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1 INTRODUCTION 

1.1 Background 

The Table Mountain Fund (TMF), a division of the World Wide Fund for Nature – South Africa 

(WWF) provided funding to the Freshwater Consulting Group to conduct an assessment of 

the structure and regional importance, from a biodiversity perspective, of Moddervlei – a 

partially restored seasonal wetland located within Rondevlei Nature Reserve on the Cape 

Flats, in the Cape Town Metropolitan Area (CMA).  The study had two main thrusts – firstly, to 

carry out primary research on the wetland, and use these data in an assessment of the 

wetland’s importance both in terms of biodiversity and as an example of a highly threatened 

habitat type (namely, a Cape Flats seasonal wetland) and secondly, to assess and potentially 

highlight the rehabilitation approach taken in the case of Moddervlei, as a possible approach 

to wetland restoration elsewhere.   

The study was conducted between March 2004 and February 2005, and formed the basis of a 

Zoology honours thesis, compiled by Mr Matthew Bird (University of Cape Town), with 

additional input from a number of other specialists, namely: 

• Botanical study (Mr Barrie Low – Coastec) 

• Zooplankton identification (Ms Denise Schael, University of Port Elizabeth) 

• Algal identification (Ms Margaret Joska, University of Cape Town). 

The original botanical specialist report and the honours thesis are included as appendices to 

this report.   

1.2 Terms of reference 

The specific terms of reference for this project were as follows: 

• to ascertain the importance of Moddervlei in terms of biodiversity and as an example of a 

highly threatened habitat type (Cape Flats seasonal wetland), by undertaking the 

following tasks: 

� reviewing and updating existing botanical information 

� assessing algae and zooplankton communities 

� assessing and highlighting water quality characteristics  

• to assess and potentially highlight the rehabilitation approach taken in the case of 

Moddervlei, as a possible approach to wetland restoration elsewhere. 
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1.3 Project approach 

Input into this project was based on a dual approach, incorporating collection of relatively 

detailed primary data for Moddervlei itself, over two seasons, coupled with collection of once-

off and less detailed data for a number of other Cape Flats wetlands, affected by differing 

levels of impact.  A total of ten wetland sites were included in this assessment.   

Moddervlei was visited in March and September 2004, for the collection of late summer and 

spring data, respectively.  Rains were late, and lower than usual in 2004, with the result that 

spring sampling had to be delayed as long as possible, and levels of inundation in the wetland 

were probably lower than usual.   

1.4 Acknowledgements 

The following people and/ or institutions are thanked for their input into this project: 

• WWF and the TMF for making funds available for this project 

• The Freshwater Research Unit in the Zoology Department, University of Cape Town, for 
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• Mr Dalton Gibbs (Rondevlei Nature Reserve) for providing valuable insights into the 

functioning of Moddervlei, as well as for being the instigator of the actual rehabilitation 

project  

• Ms Justine Ewart-Smith (Freshwater Consulting Group) for assisting with site selection 

and providing on-site guidance to the Kuils River wetland sites.   
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2 HISTORY OF THE REHABILITATION OF MODDERVLEI 

Rondevlei Nature Reserve, situated on the Cape Flats, comprises Rondevlei itself - a 

permanent water body, dominated by Typha capensis and Schoenoplectus littoralis reedbeds, 

various seasonal wetlands, a coastal dune system and lowland areas.  Surrounded by urban 

areas, the reserve provides important refugia for numerous animals and plants.  Many of 

these species have suffered dramatic restrictions in their natural range, primarily as a result of 

anthropogenic activities, and some of these (e.g. Erica verticillata) now occur in certain 

areas of the reserve, and nowhere else.   

Water levels in Rondevlei itself are controlled by a weir, and overflow from this weir feeds into 

a brick- and concrete-lined canal joining Rondevlei with Zeekoevlei.  During the construction 

of the canal, which occurred in 1959, excavated sand was spread over the surrounding area.  

Over the years, this area was gradually invaded by dense populations of alien vegetation, 

primarily Acacia cyclops and Acacia saligna.  In the early 1990s, examination of historical (ca 

1900) maps of the area showed the existence of a wetland, named Moddervlei (Middelvlei in 

some maps), immediately south of the Rondevlei canal.  Given that wetlands are one of the 

most threatened habitats in South Africa, and in view of the drastic destruction of seasonal 

wetlands that has occurred on the Cape Flats, the reserve management of Rondevlei Nature 

Reserve attempted to reinstate the lost system.   

Rehabilitation activities commenced in 1994, and were continued on an ad hoc basis, as 

funds became available, throughout the 1990s.   

The main objectives of the rehabilitation project were:  

• to locate the mapped wetland, Middelvlei,  

• to remove the alien vegetation and fill material from its surface, and  

• to shape and landscape the area so as to create conditions likely to restore the kinds 

of wetland plant and animal communities that would probably have occurred in the 

wetland under natural conditions. The creation of both seasonal and permanent 

sections of the wetland was intended.   

Alien clearing was carried out in the rough location of the mapped wetland, as part of a 

general programme aimed at the removal of alien vegetation from the reserve as a whole.  

Alien trees were bulldozed into piles and burned.  Burned material was buried under sand, 

resulting in the formation of low “dunes”.  This was intended to reduce the impact of leached 

nutrients from the burned vegetation, which has been found to affect the kinds of vegetation 

that establishes on or near to it (D. Gibbs. Rondevlei Nature Reserve, pers. comm.).   

Following the removal of alien vegetation, excavation of the wetland began.  Initially, a small 

test pit was dug in the area assumed to fall within the mapped wetland.  This revealed the 

presence of a layer of black organic material – peat - indicative of wetlands.  The test pit was 

excavated to a maximum depth at the level of the peat and roughly landscaped outwards, 

forming a shallow depression.  The test pit confirmed the presence of a peat layer, indicating 
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that the area chosen for excavation was correct.  This was confirmed by subsequent 

germination of wetland plants in the shallower areas of the low depression, presumably 

sourced from the existing seed bank.  

Excavators removed the overburden of sand from the remainder of the wetland in stages, 

over a period of several years.  Removal of this sand also resulted in the removal of a large 

proportion of the alien vegetation seed bank, thus facilitating maintenance of cleared areas.   

Shaping of the wetland included the creation of a large pool of deeper water on the eastern 

section of the wetland (Plate 11).  To allow passage of machinery to this section, without 

getting stuck in soft wetland substrate, a gravel “road” was laid across the wetland.  Sections 

of this road still remain today.  The deep section of the wetland was excavated to within the 

peat layer, while the rest of the wetland area was excavated such that at least 15-20 cm of 

sand material remained above the peat layer.  Landscaping of the base of the wetland was 

intended to create different levels of inundation, to give rise to a heterogeneous habitat 

mosaic.   

With the exception of a few specimens of Cliffortia sp., and Orphium frutescens which were 

planted in the wetland area, vegetation in the wetland was left to regenerate on its own, 

primarily by the surviving seed stock of the original indigenous seasonal wetland vegetation. 

One year after excavation, germination of numerous wetland plant species had occurred in 

the wetland area.  The highest species diversity occurred in areas where excavation had not 

been carried out to the depth of the peat layer, and included the red-data species, Otholobium 

virgatum (previously O. decumbens), as well as various restio species.  The rooted aquatic 

macrophyte Potamogeton pectinatus also established itself in the wetland by the end of the 

first year.   

Maintenance of the existing wetland comprises ongoing removal of alien vegetation 

seedlings.  

 

                                                           

1  All photographic plates can be found in the Photographic Portfolio, at the end of this report, 
after the appendices. 
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Figure 1 Map showing wetlands of the Cape Flats, including Moddervlei ca 1901 – 

courtesy Rondevlei Nature Reserve; Author unknown.  
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3 DESCRIPTION OF MODDERVLEI 

23.1 General description of the wetland 

Moddervlei is located in the southern part of the Rondevlei Nature Reserve, in an area which 

straddles the calcareous-acid sand interface of the Cape Flats.  The present extent of the wetland 

includes a large area that is seasonally inundated with shallow water during the winter rainy 

season, primarily as a result of raising of the local water table.  During exceptionally wet years, 

the inundated area extends into the band of Chondropetalum tectorum that fringes the wetland 

(Plates 1 and 2d).  During summer, however, the water body retreats into a deeper section in the 

north eastern corner of the wetland.  This section, excavated during the rehabilitation process to 

below the top level of the peat layer, is probably a lot deeper today than it was under natural 

circumstances.  It was created with the intention of providing a dry-season wallowing area for 

hippo.   

A clear pattern of zonation is apparent in the wetland vegetation, correlating with seasonal 

inundation levels.  Sago pondweed (Potamogeton pectinatus) is abundant in the shallow, 

seasonally inundated sections of the wetland, while clusters of the alga Cladophora cf. glomerata 

occur throughout the submerged sections.  This algal species covers virtually the entire wetted 

water surface during the summer months, remaining as a damp blanket on the wetland sand, as 

standing water retreats.  Invasion by the bulrush Typha capensis appears to be limited to a small 

patch on the northern side of the wetland, although the extent of invasion has increased since the 

wetland was assessed by the Freshwater Consulting Group in 2001 (Day and Ractliffe 2002) 

when only “a few small, widely spaced plants” were recorded.   

The lower margins of the wetland support a clearly visible band of Bolboschoenus maritimus 

sedge, which gives way, slightly higher up, to a mixed zone of Scirpus nodosus and 

Chondropetalum tectorum.  These areas are seasonally inundated or at least saturated.  They in 

turn give way to drier wetland transitional areas, dominated by species associated with Dune 

Thicket habitat.  The botanical communities of the wetland are described in more detail Section 

3.2.   

The wetland is utilised by a variety of wetland birds and other animals, including hippo, which 

regularly cross the deep pool section.  Their passage up and down the steep periphery of the 

eastern shores of the wetland has resulted in some erosion and slumping of these sides into the 

wetland itself.  In spring, numerous tadpoles and small invertebrates were associated with floating 

Cladophora sp.  Tadpoles included the common clawed frog, Xenopus laevis, while clicking 

stream frogs Strongylopus grayii were heard calling, and an adult arum lily frog Hyperolius 

                                                           

2 The information provided in this section is based on Bird (2004), and full details of the sampling and 
analytical methodologies used in the study can be sourced in that document.   
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horstockii was also observed during one of the site visits.  During the dry season, exposed sand 

flats in the central portion of the wetland support large numbers of mole crickets, the burrows of 

which are clearly visible on the sand surface (Plate 2B).   

3.2 Vegetation3 

The plant communities found at Moddervlei reflect the wetland’s position at the interface of the 

Cape Flats calcareous sand and acid soil zones, in that habitats unique to both broad soil types 

occur there.  Calcareous sands dominate the Reserve and are colonised by Dune Thicket 

vegetation (Low & Rebelo, 1996), also called Cape Flats Dune Strandveld (Mucina & Rutherford, 

in prep.).   

Rondevlei Nature Reserve is home to some 280 plant species, 248 (20 Red Data) of which occur 

in the terrestrial (dune) areas and 47 (2 of them red data species) in the Rondevlei wetland.  The 

small overlap between terrestrial and wetland species indicates the high degree of specificity of 

both habitats.  Moddervlei itself lies in the midst of typical Dune Thicket vegetation on calcareous 

sand with dominant dune species including: Helichrysum niveum, Pelargonium capitatum (rose-

scented pelargonium), Rhus glauca (bloukoeniebos), Rhus laevigata (duinetaaibos), Salvia 

africana-lutea (bruinsalie), Senecio elegans (wild cineraria), Trachyandra cf. divaricata 

(duinekool), and Zygophyllum flexuosum (spekbossie).  The presence of large numbers of the 

pioneering dune species Chrysanthemoides monilifera (bietou), Ehrharta calycina (rooigras), 

Ehrharta villosa (pypgras), Metalasia muricata (blombos), and Tetragonia fruticosa (kinkelbos), 

indicates that the area has been disturbed.  Acacia cyclops (rooikrans) is present as a major 

invader in Dune Thicket and associated vegetation. 

Some 22 species occur in Moddervlei, four of which are introduced (See Appendix A.  This 

number excludes the species planted after rehabilitation.  Nevertheless, it is probably still an 

underestimation of the number of plant species actually present in the wetland, due to the timing 

of collection - several annuals, for example Campanulaceae, would also be expected to occur in 

the area.  Plant species numbers for Cape Flats wetlands are however general fairly low, of the 

order of 20 to 50 for most sandy systems in this area (sensu SaSFlora, 2005).   

Section 4 provides a more detailed analysis of the importance of Moddervlei’s flora, in a regional 

context.  A full list of plant species found in Rondevlei Nature Reserve as a whole, as well as 

those recorded at Moddervlei itself can be seen in the botanical report (Appendix A ).   

 

                                                           

3 Information summarised from Low (2005) – specialist botanical study on Moddervlei, carried out for this 
project  
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3.3 Water chemistry 

Water quality samples were collected at Moddervlei in March and September, to provide input 

into late summer (dry season) and spring (wet season) water quality conditions in the wetland.  

Analyses were carried out by the CSIR (Stellenbosch), and the results are summarised in Table 

1.  Note that more detailed water quality data were collected in spring than in summer.  It should 

be stressed at the outset however that these data are the results of only very limited sampling, 

and while the data can be used to make inferences about the water quality of the wetland, they 

should be treated loosely in deductions of trends in water quality. 

 

Table 1 Water quality data for samples collected from Moddervlei in late summer 
and spring 2004.  Data analysed by CSIR (Stellenbosch) unless otherwise 
specified.   

 
Variable Moddervlei 
 March 2004 September 2004 
*Ammonia as N in µg/L 4 250 48 
Nitrate+Nitrite as N in µg/L 20 11 
Nitrite as N in µg/L  <10 
Ortho-P in µg/L 46 <10 
Total-P in µg/L 49 36 
Potassium as K mg/L  65 
Sodium as Na mg/L  1 995 
Calcium as Ca mg/L  41 
Magnesium as Mg mg/L  252 
Sulphate as SO4 mg/L  380 
Chloride as Cl mg/L  3 475 
Alkalinity as CaCO3 mg/L  346 
Dissolved Organic Carbon  mg/L  60 
4Conductivity mS/cm  93.5-82.6 6.7-8.7 
5pH  7.6-8.1 8.6 
Total Dissolved Solids (Calc) mg/L  6 976 
Hardness as CaCO3 mg/L  1140 
6Chlorophyll-a 0.007 0.006 

 

                                                           

4 Measured in situ 
5 Measured in situ 
6 Analysed by M. Bird, as described in Bird (2004) 
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Nutrient concentrations:  

Nutrient concentrations were generally higher in the summer than the spring water quality 

sample.  This would be primarily the result of concentration of dissolved ions in the water during 

summer, when water levels in the wetland were much lower than in the spring.  Despite these 

differences, total phosphorus concentrations for both seasons fall within the lower part of the 

range classified by DWAF (1996) as indicative of mesotrophic conditions – that is, productive 

systems that are usually associated with high levels of species diversity but may be prone to 

nuisance growths of aquatic plants and (non-toxic) blue-green algae.  This classification accords 

well with the extensive growths of Cladophora cf. glomerata observed in the wetland during both 

seasons. 

Greater seasonal differences were apparent in nitrogen-based nutrient data for Moddervlei, with 

the late summer sample falling within DWAF (1996)’s eutrophic category – a condition of nutrient 

enrichment associated with high productivity, low levels of species diversity and a propensity for 

nuisance growths of aquatic plants and blue-green algae, including potentially toxic species.  By 

contrast, spring nitrogen-based nutrient data indicated oligotrophic conditions – systems 

associated with moderate species diversity and low productivity.  The main difference between 

the samples from the two seasons lies, in terms of nitrogen enrichment, in the dramatically raised 

concentrations of ammonia recorded from the late summer sample.  Ammonia is oxidised to 

nitrate in well oxygenated waters (DWAF 1996).  Its high concentration in March 2003 reflects a 

probable but unquantified oxygen deficiency in the wetland, possibly linked to the decomposition 

of large quantities of Cladophora cf. glomerata.  Ammonia concentrations in March 2004 were in 

fact in the range predicted by DWAF (1996) as likely to be toxic to aquatic ecosystems, at pH 8 or 

higher.   

 

Major anions / cations 

Major anion and cation data from the spring Moddervlei sample (i.e. Sodium, Potassium, 

Magnesium, Calcium, Chloride and Sulphate concentrations) show that the system is Na/Cl-

dominated – this finding is consistent with Silberbauer and King (1991), who  recorded NaCl-

dominance in all assessed wetland systems within the fynbos biome of the south western Cape.  

In the Cape Flats region, dominance by these salts reflects the marine origins of the sediments.   

 

Conductivity 

Conductivities are roughly an order of magnitude higher in the wetland during summer than in 

winter. This reflects concentration of dissolved salts during summer, as a result of evaporative 

loss of water.  It also highlights the dramatic seasonal differences in aquatic habitat quality in the 

wetland.   
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3.4 Aquatic invertebrates 

Non-quantitative invertebrate samples were collected from submerged aquatic habitats in 

Moddervlei in both late summer and spring.  To provide an indication of dominance, the numbers 

of each taxon collected were however estimated, in the following log-scale groupings – 1; 1-10 

(recorded as 10); 10-100 (recorded as 100) and 100 to 1000 (recorded as 1000).  The samples 

were sorted and identified to the highest taxonomic level possible, within the time and budgetary 

constraints of the project.  Ms Denise Schael (University of Port Elizabeth) checked the 

identification of crustacean fauna.  A list of invertebrates collected is provided in Appendix B 

(Table B1).  These data are however likely to be an under-representation of the species that 

actually occur in the wetland.  Appendix B lists the taxa recorded at Moddervlei in late summer 

and spring 2004, along with taxa recorded from nine other wetland sites assessed by Bird (2004).   

Taxonomic diversity was lowest in the summer sample, with only 10 taxa being identified 

(Appendix B).  The aquatic invertebrate community was dominated by large numbers of corixid 

hemipterans – a hardy group of invertebrates, common in many permanent water bodies (Gerber 

and Gabriel 2002).  Various hardy dipteran larvae were also found in low numbers, and included 

a larva of the genus Chironomus (a genus with adaptations that allow it to tolerate conditions of 

low oxygen availability, often associated with organic enrichment) as well as ephydrid larvae – 

larvae equipped with a long respiratory tube, enabling them to breathe air at the water surface, 

and often associated with saline conditions.  The latter are commonly found in shallow pools and 

their ability to breathe surface air means that they can withstand stagnant conditions with low 

oxygen concentrations.  A few crustaceans were also present in collected samples – namely, the 

following ostracod species: Microcyclops crassipes, Zonocypris cordata and Potamocypris 

paludum.   Of these, M. crassipes and P. paludum are restricted in range to the wetlands of the 

south Western Cape (Martens 2001).   

The spring aquatic invertebrate fauna of Moddervlei was far more diverse than that of summer, 

with 32 taxa being recorded.  The increase in taxonomic diversity in spring correlates with the 

increase in habitat diversity in spring, when large areas of shallowly inundated marginal 

vegetation and sandy flats were included in the habitat, and cover by the alga Cladophora cf. 

crassipes was less extensive.  Moreover, water quality conditions in summer were also less 

extreme – conductivities were an order of magnitude lower, and the potentially acutely toxic 

ammonia concentrations of summer had also reduced dramatically (Section 3.3).   

Spring invertebrate samples were dominated by the relatively common, hardy notonectid 

hemipterans (backswimmers), which occurred in large numbers in all open-water areas, as well 

as by two species of calanoid copepods – Metadiaptomus purcelli and Lovenula simplex, both of 

which were present in all replicate samples collected, in all cases but one in numbers > 1000 

(Appendix B).  Of these, M. purcelli is widely distributed in the Western Cape, mainly on the Cape 
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Peninsula, while L. simplex is endemic to the wetlands of the western and southern Cape 

(Rayner 2001).   

Other taxa identified in the spring samples from Moddervlei included the relatively hardy air-

breathing corixid hemipterans, haliplid beetle larvae and various dipteran larvae – culicids and 

ceratopogonid larvae, both of which can tolerate a wide range of water quality conditions, and 

often occur in low-oxygen standing water, as well as chironomid larvae, mainly of the genus 

Chironomus .  Coenagrionid damselfly nymphs were also sampled – species belonging to this 

predatory family tend to be hardy, and occur in shallowly inundated marginal vegetation, such as 

in the Bolboschoenus maritimus habitat around the outer inundated margins of Moddervlei in 

spring.  

Low numbers of the ostracods Potamocypris paludum and Gomphocythere capensis were 

identified in spring samples.  Of these, the latter is often found in saline conditions, suggesting 

that it may be able to persist in Moddervlei into early summer, as salinities increase.  

Potamocypris paludum is a species that has only been recorded in the Cape provinces of South 

Africa (Martens 2001).   

3.5 Summary  

The seasonal assessments of Moddervlei, despite the limitations inherent in the low numbers of 

samples assessed, provided valuable insights into the community structure of this wetland.  

Although the wetland is permanent, retaining water throughout the year in one deeper section, 

the rest of the wetland essentially functions as a seasonal wetland, with a discrete aquatic 

invertebrate fauna associated with the particular water quality and physical habitat structure of the 

wetland during the wet season.  As the wetland retreats into the artificially deepened section in 

mid to late summer, the availability of shallowly inundated, oxygenated habitats reduces 

drastically, and only particular sites of hardy invertebrates, with adaptations to survive conditions 

of low oxygenation and high salinities, survive.  The deepest sections of the wetland may be of 

importance in providing a continual recruitment source for certain invertebrate species, such as 

Corixidae, which probably simply expand and contract their range as their open water habitat 

expands or contracts.  This may be a subtle difference between Moddervlei and truly seasonal 

wetlands, where the absence of a resident community of predators, such as Corixidae, at the 

start of the wet season, might make for a more temporally or spatially varied wet season 

community.  Without further studies, such interpretations must remain purely speculative. 
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4 CONTEXT OF MODDERVLEI IN THE CAPE TOWN METROPOLITAN 

AREA (CMA) 

4.1 Overview of the conservation importance of seasonal wetlands in the Cape Flats 

Under natural conditions, a large proportion of the Cape Flats region was probably once dotted 

with seasonal and perennial wetlands (Day 1987).  Many of these wetlands are thought to have 

been formed as a result of the northward movement of young dunes along the False Bay coast 

(Stephens 1929, Gardiner 1988). The rivers draining the mountains to the west and the flats to 

the north flow southwards until they meet the dunes, which are driven northwards by the 

prevailing summer south-easterly winds (Gardiner 1988).  The catchments of the Cape Flats 

wetlands are situated on deep quaternary sandy soils, light grey and generally podsolic in nature.  

The vleis themselves are situated mainly on the white quaternary dune sands of the Cape Flats 

(Gardiner 1988).   

Surprisingly little is however known about the natural characteristics of these wetlands, although 

seasonal wetlands are believed to be more diverse in terms of their planktonic fauna than the 

permanent waterbodies in the same area (Stephens 1929, cited in Day 1987).  Since then 

however, most (estimated as over 97%) of these systems have been lost, primarily through 

impacts such as draining and infilling, largely to accommodate housing developments.  

Furthermore, nutrient-enriched water and an elevated water table (Grindley 1982; Langley 1989) 

are believed to have changed the integral functioning of many of those wetlands that do remain, 

and have resulted in a wide-scale loss of habitat diversity, manifest in the development of large, 

monospecific stands of bulrush (Typha capensis) in disturbed low-lying areas throughout the 

Cape Flats (Hall 1990).   

While wetlands as a whole have been classified among South Africa’s most threatened natural 

areas (Noble & Hemens 1978; Begg 1986), of all wetland types, it is the seasonal wetlands in and 

around urban areas that are under the greatest threat (Davies and Day 1998).  Those systems 

that do remain, even in a moderately impacted form, are accorded a high conservation status.   

This section focuses on the relative importance of Moddervlei in this context, and on the degree 

to which attempts at rehabilitation have allowed restoration of its natural functioning, habitat 

quality and indigenous faunal and floral communities.  The extent to which the wetland can be 

usefully compared with other wetlands is, however, limited by the availability of data regarding 

any of these systems.  This is because, despite the acknowledged functional importance of many 

wetlands, and the increasing international awareness of the importance of wetland ecosystems 

as a whole, little effort has been made to date to provide detailed primary information on 

remaining seasonal wetlands, and the information that does exist in many cases is potentially 
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outdated and /or of a superficial level only (e.g. visual assessments, without collection of primary 

data).    

4.2 Water chemistry context of Moddervlei 

The alkaline subset of Cape Flats wetlands, including Moddervlei, occurs on a belt of calcareous 

soils and is unusual in the context of the south-western Cape, which is characterised by acidic 

soils and consequently low pH waters (Davies and Day 1998).  Harrison (1962) conducted 

hydrobiological studies on various perennial alkaline and acid wetlands in the Western Cape and 

found that each was characterised by significantly different faunal communities.  pH as a 

surrogate for soil type is also an important determinand of wetland plant characteristics (Day et al. 

in prep.).   

The nutrient status of Moddervlei is a particularly important characteristic of this wetland, in 

determining its importance within the CMA.  This is because, within any group of wetlands of a 

particular type, nutrient levels determine to a large extent at least the composition and structure of 

plant and animal communities within the wetted area.  In particular, nutrients, coupled with degree 

of disturbance, are believed to play an important role in determining the rate of proliferation of 

Typha capensis within the wetland (Hall 1990).  Those dominated by T. capensis tend to have 

lower biodiversity importance, although often higher functional value in terms of recognized 

wetland functions such as water quality amelioration; retention and control of runoff.  In the case 

of Moddervlei, nutrient availability probably plays a role in the dominance of the open water 

habitat by Cladophora glomerata, particularly in summer.  However, the low rate of invasion of the 

wetland by T. capensis, despite the proximity of a large seed stock in the nearby Rondevlei and 

Zeekoevlei, may to a large extent be explained by relatively low nutrient availability (section 3).  

Over time, if T.capensis is not manually controlled in the wetland, it is likely to spread.   

4.3 Botanical context of Moddervlei 

4.3.1 Approach 

The botanical study made provision for incorporation of data for naturally-occurring species 

collected at Moddervlei into SaSFlora (2005) – a plant species database developed by 

COASTEC, which allows comparison of floral communities at different sites.  SaSFlora was used 

to produce a site and species matrix for a comparative analysis of Moddervlei plant communities 

with other assessed wetlands in the Cape Metropolitan Area.  Cluster analysis was performed on 

the matrix using the PRIMER statistical package (Clarke & Warwick 1994) to compare floral data 

from 20 wetland sites, including Moddervlei.  
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4.3.2 Results and discussion 

In agreement with the findings of Low & Pond (2002), the floristic analysis carried out for the 

present study indicates that the wetlands of the Cape Flats, the Cape Peninsula and the 

immediate West Coast north of Cape Town can be grouped in terms of five major wetland floras, 

as shown in Figure 2.  These are: 

• Cape Flats shale 

• Cape Flats neutral to calcareous sand (includes Rondevlei) 

• Peninsula and Cape Flats calcareous sand  

• Cape Flats neutral to acid sand 

• West Coast neutral to acid sand. 

Of these, Moddervlei falls clearly into the Peninsula and Cape Flats calcareous sand grouping, 

and the assessed systems do not separate out in terms of their seasonality.  In this regard it 

should however be borne in mind that even perennial systems usually have seasonal marginal 

areas, albeit sometimes on a dramatically reduced scale.  Where only presence / absence data 

are assessed, plant species found in these often limited marginal areas can increase similarity 

with seasonal habitats.   

Although Moddervlei’s wetland floral community is clearly similar to that of other wetlands of the 

central Cape Flats, within this group the wetland community separates out distinctly at a relatively 

low level of similarity (Figure 2).  This means that Moddervlei has high rarity value within the 

group, in terms of plant communities.  It is however possible that some of this rarity is an artefact 

of the particular history of the wetland, in terms of its initial destruction, and partial rehabilitation, 

both of which might have resulted in the preferential survival of particular components of the 

wetland community.   

Overall, Moddervlei is accorded high conservation importance, in terms of its botanical 

communities, as an apparently unique member of the calcareous Cape Flats wetlands.   
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CF shale CF/CP neutral to 
calcareous sand CF/CP calcareous sand 

CF acid 
sand 

WC 
neutral to 
acid sand 

Figure 1.  Floristic classification of Cape Flats (CF), Cape Peninsula (CP) and West Coast (WC) 
wetlands.  Moddervlei displays a typical calcareous substrate system and is allied with wetland 
floras of the central Cape Flats.  NS = neutral sand; CS = calcareous sand; AS = acid sand;  S = 
seasonal or near-seasonal systems.  Site names and abbreviations are shown in Appendix 1. 

Figure 2 Floristic classification of Cape Flats (CF), Cape Peninsula (CP) and West 
Coast (WC) wetlands, after Low (2004) – Appendix A.  Moddervlei displays a 
typical calcareous substrate system and is allied with wetland floras of the 
Central Cape Flats. NS=neutral sand; CS= calcareous sand; AS= acid sand; 
S=seasonal or near-seasonal systems.  Site names and abbreviations are 
shown in the specialist botanical report, Appendix A.   
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4.4 Aquatic invertebrate context 

4.4.1 Introduction  

Surprisingly little is known about the physico-chemical characteristics and invertebrate fauna of 

the wetlands of the Cape Flats prior to their large-scale destruction, described in Section 4.1.  

However, despite the overall paucity of research conducted on the invertebrate fauna of these 

wetlands before they were destroyed, over 64 ostracod species, representing 48% of the total 

ostracod fauna of South Africa (McKenzie 1977); 14 species of copepod, representing 66% of the 

South African fauna (Sars 1927) and 6 cladocera species, representing 10% of the South African 

fauna (Sars 1924), have been recorded from unimpacted seasonal wetlands systems in the south 

western Cape.  Many of the type localities for these species were located on the Cape Flats, and 

most no longer exist (Day 1987).  In the absence of hard data relating to the historical condition of 

these wetlands, the number of invertebrate species that have become extinct as a result of loss of 

habitat can only be guessed at (Day 1987).   

4.4.2 Approach to comparative assessment of Moddervlei’s aquatic invertebrate 

communities 

Bird (2004) assessed the aquatic invertebrate fauna of six seasonal wetlands in the Cape Flats, 

five of which were located in or near Rondevlei Nature Reserve, and two were located in the 

former floodplain of the Kuilsrivier, immediately adjacent to the N2 highway (northern side) 

between the Spine Road exit and the R310 turnoff to Stellenbosch.  In addition, Bird also 

assessed the aquatic invertebrate fauna of three large perennial wetlands on the Cape Flats – 

namely, Rondevlei, Zeekoevlei and Princessvlei, and Moddervlei, which although Bird classified 

as a seasonal system, is in fact perennial, albeit only in a relatively small portion of the wetland.  

Princessvlei and Zeekoevlei are characterized as severely altered systems that are eutrophic and 

infested by alien species (see Harrison 1962, Harding 1992, Southern Waters 2000).  Rondevlei 

has been similarly described, but the degree of alien infestation is significantly lower and biotic 

diversity appreciably higher than for the other two wetlands, mostly as a result of its protection 

within a proclaimed nature reserve area (Southern Waters 2000).  Table 2 summarises the 

locations and major characteristics of the assessed sites (after Bird 2004).   

Bird’s comparative assessments of the above systems forms the basis of this section of the 

present report, and allows the relative significance of the aquatic invertebrate fauna of Moddervlei 

as an example of a naturally seasonal (now perennial) alkaline wetland to be assessed in the light 

of other comparable systems.  Full details of Bird’s approach to data collection and analysis can 

be found in the appended version of his report (Appendix B).  Note however that more detailed 

identification of the crustacean component of invertebrate samples carried out after completion of 
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Bird’s report, resulted in re-analysis of Bird’s datasets, for the present report.  The statistical 

package Primer (Version 4) (Primer 1994) was used for these analyses.   

 
Table 2 Wetland names, sub-site codes, location and hydrological regime for sites 

assessed by Bird (2004).  
 RNR = Rondevlei Nature Reserve.  For the large permanent wetlands, a and A (and 

similarly b and B) represent the same sub-sites, but different sampling occasions.  
Wetland 
name 

Sub-site 
codes 
(referred to 
in 
invertebrate 
study) 

Date sampled Location  Inundation 
regime 

GPS co-
ordinates 

Elevation 
(AMSL) 

Moddervlei MV a, b 24/03/04 RNR Perennial -
naturally 
seasonal 

34o04’14S, 
018o30’06E 

1m 

 MV 1, 2, 3, 4 14/09/04     

Cornervlei CV 1, 2, 5 15/09/04 RNR Seasonal 34o03’31S, 
018o30’13E 

4m 

Padkuilsvlei PKV 1, 2, 3, 
4 

22/09/04 RNR Seasonal 34o04’16S, 
018o29’54E 

12m 

Grootvlei GV 1, 2, 3 16/09/04 RNR Seasonal 34o04’05S, 
018o29’42E 

6m 

Cowvlei COW 1, 3, 4 14/09/04 Municipal 
area 
adjacent to 
RNR 

Seasonal 34o03’14S, 
018o30’18E 

1m 

Padvlei PV 1, 3, 4 28/09/04 Kuilsrivier 
peri-urban 
area 

Seasonal 34o01’51S, 
018o42’14E 

12m 

Wetvlei WV 1, 2, 3 21/09/04 Kuilsrivier 
peri-urban 
area 

Seasonal 34o01’45S, 
018o42’27E 

9m 

Rondevlei RV a, b 

RV A, B 

01/04/04 

20/09/04 

RNR Permanent (a, A): 
34o03’32S, 
018o30’03E 

 

2m 

Zeekoevlei ZV a, b 

ZV A, B 

01/04/04 

20/09/04 

Municipal 
area 
adjacent to 
RNR 

Permanent (a, A): 
34o03’54S, 
018o30’41E 

(b, B): 
34o03’51S, 
018o30’24E 

3m 

Princessvlei PRV a, b 

PRV A, B 

01/04/04 

20/09/04 

Municipal 
area 
adjacent to 
M5 near 
Grassy 
Park 

Permanent (a, A): 
34o02’54S, 
018o29’07E 

 

8m 
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4.4.3 Results of invertebrate assessments 

Figures 3 and 4 summarise the output of a Primer CLUSTER analysis of aquatic invertebrate 

community data, analysed on the basis of presence and absence data for each site.  Figure 3 

shows a clear differentiation in invertebrate communities occurring in permanent versus seasonal 

wetlands, with the two groups having a similarity of below 30%.  Of interest is the fact that 

Moddervlei samples straddle both groups – spring samples group with seasonal wetland 

communities, while Moddervlei’s late summer community is allied with invertebrate communities 

from the permanent wetlands.  This finding accords well with the findings of the more detailed 

assessment of the taxonomic composition of Moddervlei’s invertebrate communities, where 

marked differences in wet and dry season data were observed, the former community having 

higher taxonomic diversity, and dominated by large numbers of a few zooplankton taxa (e.g. 

Lovenula simplex), while the latter comprised a few hardy species, dominated by insect (e.g. 

hemipteran) taxa (see Section 3).  With the exception of Moddervlei, all seasonal data from the 

permanent wetlands cluster together in terms of site, and the replicate samples from the seasonal 

wetlands also generally cluster tightly together, illustrating the concept that different wetland 

systems appear to have a unique “signature” (i.e. a unique assemblage of invertebrate taxa at a 

particular level of analysis.   

Within the seasonal wetland grouping shown in Figure 3, further differentiation on the basis of site 

is possible, with the Moddervlei (spring) sample separating out from the rest of the group at about 

35% similarity.  Invertebrate communities from the seasonal wetlands show secondary and 

tertiary separation patterns.  The three seasonal wetlands from the Rondevlei Nature Reserve are 

clearly distinguished from each other, with Padkuilsvlei showing least similarity, while Grootvlei 

separates from the rest of the seasonal wetlands at about 38% similarity.  Of the Rondevlei 

seasonal wetlands, Cornervlei has the greatest affinity with those of the Kuils River area (Wetvlei 

and Padvlei), which are nevertheless clearly different from all of the seasonal wetlands assessed 

in the Rondevlei area.  This may reflect the fact that the Kuils River seasonal wetlands are 

probably relics of a past system of dune slack wetlands, which interconnected during periods 

when the Kuils River was in flood (J. Ewart-Smith, Freshwater Consulting Group, pers. comm.).  

These periods of hydrological connectivity might have had implications for seasonal movement of 

taxa and populations between wetlands, resulting in the high between-site similarity between the 

two seasonal wetlands assessed from the Kuils River system, and explaining the unique grouping 

of these aquatic invertebrate communities (sites separated out at >50% similarity – the highest 

level of similarity found between sites in this study).   

A SIMPER analysis provided greater insight into the main taxa determining the primary grouping 

of different wetland sites into seasonal and permanent wetland systems.  Table 3 shows the main 

species that account for up to 47% of similarity between wetlands that cluster together – that is, 

between seasonal wetland sites, and permanent sites.  Similarity between seasonal wetlands is 
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driven primarily by zooplankton taxa – namely the presence of Lovenula simplex (a predatory 

copepod that is endemic to the wetlands of the southern Western Cape (Day et al. 2001) and 

Ceriodaphnia laticaudata (a cladoceran species) , which together account for over 21% of  

similarity between these wetlands.  Corixids and dytiscids account for a further 19% of similarity 

between seasonal wetlands.   

By contrast, 17% of similarity between permanent wetland sites is driven by the presence of 

corixid hemipterans – hardy cosmopolitan taxa that can survive impacted water quality conditions, 

and occur in a wide range of ubiquitous aquatic habitats.  The copepod Microcyclops crassipes is 

a taxon that accounts for a further 15% of similarity in permanent systems (Table 3).  This 

species occurs only in wetlands of the southern Western Cape (Rayner 2001).  The third main 

taxon driving similarity between permanent wetlands is the ostracod Potamocypris paludum – a 

species found in wetlands of the southern Western Cape.   

 

Table 3 Summary of SIMPER results showing the invertebrate taxa contributing most to 
average within-group similarity for seasonal and permanent wetlands (note that 
Moddervlei summer samples are included among the latter, and Moddervlei 
spring samples are included in the former, on the basis of the CLUSTER 
analysis, as shown in Figure 3. 

 

Group Contribution to within 
group similarity (%) 

Cumulative 
contribution 

Seasonal wetlands 

Ostracoda: 

Lovenula simplex 

11.04 11.04 

Cladocera: 

Ceriodaphnia laticaudata 

10.77 21.82 

Hemiptera: 
Corixidae 

10.36 32.18 

Hemiptera: 
Dytiscidae 

8.65 40.83 

Ostracoda: 

Gomphocythere capensis 

6.92 47.75 

Permanent wetlands 

Corixidae 17.13 17.13 

Copepoda: 

Microcyclops crassipes 

15.56 32.69 

Ostracoda: 

Potamocypris paludum 

12.24 44.93 
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Table 4 Summary of SIMPER results showing the invertebrate taxa contributing most to 
average dissimilarity between seasonal and permanent wetland groups (note 
that Moddervlei summer samples are included among the latter, and Moddervlei 
spring samples are included in the former, on the basis of the CLUSTER 
analysis, as shown in Figure 3. 

 

Group Contribution to 
between-group 
dissimilarity (%) 

Cumulative 
contribution 

Ostracoda: 

Lovenula simplex 

6.29 6.29 

Copepoda: 
Microcyclops crassipes 

4.15 10.44 

Cladocera: 

Ceriodaphnia laticaudata 

3.70 14.14 

Hemiptera: 
Corixidae 

3.36 17.50 

Ostracoda: 

Gomphocythere capensis 

3.16 20.66 

Hemiptera: 
Dytiscidae 

3.05 23.71 

Ostracoda: 

Potamocypris paludum 

2.85 26.56 

Hemiptera: 
Notonectidae 

2.66 29.21 

 

Table 4 lists the taxa that account for the different groupings of permanent and seasonal 

wetlands.  The top two distinguishing taxa are Lovenula simplex and Microcyclops crassipes.  Of 

these, the former occurred as a dominant taxon in at least one, and usually all, replicate samples 

for all seasonal wetlands assessed, including Moddervlei in spring.  With the exception of 

Moddervlei in spring, it did not occur in any of the permanent wetlands assessed.   

By contrast, M. crassipes occurred in moderate to high numbers (>10<500 per sample) at all of 

the permanent wetlands assessed, with the exception of the summer Moddervlei sample, where it 

was present in very low numbers only (single individuals only per sample).  It occurred in only one 

of the seasonal wetlands (Cowvlei) and then only in low numbers (<20 per site).  This is of 

interest, in that Cowvlei is probably one of the most disturbed of the seasonal wetland sites – it is 

a remnant wetland area in the midst of the Grassy Park residential area, and cattle and horses 

are grazed on the wetland on a daily basis.  Figure 3 shows that Cowvlei separates out from the 

other seasonal wetlands at a lower level of similarity – around 28%.   

 



 

The Freshwater Consulting Group 24 

4.4.3 Summary of invertebrate study 

The analyses of aquatic invertebrate data from the seasonal wetlands assessed by Bird (2004) 

show distinct differences between seasonal and permanent wetland systems, with further 

differentiation between sites, presumably as a result of specific impacts (e.g. Cowvlei) or because 

of past and present hydrological linkages between adjacent systems (e.g. Kuils River wetlands, 

named Wetvlei and Padvlei.  In this regard, there may be important implications for the long-term 

sustainability of invertebrate biodiversity in these wetlands – maintenance of processes that allow 

connectivity between populations may be critical in conservation of these distinct wetland 

populations.   

Moddervlei itself, set in the context of a range of seasonal wetlands from the Cape Flats, is 

identified as a mixed system, with affinities with both permanent and seasonal wetlands, 

depending on the condition of the wetland.  Its alliance with permanent systems during the dry 

season in fact reflects the artificial nature of the permanent water body in the wetland, creating 

habitat which under natural conditions would not be available at all.  While the permanent open 

water habitat was created to fulfill a specific function – creation of hippo habitat – its potential 

biodiversity ramifications should be recognized, in that Moddervlei separates out from the other 

seasonal wetlands at a relatively low level of similarity – around 38%.  The ecological implications 

of maintaining permanent open water habitat for often-ubiquitous taxa that would thus be able to 

colonise newly inundated areas more readily than in natural situations, where they would be 

reliant on random flight or the vagaries of wind or other transport mechanism to transport them to 

freshly inundated habitats, are poorly understood.  These kinds of manipulation of the natural 

situation may have ecological significance, in determining community dominance, and predator-

prey dynamics.   

Although many of the mechanisms underlying the form and functioning of the urban wetland 

invertebrate communities discussed in this study are still poorly understood, the study has 

nevertheless highlighted the importance of including assessment of wetlands at the level of their 

aquatic invertebrate communities, if an understanding of biodiversity, rarity or ecological 

importance is required.  Data collection on this level is however rare for wetlands in the CMA.    

Two other important aspects have also been highlighted by the assessment of invertebrate taxa.  

First, individual wetlands appear to have their own signature in terms of invertebrate 

communities, making different sites unique in terms of their specific invertebrate community 

structure.  This concept of signature ecosystems has already been applied to river systems 

(Schael and King 2004).  Secondly, and of great relevance in the CMA, where almost every 

seasonal wetland outside of a proclaimed reserve is under threat of development or the indirect 

impacts of development, is the fact that even apparently impacted seasonal wetlands in the Cape 

Flats may still be of importance in conserving populations of endemic, and possibly critically 
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endangered, invertebrate species.  This adds impetus to the need for all wetlands, and remnant 

seasonal wetlands in particular, to be conserved if conservation of biodiversity is an objective.  

Moreover, the fact that each wetland system has apparently unique suites of invertebrate 

communities, possibly as a result of historical and present patterns of often random colonization, 

means that conservation of a proportion of remnant wetlands only, even within a small area, will 

not necessarily result in conservation of taxonomic diversity.  It should be noted in this regard that 

our knowledge of invertebrate taxa and their distribution is very limited.  There are thus no “red 

data” books for wetland invertebrate taxa.  Nevertheless, given the degree to which their habitats 

are endangered, it is likely that all alkaline system taxa would fall into a red data listing if there 

was one.  Regardless of this, the diversity of wetland invertebrate taxa is critically important in 

terms of ensuring the sustainability of broader ecosystem processes – they form the foundation of 

ecosystem functioning, and may affect food and habitat availability and quality for a chain of 

larger organisms.  Moreover, their links to terrestrial ecosystems has also not yet been 

adequately explored – many invertebrate species that are of significance in the fynbos biome as 

pollinators or dispersers of fynbos vegetation may have their early life stages in wetland systems.  

If these systems are threatened, the impact may be passed on to affect the integrity of 

neighbouring fynbos systems.  Until more is known about the taxa that occur in seasonal and 

other wetland systems, and their role in the broader fynbos terrestrial ecosystem, their 

importance must be assumed to be extremely high.   

Finally, in light of all of the above, this study has highlighted the need for detailed assessments of 

wetlands, at the level of their invertebrate communities, to become the norm when assessments 

are made of the potential implications to these systems of various new developments.   
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5 MODDERVLEI AS A REHABILITATION CASE STUDY 

One of the requested outputs of this project is a comment on the rehabilitation process 

undertaken at Moddervlei, with regard to its potential implementation elsewhere. 

Day and Ractliffe (2002) included Moddervlei as one of 12 case studies in an assessment of 

projects undertaken by the City of Cape Town, involving wetlands and rivers, where important 

lessons regarding project design, process and implementation could potentially be learned.   

Their assessment concluded the following: 

• The project had successfully incorporated at least a portion of the former Moddervlei 

wetlands, as evidenced by the presence of a peat layer in the excavated area, coupled 

with the speedy germination of wetland plants almost throughout this area 

• Given the limited resources available for implementation of the project, and the fact that 

drainage patterns, nutrient availability and seed stock have all undoubtedly changed 

since the period when Middelvlei existed in its unimpacted form, the creation of these 

seasonal wetlands, with their diverse array of hydrological and other habitat types, 

colonised by a wide range of indigenous, even endemic, wetland-associated species, 

deserved acclaim.   

• The wetlands provide a variety of habitat types, obviously suitable for growth, nesting, 

feeding or breeding by a wide range of wetland-associated plant and animal species.  Of 

the habitats created, the shallow, seasonally inundated areas are particularly successful.  

This is largely due to the vertical heterogeneity created by sensitive landscaping of the 

area, resulting in high habitat diversity in a very localised area.  The rapid establishment 

of wetland plants in the shallow areas, presumably from extant and still-viable, seed 

stock, means that this habitat may reflect the natural condition of the original wetlands 

quite closely. 

• The deeper sections of the wetland have been successful in their objective of creating 

areas of permanent standing water.  However, the large size and fairly regular shape of 

the deep section mean that this habitat looks less natural than the rest of the wetland 

area.  In addition, the base of the wetland drops quite abruptly into the deep section – 

possibly limiting the potential for use of this wetland by small waders during dry summer 

periods, when the water recedes into the pool. 

• Areas excavated down to the level of the peat showed substantially lower rates of 

germination from extant seed banks, than did slightly higher sections.  In the case of the 

permanent pools, this could be due to the period of inundation, as well as to the more 
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likely fact that excavation to deep levels actually removed the original topsoil and seed 

bank of the wetland.   

Day and Ractliffe (2001) had the following retrospective comments on the rehabilitation process: 

• Extension of the wetland across the low berms immediately south of the wetland, and as 

far as the lower-lying ground immediately beyond, would have made for a more natural-

appearing interface between the present extent of Moddervlei and the surrounding 

terrestrial landscape, as would the use of gentler side slopes along the southern edge of 

the wetland 

• the ecological desirability of the permanent water habitat was questioned, given its risk of 

invasion by Typha capensis, which was seen as an ongoing threat to the diversity of the 

wetland as a whole.   

The present study concurs with all of the findings of Day and Ractliffe (2001), as summarised 

above.  With regard to the deep water habitat, created by the permanent open water, the study 

has highlighted the fact that this minor deviation from the probable natural template of the wetland 

may have implications for its present biodiversity, at least on the level of small aquatic 

invertebrates, and is probably a large factor in differentiating the wetland from more natural 

seasonal wetlands in the Cape Flats.  Nevertheless, the wetland in its present form is seen as a 

valuable component of the increasingly rare, highly threatened seasonal wetland habitat found on 

the alkaline Cape Flats.  It has also proved valuable as a source of plant propagules for wetland 

rehabilitation projects in the broader Rondevlei Nature Reserve (D. Gibbs, Rondevlei Nature 

Reserve, pers. comm.). .   
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6 CONCLUSIONS 

This study aimed to assess the importance of Moddervlei in terms of biodiversity and as an 

example of a highly threatened habitat type (Cape Flats seasonal wetland habitat), and to use 

this information in an assessment of the rehabilitation approach taken in the case of Moddervlei, 

as a possible approach to wetland restoration elsewhere. 

Although primary data collection was limited to the collection of only once-off seasonal data from 

Moddervlei and a number of comparative Cape Flats wetlands, and although not all invertebrate 

data was even analysed to species level, the information thus obtained has provided invaluable 

insights into the structure, functioning and possible implications for biodiversity of many aspects 

of the seasonal systems assessed.   

The absence of this level of information from virtually all studies (and in particular, from 

assessments of impacts to wetlands associated with proposed developments) is clearly a 

significant weakness in the ability of such studies to evaluate accurately the regional and other 

importance of extant seasonal wetlands.  Indeed, the present study has highlighted the fact that 

even relatively impacted seasonal wetlands, including some of the permanent wetlands in the 

alkaline Cape Flats, may provide habitat for regional endemics.  Given the extent of loss of these 

habitats, all wetlands falling within this category should be regarded as important from a 

biodiversity perspective, and should be conserved as examples of a highly endangered habitat 

type.  Moreover, the study highlighted the fact that conservation of a proportion of remnant 

systems only may not adequately conserve alkaline Cape Flats wetland biodiversity, given the 

variability between sites, and the possibly unique “signature” of each site.  This aspect is probably 

largely a reflection of unique and un-replicable chains of events determining the seasonal 

colonisation and establishment of populations of different taxa in these systems.   
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1 INTRODUCTION 

1.1 Background 

A section of seasonal wetland has been restored in Rondevlei Nature Reserve, on the Cape 

Flats.  Moddervlei was probably part of a much larger wetland system and is assumed to be of 

great conservation value, both as a seasonal wetland, and because of its potentially unique 

habitat.  The Freshwater Consulting Group is assessing the wetland to ascertain a) whether the 

vlei is important in terms of biodiversity and as an example of a highly threatened habitat type, as 

has been assumed, and b) to determine whether the rehabilitation approach taken at Moddervlei 

could be used in wetlands elsewhere. 

 

1.2 Location and general ecology 

Moddervlei is located in the southern part of the Rondevlei Nature Reserve.  The Reserve 

straddles the calcareous-acid sand interface of the Cape Flats and has habitats unique to both 

broad soil types.  Calcareous sands dominate the Reserve and are colonised by Dune Thicket 

vegetation (Low & Rebelo, 1996) (Cape Flats Dune Strandveld (Mucina & Rutherford, in prep.))  

The Reserve is home to some 280 species, 248 (20 Red Data) of which occur in the terrestrial 

(dune) areas) and 47 (2) in the Rondevlei wetland.  The small overlap between terrestrial and 

wetland species complements indicates the high degree of specificity of both habitats. 

Moddervlei lies in the midst of typical Dune Thicket vegetation on calcareous sand with dominant 

dune species including: Helichrysum niveum, Pelargonium capitatum rose-scented pelargonium, 

Rhus glauca bloukoeniebos, Rhus laevigata duinetaaibos, Salvia africana-lutea bruinsalie, 

Senecio elegans wild cineraria, Trachyandra cf. divaricata duinekool, and Zygophyllum flexuosum 

spekbossie.  The presence of large numbers of the pioneering dune species Chrysanthemoides 

monilifera bietou, Ehrharta calycina rooigras, Ehrharta villosa pypgras, Metalasia muricata 

blombos, and Tetragonia fruticosa kinkelbos, indicates the area has been disturbed.  Acacia 

cyclops rooikrans is present as a major invader in Dune Thicket and associated vegetation. 

 

1.3 Terms of reference 

Coastec was requested to undertake a brief botanical assessment of Moddervlei and, through 

floristic analysis, establish its uniqueness or otherwise, as well as its potential conservation worth. 
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2 APPROACH 

Moddervlei was visited on 26 October 2004 and all plant species within the wetland system were 

identified or collected for later identification.  It was assumed that all species encountered in and 

near the vlei were there naturally, apart from those which had been planted (Dalton Gibbs, 

pers.comm.).  These were excluded from the analysis.  All naturally occurring species were 

entered into SaSFlora (2005) and a species list generated for the site.  SaSFlora was also used 

to produce a site and species matrix for a comparative analysis with wetlands in the Cape 

Metropolitan Area.  Cluster analysis was performed on the matrix using the PRIMER statistical 

package (Clarke &  

 

3 RESULTS AND DISCUSSION 

The Cape Flats wetlands are generally all seasonal, with the exception of a few which are linked 

with perennial wetting, such as the Nooiensfontein Vlei on the Kuils River, and Rondevlei itself.  

Most have been impacted to a degree but, in my opinion, nevertheless do seem to demonstrate 

remarkable resilience as long as more or less seasonal inundation is permitted and the systems 

remain unpolluted.  But of importance is that analysis of the vlei flora shows the system to be 

calcareous, with soil and water chemistry largely influenced by the dunes in which the vlei 

nestles.  The floristic analysis indicates that the wetlands of the Cape Flats, Cape Peninsula and 

immediate West Coast north of Cape Town can be grouped in terms of five major wetland floras 

(Fig.1).   and this compares with the findings of Low & Pond (2002).  These are: 

• Cape Flats shale 

• Cape Flats neutral to calcareous sand (includes Rondevlei) 

• Peninsula and Cape Flats calcareous sand (includes Moddervlei) 

• Cape Flats neutral to acid sand 

• West Coast neutral to acid sand. 

Wetlands systems appear to be separated primarily on the basis of substrate rather than 

seasonality (Figure 1), although it should be borne in mind that even perennial systems have 

“seasonal edges”. 

Of significance is that Moddervlei is floristically quite different from nearby Rondevlei (which is an 

impacted, perennial waterbody) and in fact shows very low similarities with the other systems 

analysed.  Its conservation importance is therefore high as is its rarity within the framework of 

wetlands as threatened systems within the region.  Management and rehabilitation approaches 

should take cognisance of this importance; in particular re-introduction of wetland species suited 

to this substrate should be ensured.   
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4 CONCLUSIONS 

floristic distinctiveness of Moddervlei indicates a rare system which is quite different from 

neighbouring Rondevlei and other wetlands in the region.  This and like wetlands should be 

managed accordingly, within the context of a network of wetlands within the region. 
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ANNEXURE 1 

Abbreviations appearing in Figure 1 together with sources of wetland information. 

 

CENTCITY Century City (McDowell & Ball, 1996, and subsequent updates) 

DRFSNDS NR  Driftsands Nature Reserve (McDowell & Low, 1990) 

EDITHSTPH  Edith Stephens Nature Reserve (Campbell et al., 1980, and subsequent 

updates 

EERSTERIV Eersterivier erf 582 & environs (Helme, 2001, and subsequent additions) 

JAKFNTN Jakkalsfontein (Low, 1991, and subsequent additions) 

KENWTH RC Kenilworth Racecourse (McDowell & Low, 1990, and subsequent 

additions) 

KHAYELIT Khayelitsha (Kuils River) (Low, 1998a & b) 

LKMICHLL Lake Michelle (Low & Pond, 2001, and subsequent additions) 

MODDERVLEI  Moddervlei (Rondevlei Nature Reserve) (Low, this study) 

NOOIENSFNTN  Nooiensfontein vlei (Kuils River) (Low, 1997; Low, 1998a) 

PAPKUILSVLEI  Papkuilsvlei (Noordhoek) (Low & Pond, 2001) 

RIETVLEI Rietvlei (Diep River) (McDowell, 1993, and subsequent additions) 

RNDBRG Rondeberg Flats (Plattner Estate) (Low, 1995) 

RONDEVLEI Rondevlei Nature Reserve (Hoffmann, 1984; McDowell & Low, 1990, and 

subsequent additions) 

SUN VALLEY Sun Valley (Low & Pond, 2001) 

SILWSTRM SP  Silwerstroom seep (Low & Raimondo, 1999) 

VERGENOEGD  Vergenoegd Farm (N Helme, pers.comm.) 

WESTLAKE Westlake wetland (near Lakeside) (Raimondo & Low, 1999) 

WLDVLVL Wildevoelvlei (Kommetjie) (Cowling, 1991; Low & Pond, 2001) 

ZANDVLEI Zandvlei Nature Reserve (C Dorse, pers.comm.) 
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CF shale CF/CP neutral to 
calcareous sand CF/CP calcareous sand 

CF acid 
sand 

WC 
neutral to 
acid sand 

Figure 1.  Floristic classification of Cape Flats (CF), Cape Peninsula (CP) and West Coast (WC) 
wetlands.  Moddervlei displays a typical calcareous substrate system and is allied with wetland 
floras of the central Cape Flats.  NS = neutral sand; CS = calcareous sand; AS = acid sand;  S = 
seasonal or near-seasonal systems.  Site names and abbreviations are shown in Appendix 1. 

S S S S S S S S S S S 
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Appendix 2   

RONDEVLEI - WETLAND 

 Plant species list produced from SaSFLORA 

 C O A S T E C 
 coastal and environmental consultants 

 P O Box 370 Rondebosch 7701 

 Tel/Fax: 021-685 5445  Cell: 082 579 7040  email:  

 coastec@mweb.co.za 

 VAT reg.no: 4580173914 
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 FAMILY SPECIES Red Data 
 Pres.
 Past
 Perceived 

FERNS 
 ISOETACEAE Isoetes stellenbossiensis 

 

ANGIOSPERMS - DICOTYLEDONS 
 AMARANTHACEAE Sarcocornia natalensis  

 ARALIACEAE Hydrocotyle verticillata 

 ASTERACEAE Conyza pinnatifida 

 ASTERACEAE Cotula coronopifolia 

 ASTERACEAE Nidorella foetida 

 ASTERACEAE Plecostachys serpyllifolia 

 ASTERACEAE Senecio halimifolius 

 ASTERACEAE Senecio littoreus 

 CAMPANULACEAE Lobelia anceps 

 CAMPANULACEAE Lobelia limosa V 

 CAMPANULACEAE Monopsis lutea 

 CONVOLVULACEAE Falkia repens 

 CRASSULACEAE Crassula glomerata 

 DROSERACEAE Drosera hilaris 

 DROSERACEAE Drosera cf. trinervia 

 GENTIANACEAE Orphium frutescens 

 ONAGRACEAE Epilobium hirsutum 

 PLUMBAGINACEAE Limonium equisetinum 

 POLYGONACEAE Persicaria decipiens 

 ROSACEAE Cliffortia ferruginea 

 ROSACEAE Cliffortia strobilifera 

 

ANGIOSPERMS - MONOCOTYLEDONS 
 APONOGETONACEAE Aponogeton angustifolius 

 ARACEAE Lemna gibba 

 ARACEAE Zantedeschia aethiopica 

 CYPERACEAE Bolboschoenus maritimus 

 CYPERACEAE Carex clavata 

 CYPERACEAE Cladium mariscus 
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 CYPERACEAE Cyperus cf. textilis 

 CYPERACEAE Ficinia nodosa 

 CYPERACEAE Isolepis incomtula 

 CYPERACEAE Isolepis ludwigii 

 CYPERACEAE Isolepis sp.1 (g&m) I 

 CYPERACEAE Schoenoplectus scirpoideus 

 CYPERACEAE Scirpoides thunbergii 

 HYACINTHACEAE Ornithogalum thyrsoides 

 HYPOXIDACEAE Spiloxene aquatica 

 IRIDACEAE Gladiolus angustus 

 JUNCACEAE Juncus dregeanus 

 JUNCACEAE Juncus kraussii subsp. kraussii 

 JUNCAGINACEAE Triglochin bulbosa 

 JUNCAGINACEAE Triglochin cf. striata 

 * = Introduced, Invasive or Naturalised 
 Red Data book status: E: endangered,  Ex: extinct,  I: indeterminate,  K: insufficiently known,  R: rare, 
Us: unspecified,  V: vulnerable 
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FAMILY SPECIES Red Data 
 Pres.
 Past
 Perceived 

 

 POACEAE Cynodon dactylon 

 POACEAE Polypogon strictus 

 POACEAE Sporobolus virginicus 

 POACEAE Stenotaphrum secundatum 

 TYPHACEAE Typha capensis 

 

 Total species: 47 

 Total genera: 39 

 Total families: 23 

 Total red data species: 2 

 

 References:  

Hoffman, M T (1984).  Checklist of plant species at Rondevlei Bird Sanctuary, Cape Town.  
Divisional Council of the Cape, Cape Town 

Kristal Maze, Botanical Society of S A, pers.comm., January 2000.  Rondevlei website, April 
2001 

McDowell, C and Low B (1990).  Conservation priority survey of the Cape Flats.  
Environmental Education Unit, University of the Western Cape, Bellville. 

 * = Introduced, Invasive or Naturalised 
 Red Data book status: E: endangered,  Ex: extinct,  I: indeterminate,  K: insufficiently known,  R: rare, 
Us: unspecified,  V: vulnerable 

Report produced by the SaSFLORA database: data (C) Coastec; database design and structures (C) Reuben 
Roberts 1999-2004. 
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 MODDERVLEI 

 Plant species list produced from SaSFLORA 

 C O A S T E C 
 coastal and environmental consultants 
 P O Box 370 Rondebosch 7701 
 Tel/Fax: 021-685 5445  Cell: 082 579 7040  email:  

 coastec@mweb.co.za 

 VAT reg.no: 4580173914 
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FAMILY SPECIES Red Data 
 Pres.
 Past
 Perceived 

ANGIOSPERMS - DICOTYLEDONS 
* ASTERACEAE Hypochaeris cf. glabra 

 ASTERACEAE Nidorella cf. foetida 

 ASTERACEAE Plecostachys serpyllifolia 

 ASTERACEAE Senecio elegans 

 ASTERACEAE Senecio halimifolius 

 ASTERACEAE Senecio littoreus 

 ASTERACEAE Sonchus oleraceus 

 CONVOLVULACEAE Falkia repens 

* FABACEAE Acacia saligna 

 GERANIACEAE Pelargonium capitatum 

 SCROPHULARIACEAE Hebenstretia cf. dentata 

ANGIOSPERMS - MONOCOTYLEDONS 
 ARACEAE Zantedeschia aethiopica 

 CYPERACEAE Bolboschoenus maritimus 

 CYPERACEAE Carex cf. clavata 

 CYPERACEAE Cladium mariscus 

 CYPERACEAE Scirpoides cf. thunbergii 

 JUNCACEAE Juncus kraussii subsp. kraussii
 Us 

 POACEAE Cynodon cf. dactylon 

 POACEAE Imperata cylindrica 

* POACEAE Polypogon monspeliensis 

 POACEAE Stenotaphrum secundatum 

 RESTIONACEAE Chondropetalum tectorum 

 

 Total species: 22 
 Total named species: 22 
 Total genera: 20 
 Total families: 10 
 Total red data species:     0 
 References: A B Low personal collection, 26 October 2005 

 * = Introduced, Invasive or Naturalised 
E: endangered,  Ex: extinct,  I: indeterminate,  K: insufficiently known,  R: rare, Us: unspecified,  V: 
vulnerable 

Report produced by the SaSFLORA database: data (C) Coastec; database design and structures (C) Reuben 
Roberts 1999-2004.
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APPENDIX B 

LIST OF AQUATIC MACROINVERTEBRATE TAXA AND NUMERICAL 

ABUNDANCE THEREOF FOR SAMPLES COLLECTED FROM SEASONAL AND 

PERMANENT WETLANDS, INCLUDING MODDERVLEI, IN 2004. 
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Table B2 Taxa associated with each Taxon code used in Table B1.   
 

Taxon number 
(used in Table 

B1) Class Order Highest level of identification 
1 Insecta Coleoptera Dytiscidae 
2 Insecta Ephemeroptera Beatidae 
3 Insecta Ephemeroptera Beatidae 
4 Insecta Diptera Chironomidae 
5 Insecta Coleoptera Hydrophilidae 1 (adult) 
7 Insecta Odonata  Cordulidae 
14 Insecta Hemiptera Corixidae 
15 Insecta Hemiptera Notonectidae 
16 Crustacea Ostracoda Darwinula stevensoni 
17 Crustacea Cladocera Ceriodaphnia laticaudata 
18 Crustacea Copepoda Metadiaptomus meridianus 
19 Insecta Diptera Culicidae 
21 Gastropoda Pulmonata Lymnaea sp. 
22 Insecta Coleoptera Dytiscidae 2 (larva) 
24 Insecta Coleoptera Dytiscidae 3 (larva) 
25 Insecta Coleoptera Dytiscidae 4 (adult) 
29 Chelicerata Hydracarina Hydrachnellae 
30 Insecta Coleoptera Dytiscidae 5 (larva) 
31 Insecta Diptera Chironomidae 
32 Insecta Diptera Culicidae 
33 Insecta Coleoptera Hydrophilidae 2 (adult) 
34 Insecta Diptera Culicidae 
36 Insecta Hydracarina Hydrachnellae 
38 Insecta Coleoptera Elmidae 1 (adult) 
40 Insecta Diptera Tipulidae 
41 Insecta Coleoptera Dytiscidae 6 (adult) 
42 Crustacea Ostracoda Potamocypris humilis 
43 Crustacea Ostracoda Darwinula stevensoni 
44 Crustacea Cladocera Diaptomidae sp. 
45 Crustacea Copepoda  Lovenula simplex 
46 Insecta Hemiptera Corixidae 
47 Insecta Hemiptera Corixidae 
48 Insecta Anisoptera Libellulidae 
49 Insecta Hemiptera Corixidae 
50 Insecta Hemiptera Corixidae 
51 Chelicerata Hydracarina Hydrachnellae 
52 Insecta Coleoptera Hydraenidae 1 (adult) 
53 Crustacea Copepoda Lovenula simplex 
54 Crustacea Copepoda Lovenula simplex 
56 Insecta Collembola Collembola 
57 Crustacea Ostracoda Potamocypris paludum 
59 Crustacea Ostracoda Gomphocythere capensis? 
60 Crustacea Ostracoda Gomphocythere capensis? 
61 Chelicerata Hydracarina Hydrachnellae 
62 Insecta Coleoptera Haliplidae 1 (larva) 
63 Gastropoda Prosobranchia Tomichia sp. 
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Table B2 (contd) Taxa associated with each Taxon code used in Table B1.   
 

Taxon number 
(used in Table 

B1) Class Order Highest level of identification 
64 Gastropoda Pulmonata Physa sp. 
65 Gastropoda Prosobranchia Tomichia sp. 
68 Insecta Hemiptera Pleidae 
69 Insecta Coleoptera Dytiscidae 7 (larva) 
70 Insecta Diptera Culicidae 
71 Insecta Diptera Ceratopogonidae 
72 Insecta Diptera Ceratopogonidae 
73 Insecta Coleoptera Hydrophilidae 2 (adult) 
74 Crustacea Isopoda Protojanira leleupi 
75 Insecta Diptera Ceratopogonidae 
76 Insecta Hemiptera Notonectidae 
77 Insecta Coleoptera Dytiscidae 8 (larva) 
78 Insecta Coleoptera Dytiscidae 9 (adult) 
80 Insecta Hydracarina Hydrachnellae 
82 Insecta Copepoda Microcyclops crassipes 
83 Insecta Ephemeroptera Baetidae 
84 Insecta Diptera Culicidae 
85 Chelicerata Hydracarina Hydrachnellae 
86 Chelicerata Hydracarina Hydrachnellae 
87 Insecta Coleoptera Hydrophilidae 3 (adult) 
88 Gastropoda Pulmonata Lymnaea sp. 2 
89 Crustacea Ostracoda Physocypria capensis 
90 Insecta Coleoptera Hydrophilidae 4 (larva) 
91 Gastropoda Pulmonata Planorbinae 
93 Insecta Coleoptera Hydrophilidae 5 (larva) 
94 Insecta Coleoptera Staphylinidae  1 (adult) 
95 Insecta Coleoptera Dytiscidae 10 (larva) 
96 Insecta Coleoptera Dytiscidae 11 (larva) 
97 Insecta Odonata Coenagrionidae 
98 Crustacea Ostracoda Megalocypris princeps 
99 Insecta Coleoptera Dytiscidae 12 (larva) 

100 Insecta Odonata Libellulidae 
101 Crustacea Copepoda Metadiaptomus purcelli 
102 Crustacea Copepoda Lovenula simplex 
103 Chelicerata Hydracarina Hydrachnellae 
104 Chelicerata Hydracarina Hydrachneallae 
105 Insecta Coleoptera Dytiscidae 13 (adult) 
106 Chelicerata Hydracarina Hydrachnellae 
107 Insecta Diptera Ephydridae 
108 Insecta Coleoptera Hydrophilidae 6 (adult) 
109 Insecta Diptera Ephydridae 
110 Insecta Hemiptera Notonectidae 
111 Insecta Hemiptera Corixidae 
112 Insecta Coleoptera Dytiscidae 15 (larva) 
113 Chelicerata Hydracarina  Hydrachnellae 
115 Crustacea Ostracoda Ramotha purcelli 
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Table B2 (contd) Taxa associated with each Taxon code used in Table B1.   
 

Taxon number 
(used in Table 

B1) Class Order Highest level of identification 
116 Insecta Coleoptera Noteridae 1 (adult) 
118 Insecta Coleoptera Haliplidae 
119 Gastropoda Pulmonata Bulinus sp. 1 
120 Crustacea Copepoda Lovenula simplex 
121 Chelicerata Hydracarina Hydrachnellae 
123 Insecta Odonata  Libellulidae 
125 Oligochaeta Oligochaeta Oligochaeta 
126 Insecta Odonata Aeshnidae 
127 Crustacea Cladocera Daphnia longispina 
128 Chelicerata Hydracarina  Hydrachnellae 
129 Crustacea Ostracoda Zonocypris cordata/tuberosa 
130 Crustacea Ostracoda Potamocypris paludum 
131 Insecta Diptera Culicidae 6 (pupa) 
133 Crustacea Cladocera Leydigia sp. 
134 Crustacea Copepoda Paracyclops poppei 
135 Crustacea Cladocera Ceriodaphnia rigaudi 
136 Oligochaeta Oligochaeta Oligochaeta 
137 Crustacea Ostracoda Sarscypridopsis clavata 
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APPENDIX C 

A STUDY OF THE MACROINVERTEBRATE AND ZOOPLANKTON FAUNA 

OF A NUMBER OF SEAONAL ALKALINE WETLANDS ON THE CAPE 

FLATS, WESTERN CAPE, SOUTH AFRICA.   

HONOURS THESIS 

MATTHEW BIRD 

DEPARTMENT OF ZOOLOGY 

UNIVERSITY OF CAPE TOWN 

 

NOVEMBER 2004. 
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RONDEVLEI
(Page 1 of 1)

PLATE 1. A view facross the reinstated wetland.   October 2001. 

 

Plate 1  Wet season view of Moddervlei, showing inundation of Chondropetalum tectorum seasonal wetlands. 

Photo – October 2001. 
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Plate 2 

A: Dry season (April 2004) view of 
Moddervlei, showing retreat of 
aquatic habitat into one deeper 
patch of standing water. 

B: Numerous mole crickets and 
other invertebrates burrow on 
seasonally exposed sand bars in 
the wetland.   

C: Dense mats of Cladophora sp. 
collect on the shallow water 
surface  

D: Chondropetalum tectorum 
habitat, inundated in winter during 
wet years. 
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