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BACKGROUND 
 
The introduction of invasive alien fishes to rivers of the Cape Floristic Region (CFR) in the late 
1800s and early to mid 1900s, primarily for angling purposes, has had major impacts on the 
indigenous aquatic faunas. Almost all the fish species of this region are now classed in 
threatened categories in the IUCN red data list (http://www.iucnredlist.org), with invasive alien 
fishes highlighted as having the major impact in almost all species assessments (Appendix 1).   
 
Eradication of invasive alien fishes is thus a critical component of conservation plans for 
endangered fish species in the CFR. Section 28 of NEMA places an obligation on CapeNature 
to remedy degradation of environments harmed by alien and/or invasive species. This proposed 
pilot project aims to demonstrate one or more successful invasive alien eradications and 
consequent recovery of natural ecosystems containing indigenous fishes to provide the basis for 
the development of protocols for addressing similar problems in other rivers. 
 
The eradication of invasive alien species is not a listed activity in terms of South Africa’s 
environmental legislation. However, under the National Environmental Management Act 107 of 
1998, Section 28, a duty of care should be exercised when engaging in activities that may have 
a detrimental effect on the environment, and the National Water Act contains legislation 
pertaining to the use of water that needs to be addressed. The World Bank’s safeguard policies 
suggest that an impact assessment is needed to determine whether the proposed use of piscicides 
(one of the eradication options, see below) is viable and environmentally safe.  
 
Thus, in response to the recognised need for an EIA, and following a tendering process, Cape 
Nature appointed Enviro-Fish Africa (Pty) Ltd (EFA) to carry out the EIA on its behalf. 
 
Four river sections were identified for the pilot project where (a) indigenous species were 
critically endangered with invasive alien fishes a major component of the threats to survival, (b) 
invasive alien fish eradication was feasible, (c) ecological integrity was such that the rivers 
would provide healthy habitats for the indigenous fishes if the invasive aliens were removed, 
and (d) the rivers were not of major importance for angling. Three of the pilot sites are in the 
Cederberg and one in the Eastern Cape. 
 
EIAs are guided by the principles outlined in the Environmental Impact Management Guideline 
Document published by the Department of Environmental Affairs and Tourism (DEAT 1998).  
The scoping phase contained an extensive consultation process described in more detail in the 
scoping report. The outcome was a decision to go ahead with a thorough EIA in the interests of 
‘Duty of Care’ in terms of Section 28(1) of NEMA which states that: 
 

“Every person who causes, has caused or may cause significant pollution or 
degradation of the environment must take reasonable measures to prevent 
such pollution or degradation from occurring, continuing or recurring, or, in 
so far as such harm to the environment is authorised by law or cannot 
reasonably be avoided or stopped, to minimise and rectify such pollution or 
degradation of the environment”.   

 
The first stage of the EIA was the preparation of a draft Scoping Report. In addition to direct 
contact with IAPs, the Draft Scoping Report was made available in the town libraries in the 
area, as well as on the EFA website (http://www.envirofishafrica.co.za/projects.php?path).  



   

  

During this public review period in July/August 2008, public meetings were held in the area to 
give IAPs an opportunity to ask questions and comment on the proposed activity and the Draft 
Scoping Report.   
 
Following the correspondence and public meetings, the comments received from IAPs were  
responded to and incorporated into the Scoping Report, which was published on the EFA 
website (EFA, 2008). The Biodiversity Directorate of DEAT was asked to review the outputs of 
the EIA to provide guidance. This Directorate as well as DEDEA in the Eastern Cape and 
DEADP in the Western Cape are currently reviewing the Scoping Report and will be asked to 
also review this EIR and the EMP after submission to the conservation authorities.  
 
The EIA entered the Environmental Impact Assessment Phase and this report incorporates the 
specialist reports prepared on ecotoxicology, impacts on fishes, impacts on macroinvertebrates 
and impacts on amphibian and other vertebrates. It also includes legal opinion on issues raised 
during the scoping phase as the EIA had clearly defined TOR to address the environmental and 
legislative issues of the project. In view of the significance of the pilot project for future 
invasive alien fish control programmes, EFA was mandated to address broader issues that arose, 
such as national legislation for invasive alien fish species and their control. Information 
available from the extensive faunal studies conducted prior to and during the project 
formulation, together with consultation with experts in the various fields, meant that such 
studies were not considered vital to the project, but it is nevertheless recommended that baseline 
studies of the fauna be made immediately prior to treatment and that the recovery period for 
stream functioning be closely monitored. 
 
The four rivers selected for the pilot project were the Suurvlei, Rondegat and Krom in the 
Cederberg, Western Cape, and the Krom in the Eastern Cape. Detailed descriptions of these 
river sections are included in the scoping report and in this EIR, available online on the EFA 
website. 
 
PROJECT ALTERNATIVES 
 
Four alternatives to the proposed project were considered but rejected for the flowing reasons. 
 
1) Do nothing: The fishes in three of the streams proposed as pilot sites are either (a) Critically 
Endangered and in urgent need of intervention, or (b) indigenous fish communities in restricted 
stretches of streams vulnerable to natural events or further invasion by invasive alien predators. 
At the fourth stream, creation of a sanctuary area is needed for a species that is Critically 
Endangered in its diminishing range adjacent to the proposed stream. Intervention is thus 
urgently needed and the Do Nothing option would result in almost certain extinction for some 
species and continued vulnerability of others. It is therefore not an option. 
 
2) Concentration of available resources elsewhere: Habitat degradation is a problem that 
must be addressed by the conservation authorities, but the current state of degradation of 
habitat, while serious, is not the primary threat to the survival of the threatened species. In some 
cases, in fact, excessive abstraction is the only factor saving headwaters with indigenous species 
from further invasion by bass from lower downstream, while artificial weirs can protect 
indigenous fishes in upper reaches from invasion from downstream. The primary threat is 
invasive alien predation or competition and thus the eradication of invasive aliens is classed 
correctly as of highest priority for conservation.  
 



   

  

3) Translocation of threatened species into streams without invasive aliens: Movement of 
fishes can create more problems than it solves and should only be attempted as a last resort and 
only after research into the potential impacts of the translocated species on the indigenous fauna 
(predominantly macroinvertebrates) of the receiving streams. In the present project, there is 
only one potential candidate for such a translocation. The stretch of the Suurvlei above the 
waterfall that forms an upstream barrier to movement of Barbus erubescens has two artificial 
dams and thus is worthy of consideration as a sanctuary. Similarly, other dams in the Twee 
catchment have created permanent waters where there were only ephemeral streams previously. 
The possibility of such translocation should be researched but should not be conducted in place 
of the invasive alien eradication programme and attempts to improve farming practices in the 
Suurvlei catchment. Translocation is not feasible in the other three systems. 
 
4. Investigate alternative eradication programmes: The selection of the four pilot sites 
involved a lengthy and detailed consultation process. The selected sites fulfil the criteria set for 
pilot programmes and in each case the project addresses critical conservation issues. Further 
eradication proposals should await the outcome of this project. 
 
METHODS OF ERADICATION 
 
Physical methods: Physical methods of eradication (netting and electric fishing) are viable only 
in the upper section of the Krom (Western Cape) River This would entail constructing a 
temporary barrier at the farm to prevent re-infestation, or coordinating eradication in both 
sections of the river, with physical methods in the upper stretch and piscicide in the lower. The 
coordinated use of several backpack electric fishers, in conjunction with the use of fyke nets 
blocking the stream to catch fish fleeing from the electric current, is a possibility to eradicate 
the trout.  
 
Chemical methods: When physical methods of eradication are unlikely to remove all invasive 
alien fish, the use of as the piscicide rotenone is the only means of ensuring the complete 
removal of invasive alien fish from the section of river to be cleared.   Concentration of 
piscicide used is very carefully calculated to ensure that fish are eradicated while minimising 
adverse impacts on non-target organisms such as macroinvertebrates, tadpoles and zooplankton. 
The method is considered suitable for all four stretches of river, although physical methods may 
be attempted first in the upper reaches of the Krom, Western Cape. 

 

The scoping report (EFA, 2008) identified four areas where desk-top specialist studies were 
necessary. These were: 
 

1. Ecotoxicology Desktop Study 
2. Impacts on Invertebrates 
3. Impacts on Vertebrates 
4. Impacts on Fish 

 
A fifth study was added later after consultation with CapeNature to investigate the legal issues 
surrounding the project. 
 
 The emphasis in the original four specialist reports is to assess the impacts of the project on the 
environment and the results of recommended mitigation. These impacts are then rated as 
described below.  



   

  

 
The programme will have negligible impact on the terrestrial ecology. Riparian landowners 
would be advised to keep swine away from the treated stretches for the duration of the 
treatment, but we did not observe swine in the project areas. Other livestock can also be 
provided with separate water supplies for the treatment period. One possible benefit to the 
terrestrial ecosystem will be the removal of invasive alien vegetation prior to and after 
treatment, if the recommendation to do so is implemented. 
 
The pilot sites are situated in conservation areas, where land use consists of commercial 
farming, government and private conservancies, and tourism (largely ecotourism) based on the 
ecological significance of the areas. There are thus no social impacts on the inhabitants of the 
area. The only impact of any kind is on recreational angling, but this is of very minor 
significance in the area.  
 
ECOTOXICOLOGY STUDY 
 
The main focus of this study is to provide input on the following questions:  
• What is known about the toxicology and impacts of rotenone from both field and 

laboratory studies? 
• Will the use of rotenone result in unacceptable loss of aquatic biodiversity in the 

selected rivers? 
 
Most chronic toxicity data obtained were for concentrations that are lethal to 50% of the 
population. Aquatic species show a wide range of tolerances to rotenone exposure. For a range 
of macroinvertebrates (mayflies, stoneflies, caddisflies, dragonflies, true flies and beetles), 
concentrations at which mortalities were observed ranged from 0.003 mg/L rotenone at 3 hours 
to 0.2 mg/L at 48 hours. 
 
Based on field observations, the following factors may contribute to the long-term ecological 
impact and subsequent recovery of the river reaches: 
• Frequency of application of rotenone. 
• Concentration and duration of rotenone exposure. 
• Timing of application of rotenone.  
• The extent or degree of changes to the ecosystems in question as well as their habitat 

integrity. 
• Presence of refugia and distance between impacted area and refugia areas. 
• Life-histories of non-target species, as well as time of year relative to their life-history 

development 
 
The ecotoxicology chapter in the full version of this report indicates through a series of graphs 
how to minimise impacts on faunal groups. The reality of the project situation is, however, that 
the concentration employed must be high enough to achieve 100% mortality of the targeted 
invasive alien fishes, which are: Suurvlei River, Cape kurper; Rondegat River, smallmouth bass, 
bluegill, Clanwilliam yellowfish; Krom River (WC), rainbow trout, bass, bluegill; Krom River 
(EC), bass. 
 
The recommended dosage of rotenone suitable for this project, based on advice from the 
American Fish and Wildlfie Service (Dr B. Finlayson), is 0.025 – 0.05 mg/L of active 
ingredient. This concentration will have widely differing impacts on the various faunal groups. 
Many insect groups have LC50s at concentrations an order of magnitude, and in some cases two 



   

  

orders of magnitudes greater (e.g. many caddisflies, whirligig beetles and molluscs), than that 
being used in this project. Amphibia, with the exception of clawed toads, which have similar 
sensitivities to fish, are also susceptible at concentrations two orders of magnitude greater than 
that being proposed for the treatment. 
 
The treatment, therefore, will have some negative impacts on the other faunal elements present 
in the streams but the majority of organisms over a wide range of taxonomic groups can be 
expected to survive. Aided by migration from the streams above and below the treatment 
stretches, rapid recovery of the stream faunas is to be expected. 
 
The environmental management plan produced during the EIA must include monitoring of the 
impacts of the rotenone application on non-target organisms. This is to evaluate and understand 
the impacts of the rotenone application in relation to future invasive alien fish species 
eradication projects. Sites should be selected to ensure that adequate control and treatment sites 
are incorporated in the monitoring programme and adequate replication is ensured.  
 
MACROINVERTEBRATE STUDY 
 
The main focus was: 
• To assess whether proposed methods of removing invasive fish from the four target 

streams pose a risk to invertebrate diversity. 
• To suggest alternative removal methods and mitigation measures where necessary. 
 
Invertebrate samples were available from a research programme covering all four rivers. 
 
Removal or addition of fish species to a river often results in changes to other organisms within 
the river food web and may alter ecosystem functioning (such as nutrient turn-over and energy 
flow). In South African rivers, invasive bass deplete indigenous fish and thereby change the 
invertebrate community. The freshwater invertebrate faunas of the Cape Floristic Region (CFR) 
are highly diverse, with high levels of endemicity. The conservation status of the aquatic 
invertebrates has been assessed for only a few species although many are known to be highly 
range-restricted. The endemic and range restricted nature of many of the aquatic invertebrates 
suggests that, in order to conserve biodiversity and ecosystem processes, it is desirable to 
minimise the spread of invasive fish and, where feasible, to rehabilitate rivers currently invaded. 
The reported severity of the impacts of rotenone on macroinvertebrates varies greatly from 
“mild and temporary damage to bottom (invertebrate) fauna” to “eradication of major parts of 
the invertebrate community”. The sensitivity of benthic invertebrates to rotenone at 
concentrations used to eradicate fish is species-dependent: all species appear to experience some 
immediate decrease in abundance whilst others may vanish entirely from the treated reach 
Recovery rates for most groups of aquatic invertebrates are fast although some may take a long-
time (at least 5 years) to recover. The rate of recovery is dependent on a combination of the 
following factors: mode of dispersal, whether in water (often as eggs or larvae) or by air (as 
flying adults); size and connectedness of the upstream source population including non-target 
tributaries; relative isolation of the target river i.e. number and connectedness of potential 
source populations and distance of these populations from the target river; length of the target 
river reach denuded of invertebrates.  
 
 
 
 



   

  

Conclusions are: 
- With exception of the upper Krom, Cederberg, which is otherwise relatively 

unimpacted, aquatic biota will benefit most by the formation of conservancies wherein 
other human-mediated impacts are addressed in addition to removal of invasive fish. 

- Systematic monitoring on each of the four rivers should be performed before, during and 
after the rehabilitation procedure. This will allow mitigation of any impacts (e.g. 
denuded invertebrate populations) and will inform future conservation strategy.  

 
AMPHIBIA AND OTHER VERTEBRATES STUDY 
 
All four stream segments are within the fynbos biome and have similar amphibian faunas. This 
project is unlikely to have substantial impacts on other terrestrial vertebrates using these 
streams. The Cederberg mountains and Olifants River system span the junction between two 
Global Threatened Biodiversity Hotspots: the Cape Floristic Region and the Succulent Karoo. 
Each of these regions includes a unique amphibian fauna. The Cape Floristic Region is a 
globally important centre of endemism for amphibians with over 53 species, 27 of which are 
endemic to this area including four endemic genera. The South-Western Cape also includes the 
highest density of threatened amphibian species in Southern Africa. Both the Cederberg and the 
Langkloof areas are on the periphery of the Cape Floristic Region, in terms of amphibian 
diversity, however, and harbour relatively few of regionally endemic or threatened species. 
Although the arid succulent karoo harbours relatively low amphibian species diversity, it is a 
regional centre of amphibian endemism within Southern Africa. The interdigitation of these two 
faunas across the Cederberg results in unexpectedly high frog diversity but relatively few 
endemic species and these tend to be limited to a handful of sites on the periphery of this area. 
Several species within each of these biomes reaches there distributional limit within this area. 
By contrast the Langkloof is a transition zone between the Cape fauna and the subtropical 
eastern coastal fauna. As such it has more species but many of these are widespread and 
abundant forms. 
 
Seven species are observed or predicted for the lower Rondegat River, a maximum of seven 
species predicted for the Suurvlei, six species predicted to occur around the Cederberg Krom 
River, and between five and six species in the headwaters of the Krom River. Only one frog 
species in the Cederberg, FitzSimon’s Ghost Frog, Heleophryne depressa, is likely to be 
impacted significantly by the presence or absence of introduced fishes. This species lives and 
breeds within streams and shows partial co-occurrence with some indigenous fishes but is 
almost exclusively complementary with predatory fishes (either indigenous or introduced). A 
related species, the Southern ghost Frog, Heleophryne regis, occurs in upper tributaries of the 
Eastern Cape Krom R, in the Langkloof, and is similarly relevant to this project. Three other 
species of Heleophryne occur in other areas of the Cape Fold Mountains. These species are 
restricted to upper tributary streams in fynbos on Table Mountain sandstone. Typically these 
species are absent from otherwise suitable stream pools in the lower sections of Cape rivers 
which have either a diverse and abundant indigenous fish fauna or are dominated by introduced 
species. Moving towards the headwaters one may find occasional large tadpoles near the 
distributional limit of predatory fishes such as Labeobarbus species or Sandelia capensis. Low 
numbers of Heleophryne tadpoles may occur slightly higher up in the presence of small 
minnows (Pseudobarbus and Barbus species). Somewhat higher tadpole density may be 
observed near the limit of fish distribution where Galaxias spp. are the only indigenous fishes 
and dense populations of Heleophryne tadpoles are typically seen immediately above barriers to 
fish. 
 



   

  

Figures are presented in this report on amphibian distribution from 595 species x location 
survey records in the Greater Cederberg Bioregion and a further 297 records from 16 species 
across the Tsitsikamma – Langkloof area (including 75 records from 10 frog species collected 
in the Eastern Cape Krom River catchment). 
 
Fish are a major determinant of amphibian species distributions. In undisturbed ecosystems, the 
majority of amphibian species show limited or no overlap in occurrence with indigenous fishes. 
A substantial body of literature has accumulated in the past 30 years documenting the 
interactions between introduced predatory fish (in particular rainbow trout, Oncorhynchus 
mykiss, and smallmouth bass, Micropterus dolomieu) and indigenous amphibians. The impact of 
these fishes varies among amphibian species but is generally severely to mildly negative or in 
some cases neutral. No reports of positive responses of native amphibians to introduced fishes 
have been found. In some cases trout or bass have caused the extinction of local populations of 
threatened amphibians, even in well managed protected areas and wilderness areas and have 
been identified as the major threat to endangered amphibian species.  
 
Most frog species do not co-occur with fishes. Some frogs such as Breviceps spp. bypass the 
high predation rates on aquatic eggs and larvae by breeding in moist terrestrial situations and 
through direct development to metamorphosed froglets within the egg capsule. Many species 
with aquatic larvae show clear preferences for fish-free water-bodies such as ephemeral pools 
that are difficult for fish to access (e.g. Tomopterna spp.), or for breeding in streams and lakes 
above natural fish barriers such as waterfalls. Generally those species that co-occur with fish 
have evolved multiple strategies to avoid predation. 
 
Do introduced fish impact on frog populations? Yes, but not in the four sites considered here. 
A combination of rugged topography and upper catchment wilderness reserves limit the 
upstream penetration of fishes and a diverse native fish fauna limit the downstream range of 
Ghost Frogs. Other frogs that co-habit streams with indigenous fishes, such as the Common 
Platanna and River Frogs (Amietia spp.), show behavioural and other adaptations to avoid 
predation. Predation by introduced fishes is, however, a critically threatening process for an 
increasing number of amphibian species in Mediterranean climate ecosystems around the 
world., thus the minimal threat assessed here cannot be assumed for other streams in the Cape 
Floristic Region. 
 
Is the proposed stream fauna recovery project likely to have significantly detrimental 
impacts on threatened amphibian populations? No, at present only one species from the 
Greater Cederberg bioregion is listed as threatened (Cacosternum capense, vulnerable). A 
related species is listed as data deficient (Cacosternum karooicum). Neither of these species 
occur in fynbos or in mountain stream habitats.  
 
How will the removal of introduced fishes affect amphibian communities? Adult frogs vary 
among species in their susceptibility to the piscicide rotenone. The highly aquatic Common 
Platanna, Xenopus laevis, shows similar sensitivity to fish species. Other species tested are less 
sensitive and show little response, as adults, to rotenone treatment. Tadpoles of all amphibian 
species tested seem to be highly susceptible to rotenone. Thus this project will tend to 
immobilise tadpoles in the treatment stream segments. These may be treated in much the same 
way as indigenous fishes affected by this piscicide by netting immobilised tadpoles at 
streamside stations and placing them in buckets of dilute potassium permanganate solution. 
 



   

  

Are there any conservation benefits to frog populations from this project? There are no 
direct benefits to frog populations, but indirect benefits may occur later through related 
improvements in the management of upstream catchments. 
  
Is this project likely to impact on other vertebrates? No other vertebrates are likely to suffer 
significant population declines as a result of this project. Otters, piscivorous birds and water 
snakes occur in these sites at very low density and do not depend on these particular stream 
segments for their survival. Mammals, birds, reptiles and reptiles lack an effective mechanism 
for transport of rotenone into their bloodstream and can tolerate doses several orders of 
magnitude greater than that used in fish removal without ill effects.  
 
What actions should be taken to monitor the proposed intervention and to prevent any 
unexpected negative consequences? All aspects and outcomes of the project should be 
documented, monitored and re-evaluated afterwards. Results of this project should be published 
in a rigorously reviewed and accessible format to provide guidance to similar future proposals. 
 
Conclusion: This project is unlikely to have any significant impacts, either positive or negative, 
on the regional conservation status of non-fish vertebrate fauna. Recommendations are made to 
monitor this operation and to immediately remedy any unexpected negative impacts of this 
project on non-fish stream fauna within the recovery streams. These recommendations, as for 
fish and macroinvertebrates, are aimed primarily at thorough monitoring and documentation of 
the project to inform future projects, and at minimising impacts by rescue and treatment of 
amphibians affected by the piscicide application. 
 
FISH STUDY 
 
This report addresses the problems facing the fishes of the Cape provinces, the problems faced 
by CapeNature and Eastern Cape Parks Board in developing and managing conservation 
programmes for the fishes, the pros and cons of different invasive alien  removal methods, and 
provides an overview of the use of piscicides for eradication of fishes worldwide.  
 
An extensive literature review was conducted. Visits were made to all proposed pilot project 
sites, examining the full length of the target stretches of streams and also the stretches both 
above and below the target areas. Farm dams proposed for invasive alien  eradication were also 
viewed. Landowners on the affected stretches were visited and in some cases discussions were 
followed up by email correspondence. Discussions were held with all experts on the Cape 
provinces freshwater fish faunas. Extensive email correspondence was entered into with anglers 
familiar with the fishing in the Cape provinces, and also with the key angling organisations and 
editors of flyfishing and bass angling magazines in South Africa.  
 
The literature on rotenone is vast (Ling, 2003). Roark (1932) published a bibliography on the 
use of Derris species as insecticides and listed 475 papers. More than 1000 papers were 
published on rotenone between 1990 and 2003 and the literature was reported to be expanding 
at more than 100 papers per year. Several authors presented syntheses of information, of which 
the New Zealand review by Ling (2003) is very comprehensive. 
  
Rotenone has been widely used in southern Africa for fish sampling and invasive alien  fish 
eradication for many years, although rarely reported in the literature. In the Western Cape 
province, for example, recent programmes have been carried out to clear isolated still waters of 
invasive alien  fishes.   



   

  

 
Extensive discussions with all experts on the fish faunas of Cape rivers, together with the 
experience gained through the coordination of the IUCN red data assessments for southern 
African freshwater organisms, led to the conclusion that intervention is urgently needed to 
protect threatened indigenous fishes in the CFR and that eradication of the threat posed by 
invasive alien fish species has the highest priority. In the fish specialist report, therefore, it is 
agreed that this project is important for the survival of endangered fishes and should thus go 
ahead. 
 
The following questions were addressed and answered in the fish specialist study: 
Are the four invasive alien  removal projects necessary for the conservation of indigenous 
species? Yes, the descriptions of the threats facing the species in all four pilot sites, given in the 
IUCN red data assessments database, indicate that action is urgently needed for the protection 
of endangered fish species. 
Are the indigenous fishes in the rivers adequately protected from the consequences of the 
invasive alien removal, whether by physical or chemical methods?  In general, yes. The rock 
catlets in the Western Cape Krom will have to be removed from the stream and kept in 
portapools for the duration of treatment if piscicide is used, while in the Eastern Cape Krom it 
may be necessary to net redfins from the waterfall pools if it is found by fresh surveys to be 
necessary to rotenone these pools to eradicate bass.  
Will the invasive alien removals have consequences on the fish fauna beyond the stretches to 
be targeted? No. In each case there are adequate safeguards, i.e. no or very few indigenous 
fishes present immediately downstream of the stretches to be treated, and physical 
circumstances that ensure minimal impact by rotenone downstream (i.e. dilution even in the 
event of inadequate neutralisation). 
Will the removals affect users of the fish resources, in this case recreational anglers? The 
proposed removals will have an insignificant impact on users of the fish resources. 
What invasive alien fish removal methods are feasible in each of the targeted stretches? 
Rotenone is the recommended method for invasive alien eradication in all four of the streams, 
with the possible exception of the upper part of the Krom, Western Cape, i.e. the narrow, fast-
flowing stretches above Kromrivier Farm, where physical removal may be feasible. In all other 
cases the streams are too complex, making the use of physical methods impossible. 
 Is the proposed use of piscicides as a possible invasive alien eradication method justified in 
these rivers? Yes: it is feasible to use a piscicide, specifically rotenone, provided adequate 
safeguards are put in place, and as the need for the programme has been established by 
CapeNature and associated scientific experts, the use of rotenone is justified in this pilot project. 
 Are there precedents for the project, both successful and unsuccessful, that can be used to 
plan the eradication programme? Yes: the international literature review has revealed that 
rotenone is widely and successfully used for invasive alien eradication programmes on a much 
greater scale than that proposed here.  
Are there adequate safeguards in place to prevent invasive alien fish re-invasions that would 
negate the potential for successful eradication projects? A series of weirs constructed by the 
Working for Water programme ensure that adequate barriers to re-invasion exist on the Krom, 
Eastern Cape. A weir on the Rondegat is an effective barrier but needs strengthening in the 
long-term. A weir at the downstream end of the Krom, Western Cape will be an effective barrier 
if it is repaired and strengthened. A weir needs to be constructed on the Suurvlei. This need not 
be large to prevent reinvasion by Cape kurper. 
 
 
 



   

  

LEGAL OPINION 
 
The conclusions of the legal opinion are as follows: 

� Eradication programme accords with IUCN’s Guidelines for the Prevention of 
Biodiversity Loss Caused by Alien Invasive Species. These guidelines set international 
best practice benchmark for managing invasive aliens. 

� Section 28 of NEMA places an obligation on CapeNature to remedy degradation of 
environments harmed by alien and/or invasive species. 

� CapeNature need not wait until final lists of alien and invasive species are promulgated by 
the Minister of Environmental Affairs and Tourism as the targeted species satisfy 
NEM:BA definitions for “alien” and/or “invasive” species and these species are causing 
ecological harm.  

� Eradication programme must be implemented in accordance with the requirements of 
sections 75 and 76 of NEM:BA. 

� NEM:BA Chapter 7 permits needed for activities affecting specimens of listed threatened 
species. Permits not needed for the “listed” invasive species as final lists of invasive 
species have not been promulgated to date. 

� CapeNature may use rotenone in the manner specified on the product label in the presence 
of a person who is a registered pest control operator (section 7(2)(a) of the Fertilizers, 
Farm Feeds, Agricultural Remedies and Stock Remedies Act, 36 of 1947). 

� No permissions are specifically required for the use of rotenone. 

� Use of rotenone will require licence under National Water Act, 36 of 1998, unless DWAF 
is satisfied that the purpose of the Act will be met by the granting of a licence, permit or 
other authorisation under any other law. 

 
SIGNIFICANCE RATINGS FOR IMPACTS OF THE PROJECT  
 

There are two issues to be resolved in the assessment of impacts. In the first instance, the 
impact of the eradication on the existing aquatic ecosystems of the four streams needs to be 
considered. For the purposes of this assessment, it is assumed that the eradication will be 
conducted in all four streams using the piscicide rotenone. Following the eradication 
programme, the planned rehabilitation of the indigenous fish fauna needs to be assessed. The 
full report contains details of the reasoning behind the summarised tables below. All impacts 
are negative except where clearly indicated. 

 
Impact 1: Invasive alien  vegetation clearance (+ve impact) 

Pre-project Implementation Post-implementation 
���� � Low (-ve) � High (+ve) 

Impact 2: Creation of barriers to migration   
Pre-project Implementation Post-implementation 
���� � Low  � Low 

Impact 3: Impact on stream physical environment  
Pre-project Implementation Post-implementation 
���� � Very Low Nil 

 



   

  

Impact 4: Impact on indigenous fishes: Rondegat River  
Pre-Project Implementation 

without mitigation 
Implementation 
with mitigation 

Recovery phase 
without mitigation 

Recovery phase 
with mitigation 

���� � Low � Very Low � High (+ve) � Very High 
(+ve) 

Impact 5: Impact on indigenous fishes: Suurvlei 
Pre-Project Implementation 

without mitigation 
Implementation 
with mitigation 

Recovery phase 
without mitigation 

Recovery phase 
with mitigation 

���� � High � Very Low � High (+ve) � Very High 
(+ve) 

Impact 6: Impact on indigenous fishes: Krom, WC 
Pre-Project Implementation 

without mitigation 
Implementation 
with mitigation 

Recovery phase 
without mitigation 

Recovery phase 
with mitigation 

���� � High (-ve?) � Low � Moderate 
(+ve) 

� High (+ve) 

Impact 7: Impact on indigenous fishes: Krom, EC 
Pre-Project Implementation 

without mitigation 
Implementation 
with mitigation 

Recovery phase 
without mitigation 

Recovery phase 
with mitigation 

���� � High � Low � Very High 
(+ve) 

� Very High 
(+ve) 

Impact 8: Impact on angling: Rondegat 
Pre-Project Implementation 

without mitigation 
Implementation with 
mitigation 

���� � Very Low � Very Low 
Impact 9: Impact on angling: Suurvlei 

Pre-Project Implementation 
without mitigation 

Implementation with 
mitigation 

���� Nil Nil 
Impact 10: Impact on angling: Krom, WC 

Pre-Project Implementation 
without mitigation 

Implementation with 
mitigation 

���� � Low � Very Low 
Impact 11: Impact on angling: Krom, EC 

Pre-Project Implementation 
without mitigation 

Implementation with 
mitigation 

���� � Very Low � Very Low 
Impact 12: Impact on aquatic invertebrates 

Pre-Project Implementation 
without mitigation 

Implementation 
with mitigation 

Recovery phase 
without mitigation 

Recovery phase 
with mitigation 

���� � High � Moderate � Very High 
(+ve) 

� Very High 
(+ve) 

Impact 13: Impact on amphibians 
Pre-Project Implementation 

without mitigation 
Implementation 
with mitigation 

Recovery phase 
without mitigation 

Recovery phase 
with mitigation 

���� � Low � Low � Low (+ve) � Low (+ve) 
Impact 14: Impact on birds 

Pre-Project Implementation 
without mitigation 

Implementation with 
mitigation 

���� Nil Nil 
 
 



   

  

Impact 15: Impact on terrestrial vertebrates 
Pre-Project Implementation 

without mitigation 
Implementation with 
mitigation 

���� Nil Nil 
Impact 16: Impact on humans 

Pre-Project Implementation 
without mitigation 

Implementation 
with mitigation 

Recovery phase 
without mitigation 

Recovery phase 
with mitigation 

���� � Very Low � Very Low Nil Nil 
Impact 17: Impact on indigenous aquatic and riparian plants 

Pre-Project Implementation 
without mitigation 

Implementation with 
mitigation 

���� Nil Nil 
 
FINAL RECOMMENDATIONS 
 
EFA has taken into account the recommendations of the experts on the fauna and flora of the 
CFR. It has commissioned specialist studies that have largely supported the recommendations 
of the experts. A lengthy, extensive and thorough consultative process was carried out that 
involved direct interaction with IAPs and with the media. This consultative process is fully 
documented in Appendices 4 and 5 of the EIA scoping report, as well as in Appendix 1,2 and 3 
of this report, all of which is available for review on the EFA website. These activities have 
culminated in the assessment of the environmental and social and economic impacts listed 
above. 
 
As a result of this process, it is recommended that the pilot project goes ahead on the four 
streams originally proposed. Recommended steps for implementation of the project, and the 
necessary mitigation to limit environmental impacts, are included in the Environmental 
Management Plan. 
 
All aspects of the project are to be documented, monitored and re-evaluated afterwards. Results 
of this project should be published in a rigorously reviewed and accessible format to provide 
guidance to similar future proposals. 
 
SUBSEQUENT STEPS IN THE EIA PROCESS.  
 
The publication of this Environmental Impact Report and the Environmental Management Plan, 
following the requisite period for comment by IAPs, marks the end of the EIA process. These 
two documents plus the Scoping Report are the final products submitted to the conservation 
authorities to be used to obtain relevant permits as laid out in the legal opinion, and to guide the 
implementation of the project. 
 
 


