Spekboomveld
	Albany Spekboom Noorsveld (= Albany Bont-Noorsveld) (Vlok and Euston Brown, 2001) 
	Inland

	42
	24
	Zonal Vegetation
	Thicket
	Xeric
	Witrug Spekboomveld
	Sundays Spekboom Noorsveld (Vlok and Euston Brown, 2001)
	Inland

	40,39
	25
	Zonal Vegetation
	Thicket
	Xeric
	Darlington Noorsveld
	Sundays Noorsveld (Vlok and Euston Brown, 2001)
	Inland

	36
	26
	Zonal Vegetation
	Thicket
	Xeric
	Ann’s Villa Noorsveld
	Albany Noorsveld (Vlok and Euston Brown, 2001)
	Inland

	31,27
	27
	Zonal Vegetation
	Thicket
	Xeric
	Addo Bontveld
	Sundays Nama Bontveld (Vlok and Euston Brown, 2001)
	Basin

	53
	28
	Zonal Vegetation
	Thicket
	Xeric
	Kleinpoort  Bontveld
	Zuurberg Karroid Bontveld (Vlok and Euston Brown, 2001)
	Montane

	24
	29
	Zonal Vegetation
	Thicket
	Xeric
	Wapadskloof Bontveld
	Albany Karroid Bontveld (Vlok and Euston Brown, 2001)
	Inland

	30,47
	30
	Zonal Vegetation
	Thicket
	Xeric
	Ongegund Bontveld
	Sundays Karroid Bontveld (Vlok and Euston Brown, 2001)
	Basin

	11
	31
	Zonal Vegetation
	Grassland
	
	Round Hill Sour Grassland
	Grassland (Van Wyk et al, 1988)
	Montane

	7
	32
	Zonal Vegetation
	Grassland
	
	Modderfontein Shrubby Grassland
	Grassy Fynbos (Van Wyk et al, 1988)
	Montane

	9
	33
	Zonal Vegetation
	Fynbos
	
	Zuurberg Proteoid Fynbos
	Mountain Fynbos (Van Wyk et al, 1988)
	Montane

	10
	34
	Zonal Vegetation
	Fynbos
	
	Spring Vale Grassy Fynbos
	Grassy Fynbos (van Wyk et al, 1988)
	Montane

	6,8,59
	35
	Zonal Vegetation
	Fynbos
	
	Klein Winterhoek Grassy Fynbos
	Grassy Fynbos (van Wyk et al, 1988
	Montane

	16
	36
	Zonal Vegetation
	Fynbos
	
	Klipvlei Asteraceous Fynbos
	Dune Scrub & Dune Thicket (Parker-Nance et al, 1991)
	Coastal

	14 (N-Zuurberg)
	37
	Zonal Vegetation
	Nama-Karoo
	
	Crown Hill Broken Veld
	Mountain Karoo (Vlok & Euston Brown, 2001)
	Inland

	14 (S-Zuurbg)
	38
	Zonal Vegetation
	Nama-Karoo
	
	Wolwefontein Pentziaveld
	Mountain Karoo (Vlok & Euston Brown, 2001)
	Basin

	12
	39
	Zonal Vegetation
	Nama-Karoo
	
	Klipfontein Pentziaveld
	Nama Karoo (Vlok & Euston Brown, 2001)
	Inland

	1
	40
	Azonal Vegetation
	Dune Pioneer
	
	Algoa Dunefield
	Dune Scrub (Parker-Nance et al, 1991)
	Coastal

	34
	41
	Azonal Vegetation
	Riparian
	
	Kirkwood Riparian Woodland
	Combretum caffrum – Acacia caffra thicket (van Wyk et al, 1988)
	Montane

	38
	42
	Azonal Vegetation
	Riparian
	
	Waterford Riparian Woodland
	Acacia karoo community (Van der walt, 1968)
	Inland

	56 in part 
	43
	Azonal Vegetation
	Estuarine
	
	Sundays Salt Marsh
	
	Coastal



Table 3.  Descriptions of the vegetation type identified within the GAENP planning domain.

	Cowling

Vegcode 
	Vegetation Type
	Kruger Vegccode
	Vegetation Structure
	Diagnostic species and features
	Dominant species
	Vegetation Description

	1
	Kaba Forest
	60
	Multilayered (canopy, sub-canopy and understorey layers) forest.
	Tall Afrocarpus falcatus, Vepris lanceolata and Erythrina caffra defines this vegetation type.
	Afrocarpus falcatus, Vepris lanceolata, Erythrina caffra
	Generally the wetter, taller forest types in the Alexandria coastal forests, limited to the wetter valley bottoms and south facing slopes.  Found predominantly on limestone-derived soils of the Nanaga formation, in the coastal flats behind the primary dunes.  This unit has been heavily targeted, initially, for logging purposes and later by farmers seeking the more fertile, moist valley bottoms, and is consequently is under severe threat.  



	2
	Nonqausa Forest
	5
	Multilayered forest (canopy, sub-canopy and understorey layers)
	Lacks taller (12 – 15m) Afrocarpus falcatus, Vepris lanceolata and Erythrina caffra.
	Pterocelastrus tricuspidatus, Chionanthus foveolatus subs foveolatus, Ochna arborea subsp arborea and Canthium spinosum.  
	These units are essentially a shorter version of the above, found in the drier areas (north facing slopes and areas of decreased rainfall.  Nonqausa Forest is generally shorter (7 – 15m canopy).  There is also a larger proportion of shorter tree species present in the drier north facing slopes, including species such as Clausina anisata and Zanthoxylon capense.

	3
	Springmount Forests
	3
	Multilayered forest (canopy, and understorey layers but generally no sub-canopy)
	Characterised by the absence of Afrocarpus falcatus, Podocarpus latifolius and Erythrina caffra.  
	Zanthoxylon capense, Sideroxylon inerme and Schotia latifolia.
	Found in the drier western areas of the Alexandria district, the Springmount Forest is recognisable by a broken canopy of emergents.  This forest type may also include shrubby species such as Scutia myrtina, Grewia occidentalis and Capparis sepiaria var. citrifolia.  

Springmount Forests differs from Kromrivier Thicket (the unit it is most likely to be confused with) by the absence of succulents and the distinct stratification of the vegetation layers.  Broken short canopy, 



	4
	Alexandria Bontveld
	4
	Mosaic of discrete patches of sweet grassland within a sea of Nonqausa Forest.
	Forest: Afrocarpus falcatus, Vepris lanceolata and Erythrina caffra. In the grassland, Themeda triandra. 
	Forests: Pterocelastrus tricuspidatus, Chionanthus foveolatus and Ochna arborea subsp arborea.
Grassland: Themeda triandra, Jamesbritennia microphylla and Ficinia truncata, 
	This unit represents a transition zone between Nonqausa Forest and Grassland biome.  The discrete patches of grassland are generally found on the taller hilltops and sometimes on the north facing slopes.

The grassland is easily recognised by the presence of Ficinia truncata and Jamesbritttenia microphylla. Themeda triandra is prominent in the grass layer, but in seasonally waterlogged sites it is replaced by Eragrostis plana as the dominant species. 

	5
	Tootabie Forest
	2, 51
	Multilayered (canopy, sub-canopy and understorey layers) forest.
	Afrocarpus falcatus, Podocarpus latifolius, Diospyros whyteana.  
	Dominant species include Afrocarpus falcatus, Podocarpus latifolius, Eugenia capensis, Vepris lanceolata, Diospyros whyteana, Pterocelastrus tricuspidatus, Ficus sur, Olinia ventosa and Olea capensis subsp. macrocarpa.


	The Tootabie Forest, comprising of tall evergreen trees with canopy heights varying from 10 – 15 m, with emergents of up to 20m (Van Wyk, 1988) occur in some valley bottoms and south-facing slopes in the moister areas of the Zuurberg. These forests bear a strong resemblance to the Afromontane forests, although, notably, they lack Ocotea bullata and Trichocladus crinitus.  They also support a large number of Tongoland-Pondoland species (Apodytes dimidiata and Sideroxylon inerme).   The Tootabie Forests are relatively isolated and therefore represent an important biogeographical link in the distribution of Afromontane forests in the eastern Cape and also between the eastern and southern Cape (Geldenhuys, as cited in Van Wyk, et al, 1988).

	6
	Wycombe Thicket
	44
	Multilayered Nonqausa Forest elements found on wetter valley bottoms and south facing slopes, and Kromrivier thicket found on the drier sites.
	Euphorbia triangularis
	Forests: Pterocelastrus tricuspidatus, Chionanthus foveolatus and Ochna arborea subsp arborea.
Grassland: Themeda triandra,
	This unit, found to the north of the Alexandria forest on Nanaga formation limestones derived soils, represents a transition zone between Nonqausa Forest and Kromrivier Thicket.  



	7
	Boknes Thicket
	18
	A mosaic of multilayered forest elements and dense unistratal thicket.
	Pterocelastrus tricuspidatus, Chionanthus foveolatus and Brachylaena discolour.
	Forests: Pterocelastrus tricuspidatus, Chionanthus foveolatus and Ochna arborea subsp. arborea

Thicket:  Brachylaena discolor, Sideroxylon inerme, Maytenus procumbens and Cassine aethiopica,
	A mosaic of Woody Cape Thicket and Nonqausa Forest.  The forest elements are generally found in the moister sites on the valley bottoms along river courses.

	8
	Kromrivier Thicket
	45
	Dense unistratal, non-spinescent thicket.
	A more mesic form of Ncanaha Thicket, dominated by non-spinescent, non-succulent species such as Allophylus decipiens, and Canthium inerme.  Distinguished from forests by the presence of Cussonia spicata.
	Broad leafed species include Allophylus decipiens, Canthium inerme, Elaeodendron zeyheri, Olea europaea subs africana, Pittosporum viridifolium, Ptaeroxylon obliquum, Rhus lucida, Schotia latifolia and Scutia myrtina.  
	This unit is generally characterised by closed canopied (4 – 6m tall) stands dominated by non-succulent (succulent species are quite rare, other than Euphorbia triangularis), non-spiny species.  These patches are often confused with dry scrub forests, particularly when E. triangularis is absent.  Kromrivier Thicket is distinguished from forests by the lack of differentiated canopy layers and the presence of the emergent, Cussonia spicata. 

In sites where the canopy is not closed, there is usually a well developed ground layer of Poaceae (Panicum coloratum, Panicum deustum), succulents (Crassula cordata, C. pellucida) and herbs (Dietes iridiodes, Hypoestes forskaolii), present.

	9
	Ncanaha Thicket
	25
	Dense, closed canopied, non-spinescent thicket.
	Euphorbia tetragona (as opposed to E. triangularis in the Enon Thicket), Aloe speciosa, Sideroxylon inerme, Euclea undulata, Pappea capensis and Schotia afra.
	Euclea undulata, Sideroxylon inerme, Pappea capensis and Schotia afra.  
	In contrast to the Coerney Spekboomveld, the plants in this unit are less spinescent.  Spiny species include Azima tetracantha, Capparis sepiaria, Carissa bispinosa and occasionally Euphorbia ledienii.  

Succulent species, including Gasteria bicolour, Kalanchoe rotundifolia, Plectranthus madagascarensis and Sanseveria hyacinthoides are sometimes present in the understorey.  

	10
	Woody Cape Thicket
	15
	Dense uni-stratal community of multistemmed trees and shrubs, varying from 3 to up to 8m in height.
	Brachylaena discolor, Eugenia capensis, Euclea natalensis, Allophyllus natalensis and, in the extreme eastern portions, Mimusops caffra.
	Brachylaena discolor, Sideroxylon inerme, Maytenus procumbens, Cassine aethiopica, Pterocelastrus tricuspidatus, Euclea racemosa, Schotia afra, Dovyalis rotundifolia, Rhus crenata, R. glauca, and R. longispina.
	It is a non-succulent thicket type that occurs along the dunes, along the coastal strip. Here, this unit also includes Dune Forest, as these elements were too small to isolate.  The unit is confined to the narrow strip seaward of the ancient dunes.  



	11
	Enon Thicket
	48, 54
	4 – 5m closed canopy thicket with a significant woody component.  
	Euphorbia triangularis

	Euphorbia triangularis, E. grandidens, Aloe speciosa, Atalaya capensis, Smellophyllum capense, Pappea capensis and Rhus lucida.  
	There is some degree of overlap in species between Enon thicket and Coerney Spekboomveld, but the abundance of the following species can generally be used as indicators of the unit: Aloe speciosa, Euphorbia triangularis, Hippobromus pauciflorus, Pappea capensis (as opposed to Euclea undulata in Coerney Spekboomveld), Phyllanthus verrucosus, Ptaeroxylon obliquum and Schotia latifolia (as opposed to S. afra).

	12
	Olienhout Bontveld
	43
	Mosaic of distinctly discrete Kromrivier  Thicket and sweet Grassland.
	Thicket: dominated by non-spinescent, non-succulent species such as Allophylus decipiens, and Canthium inerme.  The grassland is easily recognisable by the presence of Ficinia truncata and Jamesbrittenia microphylla.  
	The thicket elements include Allophyllous decipiens, Canthium inerme, Elaeodendron zeyheri, Olea europea subs africana, Schotia latifolia and Hippobromus pauciflorus. 
	This unit is restricted to sites within the Nanaga formation where limestone is exposed or only covered by a shallow layer of sandy soils and Bokkeveld shales.  It differs from the surrounding Savanna vegetation by lacking Acacia karoo.  Small clumps of thicket, in which Aloe africana is often abundant, are usually present.  

Themeda triandra is prominent in the grass layer, but in seasonally waterlogged sites is replaced by Eragrostis plana as the dominant species.  

	13
	 Paterson Bontveld
	46
	Mosaic of Kromrivier Thicket  (closed canopy, non-spinescent, broad leafed thicket) and Savanna elements (Acacia karoo, Themeda triandra and Eragrostis spp.). 
	The dense thicket elements, which occur in fire-protected ravines, are dominated by non-spinescent, non-succulent species such as Allophylus decipiens, and Canthium inerme. Acacia karoo is common in the savanna elements.
	Broad leafed species include Allophylus decipiens, Canthium inerme, Elaeodendron zeyheri, Olea europaea subs africana, Pittosporum viridifolium, Ptaeroxylon obliquum, Rhus lucida, Schotia afra and Scutia myrtina. 
	This extensive unit is restricted to deep sandy soils of the Nanaga formation.  The thicket clumps might be extensive where they occur in fire protected ravines in moister areas. These thicket clumps often have almost closed canopies of woody trees (with Schotia afra abundant and Olea europaea uncommon) and may lack the typical emergent Euphorbia triangularis.  Where disturbed, Plubago auriculata and Tecomaria capensis are usually abundant.  



	14
	Zuney Bontveld
	21
	Low, open, grassy, small-leafed shrubland interspersed with woody tree species.
	Brachylaena discolor and Sideroxylon inerme are indicators of Woody Cape Thicket, whilst Nylandtia spinosa, Lycium cinereum and Zygophyllum morgsana characterize the Strandveld elements.
	Brachylaena discolor, Sideroxylon inerme, Eugenia capensis, Nylandtia spinosa, Lycium cinereum and Pteronia spp.
	The Zuney Bontveld is found on calcareous sandstones derived from the Nanaga formation, and is dominated by woody plants with affinity to the Woody Cape Thicket, interspersed with strandveld species.

	15
	Congoskraal Bontveld
	26
	Mosaic of Ncanaha Thicket and Savanna elements.
	It can be differentiated from the somewhat similar Olienhout Bontveld unit in having Acacia karoo abundant in the grassy vegetation.
	Euclea undulata, Pappea capensis, Schotia afra.  Sideroxylon inerme, Azima tetracantha and Aloe africana.
	This unit is also restricted to the sandy soils of the Nananga formation. From the structurally similar Paterson Bontveld unit, it can be recognised in having a higher abundance of spinescent and succulent plants (e.g. Aloe africana, Azima tetracantha and occasionally also some Portulacaria afra) present in the thicket clumps.



	16
	Suurkop Bontveld
	52
	Mosaic of Enon Thicket and Sweet Grassland.
	Euphorbia triangularis is the indicator species in the Zuurberg Thicket patches, and Digitaria spp., Eragrostis spp. and Themeda triandra of the intermixed grassland component.
	Euphorbia triangularis, E. grandidens, Aloe speciosa, Atalaya capensis, Smellophyllum capense, Pappea capensis and Rhus lucida in the thicket elements and Digitaria spp., Eragrostis spp., and Themeda triandra in the grassland elements.
	Found in the Paterson district, on soils derived from the limestones of the Nanaga formation, this unit is in many respects similar to Coega Bontveld, but the thicket clumps are typical of wetter Enon Thicket, because the rainfall is higher.  When pristine, the intermixed Grassland component consists of Digitaria spp., Eragrostis spp., and Themeda triandra, but when degraded, these grasses are rapidly displaced by karroid shrubs such as Blepharis capensis and Pentzia incana.  Even in the degraded state, the geophyte component remains abundant (e.g. Bulbine narcissifolia, Dipcadi viride, etc).

	17
	Coega Bontveld
	28, 29
	Distinct patches of Coerney Spekboomveld within a mosaic of Fynbos, Grassland and Succulent Karoo elements. 
	Acmadenia obtusata, Aloe ferox, Euryops ericifolius, Lobostemom trigonus, Muraltia squarrosa, Osteospermum imbricatum, Pentachistis pallida and Themeda triandra.  
	Poaceae including Aristida, Digitaria, Eragrostis and Themeda,  and other species including Aloe ferox, Felicia filifolia, Mestoklema tuberosum, Pteronia incana and Rosenia humulis.
	Found on limestone outcrops, often as islands in a sea of thicket.  Usually a mix of Fynbos, Grassland and Succulent Karoo elements.  Rich in localised endemics such as Euphorbia globosa and Haworthia cooperi. 

	18
	Melkhoutboom Bontveld
	22, 23
	Mosaic of Ncanaha Thicket and Modderfontein Shrubby Grassland in the transition zone between the two vegetation types.
	In the grassy element, Elytropappus rhinocerotis is distinct.  The Thicket elements are characterised by Euphorbia tetragona, Aloe speciosa and Sideroxylon inerme
	Euclea undulata, Pappea capensis, Schotia afra, Sideroxylon inerme.
	Generally in small patches on lower north facing slopes, where the thicket has been heavily utilised (and perhaps burnt or bush cleared). Furthermore where the veld has been further degraded,  Elytropappus rhinocerotis tends to invade.  

	19
	Kruisrivier Bontveld
	49, 50
	Mosaic of Enon Thicket and Klein Winterhoek Grassy Fynbos
	Euphorbia triangularis

(Thicket), Restio triticeus, and Leucospermum cuneiforme (Fynbos).
	Thicket: Euphorbia triangularis, E. grandidens, Aloe speciosa, Atalaya capensis, Smellophyllum capense, Pappea capensis and Rhus lucida.  

Fynbos: Erica simulans, E. sparsa, Restio triticeus, Leucodendron salignum and Leucospermum cuneiforme
	On sandy-loamy soils derived from sandstone, usually on the edge of extensive patches of Klein Winterhoek Grassy Fynbos.  Fynbos species abundant are Erica simulans, E. sparsa, Restio triticeus and occasionally Leucadendron salignum and/or Leucospermum cuneiforme

	20
	Colchester Strandveld
	17
	A low open grassy small leafed shrubland.. 
	Sideroxylon inerme,  Nylandtia spinosa, Helichrysum and Pteronia incana.  
	Nilantia spinosa, Aloe africana, Zygophyllum morgsana, Helichrysum spp., Ischyrolepis eleocharis, Pteronia spp., Lycium cinereum, Sideroxylon inerme and Maytenus procumbens.
	A drier version of the Zuney Bontveld, comprising a scrubby mix of Woody Cape Thicket, Succulent Karoo and Strandveld species. Found close to the mouth of the Sundays River on finer estuarine alluvial soils, abutting the banks of the river, this unit supports a lower proportion of woody tree species than the Zuney Bontveld.



	21
	Kabouga Thicket
	55
	Taller (4 – 5m) closed canopy thicket with a significant woody component.  
	Euphorbia triangularis and Portulacaria afra.

	Euclea undulata, Pappea capensis, Portulacaria afra, Euphorbia triangularis, E. grandidens, Ptaeroxylon obliquum, Aloe speciosa, Hippobromus pauciflorus, Gymnosporia nemorosa,  Schotia afra and Rhus lucida.  
	Kabouga thicket is charactrerised by a high proportion of succulents and a high diversity in growth form, but is less spinescent than the thicket types found in the basin region (e.g. Coerney Spekboomveld).  It is similar to Enon Thicket in species composition (especially the woody species), except that Portulacaria afra forms a more significant proportion of the canopy cover, particularly on the drier, steep, north facing slopes.  

	22
	Coerney Spekboomveld
	33
	2 – 3m close canopied thicket  vegetation, interspersed with succulent species.
	Characterised by the presence of Aloe africana and Euphorbia ledeinii and Portulacaria afra.  There is a high representation (50%) of succulents within the unit and many species are spiny.
	Azima tetracantha, Phyllanthus verrucosus, Cotyledon velutina, Crassula ovata, Erhetia rigida, Euclea undulata, Euphorbia grandidens, Gymnosporia polycantha, Putterlickia pyracantha, Rhus longispina and Schotia afra are abundant.  Cussonia spicata is generally the only canopy emergent.
	This unit supports a high proportion of succulents  especially Portulacaria afra (Spekboom).  Spekboom tends to dominate entirely on the steeper north facing slopes.  Under these circumstances, the density of Euphorbia ledeinii, tends to drop.

	23
	Vaalfontein Spekboomveld
	37
	Open broad-leafed thicket interspersed with succulent, spiny bush.
	Euphorbia bothae and  Portulacaria afra are useful indicators of this unit.
	Woody species, include Gymnosporia polycantha, Boscia oleoides, Euclea undulata, Pappea capensis, Schotia afra and Rhus burchellii. 

Succulent species include Portulacaria afra, Aloe africana, Cotyledon orbiculata, Crassula ovata, Euphorbia bothae and Sarcostemma viminale.
	Mostly limited to the Ripon Sandstone and Shale formation, with some of the mosaic formations found on Dwyka tillites.  Generally, this unit is restricted to heavy clayey soils in the valley bottoms.  

Where Spekboom (Portulacaria afra) is particularly dense, noors and Euphorbia bothae are generally displaced, particularly on hill slopes (mostly on north facing), where sandstone and tillite outcrops are exposed.  



	24
	Witrug Spekboomveld
	42
	Open broad-leafed thicket interspersed with succulent, spiny bush.
	Euphorbia coerulescens and Portulacaria afra. 
	Euphorbia coerulescens Crassula ovata, Euclea undulata, Gymnosporia polycantha, Rhigozum obovatum, Rhus longispina, Schotia afra and Portulacaria afra.
	Witrug Spekboomveld differs from Darlington Noorsveld in that Portulacaria afra is found in high densities within this vegetation type, particularly on north facing slopes.  However, when the densities of P.afra increases significantly, Euphorbia coerulescens might be absent.  In this case, Crassula ovata, Euclea undulata, Gymnosporia polycantha, Rhigozum obovatum, Rhus longispina and Schotia afra are more abundant.  

	25
	Darlington Noorsveld
	39, 40
	Open broad-leafed thicket interspersed with succulent, spiny bush.
	Euphorbia coerulescens
	Grewia robusta, Boscia oleoides. Pappea capensis Carissa haematocarpa, Nymania capensis, Maytenus capitata.and Rhus longispinosa,
	Usually found on shallow (<1m) grey, clayey soils, which are often stony.  The broad leafed, woody species, rarely form bushclumps and generally occur as individuals.   

The succulent component is well developed and many of the perennial species are spinescent.  In pristine areas, a well-developed grassy component (e.g. Digitaria argyrograpta, Panicum coloratum, Sporobolus fibriatis and Themeda triandra) is seen.  However, where the vegetation has been heavily utilised, these are replaced by the annuals Aristida adscensionis, A. congesta and shrubs such as Blepharis capensis and Garuleum bipinnatum (Van der Walt, 1967).  

	26
	Ann’s Villa Noorsveld
	36
	Open broad-leafed thicket interspersed with succulent, spiny bush.
	Euphorbia bothae.
	Euphorbia bothae, Gymnosporia polycantha, Boscia oleoides and Euclea undulata
	When pristine, succulents are abundant.  These areas would also support a number of palatable grasses such as Digitaria argyrograpta, Panicum coloratum and Sporobolis fimbricata.  When degraded (overgrazed) the palatable grasses and most of the succulents are replaced by Aloe ferox, A. striata, Rhigozium obovatum and a number of other unpalatable shrubs (e.g. Atriplex lindleyi subs. inflata and Hermannia vestita)

	27
	Addo Bontveld
	27, 31
	Open mixed veld, comprising of a mosaic of Coerney Spekboomveld and Klipfontein

Pentziaveld.  
	Acacia karoo, Aloe ferox (often hybrids between A. ferox and A. africana) and Penzia incana.  Found primarily in river floodplains.
	Azima tetracantha,  Cotyledon velutina, Crassula ovata, Erhetia rigida, Euclea undulata,  Gymnosporia polycantha, Putterlickia pyracantha, Rhus longispina and Penzia incana.
	On the deep, often red, loamy alluvial soils of the floodplain of the Sundays River.  A rich grass (Eragrostis spp and Panicum spp.) component is well developed when pristine, but is usually reduced to Cynodon dactylon in heavily grazed areas.  Several uncommon succulent species (Haworthia sordida) occur on steep embankments with Malepora lutea and Glottiphyllum longum typical of these sites.  

	28
	Kleinpoort  Bontveld
	53
	Mosaic of Enon Thicket and Wolwefontein Pentziaveld.
	Bechium burchellianum
	Aloe humulis, A. tenuior, Brachylaena elliptica, Diospyros scabrida, Elytropappus rhinocerotis (never dominant), Euphorbia stellata, Faucaria felina and Rosenia humulis.  
	The Karroid vegetation consists of a rich and unique combination of succulent and shrub species.  When pristine, the grass component is well developed and consists of highly palatable species (e.g. Eustachys paspaloides and Themeda triandra), but this condition is now rare with less palatable species (Aristida diffusa) most common. 

	29
	Wapadskloof Bontveld
	24
	A mosaic of Ncanaha Thicket and Crown Hill Broken Veld.
	Cussonia spicata and/or Sideroxylon inerme, Pentzia incana and Acacia karoo.
	Karroid species include Bechium burchellianum, Gnidia cuneata, Eriocephalus africanus and Pentzia incana.  The woody component includes Cussonia spicata, Sideroxylon inerme, Euclea undulata, Pappea capensis and Schotia afra.  
	The karroid shrubland present is primarily restricted soils of the Witteberg, Ripon and Dwyka formations.  Acacia karoo occurs sporadically in the karroid shrubland, in which Bechium burchellianum, Gnidia cuneata, Eriocephalus africanus and Pentzia incana are abundant.  In moist sites, such as south facing slopes, Renosterbos (Elytropappus rhinocerotis) may also be present, but it is never dominant.  When pristine and especially after good rain, the grass component (e.g. Aristida congesta, Digitaria argyrograpta, Digitaria eryantha, Themeda triandra, Tragus koeleriodes) may be prominent, but this condition is now rare.  The now present, and often dominant, karroid shrubs are probably secondary invaders, where the grass component (which replaced the thicket at cleared sites) has been overgrazed.



	30
	Ongegund Bontveld
	30, 47
	Mosaic of Coerney Spekboomveld and Wolwefontein Pentziaveld.
	Pentzia incana, Aloe africana, Euphorbia ledeinii and Portulacaria afra
	Woody species include Azima tetracantha, Phyllanthus verrucosus, Cotyledon velutina, Crassula ovata, Erhetia rigida and Putterlickia pyracantha. The karroid elements include Rhigozum obovatum, Rosenia humulis and Pteronia incana.
	Found in the western portion of the study site , this unit consists of woody species of the Coerney Spekboomveld which form bush-clumps within a mosaic of karroid vegetation.



	31
	Round Hill Sour Grassland
	11
	Grassland with low, sparse small leafed shrubs.
	Grassland characterised by the lack of Fynbos species (no members of the Proteaceae, Ericaceae or Restionaceae).
	Dominant species include Aristida diffusa subsp. burkei, Setaria sphacelata var. torta, Themeda triandra, Tristachya leucothrix, Eragrostis curvula, Heteropogon contortus, and Cymbopogon validus
	Found on north and west facing slopes on deeper shale derived soils.  In the drier south-western portions of the Zuurberg, the grassland also tend to be found on the plateaus. 

Woody species, such as Diospyros lyceoides, Aspalathus chortophylla, Anthospermum paniculatum and Acacia karoo, as well as succulents such as Aloe ferox and Euphorbia polygona (particularly on quartizitic outcrops) are also found in this unit.

	32
	Modderfontein Shrubby Grassland
	7
	Low open grassy small leafed shrubland.
	Characterised by the presence of Elytropappus rhinocerotus, Phylica axillaris, Themeda triandra and Heteropogon contortis.  
	Elytopappus rhinocerotus, Phylica axillaris (which occur in greater densities than in the Klein Winterhoek Grassy Fynbos), Passerina obtusifolia, Anthospermum tricostatum, Dodonea sp, Aspalathus sp. and the grasses, Themeda triandra and Heteropogon contortis.  
	Generally found on the drier north facing quartzitic sandstone slopes of the western Zuurberg. A number of succulents are also found in varying degrees of abundance in the Modderfontein Shrubby Grassland e.g. Lampranthus spp.  

Aloe ferox and Pteronia spp are often present in the more arid portions. Modderfontein Shrubby Grassland, which is also characterised by the absence of Restionaceae and Proteoids, is found mainly on the north facing slopes of the northern Zuurberg (from east to west); and in the western portions of the central and southern Zuurberg.  Furthermore, in the drier south-western Zuurberg, it extends round to the south facing slopes. 

	33
	 Zuurberg Proteoid Fynbos
	9
	Mid – high (2 – 3m) closed ericoid shrubland with Proteoid overstorey.
	Characterised by the presence of Protea cynaroides, P. lorifolia and P. repens.
	Dominant shrubby species include Erica deliciosa, E. simulans, E. chamissonis, Cliffortia burchellii, Thesium strictum, Cliffortia ilicifolia, Myrica kraussiana, Anthospermum spathulatum, Agathosma ovata.  Restiod species include Restio triticeus, Rhodocoma capensis and Cannomois virgata.
	Zuurberg Proteoid Fynbos is found primarily on the wet, steep to very steep south facing quarzitic sandstone slopes derived from the Rooirand Formation. Compared to the Grassy Fynbos elements, the cover of grass elements (largely C3 grasses Festuca, Pentachistis and Merxmuellaria species) is fairly low.



	34
	Spring Vale Grassy Fynbos
	10
	Grassy ericoid and proteoid shrubland.
	Characterised by Leucadendron salignum, Leucospermum cuneifome, Erica demissa, Restio triticeus and Sporobolus mauritianus.
	Leucadendron salignum, Leucospermum cuneiforme, Apochaete leucothrix, Erica demissa, E. pectinifolia and Helichrysum anomalum. The grassy component includes Sporobolus mauritianus and to a lesser degree Themeda triandra and Eragrostis curvula.  
	Spring Vale Grassy Fynbos is found primarily in the moister regions of the eastern Zuurberg on the gently sloping south and east facing, quartzitic slopes on finer textured soils.  In the south-eastern portions of the Zuurberg (east of the Sundays River), wet grassy fynbos is also found on the flatter ridge tops.  



	35
	Klein Winterhoek Grassy Fynbos
	6, 8, 59
	Low open grassy ericoid shrubland with Proteoid overstorey.
	Indicator species include Erica pectinifolia, Anthospermum aethiopica and Rhodocoma capensis.
	Dominant species include Erica pectinifolia, Anthospermum aethiopicum, Disparago ericoides, Leucospermum cuneifome, Leucadenron salignum, Agathosma capensis and an abundance of the restiods, Restio triticius and Rhodocoma capensis.
	  Klein Winterhoek Grassy Fynbos is largely found on the gentle south facing slopes, on skeletal soils of quartzitic origins, in the drier western Zuurberg but does emerge onto the ridge tops to the north.  



	36
	Klipvlei Asteraceous Fynbos/Thicket Mosaic
	16
	A mosaic of Woody Cape Thicket, Dune scrub, Asteraceous Fynbos and dune pioneer communities.
	Chrysanthemoides monolifera, Brachylaena discolor
	Passerina rigida,Helichrysum spp, Rapanea gilliana, Chrysanthemoides monolifera, Stenotaphrum secundatum, Metalasia muricata, Muraltia squarrosa, Ischyrolepis eleocharis, Agathosma apiculata, Bonotea speciosa, Chironia baccifera and Myrica chordifolia.
	These dune scrub vegetation communities are generally characterised by the presence of Passerina rigida, Metalasia muricata, Helichrysum spp., Myrica chordifolia, Stenotaphrum secundatum and Chrysanthemoides monolifera.  Furthermore, the communities with strong affinities to south Coast Dune Fynbos include Rapanea gilliana, Muraltia squarrosa, Ischyrolepis eleocharis, Agathosma ovata, Bonotea speciosa, Chironia baccifera.  The dune pioneer communities, found in the less stabilised portions abutting the drift sands, include species such as Arctotheca populifolia, Carpobrotus edulis, Felicia echinata, Scaevola plumieri and Gazania rigens.

	37
	Crown Hill Broken Veld
	14 
	Low open grassy karroid shrubland interspersed with thicket clumps. 
	Acacia karoo, Pteronia incana and Brachylaena elliptica.
	Acacia karoo, Pteronia incana, Brachylaena elliptica, Euclea undulata, Schotia afra, Aristida congesta, Digitaria argyrograpta,and D. ariantha
	In the Crown Hill Broken Veld differs from the Wolwefontein Pentziaveld in that Eriocephalus africanus is more abundant, whilst Pentzia incana is less so. In these areas, the grass component would include Aristida congesta, Digitaria argyrograpta, D. ariantha amongst others.  

	38
	Wolwefontein Pentziaveld
	14
	Low open grassy karroid shrubland.
	Penzia incana
	Penzia incana, Pteronia spp., Rhigozum obovatum and Rosenia humilis.
	A relatively dense, dwarf shrubland dominated by Pentzia incana and with subordinate cover of grasses, mainly species of Aristida, Eragrostis and Sporobolus.

	39
	Klipfontein Pentziaveld
	12
	Low open sparse small leafed karroid shrubland.
	Characterized by the presence of Rhigozium obovatum and Pentzia incana.
	Rhigozium obovatum, Pentzia incana, Crassula perforata, Euphorbia spp. Ruschia and Delosperma spp
	This unit is found on poor, stony soils derived from the Ecca mudstones and sandstones, to the north east of Mentz Dam, in areas with rainfall of about 150 – 250mm a year.  Many of the communities are rich in succulent plants e.g. Crassula perforata, Euphorbia spp. Ruschia and Delosperma spp. There is often a rich grass component, including Eragrostis lehmanniana, Aristida and Panicum species, but only after periods of good rainfall.

	40
	Algoa Dunefield
	1
	Drift sands interspersed with bush pockets of mostly Woody Cape Thicket.
	Bushclumps: Brachylaena discolor, Sideroxylon inerme and Pterocelastrus tricuspidatus.  Scaveola thunbergeii, Carpobrotus edulis and Ipomoea spp. characterise the dune pioneer vegetation in the edges of the bushclumps.
	Rhus crenata, Sideroxylon inerme and Brachylaena discolor Stoebe plumose and Myrica cordifolia
	Vegetation found in the dunefield include:

Thicket bush pockets:

Vegetation similar to coastal thicket (above), they are dominated by Rhus crenata, Sideroxylon inerme and Brachylaena discolor.  Thicket bushpockets are knolls of vegetation, surrounded by deflation flanks.  

Shrubland bush pockets

Characterised by Stoebe plumose and Myrica cordifolia, it bears similarity to Klipvlei Asteraceous Fynbos.  Shrubland bush pockets, elongated to normal to the predominant wind direction (south west), are generally found in interdune hollows (Talbot and Bate, 1991).

	41
	Kirkwood Riparian Woodland
	34
	Close canopied riparian vegetation.
	Acacia karoo, Combretum caffrum
	Acacia karoo, A caffra, Combretum caffrum and Celtis africana.
	These riverine thickets, generally restricted to the river courses within the Zuurberg area, on floodplain alluvial soils, characterised by Acacia karoo, A caffra, Combretum caffrum, although a number of the thicket (Euclea spp, Schotia spp) and forest species (Celtis africana) do, at times, invade the riverine vegetation.




	Cowling

Vegcode 
	Vegetation Type
	Kruger Vegccode
	Vegetation Structure
	Diagnostic species and features
	Dominant species
	Vegetation Description

	42
	Waterford Riparian Woodland
	38
	Close canopied riparian vegetation.
	Characterised by the almost exclusive dominance of Acacia karoo. 
	Acacia karoo
	This unit comprises riverine thicket in the more arid regions of the study site (the areas to the north and west of the Zuurberg), found predominantly on flood plain alluvium soils. In very arid areas (Lake Mentz, Jansenville district) some thicket species, such as Lycium spp., may be found in the riverine vegetation.  Tamarix usneoides is also found in this region, particularly in the more extensive patches of riverine vegetation to the north of Mentz Dam, although these areas are heavily invaded by the invasive Tamarix ramosissima.  In the moister eastern portions, Combretum caffrum is sometimes present.

	43
	Sundays Salt Marsh
	56
	Dwarf succulent shrubland
	Halophytic species, including Sarcocornia perennis, Chenolea diffusa, Sueda caespitosa and Limonium scabrum. 
	Sarcocornia perennis, Chenolea diffusa, Sueda caespitosa, Cotula coronophifolia, Felicia ficiodea, Salicornia meyeriana and Limonium scabrum.
	Halophytic estuarine community at the mouth of the Sundays River, dominated by succulent and herbaceous plants. Areas surrounding the salt marshes may be dominated by sedges, such as Scirpus maritimus and Juncellus laevegatus., which form large reed beds.


5. DESCRIPTION OF LAND TRANSFORMATION CLASSES

Land transformation was mapped according to two themes, which show the extent of urbanisation and agriculture (Table 4), and the extent of alien plant infestation (Table 5). Six groups of alien invasive plant species were mapped: Pinus spp, Eucalyptus spp, Opuntia ficus-indica, Acacia cyclops (Rooikrans), A. mearnsii (black wattle) and Tamarix ramosissima. Given the constraints of the project, it was considered most efficient to map some of the species as functional groups (i.e. map all the Pine spp., and all the Eucalyptus spp. as one type) as their potential impact upon the natural vegetation as well as the removal strategy is likely to be similar enough.  

Table 4.  Description of the land transformation categories devised to show the extent of urbanisation and agriculture.

	Primary
	Secondary
	Tertiary
	Description
	Further Notes

	Natural
	Grazed
	One
	Available for conservation purposes 
	Vegetation in reasonable condition.  In parts, heavily grazed, but will recover given sufficient time to recover.

	
	Grazed
	Two
	Vegetation is grazed to such a point that it will not recover to its original state.
	An unlikely condition in:

· Forest and Mesic Thicket types, due to the structure of the vegetation.

A rare condition in:

· Grassland, Fynbos and Nama Karoo Biomes (due to the resilience of the vegetation types)

· Where it occurs, particularly in the karroid vegetation types, vegetation was classified grazed 2 if most of the edible shrubs had been replaced by unpalatable species such as Atriplex lindleyi subsp. inflata, Hermannia vestita, Barleria rigida, Abtosimum spinescens, Galenia procumbens and Rhigozum trichotomum.  Another indicator state is where Aloe striata is very abundant AND woody species have been thinned (dead stumps evident) and there is strong evidence for the remaining plants dying (defoliated, roots exposed and branches dying).
Frequently found in:

- Xeric Thicket types, particularly where Portulacaria afra is present in abundance. 

An area within these vegetation types was defined Grazed 2 if:

· 80% of the P. afra was grazed out; 

· Remaining woody species (e.g. Pappea capensis and Schotia afra) in poor condition (umbrellas shaped, roots exposed, defoliated) and are mostly dying.

· Aloe striata present in high densities.

· In the Darlington Noorsveld (without spekboom): an area was deemed grazed 2 if more than 50% of the Noors (Euphorbia coerulescens) had been eaten and only dead stumps remain.  Usually this is sign of where farmers have harvested the Noors for their goats, but is difficult to distinguish between these areas and those where the stock have done all the damage.

	
	Bushcut
	One
	Between 25 and 75 % cleared.  Less than 25 % cleared would be considered Natural Grazed 1.  
	Generally only found in Forest and Mesic Thicket types (e.g. Kromrivier, Olienhout, Congoskraal and Kabouga Thickets).  Typically found in the thicket areas where corridors of vegetation have been removed from dense thicket stands to improve the grazing.

	
	Bushcut
	Two
	75 – 100 % removal of woody species.  Generally found in those areas where dairy and stock farming is prevalent.  Differentiated from Transformed ploughed pasture by the fact that the soil has not been disturbed (no ploughing).
	Unlikely in Nama Karoo, Grassland and Fynbos biomes.

Prevalent in Forest and Thicket Biome.

It was classified as Bushcut 2 if most of the standing woody vegetation had been removed and only indigenous grasses and shrubs remain.  Generally replaced by rough pastures of indigenous grasses and to a lesser degree, shrubs.



	Transformed
	Urban
	Formal
	Dense dwellings, paved/tarred roads and surfaces.
	Small to large towns.

	
	Urban
	Informal
	Unplanned development, shanties, development on the periphery of  formal urban formal.  
	Generally described as squatter camps.

	
	Rural
	Formal
	Homesteads, barns, workshops, dairies, large-scale cultivation.
	Differs from Urban as settlements are not as dense and the amenities (roads etc) are not paved or tarred.  This unit would include everything from the dense farming area around Addo through to the larger farm establishments in the Alexandria region (must be bigger than 2-4 Ha).

	
	Rural
	Informal
	e.g. small settlements of farm workers, rural poor.
	A more diffuse, less organized rural form of squatter camp.

	
	Ploughed
	Cultivated
	Ploughed soil and cultivated. Where possible we have included the crop.
	This category also includes recently (up to 2 years) of fallow lands, particularly in areas where it is likely that they will plough and cultivate soon again.  Included in this category is the areas that have been entirely bush cut, the soil ripped and been maintained in a pasture form for a lengthy period (i.e. the soil wasn’t necessarily tilled, but lightly ripped).

Areas that have recovered to the point where A. karoo and other pioneer trees/shrubs have become established have been noted.

	
	Ploughed
	Pasture
	Seeded grasses, fallow cultivated lands.
	Fallow land that has not been cultivated by crops for a significant period.  Generally these areas have been seeded with indigenous grass species to improve on the gazing quality.

	
	Dam
	
	All constructed. Natural water will fall under wetlands.
	

	
	Quarry
	
	Earthworks, clay pits, gravel quarries.
	


Table 5.  Description of the density categories devised to show the extent of alien plant infestation.

	Density
	Description

	High (H)
	> 75 % to 100% cover of polygon.  Plants are spaced  < 0.1 canopy diameters apart.

	Moderate (M)
	> 25 % to 75 % cover of polygon.  Plants are spaced 0.1 to 2 canopy diameters apart.

	Low (L)
	0 to 25 % cover of polygon.  Plants are spaced greater than 2 canopy diameters apart.


Only dense and medium stands of Opuntia ficus-indica (prickly pear) were mapped as it was often difficult to access some of the mountainous areas and therefore to accurately map all the scattered stands, as they are difficult to spot from a distance.  Similarly it was virtually impossible to spot Jointed Cactus as these can often only be seen when actually walking in the field, but the when observed, locations were noted.
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ANNEX A: ENVIRONMENTAL DATA FOR LAND CLASSES WITHIN THE GAENP 
PLANNING DOMAIN

	Vegetation 
	Elevation
	Rainfall
	Temperatures

	
	
	
	
	
	Summer
	Winter
	Total
	Summer
	Winter

	Code
	Type
	min
	max
	mean
	Min
	max
	min
	max
	min
	max
	max
	min
	max
	min

	1
	Kaba Forest
	0
	298.9
	140.8
	253.7
	428.7
	224.19
	418.79
	460.7
	847.5
	24.1
	14.3
	19.4
	11.1

	2
	Nonqausa Forest
	0
	362.3
	198.2
	228.89
	428.7
	189
	418.79
	422.59
	847.5
	24.1
	14.3
	19.4
	11.1

	3
	Springmount Forest
	10.8
	361.1
	236.1
	214.8
	277.79
	166.39
	223.3
	381.2
	512
	28.7
	9.4
	17.6
	4.1

	4
	Alexandria Bontveld
	61.0
	406.3
	239.0
	226.1
	347.79
	186.39
	332.39
	413.2
	565.69
	26.2
	14
	20.5
	10.3

	5
	Tootabie Forest
	220.8
	888.2
	494.8
	129.69
	404.79
	59.4
	200.3
	167.3
	575.4
	30.6
	12.8
	22.7
	4.6

	6
	Wycombe Thicket
	183.8
	406.2
	308.6
	214.8
	281.89
	166.39
	221.89
	403.6
	515.4
	28.7
	9.4
	17.6
	4.1

	7
	Boknes Thicket
	0
	211.4
	101.4
	228.89
	333
	209.5
	332.1
	471.79
	821.5
	24.1
	14.3
	19.4
	11.1

	8
	Kromrivier Thicket
	0
	810.0
	356.2
	197
	353.89
	115
	332.39
	300.89
	680.19
	30.6
	12.8
	22.7
	4.6

	9
	Ncanaha Thicket
	117.7
	735.9
	347.6
	171.3
	404.79
	115
	206.5
	298.79
	543.7
	27.7
	11.9
	20
	5.5

	10
	Woody Cape Thicket
	0
	150.7
	63.6
	149.5
	333
	124.19
	331.29
	273.7
	749.59
	28.7
	9.4
	17.6
	4.1

	11
	Enon Thicket
	8.2
	815.1
	286.2
	72.8
	404.79
	35.6
	200.3
	176.3
	603.09
	30.6
	12.8
	22.7
	4.6

	12
	Olienhout Bontveld
	110.7
	402.7
	259.2
	219.19
	299.89
	166.1
	254.69
	385.29
	534.59
	26.2
	14
	20.5
	10.3

	13
	Paterson Bontveld
	222.5
	412.6
	329.7
	186.19
	271.29
	130.8
	206.5
	315.79
	462.79
	27.7
	11.9
	20
	5.5

	14
	Zuney Bontveld
	0
	299.0
	159.9
	234
	290.39
	189.6
	251.3
	423.89
	541.7
	28.7
	9.4
	17.6
	4.1

	15
	Congoskraak Bontveld
	0
	299.4
	146.1
	190
	277.39
	141.39
	222.8
	334.5
	500.2
	28.7
	9.4
	17.6
	4.1

	16
	Suurkop Bontveld
	96.5
	459.8
	275.0
	158.69
	299.1
	101.9
	182
	262.2
	500.2
	27.7
	11.9
	20
	5.5

	17
	Coega Bontveld
	27.5
	122.6
	81.3
	157.39
	191.8
	114.69
	163.1
	213.6
	351.79
	28.7
	9.4
	17.6
	4.1

	18
	Melkhoutboom Bontveld
	257.3
	718.2
	514.9
	216.3
	341.29
	119.9
	183.3
	312
	479.9
	30.6
	12.8
	22.7
	4.6

	19
	Kruisrivier Bontveld
	191.8
	871.1
	494.0
	103
	250.3
	45.2
	127.9
	138
	378.2
	30.6
	12.8
	22.7
	4.6

	20
	Colchester Strandveld
	0.0
	61.1
	15.1
	135.19
	190
	105.69
	163.1
	230
	368
	28.7
	9.4
	17.6
	4.1

	21
	Kabouga Thicket
	129.5
	978.2
	451.6
	69.69
	304.2
	32.59
	158.6
	102.29
	482.7
	30.6
	12.8
	22.7
	4.6

	22
	Coerney Spekboomveld
	0.0
	658.6
	184.7
	74.5
	236.39
	35.79
	170.09
	109.19
	398.89
	31.5
	12
	22.2
	3.9

	23
	Vaalfontein Spekboomveld
	445.7
	727.4
	586.5
	156.3
	235.09
	81.69
	123.5
	239.89
	320.89
	29.8
	11.3
	19.8
	4.2

	24
	Witrug Spekboomveld
	212.5
	723.5
	464.4
	96.59
	201.1
	40.79
	104.4
	137.3
	303.6
	32.6
	13.1
	20.6
	4.4

	25
	Darlington Noorsveld
	222.0
	597.7
	320.2
	86.09
	178.39
	36
	89.09
	122.09
	251.19
	32.6
	13.1
	20.6
	4.4

	26
	Ann’s Villa Noorsveld
	353.4
	900.6
	590.0
	134.1
	353.89
	70.19
	194.8
	204.3
	487.6
	27.7
	11.9
	20
	5.5

	27
	Addo Bontveld
	7.1
	432.7
	131.8
	74.09
	281.2
	35.09
	225.3
	109.19
	482.2
	31.5
	12
	22.2
	3.9

	28
	Kleinpoort  Bontveld
	243.1
	781.7
	466.7
	72.8
	223.8
	35.09
	104.69
	102.29
	325
	31.5
	12
	22.2
	3.9

	29
	Wapadskloof Bontveld
	320.0
	821.3
	519.8
	157.5
	315.5
	84.3
	166.89
	244.39
	377.5
	27.7
	11.9
	20
	5.5

	30
	Ongegund Bontveld
	319.5
	756.7
	514.1
	121.4
	222.19
	55.7
	100.19
	154.8
	325
	31.5
	12
	22.2
	3.9

	31
	Round Hill Sour Grassland
	222.8
	999.9
	666.7
	69.69
	404.79
	32.59
	228.19
	102.29
	603.09
	30.6
	12.8
	22.7
	4.6

	32
	Modderfontein Shrubby Grassland
	151.8
	951.4
	706.2
	69.69
	353.89
	32.59
	194.8
	102.29
	505.29
	30.6
	12.8
	22.7
	4.6

	33
	Zuurberg Proteoid Fynbos
	218.4
	898.1
	594.3
	106.59
	404.79
	48.09
	200.3
	167.3
	603.09
	30.6
	12.8
	22.7
	4.6

	34
	Spring Vale Grassy Fynbos
	122.1
	953.1
	625.9
	103
	404.79
	45.2
	200.3
	138
	603.09
	30.6
	12.8
	22.7
	4.6

	35
	Klein Winterhoek Grassy Fynbos
	277.3
	953.8
	600.8
	69.69
	271.89
	32.59
	169.69
	102.29
	440.9
	32.6
	13.1
	20.6
	4.4

	36
	Klipvlei Asteraceous Fynbos
	0
	138.3
	71.1
	165.1
	333
	130.19
	331.29
	295.29
	664.29
	24.1
	14.3
	19.4
	11.1

	37
	Crown Hill Broken Veld
	334.8
	763.5
	555.5
	124.3
	317
	62.59
	165.69
	199.1
	337.1
	29.8
	11.3
	19.8
	4.2

	38
	Wolwefontein Pentziaveld
	510.9
	714.3
	589.4
	107.19
	186.6
	47.59
	84
	154.7
	269
	32.6
	13.1
	20.6
	4.4

	39
	Klipfontein Pentziaveld
	279.6
	639.1
	422.3
	123.69
	176.6
	62
	91.59
	186.8
	268.2
	32.6
	13.1
	20.6
	4.4

	40
	Algoa Dunefield
	0
	144.3
	43.2
	149.5
	329
	123.9
	326
	273.7
	664.29
	24.1
	14.3
	19.4
	11.1

	41
	Kirkwood Riparian Woodland
	78.8
	402.7
	197.6
	96.59
	239.69
	41.4
	124.59
	108.4
	387.9
	31.5
	12
	22.2
	3.9

	42
	Waterford Riparian Woodland
	242.8
	618.3
	315.4
	88.19
	239.79
	37
	136.6
	125.19
	323.8
	32.6
	13.1
	20.6
	4.4

	43
	Sundays Salt Marsh
	4.0
	20.4
	13.7
	147.19
	176.69
	118.19
	137
	281.6
	368
	28.7
	9.4
	17.6
	4.1



Annex B: Geology and soil data for land classes within the GAENP planning domain

	Vegcode
	%area*
	STRAT
	P1 
	P2
	LITH1
	LITH2
	LITH3
	CQUALI1
	DESCRIPTION
	rank

	
	
	NAME
	RANK 
	NAME
	RANK
	NAME
	RANK
	
	
	
	
	
	

	1
	10
	BOKKEVELD
	GRP
	CAPE
	SPGRP
	*
	*
	SHALE
	ARENITE
	
	
	Shale
	0

	
	81
	NANAGA
	FM
	ALGOA
	GRP
	*
	*
	ARENITE
	LIMESTONE
	
	CALCAREOUS
	Calcareous sandstone (aeolian)
	0

	2
	9
	BOKKEVELD
	GRP
	CAPE
	SPGRP
	*
	*
	SHALE
	ARENITE
	
	
	Shale
	0

	
	87
	NANAGA
	FM
	ALGOA
	GRP
	*
	*
	ARENITE
	LIMESTONE
	
	CALCAREOUS
	Calcareous sandstone (aeolian)
	0

	3
	89
	NANAGA
	FM
	ALGOA
	GRP
	*
	*
	ARENITE
	LIMESTONE
	
	CALCAREOUS
	Calcareous sandstone (aeolian)
	0

	3
	10
	NANAGA
	FM
	ALGOA
	GRP
	*
	*
	SEDIMENTARY ROCKS
	
	
	
	Aeolianite
	10

	4
	51
	BOKKEVELD
	GRP
	CAPE
	SPGRP
	*
	*
	SHALE
	ARENITE
	
	
	Shale
	0

	4
	43
	NANAGA
	FM
	ALGOA
	GRP
	*
	*
	ARENITE
	LIMESTONE
	
	CALCAREOUS
	Calcareous sandstone (aeolian)
	0

	5
	13
	WITTEBERG
	GRP
	CAPE
	SPGRP
	*
	*
	SHALE
	SILTSTONE
	ARENITE
	
	Shale
	5

	5
	26
	ROOIRAND
	MEMB
	WITPOORT
	FM
	WITTEBERG
	GRP
	ARENITE
	SHALE
	
	QUARTZ/QUARTZ-RICH/QUARTZITIC
	Brownish-weathering quartzitic sandstone
	8

	5
	59
	WELTEVREDE
	FM
	WITTEBERG
	GRP
	CAPE
	SPGRP
	SILTSTONE
	SHALE
	ARENITE
	MICA/MICACEOUS
	Micaceous siltstone
	2

	6
	98
	NANAGA
	FM
	ALGOA
	GRP
	*
	*
	ARENITE
	LIMESTONE
	
	CALCAREOUS
	Calcareous sandstone (aeolian)
	0

	7
	96
	NANAGA
	FM
	ALGOA
	GRP
	*
	*
	ARENITE
	LIMESTONE
	
	CALCAREOUS
	Calcareous sandstone (aeolian)
	0

	8
	30
	BOKKEVELD
	GRP
	CAPE
	SPGRP
	*
	*
	SHALE
	ARENITE
	
	
	Shale
	0

	8
	22
	ADOLPHSPOORT
	FM
	TRAKA
	SBGRP
	BOKKEVELD
	GRP
	SHALE
	SILTSTONE
	ARENITE
	
	Grey silty shale
	3

	8
	37
	WELTEVREDE
	FM
	WITTEBERG
	GRP
	CAPE
	SPGRP
	SILTSTONE
	SHALE
	ARENITE
	MICA/MICACEOUS
	Micaceous siltstone
	2

	9
	9
	SUNDAYS RIVER
	FM
	UITENHAGE
	GRP
	*
	*
	MUDSTONE
	ARENITE
	
	
	Greenish-grey mudstone
	1

	9
	23
	NANAGA
	FM
	ALGOA
	GRP
	*
	*
	SEDIMENTARY ROCKS
	
	
	
	Aeolianite
	10

	9
	8
	ROOIRAND
	MEMB
	WITPOORT
	FM
	WITTEBERG
	GRP
	ARENITE
	SHALE
	
	QUARTZ/QUARTZ-RICH/QUARTZITIC
	Brownish-weathering quartzitic sandstone
	8

	9
	32
	WELTEVREDE
	FM
	WITTEBERG
	GRP
	CAPE
	SPGRP
	SILTSTONE
	SHALE
	ARENITE
	MICA/MICACEOUS
	Micaceous siltstone
	2

	10
	29
	NANAGA
	FM
	ALGOA
	GRP
	*
	*
	ARENITE
	LIMESTONE
	
	CALCAREOUS
	Calcareous sandstone (aeolian)
	0

	10
	10
	NANAGA
	FM
	ALGOA
	GRP
	*
	*
	SEDIMENTARY ROCKS
	
	
	
	Aeolianite
	10

	10
	29
	SCHELM HOEK
	FM
	ALGOA
	GRP
	*
	*
	SAND
	SOIL
	
	CALCAREOUS
	Calcareous sand (aeolian)
	0

	10
	26
	QUATERNARY
	SYS
	CENOZOIC
	ERA
	
	
	SAND
	
	
	
	Aeolian sand
	10

	11
	12
	WITTEBERG
	GRP
	CAPE
	SPGRP
	*
	*
	SHALE
	SILTSTONE
	ARENITE
	
	Shale
	5

	11
	11
	DWYKA
	GRP
	KAROO
	SPGRP
	*
	*
	TILLITE
	SHALE
	
	
	Tillite
	2

	11
	19
	ENON
	FM
	UITENHAGE
	GRP
	*
	*
	CONGLOMERATE
	ARENITE
	MUDSTONE
	
	Conglomerate
	8

	11
	14
	WELTEVREDE
	FM
	WITTEBERG
	GRP
	CAPE
	SPGRP
	SILTSTONE
	SHALE
	ARENITE
	MICA/MICACEOUS
	Micaceous siltstone
	2

	12
	45
	BOKKEVELD
	GRP
	CAPE
	SPGRP
	*
	*
	SHALE
	ARENITE
	
	
	Shale
	0

	12
	47
	NANAGA
	FM
	ALGOA
	GRP
	*
	*
	ARENITE
	LIMESTONE
	
	CALCAREOUS
	Calcareous sandstone (aeolian)
	0

	13
	84
	NANAGA
	FM
	ALGOA
	GRP
	*
	*
	SEDIMENTARY ROCKS
	
	
	
	Aeolianite
	10

	14
	95
	NANAGA
	FM
	ALGOA
	GRP
	*
	*
	ARENITE
	LIMESTONE
	
	CALCAREOUS
	Calcareous sandstone (aeolian)
	0

	15
	14
	NANAGA
	FM
	ALGOA
	GRP
	*
	*
	ARENITE
	LIMESTONE
	
	CALCAREOUS
	Calcareous sandstone (aeolian)
	0

	15
	79
	NANAGA
	FM
	ALGOA
	GRP
	*
	*
	SEDIMENTARY ROCKS
	
	
	
	Aeolianite
	10

	16
	19
	KIRKWOOD
	FM
	UITENHAGE
	GRP
	*
	*
	MUDSTONE
	ARENITE
	
	
	Reddish and greenish mudstone
	1

	16
	67
	NANAGA
	FM
	ALGOA
	GRP
	*
	*
	SEDIMENTARY ROCKS
	
	
	
	Aeolianite
	10

	17
	32
	KIRKWOOD
	FM
	UITENHAGE
	GRP
	*
	*
	MUDSTONE
	ARENITE
	
	
	Reddish and greenish mudstone
	1

	17
	21
	ALEXANDRIA
	FM
	ALGOA
	GRP
	*
	*
	ARENITE
	LIMESTONE
	CONGLOMERATE
	CALCAREOUS
	Calcareous sandstone
	9

	17
	17
	BLUEWATER BAY
	FM
	*
	*
	*
	*
	GRAVEL
	SAND
	
	
	Aluvial sheet gravel and sand
	10

	17
	17
	QUATERNARY
	SYS
	CENOZOIC
	ERA
	
	
	GRAVEL
	
	
	
	Intermediate and low-level fluvial terrace gravel
	10

	18
	23
	ROOIRAND
	MEMB
	WITPOORT
	FM
	WITTEBERG
	GRP
	ARENITE
	SHALE
	
	QUARTZ/QUARTZ-RICH/QUARTZITIC
	Brownish-weathering quartzitic sandstone
	8

	18
	59
	WELTEVREDE
	FM
	WITTEBERG
	GRP
	CAPE
	SPGRP
	SILTSTONE
	SHALE
	ARENITE
	MICA/MICACEOUS
	Micaceous siltstone
	2

	19
	47
	ROOIRAND
	MEMB
	WITPOORT
	FM
	WITTEBERG
	GRP
	ARENITE
	SHALE
	
	QUARTZ/QUARTZ-RICH/QUARTZITIC
	Brownish-weathering quartzitic sandstone
	8

	19
	15
	PERDEPOORT
	MEMB
	WITPOORT
	FM
	WITTEBERG
	GRP
	ARENITE
	
	
	QUARTZ/QUARTZ-RICH/QUARTZITIC
	White quartzitic sandstone
	8

	19
	37
	WELTEVREDE
	FM
	WITTEBERG
	GRP
	CAPE
	SPGRP
	SILTSTONE
	SHALE
	ARENITE
	MICA/MICACEOUS
	Micaceous siltstone
	2

	20
	10
	BLUEWATER BAY
	FM
	*
	*
	*
	*
	GRAVEL
	SAND
	
	
	Aluvial sheet gravel and sand
	10

	20
	64
	QUATERNARY
	SYS
	CENOZOIC
	ERA
	
	
	UNCONSOLIDATED 

DETRITAL SEDIMENTS
	
	
	Alluvium
	10

	21
	47
	WITTEBERG
	GRP
	CAPE
	SPGRP
	*
	*
	SHALE
	SILTSTONE
	ARENITE
	
	Shale
	5

	21
	22
	DWYKA
	GRP
	KAROO
	SPGRP
	*
	*
	TILLITE
	SHALE
	
	
	Tillite
	2

	22
	18
	ENON
	FM
	UITENHAGE
	GRP
	*
	*
	CONGLOMERATE
	ARENITE
	MUDSTONE
	
	Conglomerate
	8

	22
	12
	KIRKWOOD
	FM
	UITENHAGE
	GRP
	*
	*
	MUDSTONE
	ARENITE
	
	
	Reddish and greenish mudstone
	1

	22
	34
	SUNDAYS RIVER
	FM
	UITENHAGE
	GRP
	*
	*
	MUDSTONE
	ARENITE
	
	
	Greenish-grey mudstone
	1

	23
	31
	DWYKA
	GRP
	KAROO
	SPGRP
	*
	*
	TILLITE
	SHALE
	
	
	Tillite
	2

	23
	17
	ADELAIDE
	SBGRP
	BEAUFORT
	GRP
	KAROO
	SPGRP
	SHALE
	TUFF
	CHERT
	
	Shale
	3

	23
	41
	RIPON
	FM
	ECCA
	GRP
	KAROO
	SPGRP
	ARENITE
	SHALE
	
	
	Sandstone
	4

	24
	16
	WITTEBERG
	GRP
	CAPE
	SPGRP
	*
	*
	SHALE
	SILTSTONE
	ARENITE
	
	Shale
	5

	24
	24
	DWYKA
	GRP
	KAROO
	SPGRP
	*
	*
	TILLITE
	SHALE
	
	
	Tillite
	2

	24
	37
	RIPON
	FM
	ECCA
	GRP
	KAROO
	SPGRP
	ARENITE
	SHALE
	
	
	Sandstone
	4

	25
	27
	FORT BROWN
	FM
	ECCA
	GRP
	KAROO
	SPGRP
	RHYTHMITE
	SHALE
	ARENITE
	
	Rhythmite
	4

	25
	13
	WATERFORD
	FM
	ECCA
	GRP
	KAROO
	SPGRP
	ARENITE
	SHALE
	MUDSTONE
	
	Mudstone
	5

	25
	43
	KOONAP
	FM
	ADELAIDE
	SBGRP
	BEAUFORT
	GRP
	MUDSTONE
	ARENITE
	
	
	Mudstone
	2

	26
	54
	WITTEBERG
	GRP
	CAPE
	SPGRP
	*
	*
	SHALE
	SILTSTONE
	ARENITE
	
	Shale
	5

	26
	23
	ROOIRAND
	MEMB
	WITPOORT
	FM
	WITTEBERG
	GRP
	ARENITE
	SHALE
	
	QUARTZ/QUARTZ-RICH/QUARTZITIC
	Brownish-weathering quartzitic sandstone
	8

	26
	12
	WELTEVREDE
	FM
	WITTEBERG
	GRP
	CAPE
	SPGRP
	SILTSTONE
	SHALE
	ARENITE
	MICA/MICACEOUS
	Micaceous siltstone
	2

	27
	10
	KIRKWOOD
	FM
	UITENHAGE
	GRP
	*
	*
	MUDSTONE
	ARENITE
	
	
	Reddish and greenish mudstone
	1

	27
	67
	QUATERNARY
	SYS
	CENOZOIC
	ERA
	
	
	UNCONSOLIDATED

 DETRITAL SEDIMENTS
	
	
	Alluvium
	10

	28
	37
	WITTEBERG
	GRP
	CAPE
	SPGRP
	*
	*
	SHALE
	SILTSTONE
	ARENITE
	
	Shale
	5

	28
	19
	ROOIRAND
	MEMB
	WITPOORT
	FM
	WITTEBERG
	GRP
	ARENITE
	SHALE
	
	QUARTZ/QUARTZ-RICH/QUARTZITIC
	Brownish-weathering quartzitic sandstone
	8

	28
	17
	PERDEPOORT
	MEMB
	WITPOORT
	FM
	WITTEBERG
	GRP
	ARENITE
	
	
	QUARTZ/QUARTZ-RICH/QUARTZITIC
	White quartzitic sandstone
	8

	29
	30
	WITTEBERG
	GRP
	CAPE
	SPGRP
	*
	*
	SHALE
	SILTSTONE
	ARENITE
	
	Shale
	5

	29
	18
	DWYKA
	GRP
	KAROO
	SPGRP
	*
	*
	TILLITE
	SHALE
	
	
	Tillite
	2

	29
	32
	RIPON
	FM
	ECCA
	GRP
	KAROO
	SPGRP
	ARENITE
	SHALE
	
	
	Sandstone
	4

	30
	17
	WITTEBERG
	GRP
	CAPE
	SPGRP
	*
	*
	SHALE
	SILTSTONE
	ARENITE
	
	Shale
	5

	30
	53
	DWYKA
	GRP
	KAROO
	SPGRP
	*
	*
	TILLITE
	SHALE
	
	
	Tillite
	2

	31
	55
	ROOIRAND
	MEMB
	WITPOORT
	FM
	WITTEBERG
	GRP
	ARENITE
	SHALE
	
	QUARTZ/QUARTZ-RICH/QUARTZITIC
	Brownish-weathering quartzitic sandstone
	8

	31
	29
	WELTEVREDE
	FM
	WITTEBERG
	GRP
	CAPE
	SPGRP
	SILTSTONE
	SHALE
	ARENITE
	MICA/MICACEOUS
	Micaceous siltstone
	2

	32
	49
	ROOIRAND
	MEMB
	WITPOORT
	FM
	WITTEBERG
	GRP
	ARENITE
	SHALE
	
	QUARTZ/QUARTZ-RICH/QUARTZITIC
	Brownish-weathering quartzitic sandstone
	8

	32
	21
	PERDEPOORT
	MEMB
	WITPOORT
	FM
	WITTEBERG
	GRP
	ARENITE
	
	
	QUARTZ/QUARTZ-RICH/QUARTZITIC
	White quartzitic sandstone
	8

	32
	17
	WELTEVREDE
	FM
	WITTEBERG
	GRP
	CAPE
	SPGRP
	SILTSTONE
	SHALE
	ARENITE
	MICA/MICACEOUS
	Micaceous siltstone
	2

	33
	38
	ROOIRAND
	MEMB
	WITPOORT
	FM
	WITTEBERG
	GRP
	ARENITE
	SHALE
	
	QUARTZ/QUARTZ-RICH/QUARTZITIC
	Brownish-weathering quartzitic sandstone
	8

	33
	57
	WELTEVREDE
	FM
	WITTEBERG
	GRP
	CAPE
	SPGRP
	SILTSTONE
	SHALE
	ARENITE
	MICA/MICACEOUS
	Micaceous siltstone
	2

	34
	40
	ROOIRAND
	MEMB
	WITPOORT
	FM
	WITTEBERG
	GRP
	ARENITE
	SHALE
	
	QUARTZ/QUARTZ-RICH/QUARTZITIC
	Brownish-weathering quartzitic sandstone
	8

	34
	48
	WELTEVREDE
	FM
	WITTEBERG
	GRP
	CAPE
	SPGRP
	SILTSTONE
	SHALE
	ARENITE
	MICA/MICACEOUS
	Micaceous siltstone
	2

	35
	53
	ROOIRAND
	MEMB
	WITPOORT
	FM
	WITTEBERG
	GRP
	ARENITE
	SHALE
	
	QUARTZ/QUARTZ-RICH/QUARTZITIC
	Brownish-weathering quartzitic sandstone
	8

	35
	13
	PERDEPOORT
	MEMB
	WITPOORT
	FM
	WITTEBERG
	GRP
	ARENITE
	
	
	QUARTZ/QUARTZ-RICH/QUARTZITIC
	White quartzitic sandstone
	8

	35
	28
	WELTEVREDE
	FM
	WITTEBERG
	GRP
	CAPE
	SPGRP
	SILTSTONE
	SHALE
	ARENITE
	MICA/MICACEOUS
	Micaceous siltstone
	2

	36
	61
	SCHELM HOEK
	FM
	ALGOA
	GRP
	*
	*
	SAND
	SOIL
	
	CALCAREOUS
	Calcareous sand (aeolian)
	0

	36
	29
	QUATERNARY
	SYS
	CENOZOIC
	ERA
	
	
	SAND
	
	
	
	Aeolian sand
	10

	37
	22
	DWYKA
	GRP
	KAROO
	SPGRP
	*
	*
	TILLITE
	SHALE
	
	
	Tillite
	2

	37
	18
	RIPON
	FM
	ECCA
	GRP
	KAROO
	SPGRP
	ARENITE
	SHALE
	
	
	Sandstone
	4

	37
	36
	FORT BROWN
	FM
	ECCA
	GRP
	KAROO
	SPGRP
	RHYTHMITE
	SHALE
	ARENITE
	
	Rhythmite
	4

	38
	10
	WITTEBERG
	GRP
	CAPE
	SPGRP
	*
	*
	SHALE
	SILTSTONE
	ARENITE
	
	Shale
	5

	38
	27
	DWYKA
	GRP
	KAROO
	SPGRP
	*
	*
	TILLITE
	SHALE
	
	
	Tillite
	2

	38
	12
	ADELAIDE
	SBGRP
	BEAUFORT
	GRP
	KAROO
	SPGRP
	SHALE
	TUFF
	CHERT
	
	Shale
	3

	38
	40
	RIPON
	FM
	ECCA
	GRP
	KAROO
	SPGRP
	ARENITE
	SHALE
	
	
	Sandstone
	4

	39
	11
	RIPON
	FM
	ECCA
	GRP
	KAROO
	SPGRP
	ARENITE
	SHALE
	
	
	Sandstone
	4

	39
	53
	FORT BROWN
	FM
	ECCA
	GRP
	KAROO
	SPGRP
	RHYTHMITE
	SHALE
	ARENITE
	
	Rhythmite
	4

	39
	21
	WATERFORD
	FM
	ECCA
	GRP
	KAROO
	SPGRP
	ARENITE
	SHALE
	MUDSTONE
	
	Mudstone
	5

	40
	66
	SCHELM HOEK
	FM
	ALGOA
	GRP
	*
	*
	SAND
	SOIL
	
	CALCAREOUS
	Calcareous sand (aeolian)
	0

	40
	29
	QUATERNARY
	SYS
	CENOZOIC
	ERA
	
	
	SAND
	
	
	
	Aeolian sand
	10

	41
	19
	WITTEBERG
	GRP
	CAPE
	SPGRP
	*
	*
	SHALE
	SILTSTONE
	ARENITE
	
	Shale
	5

	41
	65
	QUATERNARY
	SYS
	CENOZOIC
	ERA
	
	
	UNCONSOLIDATED

 DETRITAL SEDIMENTS
	
	
	Alluvium
	10

	42
	28
	FORT BROWN
	FM
	ECCA
	GRP
	KAROO
	SPGRP
	RHYTHMITE
	SHALE
	ARENITE
	
	Rhythmite
	4

	42
	22
	KOONAP
	FM
	ADELAIDE
	SBGRP
	BEAUFORT
	GRP
	MUDSTONE
	ARENITE
	
	
	Mudstone
	2

	42
	20
	QUATERNARY
	SYS
	CENOZOIC
	ERA
	
	
	UNCONSOLIDATED 

DETRITAL SEDIMENTS
	
	
	Alluvium
	10

	43
	47
	QUATERNARY
	SYS
	CENOZOIC
	ERA
	
	
	SAND
	
	
	
	Aeolian sand
	10

	43
	51
	QUATERNARY
	SYS
	CENOZOIC
	ERA
	
	
	UNCONSOLIDATED 

DETRITAL SEDIMENTS
	
	
	Alluvium
	10


Figure 1.  Process followed for GIS data capture of land class and land transformation field maps.





For any updates / comments call Julian Conrad at 


(021) 880-1079


Version 1.0 


10 August 2001





Export coverages





1.Copy all the coverages


2. On the copied coverages append all the coverages into one coverage


3. Dissolve on the unique feature id.





Project the coverages from Decimal degrees Clarke 1880 (unmodified) to Decimal degrees WGS84.





Pull all the Excel attribute files (per category i.e. transformation, classes & aliens) into a single file, sort and then assign a unique feature number to each category.


That unique feature number must then be included in each individual Excel attrribute file (use a relate function).





1. Join the spreadsheet attribute data to the coverages


2. Address any errors that may arise.





All coverages to have another item added and then the map number and the unique polygon id added to this item.


The item name is to be id1234zz for e.g. id3325bc





All Excel attribute files to have the map number and unique polygon id added as another field in the spreadsheet files. 





Editing:


1. Plot and check line accuracy - recapture if necessary


2. Identify label errors & address any problems with field personnel


3. Review all polygons along map sheet boundaries & edit as necessary


    (map sheet boundaries to stay in place)














Replaced digitized cadastre boundaries with data from ISCW





Transform to Decimal Degrees (Clarke 1880 - unmodified)





Digitizing (in digitizer units)














� “Land Class”, “Vegetation Type”, and “Broad Habitat Unit” are terms that are used interchangeably in the literature.  For the purposes of this project, we have standardised on “Land Class”, which reflects homogenous parcels of vegetation, climate and geology.





