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EXECUTIVE SUMMARY

e The vegetation of thea. 615 000 ha domain of th@arden Route Initiative was
classified and mapped at a scale of 1:50 000 in order to develop surrogate
biodiversity units to facilitate to development a conservation plan for the domain.

e The vegetation was mapped as untransformed units, as it was petodreed
before European settlement in the region. This proved to be a great challenge as
vast areas have been altered to such an extent that only a few remnant patches of
vegetation still remain in certain areas.

e We developed a classification system tlibfvs a fourtier hierarchy. This
facilitates analyses at three different scales, at biome, habitat type and vegetation
unit level.

e Aquatic and terrestrial systems are recognized, with three aquatic biomes and six
terrestrial biomes recognized in the area

e Aquatic ecosystems cover more than 13 percent of the surface area, clearly
indicating how prominent they are in the domain.

e A total of 39 habitat types are recognized; six of these are aquatic habitat types.
Descriptions and a photograph are providedefoh habitat type.

e At the vegetation unit level, 86 units are recognized, 15 in the aquatic ecosystems
and 71 in the terrestrial ecosystems. Diagnostic descriptions are provided for each
vegetation unit.

e The completed vegetation map is available in ebeatrformat (Arc View 3.2).
Although electronically possible these maps should not be used beyond a scale of
1:50 000. Zooming beyond this level will result in inaccuracies.

¢ Field mapping was done on hard copy satellite images printed at a scale of
approxmately 1: 30 000. We believe that field accuracy of the maps is in the
order of 100 meter from mapped boundaries, but distortion in the satellite images

may result in reduced accuracy in certain areas.



Users should keep the original purpose of this mampim, to develop a regional
conservation plan. This vegetation map is not suitable for swalk (< 1:50 000)
studies or managerial plans.

The vegetation units we recognize and their boundaries are not compatible with
those of Mucina and Rutherford (Z)Qas their map is intended to function at a
much larger scale (1: 1 000 000). We do agree conceptually at the higher order
level (biome), but differ in many aspects at the lower levels of the classification.
As an overall impression we believe that tighlst priority for biodiversity
conservation and securing the ecosystem services in the Garden Route domain
lies with safeguarding units that we classify as Coastal Forests, Ericaceous
Fynbos and all the aquatic units. These units are either not weltegped in
statutory conservation areas or under immense pressure by rapid infestation by
alien vegetation and degradation through urban development.

Regarding sound future management of the domain there is only one main priority
for the entire domain; geid of the alien vegetation. This aspect has been
severely neglected throughout the domain and poses a great thatanly to

the immediate environment, but also all the inhabitants of the Garden Route
domain.

A second overall recommendation is totoes natural fire regimes in figgrone
ecosystems. Much of the area has either beentawreed (to provide grazing for
domestic stock) or overrotected (to protect afforested areas and urban
development).
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1. Introduction

The purpose of the study was to identify vegetatiotsumithin the planning domain of

the Garden Route Initiative that could be mapped at a scale of 1: 50 000 and be used as
reasonable surrogates of the biodiversity of the area, mainly for conservation planning
purposes at a municipal and regional scale.

The study area is located in the southern Cape and includes the municipal areas of the
George, Knysna, and Bitou municipalities, as well as the area to the north of these
municipal boundaries, up to the N9 and R62 roads. The mapping domain also includes
those parts of the Koukamma and Kouga municipalities south of the R62 road, and from
east of where the R62 joins the N2, south of the N2 and Seekoei River. This domain
spans the boundaries of the Western and Eastern Cape Provinces, but also many natural
ecoystems.

The specific directive to the project team was to develop a vegetation classification
system and map that is compatible with those of adjacent conservation planning units
(Baviaanskloof, Little Karoo and Riversdale domains). Specific deliverabtgsred are

as follows:

A report that includes:

1. Detailed floristic and physiognomic descriptions, including characteristic and
diagnostic species or features;

2. Clear digital photographs of all defined vegetation types and special habitats;

A clear pstification for major deviations from the units identified by Mucina and
Rutherford (2006);

3. A concisely documented methodology and classification system for the vegetation
types;

4. A concisely documented methodology and classification system ftakpabitats

e.g. significant coastal habitats, wetlands, areas of high endemism and areas where rare,
endangered floral species occur;

5. A summary of the main ecological factors that determine the vegetation patterns and
the ecological processes thassun them;

6. Recommendations on compatible land uses for vegetation types and special habitats;
7.Recommendations on appropriate conservation and/or resource management guidelines
of vegetation types and special habitats;

8. Recommendations on factossi¢h as level of habitat homogeneity, species diversity,
endemism, and areas where rare and endangered floral species occur) for each vegetation
type which may influence the setting of conservation targets and priority areas for
conservation; and

9. A listand ranking analysis of observed and likely threats to all vegetation types and
special habitats.



A vegetation map:

1. Indicating vegetation units defined by the consultant, mapped at a scale of at least
1:50,000 or finer. In terms of scale and effemphasis should be given to the coastal
and lowland vegetation types, such that the product can be interpreted at a level of
1:20,000, with less emphasis on the mountain fynbos types at higher altitudes;

2. Indicating special habitats of the area whialst be defined by the consultant, e.g.
significant coastal habitats, wetlands, areas of high endemism and areas where rare,
endangered floral species occur, etc. mapped at a scale of approximately 1:10,000. All
special habitats identified and indicatedtbe map must be adequately defined and
documented in the report referred to above;

3. Annotated for mapped vegetation units where applicable, a description of the extent of
significant degradation as well as the cause of that degradation (e.g. inViesiyeaants,
overgrazing, oveburning, etc.).

4. Presented as annotated hard copy maps that can be dggtissover orthe

corrected digital aerial photographs, to produce a topologically clean GIS vector layer
and associated attribute tables andandltta files. As far as possible the annotated hard
copy maps should be easydigitise from, lines must be clearly marked, there must be no
open polygons, and the edges of hard copy maps should match perfectly.

Here we comply with most of the above, it to do so in some respects. We believe

we managed to produce the best possible vegetation map, but our descriptions of units
(and photographic examples) are often imperfect. This is largely an artifact of the current
degraded state of much of the damdt is in many cases impossible to find intact
examples of many of the units.



2. Methods used to classify and map the vegetation.

At the onset of the study we developed a hypothetic hierarchical classification system
similar to those of Vlolet al (2005) for the Little Karoo. In order to do so we considered
important previous studies in the region, especially those of Bond (1981), Campbell
(1985), Cowling (1984), Hoaret al (2000), Low & Rebelo (1996), Martin (1960), Moll

& Bossi (1983) and van deréniwe (1976). We did not pay much attention to the work of
Mucina and Rutherford (2006), but did use their concepts for Forest types in the
development of the hierarchy.

Our approach to mapping the vegetation is largely based on the concepts of Bond (1981
and Taylor & van der Meulen (1981), where vegetation units are rapidly identified by
means of looking at the structure of the vegetation and related environmental parameters
(such as rainfall and soils) and the position of the unit in the landscapetailedi

floristic samples were taken, but common and dominant species were noted in transects,
usually 3 X 100 m transects, wherever possible.

Our hypothetical classification systems consists of four tiers: These tiers are similar to
those of the adjacehtttle Karoo and Riversdale domains, with;

1. The F'tier splitting all units into aquatic or terrestrial systems.

2. At the 2tier the aquatic units are divided between those that drain fresh versus
brack water and the terrestrial units are here split@md level, with the
introduction of a Marine biome concept to deal with units that are directly
associated with the marine environment (see Figure 2.1).

3. At the 3%tier the units are divided into habitat types, which are largely based on
the structural caracteristics of the vegetation present.

4. Atthe 4"tier the habitat types are subdivided into different vegetation units,
based on variance in their structure and/or floristic component.



ECOSYSTEM

BIOME

HABITAT TYPE

Seepage Area

SOURCES

Perennial Stream

Wooded Stream

AQUATIC

Wetlands

DRAINAGE

River & Floodplain

Riverine Saltmarsh

Estuary

Inland pans

Primary Dune

MARINE

Drift Sands

Littoral Vegetation

AFROMONTANE Mountain

AFROMONTANE Moist Plateau

FOREST

AFROMONTANE Dry Plateau

COASTAL Dune Milkwood & Ekebergia

COASTAL Riverine

COASTAL Mosaic Thicket.

DUNE THICKET

DUNE THICKET Mosaic Littoral Vegetation

DUNE THICKET Mosaic Forest

SUBTROPICAL

DUNE Mosaic Sand Fynbos

THICKET

DUNE Mosaic Succulent Karoo

DUNE Mosaic Renosterveld

VALLEY THICKET

TERRESTRIAL

VALLEY Mosaic Renosterveld

MESIC Solid

MESIC Mosaic Dune Thicket
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MESIC Mosaic Dune Thicket & Fynbos

RENOSTERVELD

|

MESIC Mosaic Valley Thicket

MESIC Mosaic Thicket

MESIC Mosaic Thicket & Fynbos

MESIC Mosaic Grassy Fynbos

ASTERACEOUS

SANDOLIEN

GRASSY Fynbos

GRASSY & Montane Fynbos Mosaic AM Forest

GRASSY Fynbos Mosaic Thicket & Forest

FYNBOS

WABOOMVELD

WABOOMVELD Mosaic Thicket & Forest

MONTANE Arid Proteoid

MONTANE Mesic Proteoid

MONTANE Ericaceous

SUBALPINE Fynbos

SOUR Solid

GRASSLAND
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Figure 2.1 First three tiers of proposed hierarchy for thedearRoute domain.




We did our fieldwork during March to August 2007. The domain was surveyed
systematically from the coast towards the mountains. One of us (JV) mapped the western
area up to the Keurbooms River and the other (DEB) dealt with the ared st

Keurbooms River. We used hard copy satellite images, printed at a scale of 1:30 000 to
map the individual polygons, which were thereafter digitized by thmé&mber of the

team (TW). Once digitized each map was verified by the relevant fieldworkasure

that polygons were correctly coded and digitized.

A major challenge in this study was deciding when the vegetation was natural of
transformed, especially in the case of-filependant vegetation units. This required

several repeated visits tertain sites and surveying of the general area to develop a
concept of the natural state of the vegetation unit. In many cases this was just not possible
as the entire landscape is transformed to such a degree that one has to rely on a few
roadside remnastto guess the original state of the vegetation. In this respect the
hypothetical classification system has been very useful, as before it is quite accurate in
predicting what vegetation could occur in a particular landscape.

Apart from the simple issud oking at the relative abundance of alien species present,
there is the greater challenge of interpreting the relative abundance of indigenous species
before one can decide if a particular unit is distinctive or not. Very useful to identify
intact commauities is the presence of sensitive species that are easily eradicated by
mismanagement. They include highly palatable species stidieaseda triandrand
nornrsprouting species such Bsotea neriifoliain the Fynbos. Useful indicators of
disturbance isrmabundance of shelived, smallseeded species (e@onyza, Galenia,
Helichrysum, Stoebetc.) and/or noipalatable resprouting species (&gstida,

Bobartia, Leucadendrorgtc.). Indicators of severely altered fire regimes in Fynbos
(mostly overprtected from fire) include and abundance of shrubs and trees such as
Chrysanthemoides monilifera, Grewia occidentalis, Rhamnus prinar#huslucida,
usually amongst rather moribund Fynbos species. A rather clear indicator of transformed
Fynbos is an aindance of maforming Asteraceous species (d4glichrysum cymosum,
Helichrysum petiolaregtc.) and the mabrming fernGleichenia polypodioideshe

same goes for burned out forest sites, indicated by an abundance of pioneer forest tree
species (e.gNuxia floribunda, Rapanea melanophloeos, Virgilia divaricata.) and
especially the ferRteridium aquilinum

We fully admit that the above methodology has many shortcomings, but there is a saving
grace. Vegetation units do not occur in a random patteere is always a rather neat
succession of units along any environmental gradient, however odd the landscape may
be. Once you have developed an understanding of the succession of units, the mapping
can be done with reasonable confidehewen when the is limited evidence of the

original vegetation (e.g. road verge remnants). We were often severely challenged in this
respect, but believe we managed to develop a sound understanding of the vegetation of
the Garden Route domain.
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3: Results.

The hypothetical classification system turned out to be very useful and few alteration
had to be made. Only two major alterations have been made:

1. Lumping the three proposed Aquatic Sources units into one. Although these three
units can be identified in the veld, it is not possible to map them separately at a
scale of 1:50 000. It also walihave resulted in an inordinate proliferation of the
number of polygons, which as is, was quite a challenge to digitize.

2. Recognition of coastal Grassland, but they were already noted by early workers in
the Lakes region (e.g. Martin 1960).

ECOSYSTEM BIOME HABITAT TYPE UNITS
SOURCES —— Perennial Stream 4
Wetlands 1
AQUATIC DRAINAGE River & Floodplain 2
Riverine Saltmarsh 2
Estuary 3
DEPRESSIONS ——— P Inland pans 3
Primary Dune 2
MARINE < Drift Sands 2
Littoral Vegetation 1
AFROMONTANE Mountain 2
AFROMONTANE Plateau 3
AFROMONTANE Mosaic Proteoid Fynbos 1
FOREST COASTAL Dune Milkwood & Ekebergia 2
COASTAL Riverine 1
COASTAL Mosaic Thicket 4
COASTAL Mosaic Grassy Fynbos 3
DUNE THICKET Mos Littoral Vegetation 2
SUBTROPICAL DUNE THICKET Mosaic Forest 1
THICKET DUNE Mosaic Sand Fynbos 3
VALLEY THICKET 2
TERRESTRIAL
MESIC Solid 1
RENOSTERVELD é MESIC Mosaic Valley Thicket 2
MESIC Mosaic Thicket 1
ASTERACEOUS 1
ASTERACEOUS Mosaic Thicket and Forest 2
SANDOLIEN 1
DUNE Sandplain Fynbos 2
DUNE Sandplain Mosaic Thicket 1
FYNBOS PROTEOID Mos Thicket & Grassy Fynbos 1
PROTEOID Quartz Grassy Fynbos 1
GRASSY Fynbos 6
GRASSY & Montane Fynbos Mos Forest 1
GRASSY Fynbos Mos Thicket & Forest 5
WABOOMVELD 1
MONTANE Mesic Proteoid 10
MONTANE Ericaceous 2
SUBALPINE Fynbos 2
GRASSLAND i: COASTAL Solid 1
SOUR Solid 1
TOTAL NUMBER OF UNITS = 86

Figure 3.1Final hierarchy of habitat types recognized in the Garden Route domain.
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By far the most abundant biome in the domain is the Fynbos, followed by Forest
vegetation. Of particular significance is to high percentage of aquatic units in the domain
(See Table 3).

Biome Hectares Percentage
Fynbos 391787 63.7
Forest 72569 11.8
Sources 46270 7.5
Drainage 36452 5.9
Renosterveld 32797 5.3
Thicket 20095 3.3
Grassland 9060 1.5
Marine 5963 1.0

Table 3.1:Spatial extent of the biomes in the Garden Route domain.

The above figures relate to the original condition of the vegetation of the domain. A
current picture of the hectares of intact examples of the vegetation will be quite different.
Much of the land has been transformed and over the ages threats to different vegetation
units have changed. Threats to different units change as financial incentives change to
develop particular areas. From our fieldwork we believe that there are cumentge
threats. They include:

1. Ineffective eradication of alien plant invasion. This is a serious overall threat to
the biodiversity of the region, ecosystem services of the environment and to the
people of the domain, especially in posing a serious fzardahat in time will
not only consume many properties, but also lives.

2. Ineffective eradication of alien plant invasion, especially regarding water sources
and water drainage systems. The functioning of all the local aquatic systems is
already severely ched by amounts of water abstracted from them, allowing these
alien plants to consume the remaining bit will only result in a total collapse of the
local aquatic systems. The results thereof will be dire to the local people.

3. Urban sprawl, especially alorige coastline. Many of these coastal habitat types
function as linear units and its biodiversity needs to migrate periodically in an
eastwest direction. Further fragmenting this already frail process calls for a
collapse in the local biodiversitybut weguess that is not important as long as
you can see the waves from your bedroom window and pay huge taxes to the
local municipality for this favor.

4. Urban sprawl and forestation also resulted in severely altered fire regimes in both
the coastal lowlands anglands. In most of these cases the required hot, intense
fires required to maintain the local biodiversity has been altered forever. Except
when the odd major wildfire rages over all, often fuelled by the large number of
alien plants, but then the aliptants establish so rapidly that few of the local
species can obtain a foothold.

5. In contrast much of the inland parts of the domain has been exposed to over
burning, mostly relating to providing fodder for domestic stock.
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Relating our final vegetation rpawith those of the national work of Mucina and

Rutherford (2006) is a near impossible task. We avail an electronic copy of a pivot table
showing how many of our 86 units are intersected by the 27 units recognized by Mucina
and Rutherford (2006) in the Gkan Route domain. All River and floodplain and

Perennial Stream units cannot be related as they are not mapped by Mucina and
Rutherford (2006).

Rather concerning is the degree to which we differ on even important vegetation types
such as the Forest bior(teee Table 3.2).

AFROMONTANE |COASTAL |[FOREST MOSAICS TOTAL WITHOUT MOSAICS GRAND TOTAL
SAVEGMAP 74 805 ha 145 ha 0 ha 74 950 ha 74 950 ha
VLOK & E-B| 47 760 ha |4 540 ha 20 270 ha 52 300 ha 72 570 ha

Table 3.2:Difference in mapping approach by Mucina and Rutherford (2006) and us.

Cross walking vegetation mapped at different scales is a near impossible task. We append
some pivot tables for the Forest, Fynbos, Renosterveld andAgqumadic units (please

see appendices-B below) to show just how confusing it is. Differences in our results

are not only an artifact of different concepts (such as the recognition of mosaic units), but
also due to different mapping accuracies.
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Appendix A: THICKET AND FOREST UNITS

GR VEGETATION w|Gamtoos Thicket Groot Brak Dune Strandveld Southern Afrotemperate Forest Southern Coastal Forest [Grand Total (ha)
Groenvlei Coastal Forest 1139.2 1139.2
Hartenbos Strandveld 31.5 31.5
Herolds Bay Littoral-Thicket 181.1 164.9 346
Kabeljous Valley Thicket 1961.9 1961.9
Keurbooms Thicket-Forest 1797.2 0 1797.2
Kromrivier Thicket-Forest 691.6 691.6
Olienboomkop Grassy Fynbos-Forest 12.6 12.6
Outeniqua Montane Forest 186.7 186.7
Outeniqua Plateau Forest 22361.6 22361.6
Piesang River Fynbos-Forest 611.6 611.6
St Francis Strandveld 440.9 123.7 564.6
Storms River Thicket-Forest 402.1 402.1
Tsitskamma Coastal Plateau Forest 1212.9 1212.9
Tsitskamma Dune Forest 66.4 69.4 135.8
Tsitsskamma Fynbos Forest 153.4 153.4
Tsitskamma Mountain Forest 493.9 493.9
Tsitskamma Plateau Forest 10849.5 10849.5
Tsitskamma Riverine Forest 1079.3 1079.3
Victoria Bay Thicket-Fynbos 433.4 84.3 517.7
Wilderness Forest-Thicket 5.3 23.2 28.5
Wolwedans Thicket-Forest 126.2 29.3 155.5
Zeekoei Limestone Strandveld 740.4 740.4
Grand Total (ha) 3901.2 772.2 40776.9 23.2 45473.5




Appendix B: FYNBOS UNITS
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GR VEGETATION

4

Garden Route Granite Fynbos

Garden Route Shale Fynbos  Groot Brak Dune Strandveld  Knysna Sand Fynbos

Covie Coastal Proteoid Fynbos 19.9

Doornrivier Mesic Proteoid Fynbos

Herolds Bay Asteraceous Fynbos 419.8 22.9 324.2

Herolds Bay Thicket-Grassy Fynbos 1837.4 71.7 435.2

Humansdorp Mesic Proteoid Fynbos

Humansdorp Thicket-Grassy Fynbos

Island Fynbos 0.2
Kleinplaat Grassy Fynbos 206.3 261.4

Knysna Enon Fynbos 2124.8 602.3
Kouga Grassy Fynbos 17

Kouga Mesic Proteoid Fynbos

Langkloof Grassy Fynbos

Langkloof Waboomveld

Mellville Ericaceous Fynbos

Mellville Mesic Proteoid Fynbos 3.4 223.5

Noetzie Proteoid Fynbos 44.4 381.9
Noetzie Thicket-Fynbos 106.7 117.7
Outeniqua Subalpine Fynbos

Oyster Bay Thicket-Grassy Fynbos 194.6

Paardeberg Mesic Proteoid Fynbos

Rondevlei Sandplain Fynbos 1925.9 10655.4
Roodefontein Grassy Fynbos 1008.8 231.2
Ruitersberg Ericaceous Fynbos

Ruitersbos Mesic Proteoid Fynbos 82.2

Sedgefield Sandplain Fynbos 17
Sedgefield Thicket-Fynbos 416.8
Tsitskamma Forest Fynbos 216.5

Tsitsikamma Mesic Proteoid Fynbos 285.6

Tsitskamma Plateau Proteoid Fynbos 2107.8

Tsitskamma Subalpine Fynbos

Tsitskamma Thicket-Grassy Fynbos 3.5

Uplands Grassy Fynbos 828.5

Victoria Bay Thicket-Fynbos 162.2 17.9 433.4

Wolwedans Grassy Fynbos 20125.3 7943.4 405.7 67.4
Grand Total (ha) 22754.4 17507 1598.5 12489.9

GR VEGETATION

Kouga Sandstone Fynbos  Kouga Sandstone Grassy Fynbos

North Outeniqua Sandstone Fynbos

Covie Coastal Proteoid Fynbos
Doornrivier Mesic Proteoid Fynbos
Humansdorp Mesic Proteoid Fynbos
Humansdorp Thicket-Grassy Fynbos
Island Fynbos

Kleinplaat Grassy Fynbos

Knysna Enon Fynbos

Kouga Grassy Fynbos

Kouga Mesic Proteoid Fynbos
Langkloof Grassy Fynbos

Langkloof Waboomveld

Mellville Ericaceous Fynbos
Mellville Mesic Proteoid Fynbos
Noetzie Proteoid Fynbos

Noetzie Thicket-Fynbos

Outenigua Subalpine Fynbos
Oyster Bay Thicket-Grassy Fynbos
Paardeberg Mesic Proteoid Fynbos
Rondevlei Sandplain Fynbos
Roodefontein Grassy Fynbos
Ruitersberg Ericaceous Fynbos
Ruitersbos Mesic Proteoid Fynbos
Sedgefield Sandplain Fynbos
Sedgefield Thicket-Fynbos
Tsitskamma Forest Fynbos
Tsitskamma Mesic Proteoid Fynbos
Tsitskamma Plateau Proteoid Fynbos
Tsitskamma Subalpine Fynbos
Tsitskamma Thicket-Grassy Fynbos
Uplands Grassy Fynbos
Wolwedans Grassy Fynbos

1104.1
2208
15

11663.7
4090.4

16985.9
1866.1
8628.7

409.8

487.7

29.1
0.4

7.6

241

Grand Total (ha)

3313.6

44132.3

61.2




Appendix B: FYNBOS UNITS (continued)
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GR VEGETATION w|South Outeniqua Sandstone Fynbos Southern Cape Dune Fynbos Tsitskamma Sandstone Fynbos

Covie Coastal Proteoid Fynbos 243 1278.5
Doornrivier Mesic Proteoid Fynbos 2618

Humansdorp Thicket-Grassy Fynbos 385.6
Island Fynbos 226.5

Kleinplaat Grassy Fynbos 22742.3 1815.2
Knysna Enon Fynbos 1204

Kouga Grassy Fynbos 2571.6 1391.6
Kouga Mesic Proteoid Fynbos 7088.5
Langkloof Grassy Fynbos 783
Langkloof Waboomveld 8791.3
Mellville Ericaceous Fynbos 4475.6 17222.9
Mellville Mesic Proteoid Fynbos 19443.8

Noetzie Proteoid Fynbos 1057.7

Noetzie Thicket-Fynbos 407.8 16.9

Outeniqua Subalpine Fynbos 62.9

Oyster Bay Thicket-Grassy Fynbos 318.3 10847.8
Paardeberg Mesic Proteoid Fynbos 326.8

Rondevlei Sandplain Fynbos 2477.8 680.9

Roodefontein Grassy Fynbos 2431.7

Ruitersberg Ericaceous Fynbos 679

Ruitershos Mesic Proteoid Fynbos 4999.7

Sedgefield Sandplain Fynbos 305.6

Sedgefield Thicket-Fynbos 3958

Tsitskamma Forest Fynbos 254.1 692.9
Tsitskamma Mesic Proteoid Fynbos 3880.8 78806.2
Tsitskamma Plateau Proteoid Fynbos 31003.3
Tsitskamma Subalpine Fynbos 178.4
Tsitskamma Thicket-Grassy Fynbos 57.2 2808.4
Uplands Grassy Fynbos 5599.1

Wolwedans Grassy Fynbos 2604.2

Grand Total (ha) 78306.4 5336.9 163093.6




Appendix C: RENOSTERVELD AND GRASSLAND UNITS
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GR VEGETATION w|Eastern Coastal Shale Band Vegetation Eastern Inland Shale Band Vegetation  Gamtoos Thicket Garden Route Granite Fynbos
Baviaanskloof Sandolienveld 7.7

Herolds Bay Asteraceous Fynbos 419.8
Kabeljous Thicket-Renosteneld 1990.1

Langkloof Renosteneld 666.9 519.3

Langkloof Thicket-Renosterveld 230

Osbosch Thicket-Renostereld 1075.3

Sedgefield Coastal Grassland

Suuranysberg Sour Grassland 66.5

Grand Total (ha) 666.9 823.5 3065.4 419.8
GR VEGETATION w|Garden Route Shale Fynbos Humansdorp Shale Renosteneld Langkloof Shale Renosteneld Grand Total (ha)
Herolds Bay Asteraceous Fynbos 22.9 22.9
Kabeljous Thicket-Renosteneld 4508.7 4508.7
Langkloof Renosterveld 1524.8 1524.8
Langkloof Thicket-Renosteneld 203.5 488.8 692.3
Oshosch Thicket-Renosteneld 8432 8432
Sedgefield Coastal Grassland 1007.9 1007.9
Grand Total (ha) 1030.8 13144.2 2013.6 16188.6
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GR VEGETATION w|Cape Coastal Lagoons Cape Estuarine Salt Marshes Cape Inland Salt Pans Cape Lowland Alluvial Vegetation
Garden Route Estuary 80.4 163.9

Garden Route River and floodplain 0.7

Garden Route Riverine Saltmarsh 21.9 54.5

Groot Brak Estuary 4 3.3

Groot Brak River floodplain 36.8 35 67.6
Knysna Saltmarsh 275.4 36.1 88.2
Soutvei Inland Pans 0.2 34.7

Wilderness Estuary 1539.4 427.1

Wilderness Wetlands 3 45.4

Grand Total (ha) 1961.1 766 34.7 155.8

GR VEGETATION w |Cape Lowland Freshwater Wetlands |Freshwater Lakes Grand Total (ha)
Garden Route Riverine Saltmarsh 3.6 3.6
Groot Brak River floodplain 50.5 1.3 51.8
Wilderness Estuary 134.1 134.1
Wilderness Wetlands 592.8 1493.8 2086.6
Grand Total (ha) 646.9 1629.2 2276.1
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4: DESCRIPTIONS OF HABITAT TYPES AND VEGETATION UNITS

Here we provide descriptions of the 86 units recognized within the Garden Route domain
following the classification proposed in Figure 3.1.

At biome level we provide only kef descriptions and some reference to important
ecological processes. Within each biome we start by referring to the habitat type, for
which we list indicators of characteristic and dominant species, and thereafter provide
brief diagnostic descriptions ftine vegetation units recognized within the habitat type.
Where more than one vegetation unit is recognized within a habitat we discuss them in
alphabetical order for easy reference.

4.1 Aquatic units

Please note that the aquatic units mapped do nafaitedihe width of the local stream or

river. These units indicate the extent of the vegetation that is associated with the local
water bodies. This implies that surface water may only be seasonally or periodically
present, but that at least some subsurfeater is perennially available to the plants in

these units. In most cases the boundaries mapped would coincide with the 1: 50 year and
maximally the 1: 100 year flood line of the water drainage systems.

4.1.1 Water Sources

Only one habitat type, peremahstream, is recognized at this level. All these perennial
streams originate in the uplands and change in the lowlands to what we refer to a second
biome, the water drainage units.

4.1.1.1 Perennial stream

The vegetation of perennial streams changeshmalong the continuum from where they
originate in the Ericaceous Fynbos of the uplands to the lower mountain slopes where
they join the River & Floodplain units. We were not able to map these variations, as the
units tend to occur as very narrow bandd famther subdivision would have resulted in

an enormous proliferation of the number of polygons mapped.

Where possible we separated sections of the perennial streams that intersect fynbos and
forest, but mostly only east of the Keurbooms River. Thisrgience is not just an

artifact in the mapping approach between the two authors, who worked east and west of
the Keurbooms River. The Perennial Stream vegetation units west of the Keurbooms
River tend to be general wider than those east of this dividegpedue a difference in

water runoff rates. This pattern is exemplified westwards towards the Breede River
drainage system.

At the higher altitudes this habitat type starts within the Ericaceous Fynbos where
subsurface water starts to seep above grdderk the vegetation is usually short (< 1.5
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m tall) and mostly dominated by members of the Ericaceae and Restionaceae. After fire
there is usually a rich assembly of geophytes (especially Iridaceae and Orchidaceae)
present. Lower down the mountain slopgbere several seepage areas unite, surface
water is usually more prominent and some taller woody shrubB@zglia intermedia
andGrubbia rosmarinifolig and tall restios (e.gCannamois virgatandRhodocoma
giganteg become prevalent. Lower down tm®untain, usually where the perennial

stream enters the Mesic Proteoid Fynbos habitat, tall woody shrubs dtictihaglaena
neriifolia, Cliffortia strobilifera, Laurophyllus capensis, Leucadendron conieimoch
Psoraleaaffinis start to dominate the vegatat. Wherever these perennial streams enter
sites that are protected from fire, the vegetation changes rapidly to Afromontane forests,
typically with species such & achylaena neriifolia, Cunonia capensis, Halleria lucida,
llex mitis, Ocotea bullata, Ptglophus trifoliatus, Rapanea melanophloeos, Sparmannia
africanaandVirgilia divaricata present. We did not recognize these sections of the
perennial streams as unique units as they should be regarded as one continuum.

Obviously this continuum of waterainage continues all the way to the sea, with
substantial changes in the vegetation of the lower sections of these water drainage areas.
We severed the Perennial Stream units from the lower lying River & Floodplain units
where the water body becomes exgmbwiith a different flora present in the drainage zone
(e.g.Prionium serratunpresent) and along the embankmentg (dense tangled mats of
Cliffortia odorata).

Figure 4.1 Typical example of the middle section of tRerennial Streamin the
Garden Route domain.
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We recognize only four vegetation units within this habitat, as the flora present in a large
section of the central region of the domain does vary little across the region.

The most unusual unit here is the eastern vaiitunhansdorp Perennial Stream They

occur on shale and the water tends to be muddy and brackish, and is usually surrounded
by dense thicket vegetation that often forms a mosaic with Grassy Fynbos on the higher
hills, or Renosterveld on the lower slopes. The unitd;gperhaps have been included in

the River & floodplain habitat, but it probably carried larger amounts of freshwater in the
past, which is now utilized by agriculture. Kabeljous Valley Thicket occurs with
emergenEuphorbia triangularign eastern exani@s of the unit, indicating that this unit
would have been a favored habitat for a wide variety of game including rhinoceros.

By far the most abundant in the region is the cefisdabikamma Perennial Stream

unit. As is typical of this habitat, the waisrdark, fresh and acidic (See Fig. 4.1). Itis in
all respects very similar to thdoordkuils Perennial Stream unit but differs in having
much of the upper water catchment in inland valleys. Rep&ea mundireplaces the
typical Protea aureaof the wetern example, perhaps the easiest way to differentiate the
two units.Laurophyllus capensialso tends to be more abundant, replacing to some
extentLeucadendron conicunThe only rare plant known Gladiolus sempervirendut

it is not restricted to thignit.

TheMoordkuils Perennial Stream intersects few forest patches and is thus largely
dominated by Fynbos affiliated speciesucadendron conicuis typically abundant

along the upper streams and a good indicator of this unit. Along its outer pelitmete
often has a distinct band of plants largely dominate@liffortia odorata It differs in
particular from the more eastéersitsikamma Perennial Streamin having species such
asNebelia paleacethat reach their easternmost distribution in the uppgion here. It
does, however, share many typical species that occur further east Slyctaathus

elatus Not many local endemic species are known from this unit, but there are a few in
upper seepage areas sucltdasa aneimena, E, gilliandE. junipeina.

The St Francis Dune Streams another distinctive unit not easily mistaken for any other
vegetation unit in the region. It is limited doine fields. The water here tends to be clear,
so it is also hard to lump it with the River & floodplain unitf the water may be slightly
saline. The surrounding dunes support a distinctive assemblage of reeds and grasses.
Ehrharta villosais remarkable in its ability to colonize damp sand alongside these
streams and large ponds that develop in between thenghstind dunes. Useful indicator
species of this unit includ&cirpoides thunbergiMariscus congesta, Samolus porosus,
Juncus capensis, Berula erecta, Chondropetalum tectorum, Hydrocotyle verticillata,
Juncus effusus, Mariscus thunbergii, Schoenus r@igsandRapanea gilliana
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4.1.2 Water Drainage

Four habitat types are recognized within the Water Drainage biome level. These four
habitat types are all connected to each other and to the above Perennial stream habitat.
They differ from the Perenali stream habitat in periodically carrying brack water,
although these are not as saline as those of similar systems to the west and east of the
Garden Route domain. Distinctive species suchcagia karoas largely absent from

the local examples, butdlpresence of species suctBasldleja saligna, Nuxia

floribunda, Pittosporum viridiflorunandSideroxylon inermes useful to distinguish it

from the upstream Perennial Stream habitat. Note that, wherever the water remains fresh,
typical species of the gfream habitat (e.@€annomois virgata, Calopsis paniculatus,
Platycaulis callistachyus, Prionium serratum, Psoralea affinis, Salix mucronata,
Wachendorfia thyrsiflora, efcremain present in the downstream Water Drainage units.

These four Water Drainadmbitat types are clearly stratified in the landscape. The River
and Floodplain units occur from the lower slopes of the mountains to flat areas near the
coast, where it is replaced by the Estuary habitat. The wetland habitat types usually occur
along theouter perimeter of the River and Floodplain units, mostly near the upper

reaches of the Estuary habitat. The Riverine Saltmarsh habitat occurs along the outer
perimeter of the Estuary habitat, where the water is often shallow for long periods.

The boundaes drawn for the Water Drainage habitat units could be regarded as an

indication of the approximately 1:50 year flood line. Periodic floods is an important

natural disturbance factor in these habitat types and is perhaps one of the reasons why the

local vegetation differs considerably from those of the adjacent terrestrial units. Where

the natural occurrence of floods has been altered (e.g. dams and weirs in river systems),

species from the adjacent terrestrial systems and alien trees have invadedithese u

With the loss of clear water channels maintained by periodic smaller floods, the invasion

of t hefsleodihosmdaptedo plants may wel | contrib
flood damage during extreme rain periods.

4.1.2.1 Wetlands

Included hee are all the welknown lakes of the Garden Route domain. We did not map
the deeper water body separately from the vegetated edges, as the inner boundary of the
vegetation fluctuates following fluctuations in water levels. In the case of smaller
exampleghe unit may only be subjected to periodic inundation, with no permanent water
body, but even in these examples are species siRiiragmites australiandTypha
capensisabundant and sound indicators of these Wetlands. Some species typical of the
Riverine Saltmarsh (e.gchenolea diffusa, Exomis microphylla, Salicornia meyeriana,
Suaeda fruticosatc.) are often present on the outer perimeter of this habitat, but they do
not occur in extensive stands and often mix with terrestrial species sGghasm

dactylon
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We recognize only one unit in this habitat type,@Gh#eniqua Wetlands which

conforms to the description of the habitat. This unit is not particularly rich in species and
no endemic plant species are known from it. It is, however, anriendabitat for a

range of aquatic wildlife. Not much is known about the ecological role of fire in this
habitat, but it may well be required periodically to control the growth of tall species (such
asPhragmite$ in the absence of large herbivores, whictobably curbed their growth in

the past.

Figure 4.2 TheOutenigua Wetlandsis the only one of its kind in the Garden Route
domain. Note the abundanceRtiragmites australis

4.1.2.2 River & floodplain

Prionium serratunis a distinctivespecies of this habitat type, but within the Garden
Route domain it does not form extensive stands, as it does in the more western Breede
and Goukou River systems. The vegetation present varies much, from fHorbes

ecotone dominated communities i thpper areas where large shrubs such as
Brachylaena neriifoliaLaurophyllus capensi®soralea affinisandVirgilia divaricata

are abundant, to true forest communiti@sth species such asfrocarpus falcatus
Calodendrum capens€unonia capensis, Niafloribunda, Platylophus trifoliatuand

Rhus chirindensiabundant within the floodplain zone. Also rather typical of this habitat
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is Cliffortia odoratathat often develops extensive mats along the embankments of the
river systems, but this may be atifact of altered flow regimes.

We recognize two vegetation units in this habitat, despite their overall similarity in
vegetation present. The more westénoot Brak River and floodplain unit seems to
have a more punctuated flooding regime resultingwnder floodplain zone, usually

with fewer forest patches in the upper region. The more eaktésikamma River and
floodplain unit occurs in a generally higher rainfall zone with high rainfall events more
frequently and thus the drainage channels miearly defined. No rare or endangered
plant species are known from these units, but uncommon species $Maksasia

galpinii occurs within the flood zone of tAesitsikamma River and floodplain unit.

These two units span a bridge from subtropical atélil plants (e.gcalodendrum

capensgin the lowlands to temperate affiliated plants (eaurophyllus capengef the
uplands. They intersect both fire and ffoe systems so functioned as a conduit to

enable species of vastly different systems tamiegle, which confused ecologists much
in the past. They are and will remain to be vital corridors to convey vastly different
genetic material over the Garden Route domain. Sadly the functioning of this corridor is
now impeded over most of the domain leyere invasion of especially ali&taciatree
species.

Figure 4.3 The embankments of most of the loBaverine and floodplain habitat types
are badly overgrown with alieiicaciatrees.
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4.1.2.3 Riverine Saltmarsh

We recognize also only omegetation unit in this rather distinctive habitat type in which
otherwise uncommon plants suchGisenolea diffusaSalicornia meyeriana,

Sarcocornia decumbemmdSarcocornia natalensiare abundant. This very sensitive
saline habitat is vital to retain its entirety to retain the health of the linked estuaries and
other affiliated aquatic systems. No rare plant species are known from this habitat, but
there is probably a host of uncommon fauna associated with this habitat.

Figure 4.4 TheRiverine Saltmarsh habitat. The reddish plants in the center are
SarcocorniaandChenoleahat are reliable indicators of this habitat.

The St Francis Riverine Saltmarshunit differs marginally from its western congener
(Groot Brak River Saltmar$in the pecies present, but graminoids suclascus
kraussiiand the aliersporobolus virginicugend to be more abundant in this unit.

4.1.2.4 Estuary

Every estuary in the Garden Route domain should probably be recognized as a distinctive
unit as they vary nnch in ecological processes and the fauna present. We recognize only
one unit, the Tsitsikamma Estuary, as the plant species present in this habitat does not
vary much.
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Differentiating the Estuary habitat from the upland River and floodplain habitat is n

easy. The boundary between these two units changes as freshwater input from the inland
competes with saltwater penetration from the sea. Useful indicators to determine this
boundary is the presences of submerged aquatic specieBdqgnogeton pectinas,

Ruppia maritima, Zostera capensand plant species such@stula coronopifolia

Juncus kraussii,.imonium scabrum, Scirpus maritimus, Suaeda caespstoda

Tinopyrum distichunalong the outer edge.

Figure 4.5 The Kromrivier Estuary, with typal mudprawn ypogebia africanholes
in the foreground.
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4.1.3 Depressions
4.1.3.1 Inland pans

Inland pans are isolated depressions in the landscape that periodically has stagnant
surface water, which play an important hydrological role, but aréirectly linked to

the other aquatic systems. Little is known about their dynamics, but some may well have
been maintained in the past through impacts of large animals such as elephant that used
them periodically as wallows. Currently most of these paesather severely

overgrown, resulting in the rapid loss of smaller associated species dahsdsa
schelpeana

We recognize three units in this habitat. Due to their current rather transformed state it is
not only difficult to map their occurrenckut also to develop some idea about their

original flora. We believe they warrant more attention than has been afforded to them
thus far.

The Tsitsikamma Pansare particularly hard to find currently as a forest canopy, or in
many cases dense standslafratrees and intensive agriculture obliterated them. In the
past they probably were quite clearly exposed water bodies with a distinct flora and
associated fauna (it would be really worth while to look closely at the Damselflies and
Dragonflies associatiewith the last remaining intact examples). Once filled up they
usually contain fresh black acidic water that seems to be linked with the drainage systems
of the Tsitsikamma Perennial Streams. Where they receive some sunlight distinctive
species such asponogeton junceuandNymphaea nouchadire present in the water, but
in most cases they now only have a range of shade tolerant sedges (Sagbhas
glomerata Epischoenus adnatus, Isolepis diabolidancus sppandSchoenoxiphium
lehmanni) present.

TheSoutvlei Inland Pansare situated in the lowland flats or coastal plain south east of
Humansdorp. The vegetation is very short and made up of plants with underground
spreading rhizomes with vertical shoots. The water in the pans is brak and muddy and
only a few of the pans have perennial water. This unit would have attracted a wide
variety of game in the past, and most of the plants are adapted to tolerate heavy grazing
pressure. Today this unit is still exposed to grazing by cattle and sheep. Insheaties

of this unit includeSporobolus virginicus, Asparagus stipulaceus, Asparagus capensis
var littoralis, Felicia muricata subsp muricata, Bergeranthus multiceps, Atriplex
semibaccata, Crassula capitella, Crassula ciliata, Spergularia media, Limonium
scabrum, Gnaphalium vestitum, Sarcocornia gppulSalicornia spp.

The Sand River Pansare quite distinct in that the freshwater flushes away the salt in the
sand. They get colonized by a variety of small fast growing annuals and some perennials
with underground rhizomes, such @holobium virgatumthat spread outwards into the
mobile sand dunes that surround them. Only a few plant species have become adapted to
this distinct habitat, including the rather uncommon or&8atyrium hallackii
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Figure 4.6

Example of thénland Panswith Nymphaea nouchafiresent in the water.
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4.2 Terrestrial units

At the biome level we recognize six units. One of the&&jne, is not generally
recognized as such, but is does have unique ecological processesditileecharine
ecosystem and a characteristic flora. The majority of the domain is covered in Fynbos
and Forest, with Thicket best developed in the easternmost section. Not much
Renosterveld and Grassland is present, with the few examples largely e stritte

more inland sections rather than the coastal forelands.

4.2.1 Marine

The Marine units are located just above the high water mark and are all directly affected
by salt spray coming from the waves. In this usually saline environment the mastg sp
vegetation oddly enough often resembles those of some Karoo vegetation, with mostly
only small shrubs and several succulents present.

We recognize three habitat types in the Marine biome. The differ much in their edaphic
conditions, especially in ters of the stability of their substrates. TPi@mary Dune

(often also called Fore Dune) abdift Sands habitat types both largely have unstable
sand as a substrate. TRBmary Dune habitat is largely build and maintained by sand
moving off theDrift Sands habitat into the marine system. Where Drift Sands are
stabilized, which happens to be so in most of the local examples, the sand movement is
halted andPrimary Dune habitat disappears in time. With the loss of sand the

underlying rock outcrops are expds&hich in time results in the establishment of what
we call theLittoral Vegetation habitat. The latter being generally sparse vegetation on
rocky outcrops next to the sea.

ThePrimary Dune andLittoral Vegetation units are under severe pressure, mostly
through coastal urban development, but also regular visitation by humans to gain access
to the sea. These units are very sensitive to physical disturbance, even regular trampling
by people. Most of the plants present are slow growing as they occur in arid
environments where little freshwater is available and the high transpiration levels are
high, due to the incessant salt laden wind. Losing these habitat types has dire impacts on
the fauna that utilize them, such as the Black Oystercatcher that usacttsevgithin the
Primary Dune system as breeding sites.

4.2.1.1 Primary Dune

The vegetation of this habitat is rather uniform throughout the region and we recognize
only two vegetation units in this habitat. THartenbos Primary Dune unit is by far the
most extensive and it extends westwards to the Breede River. The second unit, Inland
Primary Dune, is restricted to a small area in the east of the domain.



3C

TheHartenbos Primary Dune has few species present, mogtlpmophila arenaria
(alien),Arctotheca ppulifolia, Gazania rigens, Hebenstreitia cordata, Ipomoea pes
caprae, Senecio elegans, Scaevola plumieri, Tetragonia decusatdhkinopyrum
distichumare present. The plants tend to be sparse, but just inland (secondary dunes) the
vegetation becomes ridly more dense and taller, with shrubs sucMatalasia

muricatg Morella cordifolia, Passerina rigida, Rhus crenatad often somewhat stunted
Sideroxylon inermeresent. The latter constitute the transition to Dune Thicket

vegetation and the cuiff point between these two units is often difficult to determine.

We used the absence species su@®cagvola plumieri, Tetragonia decumbansl

Thinopyrum distichuras indicating the transition from Primary Dune to Dune Thicket
units. The Primary Dune unitgtaas a precursor to the Dune Thicket units. Wherever

they are absent, often due to stabilization of the supporting Drift Sands habitat, wave
action starts eating into the secondary dunes, undermining the sands of the Dune Thicket.
Gladiolus gueinziis the only uncommon plants species present in this unit.

Figure 4.7 Example of the Primary Dune habitat wiaevola plumieiin foreground.

Thelnland Primary Dune unit is restricted to the windswept dune fields west of St

Francis Bay. It representsransition from theMarine biome systems active in the

southern Cape to those of the eastern Cape. It differs from the Hartenbos Primary Dune in
being less saline and it lacks many of the species restricted to the marine environment. It
is only included irthe Marine Biome because their dynamics and function are most

similar. It lacks typical species such@saevola plumieri, Thinopyrum distichum,

Tetragonia decumbemdArctotheca populifoliabut most of the other species typical

of Hartenbos Primary Dunare present herRhus crenata, Morella cordifolia, Ehrharta
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villosa, Pentaschistis heptameaadFicinia gracilis are the most abundant species, but
Senecio elegarendChrysanthemoides monilifeian also be present. This unit has been
massively impa&d by alien vegetatiorA¢acia cyclops

4.2.1.2 Drift Sands

Being a natural area where windswept sand from the sea is deposited and periodically
released back to the sea, this is not a habitat in which many plant species flourish. After
good rain somannuals such &enecio elegansay be locally abundant in spring, but

not for long. In its natural state this habitat is largely devoid of vegetation.

Its natural sand movement did not allow for development of many coastal areas and this
habitat was tarefore stabilized, mostly by alien spediescia cyclopsndAcacia

salignain the previous centaunplthough the habitat is mostly devoid of natural
vegetation we still recognize two units in this habitat. As in the Primary Dune habitat
they bridge thehange from typical southern Cape to eastern Cape Marine systems. In
the west we have théeinkrantz Drift Sands and eastwards tHaland Drift Sands.
Although they differ little in the vegetation present they differ much in feeding sand to
different Marne ecosystems. In the case of the Inland Primary Dune the loss of sand
from St Francis Bay beaches is closely connected to the human induced decreased
mobility of the localinland Drift Sands system.

Figure 4.8 Example of thrift Sands habitat.



