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Figure 1: A breeding pair of Western Leopard Toads (Sclerophrys pantherina) at water sampling site 
Cape Point Vineyards 3 (1 September 2017). 
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1 ABBREVIATIONS 

Amdec Amdec Residential Developments (Pty) Ltd 
CoCT City of Cape Town 
EMP Environmental Management Plan 
EN Endangered 
I&AP Interested and Affected Parties 
IUCN International Union for Conservation of Nature 
LME Lake Michelle Estate 
LMP8 Lake Michelle Phase 8 
LMP Landscaping Master Plan 
NT Near Threatened 
SCC Species of conservation concern 
SIA Site importance assessment 
ToR Terms of Reference 
WLT Western Leopard Toad (Sclerophrys pantherina) 
WLTMP WLT Monitoring Plan 
 
Units of measurement 

m2 Square metres (unit of measurement for area) 
pH Potential of hydrogen (unit of measurement for acidity/alkalinity) 
ppt Parts per thousand (unit of measurement for salinity) 
TDS Total dissolved solids 
uS/cm MicroSiemens (unit of measurement for electrical conductivity) 
 
Glossary and definitions 

Toad NUTS (Noordhoek Unpaid Toad Savers): A group of volunteers concerned with the welfare of the 
endangered Western Leopard Toad primarily in the Noordhoek region and surroundings. 

Toadsaver: A device installed in swimming pools to minimise the drowning of toads. 

Underpass: A structure that reduces road mortalities of small faunal species (e.g. frogs). Such 
structures provide the option for frogs (and other animals) to pass safely beneath a road rather than 
having to cross on the surface. These structures are sometimes also broadly be referred to as ecoducts. 
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2 DECLARATION OF INDEPENDENCE 
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3 PREAMBLE 

An amphibian baseline and impact assessment report (Burger 2018) was compiled for the proposed 
Lake Michelle Phase 8 (LMP8) development proposal. Comments on this report was received from 
various Interested and Affected Parties (I&AP), and some of the issues raised required additional 
investigation. Some of the main issues that were raised include the following: 

 CapeNature requested that the other three vertebrate faunal groups should also be assessed. This 
was subsequently done and submitted as additional reports, i.e. mammals and reptiles (Burger 
2019a) and birds (Jenkins 2019). 

 Two specimens of Cape Platanna (Xenopus gilli) were recorded from the Lake Michelle Estate 
(LME) after the amphibian study (Burger 2018) report was submitted. This is an Endangered (EN) 
species that was not listed in the original report, and thus it required additional investigation. A 
targeted survey was subsequently conducted in 2019, and the results of this survey are 
incorporated into this updated amphibian study report. 

 A point was made that the water salinity measurements that were sampled during 2017 happened 
during a period that received below average rainfall, and that these results were therefore not 
representative of a more typical year that would generally have received more rainfall. This 
information is of direct relevance to the management intentions for the interior LMP8 wetland 
habitat, which are either to encourage a saline system for wader birds or to promote a freshwater 
system for Western Leopard Toads (WLT; Sclerophrys pantherina) breeding. Additional water 
salinity measurements were subsequently taken during the 2019 Cape Platanna survey, and the 
results are incorporated into this updated amphibian study report. 

 A specific issue that was identified is that the intervals between amphibian underpasses (as per 
the Burger 2018 report) are too wide. The recommendations for underpasses were consequently 
adjusted in this updated report.  

The amendments to this updated amphibian report are mostly focused on the new information 
obtained during the 2019 Cape Platanna and water salinity surveys. Other aspects such as the various 
2018 development alternatives and impact assessments thereof remain generally unaltered. 
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4 INTRODUCTION AND STUDY AREA 

The following report was compiled in view of a mixed-use residential and conservation orientated 
development intention, i.e. the Evergreen Lake Michelle Retirement Village. The site of the proposed 
development is about 19.2 ha in extent and is located within the LME in Noordhoek, City of Cape Town 
(CoCT; Figure 2). The site is a remainder portion of Erf 3823 that is currently still largely undeveloped, 
and is also referred to as Phase 8 of the LME developments (or LMP8). The primary habitat features of 
the LMP8 site are described in the botanical (Todd 2018) and wetland (Belcher et al. 2018) reports, 
and are not repeated here in great detail (but see also some of the details presented in section 5). 
 
An amphibian study was conducted by a faunal specialist (M. Burger, trading as Sungazer Faunal 
Surveys) on behalf of Doug Jeffery Environmental Consultants for the developer Evergreen Property 
Investments (Pty) Ltd (Evergreen). This report deals specifically with amphibian considerations in the 
context of the proposed development, and provides an impact assessment in this regard. The rational 
for the commissioning of an amphibian study was based on the occurrence of WLTs within the LME 
and general surroundings. The official IUCN conservation status of the WLT is Endangered, and from a 
faunal perspective it is the primary species of conservation concern (SCC) in this particular project. An 
earlier study was prepared by DH Environmental Consulting (Harding 2015) in which recommendations 
were made to establish and integrate WLT breeding ponds within the LMP8 development layout. The 
feasibility of converting saltmarsh habitat (Figure 3) into WLT breeding habitat was questioned by 
subsequent botanical (Low 2017; Coastec) and wetland (Belcher et al. 2018; BlueScience) assessments, 
which in turn necessitated additional amphibian studies. Various toad-friendly components were 
incorporated into the conceptual layouts for three development alternatives that were prepared by 
Planning Partners. 
 
Adding to the focus on potential WLT breeding habitat, the subsequent Cape Platanna survey of 2019 
also produced information that was incorporated into the management recommendations for the 
LMP8 interior wetlands.  
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Figure 2: The approximate location of the Lake Michelle Estate (yellow polygon), and the proposed 
Phase 8 section (red polygon) in relation to Noordhoek, Fish Hoek and Kommetjie. 
 

 

 
Figure 3: The approximate locations of three salt pans as per an interim map (Low 2017). 
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5 TERMS OF REFERENCE FOR THE BASELINE STUDY 

Due to the general scarcity of quantifiable information that relate specifically to the utilisation of the 
LMP8 site by WLTs, an investigation was conducted during August through to December 2017 to 
provide better insights in this regard. The specific Terms of Reference (ToR) were as follow: 
1. Determine the water quality parameters of WLT breeding habitat. 
2. Determine the suitability of the site as WLTs as breeding habitat. 
3. Determine the suitability of the site as WLTs shelter and foraging habitat. 
4. Determine the best options for WLT corridors to link-up with adjacent areas. 
5. Determine the best places to install underpasses (ecoducts) for WLT movements across 

Noordhoek Main Road. 
 
In addition to the specific ToR above, information was also gathered to: 
1. Gain some basic insight of WLT demographics within the greater LME. 
2. Revise the amphibian checklist for the greater LME. 
3. Assess the conservation value of the Phase 8 site according to the amphibian assemblages present 

there, thus to conduct an amphibian site importance assessment (SIA) of the property. 
 
Subsequent to the 2017 amphibian study that was focused on WLT considerations, a new study was 
conducted in 2019 that was centred on Cape Platanna considerations. The general aims were to: 
1. Determine if Cape Platannas are present within the LMP8 study area, and if so then where exactly. 
2. Obtain additional water samples to provide for better insights in terms of managing the wetlands 

as saline or freshwater systems.    
 
6 TERMS OF REFERENCE FOR THE IMPACT ASSESSMENT 

With the baseline study as a reference point, an impact assessment was conducted for four 
alternatives. The specific ToR for the impact component were as follow: 
1. Identify the relevant impacts on the local WLT subpopulation in the context of the various 

development scenarios and the No-Go (i.e. the no-development) alternative. 
2. Identify mitigation measures to reduce or minimise these impacts. 
3. Conduct impact assessments for the three proposed development alternative as per the 

respective proposals (see details in section 7.1). 
4. Conduct an impact assessment for the No-Go alternative (see details in section 7.2). 
 
7 STUDY APPROACH AND METHODS FOR THE 2017 SURVEY 

7.1 Water quality parameters of WLT breeding habitat 
The main aim was to determine the salinity threshold at which a wetland would become unsuitable 
for WLT breeding, and to thus assess the suitability of the saline wetlands of the LMP8 site in this 
regard. A total of 25 wetland sites were sampled (see Table 1). Seven of these sites were associated 
with the LMP8 development intention, none of which have confirmed WLT breeding records. Six 
known WLT breeding wetlands within the LME and another 12 in the general region were also 
sampled. The following measurements were recorded at each site on 1 September and again 1 
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December 2017: Total dissolved solids (TDS), electrical conductivity (uS/cm), salinity (ppt) and pH. The 
water sample surveys were conducted by Stuart Barrow of BlueScience. 
 

7.2 Suitability of wetlands within the LMP8 site as WLT breeding habitat 
Various anecdotal claims have been made in recent years that the greater LME serve as important 
WLT breeding habitat, but specific details to corroborate these claims are few. Prior to conducting the 
Lake Michelle toad survey, the amphibian specialist had a meeting (on 23 August 2017) with Toad 
NUTS representatives (i.e. Alison Faraday and Suzie J’kul) to, amongst other things, plot the known 
WLT breeding sites within the LME. They provided only two known WLT breeding localities, i.e. at 
Northshore entrance gate (a well know site) and in the main lake near Blue Fin Point (which was 
confirmed during the 2017 survey). The extent to which (if at all) the LMP8 site is utilised by WLTs as 
breeding habitat is not adequately known. Such information would have direct bearing on the 
suitability of the area in respect of a proposal (Harding 2015) to construct WLT breeding ponds here. 
To shed light on this matter, several frog surveys were conducted during the peak of the WLT breeding 
season (i.e. August/September 2017) to investigate WLT activities on the LMP8 site and adjacent in 
the greater LME and immediate surroundings. Incidences of WLT and other frog choruses were noted 
during these surveys. Additionally, several surveys were conducted by means of slow road-cruising 
during rainy nights, to search for areas where WLTs are crossing roads. Subsequently, during October 
and December, some of the wetlands on the LMP8 site were sampled for the presence/absence of 
tadpole assemblages. 
 

7.3 Suitability of LMP8 site as terrestrial habitat for WLT shelter and forage requirements 
It is well known that WLTs annually migrate to and fro between the greater LME and the adjacent 
Noordhoek region.  This is evident by the numerous WLTs that have been observed to cross Noordhoek 
Main Road, as per the surveys conducted by the Toad NUTS during the past ten years or so.  It therefore 
seems as though the LMP8 site may thus be utilised by WLTs as terrestrial habitat for their shelter and 
foraging needs, although the extent of this is not specifically known. Such information has direct 
bearing on the suitability of the area as a sanctuary for WLTs in the general Noordhoek region, or the 
unsuitability of the site in the context of the current development proposal. In an attempt to shed 
some light on this, six trap arrays (6x30 m drift-fences with four pitfall traps each; see Figures 19 to 
24) were deployed for a period of one week (4-11 September 2017; = 168 trap days) during the WLT 
breeding season, to gain an impression of WLT presence/abundance at this site. Additionally, night-
time surveys were conducted on roads in the immediate surroundings to gauge WLT movement 
patterns. And finally, data (i.e. of the 2016 WLT survey period) were purchased from the Toad NUTS 
to demonstrate that WLTs are well associated with this particular area. 
 

7.4 WLT demographics within the greater LME 
Additional to specifically surveying the LMP8 site in terms of its utilisation by WLTs, a survey was also 
conducted to gain a general impression of WLT demographics of the greater LME. The bulk of this 
information was gleaned by means of an electronic survey that was emailed to all LME residents in 
September 2017. This was supplemented by a number of night-time surveys conducted during the 
2017 WLT season, and by means of discussions with the Toad NUTS. 
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7.5 WLT dispersal and migration corridors 
Due to the presence of WLTs in the general area, the proposed development must incorporate WLT 
migration corridors in its layout design. The optimal placement of such corridors is an important 
consideration so that these can adequately serve to maintain connectivity between various nodes of 
WLT habitat.  This also has direct bearing on the placement of development nodes. The trapping and 
active surveying efforts that were described further above also serve to address this particular aspect. 

 

7.6 The functionality of amphibian underpasses on Noordhoek Main Road 
In a concept design to establish a WLT conservancy on the Phase 8 site (Harding 2015), a 
recommendation was made to provide amphibian underpasses (ecoducts) for WLT movements across 
Noordhoek Main Road. Based on the findings of the survey efforts conducted for this project, the 
appropriate placement of such underpasses was considered in this assessment. 
 

7.7 Revised amphibian checklist for the greater LME 
Another amphibian study was previously prepared for the LMP8 development project (De Lange 
2017), in which a species checklist was compiled of the frogs that are known to or likely to occur within 
the greater LME. An updated checklist is presented here, based on the new survey results and 
incorporating various online data sources, published literature and reports. 

 

7.8 Amphibian site importance assessment (SIA) 
The purpose of assessing the site importance in the context of amphibians is to obtain an approximate 
impression of the site’s value at a regional (CoCT Metropolitan Area) and national (South African; SA) 
scale. This assessment incorporates a variety of components, i.e. the presence/absence of threatened 
species, the levels of conservation status of the threatened species, overall species richness, levels of 
endemism, ecological functioning potential of the site, the size and habitat quality of the site, habitat 
heterogeneity or homogeneity, and the site’s value as an ecological corridor, a green zone, or source 
or sink for genetic exchange in respect of peripheral natural areas. The IUCN Red List of threatened 
species (IUCN 2017), together with the respective SA assessments (Minter et al. 2004; Measey 2011), 
served as the sources for the amphibian conservation status. The following criteria were used to 
determine the relative importance of the proposed residential development site in respect of 
amphibians, in the context of the CoCT Metropolitan Area (regional) and SA (national). A score of one 
point is given for each YES answer, excepting for Red List species where as many as two points can be 
awarded. A score of 0.5 is awarded if the answer is disputably YES or NO for questions 1 to 5. A score 
of 0.25, 0.5, 0.75 or 1 may be awarded for questions 6 to 12, depending on the subjective assessments 
of these questions. Thus a maximum possible score is 12 points. 
 
 Score total 0 - 4 = LOW at regional and national scales. 
 Score total 4.25 - 8 = MODERATE at regional and LOW to MODERATE at national scale. 
 Score total 8.25 - 12 = HIGH at regional and MODERATE to HIGH at national scale. 
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Questions: 
1. Are any threatened (Red List) species known to occur within the proposed development site? Note 

that for the purpose of this evaluation, threatened species constitute those listed as Critically 
Endangered (2 points), Endangered (1.5 points), Vulnerable (1 point) and Near Threatened (0.5). 
If several threatened species are present, only the most threatened status is applicable, thus a 
maximum of 2 points can be scored in this section. Note also that if a score is of YES (1) is made 
here, then no score can be presented in the next category (i.e. potential occurrence of threatened 
species). Thus the maximum total possible score for a particular faunal evaluation is 12. 

2. If not, are any threatened species likely to occur within the site? 
3. Are any localised (CoCT) endemics known or likely to occur within the site? 
4. Are any provincial (WC) endemics known or likely to occur within the site? 
5. Are any national (SA) endemics known or likely to occur within the site? 
6. Is the site likely to support high species richness relative to the CoCT Metropolitan Area? 
7. Are the existing faunal communities thought to be of importance in respect of the local ecological 

functioning of systems within the site? 
8. Is the total extent of the site large enough to support the existing faunal communities in the long-

term? 
9. Is the habitat quality of the site such that it is suitable for the long-term support of faunal 

communities? 
10. Does the site have great habitat heterogeneity that would favour overall high species richness? 
11. Is the site important in respect of peripheral natural areas, either as an ecological corridor or a 

significant suburban green zone? 
12. Is the site important in respect of peripheral natural areas as a source or sink for genetic exchange? 

 

8 STUDY APPROACH AND METHODS FOR THE 2019 SURVEY 

8.1 Presence/absence of Cape Platanna within the LMP8 site 
A few months after completion of the amphibian specialist report (June 2018), two specimens of Cape 
Platanna were discovered within the LME during early September 2018. The specimens were observed 
by a Toad NUTS volunteer whilst patrolling for WLTs on the LME internal roads. The two frogs were 
photographed (Figure 29) and are unmistakably identifiable as Cape Platannas (also confirmed by Dr 
John Measey of the Centre for Invasion Biology, Stellenbosch University). Due to the significant 
herpetological significance of this finding, an initial trapping effort was conducted at some of the 
nearby likely candidate LMP8 wetlands a few days after the discovery was made. Measey and Burger 
set a series of baited bucket and funnel traps during 11/12 September 2018) in a bid to find additional 
specimens, but none were captured on this occasion. 
 
The discovery of Cape Platanna at Lake Michelle was brought to the attention of the developer (i.e. 
Evergreen). Based on this new information it was motivated to launch an intensive survey to 
investigate if the species is present within the LMP8 site. Such a survey was subsequently conducted, 
and comprised a total of 62 baited funnel traps that were set at 31 trapping sites (see Figure 7) during 



LAKE MICHELLE PHASE 8: Amphibian baseline and impact assessment (Februart 2020) 12 
 

the period 23 July to 9 September 2019. Net-scooping tadpole searches were conducted at various 
sites. 
 

8.2 Water salinity measurements within the LMP8 site 
Water samples were collected (21 August 2019) by Stuart Barrow of BlueScience at all 32 of the 
platanna trapping sites and at three more nearby sites (see Table 2). The following measurements 
were recorded at each site: Total dissolved solids (TDS), electrical conductivity (uS/cm), salinity (ppt) 
and pH. 
 

9 RESULTS 

9.1 Water quality parameters of WLT breeding habitat (2017 survey) 
Water samples were analysed for 25 wetlands that were surveyed on 1 September and 1 December 
2017, to determine water quality parameters for WLT breeding habitat (Figure 4). Site descriptions of 
the 25 sampling sites are presented in Appendix 1. Seven sampling sites were located within the LMP8 
site, an area which predominantly consists of wetlands with dense Typha capensis and Phragmites 
australis infestations.  These wetlands are fairly saline, with a number of well-established saltmarsh 
pans being evident (Figure 3). The other 18 samples were from known WLT breeding wetlands within 
the greater LME and adjacent regions, i.e. mostly from Noordhoek and Sunnydale. A somewhat 
disjunct sample from Kommetjie was also included in this set. The two sampling dates were selected 
to approximately coincide with the WLT breeding period (August/September) and the period during 
which WLT metamorphlings would emerge (November/December) from the wetlands and disperse 
into terrestrial shelter/foraging habitat. The focus of this study was mainly to check salinity 
parameters, with the premise that salinity levels would increase during the time that eggs were laid 
and newly metamorphosed toadlings would leave the wetlands. The rationale is that salinity levels of 
wetlands must remain within the tolerance range of the aquatic tadpoles, right up to the completion 
of metamorphosis. 
 
The results of the water sample analyses are presented in Table 1, and Figures 5 and 6. The salinity of 
almost every sampling site increased between the two sampling events (i.e. from wet to dry periods), 
except for one (Cape Point Vineyards 2) which remained the same. The lowest salinity levels were 
recorded from the six Cape Point Vineyards and De Villiers Farm wetlands, and ranged for 0.09 to 0.51 
ppt. The salinity levels of the other six known WLT breeding wetlands outside of the greater LME 
ranged from 0.47 to 2.43 ppt. The salinity levels of known WLT breeding sites that include filter ponds 
and channels as part of the main lake ranged from 2.14 to 3.22 ppt (as per the September 2017 survey). 
The highest salinity site where WLT breeding activity was noted at the time is sample 20 (3.22 ppt). 
Salinity at this site increased to 4.35 ppt during the December 2017 survey. Salinity levels within the 
LMP8 site ranged from 3.1 to 17.97 ppt, with those of the saltmarsh pans ranging from 6.92 to 17.97 
ppt. From this dataset it would appear as though the preferred salinity levels for an ideal WLT breeding 
wetland is generally 1.5 ppt or less, although up to about 3.22 ppt (sample 20) is apparently also 
tolerable. A salinity of higher than about 3.5 ppt would likely not be adequate for WLT breeding, 
especially if the salinity will increase to higher than 4 ppt before tadpole metamorphoses have been 
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completed. The salinity of the main lake seems to be close to the threshold for WLT breeding 
suitability, varying between less than 1 ppt in winter and about 4 ppt in summer (Belcher at al. 2018). 
Some of the filter ponds that flow in from the sides of the lake are currently utilised as WLT breeding 
habitat, and these tend to be slightly less saline than the main lake itself. 
 
Of general interest is that a few aquatic Common Platanna (= African Clawed Frog; Xenopus laevis) 
specimens were trapped in saltmarsh Pan B (see Figure 3) during early September 2017 when the 
salinity was at 6.92 ppt. However, a follow-up trapping stint three months later (salinity = 12.44 ppt) 
did not capture any Xenopus laevis specimens. Also of interest is that a small population of Flat Caco 
(Cacosternum platys) was observed calling at saltmarsh Pan B (Figure 3) during the early September 
2017 survey. It is very unlikely that the tadpoles of this species would endure the high saline conditions 
(6.92 ppt at the time) of the saltmarsh system. No tadpoles or metamorphlings were observed during 
the early December 2017 survey when the salinity was at 12.44 ppt. 
 

 
Figure 4: The approximate locations of 25 wetlands that were surveyed on 1 September and 1 
December 2017 to determine water quality parameters for WLT breeding habitat. The seven sample 
sites within the Phase 8 site (red polygon) appear to be generally too saline for WLT breeding 
requirements. The remaining 18 sites, including elsewhere within the greater LME (yellow polygon), 
are all confirmed WLT breeding wetlands. 
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Table 1: Results of water sample analyses of 25 sites. The LMP8 sites are shaded grey. Other LME sites are shaded orange. The other 12 sites are unshaded. 
Sample number and locality name TDS  TDS  Conductivity Conductivity Salinity Salinity pH pH 
  1 SEP '17 1 DEC '17 1 SEP '17 1 DEC '17 1 SEP '17 1 DEC '17 1 SEP '17 1 DEC '17 

14: LM1: LMP8 site: Channel linked to main lake 4114.5 4940 5.01 7.29 3.47 4.2 7.92 8.5 
15: LM2: LMP8 site: Depression fringed with reeds 9418.5 10530 11.56 15.6 8.48 9.5 7.96 8.55 
16: LM3: LMP8 site: Salt pan B 7839 13481 10.49 22.6 6.92 12.44 8.31 8.72 
17: LM4: LMP8 site: Deep channel linked with salt pan B 8606 12655.5 10.67 19.05 7.66 11.59 8.08 8.61 
18: LM5: LMP8 site: North-eastern banks of main lake 3607 4108 4.63 6.07 3.02 3.55 8.19 8.68 
21: LM6: LMP8 site: Channel linked to main lake 3692 4218.5 4.95 6.21 3.1 3.55 8.06 8.6 
24: LM7: LMP8 site: Salt pan C no sample 18993 no sample 31.23 no sample 17.97 no sample 8.53 
19: LM8: Filter pond 1: Channel flowing into main lake 3698.5 4101.5 4.91 5.83 3.05 3.45 8.24 8.82 
20: LM9: Filter pond 2: Channel flowing into main lake 3841.5 4108 5.24 6.1 3.22 3.45 8.22 8.88 
13: LM10: Filter pond 6: Channel flowing into main lake 3601 4049.5 4.4 6.02 3.01 3.4 8.01 8.97 
12A: LM11: Near Blue Fin Point A 2619.5 5141.5 3.72 8.55 2.14 4.35 8.31 8.28 
12B: LM12: Near Blue Fin Point B 3354 3965 4.32 5.67 2.79 3.32 8.02 8.76 
22: LM13: Northshore Drive entrance gate pond 1222 1365 1.6 2.09 0.96 1.07 8.34 9.09 
1: Cape Point Vineyards 1 256.75 267.15 0.311 0.371 0.19 0.2 8.26 8.77 
2: Cape Point Vineyards 2 118.95 237.25 0.141 0.345 0.09 0.17 8.09 8.52 
9: Cape Point Vineyards 3 293.15 294.45 0.362 0.414 0.22 0.22 8.28 8.99 
5: Chapman's Bay Estate pond 611 no sample 0.73 no sample 0.47 no sample 7.87 no sample 
6: De Villiers Farm dam 1 585 663 0.68 0.88 0.45 0.51 7.64 8.04 
7: De Villiers Farm dam 2 461.5 520 0.57 0.73 0.35 0.4 7.7 8.22 
8: De Villiers Farm dam 3 500.6 520 0.61 0.74 0.38 0.39 7.72 8.19 
3: Hou Moed Ave pond 812.5 851.5 1 1.21 0.63 0.66 7.85 8.97 
4: Oak Way pond 1300 1410.5 1.59 2.02 1.02 1.11 7.9 8.42 
11: Springvale Trout Farm dam 1 1098.5 1111.6 1.38 1.6 0.86 0.87 7.91 8.53 
10: Springvale Trout Farm dam 2 1345.5 1365 1.69 1.95 1.06 1.07 8 8.6 
23: Skilpadsvlei (Kommetjie) 2167 2964 3.06 4.57 1.78 2.43 8.14 8.86 
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Figure 5: Salinity levels of 24 wetlands analysed on 1 September 2017. The blue bars represent 
wetlands where WLTs are known to breed at, whereas the red bars represent wetlands where WLT 
breeding have not been recorded from. 
 

 
 

 
Figure 6: Salinity levels of 25 wetlands, to demonstrate the trend of increasing salinity over a three 
month period, from 1 September (blue bars) to 1 December (orange bars). 
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9.2 Water quality parameters of WLT breeding habitat (2019 survey) 
Water samples were analysed for the 31 platanna trapping sites within the LMP8 area (Figures 7 & 8; 
Table 2). The sampling took place on 21 August 2019, thus it is well representative of the peak of the 
winter rainfall season. The main results of the 2019 water sample analyses are: 
 FIGURE 7: An example of significant salinity variation was recorded at site 23. A salinity of 4.42 ppt 

was measured on 21 August 2019, compared to 6.92 and 12.44 ppt measured respectively on 1 
September and 1 December 2017. The 2019 winter rainfall season received higher rainfall than 
did the 2017 season. The freshening effect observed at this site is likely due to a combination of 
increased stormwater flow into this area, and to a certain extent perhaps also due to flooding from 
the adjacent main lake. No WLT breeding activity records are known from this specific area (Pan 
B; Figure 3), probably because the salinity of this area very seldom (if at all) drops to below the 
estimated threshold of about 3.5 ppt for WLT breeding conditions.    

 FIGURES 7 & 8: A salinity reading of 3.76 ppt was measured at sample site 29 on 21 August 2019. 
A small chorus of WLTs was observed fairly close to site 29 two and a half weeks later (on 9 
September). A salinity measure at this spot is however not available for 9 September. The lake had 
risen to the extent that it was spilling over into the saltmarsh habitat, thereby flooding Pan A 
(Figure 3). The significance of this observation is that fresh water will periodically be pushed into 
the adjacent saltmarsh habitat during years of good rainfall, and these areas may then temporarily 
become fresh enough to allow sporadic WLT breeding activity. Whether or not the freshwater 
conditions will remain adequate for tadpole development to be successfully completed is not 
known at this stage.  

 FIGURE 8: The colour coding of salinity levels for the 31 August 2019 measurements demonstrates 
that the water entering the LME is significantly fresher than the main lake and LMP8 saltmarsh 
wetlands. The salinity at a point of entry (site 32; see also Figure 14) is only 0.6 ppt, but in the main 
lake at site 33 (a mere 65 m away) the salinity is already 3.47 ppt. 

 FIGURE 7 & 8: The colour coded salinity levels for Pan A (as per Figure 3) range from 3.03 to 3.95 
ppt. This reflects conditions that are near the presumed limit (about 3.5 ppt) of WLT salinity 
tolerance, and conditions that are presumably not well suited for WLT breeding. It is not known 
what the salinity was at the time when the small WLT chorus was observed near water sample site 
29, but it is presumed that the spill-over flooding from the main lake caused a window of 
opportunity (= fresher water) for WLT breeding to happen. The high water-level of the lake at that 
time provided easy open-water access to the area where the toads were observed calling, i.e. 
toads could swim/float to this area with very little obstruction of dense reeds as is in place for the 
most of the LMP8 saltmarsh habitat. It is further presumed that additional rainfall would need to 
fall in order to sustain these freshwater conditions for the duration of the WLT tadpole 
metamorphosis period, or else the breeding event may ultimately turn out to be unsuccessful. 

 FIGURE 8: The colour coded salinity levels for Pan B (as per Figure 3) range from 4.29 to 5.91 ppt. 
This reflects conditions that are beyond the presumed limit (about 3.5 ppt) of WLT salinity 
threshold. Since no actual WLT breeding records are known from this area (as per an interview 
with Toad NUTS representatives Faraday and J’kul in 2017), it would appears as though conditions 
here are adverse for WLT breeding. The combination of just-too-saline water and the presence of 
extremely dense stands of reeds makes this area generally unsuitable as WLT breeding habitat. 
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 FIGURE 8: When comparing the colour coded salinity levels of pans A and C (as per Figure 3), it 
becomes evident that Pan A is more easily flooded than Pan C. During periods of high rainfall when 
the main lake spills over into the LMP8 area, the dense stands of reeds become permeable in some 
areas and allow relatively easy access for WLTs into areas (such as site 29) that would otherwise 
be difficult to reach. This was observed at Pan A (salinity range of 3.03 to 3.95 ppt) but not at Pan 
C (salinity range of 5.28 to 10.16 ppt). 

 
In summary, it seems as though Pan A can from time to serve as WLT breeding habitat, whereas the 
prospects of this happening it Pan B is less than for Pan A and it is seemingly even less so for Pan C. 
The overall suitability of the LMP8 site as WLT breeding wetlands appears to be rather limited. The 
recommendation by Low (2017) to rehabilitate and manage this area as saltmarsh habitat for waders 
seems a more sensible and practical option, rather than trying to create WLT breeding ponds in such 
a saline environment. 
 

 
Figure 7: The platanna trapping sites (1 to 31) within the LMP8 site that were surveyed during the 
period 23 July to 9 September 2019. Water samples were taken at each of these sites on 21 August 
2019. The approximate spot on Lakeshore Drive where the two Cape Platanna specimens were 
found during early September 2018 is marked with a yellow circle. The red circle marks the general 
area where WLT calls were observed on 9 September 2019, with a salinity reading of 3.76 ppt 
measured on 21 August 2019. Note the salinity variation of an extreme example (site 23) that ranges 
from 4.42 to 12.44. 
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Figure 8: A map plotting the 31 water sample sites at the 31 platanna trapping sites within the LMP8 
site. Another three water sample sites (32 to 34) outside of the LMP8 site are also shown. The 
salinity levels of all 34 water sample sites are colour coded (see legend). The yellow circle marks the 
approximate spot on Lakeshore Drive where the two Cape Platanna specimens were found during 
early September 2018. The black star marks the general area where WLT calls were observed on 9 
September 2019. 
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Table 2: Results of the 21 August 2019 water sample analyses at 31 sites within the LMP8 site and 
another three nearby sites, arranged from low to high according to salinity levels. A few of the 2017 
sample sites (LM2, LM3, LM7, LM8 & LM12B) were resampled (see Table 1 for additional data for these 
sites). The salinity levels are grouped in a colour key at end of this table. 

Site TDS Conductivity pH Salinity Salinity Salinity 
  21 AUG '19 21 AUG '19 21 AUG '19 21 AUG '19 1 SEP '17 1 DEC '17 

32 780.0 0.97 9.02 0.6 - - 

1 3614.0 4.23 8.31 3.03 - - 

33; LM12B 4121.0 5.48 8.68 3.47 2.79 3.32 

13 4361.5 5.46 8.33 3.7 - - 

27 4374.5 5.89 8.58 3.71 - - 

30 4381.0 5.82 8.66 3.71 - - 

26 4407.0 5.99 8.66 3.73 - - 

28 4433.0 5.88 8.63 3.76 - - 

29 4439.5 5.86 8.68 3.76 - - 

34; LM8 4439.5 5.78 8.78 3.77 3.05 3.45 

31 4511.0 5.55 8.66 3.84 - - 

19 4622.0 5.51 8.22 3.93 - - 

20 4641.0 5.67 8.33 3.95 - - 

2 5018.0 6.10 8.05 4.29 - - 

12 5109.0 6.34 8.19 4.29 - - 

23; LM3 5148.0 6.24 8.29 4.42 6.92 12.44 

22 5174.0 6.31 8.32 4.43 - - 

24 5161.0 6.29 8.37 4.43 - - 

9 5167.5 6.38 8.31 4.44 - - 

11 5154.5 6.62 8.19 4.45 - - 

21 5206.5 6.62 8.21 4.46 - - 

4 5219.5 6.29 8.29 4.48 - - 

5 5232.5 6.36 8.30 4.49 - - 

8 5239.0 6.58 8.42 4.5 - - 

6 5265.0 6.41 8.17 4.52 - - 

3 5278.5 6.47 8.14 4.54 - - 

10 5414.5 6.75 8.19 4.66 - - 

18 6090.5 7.21 8.11 5.28 - - 

16 6162.5 9.22 8.20 5.35 - - 

7 6136.0 7.65 8.49 5.91 - - 

17 6955.0 8.35 8.10 6.11 - - 

15; close to LM7 7774.0 9.22 8.15 6.84 - 17.97 

25; LM2 9425.0 12.58 8.17 8.46 8.48 9.50 

14 11147.5 13.19 8.12 10.16 - - 
 

0 - 2 2+ - 4 4+ - 6 6+ - 8 8+ - 10 10+ - 12 >12 
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Figure 9: Two examples of baited funnel traps 
that were deployed during the 2019 Xenopus 
survey. 

Figure 10: A baited funnel trap in situ, at site 2 of 
the 2019 Xenopus survey. 

  
Figure 11: A pair of baited funnel traps set at site 
4 of the 2019 Xenopus survey captured a total of 
30 Common Platanna specimens (see also Figure 
16). The salinity measured 4.48 ppt. 

Figure 12: A pair of baited funnel traps set at site 
5 of the 2019 Xenopus survey captured a total of 
9 Common Platanna specimens. The salinity 
measured 4.49 ppt. 

  
Figure 13: The most saline (10.16 ppt) water 
sample of the 2019 Xenopus survey was 
measured at site 14. 

Figure 14: The freshest (0.6 ppt) water sample of 
the 2019 Xenopus survey was measured at site 
32. 
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Figure 15: A Common Platanna that was captured at site 27 of the 2019 Xenopus survey. Although 
this is saltmarsh habitat (see Sarcocornia natalensis floor on photo), the terrain was well flooded 
from the spill-over of the adjacent main lake. The salinity measured 3.71 ppt. 
 

 
 

  
Figure 16: A total of 30 Common Platanna 
specimens were captured in baited funnel traps 
set at site 4 of the 2019 Xenopus survey (see also 
Figure 11). 

Figure 17: Tadpoles of the Clicking Stream Frog 
were captured in several of the baited funnel 
traps. 
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9.3 Suitability of wetlands within the LMP8 site as WLTs breeding habitat 
Over and above the fact that the water quality analyses strongly suggest that the wetlands of the LMP8 
site are too saline for WLT breeding purposes, the trapping efforts and night-time surveys that were 
conducted during the August/September 2017 also did not reveal any evidence of WLT breeding 
activity. It is therefore presumed that for the most WLTs do not utilise these wetlands as breeding 
habitat. Exceptions may happen during times when sufficient rainfall can cause the main lake to spill 
over into Pan A and surroundings.  
 

9.4 Suitability of the LMP8 site as terrestrial habitat for WLT shelter/forage requirements 
In spite of a reasonable trapping (Figures 18 to 24) effort and night-time surveying effort during the 
2017 WLT breeding season, zero WLTs were encountered within the LMP8 site. The saltmarsh 
wetlands are characterised by extremely dense reed infestations, and it is probably safe to assume 
that WLTs do not inhabit this terrain at all. This is mostly due to the high saline conditions here, and 
the dense reed stands that would hamper WLT mobility. However, it is well known that WLTs are in 
fact present in the general area, based on Toad NUTS monitoring records along Noordhoek Main Road 
(see also Faraday and Faraday 2013). It is speculated that the WLTs move along the terrestrial (non-
wetland) sectors of the LMP8 site. As such the site is partially suited as WLT shelter/foraging habitat, 
with the bulk of this extending along the north-western perimeter, and also along a narrow belt of 
terrestrial terrain along the eastern and north-eastern reaches of this site. 

 

 
Figure 18: The approximate positions of seven waters sampling sites (red dots) within the LMP8 site, 
and some of the nearby water sampling sites (blue dots) within the greater LME. The approximate 
positions of the six drift-fence and pitfall trap arrays are indicated by white dots. 
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Figure 19: Trap array #1. Figure 20: Trap array #2. 

  
Figure 21: Trap array #3. Figure 22: Trap array #4. 

  
Figure 23: Trap array #5. Figure 24: Trap array #6. 
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9.5 WLT demographics within the greater LME 

The results obtained by means of an electronic questionnaire that was sent out to the LME residents 

indicate that WLTs are distributed throughout much of the estate (see Figure 25). These records are 

based on toad observations from residential gardens and on roads. A number of breeding choruses 

were also plotted. It is an encouraging finding that a WLT population can persist in a relatively high 

density residential setting. In fact, there are several indications that WLTs have become established 

within the LME only fairly recently. It seems as though the artificial lake just falls within the salinity 

tolerance range to allow successful WLT breeding. Likewise, the LME garden-scape seems to serve as 

a suitable substitute habitat for WLT shelter and foraging requirements. These elements should also 

be incorporated with the proposed LMP8 development intention, so that it can dovetail with the 

current LME scenario. 

 

 

 
Figure 25: The results of a WLT survey conducted by means of a questionnaire that was emailed to 
all LME residents. The yellow dots denote records where adult and/or juvenile WLTs were observed 
in residential gardens. The blue spheres denote approximate areas where WLT choruses have been 
noted. Additionally, residents reported WLT observations on several areas along Northshore and 
Lakeshore drives. 
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9.6 WLT dispersal and migration corridors 
The primary management aim of the central saltmarsh system is to eradicate most of the current reed 
infestations. If this aim is adequately achieved, it will likely provide additional open terrestrial habitat 
that in time would become suitable for WLT inhabitatation. In order to achieve this, stormwater runoff 
will have to be redirected so that it does not enter the saltmarsh system. With the transformation of 
the currently stormwater-filled wetland system into a saltmarsh system, much of the peripheral pan 
vegetation will be transformed from dense reed-bed vegetation into a more terrestrial vegetation type 
that will be more suitable as WLT shelter/foraging and dispersal/migration habitats. Two of the 
conceptual layouts for the Evergreen Lake Michelle Retirement Village (i.e. development alternatives 
1 and 2; Figures 30 and 31) make specific provision for WLT dispersal and migration corridors. 
Collectively these corridors would likely constitute a significant ecological service to improve 
conditions for WLTs within the proposed residential settings. The most significant of these are: 
 An ecological corridor along the western boundaries of the eastern residential cluster. This 

corridor will cater for north/south WLT movements across Noordhoek Main Road between the 
LME and Noordhoek. 

 An ecological corridor that cuts through the two western residential clusters, to maintain 
connectivity between Papkuilsvlei, the LME and the Noordhoek region beyond Noordhoek Main 
Road. 

 An east/west corridor that extends parallel with Noordhoek Main Road. This ecological belt joins 
the eastern and western corridors before crossing Noordhoek Main Road. 

 

9.7 The functionality of amphibian underpasses on Noordhoek Main Road 

The original amphibian report made mention of four amphibian underpasses that were envisaged for 

this project (alternatives 1 and 2), to be positioned at about 80 m intervals along the 330 m stretch of 

Noordhoek Main Road (as per Figure 26). The Toad NUTS subsequently expressed dissatisfaction with 

this design, stating that the interval of 80 m between amphibian underpasses is too large and that the 

efficiency or functionality of these underpasses would be partially compromised. This is indeed correct 

because more underpasses spaced closer together are much more efficient than fewer underpasses 

spaced far apart. This recommendation is accepted as being valid, and the revised recommendation is 

to position underpasses 50 m apart or less. On condition of the environmental authorization, the final 

design must be formulated in consultation with the Western Cape Provincial Administration, CoCT 

representatives, engineers and an amphibian specialist. 

 

The relevant considerations regarding the construction of underpasses are: 
 The final specifications and layout of the underpasses must be designed in consultation with the 

amphibian specialist. 
 The two conceptual layouts for the Evergreen Lake Michelle Retirement Village (Figures 30 and 

31) plot a stormwater detention pond near the Lakeshore entrance gate (see also Figure 26). 
Depending on the structure of this detention pond, it may or may not be utilised as a WLT breeding 
wetland. The positioning of the underpasses should thus factor in this possibility. 
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 A new internal road along the Noordhoek Main Road boundary is envisaged to join the western 
and eastern residential clusters. The various proposed underpasses need to consider this road, for 
it might be most efficient to extend the underpasses beneath this road also. This particular road 
could be raised by about 50 cm to accommodate underpasses. The toad-friendly modifications of 
this road can be according to one of the following two designs: 1) Slightly raised with underpasses, 
together with toad exclusion barrier walls; or 2) a substantially raised steep-sided road with 
substantial underpasses, similar to the design in Figure 27. As is required for Noordhoek Main 
Road, the final specifications and layout of the underpasses for the internal road must be designed 
in consultation with the amphibian specialist. 

 The efficiency of underpasses is greatly improved when used in conjunction with drift-fences or 
barrier walls (Figure 28) to direct WLTs more efficiently to the underpasses. These drift-fence or 
barrier walls are an essential component of the underpass system and must accompany the 
design. 

 

 
Figure 26: The approximate positions of four amphibian underpasses along Noordhoek Main Road, 
as per the original amphibian report (Burger 2018). To improve the effectiveness of underpasses in 
terms of providing safe crossing opportunities for the seasonal migration of WLTs, the number of 
underpasses would need to be increased so that the spacing between underpasses are 50 m or less. 
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Figure 27: An example of a raised road that caters for amphibian movements. In this instance the 
road is substantially raised and steep-sided, with wide underpasses. To improve on this design, the 
height of the underpasses could be increased to about 30 cm (Photo by JA. Harrison). 
 

 

 

 

 
Figure 28: Profiles of barrier design options for the control of WLT movements: (1) Straight wall with 
horizontal lip on right side, to deter access to the left area. (2) Straight wall with angled lip on right 
side, to deter access to the left area. (3) Wall angled to right, to deter access to the left area. (4) 
Straight wall with ramp on left and horizontal lip on right side, to deter access to the left area yet 
still allow access to the right area. (5) Fence structure curved to the right, to deter access to the left 
area. 
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9.8 Revised amphibian checklist for the greater LME 

The Burger 2018 amphibian report provided an update of the LME frog checklist that was previously 

prepared by De Lange (2017). The Burger 2018 report suggested that various frog species that were 

listed in a CSIR report for Wildevoëlvlei (Heinecken 1985) should be excluded from the LME frog 

checklist because they almost certainly do not occur there. The suggested species to be excluded were: 

Xenopus gilli, Capensibifo rosei, Arthroleptella lightfooti, Microbatrachella capensis, Breviceps 

gibbosus and Breviceps montanus. However, two specimens of Cape Platanna (Xenopus gilli) were 

subsequently observed within the LME during early September 2018. The specimens were 

photographed (Figure 29) and are clearly identifiable as being Cape Platanna. This unexpected finding 

is of significant herpetological interest, but could not have been predicted to be present within the 

LME. Xenopus gilli was described as a new species in 1927 (Rose & Hewitt 1927), after a specimen was 

first discovered in 1925. Over the years several studies have listed the known distribution records for 

this species (e.g. Rose 1926, 1950, 1962, Picker 1985, Picker & De Villiers 1989, Measey & Channing 

2003, De Villiers 2004, Fogell et al. 2013), and during all this time no records of Cape Platanna have 

ever been recorded from Noordhoek. The nearest known localities currently in existence are within 

the Cape Point section of the Table Mountain National Park, Kenilworth Race Course and Rondevlei 

Nature Reserve. A translocated (artificial) population has been established as a conservation initiative 

in an area about 4.5 km to the north-east of Lake Michelle (see Fogell et al. 2013). Based on the 

available information, the likelihood of the occurrence of Cape Platanna within the LME was therefore 

considered to be improbable (or as stated “almost certainly does not occur here”). 

 

 
Figure 29: One of two specimens of Cape Platanna that were found on Lakeshore Drive in September 
2018 (Photo by Toad NUTS volunteer). 
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Following the discovery of this species, an intensive survey was launched to search for specimens 

within the LMP8 site. The survey comprised a total of 62 baited funnel traps that were set at 31 trap 

sites (see Figure 27) during the period 23 July to 9 September 2019. These traps captured a total of 59 

Common Platannas and 133 Clicking Stream Frog tadpoles (see Table 3), but no Cape Platannas were 

found. It is of course not possible to prove the actual non-occurrence of Cape Platannas within the 

LMP8 site, but based on the current evidence it would appear as though this species is not present 

there. The following are of relevance: 

 Trapping effort #1 (September 2018): A total of 10 baited bucket and funnel traps that were set at 

four trap sites within the LMP8 site did not capture any specimens of Cape Platanna. 

 Trapping effort #2 (July to September 2019): A total of 62 baited funnel traps that were set at 31 

trap sites within the LMP8 site did not capture any specimens of Cape Platanna. 

 The pH levels (as per August 2019) of the 31 LMP8 trapping sites ranged from 8.05 to 8.68, thus 

the water is alkaline. Under natural conditions, the Cape Platanna is a fynbos endemic that is 

associated with acid-blackwater (pH 5.5 to 6.75). It is thus considered to be an acidophilic species 

that is generally not tolerant of alkaline substrates (e.g. Picker 1995, Picker et al. 1993, Deborah 

et al. 2013). 

 When the humic content and nutrient levels of acidic wetlands are increased (as is the case at the 

LMP8 wetlands), this will cause an increase in pH levels that may result in the colonisation of such 

wetlands by the Common Platanna (which is currently an abundant species at the LMP8 site).  This 

may provide an opportunity for hybridization between the two species (Simmonds 1985, Picker et 

al. 1996). 

 The Toad NUTS have surveyed the LME for about 10 years, and never before were any specimens 

of Cape Platanna observed in this area. The discovery of two specimens during early September 

2018 is thus most unusual and unexpected. 

 

So the questions remain: Is the species truly present within the LME, and more specifically, does it 

occur within the LMP8 site? The two specimens that were discovered on Lakeshore Drive suggest that 

Cape Platanna does occur within the LME, and thus it may potentially also occur within the LMP8 site. 

The rest of the data and observations suggest otherwise. A conservative approach is taken here by 

tentatively adding Cape Platanna to the LME frog checklist (see Table 4), although its occurrence here 

is hard to explain. Any additional observations of this species within the LME would be of significant 

herpetological interest, and observers are encouraged to bring such records to the attention of local 

herpetologists (e.g. Measey or Burger). 

 

The other relevant question in this regard is: If it is presumed that the Cape Platanna does in fact occur 

within the LMP8 wetlands (in spite of no direct evidence of this), what are the implications in terms of 

the development proposals for this site? If the system will be reverted to a more natural state, i.e. the 

promotion of saltmarsh habitat by diverting stormwater flow away from the LMP8 wetlands, then the 

salinity may reach levels that are not favourable for Xenopus species or any other frogs. This effect will 

be most prominent at pans B and C (as per Figure 3), but less so at Pan A. During periods of significant 
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rainfall, the lake will continue to spill over into the LMP8 wetlands and certain areas such as Pan A will 

thus be flushed with fresh water. At such times conditions could be adequate for WLT and Xenopus 

breeding events. 

 
Table 3: A summary of the trapping results of a survey that was conducted at 31 LMP8 wetland sites 
in search of Cape Platanna (Xenopus gilli). Two baited funnel traps (A & B) were set overnight at each 
of the 31 trap sites, and checked the next morning. A total of 59 Common Platannas (XE LA = Xenopus 
laevis) adults and 133 Clicking Stream Frog (ST GR = Strongylopus grayii) tadpoles were captured in 
the traps that were set during the period 25 July to 9 September 2019. 

Trap Set Check XE LA ST GR Trap Set Check XE LA ST GR 

1A 20190723 20190724 0 12 16B 20190819 20190820 0 0 
1B 20190723 20190724 0 7 17A 20190819 20190820 0 0 
2A 20190723 20190724 0 11 17B 20190819 20190820 0 0 
2B 20190723 20190724 0 13 18A 20190819 20190820 0 4 
3A 20190723 20190724 1 4 18B 20190819 20190820 0 4 
3B 20190723 20190724 0 14 19A 20190819 20190820 0 0 
4A 20190726 20190727 4 0 19B 20190819 20190820 0 0 
4B 20190726 20190727 26 0 20A 20190908 20190909 0 0 
5A 20190726 20190727 4 0 20B 20190908 20190909 0 0 
5B 20190726 20190727 5 0 21A 20190908 20190909 0 3 
6A 20190726 20190727 0 0 21B 20190908 20190909 0 4 
6B 20190726 20190727 0 0 22A 20190908 20190909 2 1 
7A 20190727 20190728 0 0 22B 20190908 20190909 0 11 
7B 20190727 20190728 0 0 23A 20190908 20190909 1 0 
8A 20190726 20190727 0 0 23B 20190908 20190909 0 1 
8B 20190726 20190727 0 0 24A 20190908 20190909 0 0 
9A 20190726 20190727 0 1 24B 20190908 20190909 0 0 
9B 20190726 20190727 1 0 25A 20190908 20190909 0 0 
10A 20190727 20190728 0 1 25B 20190908 20190909 0 0 
10B 20190727 20190728 0 2 26A 20190908 20190909 2 0 
11A 20190727 20190728 0 7 26B 20190908 20190909 0 1 
11B 20190727 20190728 0 3 27A 20190908 20190909 4 2 
12A 20190727 20190728 0 3 27B 20190908 20190909 1 3 
12B 20190727 20190728 0 4 28A 20190908 20190909 0 3 
13A 20190819 20190820 0 0 28B 20190908 20190909 3 0 
13B 20190819 20190820 0 0 29A 20190908 20190909 1 2 
14A 20190819 20190820 0 0 29B 20190908 20190909 4 8 
14B 20190819 20190820 0 0 30A 20190908 20190909 0 0 
15A 20190819 20190820 0 0 30B 20190908 20190909 0 0 
15B 20190819 20190820 0 0 31A 20190908 20190909 0 4 
16A 20190819 20190820 0 0 31B 20190908 20190909 0 0 

   41 82    18 51 
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Table 4: A checklist of amphibians that are known from or may potentially occur within the LME, or more specifically on the LMP8 (Erf 3823) site. Conservation 
status is according to the current IUCN listing. The following categories are relevant: Least Concern (LC), Near Threatened (NT) and Endangered (EN). Endemism 
is as follow: Endemic to South Africa, Lesotho and Swaziland (SA), endemic to Western Cape (WC). Scoring for likelihood of occurrence: Unlikely occurrence (0), 
possible occurrence (1), probable occurrence (2) and confirmed occurrence (3). The confirmed records were obtained during the recent site visits by the faunal 
specialist (Burger 2017), and previously by means of other WLT surveys in the same general area (De Lange 2017; Faraday & Faraday 2013). Subsequent to the 
2017 surveys, two specimens of Cape Platanna were observed on Lakeshore Drive (Toad NUTS 2018). 

Scientific name English name IUCN Endemism LME Erf 3823 Notes 

Brevicipitidae Rain frogs      

Breviceps rosei Sand Rain Frog LC WC 3 1 Burger (2017); De Lange (2017) 
Bufonidae Toads      

Vandijkophrynus angucticeps Cape Sand Toad LC SA ? ? Reported by Faraday & Faraday (2013), but ID uncertain 
Sclerophrys pantherina Western Leopard Toad EN WC 3 3 Burger (2017); De Lange (2017); Faraday & Faraday (2013) 
Hyperoliidae Reed frogs and relatives      

Hyperolius horstockii Arum Lily Frog LC SA 3 2 Burger (2017) 
Hyperolius marmoratus Painted Reed Frog LC 0 3 3 Burger (2017); De Lange (2017) 
Semnodactylus wealii Rattling Frog LC SA ? ? Reported by De Lange (2017), but ID uncertain 
Pyxicephalidae Pyxicephalid frogs      

Amietia fuscigula Cape River Frog LC SA 3 2 Burger (2017) 
Cacosternum platys Flat Caco NT WC 3 3 Burger (2017) 
Strongylopus bonaespei Banded Stream Frog LC WC 1 0 Occurrence within the LME is fairly unlikely, but possible 
Strongylopus grayii Clicking Stream Frog LC 0 3 3 Burger (2017); De Lange (2017) 
Tomopterna delalandii Cape Sand Frog LC SA 3 2 Burger (2017); Faraday & Faraday (2013) 
Pipidae Pipid frogs      

Xenopus gilli Cape Platanna EN WC 3 1 Recorded by Toad NUTS volunteer in September 2018 
Xenopus laevis Common Platanna LC 0 3 3 Burger (2017); De Lange (2017); Faraday & Faraday (2013) 

 
 
 



LAKE MICHELLE PHASE 8: Amphibian baseline and impact assessment (Februart 2020) 32 
 

9.9 Amphibian SIA 
The potential amphibian species richness total of the LME is 13 frog species (Table 4), with five to eight 
species known or likely to occur on the proposed LMP8 development site. Two of these are species of 
conservation concern (SCC), i.e. the Near Threatened (NT) Flat Caco (Cacosternum platys) and the 
Endangered (EN) Western Leopard Toad (Sclerophrys pantherina). The Cape Platanna (EN; Xenopis 
gilli; EN) may possibly occur within the LMP8 site, but this has yet to be confirmed. The Noordhoek 
region is one of the most important strongholds for WLTs, with several important breeding habitats 
being present here. The LME has long been recognised as an area that serves as a sanctuary for WLTs, 
by providing habitats for shelter, foraging and breeding requirements. The SIA for amphibians (Table 
5; score = 7.25) in the context of the proposed development site is MODERATE at regional and LOW 
to MODERATE at national scales. This moderate SIA score is mostly due to the small size and relatively 
degraded/transformed state of the site, low habitat heterogeneity, and low species richness relative 
to the CoCT Metropolitan Area. At face value, this SIA score does not trigger a fatal flaw response in 
respect of the development intentions. However, due to the prevalence of WLTs in this area, special 
considerations and mitigation measures are nevertheless appropriate. These are outlined and 
discussed below in a section dealing specifically with the WLT in the context of the proposed 
development. 
 
Table 5: Amphibian SIA of the proposed development site at regional and national scales.  

Criterion SIA score 

Known presence of threatened species 1.5 
Probable presence of threatened species 0 
Presence of CoCT endemics 1 
Presence of WC endemics 1 
Presence of SA endemics 1 
High species richness relative to the CoCT 0.25 
Importance for ecological functioning 0.25 
Size of the site 0.25 
Habitat quality of the site 0.5 
Extent of habitat heterogeneity 0.25 
Importance as an ecological corridor or a suburban green zone 0.75 
Importance for genetic exchange 0.5 

TOTAL 7.25 
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10 WLT ECOLOGICAL REQUIREMENTS, THREATS AND TOAD-FRIENDLY STRATEGIES 

10.1 WLT ecological requirements 
The following four components are important for the viability of any WLT population: 
1. Availability of suitable breeding habitat. Breeding wetland habitat is a critical component in the 

life history of WLTs. WLTs typically mate and deposit eggs during the period August/September, 
but depending on rainfall events this may sometimes happen earlier (late July) or later 
(October/November). Tadpoles take about two months to complete metamorphoses, and thus 
breeding habitat needs to retain water up until about middle to late December. It is encouraging 
for WLT conservation that artificial dams can serve as substitute WLT breeding habitat. However, 
the presence of breeding habitat alone is not sufficient to safeguard a WLT population. 

2. Availability shelter and forage habitat. Most of the year adult and juvenile WLTs are not 
specifically associated with the breeding ponds. After breeding and/or metamorphosis have taken 
place, the toads disperse away from the wetlands and occupy suitable terrain in the general 
region. Most toads are likely to remain within about a 0.5 to 1 km radius of the breeding ponds, 
but it is well known that many will move over 2 km away. As is the case with breeding habitat, the 
shelter/foraging providing habitat is also a critical component in the life history of WLTs. The more 
of this type of habitat available in the general area, the greater the prospects for maintaining viable 
breeding stock in perpetuity. 

3. Availability of dispersal corridors. With the expansion of urban/suburban communities, it 
sometimes happens that some faunal communities will become fragmented and isolated. A 
specific population may end up being split into several smaller subpopulations that can no longer 
come into contact with each other. This typically happens in species with limited mobility, and in 
extreme cases may cause the genetic nonviability of subpopulations. This is certainly of relevance 
to current day WLT populations too (see for example Measey and Tolley 2011), and thus dispersal 
corridors are of great importance in maintaining the overall resilience of WLT populations. Any 
development should thus also consider the larger scale ecological considerations, instead of only 
the on-site issues. 

4. Limit the extent of hazardous features and high-risk areas. Over and above the need for habitats 
to cater for breeding, shelter, diet and migration/dispersal requirements, it is also important to 
limit the hazardous components that may hinder WLT mobility or cause WLT mortalities. In a 
suburban setting, the prevalence of brick or concrete walls present WLTs with a maze of barriers 
which they often cannot pass. Toads thus have to expend greater effort during their dispersal 
endeavours, whilst at the same time their options for encountering suitable habitats are also 
reduced. Other hazardous features and high-risk areas include pitfall structures from which toads 
cannot escape (e.g. steep-sided canals, stormwater drains and swimming pools), and roads with 
vehicular traffic. These threats are discussed in greater detail below. 

 

10.2 WLT threats 
The hazardous features and high-risk areas that were referred to above, can cause significant WLT 
mortalities. These can usually be grouped into one of the following four categories: 
1. Roads/vehicles: WLTs are explosive breeders, which basically mean that they breed for a relatively 

short period of time each year. During this breeding event, adult toads move from their year-long 
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shelter/foraging habitats to the breeding ponds. In a suburban setting this means that these toads 
have to cross several roads to get to and fro these habitats. Mortality of the breeding stock caused 
by vehicular traffic is one of the most significant impacts on WLT populations, and one of the 
primary reasons why this species is currently listed as being EN. 

2. Pitfalls: In the course of adult and juvenile toads moving about in a suburban environment, they 
may encounter steep-sided features into which they can fall and not escape. The most common 
of these pitfall traps are swimming pools, steep-sided canals and stormwater drains. Falling into 
such structures may cause mortalities by means of starvation or dehydration or drowning. 
Developments should in general always be mindful of such hazards, and not only in cases where 
threatened frogs occur. 

3. Harsh terrain: The most hazardous areas in terms of WLTs are busy roads and pitfall features as 
outlined above. Additionally, large open (unsheltered) areas such as sports fields and parking areas 
can also cause substantial mortalities. Such mortalities are usually caused by dehydration and 
fatigue, for example when thousands of newly metamorphosed toadlets would inadvertently 
arrive on such terrain. Greater visual exposure to predators such as crows may also be a 
contributing factor of toad mortalities under these circumstances. 

4. Obstructions: Solid brick or concrete walls limit the dispersal options of wandering toads. In some 
instances this may cause large-scale mortalities by dehydration when for example droves of newly 
metamorphosed toadlings would encounter such a dead-end structure. Where practical, 
developments should preferably use permeable fencing that does not restrict the movement of 
small terrestrial animals. Solid walls can also be modified to make it permeable, by providing of a 
series of pipes/holes through the wall at ground-level. 

 
Additional to the main threats listed above, predation by alien species may also present a significant 
threat to WLTs in some instances. For example, eggs and tadpoles are vulnerable to predation by alien 
fishes and domestic ducks. 
 

10.3 The proposed LMP8 retirement village development in the context of WLTs 
The primary reason that WLTs have become endangered is due to the negative impacts that are 
associated with residential developments, i.e. a reduction of wetland breeding habitat, a reduction of 
shelter/forage habitat, a reduction of dispersal options, an increase of hazardous terrain, and an 
increase of vehicular traffic. According to the most recent IUCN assessment, the species has undergone 
drastic declines from urban areas during the last 20 years where it was once abundant. The population 
is considered to be severely fragmented because no one site holds >50% of individuals and the 
distances between some of the subpopulations are considered to be too great for dispersal within one 
generation. More than half of the occupied habitat is in small and isolated patches and >50% of 
subpopulations are considered non-viable without continued conservation (IUCN 2017). 
 
The LMP8 development intentions holds potential negative impacts for WLTs in this region. Such 
developments must therefore incorporate a suite of mitigation measures to limit or prevent additional 
degradation of the local WLT population demographics. Various suggestions and best practise 
principals and considerations are summarised in Appendix 2. 
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11 DEVELOPMENT ALTERNATIVES 

Layouts for three development alternatives for the Evergreen Lake Michelle Retirement Village 

concept were prepared by Planning Partners (Figures 30 to 32). Alternatives 1 and 2 are proposals for 

110 residential units and a lifestyle centre (clubhouse). These two alternatives differ mostly in terms 

of the respective placements of particular units. Both of these alternatives overlap significantly with 

reed-bed wetland habitat. Note that these two development alternatives have been through several 

design iterations as the project evolved, and thus the current conceptual layouts (Figures 30 and 31) 

already incorporate the bulk of recommendations made by the various specialist studies. In summary, 

these are low-density developments and associated roads infrastructure are clustered in three major 

nodes around a centre of rehabilitated saltmarsh habitat. These layouts have incorporated various 

features to cater specifically for WLT ecological requirements and general wellbeing, for example 

migration corridors, nodes of shelter/foraging habitat and potentially new WLT breeding wetland 

habitat. The third development alternative (Figure 32) depicts a scenario where none of the 

development units will overlap with any wetland habitat. The development potential of this scenario 

provides for 15 residential units and a previously approved lifestyle centre (clubhouse). More details 

of these three development alternatives are provided below, as well as a description of the No-Go 

scenario. 

 

11.1 Development alternative 1 

Development alternative 1 proposes 110 residential units and a lifestyle centre/clubhouse, with a total 

development footprint of about 2 ha (Figure 30). 

 110 residential units and associated road infrastructure, including a road along the boundary with 

Noordhoek Main Road that links the eastern and western residential clusters. 

 A lifestyle centre (clubhouse). 

 Total loss of all Juncus wetland areas on site. 

 All stormwater to be directed away from the central wetlands area, in order to transform the habitat 

into a saltmarsh system. A stormwater detention pond is situated close to lifestyle centre 

(clubhouse), and another two detention ponds in association with the eastern residential cluster. 

 The vegetation of the buffer areas around the saltmarsh system will be transformed from dense 

reed-beds into a terrestrial system that will be more similar to the historical vegetation type of this 

area. 

 A network of boardwalks may potentially be established in association with the saltmarsh system. 
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Figure 30: Alternative 1: A conceptual layout for the Evergreen Lake Michelle Retirement Village.  
 

 

11.2 Development alternative 2 

Development alternative 2 proposes 110 residential units and a lifestyle centre/clubhouse, with a total 

development footprint of about 2 ha (Figure 31). It differs only slightly from alternative 1. 

 110 residential units and associated road infrastructure, including a road along the boundary with 

Noordhoek Main Road that links the eastern and western residential clusters.  

 A lifestyle centre (clubhouse), but situated at a different position compared to alternative 1. 

 With the repositioning of the lifestyle centre (clubhouse) and various changes to the western 

residential cluster (e.g. denser clustering), it was possible to retain a portion of existing Juncus 

wetland area measuring approximately 8000 m². 

 All stormwater to be directed away from the central wetlands area, in order to transform the habitat 

into a saltmarsh system. It is proposed that the stormwater management occur within the buffer 

zone, and that water is filtered through the Juncus wetland area before discharging into the 

SANPARKS controlled Papkuilsvlei in the west. Thus, there will not be a stormwater detention pond 

at the western cluster as is the case with alternative 1. Stormwater management at the eastern 

cluster makes provision for the redirection of the existing south-eastern stormwater channel 

feeding into Lake Michelle. 

 The vegetation of the buffer areas around the saltmarsh system will be transformed from dense 

reed-beds into a terrestrial system that will be more similar to the historical vegetation type of this 

area. 
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 The central conservation area measures the approximately the same as in alternative 1, but it is 

slightly reconfigured to fit with the development footprint. For the most part (other than the 

internal road along Noordhoek Main Road and one unit) the development does not encroach into 

the proposed buffer zone. 

 A network of boardwalks may potentially be established in association with the saltmarsh system. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
 

 

 

 

Figure 31: Alternative 2: A conceptual layout for the Evergreen Lake Michelle Retirement Village. 
 

 

11.3 Development alternative 3 
Alternative 3 provides for 15 residential units and a lifestyle centre (clubhouse), with a total 

development footprint of about 0.6 ha (Figure 32). Alternative 3 differs significantly from alternatives 1 

and 2, with none of the development units overlapping with any of the wetland habitat. 

 15 residential units and associated road infrastructure, without an internal road along Noordhoek 

Main Road that links with the eastern gate access. Instead, the existing laterite track will remain in 

place. 

 A lifestyle centre (clubhouse) at its approved location adjacent to the Northshore entrance gate. 

 The development footprint will not intrude onto wetland and reed-beds, including a developmental 

setback/buffer of 10 m. 

 The current flow of stormwater onto the wetland terrain will remain in place, thereby continuing 

the gradual degradation of the saltmarsh habitat and promoting further reed infestations. 
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Figure 32: Alternative 3: A conceptual layout for the Evergreen Lake Michelle Retirement Village. 
 

 

11.4 No-Go alternative 
The No-Go alternative is taken to be that the current status will remain relatively unchanged. As such 
the interior wetlands habitat will also not be specifically managed as a saltmarsh system, and thus the 
habitat will continue to be dominated by dense reed infestations due to the continued flow of 
stormwater runoff into this system. In terms of the management of the interior saltmarsh and reed-
bed wetlands, the No-Go alternative is in essence the same as development alternative 3. 

 
12 DESCRIPTION OF NEGATIVE IMPACTS, MITIGATION MEASURES AND POTENTIAL BENEFITS 

12.1 Negative impacts 
The following negative impacts relate most specifically to WLTs, but these are generally also applicable 
to other frog species: 
 CONSTRUCTION PHASE IMPACT #1: WLT mortalities associated with earthworks and other 

construction activities, specifically of the terrestrial (non-wetland) terrain of the LMP8 site (Table 
6). This impact will likely result in a temporary reduction of WLT abundance at a local scale. 
Portions of the terrestrial habitat and wetland habitat of the LMP8 site are earmarked for the 
development. Although the occurrence of WLTs on this site was not confirmed during the 2017 
trapping survey, evidence from other sources seem to indicate that WLTs may either inhabit some 
of this terrain or may seasonally move through this area. No information is available to quantify 
the prevalence of WLTs on the site. It is generally assumed that some WLT individuals will be 
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present within the terrestrial nodes, whereas they are likely to be mostly absent from the 
saltmarsh terrain and the peripheral reed infested wetlands. The proposed LMP8 development 
alternatives 1 and 2 include nodes in both terrestrial and wetland habitat zones. It is therefore 
anticipated that a degree of WLT mortalities will occur during the excavation of the terrestrial 
nodes. 

 OPERATIONAL PHASE IMPACT #1: Loss of semi-natural terrestrial habitat, and therefore a 
reduction in the extent of habitat available for WLT as shelter/foraging resources (Table 7). 
Following on from the WLT mortalities that are associated with the construction phase, the 
completed development (operational phase) would then occupy terrain that was previously semi-
natural and partially suitable as WLT shelter/foraging habitat. A loss of such habitat would thus 
have occurred. However, as per the current landscape and gardening scenario of the greater LME, 
the scope exists to incorporate WLT shelter/foraging habitat with the development design. As 
such, sufficient WLT shelter/foraging habitat can be artificially created to adequately cater for this 
component of WLT ecological needs. Based on observations for the greater LME, this appears to 
be a viable option to off-set the loss of the original semi-natural habitat. Additionally, the 
development nodes that will be situated within the peripheral wetland habitat (for alternatives 1 
and 2) have the potential to create additional WLT shelter/foraging habitat and may therefore 
likely improve the suitability of the terrain for these particular ecological needs. 

 OPERATIONAL PHASE IMPACT #2: An increase of artificial structures (e.g. buildings and walls) 
that may inhibit the dispersal potential for WLTs (Table 8). The construction of 110 residential 
units and associated infrastructure (alternatives 1 and 2) will represent a substantial increase of 
artificial structures that will undoubtedly hamper WLT movements within this landscape. 
However, each of these units will be free-standing and will thus provide a relatively permeable 
landscape for WLTs to inhabit. It is important that no solid wall/fence structures be added to this 
layout, which would thus enable WLTs to move with relative ease between and through each 
property. In cases where essential walls or fencing have to be erected, these need to be permeable 
for WLTs at ground level. 

 OPERATIONAL PHASE IMPACT #3: An increase of hazardous terrain that may cause increased 
WLT mortalities (Table 9). For some developments this type of impact can be significant, e.g. large 
shopping centres with vast parking areas. Pitfall structures such as canals, storm water drains and 
swimming pools can cause WLT mortalities. However, in the case of the LMP8 development this 
particular threat is of LOW (alternatives 1 and 2) or VERY LOW (alternative 3) significance.  

 OPERATIONAL PHASE IMPACT #4: Increased vehicular traffic that may lead to increased WLT 
mortalities (Table 10). In areas of heavy vehicular traffic, WLT mortalities can be significantly high 
during the peak season of WLT activity. In the case of the LMP8 development there will be a degree 
of traffic increase on Noordhoek Main Road, and there will be a traffic increase within the greater 
LME. Also, the LMP8 site will introduce additional roads to the LME, which would thus increase 
the likelihood of toad-on-road encounters. The installation of underpasses on Noordhoek Main 
Road (relevant to alternatives 1 and 2) may potentially alleviate much of the WLT mortalities that 
are currently taking place there each year. The final specifications and layout of the underpasses 
must be designed in consultation with the amphibian specialist. 
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NOTE: With the exception of the Pan A area (see Figure 3), the wetlands on the interior of the LMP8 
site are generally too saline for WLT breeding requirement. As such, the reduction in the extent of 
wetland habitat resulting from the proposed residential development was therefore not included here 
as a specific impact that would otherwise have required to be assessed. 
 
NO-GO ALTERNATIVE IMPACT #1: Continued increase of reed-bed infestations in the saltmarsh 
system, thereby degrading potential WLT shelter/foraging habitat and dispersal/migration options 
(Table 11). From a WLT perspective, much of the interior reed infested wetland area is currently 
unsuitable habitat, and the continued inflow of stormwater runoff will perpetuate and likely increase 
reed-bed infestations. 
 

12.2 Mitigation measures for development alternatives 1 to 3 

Note that certain mitigation measures have already been incorporated with development alternatives 

1 and 2, and these are not repeated below. The main existing or incorporated mitigation measures 

are: 1) the instalment of amphibian underpasses and related infrastructure along Noordhoek Main 

Road; 2) the conversion of reed-bed habitat into WLT shelter/foraging habitat; 3) the inclusion of 

several WLT dispersal/migration corridors; and 4) the no-fence policy for individual properties. 

 
CONSTRUCTION PHASE 
 Other than for the purpose of landscaping and rehabilitation of the interior wetlands, all 

earthworks activities must be confined to the specific designated development nodes. 
 
OPERATIONAL PHASE 
 Direct stormwater flow away from the LMP8 wetlands. 
 Do not obstruct the spill-over of the main lake into the LMP8 wetlands area, i.e. maintain the 

natural flooding of this area as it currently happens. 
 Establish lots of mixed gardening nodes similar to that currently in place within the greater LME, 

to serve as substitute WLT shelter/foraging habitat. 
 Integrate logs and other forms of supplementary WLT shelters within the estate’s landscape. 
 Provide guidelines on toad-friendly gardening to residents. 
 Any essential wall or fences must be modified so as to make them permeable for WLTs at ground 

level. 
 The edges of roads and pavements should be gentle (see LME examples) rather than steep-sided, 

so as not to hamper WLT movements. 
 Steep-sided canals and pitfalls (e.g. drains) should be closed off to prevent WLTs from falling in. 
 Raise the internal road along the Noordhoek Main Road boundary, and provide underpasses here 

(applicable only to alternatives 1 and 2). 
 Provide signage during the peak WLT season to alert drivers to toads on the roads. 
 Impose speed limits of 30 km/h along Lakeshore and Northshore drives and the proposed internal 

east/west boundary road, and 20 km/h on all the side roads (as per the current speed limits in 
place for the greater LME). 
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NOTE: Although not specifically assessed in the impact tables, it is generally undesirable to have fish 

in WLT breeding habitat. Where plausible, e.g. small contained artificial ponds, do not add any fish 

species since this may significantly compromise WLT breeding success at such ponds. 
 

12.3 Potential benefits for WLTs 
Note that the LMP8 development conceptual layouts for alternatives 1 and 2 have already 
incorporated various components that serve as mitigation measures to cater for the long-term 
ecological wellbeing of WLTs in this area. These include: 
 It is a low-density retirement village development, integrated with large sectors of natural habitat. 
 The development is clustered in nodes, thereby subjecting only specific sections to negative 

impacts. 
 Each property is free-standing, with a significant landscape permeability between the properties. 
 Ample provision was made for ecological corridors. 
 
Additionally, some of the positive components associated with the proposed development for 
alternatives 1 and 2 will add benefits to the local WLT population that would likely not have occurred 
otherwise. The most significant of these are: 
 The instalment of amphibian underpasses and related infrastructure along Noordhoek Main Road. 

Although the effectiveness of such underpasses is difficult to predict for this particular scenario, 
this initiative may potentially result in an improvement on the WLT mortality rates currently 
experienced in this area. 

 The conversion of dense reed-bed wetland habitat and some of the seasonal saltmarsh habitat, 
which are generally unfavourable for WLT occupation, into terrestrial gardens that will be better 
suited for WLT shelter/foraging needs. If successful, this could potentially increase the ecological 
resilience of the local WLT population. 

 The stormwater pond in the vicinity of the lifestyle centre (clubhouse) in alternative 1 may 
potentially be utilised as an additional WLT breeding wetland. The salinity level of this pond should 
preferably be similar to that of the network of ponds at the Lake Michelle Northshore entrance 
gate, i.e. a low salinity of about 1ppt. It might be more practical to artificially line this particular 
pond, to achieve better control of the salinity level of this stormwater fed pond. This pond can be 
allowed to dry out during the dry summer months, or it can be kept filled like the entrance gate 
ponds. However, it is preferable not to use the more saline water (about 3 ppt) of the main lake 
to top-up this pond. Some of the other stormwater detention ponds earmarked for this 
development, and/or landscaped wetlands (salinity dependant) on the outer limits of the 
saltmarsh terrain, might also become suitable as WLT breeding habitat (e.g. in eastern sector for 
alternatives 1 and 2). If WLTs would adopt some of these as new breeding wetlands, then the 
overall demographics of the local population may likely be improved. NOTE, do not deliberately 
add any fish species to any of the stormwater detention pond, since this may significantly 
compromise WLT breeding success here. 
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13 IMPACT ASSESSMENT OF THE RETIREMENT VILLAGE DEVELOPMENT, ALTERNATIVES 1 - 3 

13.1 Negative impacts associated with the construction phase 
 
Table 6: CONSTRUCTION PHASE IMPACT #1: WLT mortalities associated with earthworks and other construction activities, specifically of the terrestrial (non-
wetland) terrain of the LMP8 site. 

Potential impact and risk: WLT mortalities associated with earthworks and other construction activities, specifically of the terrestrial (non-wetland) terrain of the LMP8 site. 

 Development alternative 1 Development alternative 2 Development alternative 3 

Nature of impact:  WLT specimens may be inadvertently killed 
whilst clearing the site and during the 
construction of the retirement village buildings 
and the associated infrastructure. 

WLT specimens may be inadvertently killed 
whilst clearing the site and during the 
construction of the retirement village buildings 
and the associated infrastructure. 

WLT specimens may be inadvertently killed 
whilst clearing the site and during the 
construction of the retirement village buildings 
and the associated infrastructure. 

Extent and duration of impact: LOCAL and SHORT-TERM. WLT mortalities will 
be incurred on site (local) during the 
construction phase (short-term). 

LOCAL and SHORT-TERM. WLT mortalities will 
be incurred on site (local) during the 
construction phase (short-term). 

LOCAL and SHORT-TERM. WLT mortalities will 
be incurred on site (local) during the 
construction phase (short-term). 

Consequence of impact or risk: A temporary reduction of WLT abundance will 
occur at a local scale. 

A temporary reduction of WLT abundance will 
occur at a local scale. 

A temporary reduction of WLT abundance will 
occur at a local scale. 

Probability of occurrence: DEFINITE. DEFINITE. DEFINITE. 

Degree to which the impact may cause 
irreplaceable loss of resources: 

No resources will be irreplaceable lost, because 
the local WLT population has the potential to 
recover over time to replenish the mortalities 
incurred during the construction phase.  

No resources will be irreplaceable lost, because 
the local WLT population has the potential to 
recover over time to replenish the mortalities 
incurred during the construction phase.  

No resources will be irreplaceable lost, because 
the local WLT population has the potential to 
recover over time to replenish the mortalities 
incurred during the construction phase.  

Degree to which the impact can be 
reversed: 

COMPLETELY REVERSIBLE. COMPLETELY REVERSIBLE. COMPLETELY REVERSIBLE. 

Indirect impacts: A reduction of adult WLTs during the 
construction phase may negatively impact on 
WLT breeding success in the general region for 
a few years afterwards, but this is likely to be of 
low significance and should ultimately recover 
completely. 

A reduction of adult WLTs during the 
construction phase may negatively impact on 
WLT breeding success in the general region for 
a few years afterwards, but this is likely to be of 
low significance and should ultimately recover 
completely. 

A reduction of adult WLTs during the 
construction phase may negatively impact on 
WLT breeding success in the general region for 
a few years afterwards, but this is likely to be of 
very low significance and should ultimately 
recover completely. 

Cumulative impact prior to mitigation: LOW. The impact would not result in significant 
cumulative effects. The WLT mortalities 

LOW. The impact would not result in significant 
cumulative effects. The WLT mortalities 

VERY LOW. The impact would not result in 
significant cumulative effects. The WLT 
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associated with construction activities often 
constitute an inevitable impact of such 
development projects. 

associated with construction activities often 
constitute an inevitable impact of such 
development projects. 

mortalities associated with construction 
activities often constitute an inevitable impact 
of such development projects. 

Significance rating of impact prior to 
mitigation: 

MEDIUM NEGATIVE. It is anticipated that this 
particular site is not densely populated by 
WLTs, and that the construction phase WLT 
mortalities here would constitute a relatively 
small proportion of the overall Noordhoek WLT 
population. The negative impact of these WLT 
mortalities will likely be recovered over a few 
WLT generations. 

MEDIUM NEGATIVE. It is anticipated that this 
particular site is not densely populated by 
WLTs, and that the construction phase WLT 
mortalities here would constitute a relatively 
small proportion of the overall Noordhoek WLT 
population. The negative impact of these WLT 
mortalities will likely be recovered over a few 
WLT generations. 

LOW NEGATIVE. It is anticipated that this 
particular site is not densely populated by WLTs, 
and that the construction phase WLT 
mortalities here would constitute a relatively 
small proportion of the overall Noordhoek WLT 
population. The negative impact of these WLT 
mortalities will likely be recovered over a few 
WLT generations. 

Degree to which the impact can be 
avoided: 

LOW. Due to the nature of earthworks 
activities, it is not generally feasible to avoid 
WLT mortalities. 

LOW. Due to the nature of earthworks 
activities, it is not generally feasible to avoid 
WLT mortalities. 

LOW. Due to the nature of earthworks 
activities, it is not generally feasible to avoid 
WLT mortalities. 

Degree to which the impact can be 
managed: 

LOW. Due to the inevitability of this impact, not 
much can be done to manage the impact. 

LOW. Due to the inevitability of this impact, not 
much can be done to manage the impact. 

LOW. Due to the inevitability of this impact, not 
much can be done to manage the impact. 

Degree to which the impact can be 
mitigated: 

LOW. It is generally quite difficult to adequately 
mitigate for this particular impact. 

LOW. It is generally quite difficult to adequately 
mitigate for this particular impact. 

LOW. It is generally quite difficult to adequately 
mitigate for this particular impact. 

Proposed mitigation:  Limit earthworks activities to the specific 
designated development nodes. 

 Limit earthworks activities to the specific 
designated development nodes. 

 Limit earthworks activities to the specific 
designated development nodes. 

Residual impacts: NO RESIDUAL IMPACTS. The negative impact of 
WLT mortalities will likely be recovered over a 
few WLT generations 

NO RESIDUAL IMPACTS. The negative impact of 
WLT mortalities will likely be recovered over a 
few WLT generations 

NO RESIDUAL IMPACTS. The negative impact of 
WLT mortalities will likely be recovered over a 
few WLT generations 

Cumulative impact post mitigation: LOW. LOW. VERY LOW. 

Significance rating of impact after 
mitigation: 

MEDIUM NEGATIVE. MEDIUM NEGATIVE. LOW NEGATIVE. 
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13.2 Negative impacts associated with the operational phase 
 
Table 7: OPERATIONAL PHASE IMPACT #1: Loss of semi-natural terrestrial habitat, and therefore a reduction in the extent of habitat available for WLT as 
shelter/foraging resources. 

Potential impact and risk: Loss of semi-natural terrestrial habitat, and therefore a reduction in the extent of habitat available for WLT as shelter/foraging resources. 

 Development alternative 1 Development alternative 2 Development alternative 3 

Nature of impact:  The proposed retirement village development 
will convert about 2 ha of semi-natural 
terrestrial and saltmarsh wetland habitat into 
residential units and associated infrastructure. 

The proposed retirement village development 
will convert about 2 ha of semi-natural 
terrestrial and saltmarsh wetland habitat into 
residential units and associated infrastructure. 

The proposed retirement village development 
will convert about 0.6 ha of semi-natural 
terrestrial habitat into residential units and 
associated infrastructure. No wetland habitat 
will be developed. 

Extent and duration of impact: LOCAL and LONG-TERM. The habitat loss will be 
restricted to the site (local), and will continue 
for the duration of the operational phase (long-
term). 

LOCAL and LONG-TERM. The habitat loss will be 
restricted to the site (local), and will continue 
for the duration of the operational phase (long-
term). 

LOCAL and LONG-TERM. The habitat loss will be 
restricted to the site (local), and will continue 
for the duration of the operational phase (long-
term). 

Consequence of impact or risk: The extent of semi-natural terrestrial habitat 
available to WLTs as shelter/foraging resources 
will be reduced. However, it seems plausible 
that the development within the reed-bed 
wetland terrain may potentially add some 
nodes of WLT shelter/foraging habitats to offset 
the loss of the semi-natural terrestrial habitat. 

The extent of semi-natural terrestrial habitat 
available to WLTs as shelter/foraging resources 
will be reduced. However, it seems plausible 
that the development within the reed-bed 
wetland terrain may potentially add some 
nodes of WLT shelter/foraging habitats to offset 
the loss of the semi-natural terrestrial habitat. 

The extent of semi-natural terrestrial habitat 
available to WLTs as shelter/foraging resources 
will be reduced. Since none of the reed-bed 
vegetation will be transformed to nodes of 
potential WLT shelter/foraging habitat, no 
offset will be produced to supplement WLT 
shelter/foraging habitat. 

Probability of occurrence: DEFINITE. DEFINITE. DEFINITE. 

Degree to which the impact may cause 
irreplaceable loss of resources: 

The loss of the semi-natural terrestrial habitat 
under residential properties is generally 
considered as being an irreplaceable loss of 
resources, but in the context of WLT shelter and 
foraging requirements this is deemed to be a 
MARGINAL LOSS of resources. 

The loss of the semi-natural terrestrial habitat 
under residential properties is generally 
considered as being an irreplaceable loss of 
resources, but in the context of WLT shelter and 
foraging requirements this is deemed to be a 
MARGINAL LOSS of resources. 

The loss of the semi-natural terrestrial habitat 
under residential properties is generally 
considered as being an irreplaceable loss of 
resources, but in the context of WLT shelter and 
foraging requirements this is deemed to be a 
MARGINAL LOSS of resources. 

Degree to which the impact can be 
reversed: 

IRREVERSIBLE. Once the properties have been 
developed, the original habitats cannot be 
retrieved. 

IRREVERSIBLE. Once the properties have been 
developed, the original habitats cannot be 
retrieved. 

IRREVERSIBLE. Once the properties have been 
developed, the original habitats cannot be 
retrieved. 
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Indirect impacts: A reduction of WLT shelter/foraging habitat 
may over time result in a reduction of the local 
WLT population. 

A reduction of WLT shelter/foraging habitat 
may over time result in a reduction of the local 
WLT population. 

A reduction of WLT shelter/foraging habitat 
may over time result in a reduction of the local 
WLT population. 

Cumulative impact prior to mitigation: MEDIUM TO LOW. The continued loss of WLT 
shelter and foraging habitat in the course of 
various developments in the Noordhoek region 
all contribute to the general weakening of WLT 
ecological resilience in this area. 

MEDIUM TO LOW. The continued loss of WLT 
shelter and foraging habitat in the course of 
various developments in the Noordhoek region 
all contribute to the general weakening of WLT 
ecological resilience in this area. 

LOW. The continued loss of WLT shelter and 
foraging habitat in the course of various 
developments in the Noordhoek region all 
contribute to the general weakening of WLT 
ecological resilience in this area. 

Significance rating of impact prior to 
mitigation: 

MEDIUM TO LOW NEGATIVE. It is anticipated 
that this particular site is not densely populated 
by WLTs, and that the saltmarsh wetland 
habitat nodes are probably not utilised by WLTs 
at all. 

MEDIUM TO LOW NEGATIVE. It is anticipated 
that this particular site is not densely populated 
by WLTs, and that the saltmarsh wetland 
habitat nodes are probably not utilised by WLTs 
at all. 

LOW NEGATIVE. It is anticipated that this 
particular site is not densely populated by WLTs, 
and that the saltmarsh wetland habitat nodes 
are probably not utilised by WLTs at all. 
Additionally, the development footprint of 
alternative 3 is much smaller than alternatives 1 
and 2. 

Degree to which the impact can be 
avoided: 

LOW. The loss of semi-natural habitat is an 
inevitable unavoidable component of the 
proposed development. 

LOW. The loss of semi-natural habitat is an 
inevitable unavoidable component of the 
proposed development. 

LOW. The loss of semi-natural habitat is an 
inevitable unavoidable component of the 
proposed development. 

Degree to which the impact can be 
managed: 

MEDIUM. The estate landscape and properties 
gardens can be planted to create substitute 
habitat to cater for WLT shelter/foraging needs. 
Thus the conversion of some of the reed-bed 
wetland habitat may likely improve ecological 
conditions for WLTs in that sector, e.g. by 
creating substitute shelter/foraging habitat and 
rendering the terrain easier to move around 
within. The upkeep of substitute WLT 
shelter/foraging habitat is an effective and 
readily achievable management option. 

MEDIUM. The estate landscape and properties 
gardens can be planted to create substitute 
habitat to cater for WLT shelter/foraging needs. 
Thus the conversion of some of the reed-bed 
wetland habitat may likely improve ecological 
conditions for WLTs in that sector, e.g. by 
creating substitute shelter/foraging habitat and 
rendering the terrain easier to move around 
within. The upkeep of substitute WLT 
shelter/foraging habitat is an effective and 
readily achievable management option. 

MEDIUM. The estate landscape and properties 
gardens can be planted to create substitute 
habitat to cater for WLT shelter/foraging needs. 
The upkeep of substitute WLT shelter/foraging 
habitat is an effective and readily achievable 
management option. 

Degree to which the impact can be 
mitigated: 

MEDIUM. Various practical mitigation measures 
are available to reduce the consequences of this 
impact (see below). 

MEDIUM. Various practical mitigation measures 
are available to reduce the consequences of this 
impact (see below). 

MEDIUM. Various practical mitigation measures 
are available to reduce the consequences of this 
impact (see below). 

Proposed mitigation:  Establish lots of mixed gardening nodes 
similar to that currently in place within the 

 Establish lots of mixed gardening nodes 
similar to that currently in place within the 

 Establish lots of mixed gardening nodes 
similar to that currently in place within the 
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greater LME, to serve as substitute WLT 
shelter/foraging habitat. 

 Integrate logs and other forms of 
supplementary WLT shelters within the 
estate’s landscape. 

 Provide guidelines on toad-friendly gardening 
to residents. 

greater LME, to serve as substitute WLT 
shelter/foraging habitat. 

 Integrate logs and other forms of 
supplementary WLT shelters within the 
estate’s landscape. 

 Provide guidelines on toad-friendly gardening 
to residents. 

greater LME, to serve as substitute WLT 
shelter/foraging habitat. 

 Integrate logs and other forms of 
supplementary WLT shelters within the 
estate’s landscape. 

 Provide guidelines on toad-friendly gardening 
to residents. 

Residual impacts: LOW. If the estate landscape is effectively 
managed to provide ample substitute WLT 
shelter/foraging habitat, then the ecological 
resilience of WLTs on this site will likely be 
improved. Keep in mind that conversion of the 
saltmarsh wetland habitat will contribute to the 
WLT shelter/foraging habitat. 

LOW. If the estate landscape is effectively 
managed to provide ample substitute WLT 
shelter/foraging habitat, then the ecological 
resilience of WLTs on this site will likely be 
improved. Keep in mind that conversion of the 
saltmarsh wetland habitat will contribute to the 
WLT shelter/foraging habitat. 

LOW. If the estate landscape is effectively 
managed to provide ample substitute WLT 
shelter/foraging habitat, then the ecological 
resilience of WLTs on this site will likely be 
improved. Keep in mind that conversion of the 
saltmarsh wetland habitat will contribute to the 
WLT shelter/foraging habitat. 

Cumulative impact post mitigation: LOW. LOW. LOW. 

Significance rating of impact after 
mitigation: 

Presumably LOW NEGATIVE, but may 
potentially have a LOW POSITIVE outcome. 

Presumably LOW NEGATIVE, but may 
potentially have a LOW POSITIVE outcome. 

LOW NEGATIVE. The potential of a LOW 
POSITIVE improvement of WLT shelter/foraging 
habitat is not available for alternative 3 because 
the reed-bed habitat will not be transformed to 
suite WLT requirements. 
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Table 8: OPERATIONAL PHASE IMPACT #2: An increase of artificial structures (e.g. buildings and walls) that may inhibit the dispersal potential for WLTs. 
Potential impact and risk: An increase of artificial structures (e.g. buildings and walls) that may inhibit the dispersal potential for WLTs. 

 Development alternative 1 Development alternative 2 Development alternative 3 

Nature of impact:  The construction of 110 residential units and 
associated infrastructure will introduce a maze 
of obstacles that will hamper the general 
movements of WLTs. Note however that the 
individual properties will not be fenced off, and 
thus WLT mobility will remain reasonably 
unrestricted. Additionally, this layout design has 
incorporated wide ecological corridors to 
facilitate WLT migrations and dispersals during 
breeding events. 

The construction of 110 residential units and 
associated infrastructure will introduce a maze 
of obstacles that will hamper the general 
movements of WLTs. Note however that the 
individual properties will not be fenced off, and 
thus WLT mobility will remain reasonably 
unrestricted. Additionally, this layout design has 
incorporated wide ecological corridors to 
facilitate WLT migrations and dispersals during 
breeding events. 

The construction of 15 residential units and 
associated infrastructure will introduce a maze 
of obstacles that will hamper the general 
movements of WLTs. Note however that the 
individual properties will not be fenced off, and 
thus WLT mobility will remain reasonably 
unrestricted. 

Extent and duration of impact: LOCAL and LONG-TERM. The obstacles will be 
restricted to the site (local), and will remain for 
the duration of the operational phase (long-
term). 

LOCAL and LONG-TERM. The obstacles will be 
restricted to the site (local), and will remain for 
the duration of the operational phase (long-
term). 

LOCAL and LONG-TERM. The obstacles will be 
restricted to the site (local), and will remain for 
the duration of the operational phase (long-
term). 

Consequence of impact or risk: Impaired WLT mobility may have a negative 
influence on WLT breeding and foraging 
activities. 

Impaired WLT mobility may have a negative 
influence on WLT breeding and foraging 
activities. 

Impaired WLT mobility may have a negative 
influence on WLT breeding and foraging 
activities. 

Probability of occurrence: DEFINITE. DEFINITE. DEFINITE. 

Degree to which the impact may cause 
irreplaceable loss of resources: 

MARGINAL LOSS of resources. MARGINAL LOSS of resources. MARGINAL LOSS of resources. 

Degree to which the impact can be 
reversed: 

IRREVERSIBLE. Once the properties have been 
developed, the obstacles will remain in place. 

IRREVERSIBLE. Once the properties have been 
developed, the obstacles will remain in place. 

IRREVERSIBLE. Once the properties have been 
developed, the obstacles will remain in place. 

Indirect impacts: Impaired mobility may negatively influence 
WLT foraging and breeding activities, which 
ultimately weakens the ecological resilience of 
the local WLT population. 

Impaired mobility may negatively influence 
WLT foraging and breeding activities, which 
ultimately weakens the ecological resilience of 
the local WLT population. 

Impaired mobility may negatively influence 
WLT foraging and breeding activities, which 
ultimately weakens the ecological resilience of 
the local WLT population. 

Cumulative impact prior to mitigation: LOW. LOW. LOW. 

Significance rating of impact prior to 
mitigation: 

LOW NEGATIVE. Although a network of physical 
barriers will make it more difficult for WLTs to 
move around, this species seems nevertheless 

LOW NEGATIVE. Although a network of physical 
barriers will make it more difficult for WLTs to 
move around, this species seems nevertheless 

LOW NEGATIVE. Although a network of physical 
barriers will make it more difficult for WLTs to 
move around, this species seems nevertheless 
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able to tolerate such obstacles and are known 
to maintain viable populations within 
residential settings. 

able to tolerate such obstacles and are known 
to maintain viable populations within 
residential settings. 

able to tolerate such obstacles and are known 
to maintain viable populations within 
residential settings. 

Degree to which the impact can be 
avoided: 

LOW. A network of physical obstacles is an 
inevitable product of any residential 
development. 

LOW. A network of physical obstacles is an 
inevitable product of any residential 
development. 

LOW. A network of physical obstacles is an 
inevitable product of any residential 
development. 

Degree to which the impact can be 
managed: 

LOW. Due to the inevitability of this impact, not 
much can be done to manage the impact. 

LOW. Due to the inevitability of this impact, not 
much can be done to manage the impact. 

LOW. Due to the inevitability of this impact, not 
much can be done to manage the impact. 

Degree to which the impact can be 
mitigated: 

LOW. It is generally quite difficult to adequately 
mitigate for this particular impact. In this 
particular case the layout design has already 
incorporated the most effective mitigation 
measure, i.e. by not fencing off individual 
properties and by providing wide ecological 
corridors. 

LOW. It is generally quite difficult to adequately 
mitigate for this particular impact. In this 
particular case the layout design has already 
incorporated the most effective mitigation 
measure, i.e. by not fencing off individual 
properties and by providing wide ecological 
corridors. 

LOW. It is generally quite difficult to adequately 
mitigate for this particular impact. Alternative 3 
would presumably also incorporate similar 
mitigation measures as alternatives 1 and 2, i.e. 
by not fencing off individual properties and by 
providing wide ecological corridors. 

Proposed mitigation:  Any essential wall or fences must be modified 
so as to make them permeable for WLTs at 
ground level. 

 The edges of roads and pavements should be 
gentle (see LME examples) rather than steep-
sided. 

 Any essential wall or fences must be modified 
so as to make them permeable for WLTs at 
ground level. 

 The edges of roads and pavements should be 
gentle (see LME examples) rather than steep-
sided. 

 Any essential wall or fences must be modified 
so as to make them permeable for WLTs at 
ground level. 

 The edges of roads and pavements should be 
gentle (see LME examples) rather than steep-
sided. 

Residual impacts: LOW. If the estate is maintained as a permeable 
residential landscape, then WLTs will be able to 
endure the mobility restrictions in place. 

LOW. If the estate is maintained as a permeable 
residential landscape, then WLTs will be able to 
endure the mobility restrictions in place. 

LOW. If the estate is maintained as a permeable 
residential landscape, then WLTs will be able to 
endure the mobility restrictions in place. 

Cumulative impact post mitigation: LOW. LOW. LOW. 

Significance rating of impact after 
mitigation: 

LOW NEGATIVE. LOW NEGATIVE. LOW NEGATIVE. 
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Table 9: OPERATIONAL PHASE IMPACT #3: An increase of hazardous terrain that may cause increased WLT mortalities. 
Potential impact and risk: An increase of hazardous terrain that may cause increased WLT mortalities. 

 Development alternative 1 Development alternative 2 Development alternative 3 

Nature of impact:  Large expanses of hazardous terrain such as 
parking lots can be problematic for WLTs, 
especially to newly metamorphosed toadlets. 
Likewise, pitfall structures such as canals, storm 
water drains and swimming pools can cause 
WLT mortalities. 

Large expanses of hazardous terrain such as 
parking lots can be problematic for WLTs, 
especially to newly metamorphosed toadlets. 
Likewise, pitfall structures such as canals, storm 
water drains and swimming pools can cause 
WLT mortalities. 

Large expanses of hazardous terrain such as 
parking lots can be problematic for WLTs, 
especially to newly metamorphosed toadlets. 
Likewise, pitfall structures such as canals, storm 
water drains and swimming pools can cause 
WLT mortalities. 

Extent and duration of impact: LOCAL and LONG-TERM. These high-risk 
features will be restricted to the site (local), and 
will remain for the duration of the operational 
phase (long-term). 

LOCAL and LONG-TERM. These high-risk 
features will be restricted to the site (local), and 
will remain for the duration of the operational 
phase (long-term). 

LOCAL and LONG-TERM. These high-risk 
features will be restricted to the site (local), and 
will remain for the duration of the operational 
phase (long-term). 

Consequence of impact or risk: The presence of hazardous terrain in an area 
inhabited by WLTs will reduce the overall 
ecological integrity of that specific site. 

The presence of hazardous terrain in an area 
inhabited by WLTs will reduce the overall 
ecological integrity of that specific site. 

The presence of hazardous terrain in an area 
inhabited by WLTs will reduce the overall 
ecological integrity of that specific site. 

Probability of occurrence: DEFINITE. DEFINITE. DEFINITE. 

Degree to which the impact may cause 
irreplaceable loss of resources: 

MARGINAL LOSS of resources. MARGINAL LOSS of resources. MARGINAL LOSS of resources. 

Degree to which the impact can be 
reversed: 

PARTLY REVERSIBLE. Once the properties have 
been developed, the hazardous terrain will 
likely remain in place. 

PARTLY REVERSIBLE. Once the properties have 
been developed, the hazardous terrain will 
likely remain in place. 

PARTLY REVERSIBLE. Once the properties have 
been developed, the hazardous terrain will 
likely remain in place. 

Indirect impacts: Continued mortalities of adult and 
metamorphling WLTs will weaken the on-site 
population’s ecological resilience. 

Continued mortalities of adult and 
metamorphling WLTs will weaken the on-site 
population’s ecological resilience. 

Continued mortalities of adult and 
metamorphling WLTs will weaken the on-site 
population’s ecological resilience. 

Cumulative impact prior to mitigation: LOW. This can be HIGH under certain 
circumstances, but development alternative 1 
does not include many hazardous features. 

LOW. This can be HIGH under certain 
circumstances, but development alternative 2 
does not include many hazardous features. 

VERY LOW. This can be HIGH under certain 
circumstances, but development alternative 3 
includes even less hazardous features 
compared to alternatives 1 and 2. 

Significance rating of impact prior to 
mitigation: 

LOW NEGATIVE, due to the relatively few 
hazardous terrain nodes. 

LOW NEGATIVE, due to the relatively few 
hazardous terrain nodes. 

VERY LOW NEGATIVE, due to the relatively few 
hazardous terrain nodes. 
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Degree to which the impact can be 
avoided: 

MEDIUM. This is best achieved during the 
layout design stage, where the aim for the 
associated infrastructure should be to limit or 
avoid the inclusion of potentially hazardous 
features. 

MEDIUM. This is best achieved during the 
layout design stage, where the aim for the 
associated infrastructure should be to limit or 
avoid the inclusion of potentially hazardous 
features. 

MEDIUM. This is best achieved during the 
layout design stage, where the aim for the 
associated infrastructure should be to limit or 
avoid the inclusion of potentially hazardous 
features. 

Degree to which the impact can be 
managed: 

MEDIUM. Homeowners can install toad-saver 
devices in their swimming pools to enable WLTs 
to escape again if they should fall in. 

MEDIUM. Homeowners can install toad-saver 
devices in their swimming pools to enable WLTs 
to escape again if they should fall in. 

MEDIUM. Homeowners can install toad-saver 
devices in their swimming pools to enable WLTs 
to escape again if they should fall in. 

Degree to which the impact can be 
mitigated: 

MEDIUM, see below. MEDIUM, see below. MEDIUM, see below. 

Proposed mitigation:  Steep-sided canals and pitfalls (e.g. drains) 
should be closed off to prevent WLTs from 
falling in. 

 Steep-sided canals and pitfalls (e.g. drains) 
should be closed off to prevent WLTs from 
falling in. 

 Steep-sided canals and pitfalls (e.g. drains) 
should be closed off to prevent WLTs from 
falling in. 

Residual impacts: LOW. Development alternative 1 does not 
include many hazardous features. 

LOW. Development alternative 2 does not 
include many hazardous features. 

VERY LOW. Development alternative 3 does not 
include many hazardous features, even less so 
than alternatives 1 and 2. 

Cumulative impact post mitigation: LOW. LOW. LOW. 

Significance rating of impact after 
mitigation: 

LOW NEGATIVE. LOW NEGATIVE. VERY LOW NEGATIVE. 
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Table 10: OPERATIONAL PHASE IMPACT #4: Increased vehicular traffic that may lead to increased WLT mortalities. 
Potential impact and risk: Increased vehicular traffic that may lead to increased WLT mortalities 

 Development alternative 1 Development alternative 2 Development alternative 3 

Nature of impact:  In areas of heavy vehicular traffic, WLT 
mortalities can be significantly high during the 
peak season of WLT activity. In the case of 
development alternative 1 there will be a traffic 
increase on Noordhoek Main Road, and there 
will be a traffic increase within the greater LME. 
Also, this development will introduce additional 
roads to the LME, which would thus increase 
the likelihood of toad-on-road encounters. 

In areas of heavy vehicular traffic, WLT 
mortalities can be significantly high during the 
peak season of WLT activity. In the case of 
development alternative 2 there will be a traffic 
increase on Noordhoek Main Road, and there 
will be a traffic increase within the greater LME. 
Also, this development will introduce additional 
roads to the LME, which would thus increase 
the likelihood of toad-on-road encounters. 

In areas of heavy vehicular traffic, WLT 
mortalities can be significantly high during the 
peak season of WLT activity. In the case of 
development alternative 3 there will be a traffic 
increase on Noordhoek Main Road, and there 
will be a traffic increase within the greater LME. 
Also, this development will introduce additional 
roads to the LME, which would thus increase 
the likelihood of toad-on-road encounters. 

Extent and duration of impact: LOCAL and LONG-TERM. Vehicular traffic and 
the associated WLT road mortalities will be 
most prevalent within the LME and immediately 
adjacent on Noordhoek Main Road (local), and 
will be relevant for the duration of the 
operational phase (long-term). 

LOCAL and LONG-TERM. Vehicular traffic and 
the associated WLT road mortalities will be 
most prevalent within the LME and immediately 
adjacent on Noordhoek Main Road (local), and 
will be relevant for the duration of the 
operational phase (long-term). 

LOCAL and LONG-TERM. Vehicular traffic and 
the associated WLT road mortalities will be 
most prevalent within the LME and immediately 
adjacent on Noordhoek Main Road (local), and 
will be relevant for the duration of the 
operational phase (long-term). 

Consequence of impact or risk: Any significant degree of WLT road mortalities 
may potentially have a significant impact on 
WLT demographics in this area, i.e. breeding 
success may be significantly impaired. 

Any significant degree of WLT road mortalities 
may potentially have a significant impact on 
WLT demographics in this area, i.e. breeding 
success may be significantly impaired. 

Any significant degree of WLT road mortalities 
may potentially have a significant impact on 
WLT demographics in this area, i.e. breeding 
success may be significantly impaired. 

Probability of occurrence: DEFINITE. DEFINITE. DEFINITE. 

Degree to which the impact may cause 
irreplaceable loss of resources: 

The impact may potentially result in MARGINAL 
or SIGNIFICANT loss of WLT breeding stock. 
However, no resources are likely to be 
irreplaceable lost, because the local WLT 
population has the potential to recover over 
time to replenish the mortalities incurred by 
vehicular traffic. 

The impact may potentially result in MARGINAL 
or SIGNIFICANT loss of WLT breeding stock. 
However, no resources are likely to be 
irreplaceable lost, because the local WLT 
population has the potential to recover over 
time to replenish the mortalities incurred by 
vehicular traffic. 

The impact may potentially result in MARGINAL 
loss of WLT breeding stock. However, no 
resources are likely to be irreplaceable lost, 
because the local WLT population has the 
potential to recover over time to replenish the 
mortalities incurred by vehicular traffic. 

Degree to which the impact can be 
reversed: 

COMPLETELY REVERSIBLE, provided that WLT 
road mortalities are adequately managed. 

COMPLETELY REVERSIBLE, provided that WLT 
road mortalities are adequately managed. 

COMPLETELY REVERSIBLE, provided that WLT 
road mortalities are adequately managed. 
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Indirect impacts: A reduction of adult WLTs associated with 
vehicular traffic will negatively impact on WLT 
breeding success in the general region. If the 
impact remains significant, then the ecological 
resilience of WLTs in this area will dwindle over 
time. 

A reduction of adult WLTs associated with 
vehicular traffic will negatively impact on WLT 
breeding success in the general region. If the 
impact remains significant, then the ecological 
resilience of WLTs in this area will dwindle over 
time. 

A reduction of adult WLTs associated with 
vehicular traffic will negatively impact on WLT 
breeding success in the general region. If the 
impact remains significant, then the ecological 
resilience of WLTs in this area will dwindle over 
time. 

Cumulative impact prior to mitigation: MEDIUM TO LOW, because alternative 1 has 
already incorporated some mitigation 
measures to limit WLT road mortalities, e.g. by 
constructing a series of underpasses along 
Noordhoek Main Road. 

MEDIUM TO LOW, because alternative 2 has 
already incorporated some mitigation 
measures to limit WLT road mortalities, e.g. by 
constructing a series of underpasses along 
Noordhoek Main Road. 

LOW, because the development of 15 
residential units and a lifestyle centre 
(clubhouse) is not likely to add a significant 
traffic load in the context of the existing LME 
scenario. Due to this relatively low traffic 
increase, the construction of underpasses along 
Noordhoek Main Road cannot be justified as a 
mitigation measure. Alternative 3 will thus 
produce less of a traffic increase compared to 
alternatives 1 and 2, but it will not provide the 
positive contributions of underpasses. 

Significance rating of impact prior to 
mitigation: 

MEDIUM TO LOW NEGATIVE. The extent of new 
roads to cater for alternative 1 is similar to that 
of the existing LME roads network. 

MEDIUM TO LOW NEGATIVE. The extent of new 
roads to cater for alternative 2 is similar to that 
of the existing LME roads network. 

LOW NEGATIVE. The extent of new roads to 
cater for alternative 3 is substantially less than 
for alternatives 1 and 2. 

Degree to which the impact can be 
avoided: 

MEDIUM, depending on the adequacy of the 
existing and newly proposed mitigation 
measures. 

MEDIUM, depending on the adequacy of the 
existing and newly proposed mitigation 
measures. 

MEDIUM, depending on the adequacy of  newly 
proposed mitigation measures. 

Degree to which the impact can be 
managed: 

MEDIUM, as per the current LME scenario. MEDIUM, as per the current LME scenario. MEDIUM, as per the current LME scenario. 

Degree to which the impact can be 
mitigated: 

MEDIUM. Various practical mitigation measures 
are available to reduce the consequences of this 
impact (see below). The main existing 
mitigation measure is the installation of 
underpasses on Noordhoek Main Road. 

MEDIUM. Various practical mitigation measures 
are available to reduce the consequences of this 
impact (see below). The main existing 
mitigation measure is the installation of 
underpasses on Noordhoek Main Road. 

MEDIUM. Various practical mitigation measures 
are available to reduce the consequences of this 
impact (see below). 

Proposed mitigation:  Raise the internal road along the Noordhoek 
Main Road boundary, and provide 
underpasses here. 

 Raise the internal road along the Noordhoek 
Main Road boundary, and provide 
underpasses here. 

 Provide signage during the peak WLT season 
to alert drivers to toads on the roads. 

 Impose a speed limit of 30 km/h along 
Northshore drives, and 20 km/h on all the side 



LAKE MICHELLE PHASE 8: Amphibian baseline and impact assessment (Februart 2020) 53 
 

 Provide signage during the peak WLT season 
to alert drivers to toads on the roads. 

 Impose speed limits of 30 km/h along 
Lakeshore and Northshore drives and the 
proposed internal east/west boundary road, 
and 20 km/h on all the side roads (as per the 
current speed limits in place for the greater 
LME). 

 Provide signage during the peak WLT season 
to alert drivers to toads on the roads. 

 Impose speed limits of 30 km/h along 
Lakeshore and Northshore drives the 
proposed internal east/west boundary road, 
and 20 km/h on all the side roads (as per the 
current speed limits in place for the greater 
LME). 

roads (as per the current speed limits in place 
for the greater LME). 

Residual impacts: MEDIUM TO LOW, depending on the efficiency 
of the underpasses and other measures to limit 
WLT road mortalities. 

MEDIUM TO LOW, depending on the efficiency 
of the underpasses and other measures to limit 
WLT road mortalities. 

LOW, depending on the efficiency of mitigation 
measures to limit WLT road mortalities. 

Cumulative impact post mitigation: MEDIUM TO LOW, depending on the efficiency 
of the underpasses and other measures to limit 
WLT road mortalities. 

MEDIUM TO LOW, depending on the efficiency 
of the underpasses and other measures to limit 
WLT road mortalities. 

LOW, depending on the efficiency of mitigation 
measures to limit WLT road mortalities. 

Significance rating of impact after 
mitigation: 

MEDIUM TO LOW NEGATIVE, and potentially 
maybe a LOW POSITIVE impact, depending on 
the efficiency of the underpasses and other 
measures to limit WLT road mortalities. 

MEDIUM TO LOW NEGATIVE, and potentially 
maybe a LOW POSITIVE impact, depending on 
the efficiency of the underpasses and other 
measures to limit WLT road mortalities. 

LOW NEGATIVE. 
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13.3 Negative impacts associated with the No-Go alternative 
 
Table 11: Impact assessment for the No-Go alternative: Continued increase of reed-bed infestations in the saltmarsh system, thereby degrading potential WLT 
shelter/foraging habitat and dispersal/migration options. 

Potential impact and risk Continued increase of reed-bed infestations in the saltmarsh system, thereby degrading potential WLT 
shelter/foraging habitat and dispersal/migration options. 

Nature of impact:  Due to the continued inflow of stormwater runoff into the saltmarsh system, dense reed-bed infestations render the 
terrain impassable for WLTs. 

Extent and duration of impact: LOCAL and LONG-TERM. Directed management is required to change this situation, i.e. by redirecting stormwater 
flow to promote functioning of a saltmarsh system, and by physical removal of reed-bed infestations and replanting 
with appropriate plant species to establish a terrestrial vegetated system around the salt pans. 

Consequence of impact or risk: WLTs will mostly be excluded from this area due to the impassibility of the dense reed-beds. 

Probability of occurrence: LIKELY. 

Degree to which the impact may cause irreplaceable loss of resources: No resources will be irreplaceable lost, because WLT individuals can utilise other suitable habitat options in the 
general region.  

Degree to which the impact can be reversed: COMPLETELY REVERSIBLE. 

Indirect impacts: The resilience of the WLT population in this area is slightly reduced by the unavailability of this area that could 
otherwise potentially offer habitat for shelter/foraging and dispersal/migration needs. 

Cumulative impact prior to mitigation: LOW. The impact would not result in significant cumulative effects. 

Significance rating of impact prior to mitigation: LOW NEGATIVE. The unavailability of this particular site for WLT utilisation is not deemed to be a significant 
restriction on WLT viability in this region. 

Degree to which the impact can be avoided: LOW. The nature of the No-Go alternative is such that the status quo will remain (i.e. no active management or 
mitigations will be applied). 

Degree to which the impact can be managed: LOW. The nature of the No-Go alternative is such that the status quo will remain (i.e. no active management or 
mitigations will be applied). 

Degree to which the impact can be mitigated: LOW. The nature of the No-Go alternative is such that the status quo will remain (i.e. no active management or 
mitigations will be applied). 

Proposed mitigation: NONE: The nature of the No-Go alternative is such that the status quo will remain (i.e. no active management or 
mitigations will be applied). 

Residual impacts: No residual impacts. 
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Cumulative impact post mitigation: NOT APPLICABLE: The nature of the No-Go alternative is such that the status quo will remain (i.e. no active 
management or mitigations will be applied). 

Significance rating of impact after mitigation: NOT APPLICABLE: The nature of the No-Go alternative is such that the status quo will remain (i.e. no active 
management or mitigations will be applied). 
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14 IMPACT ASSESSMENT OF THE NO-GO ALTERNATIVE 

From a WLT perspective, the No-Go alternative would generally be more advantageous. This is mostly 

because the projected negative impact is relatively low.  Although the semi-natural transformed habitat 

of the LM Phase 8 site is likely to deteriorate somewhat in quality over time, the No-Go alternative 

nevertheless does not present the type of negative impacts that are associated with the LMP8 

retirement village development alternative. It will: (1) not destroy/lose chunks of WLT shelter/foraging 

habitat; (2) not significantly decrease WLT dispersal potential; (3) not create high-risk zones; (4) not 

cause an increase in traffic; and (5) not kill toads during construction phase. On the other hand, the No-

Go alternative also lacks certain positive benefits that are specifically associated with the LMP8 

retirement village development alternative. These are: (1) the instalment of amphibian underpasses 

along Noordhoek Main Road to alleviate WLT road mortalities; (2) the transformation of reed-bed 

wetland habitat into vegetated terrestrial habitat that better serves WLT shelter/foraging requirements; 

and (3) the construction of wetlands (stormwater detention ponds) that may potentially function as 

additional WLT breeding habitat. 

 
15 CONCLUSIONS AND RECOMMENDATIONS 

The most significant findings of the 2017 and 2019 survey efforts and previous reports are summarised 
and discussed below, together with recommendations where appropriate: 
 
SALINITY 
 With the exception of Pan A (as per Figure 3), the centrally situated saltmarsh wetlands of the 

LMP8 site are in general too saline for WLT breeding purposes, and it does not seem feasible to 
modify and manage these as WLT breeding habitats. The recommendation to manage these as 
saltmarsh habitat to encourage utilisation by wader birds is therefore a much more plausible 
objective. 

 The salinity of the main lake is currently close to or at the salinity threshold for WLT breeding 
requirements. Stormwater runoff that were previously directed onto the LMP8 saltmarsh terrain 
should instead be directed to the main lake, which may potentially help to improve salinity levels 
for WLT breeding. On the other hand, the spill-over flooding of the main lake into the LMP8 
wetlands must not be obstructed. This should be allowed to happen naturally during periods of 
high rainfall, so that areas like Pan A (see Figure 3) can sporadically become fresh enough for WLT 
breeding events. 

 
SHELTER AND FORAGING HABITAT 
 The centrally situated saltmarsh wetlands of the LMP8 site are characterised with dense reed 

infestations, which seemingly inhibits WLTs from utilising this terrain because mobility is 
hampered. 

 The terrestrial terrain of the LME and the LMP8 site do apparently serve as WLT shelter/foraging 
habitat and/or as WLT ecological corridors (based on Toad NUTS observations), and the area 
abutting with Noordhoek Main Road is especially important in this regard. The LMP8 development 
layouts (i.e. alternatives 1 and 2) have been mindful of this, and have incorporated various 
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components which strive to achieve a similar toad-accommodating scenario as per the greater 
LME setup. 

 Although some WLT shelter/foraging habitat will be lost due to the development, it is feasible to 
provide adequate substitute habitat within the LMP8 development. The final Landscaping Master 
Plan (LMP) must be prepared with input from amphibian specialist. The LMP must place specific 
focus on WLT requirements. The WLT population that inhabits the greater LME seems able to cope 
reasonably well within this type of residential setting. The landscape/gardening formula used here 
can serve as guidelines for the LM Phase 8 development. 

 The conversion of dense reed-bed habitat into more open terrestrial habitat along the outer areas 
of the LMP8 site will likely provide additional substitute WLT shelter/foraging habitat. 

 
ROAD MORTALITIES 
The greater LME WLT population appears to have coped thus far with the negative aspects that are 
associated with a residential environment. In fact it is speculated that WLTs did not historically breed 
specifically in this particular area, and that the LME inadvertently may have improved conditions for 
WLTs. But traffic on roads probably remains a significant negative impact which can only be partially 
mitigated. It seems to be a case of improving on WLT living and breeding conditions on the one hand, 
whilst also having to endure/accept a degree of WLT road mortality. The fact that the greater LME 
WLT population is still operational is encouraging for the prospects of developing the LMP8 site. The 
major additional advantage will be the instalment of the Noordhoek Main Road amphibian 
underpasses, a measure that may potentially provide significant mitigation in respect of WLT road 
mortalities. On condition of the environmental authorization, the final design must be formulated in 
consultation with the Western Cape Provincial Administration, CoCT representatives, engineers, and 
an amphibian specialist. 
 
WLT MONITORING 
This amphibian baseline and impact assessment report was compiled to inform the Environmental 
Impact Assessment (EIA) process, and its findings will be incorporated into an Environmental 
Management Plan (EMP) for the proposed LMP8 development. The EMP will include greater detail of 
the WLT mitigation measures that must be implemented. Should this project be approved, it is 
recommended that a WLT Monitoring Plan (WLTMP) be drafted to monitor and evaluate the success 
of the various WLT mitigation measures, especially in respect of the Noordhoek Main Road 
underpasses. 
 
POLICY ON DOMESTIC PETS 
It is a well-established fact that cats and dogs can in some cases be significant negative influences on 
certain faunal elements (e.g. small mammals, birds, reptiles, amphibians, invertebrates), both in terms 
of actively hunting specimens or by disturbing or scaring off individuals. Under certain circumstances 
it may sometimes be necessary in impose a policy that bans residents from keeping cats and dogs. 
However, in the case of the greater LME and the proposed Phase 8 development intention, such a ban 
is not justifiable. As such, cats and dogs may be kept by resident. However, a degree of pet regulation 
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would still be appropriate, especially so in the case of dogs which should not be allowed to roam freely 
(unattended) within the estate. 
 
DEVELOPMENT VS NO-GO ALTERNATIVE 
All factors considered the No-Go alternative generally provides less negative impacts for WLTs, 
whereas development alternatives 1 and 2 (but not alternative 3) provide some positive opportunities 
that are likely to improve conditions locally for WLTs. Development alternative 3 is generally of a lower 
overall impact compared to alternatives 1 and 2, but it lacks the various positive opportunities that 
are associated with 1 and 2 (i.e. increase of WLT shelter/foraging and dispersal/migration habitat, and 
the instalment of amphibian underpasses along Noordhoek Main Road). All three of the development 
alternatives are regarded as acceptable development intentions that will not be of significant 
detriment to the local WLT population. In weighing up the positives and negatives that are associated 
with the fairly similar development alternatives 1 and 2, alternative 2 is the preferable option because 
it is a somewhat more refined version of alternative 1. Although both meet the requirements of being 
appropriate and acceptable development options that would adequately cater for WLT considerations, 
alternative 2 has better clustering and positioning of the residential units and lifestyle centre to free 
up more of the wetland habitat. It is therefore regarded as being the preferred of the two 110-unit 
development alternatives that were assessed for the LMP8 project. 
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17 APPENDIX 1: Water sampling sites of the 2017 surveys 

Below are brief site descriptions of 25 wetland sites that were sampled to check primarily for salinity 
levels. The first seven sites are associated with the proposed LMP8 site for development (Erf 3823), 
followed by six other sites within the LME and 12 known WLT breeding wetlands in the general region. 
 

 

LM1: Phase 8 site (sample #14) 

LAT: 34° 06' 54.8"S LON: 18° 22' 52.3"E 
Channel in saltmarsh terrain, linked to the 
main lake when full. Fringed by Typha 
capenis and Phragmites australis. No WLT 
breeding activity known from this area, 
presumably due to the waters being too 
saline.  
1 September 2017 1 December 2017 

pH: 7.92 pH: 8.5 

Salinity (ppt): 3.47 Salinity (ppt): 4.2 

   
 

LM2: Phase 8 site (sample #15) 

LAT: 34° 06' 53.7"S LON: 18° 22' 57.0"E 
Round depression in saltmarsh terrain, 
fringed by Typha capensis and Phragmites 
australis. Water surface area about 185m2. 
No WLT breeding activity known from this 
area, presumably due to the waters being 
too saline.  
1 September 2017 1 December 2017 

pH: 7.96 pH: 8.55 

Salinity (ppt): 8.48 Salinity (ppt): 9.5 

   
 

LM3: Phase 8 site (sample #16) 

LAT: 34° 06' 55.9"S LON: 18° 22' 56.1"E 
Saltmarsh pan with submerged Sarcocornia 
natalensis and Cynodon dactylon, fringed 
with Typha capensis and Schoenoplectus 
scirpoides. Water surface area of pan section 
about 1328m2. No WLT breeding activity 
known from this area, presumably due to 
the waters being too saline. 
1 September 2017 1 December 2017 

pH: 8.31 pH: 8.72 

Salinity (ppt): 6.92 Salinity (ppt): 12.44 
 

LM4: Phase 8 site (sample #17) 
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LAT: 34° 06' 58.7"S LON: 18° 22' 59.0"E 
Deeper channel in saltmarsh terrain, linked 
with pans of the Lake Michelle Phase 8 site. 
Fringed with Typha capensis. No WLT 
breeding activity known from this area, 
presumably due to the waters being too 
saline.  
1 September 2017 1 December 2017 

pH: 8.08 pH: 8.61 

Salinity (ppt): 7.66 Salinity (ppt): 11.59 

   
 

LM5: Phase 8 site (sample #18) 

LAT: 34° 06' 57.6"S LON: 18° 22' 53.7"E 
North-eastern most extend of Lake Michelle 
main water body, where it links with 
channels within Phase 8 site. Fringed with 
Typha capensis, Schoenoplectus scirpoides 
and Phragmites australis. No WLT breeding 
activity known from this area.  
1 September 2017 1 December 2017 

pH: 8.19 pH: 8.68 

Salinity (ppt): 3.02 Salinity (ppt): 3.55 

   
 

LM6: Phase 8 site (sample #21) 

LAT: 34° 07' 01.1"S LON: 18° 22' 57.0"E 
Channel in saltmarsh terrain, linked to the 
main lake (when full). Densely fringed by 
Typha capensis. No WLT breeding activity 
known from this area. 
 
  
1 September 2017 1 December 2017 

pH: 8.06 pH: 8.6 

Salinity (ppt): 3.1 Salinity (ppt): 3.55 
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LM7: Phase 8 site (sample #24) 

LAT: 34° 06' 56.3"S LON: 18° 22' 51.8"E 
Seasonal salt pan on edge of main lake, with 
Sarcocornia natalensis within pan and a 
fringe of Typha capensis and Phragmites 
australis. Water surface area of pan section 
about 2798m2. No WLT breeding activity 
known from this area, presumably due to 
the waters being too saline. 
1 September 2017 1 December 2017 

pH: Not sampled pH: 8.53 

Salinity: No sample Salinity (ppt): 17.97 
 

 

LM8: Filter pond 1  (sample #19) 

LAT: 34° 06' 55.0"S LON: 18° 22' 42.4"E 
Channel flowing from the north-west into 
the main lake. Fringed with Phragmites 
australis. WLT breeding recorded from this 
wetland (LME resident, pers. comm.). 
 
  
1 September 2017 1 December 2017 

pH: 8.24 pH: 8.82 

Salinity (ppt): 3.05 Salinity (ppt): 3.45 

   
 

LM9: Filter pond 2 (sample #20) 

LAT: 34° 07' 00.2"S LON: 18° 22' 39.3"E 
Channel flowing from the north-west into 
the main lake. Fringed with Schoenoplectus 
scirpoides and Typha capensis, with dense 
Potamogeton pectinatus. WLT breeding 
recorded from this wetland (LME resident, 
pers. comm.).  
1 September 2017 1 December 2017 

pH: 8.22 pH: 8.88 

Salinity (ppt): 3.22 Salinity (ppt): 3.45 
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LM10: Filter pond 6 (sample #13) 

LAT: 34° 07' 10.6"S LON: 18° 22' 29.1"E 
Fringed with Schoenoplectus scirpoides, with 
dense Potamogeton pectinatus in main 
pond. Water surface area about 4709m2. A 
confirmed WLT breeding site, with recent 
(2017) activity recorded. 
  
1 September 2017 1 December 2017 

pH: 8.01 pH: 8.97 

Salinity (ppt): 3.01 Salinity (ppt): 3.4 

 
 

LM11: Near Blue Fin Point (sample #12A) 

LAT: 34° 07' 12.1"S LON: 18° 22' 53.4"E 
Seasonal pan on edge of main water body of 
Lake Michelle. Fringed with Schoenoplectus 
scirpoides and Phragmites australis. Some 
Sarcocornia natalensis also present. A 
confirmed WLT breeding site. 
  
1 September 2017 1 December 2017 

pH: 8.31 pH: 8.28 

Salinity (ppt): 2.14 Salinity (ppt): 4.35 

   
 

LM12: Near Blue Fin Point  (sample #12B) 

LAT: 34° 07' 12.0"S LON: 18° 22' 52.7"E 
Adjacent to sample site 12, slightly deeper 
into the main water body. Fringed with 
Schoenoplectus scirpoides. A confirmed WLT 
breeding site, with recent (2017) activity 
recorded. 
  
1 September 2017 1 December 2017 

pH: 8.02 pH: 8.76 

Salinity (ppt): 2.79 Salinity (ppt): 3.32 
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LM13: Northshore entrance (sample #22) 

LAT: 34° 06' 47.6"S LON: 18° 22' 52.9"E 
Artificial pond created as a water feature at 
entrance to Lake Michelle estate.  Water 
surface area about 504m2, and connected to 
three more ponds. This is a confirmed WLT 
breeding site, with sporadic breeding 
activities noted during past few years.  
1 September 2017 1 December 2017 

pH: 8.34 pH: 9.09 

Salinity (ppt): 0.96 Salinity (ppt): 1.07 

   
 

Cape Point Vineyards 1 (sample #1) 

LAT: 34° 05' 56.1"S LON: 18° 22' 57.4"E 
Artificial lined pond with rockery fringe and 
sparse vegetation in the water. Indigenous 
garden around edge. Water surface area 
about 435m2. A confirmed WLT breeding 
site, with breeding activity noted in 2017. 
  
1 September 2017 1 December 2017 

pH: 8.26 pH: 8.77 

Salinity (ppt): 0.19 Salinity (ppt): 0.2 

   
 

Cape Point Vineyards 2 (sample #2) 

LAT: 34° 05' 56.8"S LON: 18° 22' 57.8"E 
Artificial lined pond with rockery fringe. 
Emergent vegetation, mostly Typha capensis 
and Schoenoplectus scirpoides. Water more 
turbid than CPV1, due to sediment deposit 
at an inflow area. Water surface area about 
200m2. A confirmed WLT breeding site, with 
breeding activity noted in 2017. 
1 September 2017 1 December 2017 

pH: 8.09 pH: 8.52 

Salinity (ppt): 0.09 Salinity (ppt): 0.17 
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Cape Point Vineyards 3 (sample #9) 

LAT: 34° 05' 41.3"S LON: 18° 23' 13.9"E 
Large dam with artificial rockery on banks 
and sparse fringing vegetation, with Typha 
capensis beds in corners of dam and 
Potamogeton pectinatus growing densely in 
shallower areas. Water surface area about 
6964m2. A confirmed WLT breeding site, 
with breeding activity noted in 2017. 
1 September 2017 1 December 2017 

pH: 8.28 pH: 8.99 

Salinity (ppt): 0.22 Salinity (ppt): 0.22 

   
 

Chapman's Bay Estate pond (sample #5) 

LAT: 34° 07' 07.2"S LON: 18° 23' 41.3"E 
Natural valley bottom wetland with 
strandveld vegetation, fringed with Typha 
capensis and Cynodon dactylon. Chapmans 
Peak estate storm water ponds would 
overflow into the area if they fill up. Water 
surface area about 5265m2. A historical WLT 
breeding site, with no recent records. 
1 September 2017 1 December 2017 

pH: 7.87 pH: No sample 

Salinity (ppt): 0.47 Salinity: No sample 

   
 

De Villiers Farm 1 (sample #6) 

LAT: 34° 05' 58.5"S LON: 18° 22' 54.7"E 
Very small excavated pond on hill-slope, 
filled with groundwater. Fringed with Typha 
capensis and dense Isolepis prolifera. Water 
surface area about 67m2. A confirmed WLT 
breeding site, with breeding activity noted in 
2017.  
1 September 2017 1 December 2017 

pH: 7.64 pH: 8.04 

Salinity (ppt): 0.45 Salinity (ppt): 0.51 
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De Villiers Farm 2 (sample #7) 

LAT: 34° 06' 01.7"S LON: 18° 22' 56.4"E 
Deeply excavated dam filled by groundwater 
and used as an agricultural water supply. 
Sparse fringe with a large Schoenoplectus 
scirpoides reed-bed in northern portion. 
Water surface area about 465m2. A 
confirmed WLT breeding site, with breeding 
activity noted in 2017. 
1 September 2017 1 December 2017 

pH: 7.7 pH: 8.22 

Salinity (ppt): 0.35 Salinity (ppt): 0.4 
 

 

De Villiers Farm 3 (sample #8) 

LAT: 34° 06' 02.6"S LON: 18° 23' 02.5"E 
Shallow dam filled by groundwater. Densely 
vegetated with Typha capensis and 
Schoenoplectus scirpoides. Water surface 
area about 2115m2. A confirmed WLT 
breeding site. However, no breeding activity 
have been recorded from here during the 
past ten years. 
1 September 2017 1 December 2017 

pH: 7.72 pH: 8.19 

Salinity (ppt): 0.38 Salinity (ppt): 0.39 

   
 

Hou Moed Ave pond (sample #3) 

LAT: 34° 07' 17.0"S LON: 18° 23' 07.9"E 
Natural pond within dense Typha capensis 
and Phragmites australis reed-bed fringe. 
Water surface area about 1100m2. A 
confirmed WLT breeding site, with breeding 
activity noted in 2017. 
  
1 September 2017 1 December 2017 

pH: 7.85 pH: 8.97 

Salinity (ppt): 0.63 Salinity (ppt): 0.66 
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Oak Way pond (sample #4) 

LAT: 34° 07' 23.1"S LON: 18° 22' 58.1"E 
Natural pond within dense Typha capensis 
and Phragmites australis reed-bed, as well 
as Schinus terebinthifolius trees along fringe. 
Water surface area about 1348m2. A 
confirmed WLT breeding site, with breeding 
activity noted in 2017.  
1 September 2017 1 December 2017 

pH: 7.9 pH: 8.42 

Salinity (ppt): 1.02 Salinity (ppt): 1.11 

 
 

Springvale Trout Farm 1  (sample #11) 

LAT: 34° 06' 13.5"S LON: 18° 23' 08.0"E 
Dam upstream of Springvale dam 2, fringed 
with Typha capensis and Schoenoplectus 
scirpoides. Water surface area about 
1960m2. A confirmed WLT breeding site, 
with breeding activity noted in recent years. 
  
1 September 2017 1 December 2017 

pH: 7.91 pH: 8.53 

Salinity (ppt): 0.86 Salinity (ppt): 0.87 

   
 

Springvale Trout Farm 2 (sample #10) 

LAT: 34° 06' 13.3"S LON: 18° 23' 05.0"E 
Dam fringed with Typha capensis and 
Schoenoplectus scirpoides. Water surface 
area about 1674m2. A confirmed WLT 
breeding site, with breeding activity noted in 
2017. 
  
1 September 2017 1 December 2017 

pH: 8 pH: 8.6 

Salinity (ppt): 1.06 Salinity (ppt): 1.07 
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Skilpadsvlei, Kommetjie (sample #23) 

LAT: 34° 08' 17.6"S LON: 18° 19' 30.7"E 
Rehabilitated depression wetland, fringed 
with Bolboschoenus maritimus and Cynodon 
dactylon. Water surface area about 784m2. 
This is currently an active WLT breeding site 
that came into use soon after the wetland 
was rehabilitated. Breeding noted during 
the 2017 season. 
1 September 2017 1 December 2017 

pH: 8.14 pH: 8.86 

Salinity (ppt): 1.78 Salinity (ppt): 2.43 
 

 

18 APPENDIX 2: Toad-friendly considerations 

STRIKE A BALANCE BETWEEN RESIDENTIAL UNITS AND UNDEVELOPED SPACE: To a certain degree 
WLTs are able to inhabit residential gardens as a substitute where their natural shelter/forage habitat 
have been lost, even though garden settings in most cases are generally still suboptimal compared to 
natural habitat. How viable these substitute areas of occupancy will be in the long-term remains to be 
seen, but tentatively they seem to be adequate. The conceptual layout for the Evergreen Lake Michelle 
Retirement Village has factored in some of these WLT requirements, and it must make ample provision 
for a mosaic of semi-natural habitat and gardens integrated with the residential components. The 
current setup at the LME serve as additional guidelines in this regard. 
 
PROVIDE ADEQUATE TOAD DISPERSAL OPTIONS: Aim to create a residential setting that would for the 
most not restrict the movement of WLTs. The perimeter fence of the site must be permeable (e.g. see 
Figures 33 and 34). Likewise, the individual residential plots should also have permeable boundaries. 
Brick or concrete walls should have fist-sized gaps or pipes at ground level to allow toads to readily 
move to and fro.  
 

  
Figure 33: An example of permeable toad-
friendly fencing in a residential setting. 

Figure 34: Example of permeable toad-friendly 
fencing. 
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TRY TO KEEP TOADS OFF INTERNAL ROADS: When building new roads, it provides an opportunity to 
integrate arrays of underpasses for toads to move under rather than onto roads. The effectiveness of 
such underpasses are greatly increase when used in conjunction with barrier walls or fencing that 1) 
serve to keep toads off the roads and 2) serve to direct toads towards the underpass thoroughfare. 
See Figures 27, 28 and 35 to 39 for examples of exclusion barriers and underpasses. 
 
INSTALL TOAD-SAVERS IN SWIMMING POOLS: Conventional swimming pools can be problematic in 
areas that are inhabited by toads. Toads falling into pools will eventually drown if they cannot escape. 
Fortunately a simple and effective toad-saving device is available (from the Toad NUTS) that can be 
installed in pools to address this issue. 
 
ADVOCATE THE TOAD: The Toad NUTS is a group of volunteers concerned with the welfare of the WLT, 
primarily in the Noordhoek region and surroundings. Other than actively patrolling roads on rainy 
nights to aid toads on roads, this group also provides local education about the plight and conservation 
of WLTs. Installing an awareness of toad issues and toad-friendly practices with the residential 
community can accomplish a great deal in safeguarding the species in a residential setting. 
 
CREATE ADDITIONAL TOAD BREEDING HABITAT ON RESIDENTAIL PROPERIES: WLTs are known to 
sometimes breed in small artificial/ornamental garden ponds. This is the kind of information that can 
be relayed to homeowners, to encourage participation in WLT conservation. 
  

Figure 35: An example of an underpass with a grid roof, designed for toads and other small faunal 
species. The entrance/exit points are fringed with steep-sided walls to direct faunal movements. 
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Figure 36: Underpass with a grid roof and 
directing walls. 

Figure 37: Underpass with a grid roof. 

  
Figure 38: Underpass with a grid roof, designed 
for toads and other small faunal species. 

Figure 39: Underpass with a grid roof, designed 
for toads and other small faunal species. 

 


