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Maloti-Drakensberg Transfrontier Park

E.JJ. SIEBEN*, D.C. KOTZE** and CD. MORRIS***

Keywords: altitude, Drakensberg, grasslands, mires, soil wetness, wetlands

ABSTRACT

Asur\ey was conducted on the wetlands in the South African section ofthe Maloti-Drakensberg Transfrontier Park (MDTP),
along altitudinal gradients from the foothills to the summit plateau in six different catchments. Environmental indices of soil
wetness, texture and organic contents of the soil were determined to relate wetland community types to their environment.
Fhirty-six plant communities were recognized with a total of 56 subcommunities. These communities fall into five different
categories: |1, the high-altitude fens and seepages are a loose grouping of distinct vegetation types from the summit plateau
and just below; 2, hygrophilous grasslands are the marginal areas of the wetlands that are temporarily wet and dominated by
grasses, most of which are common outside wetlands; 3, shrubby wetlands are in most cases hygrophilous grasslands that have
been invaded by shrubby species due to disturbance; 4, mixed sedgelands are the largest grouping and are dominated by sedges
or grass species that are specifically adapted to wet conditions; 5, low-altitude sedge and reedlands are vegetation types that
occur only marginally in the Maloti-Drakensberg area and are dominated by Carex acutiformis and Phragmites australis. The
most important variables that explain the variation in wetland egetation are altitude and soil wetness.

INTRODUCTION

The Maloti-Drakensberg area is one of the major
mountain catchment areas in southern Africa, supply-
ing a significant amount of fresh water to South Afri-
ca's major industrial and agricultural areas through the
Lesotho Highlands Water Project scheme (Sandwith &
Pfotenhauer 2002). It is one of the main centres of bio-
diversity in South Africa (Drakensberg Alpine Centre),
containing many different grassland, shrubland, savanna
and forest habitats (Van Wyk & Smith 2001). The wet-
lands at the summit plateau, often incorrectly referred
to as bogs (ombrotrophic mires) have been extensively
studied (Jacot Guillarmod 1962, 1963; Van Zinderen
Bakker & Werger 1974; Grobbelaar & Stegman 1987;
Backeus & Grab 1995; Schwabe 1995). These wetlands
are interesting in their own right, but there have been
few studies on wetlands across the entire altitudinal gra-
dient from the foothills of the Drakensberg to the summit
(Dely et al 1999). The abundant rainfall and the strong
gradients in climate and geomorphological setting,
across altitude and latitude in this region have resulted in
a diverse array of wetland habitats, which was first rec-
ognized by Dely et al. (1999). To a large extent, how-
ever. wetlands are concentrated on the summit plateau
and the lower altitudes due to the steepness of the inter-
mediate slopes, and Hill (1996) described two wetland
communities in the Cathedral Peak area, one for lower
altitudes and one for higher altitudes. In the national veg-
etation classification by Mucina & Rutherford (2006),
two important wetland types were recognized as being
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characteristic of the Maloti-Drakensberg region, namely
the Drakensberg Wetlands and the Lesotho Mires (from
the summit plateau).

Considering the importance of the water resources
in the Maloti-Drakensberg region for the South African
economy, it should have priority in conservation plan-
ning. Therefore it is necessary to have a more detailed
overview of all aspects (vegetation, biodiversity, soils) of
aquatic habitats including wetlands in the Drakensberg
region. Existing research on the wetland vegetation of
the Maloti-Drakensberg has been either of localized indi-
vidual wetlands (Guthrie 1996) or. if broad-scale (Dely
et al. 1999; Mucina & Rutherford 2006), limited in
detail. This research addresses this deficit by providing
a detailed analysis of wetland vegetation in the Maloti-
Drakensberg at a macro-scale.

There has been a shift in the focus of biological con-
servation from the conservation of single species and
their habitats toward conservation of the interactive
ecological networks on which species and even human
communities and industries depend (Ostfeld et al. 1997).
The Maloti-Drakensberg Transfrontier Park (MDTP)
(Sandwith & Pfotenhauer 2002) provides just such an
opportunity to adopt a holistic conservation approach for
the MDTP area on the eastern border between Lesotho
and South Africa. Within the MDTP, wetlands were sin-
gled out as a landscape feature that conservation plan-
ning should focus on, given the significance of the area
for water resources. An inventory of wetland habitats as
defined by the RAMSAR convention but excluding riv-
ers (Ewart-Smith et al. 2006) in the MDTP area should,
therefore, at least include a description of the vegetation
types and the physical environment of those wetlands
to elicit the relationships between vegetation distribu-
tion patterns, altitude, edaphic factors and the inunda-
tion regime. When the relationships between vegetation
patterns, edaphic factors and ecosystem functioning are
understood, vegetation patterns can be used to assess the
integrity and conservation status of a wetland site.
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Vegetation in itself is worthy of conservation since
vegetation represents a large component of the biodiver-
sity in a wetland, but wetland vegetation also provides
a good descriptor of the habitat for many animals and
other components of biodiversity that are part of a wet-
land ecosystem. Furthermore, since plants are immobile
and have to cope with year-round stresses and variabil-
ity in climate and hydrological regime, they also provide
excellent information regarding the factors that play an
important role in structuring the wetland. For this reason,
a survey of wetland vegetation provides valuable infor-
mation for conservation planning (Gopal et al. 2001).

Two important determinants of wetland vegetation
structure and composition are local climate and hydrologi-
cal regime (Mitsch & Gosselink 1986; Kotze & O’Connor
2000). Altitude, in the context of the MDTP area, is a
suitable surrogate measure for climate (Barry & Van Wie
1974), and represents an indirect gradient (sensu Austin
et al. 1984), the influence of which is through tempera-
ture and rainfall (Woodward 1988; Komer 2007). Tem-
perature, for example, influences the distribution of C,
and C4grasses in South Africa and Lesotho (Vogel et al.
1978). The hydrological regime of a wetland is complex
and multidimensional, encompassing a variety of differ-
ent factors, throughflows and outflows and such variables
as the duration and timing of soil saturation and flooding.
However, for practical purposes the hydrological regime
can be described using various classification systems,
with the hydro-geomorphic approach of Brinson (1993)
being one of the most widely and successfully applied.

Although most wetlands in the MDTP are located in a
wilderness area (several nature reserves and the Ukhahl-
amba World Heritage Site) there are several threats to the
wetlands in the area, in particular, overgrazing by livestock
and resulting erosion (Niisser & Grab 2002).

In this paper, we aim to describe the plant communi-
ties found in wetlands across the Maloti-Drakensberg
Transfrontier Park, along altitudinal transects from the
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lowest foothills to the summit plateau. These vegetation
units will be described together with environmental infor-
mation such as soil type, wetness and altitudinal zone.

METHODS

Wetlands were sampled extensively along altitudinal
transects in six major catchments across the entire Maloti-
Drakensberg Transfrontier Park Project area (Figure 1).
These transects, chosen to represent an equal spread of
wetlands across the mountain range, are located within
the catchments of the following rivers: the Bell River
flowing through the town of Rhodes in the Eastern Cape,
the Wildebeest River near Ugie in the Eastern Cape, the
Tswereka River near Cedarville on the border between
the Eastern Cape and KwaZulu-Natal, the Unikomazi
River in Lotheni Nature Reserve in KwaZulu-Natal, the
Mlambonja River near Cathedral Peak in KwaZulu-Natal
and the Klerkspruit River in the Golden Gate area in the
Free State. Within these catchments, all altitudes between
1 200 and 3 000 m were examined for wetlands on a
1:10 000 topographic map (e.g. by looking at the rela-
tionship between drainage lines and surrounding slopes)
and inventoried in the field. An attempt was made to visit
all areas in the field where wetlands were to be expected
from the inspection of the maps, in order to obtain a
representative sample of wetland vegetation types in
each transect. Wetland type (or hydrogeomorphic unit)
was identified according to the classification scheme of
Ewart-Smith et al. (2006) and the habitat was described
on the basis of several environmental variables, such as
soil texture, soil depth and hydroperiod (time of satura-
tion of the soil, see Kotze et al. 1996).

Individual wetlands were subdivided into their hydro-
geomorphic units (sensu Ewart-Smith et al. 2006) and
further subdivided into as many distinct vegetation types
as could be recognized on a single field visit to the wet-
land that took place between January and March 2006.
These vegetation types were sampled in representa-

KwaZulu-
Natal

FIGURE 1.—Outline of study area
with six catchments in which
data on wetlands was col-
lected.
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TABLH 1. Indices used tor estimation of soil variables in field

Wetness index

1 No wetland

2 Temporary wetness; mottles present below 20 cm
3  Temporary / seasonal wetness

4 Seasonal wetness; mottles present at thesurface, some gleying
5 Semi-permanent wetness

6 Permanent wetness, peaty or gleyed soil

Texture index

1  Gravel / grit

2 Sand

3 Loamy sand

4 Sandy loam / silt / silty loam

5 Loam

6 Clay loam / peat

7  Loamy clay

8 Clay

Organic material index

1 Mineral soil

2 Humic. black or dark brown soils
3 Organic soil, no minerals present

tive releves (3 * 3 m) according to the Braun-Blanquet
method (WesthofT& Van der Maarel 1978), and a cover-
abundance value was recorded for each species present.
Some environmental variables were assessed at a plot
level, such as soil depth (measured with a soil auger), soil
texture (the field method, described by Ball 1986) and
hydroperiod (as described by Kotze et al. 1996). Indices
were developed for soil variables based on ranked classes
(Table 1). The total number of vegetation releves was 262
(Appendices A-C), and these releves were distributed
over more than 5 000 ha of wetlands. Areas that did not
have an extensive period of saturation according to the
hydroperiod assessment, were excluded from the study.

The vegetation samples were classified using TWIN-
SPAN (Mill 1979). based on cover-abundance values for
each species. After the TWINSPAN analysis, the classifi-
cation was refined and data clusters were re-arranged by
manual tabulation, as recommended by Feoli & Orloci
(1985).

The relationship between identified wetland commu-
nity types and environmental variables that varied on
a large-scale (i.e. altitude) or locally (i.e. soil wetness,
texture and humic indices) in the study area was exam-
ined using canonical variate analysis (CVA). CVA, akin
to linear discriminant function analysis, is an ordination
method that separates groups (classes from an a priori
classification) along axes that are linear combinations of
explanatory environmental variables, thus relating the
distribution of communities to the environmental vari-
ables that best explain their distribution (Manly 1994).

Twenty-one of the identified community types, each
represented by a minimum of four releves to ensure an
adequate sample size to estimate within and between
community variability, were included in the CVA, which
was undertaken using SPSS 13.0 for Windows (SPSS
Inc., Chicago. IF, USA). This was followed by projec-
tion of community centroids and environmental varia-
bles in a low-dimensional biplot using software from the
Canoco 4.5 package (ter Braak & Smilauer 1997).
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RESULTS

Thirty-six wetland communities were identified and
a number of these were further subdivided into subcom-
munities based on the presence or absence of a co-domi-
nant species or small differences in the list of diagnostic
species, resulting in a total of 56 distinct plant communi-
ties. Tables 2 to 6 present a summary of these commu-
nities and subcommunities. In the descriptions below,
communities are referred to by their name and number,
whereas subcommunities are referred to by their number
and dominant species.

The 36 communities have been divided into five major
groups which have various components of their vegeta-
tion and their habitat in common, according to the refined
TWINSPAN survey. These groups are: high-altitude
fen and seepage communities, hygrophilous grasslands,
shrubby wetland communities, mixed sedgelands, and
low-altitude sedge and reedlands; all taxa recorded in the
Appendices occur in the herb layer, with the exception of
Leucosidea sericea which occurs in the shrub layer.

A large proportion of the communities are concen-
trated at lower altitudes, with 50 % of the communities
more or less restricted to altitudes lower than 2 000 m.
The following provides a brief description of communi-
ties, with an emphasis on those communities which are
unique to the MDTP.

High-altitudefen and seepage communities

These are typical wetland communities of high alti-
tudes, where precipitation is high, and where the head-
waters of most streams are located (Table 2; Appendix
A). Most of these communities only occur above 2 000
m and typically occur in slope or valleyhead seepages,
which are the most common wetland systems at these
altitudes. Peat is sometimes present (rarely on the South
African side, more common in Lesotho) and many of
these wetlands are affected by natural erosion. Usually
they are dominated by forbs and C3grasses and only a
few are dominated by sedges. Sedges are common in the
permanently and seasonally wet parts of the wetlands,
but many communities can also extend into the tempor-
ary zone of the wetland. Some of the most common wet-
land communities in this group are Haplocarpha ner-
vosa Subcommunity (Ic), together with the Kniphofia
caulescens Subcommunity (2a), the Scirpus ficinioides
Community (4), the Merxmuellera macowanii Commu-
nity (5), and the Gunneraperpensa Subcommunity (8b).

/lvgrophilous grasslands

These communities occur mostly in temporarily wet
parts of wetlands towards the periphery and have floristic
similarity with the surrounding non-wetland vegetation.
They are found at all altitudes but mostly in floodplains
or at the edge of valleyhead or slope seepages. They are
generally dominated by C4grasses (Subcommunity 9a is
dominated by Festuca caprina, a C, grass), in most cases
grass species that would also be found outside wetlands.
The most common wetland communities of this type
(Table 3; Appendix B) are dominated either by Themeda
triandra (Community 9), Aristida junciformis (Commu-
nity 11), Eragrostis plana or E. planiculmis (Commu-
nity 12), and, in the northern part of the Drakensberg, by
Hyparrhenia dregeana (Community 13).
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Shrubby wetlands

Although wetlands with woody plants are not usually
encountered in the Drakensberg, there were a few cases
where wetlands were found dominated by woody spe-
cies, such as Leucosidea sericea, suggesting some form
of disturbance. Some of the other shrubby wetland types
are unusual communities that have been encountered
only occasionally. Only a few shrubs can be regarded
as typical wetland species, such as Mentha longifolia.
Riparian species not usually associated with wetlands
such as Cliffortia linearifolia are found occasionally.
Few vegetation plots were located in this group of com-
munities and an overview of the types of shrubby wet-
lands in the area is presented in Table 4; Appendix B.

Mixed sedgelands

These are the most common seasonal and permanent
wetland communities in the MDTP area, with a mixture
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of various sedges and grasses. The dominant species
are mostly sedges, but there are various species of grass
that appear to be adapted to wetland conditions. Most of
these communities are dominated by a single grass or
sedge species. The communities occur mostly in season-
ally or permanently wet areas on a loamy soil at low and
intermediate altitudes (below 2 300 m). The most com-
mon wetland communities in this group (Table 5) are
the Fuirena pubescens Mixed sedgeland Subcommunity
(21bh), the Andropogon appendieulatus Mixed sedgeland
Community (24) and the Leersia hexandra-Eleocharis
dregeana wetland Community (32). Another very com-
mon community is the Miscanthus capensis grassland
Community (26), a tall grass that often occurs in a tem-
porarily flooded setting. As a consequence of its species
composition, the Miscanthus capensis Community fits
better with the mixed sedgelands than with the hygrophi-
lous grasslands, even though it is dominated by a grass
species. The same applies to communities dominated by
Leersia hexandra or Arundinella nepalensis.

TABLE 2.— High-altitude fens and seepages in MDTP area

6
Community i Dominants Wetland type Soil type Wetness Altit. Transects
name ¢ " zone
\Y%
| (m)
in z
1 High altitude la Koeleria capensis, Poa 10 valleyhead seepages loam, clay or peat temporary to 2 500-  Bell River and
dicot lawns binata, Merxmuellera permanent 2900 Umkomazi River
disticha, Scirpusfalsus,
many co-dominants
Ib Juncus dregeanus, 4 valleyhead seepages peat or humic seasonal or 2 500 Bell River
Athrixiafoniana, Restio sand over sheet- permanent
sejunctus, many co- rock
dominants
Ic Haplocarpha nervosa, 10 valleyhead seepages loam, clay or peat temporary to 1900-  Bell River and
Cotula hispida. Ranun- permanent 2600 Ongeluksnek
culus meyeri, many
co-dominants
2 Kniphofia or 2a Kniphofia caulescens 3 valleyhead seepages clay loam semi-permanent 2 300-  Bell River and
Carer seepages 2600 Umkomazi River
2b Carex cognaia 3 valleyhead seepages clay loam or peat seasonal or 1600-  Cedarville,
permanent 2600 Umkomazi River
and Bell River
3 Kyllinga depres- 3 Kuvllinga pulchella 2 bedrock pools or organic material seasonal or 2300- Bell River and
sions other depressions and loam, shal-  permanent 2 500 Klerkspruit
low
4 Scirpus seep- 4 Scirpusficinioides 6 various seepages silty or sandy temporary to 1800-  Bell River,
ages loam permanent 2400 Mlambonja River,
Umkomazi River
and Klerkspruit
5 Merxmuellera 5 Merxmuellera macowa- 7 valleyhead seepages humic loam temporary or 2 000- Bell River,
wetlands nii seasonal 2 500 Mlambonja River,
Umkomazi River
and Klerkspruit
6 Broad-leaved 6 Alepidea amatymbica, 2 various seepages humic loam temporary 2 300 Umkomazi River
seepages Peucedanum thodei,
Senecio inornatus
7 Carphafilifolia  7a Carphafilifolia 2 various seepages sand or peat semi-permanent 2 300-  Ugie and
wetlands 2400 Umkomazi River
7b Carphafilifolia, Isolepis 2 various seepages clay loam semi-permanent 2 300-  Ugie and
pellocolea and Ranun- 2400 Umkomazi River
culus baurii
8 Gunneraper- 8a Kniphofia northiae with 1 slope seepage humic clay permanent 2 2(H) Ugie
pensa wetlands many co-dominants
8b Gunneraperpensa with 7 various seepages and loam or clay very broad. 1700-  Bell River, Ugie.
many co-dominants oxbow in floodplain  loam sometimes also 2 300 Umkomazi River

outside wetlands and Klerkspruit



Bothalia 40.1 (2010)

TABLE 3.— Hygrophilous grasslands in MDTP area
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o >
c =
o
2 ; 2 : 3 )
= Community name £ Dominants > Wetland type Soil type Wetness Alt. Transects
g g © zone
£ - 5 (m)
O n z
9 Hygrophilous 9a Festuca caprina 5 various seepages loam or clay temporary to 1600- Bell River,
grasslands with loam seasonal 2600 Umkomazi River
Themeda and Klerkspruit
b Aristida monticola 1 slope seepage loam temporary 2300  Klerkspruit
9c  Themeda triandra. 21 floodplains and loam temporary to 1400- across all transects
Harpochloafalx and seepages seasonal 2 600
Festuca caprina
9d Microchloa caffra and 1 footslope seepages sandy loam temporary to 1900- Bell River and
Eragrostis racemosa seasonal 2200 Klerkspruit
10 Hygrophilous I()a Pennisetum spha- 6 valleyhead or foot- loam or clay temporary 1800- Bell River
grasslands with celation, Eragrostis slope seepages loam 1900
Eragrostis chlor- chloromelas
omelas 10b Fingerhuthia sesleri- 2 valleyhead seepage ? 9 1600- Bell River and
iformis 2 500 Umkomazi River
10c Catalepis gracilis 4 various seepages  various loamy temporary to 1800- Bell River and
substrates seasonal 2 600 Klerkspruit
11 Hygrophilous 1la Stihurus alopecuroides 2 valleyhead or foot- loam or sandy temporary 1900- Bell River and
grasslands with slope seepages loam 2400 Ugie
Aristidajunci- lib Aristidaj unciformis. 10 various various loamy temporary to 1300- Ugie, Cedarville,
formis Helichrysum aureo- and sandy seasonal 2 100 Umkomazi River
nitens substrates and Klerkspruit
12 Eragrostis plana 12a Eragrostis plana, Spo- 7 floodplains, pans  various types temporary to 1300- Bell River,
/ Eragrostis plani- roholus africanus and footslope of loam seasonal 1800 Cedarville and
culmis grasslands seepages Mlambonja River
12b Eragrostis planiculmis 6 floodplains and clay loam seasonal 1400- Cedarville, Mlam-
seepages 2 100  bonja River and
Klerkspruit
13 Hyparrhenia 13 Hyparrhenia dregeana 5 valleyhead seep-  various types temporary to 1600- Kilerkspruit,
dregeana grass- ages and floodplain of loam seasonal 2400 Cedarville and
lands Umkomazi River
14 Grasslands with 14 Imperata cylindrica, 2 floodplain and sandy loam  temporary to 1300- Mlambonja River
disturbance spe- Paspalum dilatatum footslope seepage seasonal 1400
cies e

Reed and sedgelands

These communities typically occur at low altitudes
within the study area (lower than 2 000 m), with a domi-
nance of some very widespread wetland species such as
Phragmites australis and Carex acutiformis, occurring in
permanently wet situations. These communities, except
for the one dominated by Carex acutiformis, occur only
marginally in the study area while being widespread
across the mesic parts of the central plateau of the South
African interior [Mucina & Rutherford 2006; N. Collins,
Free State Dept of Economic Development, Tourism and
Environmental Affairs (DTEEA) pers. comm.]. The wet-
lands dominated by Persicaria species represent disturbed
patches within reedlands. Table 6; Appendix C indicates
the different types of reed and sedgelands found in the

study area.
Community environment relations

A Canonical Variate Analysis (C VA)of the 21 wetland
communities with four or more representative releves in
the study area reveals two significant (P<0.001) orthogo-
nal canonical functions that explained 90 ~ of the dis-
tribution of these communities along the examined envi-

ronmental gradients (Table 7). Altitude is closely related
to the first (r = 0.964), and wetness index to the second
(r = 0.991) CVA function with the former axis account-
ing for almost twice as much variability as the latter
(59.5 % vs 30.5 %). Soil texture and humic indices are
not strongly correlated with any of the main environ-
mental gradients of altitude and wetness.

Wetland communities are widely distributed along the
altitude gradient (Figure 2), ranging in altitude from just
over 1400 m to more than 2 400 m (‘high altitude dicot
lawns') (Figure 3a). Most of the communities at low alti-
tudes are dominated by grasses or sedges, and whereas
there are still grass and sedge-dominated communities at
high altitudes, communities dominated by bulbous mono-
cots and dicots hbecome more prominent. The soil wetness
coenocline is independent of the altitudinal distribution of
wetlands (Figure 2), with most communities located on
temporary to semi-permanently wet soils (wetness index
2-5) (Figure 3b). The communities on the drier end of
the spectrum tend to be dominated by grasses, whereas
most of the communities on the wetter end of the spec-
trum, are dominated by sedges. Some exceptions are the
Phragmites australis Community (36), the Kniphofia
eaulescens Subcommunity(2a) and the Kniphofia lineari-
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CVA 'l

FIGURE 2.—Canonical variate analysis (CVA) plot of MDTP wetland
community centroids and direction of maximum variation in
environmental variables (see Table 7 for details o f environmental
variables and Tables 2-6 for a description of community types).

folia Community (33), which occur in the permanently
wet areas of a wetland. An overview of the occurrence of
the various community types across the spectrum of alti-
tude and hydroperiod is presented in Table 8.

DISCUSSION

Most of the vegetation types that have been described
above are easily differentiated on the basis of their domi-
nant species. In wetland communities it is very com-
mon for just one or two species to dominate the entire
vegetation community (Boutin & Keddy 1993; Cronk &
Fennessy 2002). However, when two communities are
dominated by different species but the overall species
composition is similar, they have been retained as a sin-
gle community since it is possibly a matter of stochastic
factors as to which species starts to dominate (e.g. which
species arrived first). It is assumed that most of the com-
munities that occur at low altitudes within the study area
are actually widespread in other parts of the Grassland
Biome and in some cases this can be confirmed (Mucina
& Rutherford 2006; N. Collins, DTEEA Bloemfontein,
pers. comm.).

The most important environmental gradients impact-
ing on wetlands in the MDTP area are altitude and wet-
ness. Wetlands are most common at low altitudes (below
2 500 m) and at high altitudes (2 800 m and higher) and
there is a clear dichotomy between them in the vegeta-
tion classification, as has been described by Hill (1996)
and Mucina & Rutherford (2006). The Eastern Cape
portion of the MDTP has slightly more wetlands at inter-
mediate altitudes but the dichotomy between high- and
low- altitude wetlands remains in place, and some of
the typical ‘high-altitude communities' descend to alti-
tudes of + | 700 m (Gunnera perpensa communities).
Being the southernmost extension of the Drakensberg,
this could also be due to the latitudinal effect on vegeta-
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FIGURE 3.—Centroids for MDTP wetland communities in relation to
trends (fitted by locally weighted smoothing) in A, altitude (m);
and B, wetness index (ranked scale) across the canonical variate
analysis (CVA) plot (Figure 2). Numbers refer to Community
types in Tables 2-6.

tion patterns, with more frost present at lower altitudes
in the southern extensions of the MDTP area (Hilliard &
Burtt 1987). Some of the high-altitude wetland commu-
nities, such as the Kyllinga pulchella depression Com-
munity (3) and Carphafilifolia Community (7), were not
encountered very often during this study.

The high-altitude communities in the MDTP have the
highest conserv ation value of the communities described,
since most are endemic to this high-lying ‘island” in the
South African landscape. Studies of the mires in Lesotho
(Jacot Guillarmod 1962. 1963; Van Zinderen Bakker &
Werger 1974; Backeus 1988; Backeus & Grab 1995)
show that these vegetation types (Communities | to 8) are
more diverse in composition than described in the present
study, and some communities, for example those domi-
nated by Merxmuellera macowami. also occur widely in
the mountainous areas of Lesotho. There is a steep rain-
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TABLE 4.— Shrubby wetlands in MDTP area

2
2 S "
z . E : s
g Community name g Dominants K™ Wetland type Soil type Wetness Alt. Transects
£ 38 - zone (m)
[=] 5 -
= a z
15 Mentha longifolia 15a Mentha longifolia 1 valleyhead seepage silty clay seasonal 2 200 Klerkspruit
wetlands 15b Mentha aquatica, Senecio 2 valleyhead seepage clay or clay permanent 1300- Ugie and Umkomazi
inornatus or valley bottom loam 1400 River
16 Sheetrock wetland 16 Crassula dependens, 1 bedrock pool gravel and  seasonal 2 000 Umkomazi River
with Crassula Cyperus schlechteri, Aris- grit
dependens tidajunciformis
17 leuc'osidea serkea 17 leucosidea sericka 2 valleyhead or foot- clay loam or temporary 1400-  Klerkspruit and
wetlands slope seepage loam to seasonal 2 100 Umkomazi River
IS Helichrysum splen- IS Helichrysum splendidum 1 footslope seepage humic loam temporary 2 200 Bell River
didum encroach- encroachment
ment
19 Cliffortia wetlands 19 Cliffortia linearifolia, Heli- 1 footslope seepage  loam temporary 1400 Umkomazi River
chrysum umhraculigerum
20 Artcmisia wetlands 20 Artemisa afra 2 floodplains and loam temporary 1500- Ugie and Umkomazi

footslope seepage 1700 River

TABLE 5.— Mixed sedgelands in MDTP area

5

L 2
_ Community name E Dominants I Wetland type Soil type Wetness Alt. zone Transects
1 0 u (m)
1 jL
u A z
21 Mixed sedgelands 21a Scleria welwitschii 5 valleyhead seep-  loam, sandy temporary to 1300- Ugie, Umkomazi
With Fuirena ages, valley bot- loam or sandy seasonal 2 000 River and Cedarville
puhescens tom and isolated clay
pan
21b Fuirena puhescens 7 valleyhead and sandy clay or temporary to 1300-  all except Klerkspruit
footslope seepages sandy loam seasonal 2 300
22 Mixed sedgelands 22a Pvcreus macranthus 2 depressions and loam seasonal 1400- Cedarville and Mlam-
with I'vereus footslope seepages 2000 bonja River
macranthus 22b Cyperus denudatus 1 pan humic clay permanent 2 100 Klerkspruit
yp
23 Mixed sedgelands 23 Pennisetum thun- S seepages, valley clay loam or  seasonal to 1400- Cedarville,
with Kyllinga hergii, Kyllinga bottoms or flood- peat permanent 2300 Umkomazi River,
pauciflora pauciflora plains Klerkspruit and Bell
River
24 Mixed sedgelands 24 Andropogon appen- 9 seepages and sandy clay or temporary to 1300-  Ugie, Umkomazi
with Andropogon diculatus, Fimhristy- floodplain loam permanent 1800 River and Bell River
appendiculatus lis complanata
25 Arundinella grass- 25a Ludwigia palustris 1 footslope seepage loam seasonal 1400 Mlambonja River
lands 25b Arundinella nepa- 8 valley bottom wet- loam orclay  temporary to 1300-  Klerkspruit, Ugie,
lensis lands, floodplains permanent 1700 Mlambonja River and
and seepages Umkomazi River
26 Mis(tinthus grass- 26 Miscanthus capensis 16 floodplains, valley- various types temporary 1400- in all transects except
lands head and footslope of loam 2 200 Cedarville
seepages
27 Cyperus margina- 27 Cyperus marginatus 4 footslope seepages loam, loamy  temporary to 1500- Bell River,
tus sedgelands and floodplains sand or clay seasonal 1900 Umkomazi River and
silt Klerkspruit
28 Eleoc haris /imo.sa 28 Eleocharis limosa 2 isolated pans and humic clay semi-permanent 1700- Klerkspruit
wetlands floodplains to permanent 2 100
29 (yperusfastigiatus 29 Cyperusfastigiatus 3 floodplains sand, clay or  seasonal to 1600 Cedarville
wetlands clay loam permanent
30 Typha capensis 30 Typha capensis 3 floodplains or clay or clay semi-permanent 1600-  Klerkspruit and
wetlands isolated pans loam to permanent 2 000 Cedarville
31 Schoenoplectus 31 Schoenoplectus 3 floodplains or val- clay or clay seasonal to 1600-  Cedarville and Bell
decipiens wetlands decipiens leyhcad seepages  loam permanent 1800 River
32 Leersia hexan- 32a l.eersia hexandra. 12 isolated pans and clay or clayey seasonal to 1300-  Cedarville, Ugie and
dra / Eleocharis Hemarthria altissima floodplains soils permanent 2 100 Klerkspruit
wetlands 32b Eleocharis dregeana. 12 floodplains, loam, clay seasonal to 1400-  all except Ugie
Leersia hexandra isolated pans and  loam or clay permanent 2 600

seepages
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TABLE 6.— Reed and sedgelands in MDTP area
<)
=
1%
*E Community name E Dominants % Wetland type Soil type Wetness Alt. Transects
p} -_
2 ] zone
£ 1 s (m)
© 1~ 1 z
33 Kniphofia lineari- 33 Kniphofia linearifolia 3 valleyhead or foots- loam or clay temporary to  1400- Umkomazi River
folia wetlands lope seepages loam semi-perma- 1600
nent
34 Carex acutiformis  34a Carex acutiformis. 5 floodplains or foots- clay or loam temporary to  1400-  Bell River and
wetlands Miscanthus capensis lope seepages seasonal 1900 Umkomazi River
34b Carex acutiformis 10 floodplains, valley loam, clay or temprary to 1600- Bell River, Ugie,
bottom wetlands, and clay loam permanent 2 300 Cedarville and
seepages Klerkspruit
35 Persicaria wet- 35a Persicaria decipiens 1 valleyhead seepage clay loam permanent 2000 Cedarville
lands
35b Persicaria lapalhifolia 1 floodplain permanent 1600 Cedarville
36 Phragmites aus- 36a Phragmites australis, 3 floodplains or foots- loam, peat or semi-per- 1400- Mlambonja River
tralis wetlands Carex acutiformis lope seepages clay loam manent to 1500 and Umkomazi
permanent River
36b Phragmites australis 3 floodplains clay loam or semi-per- 1700 Ugie and Klerk-
clay manent to spruit
permanent

fall gradient from the escarpment area in the KwaZulu-
Natal Drakensberg towards inland Lesotho, with the
actual escarpment being the wettest (Schulze 1997).

The foothills of the MDTP area have numerous wet-
lands, which may otherwise be quite uncommon in areas
such as KwazZulu-Natal or Eastern Cape, where the
deeply dissected landscape precludes the development
of extensive wetlands. Most of the vegetation communi-
ties in the wetlands of the foothills are, however, more
widely distributed, especially in areas such as the eastern
Free State or the KwaZulu-Natal midlands (pers. obs.).
Many of the communities described in the present study
can also be expected in the mesic grassland areas of
KwaZulu-Natal and Eastern Cape, and the higher-lying
areas of eastern Free State and Mpumalanga.

Regarding the influence of soil wetness on wetland
composition and structure, the typical pattern is that the
temporary wetlands are dominated by grasses and the sea-
sonal and permanent wetlands are dominated by sedges
and other monocots. High altitudes are. however, depau-
perate in sedge species and a mix of other taxa occupy the
niches of seasonal to permanent wetlands, such as Knipho-
fia caulescens and Haplocarpha nervosa. Other studies
have found these herb-rich communities in permanently
flooded soils at high altitudes (Backeus 1988; Backeus &
Grab 1995). It seems that wetness has a major impact on
the distribution of functional types in these communities
(Sieben et al. 2009). whereas in the current study, altitude
(a variable closely linked to many factors that directly
influence plant growth and survival) explains more varia-
tion of the wetland vegetation composition.

At all altitudes, erosion is a severe threat to these wet-
lands. Due to the location on a scarp, there is already a

significant proportion of natural erosion and this can
only be exacerbated by overgrazing. The process of over-
grazing has been described in detail for the high-altitude
mires of Lesotho (Jacot Guillarmod 1968; Niisser & Grab
2002); however, it certainly also applies to the South
African portion of the MDTP At altitudes lower than
2000 m. in particular, there are many wetlands that are
badly degraded as a result of overgrazing, which is not
surprising given the extensive permanent human settle-
ment in this region. Many wetlands at the foothills of the
MDTP have steep erosion gullies and the overall health
of these wetlands is lower than those at higher altitudes
(Kotze et al. 2006). This presents one of the biggest con-
servation challenges in the MDTP area.

An overview of wetland types as it is presented in this
paper is particularly important for conservation plan-
ning. The high-altitude wetlands are unique to the moun-

TABLE 7.— Results of canonical variate analysis (CVA) of environ-
mental differences among 21 wetland community types in Malo-
ti-Drakensberg Transfrontier Park

Canonical function

1 2 3 4
Eigenvalue 1.458 0.747 0.134 0.110
% of variance 59.5 30.5 55 45
Cumulative % 59.5 90.0 955 1(H).0
Canonical correlation 0.770 0.654 0.344 0.315
P-value* <0.001 <0.001 0.106 0.215

Correlation with environmental variables

Altitude 0.964 -0.023 -0.208 0.166
Wetness -0.040 0.991 0.091 -0.094
Organic 0.393 0.224 0.880 -0.143
Texture -0.115 0.430 0.207 0.871

* Wilks” Lambda test of significance of canonical function.
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IABLE X Number of releves of community types in all altitudinal
and wetness zones

Altitudinal «» v @O 1o
E E E E E
. ° & f 8 8 .
Community type — — N Total S T 2
R 3§ g
1 1 12 1 24 9 6 8
2 1 3 2 6 2 4
4 2 3 1 6 2 2 1
5 3 4 7 3 4
6 2 2 2
7 4 4 1 3
8 1 4 3 X 3 2 3
High-altitude fens and 0 2 10 33 14 59 19 18 20
seepages
9 1 6 5 12 5 29 23 4
10 18 1 2 12 X 2
u 1 5 5 | 12 4 7
12 1 10 13 4 9
13 2 1 2 5 4 1
14 1 1 2 2
Hygrophilous grasslands 4 25 21 16 7 73 43 25 0
15 1 1 1 3 1 2
16 1 1 1
17 1 1 2 11
18 1 1 1
19 1 1 1
20 i 2 2
Shrubby wetlands 1 5 3 1 0 10 5 3 2
21 4 5 2 1 12 2 6 1
>> 1 2 3 2 1
23 3 4 1 X 6 2
24 6 1 1 9 2 4 2
25 3 6 9 2 4 3
26 8 1 16 12 4
27 LS 4 3 1
28 1 1 2 2
29 3 3 1 2
30 i 3 3
31 1 T 3 2 1
32 1 12 X 2 1 24 13 1
Mixed sedgelands 14 45 31 5 1 96 21 43 28
33 3 3 1 1 1
34 4 X 1 13 2 5 6
35 11 2 2
36 6 6 6
Reed and sedgelands 0 14 9 1 0 24 3 6 15

tains of the Drakensberg and Lesotho (where they occur
more extensively). Lesotho has a high proportion of the
community types | to 8 as described in this study, there-
fore the wetlands of Lesotho need to be an integral com-
ponent of any conservation planning undertaken for the
region. However, the wetlands in Lesotho face particular
problems of overgrazing and the grazing regime is very
difficult to regulate (NUsser & Grab 2002). From a South
African perspective, it is interesting to note that a consid-
erable number of large wetlands have been found in the
Eastern Cape portion of the MI1)I P area. Some of these
wetlands contain vegetation types that seem to be largely
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confined to this area, such as Subcommunities Ib, Ic and
10a. This part of the MDTP area certainly deserves more
official protection, to ensure conservation of the struc-
tural integrity, composition, diversity and functionality
of the wetland communities.
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1-8 (High-altitude fen ad seepage communities) (cont.)

Appendix A.— Phytosociological table of Communities
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Appendix B: Phytosociologieal table Communities 9-20 (Hygrophilous grasslands ad shrubby wetland communities)
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Appendix B: Phytosociological table Communities 9-20 (Hygrophilous grasslands ad shrubby wetland communities) (cont.)

fe

i

61 L61Z

b

e

10a

6*13
8313

8113
£113
o113
0113
8013
9013
*603

1803

3*03
8303

O£I3
*vI3

N 0SI3

3313
pAose)

ai

ittt
STk

Ul

Bothalia 40,1 (2010)

tiifinilii

filSONN S 3 =N3

W m m m m

nnmimmm.l

IS ipg |15 ]|!']|!s

5-5-sl

* x=l

5. 5-1is

L |

e’\|«E n
5|=ss%3<ﬂ||&f|H|f’ H P

|
§ §qil
b

™ 2 a ls i
o L+, «
Sdp c

|
1
E<Nd\l
S Rk ek s 52 2AfwptE

?i’\|s|:5!’\°58

! STULE
1 1 «i SI 2
% i3 PTi%

lErJOr'—a <r| jZM’\7Z<2*0—|£|S!7—«° Az=ns

ARV B s

S|*F] gJ 1# 1131h I's 12'g11»|-|5’?51
«C<[:|)V|5£ ~ Islgisg:8s|[[[ISi|t{[r1n]

mfSE21*S]| |- «5g® 0

S TSl e

I«2f JtELj 1 [j|Hiip]|s]
Yyl iill Ijll=i-g:i>"t€«ill3?2iRITf 1S i~?

* ||I|al52l|t£ a *&8aSss**fit:Sei8*

iLiH!TtifIP 1]

- 3--¥ii"e2fE£x =-o0r*
m<§=y=2-"3SE£agwREEHFEg.Ela~" =12 » Sr<§
«*s|l*sPsi™iilig§ -131H 11& ~ 1711 11
r 2r >»c¢c=-r1r"- £- -1~ y ¥y E«V S - « =£ * -52=j’>*H£

54591y ypl Sihaarass e-s-é% En'uﬂ
[(5|551Is' 1511[ 1918111201 01111 14T

f4i.t18Ms50s|5r-?1 1-31s="Siii iifii 11



133

Bothalia 40,1 (2010)

(spuejabpas pe peu pe spuelabpas paxIA) 9S-TZ SsnIuNWWo)D ajgel |ealbo]o120s0lhyd D  xipuaddy



134

Phytosociological table Communities 21-36 (Mixed sedgelands ad reed ad sedgelands) (conl.)

Appendix C
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