
16th Yellowfish Working Group Conference 

 

 

 

 

 

 

PROCEEDINGS OF THE 
16TH YELLOWFISH WORKING GROUP  

CONFERENCE 
 
 

JONKERSHOEK, WESTERN CAPE, 14TH APRIL 2012 

 
 
 

 
Thee River, Cederberg 

 
EDITED BY PETER ARDERNE 

 
 



 

16th Yellowfish Working Group Conference 

1 

 

 
 

CONTENTS 
 Page 
Participants 1 
Opening address – Peter Mills 2 
Anglers will spread yellowfish:social  perceptions towards native fishes in the Western 
Cape – Sean Marr & Philip Collier 

5 

Draft policy on the utilization of indigenous fishes of the Western Cape Province – 
Martine Jordaan, Dean Impson & Pierre de Villiers 

13 

Conservation of the indigenous freshwater fishes of the CFR – Sean Marr 15 
Developing a Biodiversity management Plan for species (BMP-S) Clanwilliam 
sandfish.– Bruce Paxton 

22 

First piscicide treatment of the Rondegat River: how well did we do and where to 
from here? – Dean Impson 

27 

Monitoring the effects of piscicide operations on the biota of the Rondegat River – 
Darragh Woodford 

30 

Project Summary: Thee River rehabilitation and manual eradication of spotted bass 
Micropterus punctulatus in the Thee River, Western Cape – Riaan van der Walt 

34 

Observations of a member of the volunteer team assisting with the manual removal 
of spotted bass from the Thee River. – Klaus Menck 

40 

Preliminary report on the health assessment of Labeobarbus natalensis health from 
selected Kwa-Zulu Natal rivers – Kyle McHugh, Nico Smit & Rob Karssing 

43 

Epizootic Ulcerative Syndrome (EUS): A case study – Kevin Christison 47 
Western Cape Report – Martine Jordaan 49 
KZN Report – Rob Karssing 53 
Discussion & Comment following presentations 56 
Closing address – Peter Mills 60 
FOSAF Fly fishing milestones 61 

 
 
 

PARTICIPANTS 
NAME ORGANISATION PHONE EMAIL 

Arderne, Peter YWG & FOSAF 011-8823051 mwardern@mweb.co.za 
Buthelezi, Sya GDARD 072 1548863 Siyabonga.Buthelezi@gauteng.gov.za 
Christison, 
Kevin 

Dept of Agriculture 021-4342144 KevinCH@nda.agric.za 

Flemming, 
Leonard 

YWG  W.Cape  084 7718534 leonardflemming@gmail.com 

Garrow, Craig YWG  W.Cape 083 6515691 craig@prontoclearing.co.za 
Impson, Dean Cape Nature 082 4140020 dimpson@capenature.co.za 
Marr, Sean UCT 021-6503638 Sean.marr@uct.ac.za 
McHugh, Kyle NW University 082 8473892 sharky.mchugh@gmail.com 
Menck, Klaus YWG  W.Cape 084 2126506 riparianzone@gmail.com 
Mills, Peter YWG & FOSAF 082 5557972 peterjm@mweb.co.za 
Jordaan, Martine CapeNature 082 3707491 mjordaan@capenature.co.za 
Paxton, Bruce Consultant 078 6426179 bruce.r.paxton@gmail.com 
Woodford, 
Darragh 

SAIAB 046-6035800 d.woodford@saiab.ac.za 



 

16th Yellowfish Working Group Conference 

2 

 

 
 
 

OPENING ADDRESS OF THE 16TH YELLOWFISH WORKING GROUP 
CONFERENCE AT JONKERSHOEK IN STELLENBOSCH: APRIL 2012 

 

Firstly I would like to welcome you all to the 16th YWG conference here in the Western Cape.  A 
destination far from the where most of us reside.  As you can see this is a small conference but 
we do have a number of apologies many of whom are regulars at this forum. These are: 
 
Leon Barkhuizen, Bridget Corrigan, Pierre de Villiers, Rob Karssing, Gordon O’Brien, Ramogale 
Sekwele, Wayne Sinclair, Nico Smit & Wynand Vlok. 
 
I would like to thank CapeNature for hosting this event and for being a long term and staunch 
supporter of the YWG.  I know those of you who have put this workshop together have been in 
the field doing important river conservation work.  The added responsibility of arranging this 
event must have placed an extra burden on your already busy schedule. A special word of thanks 
to Martine who undertook the bulk of the arrangements and to Peter Arderne, for his support 
even while in New Zealand. 
 
To refresh our memories as to why we are here I will read out the Mission and Vision of the 
YWG. 
 
MISSION  
To promote the sustainable long-term conservation of the indigenous yellowfish species of 
Southern Africa and their natural aquatic habitat through sustainable land use and wise water 
management.  
 
  VISION  
To promote the long-term conservation of yellowfish, as a flagship group, within their natural 
habitats through sustainable utilisation practices, and as a means to create an awareness of 
conservation with the relevant decision makers.  
 
The YWG is a FOSAF initiative but functions with its own secretariat that consists of Peter 
Arderne and me.  We prepare a monthly newsletter and arrange this workshop which is a forum 
that provides a platform to discussion matters pertaining to the science, management and 
conservation of the South African specie of yellowfish. On occasion we are asked to provide 
support as an interested and affected party or provide expert advice on fresh water conservation 
issues.  In such cases we rely heavily on the expert advice of the many specialists that are 
members of the YWG.   Support of this nature has been provided for both the Magaliesberg and 
Wakkerstroom areas where mining is posing a threat to the fresh water resources of the area.  
However, the strength of the YWG lies in the efforts of our members who do research and river 
conservation activities in their daily duties.   
 
Other initiatives that are working towards the same goals are:   
 

• SAVE – YWG are in support of this group who continually put pressure on the local 
authorities that are failing to manage their waste water properly.   

• The Orange/Vaal River Yellowfish Conservation & Management Association is gaining 
momentum again with the Free State Conservation authorities allocating personnel and 
finances towards this very worthwhile river conservation initiative.  
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• A number of universities are undertaking research and include the University’s of the 
North West, the North and Pretoria.  The conservation authorities of the Cape and 
KZN are also busy with river management activities.  

• The Endangered Wildlife Trust has a river conservation programme in the Marico 
District in the North West Province. 

 
However, this is not nearly enough to stem the tide of poor water resources management at 
all levels of government, none of them fulfilling their legal mandate. The River Health 
Programme by Water Affairs, for example, is all but defunct and the Conservation 
Departments are underfunded, under-skilled and under-staffed.  Not a pretty picture.   
 
Like our rivers the nature of this conference has changed as it has adapted to changing 
political climates and times. The first few years saw a definite focus on fly fishing and there 
was more than a 50% bias in that direction.  However, fly fishing for yellowfish is now so 
popular that it is no longer really necessary to promote the sport. In the meantime the water 
resources of the country are declining as a result of mismanagement, as already mentioned, 
and the focus of this group has shifted to research and river conservation.  Here I would like 
to mention the important role of the provincial conservation agencies that should be playing 
a critical role in river conservation because this is where the real management of rivers 
should be taking place. The river health status reports from the provinces are therefore an 
important component of this workshop.  
 
The YWG draws its members from a wide range of government departments, anglers, 
NGO’s, scientists and landowners and is the only forum where this kind of mix in members 
may be found.  It is, in fact, the only remaining forum of this nature that still remains on the 
aquatic management and conservation calendar.  
 
Today, most of the attendees here are scientists, not anglers and not government 
departments.  I think the reason for this is economics.  People who are able to travel to the 
workshop have usually done so at their own expense.  FOSAF was also able to subsidise 
delegates in the past when the organisation was still financially strong.  This is no longer the 
case and people who attend seem to be those who are sponsored by their respective 
organisations.   The YWG has also traditionally moved the venue of the workshop around 
the country and some of these are difficult and expensive to reach.  
 
The importance of the world’s aquatic resources is often cited as the future source of food 
required to feed a growing world population. Over the years the YWG has documented the 
decline in our deteriorating river systems, at the same time decreasing the country’s ability to 
feed a growing population. But the gap between population growth and available food for all 
is widening and I don’t see this changing.  Aquaculture is not going to be the solution to the 
world’s food problems and it is certainly not a conservation activity that will provide us 
anglers with wild fishing experiences. We must not confuse an activity driven by production 
with the breeding of fish for release into the wild for our own sport - we do tend to confuse 
these issues at times. I think the shift towards conservation and science, away from angling, is 
a natural one which is why there are more scientists and conservationists here than anglers.  
There is a misconception in the angling community, especially fly fishermen who believe 
they/we are conservation minded – the reality is they/we are not – they/we are sportsmen 
with sportsmen’s interests.  The finer nuances of conservation biology transcend the idea that 
C&R is an important conservation activity.  But, as anglers, it is the only true conservation 
activity we hold in our bag of conservation tricks and sometimes even this is not done 
properly.   
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I say this because the major part of today’s workshop will focus on the rehabilitation of 
streams in the Western Cape.  (Most of these rivers are also in the Cape Floral Kingdom 
World Heritage Site where priority attention must focus on endemic species). This is a 
programme that should be lauded by conservationists and anglers alike yet the programme 
has met with its most resistance from anglers.  Why is that? The answer probably lies in the 
fact that each party has different objectives.  While the conservationists are branded as purists 
the anglers are driven by their own desire to catch their species of choice irrespective of its 
biological classification or location.   Angling, like hunting, may be used as resource 
management tool but it is not conservation and until the dynamics of this debate is fully 
understood the two opposing camps will remain.   
 
The continuance of the river rehabilitation programme in the Western Cape is critical for two 
reasons.  There persistence of certain species in the system, but more importantly, the 
attaining of knowledge and skills to undertake these projects throughout the country. There is 
a lot of research and information out there about rivers and their conservation but very little 
is being done to rectify the problem.  CapeNature happens to be one of the few organisations 
that are at least making the effort to improve their aquatic systems.  Let us provide them with 
the support they need to proceed.   

 
 I sincerely hope that today will be a productive one and I request that the free an open spirit 
in which these workshops are conducted will be upheld.  
 
Peter Mills 
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ANGLERS WILL SPREAD YELLOWFISH – SOCIAL PERCEPTIONS TOWARDS 
NATIVE FISHES IN THE CAPE FLORISTIC REGION 

 
 

Sean M. Marr1 and Philip Collier2 
1 Freshwater Research Unit, Zoology Department, University of Cape Town. Email: sean.marr@uct.ac.za.  

  2 TNS. Global Brand Equity Centre, 9 Hemlock Street, Newlands, Cape Town 

 
 
This paper presents the initial findings of a social survey conducted to determine the perceptions 
recreational anglers in the greater Cape Town metropolitan area have towards the native 
freshwater fishes of the Cape Floristic Region. Among the native species, yellowfish were 
identified as the most desirable to the anglers. Due to the limited access afforded anglers to 
yellowfish populations in the CFR, there is a high risk that yellowfish, particularly smallmouth 
yellowfish from the Orange-Vaal system, will be introduced to river system closer to Cape Town. 
 
Introduction 
In South Africa, there is a growing trend towards angling for native species (Cambray 2003). 
Yellowfish, in particular, are increasing in popularity among all angling groups (Swartz 2007, 
Swartz 2008), due to promotion through the Yellowfish Working Group, conservation agencies, 
researchers and the flyfishing industry (Swartz 2007, Swartz 2008). With increasing popularity 
comes an increase in the demand for access to populations of yellowfish. Yellowfish have been 
introduced outside their native ranges within South Africa intentionally by conservation agencies 
and unintentionally through inter-basin transfer schemes (Swartz 2007, Swartz 2008). The 
smallmouth yellowfish has been the most widely introduced of the “yellowfish” species but 
Clanwilliam yellowfish, Natal scaly, large-scale yellowfish, sawfin and whitefish have all been 
introduced to water bodies where they never historically occurred (de Moor and Bruton 1988, 
Swartz 2007, Swartz 2008).  
 
Three species of “yellowfish” are native to the Western Cape; Clanwilliam yellowfish, sawfin and 
whitefish. Of these, whitefish was declared extinct in the Berg River in 2004 and the populations 
in the Breede are limited to single population in the Hex River tributary (Impson 2008). 
Smallmouth yellowfish have been introduced to the Gouritz River system by the conservation 
authority to provide angling opportunities, Clanwilliam yellowfish and sawfin have been 
introduced within the Olifants-Doring River system above barriers as conservation measures, 
and whitefish have been introduced into off-stream dams within the Berg and Breede River 
systems (Swartz 2007, Swartz 2008). The populations of Clanwilliam yellowfish and sawfin are in 
decline, but several populations of these species persist in the Olifants-Doring system, but 
mostly on private land with limited access for the angling public. 
 
Freshwater angling is an important recreational activity in South Africa. Even though the 
participation in sport and recreational angling in South Africa is low, about 5% of the 
population, the total economic impact of recreational freshwater angling is worth more than that 
of rugby and cricket combined, an estimated R9.4 billion (Leibold and van Zyl 2007). In South 
Africa, most recreational (or sport) anglers adhere to the catch-and-release ethic, whereas 
subsistence anglers eat the fish they catch. Many recreational anglers belong to clubs or societies 
that adhere to strong conservation ethics that discourage the spread of non-native fish. However, 
anglers world-wide are renowned for the illegal release of non-native species (Johnson et al. 2009) 
and South African anglers are no exception. Two types of anglers have been identified as being 
responsible for the introduction of non-native fishes: the naïve who are not aware that the 
introduction of the species is against the law, or the ecological consequences of their actions, and 
the malicious who are aware of the legal and ecological consequences of their actions yet still 
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choose to introduce the species (Johnson et al. 2009). Education will prevent the spread of non-
native fishes by the naive, but is unlikely to deter the malicious. Most anglers involved in the 
illegal spread of non-native fishes are aware that their actions are illegal and of the reported 
consequences of their actions (Johnson et al. 2009). The current NEM:BA legislation states that 
persons responsible for the introduction of non-native species are liable for the costs of 
eradicating them (van Rensburg et al. 2011). This may be suitable for plant infestations, but may 
be difficult to enforce for fish introductions. 
 
The Conversion ModelTM 
The Conversion ModelTM, a proprietary marketing research tool, has been extensively used to 
gauge the strength of a consumer's psychological commitment, or loyalty, to a product (Hofmeyr 
1990). In the context of the Conversion Model, a product may be an ideology, pastime, political 
party, or commercial brand. The consumers are classified according to how committed they are 
to using a product, whereas non-users are classified according to how likely they are to be 
converted to using it (Rice and Hofmeyr 1990, Hofmeyr and Rice 1995). Four psychological 
dimensions underpin the Conversion Model (Hofmeyr 1990, Rice and Hofmeyr 1990, Hofmeyr 
and Rice 1995): the degree of satisfaction a person experiences in the fit between the product 
and his/her needs and values, the extent to which the consumer identifies with the product, the 
relative attraction power of alternatives to the product currently used by the consumer, and the 
ambivalence of the consumer towards the products available. 

 

Methods 
Permission was gained from TNS Global, one of the world's leading market research groups and 
the owner of the Conversion Model, to use the Conversion Model in this survey. Discussions 
were held with TNS Global staff in Cape Town, and a questionnaire developed in accordance 
with the guidelines for the Conversion Model provided by TNS Global. 

 

Development of Survey Questions 
The questionnaire contained two main components: Angling and Conservation (Appendix 6.1). 
The Angling Questionnaire was designed to determine the loyalty of the respondent to their 
preferred target species using the Conversion Model whereas the Conservation Questionnaire 
was designed to measure the awareness of the respondent of the conservation issues facing 
native fish in the Cape Floristic Region. A common set of 18 fish species found in the Western 
Cape was used for both questionnaires. Nine of the species are native to the Cape Floristic 
Region. Named pictures of the fish species referred to in the questionnaires were made available 
to the respondent while they were completing the questionnaires, but the respondents were not 
informed which of the species were native to the region. In addition, two questions were 
included to elicit the respondent’s perception of the conservation efforts of the conservation 
authority and eradication techniques for non-native fishes. 

 
Collection of Data 
The survey was restricted to freshwater anglers based in Cape Town. An attempt was made to 
cover all facets of freshwater angling in the Western Cape by engaging all the major disciplines of 
freshwater angling: Western Province Bank Anglers, Western Province Bass, and the Cape 
Piscatorial Society. In addition, several fishing tackle stores in the greater Cape Town area were 
visited and a random sample of the patrons approached to participate in the survey. The majority 
of the questionnaires were answered in face-to-face interviews, supplemented with telephonic 
interviews where face-to-face interview were not possible. The anglers were designated to one of 
fly fishing, bank angler, or art lure groups based on their indicated preferred angling technique. 
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Analysis of Survey Responses 
A database was compiled from the completed questionnaires and the angling component 
presented to TNS to run the Conversion Model. Summary statistics were compiled for the 
respective sections of the questionnaires and Conversion Model results. A total of 70 anglers 
were interviewed, 36 fly, 15 bank (bait), and 19 artlure anglers.  

 

Results 
The results of the social survey show that the different angling groups differ in their levels of 
awareness of the freshwater fishes in the Western Cape. Of the angling groups, the fly anglers 
showed the greatest awareness of the native species of the Western Cape and the greatest 
support for the conservation of the native fishes of the region. 

 

Angler Awareness 
Respondents from all angling groups showed a greater awareness of non-native species than of 
native species (Table 1). Of the non-native species, respondents were least familiar with banded 
tilapia Tilapia sparrmani, Mozambique mouthbrooder Oreochromis mossambicus, and bluegill sunfish 
Lepomis macrochirus. Of the native species, respondents were most familiar with Clanwilliam 
yellowfish Labeobarbus capensis, Cape kurper Sandelia capensis and redfin Pseudobarbus spp. whereas 
rock catlets Austroglanis spp. and sandfish Labeo sebeeri were the less well known.  

The fly anglers displayed a superior knowledge of the native species with more than 70% of the 
respondents correctly identifying native species. Only 40% of the bank and artlure anglers 
correctly identified native species. Moggel Labeo umbratus, rock catlets and sandfish were most 
frequently considered not to be native to the Western Cape (Table 1). The poor knowledge of 
moggel could be explained by most respondents not considering the Gouritz River system as 
being included in the Western Cape. Bluegill, sharptooth catfish Clarias gariepinus and rainbow 
trout Oncorhynchus mykiss were the non-native species most commonly thought to be native.  

Some respondents included non-native species among the species they considered to be 
endangered. The most commonly included were rainbow trout and brown trout Salmo trutta. 
Yellowfish were considered to be endangered by the highest percentage of respondents, even 
though they are currently listed as Vulnerable in the 2007 IUCN Red Data assessment (Tweddle 
et al. 2009). Redfin, a composite group including species with a range of IUCN threat statuses 
from Near Threatened to Critically Endangered, were the next most common native species 
considered to be endangered. Moggel (Least Concern) were considered endangered by the lowest 
percentage of respondents, followed by rock catlets (Vulnerable and Endangered) and the Data 
Deficient species: Cape kurper and Cape galaxias Galaxias zebratus.  
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Table 1: Summary of the awareness of anglers of the indigenous freshwater fishes of the Western 
Cape 

  
Alien Indigenous 

Awareness 
Coarse 85.2 65.2 

Artlure 91.8 69.6 
Fly 97.5 84.6 

Consider to 
be indigenous 

Coarse 11.1 43.0 
Artlure 12.3 41.5 

Fly 2.5 71.6 

Consider to 
be 
endangered 

Coarse 3.0 31.1 
Artlure 2.9 25.7 
Fly 2.8 52.8 

 

The species targeted most often were the species usually associated with the respective angling 
groups. Fly anglers predominantly targeted rainbow trout (>80%) and artlure anglers preferred 
bass Micropterus spp. (>80%) while bank anglers preferred carp (~75%). The only native species 
to be included among the preferred target species by a small percentage of each group was 
Clanwilliam yellowfish, (Table 2). 

 

Table 2: Species targeted most often by freshwater anglers in Cape Town 
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Coarse 0.0 0.0 0.0 13.3 73.3 6.7 0.0 6.7 

Artlure 5.3 0.0 47.4 36.8 0.0 0.0 5.3 5.3 

Fly 80.6 5.6 0.0 0.0 0.0 0.0 0.0 13.9 
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Conversion Model 
The output of the Conversion Model shows that the majority of anglers from each group (about 
60% for bank and artlure anglers, and > 80% for fly anglers) have an average commitment to 
their preferred target species (Table 3). An average commitment indicates that the support for 
the target species is quite staunch, and the anglers are not immediately available for conversion 
to an alternate species, but potentially available. More than 30% of the artlure anglers were 
entrenched indicating that they are strongly loyal to their preferred species and not available for 
conversion to an alternate species. About one third of bank anglers had shallow or convertible 
commitments to their preferred species whereas only 10% of the other two groups had shallow 
commitments.  

 

Table 3: The Strength of Commitment of the respective angling groups to their preferred target 
species (Entrenched (staunchly loyal users who are not available for conversion to an alternative 
product); Average (quite staunchly loyal; not immediately available for conversion, but 
potentially available); Shallow (weakly loyal users; some will be immediately available for 
conversion); and Convertible (marginal users; small negative changes in their feelings about 
current usage causes switching to alternative products)). 

 
Coarse Artlure Fly 

Entrenched 7.1 31.6 5.6 

Average 57.1 57.9 83.3 

Shallow 21.4 10.5 11.1 

Convertible 14.3 0.0 0.0 

 

The segmentation output of the Conversion Model indicates that the majority of the native 
species are of no interests to the freshwater anglers. The bank anglers were committed to carp, 
artlure anglers to bass species and the fly anglers to the trout species. The only native species of 
any interest to anglers are the larger cyprinids Clanwilliam yellowfish, sawfin Barbus serra, 
whitefish Barbus andrewii (Figure 1) 
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Figure 1: The Strength of Commitment and Balance of Disposition summary of the fly anglers 
surveyed by species. For Strength of Commitment categories see Table 3. Balance of Disposition 
categories are: Available (non-users of the alternative product who prefer the alternative 
product to their current one although they have not yet switched); Ambivalent (non-users of 
the alternative product who are attracted to both the alternative product and their current one 
simultaneously); Weakly Unavailable (non-users of the alternative product whose preference 
lies with their current product, but not strongly); and Strongly Unavailable (non-users of the 
alternative product whose preference is strongly for their current product). 

 

Discussion 
The anglers of all angling disciplines are interested in angling for yellowfish. The marketing of 
the yellowfish brand has succeeded in making yellowfish a desirable angling target. This success, 
combined with the limited availability of yellowfish populations for angling, increases the risk 
that yellowfish will be introduced into new systems for angling. Reports of smallmouth 
yellowfish in the Breede River were noted during the survey, but the presence of this species in 
the Breede River has not been confirmed in limited fish surveys. Rumours that smallmouth 
yellowfish have been introduced into the Berg River were also recorded during the survey. These 
rumours are indicative that the anglers of Cape Town strongly desire accessible populations of 
yellowfish close to Cape Town. Although the validity of the rumours requires verification, there 
is a strong possibility that they are indeed true. If the rumours are true, the possibility of 
smallmouth yellowfish being introduced into the Olifants-Doring system becomes a daunting 
reality. The native Clanwilliam yellowfish shares a common ancestor with the smallmouth 
yellowfish and hybridization between the two species is likely. Smallmouth yellowfish originate 
from the Orange-Vaal River system which contains predatory fish species and they are thus 
more adapted to the presence of piscivorous fishes than the native Clanwilliam yellowfish. 
Smallmouth yellowfish are therefore more likely to thrive in the heavily invaded Olifants-Doring 
River system whereas the Clanwilliam yellowfish populations are likely to continue to decline. 
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It remains difficult to understand why anglers would prefer to introduce smallmouth yellowfish 
in the Berg or Breede River systems rather than supporting conservation programmes for the 
whitefish, which is native to these systems. Coarse anglers were particularly contemptuous 
towards whitefish which is abundant in Brandvlei Dam and commonly caught by coarse anglers 
in club competitions held at this venue. The allure of yellowfish established in the angling 
popular literature has created a perception that yellowfish are superior angling targets. This 
perception has fuelled the desire of angler to target yellowfish species but the lack of access to 
yellowfish populations results in the desire being largely unsatisfied. The logical alternative, from 
the angler’s perspective, is to create their own resource of yellowfish populations at accessible 
venues. The risk that anglers will introduce yellowfish in the Western Cape increases the longer 
native yellowfish populations remain inaccessible. 
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The Cape Floristic Region (CFR), situated mainly within the borders of the Western Cape 
Province contains the highest number of endemic and threatened freshwater fish species in 
South Africa (Tweddle et al., 2009).  Numbers of endemic and threatened taxa continue to 
increase as a result of ongoing morphological and genetic studies (Waters and Cambray, 1997; 
Bloomer and Impson, 2000; Wishart et al., 2006; Swartz et al., 2007; 2009).  Presently there are 
only 18 described primary freshwater fish species (16 endemic and 11 threatened) within the 
CFR, but since many of them are species complexes, there are about 42 unique and historically 
isolated lineages of which 41 are endemic and 34 are threatened (Linder et al., 2010; Skelton and 
Swartz, 2011).  The primary threats to the indigenous fish of the CFR remains the presence of 
alien invasive species, habitat destruction due to unsound land use practices and water over-
abstraction.  The discovery of new and unique lineages within currently described species has 
brought with it the threat of genetic contamination between these unique lineages.   
 
Given the threatened status of the fish fauna of the CFR and the presence of a number of 
unique lineages which are in process of being described as separate species, there is a strong need 
for guiding principles for the utilization of these species.  This is to ensure the conservation of 
genetic integrity and to prevent detrimental impacts related to the utilization of indigenous 
species.  The aim of the policy is thus to manage the sound utilization of these species in a 
consistent and transparent manner in order to ensure long term conservation benefit for the 
species to which the policy relate.  The policy has three goals:  (1) to promote sustainable 
utilization of indigenous fish through the development of a knowledge base and an active 
capacity building program; (2) to establish guidelines for the utilization of indigenous fishes; and 
(3) to establish guidelines for the disposal of surplus or unwanted animals.   
 
In terms of the first goal, the policy defines clear objectives in terms of the need for establishing 
a provincial inventory and the need for long term monitoring of conservation status through 
initiating and/or supporting species monitoring programs.  It also highlights the need for 
promoting and supporting research required for improving knowledge and management of 
indigenous fishes.  In terms of utilization, clear guidelines are established for (i) research 
(collection methods, species, numbers, holding facilities, animal use ethics etc.); (ii) captive 
breeding (only as a final measure to save a species and to be guided by a Biodiversity 
Management Plan, no breeding for commercial purposes or pet trade) and (iii) capture, transport 
and possession (mainly relating to introductions and re-introductions for conservation and 
angling purposes).  Guidelines are also provided for the disposal of surplus or unwanted animals 
to prevent their release in the wild and these align with existing IUCN guidelines. 
 
The policy also includes a clearly defined stakeholder engagement process aimed at both internal 
and external stakeholders.  For internal (CapeNature) stakeholders the policy will serve as a 
decision support tool within the organization as well as for improving knowledge and capacity 
for conserving the indigenous fish of the WCP.   For external stakeholders, as users of the 
natural resource, the policy will also serve as awareness creation tool as well as ensuring that 
applications to stock indigenous species are reviewed in a consistent and fair manner.  It is 
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envisaged that through appropriate stakeholder engagement the principles of the policy will be 
supported by external stakeholders.  This will in turn aid in the decision making process relating 
to the evaluation of applications related to utilization and thus be to the long term benefit of 
species specific conservation plans implemented by CapeNature or other relevant organizations. 
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CONSERVATION OF THE FRESHWATER FISHES OF THE CAPE FLORISTIC 
REGION 

 
 

Sean M. Marr 
Freshwater Research Unit, Zoology Department, University of Cape Town. Email: sean.marr@uct.ac.za 

 
 

This paper presents a summary of the conservation of freshwater fishes in the Cape Floristic 
Region, discusses why these are failing, and presents ideas of how these conservation efforts can 
be improved. 
 
Introduction 
Although recognised more for its plant diversity, the Cape Floristic Region (CFR) is also a centre 
of endemism for freshwater fauna, including aquatic invertebrates, amphibians and fishes 
(Skelton et al. 1995, Wishart and Day 2002, Younge and Fowkes 2003, Darwall et al. 2009). The 
proportion of endemic freshwater species is higher than that of plants, although the diversity is 
lower (Wishart and Day 2002). Twenty seven taxa of primary freshwater fish are currently 
recognised for the CFR (Impson 2007, Tweddle et al. 2009), but this number will increase to over 
40 following taxonomic revisions (Skelton and Swartz 2011) - see Table 1.  
 
Table 1: The estimated number of primary freshwater fish taxa in the Cape Floristic Region from 
Skelton (2001), 2007 IUCN Red List (Tweddle et al. 2009), and Skelton and Swartz (2011) 
Genera Skelton 2001 IUCN Red List 2007 Projected 2012 
Pseudobarbus 6 14 15 
Sawfin Barbus 4 4 4 
Barbus anoplus 1 1 1(?) 
Barbus pallidus 1 1 1 
Labeobarbus 1 1 1 
Labeo 2 2 2 
Galaxias 1 1 14 
Sandelia 1 1 3 
Austroglanis 2 2 3 
Total 19 27 44 
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The CFR has a long history of freshwater fish introductions dating back to those by Dutch and 
English settlers in the late 1700s (de Moor and Bruton 1988, Picker and Griffiths 2011). To date, 
24 species of freshwater fish have been introduced to the inland waters of the CFR for 
recreational angling, aquaculture, or the biocontrol of aquatic weeds and mosquitoes, of which 
eight failed to establish self-sustaining populations (Marr et al. 2012). Only ten small coastal 
catchments, together representing 0.8% of the CFR by area, have no recorded non-native fish 
introductions (Marr 2012b). The majority of catchments contain four or more non-native 
species, with the major river systems of the Olifants-Doring, Berg, Breede and Gouritz 
containing 10 or more non-native species (Figure 1).  

 
Figure 1: The number of non-native freshwater fishes per catchment in the Cape Floristic 
Region. Major catchments of the region are indicated: Olifants-Doring (A), Berg (B), Breede (C), 
Gouritz (D) and Gamtoos (E). 
 
It has been estimated that more than 90% of main stem river habitat in the CFR has been 
invaded by non-native fishes (Marr et al. 2012). These introductions have impacted the 
freshwater assemblages of the CFR taxonomically and functionally (Marr 2012a)  resulting in 
taxonomic and functional homogenization of the fish assemblages (Figures 2 and 3). Indigenous 
primary freshwater fish are absent, or rare, in the majority of the reaches invaded by non-native 
species, and are largely restricted to reaches above barriers that have prevented invasion by non-
native species (Skelton 2002, Impson 2007, Tweddle et al. 2009).  
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Figure 2: Multi-Dimensional Scaling plot of the taxonomic changes in the freshwater fish 
assemblages of the CFR showing historical (▲) and present day assemblages (∆). (See Marr 

(2012a) for details) 
Figure 2: Multi-Dimensional Scaling plot of the functional changes in the freshwater fish 
assemblages of the CFR showing historical (▲) and present day assemblages (∆). (See Marr 
(2012a) for details) 
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Progress in Freshwater Fish Conservation 
Progress towards the conservation of the freshwater fishes of the CFR has been made in the 10 
years following the publication of the 2002 State of Biodiversity report, all of which have placed 
the researchers and conservation managers in a better position to develop a conservation 
management plan for the freshwater fishes of the CFR. Knowledge of the taxonomy of the 
freshwater fishes has increased and more frequent field surveys, including the contributions from 
the River Health Project, has improved the knowledge of the distribution of the native and non-
native fishes in the region. The profile of the native fishes has been raised and awareness of the 
plight of native freshwater fishes is rising, although further dissemination of information is 
required. The CAPE Alien Fish Eradication project has progressed glacially towards the first 
implementation of a non-native fish eradication intervention. Valuable lessons have been gained 
in the process and valuable support from the organized angling groups has been won in many 
hard battles. The National Environmental Management: Biodiversity Act (NEM:BA) provides 
enabling legislation, promoting the management of non-native species (van Rensburg et al. 2011) 
and critical biodiversity areas for native freshwater organisms have been mapped through the 
National Freshwater Ecosystem Priority Areas (NFEPA) project (Driver et al. 2011, Nel et al. 
2011). Section 28 of South Africa’s National Environmental Management Act (NEMA) obliges 
conservation authorities to remedy degradation of environments harmed by non-native and/or 
invasive species. Yet, native fish populations continue to decline, and non-native fish are 
continually being introduced into new areas. In order to begin conserving the native freshwater 
fishes of the CFR, and addressing the management of non-native fish in the Cape Floristic 
Region, it is important to understand why so little on-the-ground progress has been made when 
the conservation of other taxa has advanced since the completion of the initial CAPE Project. 
 
Why is the conservation authority failing? 
Many reasons for the lack of progress in the conservation of freshwater fishes in the Cape 
Floristic Region have been offered, including the lack of capacity, lack of funding, lack of public 
awareness, inadequate reserve networks, and legislative deficiencies (Impson et al. 2002b). These 
inadequacies have affected the operational capabilities of the provincial conservation authority by 
reducing its ability to: undertake regular survey work, undertake priority research projects, 
purchase land to conserve freshwater aquatic systems, undertake or implement species or habitat 
recovery plans (Impson et al. 2002b). Poor communication and co-operation with riparian 
landowners and angling clubs, insufficient public awareness campaigns, and a poor enforcement 
capability are further reducing the effectiveness of the conservation authority (Impson et al. 
2002b). In the five years following the above analysis, the situation had not changed (Impson 
2007). The only significant advance has been in the communication and co-operation between 
the conservation authority and other stakeholders, riparian landowners, and angling groups 
(Impson 2007). The public participation process for the Environmental Impact Assessment of 
the CAPE Alien Fish Eradication Project has contributed largely to this improvement (Marr et al. 
2012). 
 
The situation is complicated by the fact that the biome stretches over three provinces, each with 
its own conservation authority. For the Western Cape, the conservation authority is CapeNature, 
which has been a partner in the CAPE Project: Their fisheries scientists have been prominent 
role players in the CAPE Alien Fish Eradication Project (Impson 2007), and previously in the 
River Health Programme. In the Eastern Cape, conservation is managed by three entities: South 
African National Parks manage conservation within the province’s national parks (e.g. Addo 
Elephant Park), Eastern Cape Parks Board manage conservation within other parks and 
protected areas, while the Eastern Cape Department of Environmental Affairs manage 
conservation in all areas outside of parks and protected areas. In the Northern Cape, the 
Department of Environment and Nature Conservation is responsible for nature conservation. 
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Overall, the Eastern and Northern Cape conservation authorities are not well equipped to 
implement freshwater fish conservation measures. 
 
There is a clear lack of capacity for freshwater fish conservation in the respective conservation 
authorities. This can be attributed to a lack of funding for freshwater fish conservation, but is 
more likely as a result of there being no clear documented conservation plan for the native 
freshwater fishes. A conservation plan has been outlined for the Western Cape by Impson et al. 
(2002a), but it has many deficiencies, such as the absence of defined goals or no assigned 
responsibilities for implementing the plan. The absence of clearly defined responsibilities has 
resulted in a lack of accountability within freshwater fish conservation. A lack of definition of 
roles within freshwater fish conservation in these provinces is an issue that needs to be 
addressed. Who is responsible for developing conservation plans - the South African 
Biodiversity Institute (SANBI), South African Institute for Aquatic Biodiversity (SAIAB), or 
provincial conservation authorities? What role do research institutions, such as universities, play? 
What about private consultants? It is important that the roles of the respective organizations are 
defined such that progress towards the conservation of native fish can be measured and the 
respective role players held accountable for their responsibilities. 
 
Most provincial conservation authorities lack the financial resources and are inadequately staffed 
to fulfil their roles and responsibilities in freshwater fish and ecosystem conservation (Driver et 
al. 2011). Each provincial conservation authority ideally requires at least six to eight aquatic 
scientists and technicians, with expertise in limnology, hydrology, fish biology, aquatic 
invertebrate biology, aquatic plant biology and other aspects of aquatic ecology, in order to play 
an effective role in managing and conserving freshwater fish and ecosystems (Driver et al. 2011). 
This shortage can be alleviated by promoting freshwater fish research and conservation as a 
career in the Cape Floristic Region. An alternative to fill the short-term need for freshwater fish 
researchers in South Africa could be to establish training or internship arrangements with US, 
Australian or European organizations (e.g. through Fulbright Scholarships or internship 
agreements with the American Fisheries Society, or the US Fish and Wildlife Services). Should 
such arrangements be established, international aquatic scientists and technicians could be 
drafted in to help overcome the shortage in trained scientists in the conservation authorities. 
 
If the estimate that more than 90% of the river habitat in the CFR has been invaded by non-
native fishes is indeed accurate, the task of conserving the remaining native fish populations is 
quite daunting. To reclaim the invaded reaches is not a trivial task and will take many years of 
dedicated conservation effort. It is therefore quite tempting to look for quick fixes rather than 
planning to reclaim the rivers reach by reach. CapeNature, in particular, have placed all their 
resources into the use of piscicides rather than exploring the use of mechanical techniques on 
small scales to control recent invasions. The success of the spotted bass removal in the Thee 
River (Olifants-Doring catchment) has demonstrated that, in some cases, intensive mechanical 
removal using volunteers can be successful. While it is acknowledged that the effort required 
needs to be sustained until the non-native species has been eradicated, the use of mechanical 
techniques lends itself to a “Working-for-Water” approach and could provide income for 
suitably trained previously disadvantaged individuals. The co-ordination of such a programme 
would require detailed planning and sustained management. 
 
The conservation of native fishes, and the management of non-native fishes, requires goals that 
define the problem, delineate the intervention areas, identify the major stakeholders, consider the 
factors influencing the problem, and present the desired outcome (Bomford and Tilzey 1997). 
Such goals are invaluable in directing the efforts of implementing authorities, funding agencies, 
and stakeholders towards an agreed outcome (Bomford and Tilzey 1997, Wittenberg and Cock 
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2001, Hulme 2006). For example, the 50-year goal for the Murray-Darling Basin in Australia is to 
rehabilitate the native fish species in the basin back to 60% or better of their pre-European 
settlement populations while the 10-year goals are to: reduce the distribution and abundance of 
all non-native species by 30%, stabilize population declines in all native taxa, restore 80% of the 
functional processes and flood plain links, reinstate 50% of the fish migratory pathways, and 
have 75% of the community aware of the project with more than 50% supportive (Murray-
Darling Basin Commission 2004). Once the goals have been agreed upon, the management 
options available can be identified and the most appropriate strategies for achieving the goals 
selected considering the technical options available, the ease with which specific species can be 
targeted, the risks associated with the management options, and the likelihood of success 
(Bomford and Tilzey 1997, Wittenberg and Cock 2001, Hulme 2006). The performance of the 
conservation effort can thus be measured, evaluating the efficiency and effectiveness of the 
techniques employed in achieving the stated goals (Bomford and Tilzey 1997). 
 
The Way Forward 
The establishment of the roles and responsibilities for freshwater fish conservation in the CFR 
needs to be established. Once these have been established, the respective responsible groups 
need to compile a detailed conservation plan for the region. The “Native Fish Strategy for the 
Murray-Darling Basin” could be used to guide the process in the CFR. A catchments based 
approach would be beneficial and catchment authorities for the major catchments (Olifants-
Doring, Berg, Breede, Gouritz, and Gamtoos) be established and apportioned the responsibility 
for fish conservation in these catchments. Other catchments could be assigned to regional 
groups of manageable extent (e.g. Cape Peninsula and West Coast, Agulhas Plain, Southern 
Cape, and Eastern Cape). Conservation plans should be prepared for each “catchment” and the 
relevant stakeholders identified. Where necessary and practical, Biodiversity Management Plans 
for species should be developed to provide legal frameworks for conservation initiatives. Rivers 
where non-native fish control is required should be identified and the appropriate non-native 
fish eradication method (either mechanical or chemical) applied once the treatment area has been 
suitably protected by barriers. The use of volunteer or a Working-for-Water styled groups could 
be considered to speed up the protection of the threatened populations. In addition, the 
extension of the range of native fish populations should be considered to fortify the genetic 
integrity of the species. 
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Introduction 
The Clanwilliam sandfish (Labeo seeberi), found in the Doring River and its tributaries (Figure 1), 
is listed by the IUCN Red Data List as Endangered B2ab(iii,v) (IUCN 2010).  As such, it is 
recognised as facing an extremely high risk of extinction and therefore subject to the restrictions 
imposed by national legislation on its removal from the wild, transport, trade and use.  Their 
threatened conservation status is primarily attributable to the introduction of invasive alien fish 
species that compete with and predate upon them (Impson et al. 2000, Woodford et al. 2005, 
Paxton et al. 2002).  Recruitment of young fish in mainstem rivers no longer occurs and the fish 
found in these reaches therefore represent an aging population.  
 

 
Figure 1 Map of the Olifants and Doring Rivers, Western Cape.  The Clanwilliam sandfish 

is restricted to the main stem and tributaries of the Doring River, notably the 
Oorlogskloof-Koebee Rivers. 
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Why the Clanwilliam sandfish? 
There are currently conservation initiatives aimed at protecting populations of the two larger 
cyprinids in the catchment (the Clanwilliam yellowfish and sawfin), but these initiatives will not 
secure populations of Clanwilliam sandfish, despite the fact that it ranks as one of the most 
threatened species in the Western Cape and has been identified as a high conservation priority by 
CapeNature.  Adult populations of this species are restricted to the northern reaches of the 
Doring River and successfully recruiting populations are known to occur only in confined 
reaches of the Oorlogskloof-Koebee River system in the Northern and Western Cape (Paxton et 
al. 2002).  Although two invasive fish species, i.e. smallmouth bass Micropterus dolomeiu and 
bluegill sunfish Lepomis machrochirus, were known to have penetrated some distance upstream on 
this river, the upper reaches of this system were initially thought to be free of invasive species.  A 
survey in 2010 by CapeNature and the Northern Cape Department of Environment and Nature 
Conservation (DENC), however, confirmed that banded tilapia Tilapia sparrmanii had been 
introduced into the municipal dam in Nieuwoudtville and have subsequently invaded 
Clanwilliam sandfish breeding habitat in the Oorlogskloof River.  It is beyond question that the 
introduction of bass or bluegill sunfish from water bodies upstream will render this most crucial 
reproductive habitat unfit for Clanwilliam sandfish, as well as for the other endemics with which 
they co-occur, i.e. the Clanwilliam sawfin, Clanwilliam yellowfish, as well a genetically important 
lineage of chubbyhead barb Barbus anoplus.  In addition, surveys conducted in 2011 confirmed 
that no recruitment has taken place in the main stem of the Doring River since the last surveys 
conducted in 2003 (Figure 2). 
 

Figure 2 Comparison of size classes and relative abundances of Clanwilliam sandfish 
populations sampled from the mainstem (dark grey) and tributaries (light grey) of 
the Doring River for 2003 and 2011 surveys. 
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Developing a Biodiversity Management Plan for the Clanwilliam sandfish 
CapeNature and the Northern Cape Department of Environmental Affairs and Nature 
Conservation (DENC), with the Freshwater Consulting Group are developing a Biodiversity 
Management Plan – Species (BMP-S) for the Clanwilliam sandfish in the Olifants-Doring Rivers 
(Western Cape and Northern Cape).  The aim of this project is to outline a 5 to 10 year 
programme that will secure refuge and breeding habitats for this endangered species by 
minimising the impacts arising from water resource utilisation and invasive alien fish species in 
critical catchments. 
 
A BMP-S as stipulated in the National Environmental Management: Biodiversity Act, is a 
programme of action aimed at ensuring the long-term (30 year +) survival of a species in nature 
to which the plan relates.  It is submitted to the Minister of Environmental Affairs who appoints 
a lead implementing agency (a government department or conservation authority) which may 
also be responsible for monitoring and reporting on progress. 
 
Vision and Desired State—To secure the long term survival of the Clanwilliam sandfish in the wild 
by: 

(i) elevating its status as an flagship species of the Doring River – one of the last major 
free-flowing rivers in the country: 

(ii) consolidate extant populations by reducing the risks of further invasions by alien 
fish species, especially in the Oorlogskloof-Koebee Management Unit; 

(iii) reducing the risks posed by increasing water demand and unsustainable land 
management practices in all catchments that fall within its distribution range; 

(iv) increasing knowledge of its biology and ecology and applying this knowledge to 
adaptive management strategies. 
 

Methodology— Three Management Units were identified (Figure 3).  The following stakeholder 
meetings were held for each of these Management Units: 
(i) Lower-Middle Doring River MU: 16 Sep 2011, DWA Head Office Bellville, Western 
Cape, Sigma Building Conference Room 

(ii) Oorlogskloof-Koebee MU: 26 Aug 2011, Indigo Development and Change Offices, 1 
Neethling Str, Nieuwoudtville 

(iii) Biedouw Valley MU: these actions were addressed by stakeholders at the Lower-Middle 
Doring MU meeting. 
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Figure 3 Management Units identified for the Clanwilliam sandfish: Lower-Middle Doring 

River, Oorlogskloof-Koebee, Biedouw Valley. 
 
At each of the stakeholder meetings, a vision for the BMP-S was workshopped with particpants, 
major threats in the Management Unit were identified, described and prioritised and a set of 
actions to address each of the threats listed.  After discussions among the project team and the 
relevant implementing agencies (DENC and CapeNature), the actions were consolidated and 
refined into a cohesive strategy. 
 
Management Actions—Some of the key management actions include the following: 
(i)     Memoranda of Agreement (MOA) to be signed by Hantam Local Municipality and 

selected landowners 
(ii)     Interpretive signage at the Nieuwoudtville Municipal Dam, Papkuilsfontein farm and 

OKNR (Brakwater and at the entrance to the reserve) 
(iii)     Install a stage logger and gauging plate on the Oorlogskloof River 
(iv)     Water quality monitoring in the Groen and Oorlogskloof Rivers 
(v)     Clear AIP from the Oorlogskloof River and Bokkeveld Plateau wetlands 
(vi)      Annual monitoring of sandfish populations in the Oorlogskloof Reserve 
(vii) Awareness and advocacy activities among conservancies, angling and interest groups 
(viii) Ecological Water Releases from the Upper Doring tributaries (Groot and Leeu) 
(ix)     Translocate Clanwilliam sandfish populations to un-invaded or restored and secured 

river reaches 
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Progress to date 
The stakeholder participation process is complete and a list of key management actions have 
been identified by key stakeholders and implementing agencies.  The BMP-S report has been 
completed and will be sent out for comment.  Following this, it will be submitted to the 
Department of Environment Affairs for review and gazetting. 
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FIRST PISCICIDE TREATMENT OF THE RONDEGAT RIVER – HOW WELL DID WE 
DO AND WHERE TO FROM HERE? 

 

 
Dean Impson 

Scientific Services, CapeNature, Pvt Bag X5014, Stellenbosch 7500. E-mail: dimpson@capenature.co.za 
 
 

Why the project? 

 

� Remarkable and unique community of freshwater fishes in the Cape Floristic Region  (24 
of 27 species endemic) 

� 15 of 27 species endangered 
� Prime threat is invasive alien fishes (especially smallmouth bass) 
� Can we eradicate alien fishes from priority areas, thereby reclaiming prime habitat for 
indigenous fishes? 

� Good tools to achieve eradication, especially well tested piscicides such as rotenone 
� Two primary objectives: 

� Eradicate smallmouth bass from lower river, thus reclaiming original distribution 
range of several threatened fishes so as to increase densities and current distribution 
ranges, thereby down-listing their conservation status 

� Restore natural ecosystem functioning in the designated rivers to benefit the full 
range of aquatic biota 

� Section 28 of South Africa’s National Environmental Management Act of 1998 
places a legal obligation on CapeNature to remedy degradation of environments 
harmed by alien and / or invasive species 

 

Background 

 

� Rondegat River identified by fish conservation experts as a good river for pilot project  
� Literature review shows that piscicides with rotenone best option for fish eradication  
� Bass in lower Rondegat River not important for angling 
� Project started in 2002, although concept first presented at 2000 YWG conference 

entitled: “Rehabilitation efforts for Western Cape yellowfishes: proposed eradication of 
bass and alien trees from a sensitive Cederberg stream” 

� One land-owner in treatment area – very supportive of project aims  
 

Project management and Planning 

 

� Project underwent EIA in 2008/9 
� Severe criticism of project in sections of media and from some anglers 
� EIA recommended that project proceed using rotenone  
� Substantial support provided from 2010 by Working for Water  
� Project guided by dedicated plans as per American Fisheries Society Rotenone manual 
� Approval given by registrar of DAFF for import and use of CFT Legumine  
� Project progress evaluated by 4 working groups 
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� Dr Jordaan of CapeNature and volunteers (including several anglers from WC Yellowfish 
Working Group) implemented successful Fish Rescue Plan in early February and 
rescued 48 Clanwilliam yellowfish (placed in Clanwilliam Dam) and 67 smallmouth bass 
(used in ecotoxicology experiment to determine correct concentration of CFT 
Legumine to use). WC Bass Angling Association invited to participate in Fish Rescue 
but were not available to assist. 

� Independent research project lead by SAIAB to quantify ecological recovery of the river 
(funded by WRC) 

 

The piscicide treatment 

 

� Treatment Application Plan used to guide treatment and supervision provided by experts 
Dr Brian Finlayson (recently retired California Dept. Fish and Game) and Dr Jarle 
Steinkjer (Norwegian Dept Nature Conservation) 

� 7 treatment stations to administer CFT Legumine in treatment area  
� Sentinel fish used above treatment stations and below weir to confirm lethal and non-
lethal concentrations of CFT Legumine  

� Treatment undertaken on 29 Feb 2012 for 6 hours from 08h30 to 14h30  
� River treated with 1ppm product (50ppb rotenone) 
� De-toxification station below weir achieved neutralisation at Potassium permangenate 
concentration (as confirmed by live bass in keepnet) 

� Very good stakeholder support during treatment (local land-owners, City of Cape Town 
Alien Species Unit, SA National Parks Board, Working for Water, Depart of Water 
Affairs Western Cape) 

� Very strong involvement by researchers that are part of the Water Research Commission 
project quantifying the effect of the treatment on the riverine ecosystem 

� Excellent training involvement (capacity development) of Rhodes University Department 
of Ichthyology and Fisheries Science BSc Hons students that participated in treatment 
and used dead bass and yellowfish for various analysis. 

� Excellent CapeNature training opportunity with over 30 staff at all levels assisting and 
participating in the treatment 

 

Recommendation for next treatment 

 

� Treat again in a year’s time 
� WfW has committed R1.4 million for 2012/2013 
� Weir must be upgraded before next treatment 
� Trim riparian vegetation to ensure that water surface is clearly visible 
� Long residence time of rotenone in river after treatment and time taken to de-activate 

(36 hours versus expected 14 hours) = long de-activation 
� Reduce CFT Legumine concentration to 0.75 ppm and treat for 6 hours with 4 

treatment stations 
� Measure concentration of rotenone in water 
� Await biological monitoring results from WRC project with great interest. Early results 

show that most aquatic macro-invertebrates survived the treatment, with mayflies most 
affected 

� Response of media and anglers to treatment so far has been positive, which is  very 
encouraging 
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Rhodes University Dept.of Ichthyology BSc Honours students removed the dead fish which 
were used for training purposes. CapeNature Director Kas Hamman observes. 

 
 

 
Brian Finlayson (middle), Jarle Steinkjer (Dept Conservation, Norway) and Dean Impson (left) 
co-ordinated the treatment, which was funded by Working for Water. 
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MONITORING THE EFFECTS OF PISCICIDE OPERATIONS ON THE BIOTA OF 
THE RONDEGAT RIVER 

 
 

Darragh J Woodford*1, Olaf LF Weyl1, Bruce R Ellender2, Terence Bellingan2, Jeanne 
Gouws3 

1South African Institute for Aquatic Biodiversity, Grahamstown, *email: d.woodford@saiab.ac.za; 2Rhodes 
University, Grahamstown; 3Cape Nature, Jonkershoek 

 
 
Introduction and methods 
 
In 2009 a comprehensive environmental impact assessment recommended that CapeNature 
proceed with its long-planned rehabilitation operation in the Rondegat River, Cederberg, 
Western Cape, on the condition that a full independent monitoring programme was put in place 
(Enviro-Fish Africa, 2009). The South African Institute for Aquatic Biodiversity, under the 
project management of Dr Olaf Weyl, secured funding from the Water Research Commission in 
early 2010 to commence the monitoring programme. The WRC-funded program was designed 
to monitor pre-treatment diversity of fish, amphibians and aquatic macro-invertebrates for one 
year prior, and up to two months post treatment, to assess the initial impact of piscicide 
operations on the fauna and overall ecosystem integrity of the Rondegat River. This programme 
is critical for understanding the ecosystem-scale effects of piscicides in a South African river, as 
well as to inform future operational best practices for mitigating unwanted impacts in the event 
that other rivers are earmarked for treatment with rotenone. 
 
Seasonal sampling for invertebrate densities and diversity was conducted in the Rondegat River 
in May 2010, October 2010, February 2011, and February 2012. The final survey was conducted 
one week before and one week after rotenone was applied to the lower 4.5 km of the river. We 
applied kick sampling using the SASS5 rapid bioassessment methodology (Dickens & Graham, 
2002) to characterise aquatic macro-invertebrate community structure in the treatment zone, as 
well as in a control zone upstream of the reaches earmarked for treatment. In a collaboration 
with taxonomists Ferdy de Moor and Helen Barber-James at the Albany Museum, the 
monitoring team is constructing a comprehensive aquatic invertebrate species list for the lower 
Rondegat River, which will allow us to properly monitor the impacts of rotenone on community 
structure, as well as to determine whether full community recovery is possible following 
treatment. The monitoring team also collected invertebrates from four individual stone samples 
at each site, to assess how densities of invertebrates were affected by the rotenone operation.  
A comprehensive fish survey was conducted in February 2011 and again in February 2012, prior 
to treatment. The goal of these surveys was to establish a monitoring baseline for fish 
distributions and abundance prior to treatment, as well as to assess whether the bass invasion of 
the lower river was dynamic or stable. Four distinct longitudinal zones were surveyed to assess 
shifts in fish community structure:  
 

• Pristine fynbos, where the river is an upper foothill stream and has an intact riparian 
zone. 

• Control, where the river is a lower foothill stream with recently removed alien tree 
invasions in the riparian zone, but where bass were not yet present. 

• Treatment, where the bass were planned to be removed. The river is a lower 
foothill/transitional zone stream with a riparian zone altered by agriculture. 
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• Below treatment: Between a barrier weir that marked the end of the treatment zone to 
the inflow to Clanwilliam dam. This section is a rejuvenated foothill zone, where alien 
trees have recently been removed. 
 

Three techniques were used at different sites depending on the habitat available: 
 

• Electrofishing was performed at sites where the water was shallow (less than knee deep). 

• Snorkel surveys were performed at sites that were too deep to electrofish. 

• 30 minute underwater video samples were conducted at both shallow and deep sites, 
provided visibility was adequate. 
 

An expert herpetologist also joined the monitoring team during the February 2012 field trip, to 
ascertain whether frogs would be negatively affected by the rotenone operations. 
 
Preliminary findings 
 
Fish surveys before the rotenone operations showed four native species present above the bass-
invaded zones but only one (Clanwilliam yellowfish) present within the invaded reaches. This 
fish distribution pattern matches previous survey results (Bills, 1999) and indicates that the 
invasion has been stable for at least 18 years and that only native species large enough to avoid 
predation could survive together with the bass. Initial surveys also showed only one frog species, 
the Cape river frog Amietia fuscigula, to be present in the treatment zone, with the majority of the 
population (including vulnerable tadpoles) occurring outside of the river itself. 
 
Assessment of pre-treatment invertebrate diversity revealed 95 distinguishable taxa, including 
five species that appear to be new to science (Figure 1). These included two species from the 
mayfly family Baetidae, two species from the mayfly family Caenidae, and one caddisfly from the 
family Polycentropodidae. The mayfly taxon of the genus Peuhlella (Figure 1b) is a notable find as 
this is a tropical genus that was previously only recorded in Guinea (Lugo-Ortz & McCafferty, 
1998). This taxon was only recorded in the lower river, and not in the upstream control zone. 
This means that this taxon, and others like it, would require adult dispersal from neighbouring 
streams to re-colonise the river post-treatment, rather than simply drifting downstream over the 
waterfall barrier.  
 
When rotenone was applied to the stream on 29 February 2012, a total of 471 smallmouth bass 
and 93 Clanwilliam yellowfish were removed from the treatment zone of the river. These fish 
were measured, weighed and analysed for gender, age and maturity.  
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Figure 1: Images of five invertebrates collected in the Rondegat River that have been identified 
as new species. These are a) Afroptilum sp (Ephemeroptera: Baetidae); b) Peuhlella sp 
(Ephemeroptera: Baetidae); c) Afrocaenis sp (Ephemeroptera: Caenidae); d) Caenis sp 
(Ephemeroptera: Caenidae); e) Paranyctiophylax sp (Trichoptera: Polycentropodidae). 
 
The data from this collection will provide valuable scientific information for on-going yellowfish 
conservation. Firstly this dataset represents the largest population sample of the vulnerable 
Clanwilliam yellowfish ever collected, and will provide insight into the species’ population 
dynamics and reproductive biology that will be critical for its future conservation management. 
Second the bass data will provide insight into the dynamics of an invasive stream population of 
smallmouth bass, which threaten yellowfish and other native fish species in many other streams 
in the Western Cape. Post-treatment surveys of the treatment zone monitoring sites revealed no 
live bass, suggesting the rotenone operation had succeeded in eradicating bass from those 
reaches of the Rondegat River. 
 
A comparison of aquatic macro-invertebrate densities on sampled stones prior to and following 
the rotenone operation revealed the Ephemeroptera (mayflies) to have decreased substantially in 
number, whereas other groups of invertebrates with high natural abundance on the stones 
(caddisflies, beetles and various true flies) were found to be at relatively similar densities post 
treatment. While detailed taxonomic assessment of the samples is still in progress, our 
preliminary estimate is that 27 out of 66 invertebrate species occurring in the treatment zone 
prior to the operation were lost, including 13 mayfly species alone. The mayfly Peuhlella sp was 
one of the taxa apparently extirpated from the treatment zone, although it was still found at a 
monitoring site downstream of the treatment zone in the week following the operation. This 
finding indicates that there are still populations of this species present in the catchment that can 
recolonize the treated section from below. The significant loss of mayflies from the treatment 
reach was not unexpected, as previous research has shown this insect group to be especially 
vulnerable to rotenone both in the laboratory and in the field (Lintermans & Raadik, 2003; 
Vinson et al., 2010).  

a 

b 

c 

d e 
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Future monitoring plans 
 

• Water Research Commission funding for the monitoring programme concluded with a 
May 2012 follow-up survey of the invertebrates in the treatment and control zones of the 
river. The findings of this survey, together with the complete taxonomic assessment of 
the effect of rotenone operations on the fauna of the Rondegat River will be included in 
the final report to the Water Research Commission. The monitoring team’s findings will 
concurrently be published in the scientific literature. 
 

•  CapeNature has indicated a desire to re-treat the Rondegat River with rotenone as part 
of recognised international practice to ensure the success of the rehabilitation 
programme. This second treatment is tentatively scheduled for the October-November 
2012 time frame. 
 

• In the event that the second treatment goes ahead, CapeNature has indicated funding 
will be available for concurrent and follow-up monitoring of the fish and invertebrate 
fauna in October 2012 and February 2013. 
 

• The on-going monitoring of the Rondegat River will depend on consistent funding for 
field expenses, by SAIAB and CapeNature are committed to monitoring the recovery of 
the Rondegat River for as long as possible. 
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PROJECT SUMMARY: THEE RIVER REHABILITATION AND MANUAL ERADICATION OF 
SPOTTED BASS MICROPTERUS PUNCTULATUS IN THE THEE RIVER, WESTERN CAPE 

PROVINCE. 
 
 
 

Riaan van der Walt 
Greater Cederberg Biodiversity Corridor, CapeNature P.O. Box 26, Porterville 6810, South Africa. E-mail: 

rvanderwalt@capenature.co.za 

 
 
1. Introduction 
The rivers of the Cape Floristic Region (CFR) are known for their unique and largely endemic fish 
fauna, which exists within very restricted ranges (Skelton 2001). Nineteen endemic fish species are 
associated with the CFR of which 15 are threatened with extinction, primarily due to the impacts of 
invasive alien sport fish species and habitat degradation (Impson et al., 2002). The Olifants-Doring 
River system, which includes the Thee River, is arguably South Africa’s most important catchment for 
the conservation of freshwater fishes, as eight of its 10 species are both endemic and threatened 
(Impson et al. 2002). Certain freshwater fish species used for recreational angling have been transported 
around the globe and placed in rivers, dams and lakes, frequently without environmental impact 
assessments or monitoring, for the sole purpose of providing ‘enjoyment’ for anglers (Cambray 2003). 
Spotted bass, Micropterus punctulatus was introduced into South Africa in 1939 for angling purposes 
(Shelton, 2001).  North American freshwater bass, Micropterus spp. are regarded as the species with the 
highest impact on the fishes of the Cape Floral Kingdom (Skelton 2001) and numerous local studies 
have shown that Micropterus spp. have a negative effect on the indigenous fish population when 
introduced out its native range (de Moor & Bruton 1988, Shelton 2001, Woodford et al. 2005, Weyl et al. 
2010). Micropterus spp. are also listed on the IUCN list of 100 of the world’s worst invasive alien species 
(Lowe et al. 2000).  
 
During a knowledge exchange trip by Riaan van der Walt and Martine Jordaan of CapeNature to the 
South African Institute for Aquatic Biodiversity (SAIAB), various documents were received from Roger 
Bills regarding conservation priorities in the Groot Winterhoek Freshwater Corridor. In one report 
(WRC project K8/592: Conservation biology of endangered freshwater fishes. Linking conservation of 
endangered freshwater fishes with river conservation, focusing on the Cederberg), Roger Bills 
highlighted that bass had been first reported in the Thee River in 2007. This was following a report to 
CapeNature by Craig Garrow, a private individual from Cape Town with a passion for freshwater 
fishes, noting that he had recorded the first known sighting of bass from a formerly un-invaded river 
system. The source of the bass invasion was not identified but it is most likely the result of human 
introduction because the Thee River is cut off from the main Olifants River during the dry season. 
Further, the dominant bass species in the Olifants River mainstream are largemouth and smallmouth 
bass (Micropterus salmoides and M. dolomieu) while the species recorded in the Thee River are spotted bass 
(M. punctulatus). 
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Table 1 Indigenous fish species of the Thee River 
 
Species Common name Status 
Barbus calidus  Clanwilliam redfin Vulnerable 
Austroglanis barnardi  Spotted rock catfish Endangered 
Austroglanis gilli  Clanwilliam rock catfish Vulnerable 
Pseudobarbus phlegethon  Fiery redfin Endangered 
Labeobarbus capensis  Clanwilliam yellowfish Vulnerable 
Galaxias zebratus Cape galaxias Data Deficient 
 
 
 
2. Project area: Thee River 
The Thee River is a perennial tributary of the Olifants River in the Western Cape, South Africa. Its 
headwaters lies at a altitude of 1 500 m in the Koue Bokkeveld mountains from where it flows in a 
westerly direction for 10 km before joining the mainstream of the Olifants River (Figure 1). The climate 
is classified as Mediterranean with dry summers and wet winters while the Thee River catchment is 
characterized by quartzite sandstones of the Table Mountain series (Mucina & Rutherford 2006). The 
vegetation is dominated by woody proteoid shrubs and restios with a large component of fine leaved 
fynbos and dwarf shrubs. Riverine components form medium to tall closed scrub in which water white 
alder (Brachylaena neriifolia), lance-leaved myrtle (Metrosideros angustifolia), waxberry (Morella serrate) and 
water heath (Erica caffra) tend to dominate. The wetter more open lower riverbanks and stream edges 
are generally colonised by palmiet (Prionium serratum) and Elegia capensis, with Isolepis digitata one of the 
few species to establish itself in the high energy midstream (Mucina & Rutherford 2006). The majority 
of the catchment is in a near pristine condition with only prickly pear (Opuntia humifusa) recorded as an 
alien plant species. The study area includes a 3 km stretch of the lower Thee River. The downstream 
border of the study area is an artificial barrier built by local farmers to abstract water from the Thee 
River. The M. punctulatus invaded area of the study area stretches 2.2 km upstream to another artificial 
gabion barrier built to stop the upstream invasion of M. punctulatus. The M. punctulatus free study area 
stretches for 1.5 km upstream of this gabion barrier. The study area is a low gradient area characterized 
by shallow pools up to 80 m long connected by shallow cobble rifle areas. Six indigenous fish species 
have been recorded in the Thee River (Table 1). Until 2007 the Thee River has remained largely un-
impacted by human activity including the introduction of alien fish. The Thee River is also one of only 
three rivers where the endangered spotted rock catfish (Austroglanis barnardi) has been recorded (Impson 
et al. 2002). The river is therefore of high conservation value and of particular importance for the 
survival of this species. The Thee River is also one of the few remaining sites where recruitment of 
Clanwilliam yellowfish (Labeobarbus capensis) is currently taking place and where the fish assemblages are 
dominated by indigenous species (Impson et al. 2002). 
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Figure 1 Location of the Thee River in the Olifants – Doring River catchment 
 
3. Project Actions 
3.1 Initial Survey of the Thee River 
On September 2010 the potential for the removal of bass from the lower Thee River was discussed by 
Riaan van der Walt and Martine Jordaan of CapeNature, and Sean Marr of the University of Cape 
Town (UCT). During October 2010, a temporary barrier (gabion weir) was constructed above the 
known upper limit of the bass invasion by the land owner, Mr. Joepie Burger and Craig Garrow, a 
concerned private individual from Cape Town who also sponsored the gabion and construction cost . 
The location of the barrier was decided following numerous snorkel surveys by Craig Garrow. To date, 
bass have not been found above the barrier site. 
 
On the 18th and 19th of November 2010, Riaan van der Walt, Sean Marr and Craig Garrow conducted a 
snorkel survey of the Thee River from the 3rd road crossing to the temporary barrier. The size of all 
bass observed was estimated and their location recorded using a GPS. In total, 2.65 km was surveyed 
over two days. In addition, the reaches immediately above the temporary barrier were surveyed but no 
bass were observed. It was evident that the bass density in the sectioned surveyed was very low and 
very few bass were observed during the survey. The impact of the bass was greatest at the lower section 
of the survey area and very few indigenous fish were observed in the lower reaches. The density of 
indigenous fishes increased dramatically up the river towards the temporary barrier. The reaches 



 

16th Yellowfish Working Group Conference 

37 

 

between the 6th road crossing and the barrier weir held exceptionally high densities of indigenous fish, 
highlighting the impact of bass in the first reaches surveyed above the 3rd road crossing where, in 
apparently optimal habitat, very few indigenous fish were observed. 
 
All the spotted bass were recorded in pools while the three banded tilapia observed were recorded in a 
fast flowing section above a pool. Of particular concern is the close proximity of one large female 
spotted bass to the barrier weir. This bass (30cm) was captured using a seine net and removed from the 
river. 
 
The number of bass observed during the survey was low, only about 20 individuals recorded. It is 
understood that the number of bass in the survey reach is significantly higher since snorkel surveys 
usually underestimate the number of individuals present. The low density of bass in the survey reaches 
and their associated decimation of the indigenous fish population in the reaches just above the 3rd road 
crossing highlights the high impact of the species on the indigenous fishes.  
 
3.2 Eradication phase 
First season 
Between 19 November 2010 and 10 April 2011 two hundred and eight M. punctulatus were removed 
from the invaded area of the Thee River.  One year old M. punctulatus was the most abundant (n=130) 
followed by young of year (n=58), two year old M. punctulatus (n=11) and older than two years (n=9). 
Most of the M. punctulatus was removed by means of 28 and 35 mm meze size gill nets. 
Second season 
Between 18 October 2011 and 30 March 2102 one hundred and thirty five M. punctulatus were removed 
from the invaded area of the Thee River. One year old M. punctulatus was the most abundant (n=90) 
followed by young of year (n=24), two year old M. punctulatus (n=21) and bass older than two years 
were absent). Most of the M. punctulatus was removed by means of day and night snorkeling using hand 
held scoop nets. Some small bass was also removed using electro fishing in shallow pools and rifles. 
 
From 1 to 3 April 2012 three days of day and night snorkeling yielded no bass and it was considered 
that no bass remained in the Thee River. 
 
 
4. Discussion 
This project has also demonstrated that manual eradication can be a viable option for eradication of 
alien fish in the CFR. To successfully manually eradicate alien from a river the river must conform to 
the following criteria: 
• Visibility: Minimum 3 metres 

• Depth: Not pools deeper than three metres 
• Aquatic vegetation: No thick aquatic vegetation 

• Barrier: To stop re- introduction of alien fish 

•         Best methods for manual eradication of bass 
• Gill nets 35 and 50 mm for larger bass 

• Electro shocking of riffles and shallow pools (small fyke nets can be used as block nets) 

• Snorkelling with hand nets for YOY to 2 year old bass 
• Night snorkelling with hand nets 

• Catch all breeding bass in first season 

• Commitment and dedicated funding 
 
The only method that has been used in the CFR for eradication of alien freshwater fish has been by 
using the piscicides rotenone (Impson 2005). The use of rotenone was recently successfully used to 
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eradicate bass from the Rondegat River in the Cederberg but was not considered for the Thee River 
because of the high numbers of indigenous fish in the invaded stretch of the river. Rotenone is a 
natural compound extracted from leaves in the Leguminosae family and effects toxicity by disrupting 
cellular respiration in the mitochondria (Vinson et al. 2010). The application of rotenone is also not host 
specific and will lead to eradication of non-target fish. This fact can lead to opposition from the public 
that find the use of piscicides ethically questionable (Gozlan et al. 2010). The major concern of the use 
of these piscicides is that it is also lethal to invertebrates and amphibians (Vinson et al. 2010).  The use 
of artificial barriers in alien fish management proved to be a cost effective and a successful management 
tool. It is also recommended that there is ongoing monitoring of the study area to document the 
recovery of the indigenous fish species and potential re- introduction of alien fish. To address and 
monitor the threat of re-introductions a public and landowner awareness program should be 
implemented because most often the spread of alien and extra-limital species occurs through ignorance 
or the misguided actions of private individuals. The awareness campaign should also be targeting 
anglers and this can be achieved through articles in angling magazines and also involving anglers in the 
management of alien fish. 
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OBSERVATIONS OF A MEMBER OF THE VOLUNTEER TEAM ASSISTING WITH 
THE MANUAL REMOVAL OF SPOTTED BASS FROM THE THEE RIVER. 

 
 

Klaus Menck 
Private. Email address: riaparianzone@gmail.com 

 
Introduction 
 
The removal of invasive fish in prioritised rivers of the Cape Floral Region is an imperative task 
as these fish have proved to be the largest single factor impact on freshwater aquatic animal 
diversity in this area. Predacious alien fish (e.g. bass spp.) breed quickly and are the greatest 
contributing factor to the homogenisation of endemic fish and other aquatic animal diversity in 
the CFR. The only viable management option to date is the use of a piscicide which is non-
selective and kills most organisms which breathe under water including indigenous fish, certain 
amphibian life stages and invertebrates. It is an aggressive, short durational conservation measure 
with prominent results. The degree to which the piscicide affects indigenous animal species is 
lower in rivers where the treated area has been monopolised by invasive fish.  In such rivers little 
native aquatic life other than a few surviving invertebrates, amphibians, crabs and adult 
indigenous fish remain. These animals can be rescued depending on resources available and the 
cost of losing a few remaining individuals can be outweighed by the conservation benefit which 
will be gained by repatriation of threatened species into the rehabilitated area. Rivers with recent 
infestations of invasive fish species are a great cause for concern as the native animal life is far 
greater and the conservation loss will be higher if the river is rehabilitated with non-selective 
methods.   
 
Being a keen freshwater conservationist with B.Sc degree in Conservation Ecology and a 
background in fishing and animal behaviour studies, I had been looking for a way to get involved 
in the research of possible, more selective alternatives to remove invasive fish from the highly 
threatened waters of the Cederberg. In January 2011 I consulted with a fish conservationist and 
ecologist, Sean Marr from the Freshwater Unit of UCT who put me in contact with Riaan van 
der Walt who was working as Project Manager for the first ever manual removal attempt of 
invasive fish in South Africa (taking place in the Thee River, Cederberg). This tributary of the 
Olifants River is a high priority fish conservation zone with 6 indigenous fish species, one of 
which is critically endangered and all of which are threatened with local extinction due to a 
recent infestation of spotted bass/smallmouth bass hybrids (called spotted bass in this report).  
 
I became involved with the manual removal of the Thee River invasive fish from January 2011 to 
April 2012. The initial stage of my involvement was as a volunteer on as many as possible one- 
day excursions (up to three days per month during summer) to manually remove the bass via 
hand nets. At this stage hand netting was the most effective method as most of the larger fish 
had been removed and we were left with the remaining bulk of juvenile to three year old bass. 
Removal occurred in teams of two who would snorkel with hand nets and scoop up the 
interestingly ‘docile’ spotted bass. This method (invented by Craig Garrow) might sound a 
difficult task, but it has certainly proved to be most effective due to the ‘unafraid’ behaviour of 
bass when confronted under the water. The Thee River is a newly invaded system with no 
natural enemies for the bass (e.g. fishermen, natural predators etc.).  For the invasive predator 
fish there is an abundant food source of indigenous invertebrate, amphibian and fish diversity. 
As the underwater hand netting of bass progressed I was inspired to see how these indigenous 
animals re-colonised the more impacted, lower half of the rehabilitation section.   
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Optimal snorkelling occurred between riffles in the deeper pools and thus eradication mainly 
occurred in the deeper pools. After about a total of 150 bass were removed over one-day 
sessions, we were witnessing bass colonising pools which have been cleared two to three weeks 
before. This was a good sign as it proved that if older and more dominant bass are removed 
from the spotted bass’s preferred habitat (larger pools) sub-dominant bass will take their place 
and swim out from their less preferred habitat (the riffles). This finding gave us renewed hope to 
be able to eradicate the last of the bass. As the work progressed I became aware that there was a 
change in the behaviour of some remaining non-juvenile (1-3 years) bass. Some bass were 
starting to swim away from the hand net or would hide under rocks or undercut-banks on a 
more frequent basis. However, it also became apparent that we could have removed most of the 
older (spawning capable) fish by January 2012 and that the possibility of removing the last 
spawning capable fish during the last spawning season (Oct-March, 2011-2012) was becoming a 
real possibility. I thus consulted with Craig Garrow (conservationist, aquatic ecologist? and 
business man) and Riaan van Der Walt (CapeNature, GCBC Project Manager) to support three 
intensive removal outings in which I and another assistant, Shaun Sauls, would camp out by the 
river enabling us to remove bass at any time of the day over 5-day sessions.  
 
The possibility of successfully putting closure to the manual removal project during the last 
removal season was the biggest driving force behind their support and three 5-day sessions 
proceeded between January and April 2012. Before the five-day camping sessions we had been 
snorkelling mostly during the day on one-day sessions. Getting the go-ahead for doing more long 
durational removal sessions was a great opportunity for me to test my hypotheses that night time 
snorkelling with the use of underwater spotlights could lead to greater eradication success. My 
hypothesis: Due to their diurnal behaviour, bass are sleepy at night. This finding together with 
possible photosyntropism (‘hypnotic attraction’) effect of underwater spotlighting during night 
time, bass could be rendered more prone to being scooped up with hand nets whilst snorkelling. 
At this stage it seemed thar we needed a breakthrough in selective removal to eradicate the 
remaining, more evasive non-juvenile bass.  
 
I thus went to work collecting detailed data of fish removal (time of effort, time of catch, 
locations, fish sizes etc.) to get an indication of catch per unit effort for day and night 
comparison. I also tried to spread the times of removal effort evenly over the three five-day 
sessions in order to make statistical comparisons of manual removal success. We had time on 
our hands so we worked through the river in more detail (including riffles) than before and 
snorkelled the rehabilitation section (2.2km?) two times during each of these 5-day sessions.  
 
Results of five-day sessions: 
 
In-water removal effort during five-day sessions was an average of 19 hours per session. 34% of 
the in-water removal effort occurred during night time conditions (19h00 – 06h00). A total 
amount of 51 spotted bass were removed. During the first five-day session we removed 37 bass, 
the second five-day session we removed 12 bass and the third five-day session we removed 2 
bass. This gives an average of a 75.45% drop in numbers between consecutive five-day sessions. 
The first and only juveniles of the last spawning season were spotted at their ‘nest’ during the 
first five-day session. These fish seemed oblivious to human presence and were scooped out 
equally easily during night and day conditions. Non-juvenile (1 ≤ year old bass) fish amounted to 
52% of the total number of bass removed. 70% of non-juvenile bass were scooped out during 
night time with the use of underwater lights and hand nets. 
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Conclusion 
 
With results indicating a radical decline in spotted bass numbers and 70% of the total amount of 
non-juvenile fish removed during night time conditions, I conclude that these three sessions 
have heavily impacted on the last of the spotted bass (if not totally exterminated) and that my 
hypothesis relating to night time removal efficiency, could have been proven valid.  
 
Suggestions 
 
Future monitoring for spotted bass in the Thee River should take place before the end of the 
winter and during the next season to get an indication on whether there still are bass and if there 
are, it could helpful to find out where they come from. If more than one or two bass are found 
one must look at invasion pathways such as possible back waters which stock the river after 
periods of rain and high flow or whether the lower weir is solid as a barrier against the upwards 
migration of bass or humans etc. The river vegetation must be opened up strategically at selected 
places to increase ease of accessibility and reduce wear and tear to wetsuits and other gear such 
as backpacks. (Possibilities of making a fish friendly viewing pathway for keen fish lovers who 
want to see a plethora of indigenous fish could be discussed (bearing in mind that wetsuits could 
be a source of EUS)). Vegetation clearing must be done by trained specialists who leave natural 
perching places for birds, enough cover for the fish, frogs and insects and cut down nothing 
more than that which needs to be cut for accessibility. A permanent weir should be built which 
should remain migration-proof against bass which migrate from downstream until means can be 
found to rehabilitate the main stem of the Olifants River.  
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PRELIMINARY REPORT ON THE  HEALTH ASSESSMENT OF LABEOBARBUS 
NATALENSIS FROM SELECTED KWA-ZULU NATAL RIVERS. 

 
 

K.J. McHugh1, N.J. Smit1* & R. Karssing2 

1Water Research Group (Ecology), School of Environmental Sciences and Development, Potchefstroom Campus, 
North West University, Private Bag X6001, Potchefstroom, 2520, South Africa. 2Biodiversity Division, Ezemvelo 
KZN Wildlife. *Corresponding authors email: nico.smit@nwu.ac.za 

 
INTRODUCTION 
The Kwa-Zulu Natal Yellowfish Labeobarbus natalensis, more commonly known as the scaly, is a 
useful indicator species for the province of Kwa-Zulu Natal as its distribution is from Mkuze 
southwards to the Umtamvuna which forms the border of Eastern Cape (Skelton, 2001). This 
means that it only occurs within that province and conservation of the species should be priority. 
The IUCN red data list has listed L. natalensis as least concern (IUCN, 2007) however, to ensure 
the continued survival of this species active health monitoring should be undertaken. 
Determining the health status of L. natalensis in selected impacted and non impacted rivers and 
determination of potential threats to it such as the introduction of alien invasive fish species is 
the first logical step towards its conservation. The aim of the study is to implement selected 
health assessment lines of evidence to characterise the current health of selected populations of 
Labeobarbus natalensis in order to determine whether this species can be used as an indicator of 
ecological health in Kwa-Zulu Natal. To reach this aim the following objectives have been 
established: 
 

• Collect sufficient L. natalensis individuals from five populations in the Boesmans, Umgeni 
(1), Mdloti, uMngeni and uMnsunduze rivers, Kwa-Zulu Natal. 

 
 

• Apply the health assessment index (HAI) including: 
o Exterior and interior macroscopic assessment of abnormalities and, 
o Carry out a qualitative histological assessment 
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RESULTS  

 

Figure 1: Mean body mass, mean gutted mass and standard length for Labeobarbus natalensis from 
the specific localities  
 

 
Figure 2: Mean Condition factor (CF) against the gutted condition factor (GCF) for Labeobarbus 
natalensis from the specific localities  
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Figure 3: Mean index values for Hepatosomatic Index (HSI), Spleenosomatic Index (SSI), 
Gonadosomatic Index and Health Assessment Index (HAI) for Labeobarbus natalensis from the 
specific localities  
 

 
Figure 4: Mean histological index values for IL (Liver Index), IK (Kidney Index), IG (Gill 
Index), IFISH (Fish Index) for Labeobarbus natalensis from Kwa-Zulu Natal  
  
DISCUSSION 
1. HAI and gross body indices 
In Table 1, the Umvoti (2.07 ± 0.22) and Umgeni (2) (2.07 ± 0.18) River had the highest total 
condition factor followed by the UMnsunduze (1.97 ± 0.32), Mdloti (1.88 ± 0.05), Umgeni (1) 
(1.81 ± 0.14) and Boesmans (1.65 ± 0.11) Rivers. In comparison to the gutted condition factor 
were the Umgeni (2) (1.80 ± 0.18) and Umvoti (1.79 ± 0.19) had the highest condition factor, 
the Mdloti (1.72 ± 0.04), the UMnsunduze (1.58 ± 0.14), Umgeni (1) (1.54 ± 0.14) and the 
Boesmans (1.40 ± 0.03) Rivers had the lowest gutted condition factors. The advantage of using 
the gutted condition factors is that it shows the total amount of muscle in comparison to length 
and rules out season variations such as development of ovaries which influence the condition 
factor. Table 2, shows that the Hepatosomatic Index was highest for the UMnsunduze (1.31 ± 
0.28) and Boesmans (1.21 ± 0.16) River, the Umgeni (1) (0.85 ± 0.14), Umvoti (0.77 ± 0.25), 
Mdloti (0.66 ±0.22) and the Umgeni (2) (0.65 ± 0.17) all had the lowest and similar HSI values. 
The Spleenosomatic Index shows that the samples from the Boesmans (0.28 ± 0.06), Mdloti 
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(0.22 ± 0.07), UMnsunduze (0.20 ± 0.06) and Umgeni (2) (0.17 ± 0.04) had enlarged spleens 
compared with the Umvoti (0.094 ± 0.04) and Umgeni (1) (0.090 ± 0.05) Rivers.  
The Health Assessment Index score was highest in the UMnsunduze (240 ± 19.0) River this was 
largely due to damage to fins (10.0%), gills (20.0%), enlarged spleens (50%) in the samples.  
 
2. Histological analysis 
Semi-quantitative histological results also showed that the mean IFISH values for the UMnsunduze 
(23.0) and the Umgeni (2) (23.0) Rivers were the highest, followed by the Mdoti (19.6), the 
Boesmans (16.0), the Umvoti (14.0) and the Umgeni (1) (11.6) Rivers. The IFISH value gives the 
total for the combined organ response per fish.  
 
Conclusion 
The Liver, Kidney and Gill Index mainly all fell within Class 1 which indicates normal tissue 
structure with slight histological alterations except for the gills of the Umgeni (2)  and Mdloti 
Rivers which fell within class 2 indicating normal tissue structure with moderate histological 
alterations. 
 
Although the histological alterations are not toxicant specific or any of the indices used can 
indicate a single particular toxicant, some of the alterations have been linked to pesticide usage 
and the sampling sites for the Umvoti, Umgeni (1) and Mdloti Rivers are well within agricultural 
regions. It is still unclear as to why the Boesmans sampling site had such histological alterations 
as the sampling site fell within Moor Park Nature Reserve. The Umgeni (2) River site apart from 
being below the Inanda Dam also has large numbers of informal settlements along it which 
could lead to increased anthropogenic effects on the river.   
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A CASE STUDY FOR EPIZOOTIC ULCERATIVE SYNDROME (EUS) IN SOUTH 
AFRICA. 

 
Kevin W. Christison 

Directorate: Aquaculture Research, Department of Agriculture Forestry and Fisheries, Private Bag X2, Roggebaai, 
8012, South Africa. Email; KevinCh@daff.gov.za 

 
Abstract 

Epizootic ulcerative syndrome is an epizootic of both wild and farmed freshwater and 
estuarine fish.  This disease is caused by the water mould Aphanomyces invadans (Oomycetes: 
Saprolegniales) and is listed by the world organisation for animal health (OIE) as an 
internationally significant and notifiable disease.  More than 76 species of both farmed and wild 
freshwater fish have been documented as being susceptible to EUS and include members of the 
Cyprinidae, Clariidae, Cichlidae, Mormyridae and Centrarchidae.   

 
Aphanomyces invadans has a direct life cycle and is transmitted horizontally from one host to 

another through the release of motile flagellate secondary zoospores which infect the new host.   
A successful transmission usually requires skin damage, susceptible fish and favourable 
environmental conditions.  Some EUS outbreaks have been associated with heavy rainfall, low 
alkalinity and low salinity.  Ectoparasites have also been associated with particular outbreaks.  
Movement of fish between water bodies for conservation, aquaculture and recreational angling 
purposes are all proven pathways for pathogen transfer. 

 
Initially, infected fish develop small pinpoint red spots with localised swelling and raised 

areas of the body surface which progresses to the loss of scales and skin erosion.  These areas 
eventually develop into large ulcerative lesions with a necrotic centre exposing the underlying 
muscle tissue.  These lesions are most commonly observed on the lateral surfaces of the affected 
fish.  Generally, when the disease progresses this far, most affected fish die. 

 
EUS was first reported from Sub-Saharan Africa in October 2006.  This outbreak led to a 

Food and Agriculture Organisation of the United Nations (FAO) technical cooperation Program 
(TCP) toward the emergency assistance to combat EUS in Chobe –Zambezi.  One of the 
outcomes of this program was the intitial surveillance of the Lower Zambezi system for this 
disease and further outbreaks were confirmed in Namibia, Botswana and Zambia.  In December 
2010, the first suspect case presented itself in South Africa.  Juvenile Bluegill (Lepomis mcrochirus) 
and bass (Micropterus salmoides) with fungal infections were sampled from the Palmiet River 
system near Grabouw, Western Cape.  EUS was confirmed from these fish by wet skin scrapes 
showing typical Aphanomyces-like secondary zoosporangia and histopathology showing typical 
deep penetrating fungal hyphae with a characteristic granulomatous tissue reaction.  Definitive 
confirmation was also obtained through the PCR of the ITS region according to the 
specifications of the OIE and comparison of sequence data to existing sequences on the 
genbank data base.  In October 2011 a second positive case presented itself in the lower Eerste 
River drainage system near Stellenbosch, Western Cape.  Large scale mortalities of sharptooth 
catfish (Clarias gariepinus) were reported and the EUS diagnosis was again confirmed by histology 
and PCR. 
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The confirmation of EUS in the Western Cape in South Africa and the subsequent 

reporting thereof to the OIE has led to the development of a surveillance project to determine 
the current geographical and host range for EUS in South Africa, to improve awareness and 
capacity regarding aquatic animal health management at various levels in South Africa and to 
improve capacity to recognise and deal with aquatic disease outbreaks and emergencies.  The 
surveillance is comprised of both the opportunistic reporting from the general public who 
observe abnormalities (Passive Surveillance) and the systematic collection, collation and analysis 
of information related to EUS (Targeted Surveillance).   
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PROVINCIAL REPORT FOR THE WESTERN CAPE 2012 

 

Martine Jordaan 
CapeNature Scientific Services, PO Box X5014, Stellenbosch 7599.  Tel: 021 866 8011. 

Email:mjordaan@capenature.co.za 

 

 

Policies and Permits 

CapeNature is in the process of finalizing an Indigenous Freshwater Fish Utilization policy 
which is discussed in greater detail in the relevant section of the proceedings. The aim of this 
policy is to guide research and stocking applications to ensure conservation benefits and better 
management of indigenous species. This policy is relevant to yellowfish species as it will 
determine where and when stocking and restocking can be allowed. It also has implications for 
angling and stocking of dams in protected areas. An example is the proposed stocking of 
whitefish into a dam in Paarl Mountain Nature Reserve. This reserve has a dam free of alien 
species which could be used as a sanctuary dam for whitefish and an environmental management 
plan is in the process of being reviewed. CapeNature is also developing a policy for piscicide use 
and the aim is to guide and regulate use of piscicides as biodiversity tools and to manage alien 
fish populations in privately owned water bodies. There is also an alien fish utilization policy in 
early draft form.  The aim here is to guide the stocking of alien fish to ensure that alien species 
are not stocked into areas of critical conservation concern. The policy will also address other 
aspects of utilization such angling, aquaculture, inland fisheries development and others. With 
regard to permits, CapeNature will use the draft NEMBA AIS maps and the National 
Freshwater Ecosystem Priority Areas (NFEPA) project fish sanctuary maps as decision support 
tools. The permit system is in the process of being incorporated into the CapeNature electronic 
permit system. The aim is to make the permit system more user-friendly and to ensure 
consistency in permitting process through standardizing the decision support tools used to 
evaluate applications.  

 

Biodiversity Management Plans for Species 

Section 43 of the National Environmental Management: Biodiversity Act provides for the 
compilation of Biodiversity Management Plans for Species, aimed at the long term survival in 
nature of the species to which the plan relates. The norms and standards for guiding these plans 
have been promulgated in 2009 and the first South African species for which a BMP was 
developed was the southern barred minnow (Opsaridium peringueyi). During 2011 two 
management plans were initiated for priority species in the Western Cape. These were the 
Critically Endangered Barrydale redfin (Pseudobarbus burchelli) and the Endangered Clanwilliam 
sandfish (Labeo seeberi). The Barrydale redfin was selected as it is listed as Critically Endangered 
and has an extremely small distribution range limited to the Tradouw catchment near the town 
of Barrydale. Within this limited distribution range it faces the full range of threats to which the 
freshwater fish of the Western Cape Province are exposed. This situation presents an ideal 
opportunity to develop and implement a management plan with a relatively small stakeholder 
group while at the same time addressing all threats that are applicable to other species with much 
larger distribution areas and bigger, more complex stakeholder requirements. The BMP-S was 
initiated without dedicated funding as a joint project by CapeNature and SAIAB and a draft 
BMP-S document has been circulated to stakeholders for comment. It is envisaged that a 
completed document will be produced towards the end of 2012 when the roles and 
responsibilities of implementing agents have been clarified. 



 

16th Yellowfish Working Group Conference 

50 

 

 
The Clanwilliam sandfish BMP-S is funded by the WWF Table Mountain Fund as a collaborative 
project between CapeNature and the Northern Cape Department of Environment and Nature 
Conservation (DENC). The reason for selecting the sandfish for the development of a BMP-S 
was two-fold. Firstly, the current conservation initiatives aimed at protecting and/or 
rehabilitating habitat for the majority of endemic fish species of the Olifants-Doring catchment 
(e.g. the Groot Winterhoek Freshwater Stewardship Corridor) will not secure viable populations 
of Clanwilliam sandfish. Secondly, it is intended that the Clanwilliam sandfish serve as an 
umbrella species for the remainder of the threatened species in the catchment and a flagship 
species for conserving the threatened freshwater ecosystems in this river system as whole. The 
necessity for a species conservation plan and for addressing broader freshwater ecosystem 
concerns was highlighted in the Wetland Assessment and Catchment Action Plan developed for 
the Bokkeveld Plateau. In addition to providing guidelines for management interventions that 
will reduce the likelihood of future invasions, the BMP-S will therefore align with the former 
study and further its objectives by evaluating the potential impacts of wetland degradation on 
river ecosystems and endemic fish communities downstream.  
 
A comprehensive survey of the distribution range of the sandfish was undertaken in 2011 as part 
of the development of the BMP-S and the results indicated that the sandfish numbers have 
declined significantly compared to historical data (Paxton et al., unpublished data). A draft BMP-
S document was produced in 2011 for dissemination to stakeholders and implementing agents 
and presently the feedback from various stakeholders are in the process of being incorporated so 
that a finalised BMP-S can be submitted to the National Department of Environmental Affairs 
for approval.   
 

Surveys for species of special concern 

Linking to the BMP-S process, annual surveys by CapeNature and DENC of the Oorlogskloof 
for monitoring sandfish, sawfin and yellowfish populations has been initiated. A recent survey of 
the Tradouw system for monitoring of population status of Barrydale redfin was completed.  It 
is proposed that this survey will be incorporated into the reserve monitoring for 
Grootvadersbosch Nature Reserve and become an annual monitoring event. During the survey 
juvenile fish were observed at all sampling sites indicating recent recruitment success but 
preliminary analysis of the results shows that a number of age classes are not present which 
presents evidence for poor recruitment in previous years. This may be a result of the low rainfall 
in previous years coupled with over-abstraction which may have resulted in sub-optimal 
spawning conditions. 

 

Furthermore, CapeNature produced eight protected area management plans (PAMPs) in 2011. 
These are required for all formally protected areas in South Africa according to the National 
Environmental Management: Protected Areas Act (Act 57 of 2003). These plans provided an 
opportunity to actively incorporate newly developed conservation planning products such as the 
NFEPA fish sanctuaries and priority wetland areas into formal reserve management. This served 
to elevate the level of awareness of reserve management staff with regard to aquatic conservation 
issues and ensured the inclusion of monitoring protocols for priority fish species and aquatic 
systems into the reserve management plan for implementation once the plans have been formally 
approved. A lack of capacity and equipment however, remain a challenge.  
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River Health Programme 

As the former implementing agent for the RHP, CapeNature conducted a comprehensive survey 
of all five RHP indices for the Breede River WMA during 2007-2009. The results of the fish 
survey indicated that the distribution ranges of all indigenous species have shifted and contracted 
in recent years.   Less than 26 % of the surveyed sites were in the A/B (Natural/Good) category 
in terms of the integrity of the fish assemblage at the site and 46 % of sites were in the D/E 
(Poor) category. A popular report has been published and a technical report is almost complete.  
In 2010 the Department of Water Affairs (DWA) initiated the internal implementation of RHP 
and focused on priority sites in the Berg River WMA. A SASS5 invertebrate survey of the 
Olifants-Doring was completed in 2011 and a comprehensive survey of the Gouritz WMA 
comprehensive survey was initiated in 2012. The fish survey section of this survey scheduled for 
September 2012. 

 

Rondegat River Rehabilitation Project 

This project is a pilot project for evaluating the use of rotenone as a biodiversity management 
tool.  The aim is removal of smallmouth bass (Micropterus dolomieu) from lower Rondegat River to 
increase available habitat for indigenous species which are now only present upstream.  The river 
was treated in February 2012 and there is strong evidence that the bass have been successfully 
eradicated but this will be confirmed with post treatment surveys. The project has a thorough 
research & monitoring component to quantify impacts of rotenone on aquatic biodiversity and 
all aspects of the project is presented in the relevant section of the proceedings. 

 

GCBC Aquatic Stewardship Project 

The Groot Winterhoek Freshwater Stewardship Corridor project aims to expand formally 
protected areas through the establishment of core biodiversity corridors capable of conserving 
priority aquatic ecosystems and species within CapeNature’s Greater Cederberg Biodiversity 
Corridor (GCBC). The GCBC is an initiative aimed at conserving a priority area in the Cape 
Floristic Region through maintaining and restoring connectivity across the landscape. This area, 
which includes large sections of the Olifants-Doring catchment, is of exceptional conservation 
value in terms of its aquatic biodiversity and species richness and there is an urgent need to 
expand the terrestrial-focused strategies to include considerations of aquatic ecosystems and 
species. This is being achieved through voluntary stewardship agreements with private land 
owners in the form of conservation areas, biodiversity agreements and contract nature reserves. 
The Freshwater Stewardship Corridor has provided a mechanism for implementing the 
recommendations of these studies and stewardship agreements are being finalized for four 
properties within the corridor. Of these, one will be a contract nature reserve and three will be 
Protected Environments. 
 
Other outputs from the project include improving awareness of the conservation importance of 
aquatic communities with local schools, farm worker communities and landowners. This project 
received three years of funding from WWF and the Table Mountain Fund. Further conservation 
products from this project include a comprehensive conservation plan for the Critically 
Endangered Twee River redfin (Pseudobarbus erubescens). The project has also contributed 
tremendously in terms of confirming species records and determining distribution limits of these 
species in a number of rivers in the greater Cederberg. Another critical project implemented as 
part of the stewardship corridor is the manual removal of spotted bass (Micropterus punctulatus) 
from the Thee River. Results of pre-implementation fish surveys indicated that three of the 
indigenous species were significantly less abundant in the bass invaded area while the results 
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from the stomach content analysis showed a high percentage of indigenous fish in the diet of 
spotted bass. Removal of bass was done through construction of temporary gabion barriers 
which allowed the river to be divided into manageable sections for intensive gill netting, seine 
netting, spear fishing and electrofishing. Removal efforts were concentrated during summer 
when the flow was low and most of the bass were concentrated in pool habitat. To date, more 
than 350 bass have been removed and recent surveys provide strong evidence that the bass had 
been successfully eradicated.  Follow-up surveys are needed to confirm this and this project 
shows that manual eradication of an alien species can be considered an alternative to the use of 
piscicides in certain areas where the use of chemical eradication methods is not feasible. 
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KWAZULU NATAL PROVINCE REPORT 
 
 

Rob Karssing 
Ezemvelo KZN Wildlife, P.O. Box 13053, Cascades, 3202. Email karssinr@kznwildlife.com 

 

Introduction 
This year’s report gives some indication of the many encounters that I have with KZN 
Yellowfish Labeobarbus natalensis, admittedly more by default than actual design. 
 
Threats 
One of the major threats to the conservation of KZN Yellowfish and other endemic species are 
inter-basin water transfer schemes (IBWTS). Eskom is quite actively engaged in constructing 
high altitude dams that store water to generate electricity. The greatest concern with IBWTS 
systems like the Drakensberg Pump Storage Scheme (DPSS) and the Ingula Pump Storage 
Scheme (IPSS) is that they provide a physical link between once geographically isolated river 
catchment systems, each with its own set of evolutionary unique biota. This link provides a 
physical pathway for the transfer of alien species into KZN and vice-versa into the Orange Free 
State province.  Kilburn Dam, part of the DPSS system on the KZN side of the border contains 
a full range of alien and potentially invasive Orange-Vaal species that could be introduced into 
KZN should this system ever overflow directly into the Thukela. Fortunately this dam has never 
overflowed into KZN although the Department of Water Affair (DWA) management staff did 
historically test the scour valves, temporarily providing a pathway into the Thukela System. This 
may explain why Natal Parks Board ichthyologist Mike Coke in 1975 found some evidence of 
Orange-Vaal fish species escaping into a tributary linked to the upper Thukela system. No 
escapees have fortunately been recorded since and it is now rumoured that the scour valve has 
become blocked; a blessing for conservation. Eskom has held regular meetings with Ezemvelo 
KZN Wildlife pertaining to conservation issues associated with the DPSS and IPSS operations. 
Independent environmental consultants were procured on two occasions to assess the biological 
integrity of the fish populations occurring in the upper Thukela River. All environmental reports 
have categorically concluded that the fish populations of the upper Thukela system are 
morphologically and genetically intact with no indication of introduced Orange-Vaal species.  
 
Research conducted by Eskom’s appointed consultants, following consultation with EKZNW, 
revealed that Chubbyhead Minnows Barbus anoplus can withstand a staggering 50 bar (500 m head 
of water) of water pressure equivalent to that experienced in the HEP turbines. Some 
consideration was given by Eskom to the eradication of fish in Kilburn Dam using rotenone but 
this notion was dismissed due to the public sensitivity associated with using poisonous 
substances. 
 
A further threat to populations of KZN Yellowfish is the Mearn’s Mooi-uMngeni IBWTS. 
Springrove Dam in Nottingham Road is currently being constructed as a winter storage scheme 
for this particular IBWTS which supplements the water supply to Midmar, and finally PMB and 
the greater Durban area. Unfortunately the transfer of regulated cool water from the Mooi River 
into the uMngeni system has also provided improved habitat conditions for Smallmouth Bass.  It 
is envisaged that the flourishing Smallmouth Bass population will have an increased negative 
effect on the persistence of KZN Yellowfish in the upper uMngeni system through predation. 
Large numbers of KZN Yellowfish migrate annually from Midmar into the upper uMngeni to 
breed and feed. I have personally noticed that almost all KZN Yellowfish now encountered at 
the popular Cascades fishing spot tend to be large adult fish ranging between 1 and 3 kg with 
scant evidence of juvenile fish. Could this population of KZN Yellowfish be dying out? 
 



 

16th Yellowfish Working Group Conference 

54 

 

An alarming trend that I have also noticed while conducting field surveys in KZN is that 
Largemouth Bass populations are proliferating in river systems where water flow has been 
reduced by the influence of water abstraction and in-stream impoundments. Conversely, it would 
appear that Smallmouth Bass populations are conversely benefiting from an increased flow of 
cool water such as in the Mooi - uMngeni IBWTS. 
 
 
Umgeni Water Board (UWB) in collaboration with EKZNW is currently conducting a river 
health assessment of representative KZN rivers. EKZNW was appointed to carry out the fish 
assessment at 35 predetermined sampling sites while Umgeni Water Board evaluates the 
ecological integrity of macro-invertebrates, diatoms and in-stream habitat conditions. This 
project awarded us a wonderful opportunity to engage with Professor Nico Smit of the 
University of the North West (UNW) to carry out histopathology work on KZN Yellowfish.  
The KZN Yellowfish presents itself as being a perfect candidate for river health, being the most 
ubiquitous fish species in the province, commonly occurring in river systems ranging between 
the Mtamvuna River in the south and the Mkuze River in the north. The altitudinal range of this 
species is also quite impressive, occurring from just a few metres above sea level to sub-alpine 
conditions of 1,700 m or more, overlapping with trout. Kyle McHugh and Hannes Venter, 
students of Prof Nico Smit, spent a full week with us in the field, collecting tissue samples and 
deploying the Health Assessment Index (HAI). 35 Adult KZN Yellowfish were collected and 
subsequently dissected from six sampling sites, ranging from pristine environments like the 
upper Bushmans River, to highly degraded systems like the Msunduze River. The site located 
below the confluence with the Baynespruit is arguably the most polluted river in KZN if not in 
the whole South Africa. The Health Assessment Index scored lowest at the latter site, where the 
fin damage was assessed as 10%, gills 20% and enlarged livers 50%. The big question is how safe 
are these fish for human consumption since these fish are regularly caught by the local 
subsistence anglers? 
 
 
Stockings 
Ezemvelo KZN Wildlife firmly supports the Yellow Fish Working Groups moratorium on the 
controlled stocking of yellowfish taking into account the high genetic variance occurring between 
KZN Yellowfish populations. Stocking of yellowfish for any recreational purposes is strongly 
discouraged. 
 
Genetic considerations 
Genetic work carried out by Prof. Paulette Bloomer clearly indicates significant genetic 
differences between geographically separated populations of KZN Yellowfish populations.  
 
Monitoring 
A River Health Project (RHP) was initiated in KwaZulu-Natal last year following the allocation 
of funds by the Department of Water Affairs (DWA) to Umgeni Water Board (UWB). GIS 
screening by Dr Boyd Escott of EKZNW identified 35 representative sampling sites in the 
province ranging from pristine to highly degraded environments. UWB subcontracted EKZNW 
to carry out the fish component of the analyses while independent environmental consultants 
GroundTruth assessed the riparian vegetation. UWB evaluated the aquatic macro-invertebrates, 
diatoms and water chemistry. Data collated from the field will be fed into a Present Ecological 
State (PES) model developed by Dr Neels Klynhans of DWA. The PES of rivers can range 
between A (Largely pristine) to E (Highly impacted). 
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Further to this project, EKZNW is also working closely with DWA and appointed 
environmental consultants GroundTruth in a desktop study evaluating the PES of all river 
systems within KZN. Google Earth images of DWA’s secondary catchments are being 
interrogated by a team of aquatic specialists based on criteria such as land use, river connectivity, 
wetland continuity and riparian vegetation. EKZNW’s GIS Land Transformation layer has been 
instrumental in quantifying the proportion of habitat change occurring within a 200 m buffered 
zone extending outwards from the main river course.  
 
 
Research 
The biology of the KZN Yellowfish L. natalensis has not been well researched when compared to 
other flag ship species like the Smallmouth and Largemouth Yellowfishes. Most of what is 
currently known about the KZN Yellowfish has been recorded in the WRC Technical Report on 
the State of Yellowfishes in South Africa (Impson et al., 2007) 
 
Value of Yellowfish resource to anglers and subsistence anglers 
The KZN Yellowfish is a high respected sport fish which gives a good account of itself on fly 
tackle. I fondly refer to them as “Freshwater Kingfish”. The species is commonly caught by 
subsistence anglers in conjunction with other commonly occurring species such as barbel and 
tilapia.  
 
Concluding remarks 
 
KZN Yellowfish species, by default, form an important dimension of my work, whether it is 
conducting river health surveys, dealing with IBWTS or conducting general surveys. We 
consistently locate new populations, most recently in Lake Nsezi, Richards Bay, while surveying 
for alien invasive Plecostomus armoured catfish; or in the Mpenjati River, South Coast, while 
conducting an estuary survey. In both instances the populations occurred in only a few meters 
above sea level. Such is the tenacity of the KZN Yellowfish that we never stop learning! 
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SUMMARY OF COMMENT AND DISCUSSION FOLLOWING EACH PRESENTATION 
 
Anglers will spread yellowfish: social perceptions towards native fishes in the Western Cape – 
Sean Marr 
 
Peter Mills said many anglers were unable to identify species correctly. For example they 
confused carp with yellows. It also appeared that there were 2 types of illegal introductions; 
those based on ignorance and those that were malicious with the latter unlikely to change. 
 
Craig Garrow stated there had to be more consultation with anglers to educate them on the 
matter, and Leonard Flemming said that knowledgeable people were the greatest threat as they 
could identify suitable habitats for these illegal introductions. 
 
Peter Mills said sportsmen wished to practice their sport and we had to take this into 
consideration when liaising with anglers. In other words these illegal introductions led to poorer 
sport in the long term. 
 
Dean Impson stressed that these illegal introductions could also lead to the spread of the highly 
dangerous EUS (Epizootic Ulcerative Syndrome) and this message should also be conveyed to 
anglers. 
 
According to Martine Jordaan the survey showed a low preference for catfish but Sean Marr 
replied that subsistence anglers were looking for protein and catfish were easy to move. 
 
Leonard mentioned that transgressors had to be caught and fined as an example to others, but 
we also need to ensure that suitable fishing that would satisfy anglers was available. Sean Marr 
agreed with this sentiment and stated that the Rondegat should be promoted as a project which 
would also eventually be of benefit to anglers. 
 
Draft policy on the utilization of the indigenous fishes of the Western Cape – Martine Jordaan & 
Dean Impson. 
 
Sean Marr asked why it was termed a policy and Martine replied that it was a policy because it 
was a revision of the Ordinance and at the same time had to be in line with the new national 
legislation. In addition it had to provide guidelines for research. 
 
Leonard Flemming pointed out that when stocking in confined areas with less than 100 
individuals there had to be a BMP in place before further stockings took place. 
 
Dean Impson said that draft policy had to take stakeholder comments seriously as there had to 
be a buy-in for the policy to work. 
 
Leonard asked what the fine was for illegal activity and Martine replied that this was in the 
Ordinance but was probably too low. 
 
Sya Buthelezi asked about the availability of permits and Martine said CapeNature were trying to 
make the system more user-friendly and they needed to consult local people. Sya mentioned that 
if the system was centralised one gets improved consistency. 
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Developing a Biodiversity Management Plan for species (BMP-S) for the Clanwilliam sandfish –  
Bruce Paxton 
 
Sean asked whether a captive breeding programme could be considered and Bruce replied that 
he doubted whether this could be afforded when one considered all the other priorities in the 
Western Cape. 
 
Martine asked whether translocation would be a better option and Dean asked whether breeding 
should be included in the BMP. Bruce said that the problem was that a BMP held you 
accountable. 
 
Dean said that the Rondegat should be considered a translocation option for sandfish. 
 
First piscicide treatment of the Rondegat River: how well did we do and where to from here?- 
Dean Impson  
 
Peter Arderne asked about the angling potential of the Rondegat and Dean stated that there was 
good potential for small stream flyfishing. In addition the landowner was keen as he had a 
ecotourism venture. 
 
Sean Marr said we had to be careful about mentioning that 41 rivers were in the long term plan 
as this could easily be misinterpreted. For example the Holsloot would give rise to the fears of 
trout anglers. Dean replied that he understood the problem, and the mistakes of the past would 
not be repeated. With regard to the Holsloot this would be a tributary above the dam, and the 
section of the Witte under consideration was in the bass area and well below the trout section. 
 
Peter Mills stated that this 41-river plan would take a very long time to be completed and there 
was a need to prioritize. In addition we needed to engage anglers in completing the plan. 
 
Sean said that goals needed to be set for the 41-river plan and it had to be explained how this 
plan achieved the goal. 
 
Monitoring the effects of piscicide operations on the biota of the Rondegat River – Darragh 
Woodford. 
 
In answer to a question on habitat mapping Darragh stated that he observed a lot of sand in the 
river compared to previous visits which he thought was the result of recent fires. Until a flood 
removes this sand it will not be good habitat for rock catlet. 
 
Dean stated that the 2nd treatment was essential to ensure all bass were removed as the river had 
a lot of structure. In addition it might be wise to bring the second treatment forward to 
November to nullify the effect on upstream spawning. 
 
Peter Mills said monitoring was also important to measure how re-colonisation takes place. 
 
Sya Buthelezi asked about resuscitation after rotenone treatment and Martine said this was 
possible if it was done immediately after the first symptoms were seen and the fish were placed 
in clean water. 
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Sean asked about measuring the invertebrate community after treatment and the fish community 
changes and Darragh said that this depends on how the survey is carried out. 
 
Manual eradication of spotted bass in the Thee River – Riaan vd Walt (presented by Klaus Menck) 
 
Dean stated that the presentation showed the importance of the input of the private sector. 
CapeNature were very grateful for this assistance as it also showed that under certain conditions 
manual clearing will work. With regard to the Kromme we could possibly consider using manual 
methods at the top end and using rotenone lower down where there are deep pools.  It was also 
important to calculate the total cost for the Thee River as the labour was provided at no cost by 
the volunteers. This information was also needed for Working for Water. 
 
Darragh emphasized that when using volunteer teams it was essential to have a paid 
leader/organiser of the team. In the case of Thee River project this was Riaan vd Walt. 
 
Survey Report of Labeobarbus natalensis health Assessment from selected Kwa-Zulu Natal rivers.- 
Kyle McHugh. 
 
Bruce Paxton noted that the upper part of the Tugela was dominated by smallmouth yellowfish 
when he sampled for an Eskom study. This was in conflict with Rob Karssing’s report. 
However, this was based on morphological identification and the genetic study still had to be 
undertaken. He would follow up on the genetics. 
 
In answer to a question from Dean, Darragh stated that although Ernst Swartz had resigned 
from the SAIAB and he will not be replaced, the genetic capability at the Institute will still 
remain. 
 
Epizootic Ulcerative Syndrome (EUS): A case study – Kevin Christison 
 
Although Craig Garrow said that samples of Thee River redfins looked suspicious Kevin said 
these were negative. Klaus Menck asked about bluegill from the Doring and Kevin said that they 
were currently sampling them. 
 
Kyle noted that there were positive results from the Potchefstroom area and Kevin stated that 
samples taken from Klerkskraal Dam were also shown to be positive. Dean said they had also 
had many positives from the Buffelsjachts and he stressed that the public needed to report EUS. 
 
Klaus Menck asked whether it was necessary to kill samples and Kevin said it was because a 
block of tissue had to be removed from the specimen. 
 
Dean asked whether fish introductions spread EUS and Kevin said it could also be spread by 
wet equipment such as wetsuits. With regard to facilities Kevin said all fish should be destroyed 
but normal fishes could still be harvested. Bleach was a good disinfectant but then all equipment 
had to be completely dry. 
 
KZN report – Rob Karssing (presented by Peter Mills) 
 
Kyle McHugh said that with regard to the water transfer scheme at Sterkfontein it was shown 
that smallmouth yellows could survive great pressure in the turbines. 
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Dean and Darragh said that armoured catfish were more common than first believed with 
several well established populations. 
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CLOSING ADDRESS OF THE 16TH YELLOWFISH WORKING GROUP CONFERENCE 
AT JONKERSHOEK, STELLENBOSCH: APRIL 2012 

 

Once again the YWG annual workshop has not disappointed in terms of the quality of 
presentations. Although a small group the discussions that each paper generated was focussed 
and enlightening. Only one presentation dealt with the angler and angler behaviour, the 
remainder of the papers were concerned with river rehabilitation techniques, development 
species management plans, a Rondegat status report and EUS, a frightening disease that is fatal 
to fish and is spreading rapidly through Southern African rivers.   
 
Attendance was poor but there are reasons for this and has already been covered in an earlier 
discussion so there is no need to expand on that matter again here.  Unfortunately, because the 
provinces are poorly represented there was a dearth of regional reports that have always been an 
important part of this workshop.  However, there have been reports from KZN and CapeNature 
and we have also been in personal communication with some of the officials from some of the 
other provinces and have a pretty clear picture of what is happening nationwide.  Capacity in 
most regions looks bleak as there are few provinces that now appoint specialist scientists who 
focus on aquatic systems. Many regions no longer regulate fish and fishing; the river health 
programme is barely functional and governments (all levels) are still not exercising their legal 
mandate in terms of their respective Acts. 
 
The focus of this particular workshop has been on the Western Cape streams and there has been 
an interesting assemblage of papers dealing with river conservation matters.  Probably one of the 
most important papers was the report on the progress of the rehabilitation project of the 
Rondegat River.  The skills and knowledge learned during this project is very important for 
future projects of a similar nature.  It must be borne in mind that most countries in the world, 
America and New Zealand included, are undertaking similar river rehabilitation projects and all 
of them use rotenone or similar pesticides to achieve their conservation objective. Although the 
project has had its problems it is a ground breaking initiative that CapeNature are undertaking 
and should be allowed to run its course.  
 
In terms of the new legislation species management plans can be developed for rare and 
endangered species.  Although the legislation is applicable to the whole country it is only being 
applied to a few species, very few of them fish.  The paper presented on the Clanwilliam sandfish 
highlighted the difficulties associated the putting a management plan in place.    Of concern here 
is that of speed, or lack thereof, at which projects are implemented. In order to avoid 
environmental catastrophe conservation action should happen quickly.  This paper highlighted 
the complexities associated with compiling management plans itself, let alone there 
implementation, a process that could span many years.  This is just not good enough!   What 
concerns me is that conservation practitioners tend to wait for too much detail before taking 
action instead adopting an adaptive management approach. This implies that a plan of action is 
immediately put in place and adapted as more information is gathered as the project unfolds.  It 
is a management skill severely lacking in the conservationist tool box.  
 
As always the final point discussed at the workshop was the venue for the 2013 workshop. It was 
unanimously decided that the meeting should be held at a central venue that is easily accessible 
to more delegates.  A small meeting like this is valuable in that detailed management actions can 
be considered in detail but does little to raise the profile of the plight of our rivers and nine 
yellowfish species.  
 
Peter Mills 
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FOSAF FLYFISHING MILESTONES 

Since its inception FOSAF (Federation of Southern African Flyfishers) has led and continues to 
lead a series of initiatives of benefit to fly fishing in particular and to the aquatic environment as 
a whole. Including: 

• Negotiating with Government and Provincial Authorities on the situation in the Cape 
where angling for trout was deregulated. As a result of these negotiations and 
discussions, suitable arrangements have been worked out between the Cape 
Department of Nature Conservation and the Cape Piscatorial Society who now control 
these waters.  

• Publishing an official journal which has grown into the popular bi-monthly magazine 
Fly Fishing. A magazine that, although we no longer have a financial interest in, 
continues to play a role in disseminating FOSAF communications to our members and 
the fly fishing public in general.  

• Making donations to various organisations for research projects of benefit to 
flyfishing. These include cost effective breeding of trout, genetic selection and 
breeding tigerfish, and research on population genetics of yellowfish.  

• Holding discussions with timber companies to promote flyfishing as a sport and to 
obtain concessions for fly fishers on their land or waters.  

• Organising flyfishing expositions which have been held in Grahamstown, Barkly East, 
Stutterheim, King William's Town and Somerset East.  

• Liaising with Provincial trout hatcheries and authorities regarding the breeding and 
stocking of trout.  

• Organising a tour of prominent international flyfishers to South Africa to promote the 
sport of flyfishing and local flyfishing opportunities as a tourist attraction.  

• Rendering advice and guidance to authorities and anglers concerning the ethics and 
discipline of trout fishing.  

• Supporting the efforts of the Eastern Cape Chapter which has facilitated cost effective 
methods for rearing trout as well as researching and recommending the merits and 
value of stocking remote areas with trout fry.  

• Assisting in funding and obtaining displays for the flyfishing section of the Knysna 
Angling Museum.  

• Making important submissions to government on white papers on Forestry, Water 
Affairs and Environmental Affairs.  

• Hosting a watershed workshop entitled "TROUT '94" where 33 presenters from 
government departments, researchers and other interested parties produced papers 
from which 61 issues emerged which were handled at a further workshop in August 
'95 and resulted in the formulation of FOSAF Policy Guidelines in 1996.  

• Negotiating with the Mpumalanga Parks Board to prevent the de-regulation of the 
protection of trout waters which now have protection as flyfishing waters. Providing 
advice and guidance on the debate which resulted in permission being granted for the 
stocking of trout in Wakkerstroom.  

• Producing and publishing the first comprehensive guide on flyfishing venues in 
Southern Africa, The Nedbank Guide to Flyfishing Venues in Southern Africa in 1996 
with four subsequent editions published with sponsorship from Nedbank. This was a 
milestone in the promotion of and association with fly fishing by major sponsors.  

• Obtaining a sponsored vehicle from Samcor for the Dept. of Ichthyology and 
Fisheries Science at Rhodes University in Grahamstown, for work on behalf of the 
Eastern Cape Chapter of FOSAF.  
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• Holding Trout '97 Workshop and developing proceedings on small scale breeding of 
trout, weed control, stocking strategies, managing high and low intensity fisheries and 
improving the productivity of man-made impoundments in Mpumalanga.  

• Commissioning, also in 1997, a study on the economic benefits on flyfishing in South 
Africa by a researcher at Stellenbosch University, and a major market research project 
by Markinor in 2001.  

• Founding the Yellowfish Working Group (YWG) to uplift the status of this 
magnificent indigenous freshwater game fish as an angling species and to promote its 
conservation, protection and re-habilitation. The first National YWG Conference was 
held in 1997 and subsequently conferences are held on an annual basis.  

• Producing the highly acclaimed report State of the Yellowfish in South Africa - 2007 
with sponsorship from the Water Research Commission, the Department of 
Environmental Affairs and Tourism and the River Health Programme. This was 
followed by the Technical Report of 2008.  

• Providing guidance and encouragement for the development of flyfishing facilities in 
all provinces of which the very successful Wild Trout Association of the Eastern Cape 
is a good example.  

• Making financial contributions to conservation departments such as the CapeNature to 
help fund the attendance of scientific officers at international conferences important to 
flyfishers.  

• Liaising and co-operating with other NGO's with similar interests such as the 
Endangered Wild Life Trust, Eco Care Trust and Save the Vaal Environment.  

• Instituting FOSAF Exemplary Service Awards. These have been awarded to Prof 
Kadar Asmal for his Working for Water Project, to Dr Louis Wolhuter and Garth 
Brook for their contribution in the production of the Nedbank Guide to Flyfishing 
Venues in Southern Africa, to Dr Douglas Hey of CapeNature for his massive 
contribution to conservation and to Andy Lawlor for pioneering work on introducing 
paraplegics to fly fishing. Other notable recipients are Fred Croney, Ed Herbst, Bill 
Barnes, Pierre de Villiers, Dave Rorke, Brian von Holdt, Bill Bainbridge, Dean 
Impson, Harvey Venter, Jake Alletson, Theo van Niekerk, Mark Yelland, Thomas du 
Toit , Trevor and Sue Babich and Andre and Moira van van Winkel and Bob Crass.  

• Co-operating with the Endangered Wildlife Trust and the Highland Crane Group by 
funding and advising on workshops on the situating of eco friendly dams and assisting 
with the pioneering Mpumalanga Highlands Wetland Study with a project cost of R100 
000.  

• Assisting the Free State Chapter with the stocking of the Swartwater impoundment 
that produced the incredible 18lb. 2½oz. Rainbow trout caught by Mike Posthumous.  

• Assisting a faculty member of Stellenbosch University to attend a conference in 
Australia to present a paper on small development programmes for aquaculture in 
South Africa.  

• Providing funding to the Wild Trout Association and Rhodes University for their 
Geographical Information System project to help to manage fly fishing waters and 
provide useful information to anglers.  

• Providing funding to the KwaZulu-Natal Chapter of FOSAF and the School of 
Environment and Development to assess and develop the potential of fly fishing in the 
Underberg district with community-based resource management strategies.  

• Sponsoring renowned international anglers and authors Darrel Martin (USA) and Taff 
Price (UK) to fish for our indigenous yellowfish and saltwater species and promote 
South African flyfishing in the international press.  

• Developed a FOSAF Website that provides up-to-date reports on angling conditions 
and other vital environmental and fly fishing news throughout the country.  
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• Initiating in 2001, through the Yellowfish Working Group, a major study on the 
population genetics of the two Orange-Vaal yellowfish species. This study was 
undertaken mainly with funding by AngloGold-Ashanti and Lesotho Highlands 
Authority while much of the initial sampling was undertaken by YWG volunteers. The 
study was finalized in 2007 and these findings have led to other organizations carrying 
out similar studies on other yellowfish species.  

• Helping job creation by supporting the Highlands Academy, set up to train previous 
disadvantaged youngsters as fly fishing guides.  

• Publishing various papers and bulletins including The Yellowfish Working Group 
Newsletter and The Tippet (a general newsletter to FOSAF members) as well as 
various pamphlets of interest to fly fishermen in general.  

• Publishing a popular series of books titled Favoured Flies & Select Techniques of the 
Experts, Volumes 1 to 5.  

• Launched in late 2010 the FOSAF Guide to Flyfishing Destinations which replaced 
the very successful Nedbank Guide series. 

• In 2011 formed a coalition, the Steenkampsberg Environmental Initiative, together 
with environmental organisations such as EWT, WESSA, Birdlife SA and also with the 
MTPA to protect the Dullstroom plateau from the threat of mining. 

 

 
 
 
 


