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PRESS RELEASE: FISH KILLS IN THE VAAL RIVER 

 
This topic was discussed at the recent 10th Annual Yellowfish Working Group Conference 
(YWG Conference) at Sterkfontein Dam outside Harrismith. These fish kills are an indicator 
of the serious pollution of our longest river and a warning of the threat to human life. 
Diarrhoea is the second largest cause of infant deaths worldwide. An outbreak of diarrhoea 
occurred in Bloemhof, North West Province on 19 February this year affecting 1000 people. 
 
On Friday 7th April a panel discussion at the conference was held including Dr Steve Mitchell 
of the Water Research Council, Riana Munnik of the Department of Water Affairs (DWAF), 
Dries Louw of East Rand Water (ERWAT), Francois van Wyk of Rand Water and Mornē 
Viljoen of Eco Care Trust.  
 
Some of the statistics relating to the state of the Vaal were frightening and will appear in the 
Proceedings to be placed on the FOSAF website at www.fosaf.co.za by the mid June. In the 
meantime individual papers may be obtained by contacting the YWG secretary at 
mwardern@mweb.co.za. 
 
The Saturday morning of the conference was dedicated to the state of the yellowfish in South 
Africa in the form of reports by the provincial nature conservation agencies.  There are nine 
distinct yellowfish species distributed throughout the country, each in their natural habitat. It 
should be noted that a species should never be moved outside its environment. Although 
these conservation bodies are doing sterling work it was alarming to note that virtually each 
report included examples of serious sewerage spills by municipalities and pollution by mines 
while major rivers cease to flow in the dry season due to excess water abstraction. 
 
The afternoon session dealt with reports on scientific research being undertaken which 
includes design of fish ladders, genetic studies on the Orange-Vaal yellowfish, genetic 
evaluation on the smallscale yellowfish group and a telemetry study of the Vaal yellowfish 
using satellite tracking techniques. 
 
Dean Impson of Cape Nature updated delegates on NEM:BA (National Environmental 
Management Biodiversity Act). The draft regulations being developed for alien species 
recommend that the main alien fish species; in other words trout, bass and carp, be permitted 
in defined zones but outside these zones stocking will not be allowed and anglers will be 
required to practice catch and kill. Fish specialists at the provincial conservation agencies are 
currently preparing beneficial use zones. Once these are competed, angling organisations will 
be consulted to allow final zoning maps to be produced.  
 
The conference ended on the Sunday morning with a workshop on yellowfish river 
conservancies. The Orange-Vaal River Yellowfish Management Conservation Association 
controls 700 km of riverbank and represents some 70 riparian owners. This project is central 
to the YWG’s vision of river conservancies linking all landowners who will monitor the rivers 
and report any misdemeanour. Delegates also agreed that a ‘National State of the Yellowfish’ 
report was necessary and should be a focal area of activity in the year ahead.   
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“ESTABLISHING A BENCHMARK” – CONFERENCE OPENING ADDRESS 
 
 
It is now 10 years since our inaugural conference was held in 1996. It is pleasing to note that 
the YWG has been successful in initiating a healthy and rapidly expanding Yellowfish sport 
fishing industry. With value comes the necessity to protect, conserve and develop in a 
sustainable manner so that future generations may share this resource. This is a positive and 
predictable outcome. 
 
The quest by the YWG for National Angling Regulations for Yellowfish has been interrupted 
by the development of regulations for NEM:BA, the listing of species and the zoning policy 
and process for all angling species. In all likelihood this process will be completed before the 
next conference. We appreciate the dialogue that Paul Skelton and Guy Preston have entered 
into with the Angling fraternity in this respect. Effective implementation of the regulations 
will require buy-in and commitment by riparian owners and anglers and will make a 
significant contribution to the protection of aquatic diversity. It will improve the quality of 
our angling in many instances.  
 
“Certainty ? In this world nothing is certain but death and taxes” a famous quote by 
Benjiman Franklin. I would like to suggest that the most important thing we can be sure of in 
life is change. What is important is how we manage change. Even growing old is a process of 
change. 
 
 In the last 10 years we have seen change and a rapid exodus of skilled and experienced 
people due to affirmative action. This is the reason for non-delivery in services in most 
instances. Government acknowledges this. The Deputy President recently launched the 
Accelerated and Shared Growth Initiative for South Africa (ASGISA) and Trevor Manuel has 
earmarked R3,75 billion for the project. If we are to see the planned growth of 6% per 
annum in the economy, we are going to need all the skilled people we can get (or keep) and it 
is at municipal level where the greatest needs lie. This will require a change in mindset from 
the highest political level to local managerial levels. I trust that this is going to work and put 
us back on the “high road”. 
 
 We have many concerns with water quality in our dams and rivers, with the building of golf 
estates and other developments where there is an inadequate long term supply of water. We 
are concerned with developments that take the “short term cheap route” rather than a long 
term planning view, which may be more suitable and cost effective in the end.  We are 
concerned with minimum stream flow requirements and water transfer schemes where fish 
can be transferred between catchments. We are particularly concerned with the poor state of 
sewerage treatment which has manifested itself in fish kills on the Vaal River recently. This 
highlights the crisis we are facing and the high risks to human health.  
 
Our keynote address will take the form of a short presentation by a panel of experts followed 
by group discussion, which will give us a better insight into the water affairs of the Vaal and 
an opportunity to discuss matters that concern us. 
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Our conference theme this year is “Establishing a Benchmark”. Prominence has been given 
to the Provinces in their state of the Yellowfish report, which will create a benchmark against 
which we will report in the future. YWG Chapter reports will be delivered in the Provincial 
slot. This will be followed by presentations on new and existing research projects. 
 
The Sunday workshop is on Yellowfish Conservancies, which has proved to be an essential 
tool in the conservation of yellowfish. YWG Management would like to see a lot more 
conservancies getting under way and the workshop will hopefully show the way forward in 
this respect.  
 
Once again it is heartening to see the support that we have from over 300 correspondents 
and excellent support we have at our annual conferences.  
 
Many thanks to the presenters and to YWG Exco members and especially to FOSAF who 
provide the secretariat and much of the funding. Also to Tembeka Dambuza from Anglo 
Gold Ashanti who funded most of the Genetic Study and to Dr Steve Mitchell of the WRC 
who is funding a number of our research projects. 
 
I would like to welcome you all and especially our panellists for this evening’s event and to 
Thomas Du Toit of SAVE.  
 
Bill Mincher 
Chairman YWG    
7 April 2006 
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THE EFFECTS OF WATER POLLUTION ON FISH AND PEOPLE 
 
 

Dr Steve Mitchell 
Water Research Commission, Pvt Bag 03, Gezina 0031. E-mail: steve@wrc.org.za 

 
 

Abstract 
Pollution falls broadly into three categories; eutrophication, heavy metals and toxins and 
thirdly, pathogens.  Eutrophication is the result of the ingress of excess nutrients into a river 
or impoundment.  Eutrophication has three main effects in the environment as well as a 
fourth which will be dealt with below.  The first effect is that the sensitive species die out, 
reducing the biodiversity of the system, and the SASS (South African Scoring System) test 
using macroinvertebrates is based on this.  The second is that there is an increase in the 
macroinvertebrate and fish biomass supported by the system up to a point, and beyond this 
there is a decrease.  This decrease is a result of the increased rate in the use of oxygen by the 
micro-organisms (mainly bacteria and fungi) mineralising the nutrients, and because micro-
organisms are able to respond more rapidly than the larger organisms, the larger organisms 
are not able to compete for the oxygen.  The third effect is that the system becomes less 
stable as the demand for oxygen by micro-organisms increases, and so becomes less resilient 
in the face of events.  This results in the increased occurrence of the visible events such as 
fish kills.   
 
This excess nutrient is (at the moment) an inevitable result of the discharge from wastewater 
treatment plants into the ecosystem, but this effect is much worse when there are spills or 
failure of plants to treat wastes.  Runoff from agriculture also contributes to the nutrient load 
in surface and ground water.  Ten micrograms (µg or 0.01mg) of phosphorous (P) in a water 
body is sufficient to cause a bloom of blue-green algae in the environment.  Domestic sewage 
usually contains in excess of 25mg P, and nutrient removal plants will take this to below 1mg 
P in the effluent.  This still relies on substantial dilution in the environment to bring it to a 
level where it will not cause algal blooms, but a sewer overflow or a malfunctioning plant will 
unbalance a system very quickly.  An ongoing problem in this country is to keep stormwater 
out of the sewerage system.  The ingress of stormwater into the sewers leads to hydraulic 
overload of sewage treatment plants which in turn causes the plants to malfunction.   
 
Pollution by heavy metals and toxins is associated more with industry and to a lesser extent 
with agriculture.  Unlike eutrophication, heavy metals and toxins are not natural components 
of ecosystems and so are not mineralised but tend to accumulate in the environment, with 
long-term negative consequences.  These consequences range from outright toxicity to 
reduced growth, fecundity (fertility) and resistance to disease.   
 
From the human point of view, the consequence of untreated wastewater entering the 
environment is that with it comes disease-causing pathogens.  These pathogens range from 
those causing acute diseases such as cholera and typhoid to those causing less dangerous 
diseases such as gastero-enteritis.  However, poor water quality remains one of the leading 
causes of infant mortality worlwide as a result of the infants getting these diseases.   
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Fish kills are catastrophes from which recovery may take some years, particularly if the fish 
are slow growing.  But in the wider context they are symptoms of a serious problem which, if 
it is not addressed, will not only reduce the biodiversity of the waterways (which, in signing 
the Convention on the Protection of Biodiversity, the South African Government has 
undertaken to protect) but also pose a serious health risk to all users of the river, whether for 
drinking water or recreation.  Not addressing the root causes of the fishkills on the Vaal 
River and elsewhere leads to increased costs in the treatment of water for subsequent use 
which, in the medium to long term, has been shown elsewhere in the world to cost more 
than it costs to protect the resource in the first place.   
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DEPARTMENT OF WATER AFFAIRS & FORESTRY WATER QUALITY STATUS 
REPORT:  UPPER VAAL MANAGEMENT AREA 2000-2005 

 
 

Riana Munnik 
Pvt Bag X995, Pretoria 0001. E-mail: MunnikR@dwaf.gov.za 

 
1. UPPER VAAL WATER MANAGEMENT AREA 

The Upper Vaal Water Management Area is one of nineteen Water Management Areas 
(WMA) in South Africa. 
The water management area includes towns as far as Breyten, Harrismith, Johannesburg and 
Potchefstroom. 
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2. STRATEGIC MONITORING IN THE UPPER VAAL WATER MANAGEMENT AREA 
 
The Sub-Directorate Water Quality Management of the Gauteng Region conducts monthly 
water quality sampling in nine sub catchments of the Upper Vaal Water Management Area. 
All the water quality-monitoring programmes are registered on the Department’s Water 
Management System (WMS). This information is used to generate compliance reports and 
trend graphs. 
 
The Department has selected nine points in the main stem of the Vaal River at key locations 
as Strategic monitoring points.  These points are located downstream of confluences with 
major tributaries and inflows from transfer schemes, as well as downstream of the 
Grootdraai Dam, Vaal Dam and the Vaal Barrage. 
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MAP OF STRATEGIC MONITORING POINTS IN THE UPPER VAAL WATER 
MANAGEMENT AREA. 
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SCHEMATIC DIAGRAM OF STRATEGIC MONITORING POINTS IN THE UPPER VAAL 
WATER MANAGEMENT AREA 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3. WATER QUALITY ISSUES OF CONCERN 
 
 
 
3. WATER QUALITY ISSUES OF CONCERN. 
 
There are two major issues of concern namely salinity and eutrophication, or nutrient 
enrichment. 
 
Salinity is evaluated by looking at variables such as Electrical Conductivity (EC), as an 
indication of dissolved salts, such as Sulphate (SO4), which is related to coal- and gold mining 
activities.  
Examples of point sources of salinity are industrial and mine water discharges, and the 
diffuse sources of salinity are seepages from mine dumps and other discard and disposal 
facilities. 
 
Eutrophication is evaluated by looking at nutrients such as Phosphate (PO4) and Nitrate 
(NO3).  
Examples of point sources of nutrients are discharges from sewerage works and the diffuse 
sources are informal settlements. 
 
The water quality trends for the abovementioned variables for the period 2000 to 2005 as 
recorded on the Department’s Water Management System (WMS), and presented as 
concentration over distance graphs are as follows: 
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Spatial variation in ELECTRICAL CONDUCTIVITY
Upper Vaal Level 1 Strategic Monitoring Points

2000-01-06 to 2005-12-08
177935 - VS1 VAAL RIVER ORIGIN  AT N17 BRIDGE (GDDC01)
177949 - VS2 VAAL RIVER AT R29/N2 BRIDGE AT CAMDEN (GDDC10)
100001098 - VS3 VAAL RIVER ON N11 BRIDGE TO AMERSFORT
177950 - VS4 GDDC11 VAAL RIVER AT R35 BLOUKOP BRIDGE
90612 - VS5 C1R002Q01 GROOTDRAAI DAM ON VAAL RIVER: NEAR DAM WALL
90597 - VS6 C1H017Q01 VAAL RIVER AT VILLIERS FLOOD SECTION
90678 - VS7 C2H122Q01 VAAL DAM ON VAAL RIVER: DOWN STREAM WEIR
90780 - VS8 C2R008Q01 LTS24 VAAL BARRAGE ON VAAL RIVER NEAR BARR WAL
90763 - VS9 C2H260Q01 VAAL RIVER LOW WATER BRIDGE AT KROMDRAAI
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CONCLUSIONS: 
 
Is is clear that the biggest impact on water quality in terms of salinity and eutrophication is 
from the Vaal Barrage catchment as measured at Point VS8. 
 
There is a huge inflow of phosphate and nitrate from the tributaries of the Vaal Barrage, 
namely the Klip River, the Leeu Taaibos spruit, the Blesbok Spruit and Suikerbosrand River, 
and the Riet Spruit.  
The huge impact on water quality in the tributaries of the Vaal Barrage can be attributed to 
the huge loads of salts and nutrients that are discharged.  The following table summarise only 
a couple of the discharges that actually takes place. 
 
DISCHARGE FROM SEWERAGE WORKS INTO THE VAAL BARRAGE BASED UPON 
DRY WEATHER FLOW AS IN OCTOBER 2005 
 
 
Name of 
company 

Catchment Flow Ml/day Tons PO4 per 
annum 

Tons of NO3 
per annum 

ERWAT 12 
Waste Water 
Treatment 
Works 
(WWTW) 

Blesbok Spruit 138.22 98,7 198,0 

ERWAT 4 
WWTW 

Klip River 224,36 57,6 224,3 

JO’BURG 
WATER 3 
WWTW 

Klip River 507,55 61,06 851,18 

 TOTAL 870,13 217,36 1273,48 
 
DISCHARGE FROM MINES AND INDUSTRY INTO THE VAAL BARRAGE BASED UPON 
DRY WEATHER FLOW IN SEPTEMBER 2005 
 
NAME OF COMPANY CATCHMENT FLOW Ml/DAY TONS SO4 PER 

ANNUM 
Sappi Enstra Blesbok Spruit 24,44 892 
Petrex: Grootvlei 
Mine  

Blesbok Spruit 75 30 331,5 

 
There are peaks of nitrate and phosphate observed in the Upper Vaal River and that is due to 
pollution from dense settlements near Breyten and small sewerage works not functioning 
properly in Ermelo, Bethal and Amersfoort.  
 
The impact of the Mooi River and Wonderfontein spruit can be seen at point VS9. 
 
The expansion of mining activities in the Ermelo area to provide coal for power generation 
impact on salinity and sulphates as seen for VS1 – VS4.  
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ACTIONS AND INTERVENTIONS 
 
The saline point source discharges from mines and industry are regulated through water use 
licences. 
The diffuse source seepages from slimes dams and other disposal facilities, especially those 
from abandoned mines need to be addressed. 
The Waste Discharge system, which will be implemented in the near future, will also address 
these discharges. 
 
Eutrophication is caused by the points source discharges from sewerage treatment works.  
These sewerage treatment works are regulated by the Department through water use licences.  
 
Diffuse source seepages from informal settlements, overflowing pump stations and blocked 
pipelines also contribute to the nutrient enrichment of the water resources. 
 
The biggest issue is the lack of co-operative governance and final effluent from 
sewerage works not complying to specified standards. 
 
It is proposed to refine the strategic monitoring programme to address the lack of 
information on nutrients in the system by looking at Total Phosphorus, Total Nitrogen, and 
Chlorophyll and to include continuous monitoring at the strategic monitoring points. 
The strategic monitoring system must also be extended to the Lower Vaal River system. 
 
The Department also needs to improve on communications between water quality and water 
services sections in the various regional offices and the various provinces. 
 
There has to be an ongoing drive from the water pollution control officials, with limited 
capacity, to address water services problems, establish communication with local authorities, 
raise awareness, send letters to councillors and to arrange meetings in order to influence the 
IDP’s of Municipalities in order to address the problems with service delivery. 
 
The non-compliance of sewerage works managed by local authorities need to be addressed 
and is receiving attention at the highest level. 
High level intervention is taking place at Emfuleni, but similar measures will be needed to 
address the full extent of the problem throughout the water management area. 
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WATER: THE FULL PICTURE OF QUALITY MANAGEMENT AND 
TECHNOLOGY DEMAND 

 
Dries Louw 

Executive Manager, Laboratory Services, ERWAT. E-mail: dlouw@erwat.co.za 
 
 

Abstract 
When we talk about the water quality in the rivers, we have to take into account the 
environment and each and every impactor on those rivers. In certain areas of our country 
some rivers are less polluted than others, but when we look at the areas of high-density 
population from where many tributaries of the Vaal River flow the picture changes. Here the 
pollution threat is grave and this problem requires rigorous control and management. 
 
Mr Louw’s talk referred to the present legislation that covers the total field of environmental 
monitoring and the management aspects. Local authorities play a very important role in their 
responsibility to assure that industrial pollution is managed to such an extent that the 
industries will manage and control their production processes and waste with the necessary 
responsible care. 
 
ERWAT, a wastewater company provides services for the Eastern Gauteng area, formerly 
the East Rand region. This area includes the municipalities of Kempton Park, Boksburg, 
Benoni, Springs, Brakpan, Nigel, Heidelberg and also Tsakane and Daveyton. The 
wastewater received and treated in these purification systems is discharged into the 
Blesbokspruit, Rietspruit, Natalspruit, Klip River and Suikerbos River and they flow into the 
Vaal. Some of this water is recycled as drinking water. 
 
Wastewater discharge standards are really dependent on what wastewater is discharged from 
domestic homes and industries. The problem with rainwater infiltration is that it upsets the 
hydraulic capacities of systems and causes flooding in rainy seasons which impacts on our 
natural rivers like the Vaal River system. Other serious impactors are the non point sources 
from informal housing, pipe bursts and runoff from agricultural land. 
 
Mr Louw stressed the importance of quality monitoring and the controls around monitoring, 
to assure the quality standards of a good quality drinking water where the environmental 
issues play a significant role in life and living creatures. Continuous monitoring has little 
meaning without the know how to understand the results. He pointed out that there were 
serious shortcomings in the interpretation of quality analyses, which form part of the 
management of good water systems. 
 
It is important that conservancies and other specialist groups like the Yellow Fish Working 
Group broaden their outlook beyond interests like the protection of fish, and become 
involved in WISA (Water Institute of Southern Africa) and where they can take part in 
international conferences and research institutions like the WRC.  
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FISH KILLS IN THE VAAL: WHAT WENT WRONG? 
 
 

Francois van Wyk 
Rand Water, PO Box 1127, Johannesburg 2000. Email: fvwyk@randwater.co.za 

 
 

Abstract 
It is important to note how quickly conditions can change in the upper Vaal River system. 
On 7th January 2006 the Vaal Dam was only 34,5% full, but due to exceptionally high rainfall 
in the catchment area during the Jan/Feb period by 05/02/2006 it had reached 110%. This 
resulted in the outflow from the Barrage increasing to a massive 1950 cusecs. It should be 
remembered that Lesotho continued to release water into the upper tributaries in accordance 
with their agreement with South Africa and for which we pay even though it merely added to 
the excessive flow. 
 
At the same time the excessive rains resulted in a huge inflow into the sewage plants that 
caused them to overflow and discharge raw and/or partially treated sewage into the rivers. In 
addition we concluded that the very high flows in the Klip and Suikerbosrant Rivers caused a 
stirring up of the bottom sediments rich in organic matter. These two factors caused a huge 
increase in organic loading in the water, raising the oxygen demand of the water thereby 
reducing oxygen levels available to the fish that then suffocated. It appeared that yellowfish 
suffered the highest mortality. This species is more vulnerable than the carp and catfish as 
they are less tolerant of these conditions and tend to be present in the upper layers of the 
water where they are more exposed to oxygen depletion. The other two species prefer the 
deeper water and are consequently less affected. The very sharp rise in faecal coliform 
bacteria and turbidity measured during this period merely confirms this situation. 
 
Regarding the future there is a limit we can do to manage floods. Situations will always arise 
when floods of this magnitude occur in future that will result in us losing control. All we can 
do is learn from the past and try and take steps such as development control in the riparian 
zones to prevent disasters. 
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WATER POLLUTION – THE VIEWPOINT OF ECO-CARE TRUST 
 

Morné Viljoen 
Borman-Raphela. P O Box 73672, Fairland 2030. Email: viljoen@bormanraphela.co.za  

 
 
 
INTRODUCTION 
 
Eco-Care Trust was started by a volunteer group of committed anglers in 1995 with the goal 
to conserve South Africa’s water resources.  It has since developed into one of the most 
active non-governmental organisations (NGO’s) regarding the conservation of our country’s 
natural water resources and eco-systems.  Eco-Care’s mission is to change the attitude on 
water, conservation, sanitation and health, through projects, capacity building, awareness, 
information and programs. 
 
LEGAL STANDING 
 
Eco Care Trust is operates as a trust.  Some of its trustees include individuals from the 
Department of Justice, Department of Water Affairs and Forestry, Gauteng Department of 
Agricultural, Conservation and Environment, The South African Parks Board and the Water 
Research Council. 
 
PROJECTS 
 
Eco Care has been involved in various projects including: 
• Removal of gill nets; 
• Removal of hyacinths; 
• Working for Water; 
• Working for Wetlands; 
• Eco Care is currently the service provider in a SADC Regional Project focusing on 

building the capacity of water-, sanitation- and health- civil society organisations in 
the SADC Region; 

• Environmental awareness and education, specifically focusing on water, sanitation, 
health, hygiene and conservation. 

 
THE PROBLEM 
 
The National Spatial Biodiversity Assessment Report released by the South African Institute 
for Biodiversity indicated that 82% of our rivers are endangered and of those, 44% are 
critically endangered, 27% are endangered and 11% are vulnerable.  It is clear that South 
Africa’s river eco-systems are poorly protected. One example is the massive fish kill that 
occurred on 16 January 2006.  In addition, South Africa is a water poor country and all fresh 
water systems are either heavily utilised or over utilised.   
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Some of the causes of pollution include the spraying of alien aquatic vegetation with poisons, 
dumping of radio active waste into our water resources, waste from mining activities, 
chemical waste, siltation, over-abstraction, informal settlements and raw sewage that ends up 
in our water systems.  Most of these are caused by bad or ill informed decision making, bad 
management, bad planning, ill devised and over aggressive implementation of affirmative 
action and arrogant and/or supine attitudes by government institutions (especially 
municipalities) and some industries. 
 
South Africa has, in addition to the municipal bylaws and provisional legislation, more than 
65 national acts that deal with the protection of the environment.  The Constitution states 
that we are entitled to an environment that is not harmful to our health or well being.  It is 
clear that a lot of our water resources are actually detrimental to our health.  In addition it is 
detrimental to the well being of anglers if they cannot fish their rivers and dams anymore, 
either because it is too dangerous (health-wise) or the fish have been killed.  The Constitution 
states, in addition, that one has the right to have the environment protected through 
reasonable legislative and other measures that prevent pollution and promote conservation.  
South Africa already has sufficient legislation protecting the environment.  It is now the duty 
of all spheres of Government to implement those laws.  The constitution also makes 
provision for co-operative governance.  This means that the different spheres of 
Government (i.e. municipalities, provincial governments and national government) must co-
ordinate it’s planning, decision making and implementation of such plans and decisions.  This 
is currently not the case.  As an example, developments are allowed, without making 
provision that the sewerage infrastructure is developed or upgraded accordingly. 
 
Both the National Water Act and the National Environmental Management Acts states that 
anybody who may or who has caused or may cause pollution, must take reasonable measures 
to prevent such pollution from occurring, continuing or recurring.  This must be 
implemented and enforced by government.  In addition, the National Water Act states that it 
is a crime to unlawfully and intentionally or even negligently commit any act or omission, 
which pollutes or is likely to pollute a water resource.  Although it has not yet been tested in 
our courts, it may well be that the employees of municipalities, municipal managers, mayors 
and other councillors and even the Minister of Water Affairs, might be held criminally liable 
should a municipality, for example, create water pollution. 
 
ACTION PLAN 
 
Eco-Care has three basic options with regards to the road forward.  The first is to take legal 
action against polluters.  Although legal action with regards to pollution in specific 
circumstances cannot be excluded, it is not possible for a national NGO to sue each and 
every polluter.  Indeed, Eco Care will most probably have a thousand court cases on their 
hands per year should they decide to go this route!  In addition, the police, prosecutors, 
magistrates and judges are not well versed when it comes to environmental law.  The other 
alternative is to criticise government.  It has been shown in the past that the government 
does not appreciate venomous criticism.  It will therefore be counter-productive to embark 
on a campaign of criticism.   
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As a result of the above, and taking into account Eco-Care’s track record of positive 
intervention, Eco Care has decided that it will focus on the identification and solution of 
specific problems.  Eco Care’s conservation arm is therefore focusing on: 
• Co-operation with all role players, including NGO’s, riparian owners, scientists and 

other specialists, the education of the public, business sector and government; 
• The development of a generic environmental pollution prevention model which can 

be amended to suit specific circumstances; 
• The development of a research project specifically geared towards pollution 

prevention; 
• To facilitate co-operative governance in order to ensure co-ordinated planning, 

decision making and implementation; 
• The establishment of a pollution reporting centre.  Eco Care urges everybody to 

report all cases of water pollution to its pollution reporting centre.   It will assist us 
greatly if you provide us with photos or video footage substantiating your report.  All 
information can be sent to: angling@ecocare.co.za 

 
IN CONCLUSION 
 
In order to implement our action plan successfully we need your input, not only from a 
reporting perspective, but to assist us to get the hard work done.  In addition, funding is 
required.  Any funding will be most welcome.  Our account details for this project are: 
 

ACCOUNT NAME: BORMAN DUMA ZITHA ATTORNEYS TRUST ACCOUNT 
 BANK:  STANDARD BANK 
 ACCOUNT NO.: 021620180 
 BRANCH CODE: 018005 
 REFERENCE: SAVE OUR RIVERS 
 
Let’s work together to turn back the clock and return our water quality to what it was a 100 
years ago! 
 
 
Eco-Care Trust’s contact details are: 
 
621 Klesser Avenue   P.O. Box 54131 
Eloffsdal            Ninapark 
PRETORIA    0156 
Tel:  (012) 335 6761   Fax:  (012) 335 6761 
E-mail: info@ecocare.org.za   Fundraising Number:  014-401 NPO 
Contact person: Adv. B Venter Email: Ekocare@netdial.co.za / 083 444 2790 
 
 
 
Morné Viljoen is an attorney who specialises in Environmental and Water Law at the firm Borman Duma 
Zitha Attorneys and is a specialist advisor to the Eco-Care Trust.  He can be contacted on (011) 886 4628 
or 083 395 3929.  His e-mail address is mviljoen@bdz.co.za 
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WHY THE FISH KILLS IN THE VAAL? 
Synthesis of the five preceding presentations by Dr Steve Mitchell. 

 
  
 
During the early part of 2006 there were extensive fish kills in and downstream of the Vaal 
Barrage.  These attracted a substantial amount of negative press but the main question, ‘what 
caused these fishkills?’, remained unanswered.  It took a meeting of a multidisciplinary group 
of experts to provide the answer.  These experts met at the 10th Yellowfish Working Group 
Conference in April at Sterkfontein Dam outside Harrismith 

The Vaal catchment provides water for and receives waste from a large domestic and 
industrial area centred on the Ekurhuleni Metropolitan Area, and the population serviced by 
the river is increasing both as a result of migration into the area and from the increased 
number of people provided with services.  Routine monitoring shows that there is a very 
heavy nutrient load being discharged into the tributaries of the Vaal, particularly via the Klip 
River.  This makes the river highly eutrophic.  Under current management the system is 
reasonably stable, although the reduced biodiversity shows that it is overloaded.  The 
destabilisation of the system, which occurred in early 2006, came from two separate sources 
both of which are related to sewage, a situation exacerbated by the lack of adequately trained 
personnel to manage many of the smaller works.   Sewage has a high oxygen demand, and 
sewage works are designed to treat this.  One malfunction that happens on a routine basis is 
that sewers are deliberately caused to overflow to provide gardeners with water to cultivate 
market gardens, and the other was the exceptional rain that fell during the period.  Blockage 
of sewers diverts the highly polluted sewage from works where it would be treated to non-
point source run-off.  This is added to the stormwater run-off during heavy rainfall, which 
has increased substantially with the growth of Ekurhuleni as the cities are estimated to have 
over 40% impermeable surfaces.  In this case the more serious event was the ingress of large 
quantities of stormwater into the sewers.  Modern sewage works are based on sensitive and 
closely controlled biotechnology.  Storm water ingress can increase the hydraulic load by up 
to 200%, and this washes the activated sludge out of the works and so the sewage receives 
minimal treatment.  Effectively, the works discharge untreated sewage.  This ingress is largely 
a result of malfunctioning sewer systems through causes such as manhole covers being 
vandalised and a lack of maintenance in certain areas by the responsible authorities.   

  
The middle Vaal is already a heavily used river.  A slug of untreated sewage may not cause 
apparent harm while it is in a turbulent stretch of the river, but the moment this slug reaches 
a stretch of quieter flow the oxygen levels in the water will drop to a level too low to support 
fish life, and so the fish will die.  Some species are more sensitive to low oxygen levels than 
others, and these more sensitive species will be the first to die.   
  
Fish kills are spectacular, and attract a lot of attention.  However, what many people do not 
see is the other dangers of such an incident.  Untreated sewage carries a high concentration 
of disease organisms, and disease contracted through drinking contaminated water is one of 
the biggest causes of infant mortality worldwide.  Recent epidemics of Cholera in 
KwaZuluNatal and Typhoid in Delmas bear witness to the danger of allowing water to 
become contaminated.   
  
Fish kills are serious in themselves, but they should be seen as one of a range of symptoms 
affecting not only the health of our rivers, but the health of people dependant on the rivers 
for their livelihoods as well.  Appropriate action should be taken to address the root cause.  
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THE ELANDS RIVER YELLOWFISH CONSERVATION AREA 
 

 
George McAllister 

P.O.Box 681, Waterval Boven, 1195. Email: aloes-inn@huxnet.co.za 
 
 
Abstract 
The Elands River Yellowfish Conservation Area (ERYCA) is a 60km segment of the Elands 
River (Mpumalanga) which is isolated by two waterfalls.  These waterfalls, the Waterval-
Boven and Lindenau falls, act as geographical barriers on this small to medium sized river, 
which has caused a unique array of aquatic organisms to have evolved here alone.  One 
species is the unique population of the Bushveld smallscale yellowfish (Labeobarbus polylepis), 
which is found here, and it is this species, which the ERYCA is based on.   As a flagship 
species the ERYCA aims to sustainably utilise this population to conserve the biodiversity of 
this aquatic ecosystem. Additionally, this segment is one of the last remaining refuges where 
the critically endangered Inkomati Rock-catlet occurs.  These and other species like this, 
stand to benefit from this ERYCA endeavour. 
 
The ERYCA endeavour has progressed in the recent years and has reached the point now 
where an established relationship between the riparian landowners, guesthouses and resorts 
as well as conservation authorities exists.  A map (Figure1) illustrating the established fishing 
area’s and places of interest/accommodation has been developed and is now available to 
enhance the management and fishing experience offered in the ERYCA. 
 
Events include the ERYCA fly-fishing and Elands River aquatic ecology activity weekend, 
which is to be held over the weekend 13/14th of October 2006.  This endeavour is based on 
the education and awareness recommendations made by the ERYCA strategy, and will as 
such become an important component of the ERYCA initiative.   
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STATUS OF THE YELLOWFISH POPULATIONS IN THE LIMPOPO PROVINCE 
 
 

Paul Fouche*, Mick Angliss** & Dr Wynand Vlok*** 
*University of Venda, PO Box 38, Louis Trichardt. Email: pso@univen.ac.za 

** Department of Economic Development, Environment and Tourism, Limpopo. 
*** University of Limpopo 

 
 
1. Introduction 
Two “true” yellowfish species namely the lowveld largescale yellowfish (Labeobarbus marequensis) 
and bushveld smallscale yellowfish (L. polylepis) occur in the province. Provincial records show 
that where L. marequensis is common the latter is regarded as very rare. Although L. marequensis is 
commonly regarded as an unspecialised specie with a wide distribution in high and lowveld rivers 
the percentage frequency of occurrence at altitudes above 1200 m is less than 40% in rapids and 
30% in pools as opposed to 100 % and 55% at altitudes below 305m asl. (Gaigher, 1973) L. 
polylepis on the other hand is a cool-water species that do not occur below 600m asl (Skelton, 
2001) 
 
L. marequensis is considered to be an “Extra Limital species” in terms of NEMBA and is 
extremely widespread in Limpopo Province. The existing distribution records are currently being 
addressed for inclusion onto the SAIAB map. L. polylepis is not as widespread and is limited to 
the southern high-lying areas in the province. (See attached maps) 
  
A third species namely the papermouth, Barbus mattozzi, also occurs in the province. Although 
taxonomically not regarded as a labeobarb, or true yellowfish it is included in this report because 
it is regarded as a “target” yellowfish species by the fishing fraternity.  Distribution of the species 
is limited to the Limpopo River and lowland rivers in the western part of the province. 
Specimens have also been collected in the Olifants River and in the Kruger National Park. The 
species are mostly collected in pools with sandy substrates. 
 
Introduced species 
The only introduction/translocation in the province was that of L. polylepis that was proposed by 
the University of Limpopo and approved by the department of Environmental Affairs (LEDET) 
in Polokwane.  The fish were to be introduced into the upper reaches of the Groot Letaba River 
near Haenertsburg. One site was in the river and the second an off-river site in a farm dam.  No 
follow up report has been received by Environmental Affairs. 
 
2. Status of the species 
The interlinkage of the vast Limpopo River Catchment most probably provides for the situation 
where the population is homogeneous across the catchment.   
 
Fragmentation of river systems may in due course lead to new isolated sub populations. In the 
Groot Letaba River specifically L. marequensis seems to be plentiful and are collected at the sites 
where they are expected according to historical data. The river is however highly fragmented and 
this can have a long-term impact on the genetics. L. polylepis is not present anymore, and 
although some anecdotal references to catches exist, these have not been confirmed (Vlok, 
pers.com.) 
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Because of the fact that Olifants and Luvuvhu rivers are not as fragmented as the Groot Letaba, 
the situation as far as the possibility of fragmentation of the L. marequensis population is 
concerned is slightly better.  Although the fragmentation is less, the over-exploitation at weirs is 
a serious a threat in the Luvuvhu and Olifants rivers as is the case in the Letaba. 
 
Angliss (pers com) has raised concerns that some of the B. mattozi collected in the Olifants River 
might be parts of populations trapped by man-made constructions such as impoundments where 
they are now thriving. 
 
3. Threats  
Despite the fact that L. marequensis appears to be amongst the most hardy of our fish, 
they are still dependent on river flows for breeding purposes and long-term survival. 
Threats are therefore largely flow related. Low flows may cause excessive temperatures 
and low dissolved oxygen levels and L. marequensis have been observed in extreme 
stress in the KNP under low flow conditions.  
Although alien fish are in general not considered a major threat throughout the province at this 
time, trout and bass have negatively impacted the yellowfish of the Groot Letaba. (State of the 
Rivers report, 2001). This could be one of the root causes for the absence of L. polylepis. 
 
Shade net fishing in periods of low flow poses a significant threat to fish in rural areas and this 
situation is exacerbated during migrations. The use of cast nets has also increased and incidences 
of use have been recorded in most of the rivers. 
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Low flows and in particular the absence of the scouring effect of floods, have led to a lessening 
in the number of deep pools in the Luvuvhu River and it is postulated that the low numbers of 
big specimens of L. marequensis can partly be attributed to this fact. Sedimentation and increased 
siltation, that accompanies the low flow, has reduced the habitat for breeding and “nurseries” for 
juvenile development. Preliminary analyses of results obtained in the Luvuvhu River has lead to 
postulations that female L. marequensis females might breed at much smaller sizes and probably to 
different cues in foothill rivers as opposed to larger lowveld rivers. 
 
In the upper reaches of the Groot Letaba River forestry, erosion, pollution from various sources, 
water abstraction have a high impact on the river. Further down the pollution level and the 
number of plantations, weirs and dams increase with a resultant decrease in water quality. In the 
Olifants River the threats are mostly pollution, low flows, weirs and over exploitation. 
 

 
The fact the long parts of the majority of the rivers in the province are in communal lands where 
there is little or no control also has serious implications for the conservation of both species. 
 
4. Conservation measures to conserve yellowfish resource 
4.1 Establishment of conservancies 
No dedicated yellowfish conservancies have been registered at this point in time, but talks and 
discussions are in progress that will lead to the formation of such conservancies. One example is 
the establishment of a conservancy that is being formed in the upper Groot Letaba. Another is 
the proposed Soutpansberg Biosphere Reserve, of which the proposal will be submitted before 
the end of 2006. This reserve will include important yellowfish habitat and is a step towards the 
conservation of the species. 
 

 



10
th

 Yellowfish Working Group Conference 28 

Although long lengths of the provincial rivers are in communal lands, where the impacts are 
negative, there are also reaches that fall in reserves and protected private lands. These latter 
portions can later form the core of conservancies. 
 
4.2 Other conservation aspects  
Stocking of L. polylepis has been done at two sites in the Letaba River catchment with one off 
river site in a dam. These can be regarded as refuges for the species. 
 
4.3 Stockings  
Because of its status stocking is not deemed necessary for L. marequensis.  The success of stocking 
L. polylepis has not been officially reported.  Because knowledge of the historic distribution and 
specific habitat suitability of L. polylepis is to a large extent speculative, stocking should be dealt 
with great care and it is suggested that the only introductions, which would be considered, would 
be for isolated angling projects (Angliss, pers com) 
 
4.4 Education and awareness 
No official general-purpose programmes are as yet in place. The areas where stocking has taken 
place in the upper Groot Letaba forms part of an ecotourism project and as such the education 
and awareness are promoted. Talks, on the possibility of yellowfish flyfishing have also been 
given to the Haenertsburg Trout Association and the Tzaneen Business Forum. 
 
A need of education and awareness programmes has however been illustrated with regard to 
specific issues, such as fishways, at the Xikundu fishway in the Luvuvhu and this needs serious 
consideration. 
 
4.5 Legislation 
Regulations were proposed for Limpopo Environmental Management Act,  (LEMA) but have 
not been yet implemented.  These regulations are listed below: 
 
SCHEDULE 3 
NUMBER AND SIZE OF CERTAIN SPECIES OF FISH WHICH MAY BE CAUGHT 
AND RETAINED IN CERTAIN WATERS (REGULATION 23(1)) 
 
Column A Species of fish 
Column B Number of fish which may be caught and retained on one day 
Column C The minimum length of fish which may be caught and retained 
Column D Waters in the Province in which the fish may be caught and retained 

A B C D 
1. Yellowfish -Smallscale Yellowfish 

(Labeobarbus polylepis) Largescale 
Yellowfish (Labeobarbus marequensis) 

6 300mm Any aquatic system 

2. Tiger fish (Hydrocynus species) 2 300mm Any aquatic system  
3. Eels (All Anguilla species) 2 500mm Any aquatic system 
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5. Monitoring 
The catchments have been extensively surveyed as part of the RHP. Some rivers have been 
completed and others are in progress. In some rivers the three-year follow-up surveys have also 
been completed. The program has been implemented since 1997 and products delivered are 
listed in the table below. Reserve determination studies for Olifants and Letaba Catchments have 
been completed. Monitoring programmes have been set, but not yet implemented.  
 
Table 2: Status, progress and products of the monitoring programme in the Limpopo province
  

CATCHMENT YEARS 
SURVEYED 

INDICES USED TRAINING  TECHNICAL 
REPORT 

SORR 

1997 FAII Received No No Phalala 
2005 FRAI, SASS5, 

RVI,  
Given In Prep Not sure. 

1997 FAII, SASS4, RVI Received In Prep by DWAF. No Sand 

2001 FAII, SASS5,  Given Yes No 
Olifants River 1998 FAII, SASS4, RVI Received In Prep by DWAF. Yes 

Olifants Tributaries 1999 FAII, SASS4, RVI Given In Prep by DWAF. Yes 

Olifants and Tribs. 2004 FAII, SASS5,  Given Complete Not planned 

1999 FAII, SASS4, 
RVI, GI 

Given Yes Yes Luvuvhu  

2003 FAII, SASS5,  Given Complete Not planned 

2000 FAII, SASS5, 
RVI, GI, HI. 

Given Yes Yes Letaba 

2003 FAII, SASS5,  Given Complete Not planned 

Mogol 2002 FAII, SASS5, 
RVI, GI, HI. 

Given Yes In Prep 2006 

Crocodile (w) and 
Marico 

2004 FAII, SASS4, 
RVI, Ecostatus 

Given Complete for Limpopo. Yes 

Nwanedi 2006 ongoing. FAII, SASS4, 
RVI, Ecostatus 

Given Pending Not planned 

 
6. Research 
Very little dedicated or focused research on yellowfish is currently undertaken in the province. 
Two registered research projects are however being done by P.S.O. Fouche (University of 
Venda) and W. Vlok (University of Limpopo) with assistance from LEDET.   
The titles of these projects are: 
6.1 “An investigation of the habitat preference, trophic niche differentiation and breeding 
ecology and biology of Labeobarbus marequensis (PISCES: CYPRINIDAE) in the Luvuvhu River 
subsystem of the Limpopo River system”. 
6.2  “Determining the environmental and biological cues that lead to breeding migration in 
Labeobarbus marequensis (PISCES: CYPRINIDAE) in lower reaches of the Luvuvhu River”. 
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7. Action plan & Progress Report 
Regular update reports on Xikundu Fishway have been submitted.  Based on this an action plan 
for the management of the fishway may be submitted. This action plan will include 
recommendations on yellowish conservation. 
 
 
8. Literature on species 
Most of the data on the species and their distribution are captured in RHP SoR and technical 
reports. These have been widely circulated to DWAF, RHP, SAIAB and other bodies.  All 
additional historic distribution data centralized at LEDET. 
 
The scientific papers and reports that contain data concerning the species in general and 
specifically with regard to the province are listed in the reference list.  
Appendix 2 is a summary of the available publications on L. marequensis. In this 
summary the publications are listed under specific headings and the summary drawn up 
to illustrate the areas where knowledge is lacking. This was intended to guide and focus 
L. marequensis research in the province and specifically at the University of Venda. 
 
9. Concluding remarks 
Although no dedicated programme is in place in the province it is important to recognise the 
high level of local knowledge with regard to the species in the province. Because of the extent of 
the experience of the people involved a high level of confidence can be attached. 
 
The status of Labeobarbus polylepis and the lack of research with regard to this species is however a 
concern that needs to receive urgent attention. 
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Appendix 2: A summary of the available publications on L. marequensis 
I)   BREEDING 
Sexual maturity 
Females Males 
 1. Weeks (date unknown) 
Breeding ecology 
Habitat requirements Feeding requirements during breeding 
1. Engelbrecht (date unknown) 
2. Crass, 1986 
3. Gaigher 1973 
4. Bell-Cross & Minshull, 1988 
5. Vlok, 1999 

 

II) FEEDING 
Feeding methods & adaptation to feeding 
Adults Juveniles 
1. Lauzanne & Gaigher, 1988  
Food 
Adults Juveniles 
1. Crass, 1986 
2. Bell-Cross & Minshull, 1988 
3. Jubb, 1961 

 

III) MORPHOLOGY 
Morphology and morphological adaptations 
Adults Juveniles 
1. Jubb, 1961 & 1967 
2. Le Roux and Steyn, 1968 
3.    Crass, 1986 

 

Morphometrics 
Adults Juveniles 
  
IV ) GENERAL HABITAT REQUIREMENTS 
Adults Juveniles 
1. Jewitt et al, 1995 
2. Gaigher, 1973 & 1998 
3. Bell-Cross and Minshull, 1988 
4. Jubb, 1967 
5. Russell, 1997 

1. Engelbrecht (Date unknown) 

V) DISTRIBUTION 
1. Skelton et al., 1995                          5. Crass, 1986 
2. Polling  et al., 1983                          6. Bell-Cross and Minshull, 1988 
3. Hecht and Scholtz, 1983                  7. Jackson 
4.   Jubb,1961 , 1967 
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NORTH WEST PROVINCIAL REPORT ON THE STATUS OF THE YELLOWFISH 
SPECIES - 2006 

 
 

Daan Buijs & Hermien Roux  
Biodiversity Specialist Support, Nature Conservation Services NW Department of Agriculture, Conservation and 

Environment, Box 510 Zeerust 2865. E-mail: dbuijs@nwpg.gov.za & hroux@nwpg.gov.za  
 
 
 
Abstract 
 
Four Labeobarbus spp and Barbus mattozi occur in two of the three major catchments in the North 
West Province. One catchment, the Crocodile (West)/Marico catchment that feeds into the 
Limpopo system has been reasonably well studied and the bulk of this report will cover this area. 
 
Labeobarbus marequensis forms the majority of the yellowfish in the Crocodile (West)/Marico 
system and is well represented almost throughout. 
 
Severe pollution and flow threats are experienced in the “work horse” rivers originating in 
industrial areas, namely the Vaal and Crocodile Rivers, while rural rivers experience problems 
caused by dams and erratic water release regimes, alien vegetation and limited mining activities. 
 
Introduction 
 
Three primary river catchments are present in the North West Province, namely the Vaal River 
catchment in the south, Limpopo River catchment in the north-east and the Orange River 
catchment in the west (Figure 1). The rivers of the Vaal (Mooi River and Schoonspruit) and the 
Limpopo (Marico and Crocodile Rivers) catchments harbour two different yellowfish species 
each. The Orange River catchment in NW (Molopo River) does not support any Labeobarbus 
species. 
 
The Crocodile (west)/Marico system has until now been the focus of the NW Department of 
Agriculture, Conservation & Environment in collaboration with the CSIR and Institute of Water 
Quality Studies from DWAF. This report will discuss the occurrence of L. marequensis and L. 
polylepis in the Marico River catchment and Crocodile River (west) catchment that feed into the 
larger Crocodile River system. 
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Species present 
 
Indigenous 
Labeobarbus kimberleyensis and L. aeneus in the west flowing Vaal River system. 
L. marequensis and L. polylepis in the north flowing Marico/Crocodile River system (Figures 2 & 
3). 
 
Another species of interest, the papermouth Barbus mattozi, occurs in the Marico/Crocodile River 
system (Figure 3). 
 
Rouhani (2004), in a survey of 10 large dams in the North West Province, recorded Labeobarbus 
kimberleyensis in the Taung dam, L. aeneus in the Taung and Koster dams and L. marequensis in 
Lindleyspoort, Vaalkop and Roodekopjes dams. 
 
 
Introduced 
De Villiers (1983) reported 12 specimens of L. holubi (= L. aeneus) caught at Molopo Oog, but 
none were recorded by Skelton et al (1994). These specimens were in all probability introduced. 

Figure 1: Catchments of the NW Province – 1) Marico/Crocodile (West); 2) Molopo; 
3) Vaal River 
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Status of species 
 
Labeobarbus kimberleyensis - Vulnerable (VU A1c) (IUCN, 2004) 

((A) Reduction in population size; (1) an observed, estimated, inferred or suspected population 
size reduction of >50% over the last 10 years or three generations & (c) a decline in area of 
occupancy, extent of occurrence and/or quality of habitat.) 

The other three species and B. mattozi are not listed. 
 
Sub-populations present: Unknown 
Sub-populations status: Unknown 
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Figure 2: Distribution records of L. marequensis in the Marico/Crocodile (West) catchment 
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Figure 3: Distribution records of L. polylepis and B. mattozi in the Marico/Crocodile (West) 
catchment 
 
 
Threats 
  
L. marequensis was collected at most sampling points in both the Marico and Crocodile West 
systems, except for:  

• Groot Marico River - the flow of this river is erratic because of dams and weirs from 
which water release is based on human water needs and not on the ecological reserve. 
Because it is often dry, the absence of L. marequensis at the time of sampling is most likely 
because the fish may not have had sufficient time to migrate to the sampling sites. 

• Lower Sterkstroom & Rosespruit – both pollution and stream flow could explain the 
absence. 

• Lower Pienaars – this rural area is quite densely populated and waste and disturbance 
may have an effect. The delivery of sewage to water purification plants situated in this 
river reach also exceeds the capacity of plants resulting in the release of untreated 
effluents.  

 
L. polylepis is a cool-water species (Skelton, 2001) which explains its limited distribution compared 
to the distribution of L. marequensis. The species was only collected at two of the six sites where 
one would expect to find them. Explanations for their absence could include: 

• Groot Marico – erratic water flow because of water abstraction from dams and weirs and 
a lack of fish ways. 
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• Magalies – erratic water flow and pollution from agricultural chemicals and water 
purification plants. 

• Crocodile (Highveld) – pollution, habitat destruction, flash floods and effluents from 
water purification plants. 

• Crocodile (Western Bankenveld) – this is just below the confluence of the Crocodile 
(Highveld), Jukskei and Hennops rivers. Pollution from the large metro cities of 
Johannesburg and Tshwane all accumulate here, while flash floods also affect this river 
reach. 

 
The threats to the Vaal River are highlighted by other reports in these proceedings. 
 
Conservation measures to conserve yellowfish resource 
 
Conservancies – The Vaal River Yellowfish Conservation and Management Association manages 
600km of the Vaal River. 
 
Stockings – No stockings have been by NW DACE. 
 
Education and awareness – Although not specifically concentrating on yellowfish, initiatives such 
as the Wetland Awareness Campaign by the North West Wetland Forum and the Crocodile 
(West)/Marico State of the Rivers Report and poster focus on awareness of the biological health 
and integrity of wetlands and rivers. 
 
Legislation – Angling license conditions are still the same as those of the old Transvaal. New bag 
limits were proposed by the Biodiversity Specialist Support Unit (see table), but have not yet 
been implemented. 
 
Species Bag limit Minimum size (Fork length) 
L.  kimberleyensis Catch and release only N/A 
L. aureus 2 300mm 
L. marequensis  4 300mm 
L. polylepis  2 300mm 
 
Monitoring - The National River Health Programme is included in the Strategic Plan of NW 
DACE. Although not concentrating on yellowfish, the programme monitors the invertebrate 
populations at selected sites using SASS5 and also includes fish surveys. Aerial surveys of 
selected rivers in the province have been conducted and the findings (e.g. mining activities, illegal 
weirs, ploughing of banks, diversion of rivers) will be incorporated in management and 
regulatory actions of the rivers and terrestrial activities that affect them. 
 
Research – No yellowfish-specific research is done by NW DACE. 
 
Action plan & Progress Report - The Conservation Plan for the Crocodile (West) and Marico 
Rivers will be integrated in provincial biodiversity conservation strategy and bioregional plans. 
 
Value of yellowfish resource to anglers and subsistence fishers 
No data available. 
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Literature on species 
 
De Villiers, A.J. 1983. Vis populasie opname uitgevoer by die Molopo Oog: Lichtenburg Distrik. 
Unpublished report quoted in Skelton et al 1994. 
 
IUCN 2004. 2004 IUCN Red List of Threatened Species. www.iucnredlist.org 
 
Rouhani, Q. 2004. A report on the survey of selected dams in the North West Province: with a view to develop 

fisheries. Report for the Department Of Agriculture, Conservation and Environment, 
North West Province, South Africa. 

 
Skelton, P. 2001. A complete guide to the freshwater fishes of southern Africa. Struik Publishers, Cape 

Town, South Africa. 
 
Skelton, E., A.J. Ribbink & V. Twentyman-Jones 1994. The Conservation of Dolomitic Ecosystems in 

the Western Transvaal, South Africa. JLB Smith Institute of Ichthyology, Grahamstown. 
81pp. 

 
 
Concluding remarks 
 
Apart from the absence of L. marequensis in a stretch of the Groot Marico because of flash floods 
and dry spells caused by irregular water release from dams (which also affects sampling intensity), 
they are widespread throughout the Marico/Crocodile (West) catchment. 
 
L. polylepis and B. mattozi are more restricted in their distribution and more intensive sampling is 
required to determine the extent of their occurrence and the population status. 
 
The rivers of the Vaal River catchment must still be surveyed to determine occurrence and status 
of Labeobarbus kimberleyensis and L. aeneus populations. 
 
The department is in the process of advertising a post for an ichthyologist, which should result 
in the more consistent collection of data.  
 
It would be of extreme value if FOSAF could establish a database where their members could 
record their catches and thereby support the conservation authorities in the determination of the 
yellowfish population status. 
 
 
Acknowledgement 
Dr Neels Kleynhans, Department of the Institute for Water Quality Studies for providing data 
from the National Fish database. 
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 STATUS OF YELLOWFISH IN THE KZN PROVINCE 
 

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

 
 
 
Introduction 
 
Exotic species like trout, bass and carp have long been the dominant freshwater species pursued 
by anglers in this province. Indications are that flyfishing for trout is now showing signs of 
decreasing while the involvement of anglers pursuing yellowfish is increasing. This may be 
attributed to the high cost of stocking with trout and poor return on investment due to 
inclement climatic conditions. Increased travelling costs, a lack of public fisheries and the high 
cost of a days fishing may have also contributed to this situation. The boom that existed around 
flyfishing per se, which persisted in the 80,s and 90,s seems to have passed following a general 
saturation of the market. Yellowfish offer a convenient and mostly cheaper alternative to trout 
fishing although personal security can be compromised in terms of isolated destinations. 
 
Species present 
 
There are three indigenous yellowfish species in KZN. 
 
KwaZulu-Natal Yellowfish – Labeobarbus natalensis Umtumvuna to Mykuze 
Bushveld Smallscale Yellowfish – Labeobarbus polylepis          Phongolo System  
Lowveld Largescale Yellowfish – Labeobarbus marequensis        Phongolo System  
 
L.natalensis is on record in having been moved above waterfalls in the Umzimkulu and Thukela 
Rivers (de Moor & Bruton, 1988) 
 
There is potentially one introduced species namely the Orange-Vaal smallmouth yellowfish 
Labeobarbus aeneus which has been introduced via the Thukela-Vaal Interbasin Water Transfer 
(IBTS) and HEP Scheme. Records date back to samples collected by Mike Coke in 1991. This 
fish may have naturalized/hybridised in the Thukela System with the endemic L.natalensis. A river 
survey of the upper Thukela River in November 2005 failed to locate any morphologically 
distinct specimens. 
 
In addition to L.aeneus, the Thukela Vaal IBTS has also introduced the Orange-Vaal Labeo Labeo 
capensis into the province according to database records (Mike Coke, 1991). This fish is closely 
related to the endemic Tugela Labeo Labeo rubromaculatus. 
 
Both L.polylepis and L.marequensis have historically been moved outside their range in KZN 
resulting in them becoming potentially extra limital species. Records date back to 1971 and 1972 
when Mr Tom Pike collected specimens for both species from the Bloemveld Dam, Vryheid in 
the Imfolozi System. A field survey in 2005 in Imfolozi Game reserve failed to locate any 
morphologically distinct specimens. 
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At this stage, it is not known, despite carrying out field inspections, whether any of these extra 
limital species have established viable populations or whether they have hybridised with closely 
related species.  
 
Status of Species 
 
None of the KZN yellowfish species are on the IUCN Red List. 
 
L.natalensis is a ubiquitous species, which occurs in most KZN rivers from Umtumvuna in the 
south to Mykuze in the north. It has been translocated to the Save in Zimbabwe.   
L.polylepis is a cool-water species, which generally occurs above 600 m in the Phongolo system. 
L.marequensis is a lowveld species generally found below 600 m in the Phongolo system.  Both  
L.polylepis and L.marequensis can be regarded as fairly common but localized species in KZN. 
 
Threats 
 
Potentially the main threats facing KZN yellowfish species are hybridisation and displacement 
due to the transfer of alien species from IBTS. The increased popularity of KZN yellowfish as 
angling species could result in these fish being moved outside of their natural range and 
becoming invasive. The infestation of alien plants in the riparian zone, exotic fish, pollution, 
water abstraction, damming, erosion and other changes are a persistent threat. Fortunately the 
KZN yellowfish seems to be a fairly hardy species more tolerant of man induced habitat change. 
The average size and the number of fish however tends to decrease as negative environmental 
influences increase. A high summer rainfall and regulated flows from major storage dams has in 
certain instances been beneficial. 
 
Conservation measures to conserve yellowfish resource. 
 
Establishment of conservancies 
 
To the best of my knowledge no yellowfish conservancies have been established in KZN. A few 
hunting lodges in the Umkomaas Valley offer flyfishing for yellowfish.  
 
Stockings 
 
No applications have been received for the legal stocking of yellowfish. The moratorium on the 
legal movement of yellowfish will remain enforced in lieu of genetics. 
 
Education and awareness 
 
The Natal Chapter of the Yellowfish Working Group has been reinstated. The group has 
purposely been kept small and active in creating awareness about the conservation of yellowfish. 
I personally write on flyfishing matters for a local midland newsletter titled “The Quill” and have 
included the odd article on yellowfish. 
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Legislation 
 
Although yellowfish, particularly L.natalensis can be regarded as common in KZN, it is important 
that the new legislation take cognisance of the vulnerability of yellowfish to illegal methods of 
fishing. In this respect our new regulations must incorporate at least a daily bag limit to avert 
wanton abuse of this valuable natural resource. 
 
Monitoring 
 
Regular field surveys need to be carried to benchmark the resource, to question the integrity of 
existing data sets and to identify potential threats. 
 
Research 
 

(1) Genetic fingerprinting is a priority due to the geographical isolation of the rivers. 
(2) IBTS systems e.g. Thukela-Vaal 
(3) Suitability of stocking yellowfish in small impoundments at low, medium and high 

altitudes. 
 

Action Plan & Progress Report 
 

(1) To provide yellowfish specimens to Prof. P.Bloomer for the upper and lower sections of 
the Thukela,  Mtumvuna, nMgeni, Mvoti and Imfolozi River systems. 

(2) To test the suitability of stocking yellowfish into small impoundments at low, medium 
and high altitudes e.g. Wits End, Rugged Glen Nature Reserve. 

(3) To involve the Natal Chapter of the YWG in research and awareness programs. 
 
Value of yellowfish resource to anglers and subsistence fishers 
 
All three species of KZN yellowfish are popular with fly anglers. The KZN yellowfish, by virtue 
of its common status, forms the backbone of this fishery. A small number of highly experienced 
anglers operate as flyfishing guides in their spare time while several lodges have opened their 
doors to anglers with yellowfish as a draw card. The ubiquitous KZN yellowfish is a popular fish 
for coarse fisherman. The KZN yellowfish is a common catch amongst subsistence fisherman 
even in polluted and degraded river systems. 
 
Literature on species 
 
Crass,R.S.(1964).Freshwater Fishes of Natal. Shuter & Shooter 
Skelton.Paul.(2001).Freshwater Fishes of Southern Africa. Struik Publishers.  
 
Concluding Remarks 
 
Genetic finger printing is a research priority in terms of managing the conservation of KZN’s 
three yellowfish species. IBTS’s need to be designed and managed in a responsible manner to 
maintain aquatic biodiversity in KZN. 
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STATUS OF THE YELLOWFISH POPULATIONS IN THE WESTERN CAPE 
 
 
 

Dean Impson 
Scientific Services, CapeNature, Pvt Bag X5014, Stellenbosch 7500. E-mail: impsond@cncjnk.wcape.gov.za 

 
 
Abstract: The W. Cape Province has two true yellowfishes (Labeobarbus species) namely the 
indigenous Clanwilliam yellowfish L. capensis and the invasive alien Orange-Vaal smallmouth 
yellowfish L. aeneus. The latter species is invasive in the Gourits River system where it was 
intentionally stocked for angling purposes in the 1950’s. The province has two large indigenous 
Barbus species that are included as “yellowfishes” by the National Yellowfish Working Group, 
namely the Berg-Breede whitefish B. andrewi and the Clanwilliam sawfin B. serra. The three 
indigenous species are our most threatened yellowfishes; B. andrewi and B. serra are Endangered 
and L. capensis is Vulnerable. The main threats are invasive predatory fish species, principally 
smallmouth bass and habitat degradation, by unsustainable agricultural development (e.g. 
excessive abstraction, bulldozing of rivers, pesticide use). The three species are now difficult to 
catch and hence it is difficult to establish angling conservancies for them, like has happened in 
the middle Vaal area. Alien fish eradication projects are planned to rehabilitate some tributaries 
that contain yellowfishes. Stockings of the three species into virgin dams has been promoted for 
awareness and angling purposes and to increase overall population size. For the above reasons, 
the three indigenous W Cape yellowfishes should become a priority for conservation attention 
and awareness for the National Yellowfish Working Group. 
 
Species present 
 
The W Cape Province has two true yellowfishes (Labeobarbus species) namely the indigenous 
Clanwilliam yellowfish L. capensis and the invasive alien Orange-Vaal smallmouth yellowfish L. 
aeneus. The Clanwilliam yellowfish is endemic to the Olifants-Doring River System which is 
located primarily in the W Cape, but also the N Cape. The latter species is invasive in the Gourits 
River system of the southern Cape where it was intentionally stocked by the Cape Department of 
Nature Conservation for angling purposes in the 1950’s.  
 
The province also has two large indigenous Barbus species that are included as “yellowfishes” by 
the National Yellowfish Working Group, namely the Berg-Breede whitefish B. andrewi, endemic 
to the Berg and Breede rivers of the southwestern Cape, and the Clanwilliam sawfin B. serra that 
is endemic to the Olifants-Doring system.  
 
Status of species 
 
The species have just been re-assessed using the latest IUCN criteria and their status is as 
follows: B. andrewi (Endangered), B. serra (Endangered) and L. capensis (Vulnerable). The only 
difference from the previous IUCN listings is that B. andrewi has been upgraded from Vulnerable 
to Endangered. 
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The following sub-populations are present: 
 
Whitefish:  Genetic studies by Impson & Bloomer (1999) indicated very little sub-structuring 
and difference between the Berg and Breede River sub-populations.  
 
Breede River – originally one population but instream dams and alien fish have fragmented it 
into several sub-populations, namely Brandvlei / Kwaggaskloof Dam, Breede mainstream, Hex 
River and Buffeljags River. There is currently little genetic exchange between these sub-
populations although genetic studies indicate little difference between them allowing stocking 
within the system. 
 
Berg River – became extinct in rivers in the system in the late 1990’s, but fish from the Breede 
River have been stocked into farm dams by CapeNature since the 1980’s. 
 
Clanwilliam sawfin: Genetic studies by E. Swartz at the University of Pretoria indicate small 
but significant differences between fishes from the Olifants and Doring catchments, indicating 
that two sub-populations are present and these should not be mixed when fish are stocked into 
dams or rivers in the respective catchments. 
 
Clanwilliam yellowfish:  Genetic studies indicate that fish from different parts of the system 
are essentially similar. From 1977 to 1997, CapeNature also stocked the species widely into farm 
dams and certain tributaries (e.g. Twee River), implying that the species can be regarded as one 
population and stockings into impoundments can continue.   
 
Threats  
 
The main threats to all species are very similar – invasive alien fishes and habitat degradation. 
 
Historical records (many of them in Piscator, journal of the Cape Piscatorial Society (CPS)) 
indicate that the three yellowfishes were abundant and widespread before the introduction of 
predatory alien invasive fishes (in particular, smallmouth blackbass Micropterus dolomieu) for 
angling purposes.  Before invasive alien fishes became the dominant component of the fish 
fauna in the 1970’s, indigenous yellows provided excellent recreational angling.   
 
Fish surveys by conservation scientists since the 1960’s have revealed that the three species have 
disappeared from much of their former distribution range and have been replaced by species 
such as smallmouth blackbass, bluegill, carp, Mozambique tilapia, rainbow trout and sharptooth 
catfish (barbel) which are alien to W. Cape waters.  In the clear W. Cape rivers introduced 
predators such as smallmouth bass easily located and preyed upon juvenile yellowfish while 
instream dams such as the Clanwilliam and Bulshoek dams prevented migrating yellowfish from 
reaching traditional spawning grounds.  The bulldozing of riverbanks and pumping of excessive 
quantities of water from rivers for irrigation purposes further threaten W. Cape yellowfishes.    
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Conservation measures to conserve the yellowfish resource 
 
1. Establishment of conservancies and conservation areas 
 
•Cape Action for People and Environment – establishment of Greater Cederberg Biodiversity 
Corridor – Clanwilliam yellowfish and sawfin will be promoted as flagship ecological indicators 
for the aquatic environment 
•Driehoeks-Matjies River Conservancy – see above 
•Cederberg Conservancy- see above 
•Private Nature Reserves (e.g. Bushmanskloof) – large dam stocked with Clanwilliam yellowfish 
and sawfin for conservation and flyfishery purposes. 
•However, NO dedicated yellowfish conservancy 
 
2. Stockings 
 
•CapeNature hatcheries at Jonkershoek and outside Clanwilliam – the Clanwilliam yellowfish 
hatchery – Jonkershoek hatchery produced whitefish from 1980-1995 whereas Clanwilliam 
yellowfish hatchery was operational from 1977-1997. These hatcheries had both a positive and 
negative legacy 
•Unwise introduction of smallmouth yellows into Gourits system in the 1950’s – these fish were 
sourced from the old Transvaal Province and stocked for angling purposes. They are now 
widespread and common in the system.   
•Unwise introduction of Clanwilliam yellows into Twee River in the 1980’s, above a waterfall 
barrier using progeny from the Clanwilliam yellowfish hatchery 
•Stockings of Clanwilliam yellows into 10-15 farm dams from 1980-1995 – we are not aware of 
the genetic details of the founder population 
•Stockings of whitefish into 5-7 farm dams, especially since 2002 – whitefish were stocked using 
adults from a farm dam outside Porterville. Records have been kept of all stockings, and dam 
stocks will be augmented with whitefish from other sources e.g. Hex River to increase genetic 
diversity 
  
3. Education and awareness 
 
•Initially Clanwilliam yellowfish hatchery to promote awareness of this species  
•Good live displays of all three species with accompanying interpretive material (e.g. CapeNature 
fish poster) have been established at Two Oceans and Jonkershoek public aquariums 
•State of River reports, a flagship product of the River Health Programme, on the Berg and 
Olifants-Doring systems have been completed. Within each is a dedicated section on freshwater 
fishes 
•Identification of priority rivers for indigenous fish conservation, including those of value to the 
three yellowfish species   
•several articles on W Cape yellowfishes have appeared in Nedbank guides and in the magazine 
Flyfishing 
•W Cape anglers forum and W Cape Yellowfish group were established in 2005. 
•there is unfortunately a limited degree of land-owner awareness and support for yellowfish 
conservation as yellowfishes are not a major selling point in the province due to their scarcity 
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4. Legislation 
 
•Nature Conservation Ordinance – three yellowfishes are listed as “endangered” making catch 
and release compulsory in public waters (fish can be kept and eaten in farm dams) 
•NEMBA – Regulations for Indigenous and Alien biota being developed; these should improve 
management of invasive alien fishes, improving our ability to conserve yellowfishes more 
effectively 
 
5. Monitoring 
 
•Berg (Impson, Raal, Clarke) and Olifants-Doring (Impson, Bills, Paxton, Swartz) fishes have 
been well monitored since 1995 
•Breede River System has been poorly monitored, apart from the Hex River (Impson) whitefish 
sub-population. Breede system will be monitored in detail in 2007 as part of a State of River 
assessment. 
 
6. Research 
 
•Paxton – Clanwilliam yellows and sawfin – habitat and spawning requirements 
•Woodford – predatory impacts of smallmouth bass 
•Christie – population status and impacts of smallmouth bass in Hex River 
•King & Cambray – spawning requirements 
•Bloomer & Impson – whitefish genetics 
•Swartz – sawfin genetics 
•Bok and Smith – culture requirements for whitefish 
•Marr, Impson etc – eradication of alien fish – two yellowfish rivers 
 
7. Value of yellowfish resource to anglers and subsistence fishers 
 
Recreational anglers: 
•Major value before dominance by bass (before 1950)– adverts by the Clanwilliam Hotel, 
specifically on catching trophy yellowfish 
•Now minimal, but slowly increasing value – too few areas with accessible and abundant 
yellowfish populations. However more flyfishers are keen to catch all nine species, making a trip 
to the W Cape mandatory   
 
Subsistence anglers: 
•Major value initially – lots of yellows and whitefish prior to 1960’s – target species of coloured 
subsistence fishers  
•Now minimal – few now know the three species due to their scarcity – mainly catch alien fishes 
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Abstract 
The Northern Cape Province is home to several freshwater fish species some of which are listed 
in the IUCN Red Data Book. Only three of the seven true yellowfish species of South Africa, 
Labeobarbus kimberleyensis, Labeobarbus aeneus and Labeobarbus capensis, occur within the Northern 
Cape Province. There are few perennial rivers in the province and these are also highly impacted 
by high economic demands of the developing South Africa. Mining, hydropower generation, 
angling, introduction of alien aquatic fish and plants are amongst other impacts resulting mainly 
on negative effects on indigenous fish species of the area. 
The yellowfish is probably South Africa’s most threatened freshwater fish species. With their 
highly specialised habitat preference for feeding, breeding and nursery, they are often easily 
impacted by slight changes in the aquatic system. Labeobarbus kimberleyensis (Vaal-Orange 
largemouth yellowfish) and Labeobarbus aeneus (Vaal-Orange smallmouth yellowfish) are the main 
two fish species targeted by fly-fisherman in recent years and the sport is increasing due to the 
available good fishing areas in the Lower Vaal River. It is therefore important to encourage 
compliance with relevant legislation governing the use of fish resources by sport and subsistence 
angling.  Other practices encouraged within the Northern Cape Province include the catch and 
release practice of yellowfish. If fish mortality is low and the individual fitness is not strongly 
depressed, recreational fishing based on catch-and-release angling can be practiced without 
detrimental effects on the population and this may reduce the level of conflict with other 
fisheries. It will be unethical and purposeless for this practice if the fish released develop health 
problems and/or die. 
The Northern Cape Yellowfish Working Group (NCYWG) with support from FOSAF, 
Department of Tourism, Environment and Conservation (DTEC), the Three Provinces 
Flyfishing Club (TPFFC) and other local concerned groups and individuals is working together 
for the conservation of yellowfish species in the province. The NCYWG has successfully 
launched a yellowfish tagging programme in the Lower Vaal River on October 2005 and 
attempts to tag and recover even more fish is being coordinated by the NCYWG. This 
programme is aimed at determining fish movement, growth and the effect of the catch and 
release on fish itself. The potential effect of the catch and release practice may not be easily 
determined as there is no comparison and the non-capture of previously caught (tagged) fish 
does not necessarily mean that the fish has been negatively affected by the practice.   
 
Introduction 
The arid Northern Cape Province has only two perennial rivers, the Vaal and Orange Rivers, 
forming part of the Lower Vaal Water Management Area and the Lower Orange Water 
Management Area respectively. On the southwestern corner of the province, a small portion of 
the Olifants/Doorn Water Management Area is within the Northern Cape, where an ephemeral 
Oorlogskloof River is found.  
There are also several other ephemeral tributaries of the Vaal and Orange Rivers, including the 
Harts and Riet Rivers in the Lower Vaal River and the Fish and Molopo Rivers from the 
Namibian side and the Ongers and Hartebeest Rivers from the south in the Lower Orange River. 
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Fish species occurring in those tributaries are the same as those in the mainstream rivers, 
depending on the reach at which they join the main rivers. Tables below indicate fish species 
distribution on the mainstream rivers and also in the Oorlogskloof River, a tributary of Olifants 
River. 
Three of the seven true yellowfish species of South Africa occur in the Northern Cape Province, 
viz Labeobarbus kimberleyensis, Labeobarbus aeneus and Labeobarbus capensis. 
 
Status of species 
Of the indigenous freshwater fish species, six, namely Labeobarbus capensis, Labeo seeberi, Barbus 
serra, Austroglanis sclateri, Labeobarbus kimberleyensis and Barbus hospes, are listed on the IUCN Red 
Data Book. 
Tables 1, 2, and 3 below indicate of the freshwater fish, endemic, indigenous and alien, recorded 
in the Northern Cape, their IUCN Status and distribution. 
 
 
 
 
 
Table 1 Endemic freshwater fish species distribution in the Orange-Vaal River system   

Species Distribution 

Family 
Scientific 
Name 

Common 
Name IUCN Status UO MO LO ORE LV 

Cyprinidae Barbus hospes Namaqua Barb 
Near 
Threatened   √ √  

 
Labeobarbus 
kimberleyensis 

Vaal-Orange 
Largemouth 
Yellowfish Vulnerable √ √ √ √ √ 

 
Labeobarbus 
aeneus 

Vaal-Orange 
Smallmouth 
Yellowfish  √ √ √ √ √ 

 Labeo capensis 
Orange River 
Mudfish  √ √ √ √ √ 

Austroglan
ididae 

Austroglanis 
sclateri Rock Catfish 

Least 
Concern √ √ √  √ 

 
 
 
 
 
 
 
 



10
th

 Yellowfish Working Group Conference 52 

 
 Table 2   Indigenous freshwater fish species distribution within the Northern Cape Province 

SPECIES DISTRIBUTION 

FAMILY 
Scientific 
Name Common Name 

IUCN Status 

UO MO LO ORE LV OK 

Anguillidae 
Anguilla 
mossambica Longfin Eel 

 
 
 √ √ √ √ √  

Cyprinidae Barbus serra  Clanwilliam sawfin 

 
 
Endangered      √ 

 Labeo seeberi  
Clanwilliam 
sandfish 

 
Critically 
Endngered      √ 

 
Labeobarbus 
capensis 

Clanwilliam 
Yellowfish 

 
 
Vulnerable 

     √ 

 
Mesobola 
brevianalis River Sardine 

 

  √ √   

 Barbus anoplus Chubbyhead Barb 

 
 

√ √   √  

 Barbus trimaculatus Threespot Barb 

 

√ √ √ √ √  

 Barbus paludinosus Straightfin Barb 

 

√ √ √ √ √  

 Labeo umbratus Moggel 

 
 
 √ √ √ √ √  

Clariidae Clarias gariepinus Sharptooth Catfish 

 

√ √ √ √ √ √ 

Cichlidae 
Pseudocrenilabrus 
philander 

Southern 
Mouthbrooder 

 
 
 

√ √ √ √ √  

 
Tilapia 
sparrmanii Banded Tilapia 

 

 √ √ √ √  
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Table 3   Alien freshwater fish species distribution within the Northern Cape Province 

SPECIES DISTRIBUTION 

FAMILY 
Scientific  
Name 

Common 
Name 

IUCN  
Status UO MO LO ORE LV OK 

Cyprinidae Cyprinus carpio Common Carp  √ √ √ √ √  

 
Ctenopharyngodon 
idella Grass Carp      ?  

Poeciliidae Gambusia affinis Mosquitofish   √   √  

Cichlidae 
Oreochromis 
mossambicus 

Mozambique 
Tilapia    √ √ √  

Salmonidae Salmo trutta Brown Trout  ?      

 
Onchorynchus 
mykiss Rainbow Trout  ?      

Centrarchidae 
Micropteris 
salmoides 

Largemouth 
Bass      ?  

 
 Micropterus 
dolomieu 

Smallmouth 
Bass       √ 

 
 Lepomis 
macrochirus Bluegill Sunfish       √ 

 
Key:  
UO  = Upper Orange River 
MO = Middle Orange River 
LO  = Lower Orange River 
ORE  = Orange River Estuary 
LV  = Lower Vaal River 
OK  = Oorlogskloof River 
√   = Present 
? = High chance of being present 
 
Threats to freshwater fish 
Alluvial diamond mining is common in the lower Vaal River and quite often occurs within the 
100-year floodline (Figure 1). Alluvial diamond mining increases silt loads on the rivers which 
result in covering of important breeding beds for some fish species. The most serious problems 
include habitat degradation and deterioration of water quality.  
Agricultural activities increase nutrient levels in the rivers resulting in the overgrowing of certain 
algae and aquatic plants such as waterweeds (figure 2). The waterweeds cover gravel and rocky 
breeding beds of some fish species. 
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Figure 1 Instream alluvial diamond mining in the lower Vaal River 
 

 
Figure 2 Overgrowing of waterweed in the lower Vaal River 
 
Both alien fish such as common carp, mosquito fish (refer Table 3) and plants like hyacinth 
(figure 3), also pose a threat to endemic fish species. Hyacinth is often a problem in the lower 
Vaal River and is currently being controlled by spraying. 
Water quality (figure 4) and quantity is also a problem as the rivers are highly regulated for 
irrigation and hydropower generation. The Orange River Mouth has not closed in many years, an 
occurrence which in the past used to happen regularly during winter. Constant water release 
from major dams in the Orange River during winter to compensate for the power demand 
results in the mouth being open throughout the year and back flooding no longer occurs. 
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Figure 3 Hyacinth growth in the lower Vaal River at Warrenton 
 

   
Figure 4 Broken wastewater pipe crossing Vaal River at Warrenton 
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Illegal and uncontrolled fishing also interferes with fish stocks as the target may be of a certain 
size. Other fishing methods include trapping small and medium sized fish (figure 5). 
Other serious problems include instream physical barriers (figure 6), which restrict fish 
movement, a normal behaviour of yellowfish which move upstream during breeding seasons. 
 

  
Figure 5 Fish trapping in the lower Vaal River at Schmidtsdrift 
 

  
Figure 6 Weir without fishways in the lower Orange River 
 
Conservation measures to conserve the yellowfish resource 
The NCYWG, TPFC, Douglas Conservancy together with the DTEC are working on the 
establishment of conservancies in the Lower Vaal River. Several areas, at Christiana, Warrenton 
and Douglas, have already been designated for this purpose by the NCYWG and the Douglas 
Conservancy. The initiatives are however not fully functional, but driven mainly from the 
fishermen’s viewpoint. There is less guidance from the provincial conservation department on 
the establishment of such conservancies, and for these areas to be recognised, it’s important for 
the working groups and forums to work with the relevant government authorities. 
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Freshwater fish stockings  
Only catfish and grass carp have, in recent years been documented for stocking by the 
Department of Tourism, Environment and Conservation (DTEC) for aquaculture and aquatic 
weed control respectively, and in farm dams only. Mozambique tilapia was also stocked in the 
past for aquaculture projects. There also have been applications to stock both Largemouth and 
Smallmouth yellowfish in dams and certain river reaches in the Northern Cape but due to 
conditions of the dams and flow patterns in the streams, there hasn’t been actual stocking 
documented in recent years by the relevant provincial department. It is however encouraged that 
such stocking be done only with fish from within the system. Gariep Fisheries (DTEEA) has 
always been recommended for providing the two above yellowfish species for stocking in the 
area (Colesburg), where requests to stock dams and river reaches were done in the year 2004.   
 
Education and awareness 
Several awareness programmes such as flyfishing clinics, excursions and festivals are being 
organized and held by the Three Provinces Fly-Fishing Club (TPFFC) and the Northern Cape 
Yellowfish Working Group (NCYWG), sponsored mainly by Clover SA and Bell’s Whisky, 
respectfully. Other local and national sponsors also play major roles in funding certain activities 
during those organized awareness and educational activities. The NCYWG is continuously 
erecting information boards at selected areas in the lower Vaal River and releases information 
pamphlets encouraging yellowfish conservation, the catch and release practice and flyfishing as a 
sport. The TPFFC is producing a quarterly newsletter mainly containing information about 
records and excursions being conducted by the club and the NCYWG in the lower Vaal River. 
Oral presentations and demonstrations about yellowfish conservation in the Northern Cape are 
also being done by Department of Tourism, Environment and Conservation (DTEC) at various 
conferences, workshops and provincial exhibitions for awareness purposes. 
  
Legislation 
Currently the Nature and Environmental Conservation Ordinance No. 19 of 1974, promulgated 
on the 2 February 1975 is a guiding tool at provincial level overarched by the relevant national 
legislation. Recently developed and implemented, from April 2006, is the  new angling license fee 
and conditions by the DTEC Northern Cape Province. This makes access to licenses easier and 
also easier for individuals to comply with the ordinance referred to on the license conditions. 
DTEC and SANParks are also conducting regular patrols to ensure compliance and mainly to 
reduce illegal netting in the Lower Orange River. 
 
Monitoring 
In recent years the routine River Health Programme has been the main source of fish and other 
aquatic data collection and monitoring. Simple rapid electroshocking methods have been used in 
part of the Lower Vaal and Lower Orange Water Management Areas. Also four biannual surveys 
of the Orange River Mouth fish, funded by BENEFIT, have been undertaken from February 
2004 to August 2005 by DTEC and DEAT:MCM.  
The NCYWG with help from Mpumalanga Parks Board and DTEC has recently, in October 
2005, launched a yellowfish tagging programme, which uses VI Alphanumeric tags. This 
programme is aimed at monitoring the yellowfish growth, movement and impacts by physical 
barriers, angling and other water resource activities. Fish are being tagged during organized 
excursions and clinics where also attempts are being made to get data on the previously tagged 
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fish. Records of tags released and/or recovered were coordinated by DTEC until February 2006 
when the responsibility was handed to the NCYWG due to capacity constraints within DTEC. 
 

Research 
Several studies with regard to fish and fisheries were conducted in the past (refer references 
below). Recently, the genetic study coordinated by the University of Pretoria to compare the 
yellowfish species below Augrabies Falls in the Orange River and those up in the Orange River 
catchment. Another study, the role of refugia on fish in the ephemeral rivers, Riet and Modder 
Rivers, by the University of Free State: Centre of Environmental Management has been recently 
conducted. 
 
Value of yellowfish resource to anglers and subsistence fishers 
In the Lower Vaal Water Management Area within the Northern Cape, angling is done for both 
subsistence and recreational purposes. A personal observation within the province is that the 
more well to do individuals are mainly fishing for fun, sport and/or conservation purposes while 
poor communities living close to the rivers are fishing for the table. The target fish for 
subsistence fisheries is any sizable fish they can catch while most recreational anglers are 
targeting yellowfish. Most subsistence anglers cannot differentiate between yellowfish species or 
between yellowfish and other fish species. Experience also shows that very few of the already 
few licenses issued for angling are returned to the relevant department, despite the plea to return 
the licenses for statistical purposes.  
Also other sorts of fishing such as spearing, longlines and netting, which are not allowed without 
a permit from the relevant department, do occur in the Northern Cape. Most netting has thus far 
been reported on the lower Harts River and Lower Orange River. It is however believed that the 
reporting is because of reliable and concerned individuals and organizations patrolling the river 
on those reaches and it may not necessarily mean that it is not happening on the lower Vaal 
River. There are, however several cases reported on the Lower Vaal River but they do not 
compare with those in the two above-mentioned reaches. 
    
Literature on freshwater fish species 
Refer references below.  
 
Concluding remarks 
The data collected by the RHP and the flyfishing records thus far have shown that there are very 
few largemouth yellowfish in the two water management areas. It is however not clear if it is just 
difficult to catch these fish or the fish are indeed scarce. Due to increasing angling on our rivers, 
though of lesser concern than the other impacts, the survival of our yellowfish and the 
largemouth yellowfish in particular, is highly questionable. There are however several initiatives 
and activities for conservation need of the yellowfish species. Economic benefits through 
tourism also play a pivotal role attracting individuals who receive the relevant education, as they 
get highly involved in the activity.  
It is still recommended that a more detailed study such as telemetry on those yellowfish species 
listed in the IUCN Red Data Book is conducted nationally to have a better understanding of the 
ecology and biology of these fishes. 
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YELLOWFISH CONSERVATION IN THE FREE STATE PROVINCE (ORANGE VAAL 
RIVER SYSTEM) 

 
Pierre de Villiers 

Pvt Bag X5014, Stellenbosch 7500. E-mail: estuaries@cncjnk.wcape.gov.za 
 
 
Introduction 
Two yellowfish species are endemic to the Orange Vaal River System. These are the Largemouth 
yellowfish, Labeobarbus kimberleyensis and the Smallmouth yellowfish, Labeobarbus aeneus. Of all the 
indigenous fish species in the Orange Vaal River System the two yellowfish species may be 
described as the most sensitive to changes in water quantity and quality, habitat destruction and 
utilization pressure. Having evolved in this river system their presence in a specific river or river 
reach provides an indication of the functionality of that river or river reach. In other words 
yellowfish are sensitive indicator species. They may be used by conservation managers to gauge 
the success or failure of any conservation programmes. In addition to this, both species are 
classic angling species. A great deal of effort, time and money has been invested in developing 
effective capture techniques. Once hooked, these fish provide an angler with a classic fight. The 
principle of catch-and-release has been developed as an integral part of the angling development 
initiative. The angling awareness and the associated conservation message that has been 
disseminated to all stakeholders have created a tourism industry that is based on effective 
conservation ideals. 
 
Species present 
The Largemouth yellowfish and the Smallmouth yellowfish are endemic to the Orange Vaal 
River system. The Largemouth yellowfish is the larger of the two species (maximum recorded 
weight of approximately 22 kilograms) and is distributed in the primary catchments within this 
system. The Smallmouth yellowfish is the smaller of the two species (maximum recorded weight 
of approximately nine kilograms) 
 
Status of species 
The Largemouth yellowfish is described as vulnerable by Skelton (1993). The Smallmouth 
yellowfish is fairly common in most rivers in this system. 
 
Threats  

1. Water pollution – effluent from municipal sewerage plants, agriculture return flow and 
mine water return flow. 

2. Water abstraction 
3. Lack of fisheries management  
4. Water management - flows 
5. Illegal netting  
6. Alien species 
7. Angling pressure 
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Conservation measures to conserve the yellowfish resource 
Orange Vaal Yellowfish Conservation and Management Association 
Conservancies 
Catch-and-release principle 
Education and awareness 
Legislation (DTEEA and NEM:BA) 
Monitoring (River Health Programme) 
Research (Telemetry, iTag, catch returns) 
 
Value of yellowfish resource to anglers, subsistence fishers and conservation 
Yellowfish are a highly valued angling species. They are the basis upon which the Yellowfish 
flyfishing industry has been created. The angling tourism industry in the Vaal River has been 
valued at R1.2 billion per annum (Farmers Weekly 2005). The main angling pressure is on the 
Smallmouth yellowfish as much research into angling techniques has been carried out. This 
species is also quite common in the Orange River system. The Largemouth yellowfish is a top 
predator and is not as common as its smaller relative. Capture techniques are still being 
perfected. The art-lure and bait anglers are able to target this species with great success. It is a 
great fighter and can attain a weight of 22 plus kilograms. Organised Angling has been very 
supportive of all conservation measures implemented or planned regarding the conservation of 
both yellowfish species. 
 
Subsistence fishers tend to catch Smallmouth yellowfish however due to the fact that they use 
natural baits like worms, crabs and meat types they do catch Largemouth yellowfish. Often 
angling pressure is focused on spawning aggregations, as these are easy to catch. There is serious 
need to develop an awareness programme at the local level. Ideally people should be taught how 
to focus their angling techniques on the plentiful carp (alien) and catfish.   
 
Subsistence and commercial net fisheries exist in the major dams in the Orange Vaal River 
System. Historically trawl/seine nets and gillnets (targeting Moggel) were used. The policy has 
now been changed and only allows for the use of trawl/seine nets. If circumstances do not allow 
for the use of trawl/seine nets a temporary permit may be issued for gillnets in specific habitats 
(generally yellowfish catches above mud flats or sand flats in relatively low). The target species 
during all netting operations are carp, moggel and catfish. This is a resource that can be utilized 
given that it is a managed fishery (quotas, mesh size, rules, etc.) 
 
Conservation Departments are able to provide yellowfish as an alternative to alien angling 
species. The Gariep Dam State Fish Hatchery is using a subsistence line fishery to collect 
Smallmouth yellowfish (netting damages these fish). The fish are housed in dams on the fish 
farm and are then supplied to land owners for the purposes of stocking dams in the Orange Vaal 
River system. This is preferable to the culture of Yellowfish as this practice can result in 
unwanted hybrids as well as genetic material not ideal for release into natural systems. This is in 
line with concepts developed at previous Yellowfish Conferences. The provision of these fish 
should not be left up to the private sector. There is no control of these institutions. No 
yellowfish should be allowed into the Province from any other source.  
 
Literature on species 
See attached list. 
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Concluding remarks 
1. DTEEA Free State is central to the conservation of both Largemouth yellowfish and 
Smallmouth yellowfish in the Orange Vaal River system. This Department should support all 
initiatives that are aimed at assisting or marketing the conservation of these two species and any 
other indigenous species that inhabits the Orange Vaal River system (Orange Vaal Yellowfish 
Conservation and Management Association, Bethulie Yellowfish Conservation Cycle Race, etc.). 
Good communication with DWAF regarding water management in this system is critical. 
 
2. The Gariep Dam State Fish Hatchery should be central to the creation of awareness around 
this topic and should support the stocking programme mentioned above. No fish should be 
moved to and from the hatchery without a permit. This includes Departmental transportation of 
fish. Other Conservation Departments in South Africa have been responsible for moving the 
wrong fish into the wrong systems. 
 
3. A representative from DTEEA should be part of the Yellowfish Working Group. 
 
4. Funds should be made available by DTEEA for focused research in the field of fisheries 
conservation. 
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A BOTTOM-UP APPROACH TO FRESHWATER CONSERVATION IN THE ORANGE 
VAAL RIVER BASIN 

 
 

Pierre de Villiers 
Orange Vaal River Yellowfish Conservation and Management Association – South Africa. Private Bag 5014,  

Stellenbosch 7599. E-mail: estuaries@cncjnk.wcape.gov.za 
 
 
Introduction 
The Vaal Orange largemouth yellowfish (Labeobarbus kimberleyensis) and the Vaal Orange 
smallmouth yellowfish (Labeobarbus aeneus) are endemic to the Orange Vaal River system. The 
former is recognized as being vulnerable according to the IUCN Red Data Listing process. The 
latter is under high angling pressure. Both species are sensitive to water pollution, habitat 
destruction and harvesting pressure. They are both noted as being great angling species while 
from a conservation point of view they have been identified as charismatic sensitive indicator 
species.  
 
The River Health Programme is a Water Quality Monitoring Programme that is aimed at 
assessing the quality of water in rivers over time. It is based on the philosophy that aquatic 
creatures have a specific life cycle that stretches of a specific time and space. If a pollution event 
takes place within this specific time or space it will be reflected in the life cycle of specific aquatic 
creatures. This can vary from lethal pollution events to pollution events that result in populations 
being stressed to the extent that they migrate away. The pollution event can be reflected in the 
presence/absence of specific aquatic creatures over relatively long periods (months - aquatic 
insects to years - fish). 
 
Pollution, habitat destruction and illegal angling have caused the decline in the conservation 
status of many fish species in South Africa. The lack of Government officials that can police the 
various problems areas has resulted in lack of law enforcement. The proposed answer to this is 
the development of riparian conservation areas managed by the private sector and supported by 
Government. 
 
While the aim is to develop conservation areas in the entire Orange Vaal River system the initial 
conservation area has been initiated in the Vaal River between the Barrage and Bloemhof Dam. 
The aim is to develop fisheries and habitat (river) management protocols that will enhance the 
survival of both the yellowfish species and their habitat and in so doing maintain a healthy 
ecosystem and a flourishing eco-tourism business. The catchment covers Namabia, Botswana, 
South Africa and Lesotho. This will necessitate the development of management protocols in 
accordance with international standards. In addition to this the river system flows through or 
impacts on six of the nine Provinces in South Africa. A co-operative management style needs to 
be developed to address this political situation. 
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Water quality 
The following monitoring tools were used: 
Habitat Integrity Index 
South African Scoring System 
Fish Assemblage Index 
Desired Ecosystem Health 
The results for the rivers in the central part of South Africa (Orange Vaal River system) can be 
seen in the River Health Programme for this region. Generally these rivers are in a poor to fair 
condition with occasional good reaches of rivers being found in the upper catchments. The main 
threats have been identified as habitat destruction and pollution.  
 
Orange Vaal River Yellowfish Conservation and Management Association 
The Orange Vaal River Conservation and Management Assiciation was formed with the aim of 
addressing the listed threats to the riparian system and its associated inhabitants in such a way 
that local private people would assist the depleted Government conservations Departments in an 
effort identify problems and implement conservation measures in the field. This was designed as 
a cooperative initiative. 
 
The Association has a management committee made up of Government officials from the 
respective Provinces as well as landowners and other stakeholders. The management meetings 
take place each quarter and the venue is moved throughout the initial conservation area to 
expose different people to the initiative. Records are kept of the meetings in the form of 
minutes. A chairperson and vice chairperson manage the proceedings and the planning which 
takes place at these managerial meetings. 
 
A membership form has been designed. There are two types of members. One is a landowner 
and the other is a normal member. The landowners need to identify their farms and commit to 
the management proposals of the Association (see YWG section of the FOSAF website at 
www.fosaf.co.za to download the form). 
 
To date 708 members have signed up. There is a total of 697.6 km (approximate) of river 
frontage under conservation. The term conservation is used here to mean the commitment to 
principles listed on the membership form.  
 
A newsletter is produced and distributed when possible. The ideal would be to send out such a 
document at least twice per annum. Practically, one has been sent out per annum to date. 
Funding has to be motivated for and often proves to be a problem. Members often have to fund 
their own efforts. 
 
An official law enforcement programme has been launched in the initial conservation area. This 
involves officials from the Provincial Conservation Departments, officials from the regional 
Police Force, Honorary Rangers and the private sector where appropriate (helicopter). The 
option of integrating the South African national defence force is being investigated. Thus using 
the available capacity of various Government departments as well as available inputs from the 
private sector a thorough law enforcement operation has been developed. Two successful 
operations have taken place in the past two years. 
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Members of the Association have assisted with the identification of research needs in the area 
and have also assisted with the securing of funding for these programmes. The Yellowfish 
Genetic Study and the Telemetry Study are but two examples. 
 
The Association is based on the principle of conserving a healthy ecosystem, which will ensure 
positive spin-offs for everybody associated with that ecosystem. One of the positive spin-offs is 
eco-tourism. This includes the development of ecologically sound lodges as well as guided 
yellowfish angling. The Farmers Weekly (2005) listed the yellowfish sports fishery and all the 
associated spin-offs as being valued at R1.2 billion. This was just after raw sewerage had killed 
tons of Yellowfish and other species in the Vaal River near Bothaville. The mismanagement of 
municipal sewerage works threatens this entire industry and all the jobs that have been created. 
 
Way forward 
Assist with the development of uniform national fisheries legislation. 
Increase the size of the initial conservation area. 
Increase the number and diversity of conservation areas. 
Continue to identify and access funding for research. 
Management of alien species should be addressed. 
Develop a method of accessing funding for the management of the Association. 
Develop a culture of caring for the environment. 
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STATUS OF THE YELLOWFISH POPULATIONS IN GAUTENG PROVINCE 
 
  

Piet Muller 
Department of Agriculture, Conservation, Environment & Land Affairs, Box 8769, Johannesburg 2000. Email: 

pietmu@gpg.gov.za 
 
 
 
Abstract:  
 
Five yellowfish species occur in the rivers of the three catchments within the boundaries of 
Gauteng Province. Labeobarbus marequensis, L. polylepis and Barbus matozzi occur naturally in the 
north-east flowing Crocodile –West / Marico and Olifants river systems whereas L. kimberleyensis 
and L. aeneus occur naturally in the westerly flowing Orange/Vaal River systems. Although L. 
aeneus was introduced into dams in the upper tributaries of the Olifants River system in 
Mpumalanga during the 1970’s, no trace of this species has been found in the Wilge River,  
Bonkhorstspruit or Elands Rivers in Gauteng to date. The distribution of  B. matozzi in Gauteng 
however is limited to the northern boundaries of the province towards lower lying warmer parts 
of the Crocodile-West / Marico River system. 
Although all five species still occur in the rivers of Gauteng, the integrity of the populations is 
not well known and may be under threat as the result of the rapid change of land-use in the 
source of all these catchments. Water quality, fragmentation of habitat and migration routes as 
well as the destruction of spawning grounds and over utilization of the resource through 
subsistence and sport fishing, are some of the major threats to these populations.   
 
Introduction 
 
Rapid change of land-use in all three catchments in Gauteng since the discovery of gold in the 
late 1890’s hs modified the hydrological regime of the rivers as result of high urban and industrial 
runoff as well as the poor quality of the water, to the extent that the rivers have become 
extended storm-water canals with little or no ecological functioning left. This state of affairs 
places huge pressure on the survival of yellowfish populations not just in Gauteng but 
downstream along the total length of the river systems. The construction of dams and weirs in 
the rivers has greatly fragmented the habitat and through this, populations have been isolated 
from the natural spawning grounds.  
Irregular releases of water in winter from the dams has also had a major impact on the 
population in that false winter spawning is stimulated resulting in loss of energy during the cold 
winter months.  
Sedimentation of natural refugia in rivers due to serious urban erosion has had a major impact 
on the longitudinal distribution of yellowfish in general and has confined the populations to the 
larger impoundments from where they will migrate in times of high flows.  
The influx of people from neighbouring countries into Gauteng has enhanced the pressure of 
subsistence fishing by means of gill netting along vast stretches of river around the larger cities 
and informal settlements. This also poses a threat to the yellowfish populations during spawning 
when the fish migrates to the upper tributaries. Lengths of gill nets some 8 meters are set across 
the entire river, catching everything that might pass through.  
Since the introduction of the River Health Programme in 1999, biomonitoring has been done at 
some 89 sites on all three catchments during which occurrence of yellowfish species were 
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recorded as part of the Fish Assemblage Integrity Index  (FAII). Other than B. matozzi all four 
species have been recorded in adult, sub-adult and fingerling stages, indicating that breeding does 
somehow still take place in the rivers of Gauteng.  
  
 
Species present 
 
Upper Vaal Catchment: 
L. kimberleyensis and L. aeneus 
 
Olifants Catchment: 
Labeobarbus marequensis, L. polylepis and Barbus matozzi 
 
Crocodile (West) Marico Catchment: 
Labeobarbus marequensis, L. polylepis and Barbus matozzi 
 
Complete Fish Survey of Gauteng to be undertaken in all three catchments by newly appointed 
Ichthyologist.  
 
Status of species 
 
Unknown 
 
Threats  
 
Major threats in Gauteng are habitat degradation, water quality degradation and over utilization 
by means of subsistence fishing (gill nets) by migrants and sport fishing by the fly-fishing 
community. 
 
Conservation measures to conserve yellow fish resource 
 
Stringent management of water quality, and habitat restoration and protection by means of 
securing passage to spawning zones through the removal of unnecessary weirs or the 
construction of fish ways where necessary 
.  
Value of yellow fish resource to anglers and subsistence fishers 
 
Currently being assessed  
 
Literature on species 
 
Will be compiled as soon as the new Ichthyologist is appointed.  
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Concluding remarks 
 
The largest threat to the Yellow fish species occurring in the rivers of Gauteng and downstream 
is that of pollution that end up in the rivers due to the vast development of mining, industry and 
urbanization taking place within the source of the three catchments. The management of the 
quality of water flowing from Gauteng will contribute greatly to thee conservation and wellbeing 
of Yellow fish. 
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YELLOWFISH RESEARCH: A REALITY TO FACE 
 
 

Dr Wynand Vlok 
Department of Biodiversity, University of Limpopo. P/Bag X 1106, Sovenga, 0727 .E-mail:wynandv@ul.ac.za 

 
 
A literature survey showed how little information on yellowfish is published. We all know 
that a substantial amount of “grey literature” (reports and data not published) is floating 
around and there is a need to get it into a more formal format. How this will be done is not 
clear. Conservation bodies and researchers sit on this information and they will need to 
publish it in scientific journals. 
 
Below is a very incomplete list of published data on yellowfish. It was suggested that we 
include Labeo information when we study yellowfish, as these two genera are related in the 
habitat that they share. If anyone has reports or other articles to add, please forward it to me 
and I will update the list. 
 
A second issue I addressed during the presentation is the role of the YWG. My personal 
view is that we have to focus on our strengths as a group and research funding is not one of 
the strengths. 
 
• Not research funding: 

– Once projects have been identified and researchers decide to do the work, the 
YWG and conservation bodies can endorse/support the project, which will assist 
the researchers to get the funding from the funding agencies. 

• Identify priority areas: 
– Put out a one page document with issues that we have identified as priority 

research issues (newsletter, web, Universities on mailing list) – target a relevant 
audience to find out if they will be interested in the projects. 

– Get the right vehicle to send the message to the targeted audience - personal 
communications, press releases or letters to research institutions. 

• Use the yellowfish to promote habitat protection: 
– We are convinced that the yellowfish is a strong marketing tool to promote 

conservation issues, pollution prevention and education. 
• Awareness and education: 

– Develop a unified message to ensure all members of YWG speak out of “one 
mouth”. 

– A focussed effort is needed to ensure a strong message goes to all target 
audiences. 

– Target specific people on “road show”. 
• Facilitate networking: 

– A strong network already exists and we have a wide group of people we interact 
with. 
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yellowfish; fishes: blood: hematology; physiology; sperm 

 
Title: The effect of temperature on the rate of passage of food in the smallmouth yellowfish, 

Barbus aeneus Burchell (Teleostei, Cyprinidae) 
Author: Eccles, D.H. 
Auth.  Address: c/o Minist.  Agric., Fish and Food, Dir.  Fish.  Res., Lowestoft NR33 

4HT, UK: Water Resources Section, Scientific Services, Sydney Waterboard, 51 
Hermitage Road, West Ryde, NSW 2114, Australia; Previous Address: C/0 
MINISTRY OF AGRICULTURE, FISHERIES AND FOOD, 
DIRECTORATE OF FISHERY RESEARCH, LOWESTOFT, NR33 4HT, 
UNITED KINGDOM; C/0 DIRECTORATE OF FISHERIES RESEARCH, 
MAFF, LOWESTOFT NR33 OHT, GREAT BRITAIN 

Source: South African journal of zoology/Suid-Afrikaanse tydskrif vir dierkunde.  
Pretoria; vol. 21, no. 1, pp. 68-72; 1986 

Key Terms: digestion; temperature effects, digestive rate; environmental factors; physiology; 
temperature,  south africa; juveniles; passage time; fullness; freshwater fish; lentic 
fish; smallmouth vellowfish; gut evacuation; pk leroux dam; feeding 

 
Title: The demography and management of large cyprinids in a reservoir on the Orange River, 

South Africa. 
Author: Tomasson, T.; Bruton, M.N.; Hamman, K.C.D. 
Auth.  Address: J.L.B.Smith Inst. of Ichthyology, Grahamstown (South Africa); Inst.  

Freshwater.  Fish, Holar i Hjaitadal, 551 Saudarkrokur, Iceland; J.L.B. SMITH 
INSITUTE OF ICHTHYOLOGY, PRIVATE BAG 10 1 5, 
GRAHAMSTOWN 6140, REPUBLIC OF SOUTH AFRICA 

Reprint No.: 1985/0261 
Source: Fisheries Research (Netherlands), v. 3(4) p. 279-308 1985 ISSN: 0165-7836 
Key Terms:  africa; africa al sur del sahara; africa de habla inglesa; africa meridional; africa 

south of sahara; afrique; afrique anglophone; afrique au sud du sahara; afrique 
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australe; afrique du sud; anglophone africa; animal; animal aquatique; animales; 
animales acuaticos; animals; aquatic animals; aquatic organisms; bony fishes; 
cyprinoidei; dinamica de la poblacion; dynamique des populations; fishes; 
fonction physiologique; funcion fisiologica; organisms aquatique; organismos 
acuaticos; oviposicion; oviposition; peces; peces oseos; physiological functions; 
poblacion; poisson osseux; poisson [animal]; population; population dynamics; 
reproduccion; reproduction; south africa; southern africa; sudafrica; vertebrados; 
vertebrates; vertebrete water management; reservoir fisheries; stock assessment; 
fishery management; catch composition; river fisheries: commercial fishing; 
floods; mortality; reservoirs; freshwater fish; orange river; smallmouth 
yellowfish; orange river labeo; gillnets; juveniles; spawning; turbidity; 
exploitation 

 
Title: The effect of temperature and mass on routine oxygen consumption in the South 

African cyprinid fish Barbus aeneus Burchell. 
Author: Eccles, D.H. 
Auth.  Address: c/o MAFF, Fish.  Lab., Lowestoft, Suffolk NR33 OHT, UK: Water Resources 

Section, Scientific Services, Sydney Waterboard, 51 Hermitage Road, West Ryde, 
NSW 2114, Australia; Previous Address: C/0 MINISTRY OF AGRICULTURE, 
FISHERIES AND FOOD, DIRECTORATE OF FISHERY RESEARCH, 
LOWESTOFT, NR33 4HT, UNITED KINGDOM; C/0 DIRECTORATE OF 
FISHERIES RESEARCH, MAFF, LOWESTOFT NR33 OHT, GREAT 
BRITAIN 

Source: Journal of fish biology.  London, New York NY; vol. 27, no. 2, pp. 155-165; 
1985 ISSN: 0022-1112 

Key Terms:  body size; temperature effects; oxygen consumption; osmoregulation; energy 
balance; energy requirements; water temperature; effects on: freshwater fish; 
temperature effect; energy budget; south africa; body weight; size; surface volume 
ratio; metabolism; smallmouth yellowfish 

 
Title: Observations on the number of piscivorous birds below the P K le Roux Dam Wall, 

Orange River. 
Author: CAMBRAY, J. A. 
Auth.  Address: Albany Museum, Somerset Street, Grahamstown, 6140, South Africa; Previous 

Address: ALBANY MUSEUM, SOMERSET STREET, GRAHAMSTOWN, 
6140 REPUBLIC OF SOUTH AFRICA 

Source: Ostrich (Johannesburg) No. 56 Page(s) 202-204, 1985 
Key Terms:  pk leroux dam; orange river; distribution; migration; smallmouth yellowfish; 

largemouth yellowfish; orange river labeo; sharptooth catfish; chubbyhead barb; 
trophic interaction; stream flow; grey heron; whitebreasted cormorant; darter; 
blackheaded heron; goliath heron; african fish eagle; pied kingfisher; giant 
kingfisher; aquatic birds 

 
Title: Food habits of the smallmouth yellowfish, Barbus holubi , in Wuras Dam, a shallow, 

turbid impoundment. 
Author: Gaigher, I.G.; Fourie, P. 
Auth.  Address: Inst.  Environ.  Sci., Univ.  Orange Free State, Bloemfontein, 9300 South 

Africa 
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Source: ref.; J. LIMNOL.  SOC.  SOUTH.  AFR; vol. 10, no. 1, pp. 1-4; 1984 ISSN: 
0377-9688 

Key Terms:  feeding behaviour; food organisms., stomach content 
 

Title: A STUDY OF THE ECOLOGICAL ASPECTS OF THE RAINBOW TROUT 
(SALMO GAIRDNERI) IN THE STERKFONTEIN DAM WITH REFERENCE TO 
THE POSSIBLE INTERACTION WITH OTHER FISH SPECIES. 

Inst.  Author: OFS Provincial Administration 
Source: Annual Report of Nature Conservation Page(s) 9-10, 1984 
Key Terms:  verwoerd dam; comparative studies; south africa; freshwater fish; introduced fish; 

diets; trophic interactions; rainbow trout; sterkfontein dam. smallmouth 
yellowfish; barbel; plankton; zoobenthos; orange river mudfish; mud mullet 

 
Title: Fishes of the Sak River, South Africa with comments on the nomenclature of the 

smallmouth yellowfish, Barbus aeneus (Burchell, 1822) 
Author: Hocutt, C.H.; Skelton, P.H. 
Auth.  Address: Horn Point Environ.  Lab., Univ.  Maryland, Cambridge, MD, USA 

Source: Special publications.  J.L.B. Smith Institute of Ichthyology.  
Grahamstown; no. 32, 11 pp; 1983 

Key Terms: check lists; fishery surveys; South Africa, Saks R. : fish lists/keys; taxonomy 
 

Title: Induced Spawning of the Common Carp and Aischgrund Carp (Cyprinus carpio and the 
Largemouth Yellowfish (Barbus kimberleyensis) 

Author: Van der Merwe, F.J. 
Auth.  Address: Nat.  Conservation Div., Transvaal Provincial Admin., Private Bag X209, 

Pretoria 0001, South Africa 
Source: Water S.A. Pretoria; vol. 7, no. 2, pp. 107-109; 1981 
Key Terms: induced breeding; pituitary; hormones 

 
Title: The occurrence and treatment of Bothriocephalosis in the common carp, Cyprinus carpio 

in fish ponds with notes on its presence in the largemouth vellowfish Barbus 
kimberleyensis from the Vaal Dam, Transvaal. 

Author: Brandt,F.de W.; Van As,J.G.; Schoonbee,H.J.; Hamilton-Attwell,V.L. 
Auth.  Address: Lowveld Fish.  Res.  Stn., Private Bag X620, Marble Hall, 0450, South Africa: 

LOWELD FISHERIES RESEARCH STATION, PRIVATE BAG X620, 
MARBLE HALL, 0450, SOUTH AFRICA 

Reprint No.: 1988/0200 
Source: Water S. A, 7(1), 35-42 ; 1981 
Key Terms: fish ponds; parasitic diseases; therapy; barbus kimberleyensis; pisces : treatment; 

bothriocephalosis; common carp; largemouth yellowfish; vaal dam; fish culture; 
south africa; diseases; dose; parasites; tapeworm; lintex; niclosamide preparation; 
pellets 

 
Title: The Plasma Proteins of some Freshwater Fish in their Natural Environment. 
Author: Van Vuuren, J.H.J. 
Auth. Address: Dep. Physiol., Univ. of the North, Private Bag X5090, Pietersburg, 0700, South 

Africa 
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Source: J. LIMNOL. SOC. SOUTH. AFR; vol. 6, no. 2, pp. 96-100; 1981 ISSN: 0377-
9688 
Key Terms: freshwater fish; hematology; proteins; electrophoresis 
 
Title.  Post-Impoundment Trends in the Fish Populations of the Hendrik Verwoerd Dam, 

South Africa. 
Author: Hamman, K.C.D. 
Auth.  Address: Dep. of Nature & Environ.  Conserv., Private Bag 5014, Stellenbosch, 

7600, South Africa 
Source: J. LIMNOL.  SOC.  SOUTH.  AFR; vol. 6, no. 2, pp. 101-108; 1981 ISSN: 0377-

9688 
Key Terms: reservoir fisheries; freshwater fish; environmental impact; population dynamics; 

dams 
 
Title: Freshwater angling in the Transvaal: its environmental and economic impact. 
Author: Cadieux,J.J. 
Auth.  Address: Nature Conserv.  Div., Transvaal Provincial Adm., Private Bag 209, 

Pretoria 0001, South Africa 
Source: S. Afr.  J. Sci, 76(11), 492-493 ; 1980 
Key Terms: fishery management; sport fishing; angling 
 
Title: Yellowfish and tigerfish haematology. 
Author: Van Vuuren,J.H.J.; Fourie,F.Le R. 
Auth. Address: Div. Nature Conserv., Box 517, Bloemfontein, South Africa 
Source: Zool. Afr, 13(1), 158-161 ; 1978 
Key Terms: haematology; blood cells; proteins @ hematology; physiology 
 
Title: A seasonal study of the haematology of wild freshwater fish. 
Author: van Vuuren,J.H.J.; Hattingh,J. 
Auth. Address: Div. Nat. Conserv., PO Box 517, Bloemfontein, South Africa 
Source: Journal of fish biology. London, New York NY, 13(3), 305-313 1978 
Key Terms: haematology; seasonal variations; spawning seasons; freshwater fish, hematology; 

physiology 
 
Title: Seasonal changes in the haemoglobins of freshwater fish in their natural environment. 
Author: Van Vuuren,J.H.J.; Hattingh,J. 
Auth.  Address: Div.  Nature Conserv., PO Box 517, Bloemfontein, South Africa 
Source: Comp.  Biochem.  Physiol, 60A(3), 265-268 ; 1978 
Key Terms: seasonal variations; haemoglobins; freshwater environment: hematology; 

physiology 
 
Title: A SEASONAL STUDY ON THE HEMOGLOBINS OF CARP (/CYPRINUS 

CARPIO/) AND YELLOWFISH (/BARBUS HOLUBI/) IN SOUTH AFRICA. 
Author: Fourie, F. le R. and van Vuuren, J. H. J. 
Source: Comp.  Biochem.  Physiol.  B. Comp.  Biochem.; 55(4):523-525. 1976.  SFA 22(1) 
Key Terms: hematology; physiology 
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Title: A REPORT ON THE ARTIFICIAL FERTILIZATION OF THE SMALLMOUTH 
YELLOWFISH, BARBUS HOLUBI (STEINDACHNER, 1894). 

Author: MULDER, P.F.S.; FRANKE, G.W. 
Source:  JOURNAL OF FISH BIOLOGY 5 (2),142-145.,1973 
Key Terms: artificial fertilization; smallmouth vellowfish; incubation; mortality; larva; pond 

culture; handling facility; artificial spawning; natural spawning; fish 
 
Title: FARM DAMS FOR FISH PRODUCTION. 
Author: TOOTS, H. 
Auth.  Address: DEPARTMENT OF NATIONAL PARKS AND WILD LIFE 
MANAGEMENT, ZIMBABWE 
Reprint No.: 1972/0400 
Source: Rhodesia Agricultural Journal; Vol. 71 No. 6 Page(s) 133-138, 1972 
Key Terms: ducks; fish culture; freshwater fish; dams; spillway [illustrated]; seining 

[illustrated]; weed control; gill netting [illustrated]; traps [illustrated]; africa; 
zimbabwe; large scaled yellowfish [illustrated]; mozambique bream [illustrated]; 
nests [illustrated] 

 
Author: STRAUB, C. C. 
Auth.  Address: University of Potchefstroom, Potchefstroom, South Africa 
Reprint No.: 597.5721 STR 
Source: MSc Thesis, University of Potchefstroom; The value of certain morphological 

features in the age determination of the small mouth yellowfish Barbus holubi 
(Steindachner 1894) Page(s) 1-95 

Key Terms: smallmouth yellowfish; freshwater fish; south africa; age determination; scale 
section [illustrated]; electron microscopy; scales [illustrated]; stocking; introduced 
fish; growth rings; back calculated length; length at age; gilfillan dam; nels pan; 
length frequency 

 
Title. 3. Revision of the indigenous freshwater fishes of the S.W. Cape Region. 
Author: BARNARD,KH 
Auth.  Address: South African Museum, Cape Town, South Africa 
Source: Annals of the South African Museum (Cape Town); Vol. 36 No. 2 Page(s) 101-

262, 1943 
Key Terms: freshwater fish; southwestern cape; south africa; indigenous fish; topography; 

geology; ph; fish parasite; fish distribution; description; taxonomy; identification 
key; dorsal fin spine; anal fin; pectoral fin; scale; head warts; macrocephaly; 
orange river sandfish; mud mullet syn; clawilliam sandfish; holubs yellowfish; 
sawfin; cape whitefish; burchells redfin; castelnaus redfin; clanwilliam redfin; 
plump redfin; slender redfin; uitenhage redfin; goldie; gillimienkie; chubbyhead; 
diep river; mosselbank river; eerste river; berg river; zoutkloofs river; verloren vlei 
river; lange vlei river; lourens river; steenbras river; paimiet river; bot river; 
hartebeest river; klein river; zonntagskloof river; uilenkraal river; bushman river; 
breed river; river zonder end; buffeljagt river; nieuwejaars river; grashoek river; 
kars river; duivenhoks river; heidelberg river; vette river; kaffirkuils river; gouritz 
river system; little brak river; great brak river; malagas river; homteni river; 
goukama river; kruis river; keurbooms river; groote river; baviaans kloof river; 
gamtoos river; kroome river; geelhoutboom river; kabeljouw river; rondebosch 



10
th

 Yellowfish Working Group Conference 78 

river; zeekoe river; van stadens river; baakens river; zwartkops river; sundays 
river; olifants river; orange river 

 
Title: Fisheries Survey 1926-1926, Inland waters. 
Source: South Africa: Department of Mines and Industries: Fisheries Survey Inland Waters 

Report No. 3 Page(s) 1-140, 1928 
Key Terms: south africa; fishery survey; freshwater fish; historical aspects; tigerfish; wildfish; 

yellowfish; introduced fish; scaley; wittevis; barbel; tsitsa; springer; eel; 
mudperch; trout; carp; perch; blackbass; salmon; water conservation; stocking; 
rainbow trout; tsitsikama; trout hatchery; natal; five transport; rivers; tench 

 
Title: Chapter 2. Limnology and fish biology. 2.3. Feeding biology of smallmouth   yellowfish. 
Author: Eccles, D.H. 
Auth. Address: Inst. Freshwat. Stud., Rhodes Univ., Grahamstown 6140, South Africa 
Source: pp. 65-76; 1984; ( Allanson, B.R.;Jackson, P.B.N. (eds.)) 
Key Terms:  feeding behaviour; diets; stomach content; prey selection; predation; zooplankton; 

South Africa, Orange R., Lc Roux L. 
 
Title: A real dilemma: Translocating indigenous fish species in southern Africa - some 

scientific and ethical considerations. 
Author: TRARME, R.; ANDERSON, A. 
Auth.  Address: Freshwater Research Unit, University of Cape Town, 7700 Rondebosch, 

South Africa. Email:rtharme@botzoo.uct.ac.za 
Source: African Wildlife (Linden); Vol.53(2) pp 20-21, 1999;ISSN 0002-0273 
Key Terms:  southern africa; freshwater fish; translocation; conservation; indigenous species; 

smallmouth yellowfish; ecology; sawfin; clanwilliam redfin; clanwilliam 
vellowfish 

 
Title: Geelvisse van Suider-Afrika: 'n vergelyking tussen die nege groot 

geelvisspesies (4) 
Author: VLOK, W.; MULDER, P. 
Auth.  Address: Address Unknown 
Source: Tight Lines/Stywe Lyne (Silverton) Jan pp 30-31, 1999;ISSN 0040-7399 
Key Terms:  southern africa; papermouth; silverfish; natal yellowfish; general morphology; 

habitat; colouration; reproduction; distribution 
 
Title: Threatened fishes of the world: Barbus capensis A. Smith, 1841 (Cyprinidae) 
Author: CAMBRAY, J.A. 
Auth.  Address: ALBANY MUSEUM, SOMERSET STREET, GRAHAMSTOWN, 

6140 REPUBLIC OF SOUTH AFRICA; Albany Museum, Somerset 
Street, Grahamstown, 6140, South Africa 

Source: Environmental Biology of Fishes (Dordrecht); Vol.54(2) p 150, 1999;ISSN 0378-
1909 

Key Terms:  south africa; freshwater fish; clanwilliam yellowfish; identification; distribution; 
habitat; ecology; reproduction; abundance; conservation 

 
Title: Geelvisse van Suider-Afrika: n' Vergelyking tussen die nege groot 

geelvisspesies (2) 
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Author: MULDER, P.; VLOK, W. 
Auth. Address: Address unknown 
Source: Tight Lines/Stywe Lyne (Silverton) Nov pp 30-32, 1998;ISSN 0040-7399 
Key Terms: freshwater fish; colour illustration; fishery; anatomy; distribution; largescale 

yellowfish; limpopo river; scale; caudal peduncle; mouth; colour; dorsal fin; 
habitat; feeding; gear; smallscale yellowfish; angling; bait 

 
Title: Linked effects of dam-released floods and water temperature on spawning of the 

 Clanwilliam yellowfish Barbus capensis. 
Author: KING, J.; CAMBRAY, J.A.; IMPSON, N.D. 
Auth. Address: Freshwater Research Unit, Zoology Department, University of Cape 

Town, Rondebosch, 7701, South Africa 
Reprint No.: 1998\ 
Source: Hydrobiologia (Dordrecht) No.3 84 pp 245-265, 1998 
Key Terms:  biology; reproduction; conservation; floods; temperature; clanwilliam yellowfish; 

freshwater fish; building block methodology; dam releases; spawning triggers; 
thermal spawning threshold; spawn-bed hydraulics; south africa; flow regimes; 
olifants river; winter-rainfall; breeding season; hypolimnetic fresh 

 
Title: State of the Crocodile River. 
Inst. Author: South African River Health Programme 
Source: State of the Crocodile River March pp I- 1 3, 1998 [Report of the South African 

River Health Programme, sub-programme of the National Aquatic Ecosystem 
Biomonitoring Programme (NAEBP)]; PUBLISHER: River Health Programme; 
Pretoria 

Key Terms:  south africa; crocodile river map c ill; kwena dam; pollution; conservation; 
methods; freshwater fish ecology; southern kneria; carp; chubbyhead barb; 
rainbow trout; sharptooth catfish; largemouth bass; incomati suckermouth; 
smallscale yellowfish; southern barred minnow 

 
Title: Some observations on the fish life in a seasonal sand river. 
Author: van der Waal, B.C.W. 
Auth.  Address: Department of Zoology, University of Venda P/Bag X5050, 

Thohoyandou South Africa: The Department of Natural Conservation, 
Lowveld Fisheries Section, Marble Hall, Transvaal, South Africa; 
University of Venda, Private Bag X2220, Sibasa, Venda, South Africa 

Source: [South.  Afr.  J. Aquat.  Sci.]; vol. 23, no. 1, pp. 95-102; 1997 ISSN: 10 1 8-
3469 

Key Terms:  Freshwater fish; Rivers; Population structure; Anadromous migrations; Barbus 
trimaculatus; Barbus paludinosus; Labeo rosae; South Africa, Limpopo R.; seasonal 
distribution: southern africa; seasonal variation; limpopo river; motloutse river; 
sedibe river; lethlakane river; survival; bulldog; madagascar mottled eel; longfin 
eel; hamiltons barb; broadstripe barb; largescale yellowfish; papermouth; 
straightfin barb; beira barb; east coast barb; threespot barb; longbeard barb; 
purple labeo; redeye labeo; leaden labeo; rednose labeo; silver labeo; river sardine; 
common carp; imberi; silver robber; silver catfish; sharptooth catfish; sawfin rock 
catfish; brown squeaker; mozambique tilapia; southern mouthbrooder; redbreast 
tilapia; greenhead tilapia 
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Title: Spawning behaviour and early development of the Clanwilliam Yellowfish (Barbus 

capensis; Cyprinidae), linked to experimental dam releases in the Olifants River, South 
Africa. 

Author: Cambray, J.A.; King, J.M.; Bruwer, C. 
Auth.  Address: Albany Museum, Grahamstown 6139, South Africa: ALBANY 

MUSEUM, SOMERSET STREET, GRAHAMSTOWN, 6140 REPUBLIC OF 
SOUTH AFRICA; Albany Museum, Somerset Street, Grahamstown, 6140, South 
Africa 

Source: JOHN WILEY & SONS, LTD.; REGUL.  RIVERS: RES.  MANAGE; vol. 13, 
no. 6, pp. 579-602; 1997 ISSN: 0886-9375 

Key Terms: Spawning; Dams; Fish; Ecological Effects; Alteration of Flow; Fish Behaviour; 
Regulated Rivers; Controlled Storage; South Africa, Olifants R.; Man-induced 
effects; Rare species; Spawning grounds; Reproductive behaviour; Stream flow; 
Freshwater fish; Barbus capensis; dam releases: clanwilliam yellowfish; barb; 
cyprinid; south africa; conservation; regulated river; reproductive cycle; controlled 
water release; potamodromous fish 

 
Title. Preliminary observations on the fish populations of the recently- impounded Katse 

Reservoir, Lesotho. 
Author: TWEDDLE, D.; DAVIES, M.T.T. 
Auth.  Address: Fisheries Research Unit, PO Box 27, Monkey Bay, Malawi; JLB Smith 

Institute of Ichthyology, P/Bag 10 1 5, Grahamstown 6140, South Africa 
Reprint No.: 1998/0538 
Source: South African Journal of Aquatic Sciences (Knysna); Vol.23(2) pp 7-20, 1997 
Key Terms: lesotho; katse reservoir; freshwater fish; malibamatso river; length frequency; 

reproduction; gonadosomatic index; smallmouth vellowfish; orange river 
mudfish; rainbow trout; rock catfish; impoundment impact; sport fishing; 
recreational fishing 

 
Title: Welcome to North America! 
Author: BRUTON, M.N. 
Auth.  Address: J.L.B. Smith Institute of Ichthyology, Private Bag 10 1 5, Grahamstown 

6140, South Africa; MTN ScienceCentre, 1 Waterford Place, Century City, 
Milnerton 4441, Cape Town South Africa; Two Oceans Aquarium, PO Box 
50603, Waterfront, 8002, Cape Town, South Africa; Email: bruton - 
m@mtn.co.za 

Source: South African Fishkeeping and Aquarium News; Vol.2(3) p 14, 1997 
Key Terms: ratels river; clanwilliam olifants river; western cape; south africa; freshwater fish; 

trophic group; indigenous fish; clanwilliam redfish; sawfin; clanwilliam 
yellowfish; conservation status; introduced fish; largemouth bass; bluegill 
sunfish; alien fish 

 
Title: Concentrations of zinc in Barbus marequensis from the lower Olifants River, Mpumalanga, 

South Africa. 
Author: SEYMORE, T.; DU PREEZ, H.H.; VAN VUUREN, J.H.J. 
Auth. Address: Department of Zoology and RATE, Rand Afrikaans University, PO Box 

524, Aucklandpark 2006, South Africa 
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Source: Hydrobiologia (Dordrecht); Vol.332(3) pp 141-150, 1996 
Key Terms: zinc concentration; lower olifants river; mpumalanga; south africa; freshwater 

fish; yellowfish; physiology; seasonality; pollution 
 
Title: MANGANESE, LEAD AND STRONTIUM BIOACCUMULATION IN THE 

TISSUES OF THE YELLOWFISH, BARBUS MAREQUENSIS, FROM THE 
LOWER OLIFANTS RIVER, EASTERN TRANSVAAL. 

Author: Seymore, Tharina; Hein H. du Preez and J. H. J. van Vuuren 
Auth.  Address: Department of Zoology and RATE, Rand Afrikaans University, PO Box 

524, Aucklandpark 2006, South Africa 
Source: Water SA (Pretoria); 21(2):159-172. 1995.  FR 40(4) 
Key Terms: bioaccumulation; liver; gills; musculature; lead; manganese; strontium; osteology; 

physiology; toxicology; yellowfish; olifants river; eastern transvaal; fish tissue 
analysis; contamination; freshwater fish; vertebrae; kruger national park; selati 
river; monitoring; opercular bone; scale; muscle; south africa 

 
Title: Household fish sources, supply and consumption patterns in Mutasa and Chivhu 
districts, Zimbabwe. 
Author: Mandima, J. J. 
Auth.  Address: University of Zimbabwe, Lake Kariba Research Station, P.O. Box 48, 
Kariba, Zimbabwe. 
Source:               Zimbabwe Science News; vol. 29, no. 2; pp. 32-34, 1995; 8 ref. 
Key Terms: fish farming; shops; fish ponds; supply; fish consumption; homo; primates; 

mammals; vertebrates; chordata; animals; southern africa; africa south of sahara; 
africa; acp countries; anglophone africa; commonwealth of nations; developing 
countries; sadc countries; man 

 
Title: Parasites of South African freshwater fish.  VI.  Nematode parasites of some fish species 

in the Kruger National Park. 
Author: Boomker, J. 
Auth.  Address: Department of Pathology, Medical University of Southern Africa, Box 

176, Medunsa, 0204 South Africa.: Dep.  Pathol., Med.  Univ.  Southern Africa, 
Box 176, Medunsa, 0204 South Africa @ Department of Pathology, Medical 
University of Southern Africa, Medunsa. 

Source: Onderstepoort Journal of Veterinary Research; vol. 61, no. 1; pp. 35-43, 1994; 39 
ref.  ISSN: 0030-2465 
Key Terms, Major: Fishes [Parasitology]; Nematoda [Isolation & Purification]; Nematoda 
[Physiology] 
 
Title: A yellowfish from Settlers Dam. 
Author: SKELTON,P. 
Auth.  Address: JLB SMITH INST.  OF ICHTHYOLOGY, PRIVATE BAG 10 1 5, 

GRAHAMSTOWN 6140, SOUTH AFRICA; JLB Smith Institute of 
Ichthyology, Private Bag 10 1 5, Grahamstown 6140, South Africa 

Source: lchthos Newsletter No.41 p 10, 1994;ISSN 10 1 1-7490 
Key Terms:  south africa; smallmouth yellowfish ill; translocated fish; settlers dam; kei 

river; great fish river; distribution; invasive fish; kariega river 
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Title: A comparison of cyprinid fish populations in three large Transkei reservoirs 
with respect to abundance and reproduction. 

Author: Schramm, M. 
Auth.  Address: Zoo].  Dep., Univ.  Transkei, Priv.  Bag XI -UNITRA, Umtata, Transkei, 

South Africa: Zoology Department, University of Transkei, Private Bag XI, 
Umtata, Transkei, South Africa; ZOOLOGY DEPARTMENT, 
UNIVERSITY OF TRANSKEI, PRIVATE BAG XI, UNITRA, 
UMTATA, SOUTH AFRICA; ZOOLOGY DEPARTMENT, 
UNIVERSITY OF TRANSKEI, PRIVATE BAG X5092, UMTATA, 
TRANSKEI 

Source: Southern African journal of aquatic sciences.  Cape Town; vol. 19, no. 1-2, 
pp. 74-88; 1993 ISSN: 1018-3469 

Key Terms: population dynamics; reservoir fisheries; fishery biology; stock assessment; 
South Africa, Cape Prov., Transkei, Umtata L. : south africa; catch effort; 
length frequency; biomass; comparison; transkei; reservoir; reproduction; gill 
net; lake xonxa; lake lubisi; kei river; lake umtata; common carp; smallmouth 
yellowfish; gonadosomatic index; weather; rain; sexual maturity; spawning 

 
Title: Some observations on the ecology of the largescale yellowfish Barbus marequensis A. 

Smith, 1841 (Pisces: Cyprinidae) in Mpopoma Dam. 
Author: MLOTSHWA, D.H. 
Auth.  Address: Curator of Ichthyology, Natural History Museum of Zimbabwe, PO Box 

240, Bulawayo, Zimbabwe 
Reprint No.: 1994/0708 
Source: Arnoldia Zimbabwe (Bulawayo); Vol. 10(1) pp 585-602, 1993;ISSN 0250-

6386 
Key Terms:  diet; longevity; sexual dimorphism; africa; zimbabwe; seasonal variation; length at 

age; reproduction; matopos national park; opercula bone; age determination; 
length weight relationship; sex ratio; natural mortality; spawning; rainy season; 
gillnet selectivity; mouth; pharyngeal teeth; gut length; omnivore; aquatic insects; 
crustacea; vegetable; largescale yellowfish; ecology; mpopoma dam 

 
Title: Some chemical and physical properties of the milt of the freshwater teleost, Barbus 
kimberleyensis. 
Author: Vliet, K.J. Van; Fripp, P.J. 
Auth.  Address: 25 Camellia Rd., Lynnwood Ridge 008 1, South Africa: Dep.  Microbiol., 

Div.  Parasitol., Med.  Univ.  Southern Africa, P.O. Medunsa 0204, South Africa: 
Department of Microbiology, Division of Parasitology, Medical University of 
Southern Africa, P.O. MEDUNSA 0204, South Africa 

Reprint No.: 1992/892 
Source: COMP.  BIOCHEM.  PHYSIOL., A; vol.  IOIA, no. 3, pp. 589-595; 1992 
Key Terms: biochemical analysis; physicochemical properties; semen; fecundity; Barbus 

kimberleyensis :fertilization; physiology; sperm; milt; freshwater fish; reproduction; 
induced breeding; largemouth yellowfish; endangered fish; sperm counts; 
viscosity; seminal plasma; ph; osmolality; viability; fertilization potential; captive 
propagation; fish tissue analysis; south africa 
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Title: COMPARATIVE SCANNING ELECTRON MICROSCOPY STUDIES OF THE 
EGG ENVELOPES OF SIX AFRICAN BARBUS AND THREE PSEUDOBARBUS 
SPECIES (CYPRINIDAE). 

Author: Cambray, J. A. 
Auth.  Address: Albany Mus., Grahamstown 6140, South Africa @ ALBANY MUSEUM, 

SOMERSET STREET, GRAHAMSTOWN, 6140 REPUBLIC OF SOUTH 
AFRICA; Albany Museum, Somerset Street, Grahamstown, 6140, South Africa 

Reprint No.: 1991/0598 
Source: NOAA (Natl.  Oceanic.  Atmos.  Admin.) Tech.  Rep. NMFS (Natl.  Mar.  Fish.  

Serv.); No. 95. p. 109-119. 199 1. FR 3 6(2) 
Key Terms: eggs; morphology: electron microscopy; egg envelopes ill; freshwater fish; egg 

identification; egg surface ill; ultrastructure; honeycomb lattice ill 
 
Title: The use of aquaculture techniques for the conservation of indigenous fish. 
Author: BOK, A. 
Auth.  Address: Cape Chief Directorate of Nature and Environmental Conservation, PO 

Box 12043, Amalinda 5252, South Africa; Cape Department of Nature and 
Environmental Conservation, Private Bag 1006, Grahamstown, 6140, South 
Africa 

Reprint No.: 639.30968 AQU 
Source: Pages:44-48, 1991 [Aquaculture'90 - Proceedings of ajoint symposium convened 

by the Aquaculture Association of South Africa and the University of 
Stellenbosch, Stellenbosh 1 1 - 1 3 July 1990, edited by RGM Heath] 

Key Terms: aquaculture techniques; conservation; wild fish; captive propagation; induced 
breeding; pond culture; spawning; hormone treatment; cape whitefish; 
largemouth yellowfish; freshwater fish; south africa 

 
Title: Hexaploidy in yellowfish species (Barbus , Pisces, Cyprinidae) from southern Africa. 
Author: Oellermann, L.K.; Skelton, P.H. 
Auth.  Address: J.L.B. Smith Inst. lchthyol., Priv.  Bag 10 1 5, Grahamstown 6140, South 

Africa: Department of lchtyology and Fisheries Science, Rhodes Unversity, 
Grahamstown 6140, South Africa; J.L.B. SMITH INST.  OF ICHTHYOLOGY, 
PRIVATE BAG 10 1 5, GRAHAMSTOWN 6140, REPUBLIC OF SOUTH 
AFRICA 

Source: Journal of fish biology.  London, New York NY; vol. 37, no. 1, pp. 105-115; 
1990 
Key Terms: chromosomes; karyology; polyploids; karyotypes; hexaploidy: genetics; 

polypioldy; yellowfish; southern africa; diploidy; freshwater fish; phylogeny; 
barbus marequensis; barbus codringtonii; phongola river; zambezi river; olifants 
river; barbus kimberleyensis; orange river; barbus polylepis; limpopo river; incomati 
river; natal 

 
Title: Physical composition of the semen of Barbus aeneus, the smallmouth yellowfish 
(Cyprinidae). 
Author: Vlok W; Van Vuuren JH 
Auth.  Address: Research Unit for Fish Biology, Rand Afrikaans University, 

Johannesburg, Republic of South Africa. 
Source: Comp Biochem Physiol A; 90(3):387-9; 1988 ISSN: 0300-9629 
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Key Terms, Major: Fishes [Anatomy & Histology]; Fishes [Physiology].. Semen 
[Cytology]; Semen [Physiology] 

Key Terms: Sperm Count; Sperm Motility; Time Factors 
 
Title: Chapter 2. Limnology and fish biology. 2.3. Feeding biology of smallmouth yellowfish). 
Author: Eccles, D.H. 
Auth. Address: Inst. Freshwat. Stud., Rhodes Univ., Grahamstown 6140, South Africa 
Source: pp. 65-76; 1984; (Allanson, B.R.;Jackson, P.B.N. (eds.)) 
Key Terms: feeding behaviour; diets; stomach content; prey selection; predation; 

zooplankton; South Africa, Orange R., Le Roux L. 
 
Title: A seasonal study on the hemoglobins of carp (Cyprinus carpio) and yellowfish (Barbus 

holubi) in South Africa. 
Author: Fourie FR; Van Vuuren JH 
Source: Comp Biochem Physiol [B]; 55(4):523-5; 1976 
Key Terms, Major:  Carp [Blood]; Fishes [Blood]; Hemoglobins; Hemoglobins [Physiology] 
Key Terms: Blood Protein Electrophoresis; Seasons; Species Specificity 
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ASSESSING THE DISTRIBUTION AND FLOW REQUIREMENTS OF ENDEMIC 
CYPRINIDS IN THE OLIFANTS-DORING RIVER SYSTEM 

 
Bruce Paxton 

Freshwater Research Unit, UCT, John Day Zoology Building Rondebosch 7701. 
E-mail bpaxton@botzoo.uct.ac.za 

 
1. INTRODUCTION 
Since 2001 research at the Freshwater Research Unit on the endemic freshwater fish of the 
Olifants and Doring Rivers in the Western Cape has been driven by a need to understand how 
present and future water resource development may affect, or be affecting the very special fish 
fauna of this region.  Primarily, we have been interested in how water abstraction and regulation 
alters the quantity and quality of physical habitat (both hydraulic and geomorphological).  In 
addition, we have been interested in understanding how important access to those habitats is for 
fish at different times of the year.  The issue of water quantity is an insidious problem, and 
perhaps one less appreciated than water quality because it is not always obvious unless the river 
is completely dry.  However, the amount of water flowing down a river, and when, has a 
profound effect on the dynamics of fish populations. 
 

In the last few years the mainstem 
of the Olifants River upstream of 
the Clanwilliam Dam has stopped 
flowing for a large portion of the 
summer.  The Olifants River is 
generally regarded as a perennial 
river and although climate is partly 
to blame for the cessation of flows, 
farm dams and run-of-river 
abstraction by farms along the 
mainstem and tributaries 
contributes significantly to this 
problem.  The total yield balance 
for the Olifants/Doring Water 
Management Area (WMA) reflects a 
deficit of 34 m3/a.  However, 
yellowfish spawning habitat 
disappears long before flow in the 
river ceases.  Our objective is 
therefore to determine which flows 
the endemic species, particularly the 
larger cyprinids: the Clanwilliam 
yellowfish Labeobarbus capensis and 
the sawfin Barbus serra require to 
survive and reproduce. 
 

Figure 1 Quarternary catchments divided into sub-areas  

considered to be important to endemic fish populations. 
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Figure 2  Distribution records for (a) L. capensis 
(b) B. serra (c) L. seeberi.  Dark grey = present; light 
grey squares = absent. 
 
The Dept. of Water Affairs divides the 88 
quarternary catchments in the Olifants/Doring 
WMA into six sub-areas or water management 
units: the Knersvlakte, lower Olifants, upper 
Olifants, Kouebokkeveld and Doring.  However, 
from the perspective of the endemic fishes, the sub-
areas shown in Figure 1 are the most important: 
the lower and upper Olifants, the Kouebokkeveld 
and the lower and middle Doring River.  The 
remaining tributaries are mostly ephemeral and 
unlikely to support large fish populations for most 
of the year. 
 
 

2. FISH DISTRIBUTION 
 
Figures 2 (a), (b) and (c) show distribution records for the Clanwilliam yellowfish, sawfin and 
sandfish Labeo seeberi compiled from four of the most recent fish surveys in the region: a World 
Wildlife Fund survey in 1998 (Bills 1999) that was conducted mostly in the tributaries, two 
studies funded by the Western Cape Olifants Doring Irrigation Study (Paxton et al. 2002, PGWC 
2004) and a Water Research Commission study (Paxton 2004) all of which focused on the 
mainstems of the Olifants and Doring Rivers. 
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From Figure 2 (a) it is apparent that Clanwilliam yellowfish is widely distributed throughout the 
middle and lower Doring River sub-areas and the tributaries and upper reaches of the Olifants.  
However, they have only been recorded once in the Lower Olifants and on only two other 
occasions on the upper Olifants River mainstem, suggesting that population numbers here are 
low. 
 
Sawfin (Figure 2 b) occur, in the lower and middle Doring River, and tributaries of the 
Kouebokkeveld sub-area, but only a small pocket remains in the uppermost reaches of the 
Olifants River.  The last sawfin to be recorded in the lower reaches of the Olifants River was in 
1972.  Figure 2 (c) shows the distribution of the sandfish, which appears restricted to the middle 
and lower Doring River, with the only known recruiting population in the Oorlogskloof/Koebee 
system.  The last time a sandfish was recorded in the Olifants River was in 1958. 
 
Perhaps the most disturbing trend to come out of these surveys is the absence of recruitment in 
the mainstem reaches of both the Olifants and Doring Rivers.  The tributaries are therefore all 
that remains of viable breeding populations of endemic fish in the catchment, and distribution 
even within these tributaries is limited.  There is a tendency to pin all the blame for these 
patterns on invasion, but in fact there are many places in the tributaries where the endemic 
species co-exist with the exotic species.  The suggestion, is therefore that flow patterns in the 
mainstems are benefiting the exotic species to the detriment of the endemic species. 
 
3. CURRENT RESEARCH 
 
To understand how flow may be affecting the dynamics of endemic fish populations in the 
catchment, a study funded by the Water Research Commission has focussed on a 6 km segment 
of the Driehoeks-Matjies Rivers system since 2004.  The Driehoeks becomes the Matjies River 
after its confluence with the Dwarsrivier and flows into the Groot River in the Kouebokkeveld 
sub-area (Quaternary catchment E21K in Figure 1), which then drains into the Upper Doring 
River.  Baseflows in the Driehoeks-Matjies River vary between 0.15 and 1.5 cumecs, but despite 
its small size we estimate adult yellowfish population in the 6 km segment at around 200-300 fish 
and the sawfin population at around 600-800 adult fish. 
 
Since 2004 we have been conducting dive surveys throughout the 6 km segment during spring, 
early summer and late summer.  These dive surveys, together with a mark-recapture programme 
have suggested a concentration of fish in the lower reaches of the river segment directly after 
winter, followed by a redistribution of fish through the river in an upstream direction to 
spawning grounds in the middle and upper reaches. 
 
To determine which environmental factors influence spawning (between November and 
December), temperature and river stage is being recorded at half-hour intervals.  This 
information, together with barometric pressure, wind direction and cloud cover from local 
climate records will be combined with estimates of peak spawning periods using larvae and 
juveniles collected a few weeks and then several months after spawning.  From these we can 
estimate the date of spawning and link these dates to the concurrent environmental conditions. 
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We are collaborating with a related Water Research Commission Project run from the Centre for 
Water in the Environment at Wits who have been tasked with developing 2D hydraulic models 
for use in environmental flow assessments.  Hydraulic fish habitat, described by means of 
Habitat Suitability Criteria, particularly adult spawning habitat will eventually be linked to two-
dimensional hydraulic models to study how critical habitat alters under different flow scenarios.  
This information will eventually be used to recommend flows that will sustain these fish 
populations where they remain in the rest of the catchment. 
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YELLOWFISH GENETICS PROJECTS UPDATE 

 
Prof. Paulette Bloomer 

Dept of Genetics, University of Pretoria, Pretoria, 0002. E-mail: paulette bloomer@up.ac.za 
Presented by Dr Wynand Vlok on behalf of the follow-up team of Roger Bills (SAIAB), Nick Jones (SAIAB), Prof. 

Herman van der Bank (University of Johannesburg) and Prof. Paulette Bloomer 
 
 
 
History of the follow-up study (up to YWG 2005) 
The aim of the current research is to use a number of different approaches to distinguish 
conservation units of Orange-Vaal yellowfish.  As part of the follow-up study Roger Bills and 
Nick Jones in January/February 2004 did sampling in the upper and lower Orange. They were 
also responsible for taking standardized morphological measurements of the samples and to 
analyze these statistically.  They found statistically significant differences between the two species 
and also substantial variation within the smallmouth yellowfish. Herman van der Bank and 
Paulette Bloomer did preliminary allozyme and DNA analyses in March/April 2004.  Both 
methods could not clearly genetically distinguish between the two species.  This could be due to 
a very close relationship between the two species with speciation much more recent than 
previously thought.  Or it could mean that the two species hybridized in the past or are 
hybridizing now.  Preliminary recommendations for management were formulated at the YWG 
conference of 2004.  For correct interpretation of the genetic results it was stressed that a 
reference site where only smallmouth yellowfish could be sampled should be included.  Three 
attempts in 2004 and 2005 failed to obtain the latter material from Lesotho and the Sak River 
was suggested as an alternative.  
 
Developments following the YWG 2005 conference 
SAIAB (Ernst Swartz) collected reference material from the Sak River in July 2005 and the 
material was transferred to UP in August.  Due to prior commitments, previously indicated by 
the UP and UJ researchers, analysis of the material only commenced in 2006.  A new staff 
member at AngloGoldAshanti took over responsibility for our project.  M/s Tembeka Dambuza 
is currently liaising with the researchers at UP and UJ to draw up a new memorandum of 
agreement.  The new target date for completion of the research and the presentation of a final 
report is the 31st of October 2006.  
 
Research supported by National Research Foundation funding 
Funding was received from the NRF to investigate the use of an additional nuclear DNA genetic 
marker to resolve the apparent contradiction between the morphological and preliminary genetic 
results.  These markers have been successfully used to study the relationships between very 
closely related Lake Malawi cichlid fish (Albertson et al. 1999). NRF funding will also be used to 
do a pilot study of DNA variation between Natal scaly sampled from different rivers; 44 samples 
are available from seven sites. 
 
References cited 
Albertson, R.C., Markert, J.A., Danley, P.D. and Kocher, T.D. 1999. Phylogeny of a rapidly 

evolving clade: the cichlid fishes of Lake Malawi, East Africa. Proceedings of the National 
Academy of Sciences USA 96(9): 5107-5010. 
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ASPECTS OF THE GENETICS, MORPHOLOGY AND PARASITE HOST SPECIFICITY 
OF THE BUSHVELD SMALLSCALE YELLOWFISH, LABEOBARBUS POLYLEPIS 

 
 

Amanda Austin 
C/o Zoology Department, University of Johannesburg, Box 524,  Auckland Park  2006. E-mail: 

s200107629@yahoo.com. 
 
 
Abstract 
The project is being undertaken by specialists based at the University of Johannesburg and the 
consultancy (Econ@uj).  Researchers include Amanda Austin (M.Sc student) Prof. Herman van 
der Bank (project leader), Prof. Anamarie Oldewage (Project supervision) and Gordon O’Brien 
(Project supervision). The Water Research Commission of South Africa has made this project 
possible. 
 
Yellowfish are generally a cosmopolitan species and are distributed throughout South Africa.  
These species are easily related to, and are important educational tools facilitating an 
understanding of aquatic ecosystems.  Yellowfish have received recent ecological, economical 
and social importance from the scientific community, conservation enthusiasts and from the 
recreational angling community.  One of the yellowfish species, the Bushveld smallscale 
yellowfish often plays an important role as an indicator species in the assessment of the 
ecological integrity state of aquatic ecosystems, as a nutritional resource to local communities in 
regions where this species is the dominant fish harvested and as a target species to the angling 
community.    
 
Within Mpumalanga, the importance of L. polylepis is considerable; the Mpumalanga Parks Board 
considers L. polylepis useful in providing aquatic ecosystem information used to establish the 
management scenarios of aquatic resources.  In addition many parts of the rivers within 
Mpumalanga are classed as fly-fishing waters where angling enthusiasts target this species.  Many 
L. polylepis populations within these rivers have historically been isolated due to natural geological 
formations such as waterfalls acting as boundaries for populations. More recently however, due 
primarily to dams (e.g. the Nooitgedacht and Vygeboom Dams), artificial boundaries exist which 
have isolated populations. From 1969 morphological variations of the populations of L. polylepis 
have been observed in Mpumalanga.  These variations in the populations of L. polylepis have 
recently been researched, and following recent projects some long awaited biological aspect 
questions of the L. polylepis populations have been brought to light.  These results have indicated 
that significant morphological differences between two L. polylepis populations occur, and that 
the Elands River population of L. polylepis is genetically unique as it differs from other L. polylepis 
populations.   
 
Conservationists have indicated that the yellowfish species and populations of species can 
interbreed.  Inbreeding of the L. polylepis populations has been suspected in Mpumalanga, one 
example involves the stocking of L. polylepis individuals from the Komati River into the Elands 
River, two populations that have historically been isolated.  Additionally, crossbreeding between 
L. polylepis and L. aeneus or L. polylepis and L. natalensis has been suspected.  Implications of 
historically genetically pure populations of L. polylepis being lost are significant, as the 
management of biodiversity in South Africa has now been given national importance to the 
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conservation of South Africa’s genetic diversity.  Additionally, the importance to conserve these 
populations increase and the validity of the use of the biological aspects of these populations in 
ecosystem ecological integrity classification assessments increases.     
 
The purpose of this study will be: 

• to analyse the L. polylepis populations in South Africa, focusing on the populations in 
Mpumalanga (the Phongolo and Inkomati rivers), to determine their genetic status in 
terms of the amounts and patterns of genetic variation and differentiation between 
populations. 

• to assess the morphology of the L. polylepis populations, to research the potential of 
discovering consistent morphological differences of the populations, and to facilitate the 
identification of the various populations by conservation authorities specifically, and 
finally, 

•  to use the host specificity of parasites of the L. polylepis populations (to research the 
differences between populations).   
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USING RADIO TELEMETRY TO MONITOR THE BEHAVIOUR OF LARGEMOUTH 
AND SMALLMOUTH YELLOWFISH IN THE VAAL RIVER SYSTEM 

 
 

Pierre de Villiers 
Orange Vaal River Yellowfish Conservation and Management Association – South Africa. 

Private Bag 5014, Stellenbosch 7599. E-mail: estuaries@cncjnk.wcape.gov.za 
 
 
Introduction 
The Vaal Orange largemouth yellowfish (Labeobarbus kimberleyensis) and the Vaal Orange 
smallmouth yellowfish (Labeobarbus aeneus) are endemic to the Orange Vaal River system. The 
former is recognized as being vulnerable according to the IUCN Red Data Listing process. The 
latter is under high angling pressure. Both species are sensitive to water pollution, habitat 
destruction and harvesting pressure. They are both noted as being great angling species while 
from a conservation point of view they have been identified as charismatic sensitive indicator 
species.  
 
 
The study is therefore aimed at getting a better understanding of the behaviour of these two 
species in order to develop fisheries and habitat (river) management protocols that will enhance 
their survival and in so doing maintain a healthy ecosystem and a flourishing eco-tourism 
business. The study will take place in a section of the Vaal River, which forms part of the overall 
Orange Vaal River catchment. The catchment covers Namibia, Botswana, South Africa and 
Lesotho. This will necessitate the development of management protocols in accordance with 
international standards. 
 
Aims 
To develop the necessary technology to implant radio telemetry tags and track the two yellowfish 
species in the Orange Vaal River system. 
To determine the home ranges of the two species. 
To determine how environmental variables (flooding, drawdown and temperature) affect the 
movement of these two species. 
 
Equipment, study site and methodology 
The following equipment will be used: 
GPS 
Dedicated laptop 
Receiver (Model R2100) 
Yagi antennae 
30 x F2030 tags (pulse rate 35ppm, weight 9.5g, life 157days) 
Dedicated boat and vehicle 
Access to microlite 



10
th

 Yellowfish Working Group Conference 94 

 
The proposed study site will be the section of Vaal River bordering on the farm Koedoesdraai. 
This section was selected because there was serious commitment to yellowfish conservation and 
the project by the landowner, there was good yellowfish habitat and large numbers of specifically 
Largemouth yellowfish were caught on a regular basis.  
 
Largemouth yellowfish over a fork length of 45 cm would be used while Smallmouth yellowfish 
over a fork length of 30 cm will be used. This will ensure that fish are sexually active. No fish 
smaller than 1.5 kg should be tagged as the weight of the tag may impact on their behaviour. An 
autumn/winter (May to October) tagging period is planned and a spring/summer (September to 
March). A full time student will carry out the tracking, reporting and documentation. 
 
Results of initial work 
A single Largemouth yellowfish of 45 cm FL was tagged on the 06 December 2005 and was 
tracked on a daily basis until 05 January 2006. The floods that took place at this time prevented 
the team from tracking the fish as no boat could be launched.  
 
The fish remained within a home range of 200 to 300m. It showed specific short migrations 
during the day and night. It is assumed that these were associated with feeding regimes. The 
detailed study will verify the preliminary data. 
 
Way forward 
The study is funded by the Water Research Commission.  
A student will be identified and trained. 
The specific periods in the life history of both species will be identified and these will be related 
to the period in which they occur during the year.  
A detailed tracking plan will then be set up to assess the movements of the fish during these 
periods. 
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A PROGRESS REPORT ON THE MONITORING OF THE SECOND PHASE OF THE 
XIKUNDU & RABALI FISHWAYS PROJECT. 

 
PSO Fouche 

Department of Biological Sciences, University of Venda PO Box 38, Louis Trichardt. Email: pso@univen.ac.za 
 
 
 
A) The Fishway at Xikundu 
 
1. Background 
The first phase of this project consisted of a twelve month “long term low intensity” monitoring 
exercise that was firstly aimed at determining which fish species utilized the fishway at Xikundu. 
It was furthermore aimed at establishing periods of increasing, or peak, migration that occur in 
the river and to try and link this movement with environmental, hydraulic and biological 
parameters, the latter being within the fish themselves. These could then be used to determine 
the cues, environmental or biological, for fish migration in this reach of the Luvuvhu River. The 
results of that phase were reported in a WRC report (Heath et al, 2005).  In its totality the project 
was aimed at starting to establish whether the design of the specific fishway rendered it effective 
for the particular fish species involved. 
 
The fishway monitoring for the first phase was planned for the period from May 2004 to April 
2005. The session from May 2004 to March 2005 has been completed and was reported on in a 
final report dated April 2005. (Heath et al, 2005) Although all the biological components of the 
results in the report of Heath et al (2005) are as yet not fully analysed, the preliminary results 
indicate that nine of a possible eleven “migratory” species have been collected in the fishway.  
There are also clear indications that some of these species are moving in early summer while the 
movement of others decline at the same time. It does seem that the latter decrease might be 
flow-related while the summer increase seems to be triggered by temperature.  
 
The hydraulic characteristics of the fishway have also allowed various species, including some 
non-migratory species, and an array of sizes of these species, to move into and possibly through, 
the fishway. Preliminary findings indicate that the fishway may be both effective and efficient. 
This still has however to be confirmed and this is the major research question of the second 
phase of the project.  The preliminary results of this second phase are contained in this report. 
 
Although these results are promising there are however still a few shortcomings that need to be 
investigated. These could be regarded as the research questions of the second phase namely: 
a) In which direction is the fish moving in the fishway? 
b) In which numbers are the fish moving? 
c) At what time of day does the fish move? 
 
The aims of the short-term, high intensity-monitoring phase can therefore be summarized as a 
determination of the direction and diurnal timing of movement of fish through the fishway.  
 
2. Methods and materials  
Since the first phase included the data of nearly one calendar year it was decided to extend the 
phase with similar but less intensive monitoring until the onset of the peak “migratory period”, 
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that was observed in the previous year in September, was to commence. This data was to be used 
in the determination of both the biological and environmental “cues” that lead to the onset of 
migration. A second monitoring protocol was then introduced just prior to the migratory period 
that would assist in determining the direction of the migration. 
 
2.1 Monitoring frequencies 
It was decided to persist with the same frequency that was followed in the first phase namely 
once per month. 
a) Long-term, low intensity monitoring protocol (LTLI). 
In order to complete this phase the same protocol as previously reported was followed namely 
for a 24-hour period at four-hour intervals. From May 2005 onwards only one monitoring 
session was performed on all the pools instead of six sessions as before.  
b) Short-term, high intensity monitoring protocol (STHI). 
During August, which is a month prior to the expected onset of “migration”, the protocol was 
changed to a 48-hour period once per month in which fish was continuously trapped in a cage 
and a net that were not removed during the monitoring period. This protocol was followed in 
both August and September 2005 and will be followed in the subsequent period from October 
to March 2006. 
 
2.2 Monitoring of biota 
2.2.1 Long-term, low intensity monitoring. 
Biota was collected from three pools in the middle and lower section and from six pools in the 
upper section. In the upper section pools 2, 3 and 4 from the exit of the fishway and the three 
pools closest to the middle section were monitored. Each set of three pools was closed off at the 
upstream end with a steel-framed net that fitted in the pre-cast grooves of the notch. At the 
downstream end of the set of pools a metal-framed net with a long bag was fitted into the 
groove. The set of pools was then shocked for 10 minutes, the biota collected from the long bag 
and placed in plastic buckets with water. Fish that did not wash into the nets were collected with 
long - handled scoop nets and added to the buckets. Care was taken to label the buckets 
according to the section where the fish were collected and the time of collection.  

 
2.2.2 Short-term, high intensity monitoring. 
Monitoring was carried out once a month for a 48-hour period using a trapping cage that was 
placed in the fishway and the fish in the trap were collected every 6 hours and placed in plastic 
buckets. 
 
During the August monitoring session the fishway was cleared of fish by closing off the flow and 
“herding” the fish downstream out of the fishway before setting the traps. Fish that remained in 
the fishway were netted out and released at the fish entrance. A net was then placed in the notch 
closest to the entrance to prevent fish from entering until the cage was positioned. The cage was 
placed in third pool of the upper section of the fishway, with its entrance facing downstream to 
trap fish moving upstream.   

 
The long-bagged net was placed facing upstream in the first pool to trap the fish moving 
downstream. This fish were also collected every six hours and placed in plastic buckets. Care was 
taken to label the buckets according to the section where the fish were collected and the time of 
collection.  
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In both above monitoring methods the buckets containing the fish were then taken to a sorting 
table where the species were identified and each individual specimen weighed and measured. The 
data collected were recorded on the respective field form. The remaining fish were then released 
back into the river.   
 
2.3 On-site determinations  
a) Weather: At each interval the following weather conditions were measured on site and 

recorded: Cloud cover, wind direction and rain.  
b) Fishway: During each site visit the pH, water temperature, conductivity, total dissolved solids 

(TDS) and dissolved oxygen were determined on site.  
c) Temperature loggers: HOBO temperature loggers were suspended in flowing water in the 

first upstream pool of the fishway. The loggers were programmed to record the temperature 
at 1-hour intervals.  The temperature readings were downloaded during each monthly 
monitoring session. 

d) Physical aspects and hydraulic data: 
i) The water height on the baffle (or over the baffle when overflowing), the depth of the 
water in the pool, the depth of the water over the notch as well as the water velocities were 
determined once during each site visit. The discharge (Q) was then calculated using the 
formula below and expressed in cumec  (cubic meters per second): 

Q = (Water height in notch in meters) X (width of notch in meters) X (maximum velocity in 
notch).  
   ii) A second method to monitor the hydraulic parameters of the fishway was also  
       employed. This involved the measurement of the height of the head (H1) of water  
       above the floor of the notch using a steel ruler. Using this height the discharge/flow  
      (l/s) through the fishway and turbulence in the pools expressed as power dissipation  
       per cubic meter (watt/m3) were read from table 1.  
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2.4 Laboratory determinations 
2.4.1 Water analyses 
In the laboratory the turbidity of the water was determined from the water sample collected with 
an Analite Novasino nephelometer using double distilled water as a standard.  To determine the 
Total Suspended Solids (TSS) a 250ml sub-sample of the water sample was filtered through an 
oven dried filter paper of a predetermined mass. The filter paper was then dried overnight at 
60oC and the increase in mass determined on a Sartorius Handy micro-balance. The increase in 
mass was then expressed as mgl -1. A second method to verify the total dissolved salts (TDS) was 
employed by drying 200 ml of the filtered water sample overnight in a glass beaker with 
predetermined mass. The increase in mass was then determined and expressed as mgl-1. 
 

 
Figure 1: Measurement of the head (H1) with a baffle in the notch (adapted from Rossouw, 
2005). 
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Table 1: Fishway hydraulics with the baffle crest 200mm above crest of notch. 

H1(m) Q(l/s) Pv (watt/m3) 

0.02 3 1 

0.04 7 4 

0.06 13 7 

0.08 20 10 

0.10 28 14 

0.12 37 18 

0.14 46 22 

0.16 57 27 

0.18 68 31 

0.20 79 36 

0.22 90 40 

0.24 101 44 

0.26 112 48 

0.28 123 52 

0.30 134 55 

0.32 145 59 

0.34 156 62 

0.36 167 65 

0.38 178 69 

0.40 189 72 

0.42 210 78 

0.44 239 88 

0.46 273 98 

0.48 311 110 

0.50 353 123 
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2.4.2  Biota 
In the laboratory the representative fish samples were again re-identified, the length measured 
and their mass determined in gram to the second decimal point. These specimens were then 
dissected open to expose the viscera and gonads.  In order to express the condition of the fish 
two aspects namely i) the scale of intestinal fat content and ii) the condition factor were 
considered. After the viscera have been exposed the fat deposits surrounding the intestines were 
assessed and classified according to the scale proposed by Nikolsky (1963).  The condition of 
the fish was then expressed as the body mass to body length ratio as a percentage.  The 
Condition Factor (CF) of each specimen was also calculated with the use of the formula used by 
De Villiers (1991). 
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3.  Preliminary results 
3.1 Monitoring frequency 
During the period referred to in this report the fishway was monitored on 24 May, 29 June, 29 
July, 25 – 26 August, 27 – 29 September and 26 – 28 October 2005. 
 
3.2 The Physico-chemical and atmospheric parameters for the reported period. 
The on-site measurements are shown in table 2 and the atmospheric variables in table 3.  Note 
should be taken of the fact that only in the September a range of variables were measured during 
each of the four-hourly sessions in the first 24 hours of monitoring.  
 
Table 2: The physico-chemical aspects of the water determined during the field visits at Xikundu 
fishway in the period from May 2005 to October 2005.  
 
Parameters  Units  May June July August September October 
Time of monitoring 12h00 10h30 10h15 13h00 13h00 – 

11h30 
 

mg/l 7,75 8,6 8,57 7,5 7,32 7,3 Dissolved 
oxygen in still 
water. 

% 92,0 96,0 94,7 90,0 96 98 

mg/l 7,84 8,73 8,7 7,8 7,42 7,4 Dissolved 
oxygen in 
turbulent water 

% 94,0 96,4 97,0 93,0 98 98 

Temperature oC 21,5 18,5  21,5 13,0 - 24,0 18 - 22 
pH  7,9 7,6 7,27 6,89 6,79 6,89 
TDS ppm nm nm 79,4 81,1 64,0 173 
Conductivity µS/c

m 
100,0 112 155,0 154 162,8 150 

 
 
Table 3: Atmospheric parameters at the Xikundu fishway from May to September 2005. 
 
Parameter May June July August September October  
Max. air temperature 
(oC) 

 21,4 23,4 31 35 40,1 

Min. air temperature 
(oC) 

    15,7 15,0 

Range of cloud cover 4/8 7/8 6/8 0/8 7/8 – 8/8 1/8 – 8/8 
Atmospheric pressure 
(mBar) 

966,7 979,
6 

977,7 964,6 952,0 – 
977,4 

956 - 977 

Rain No No No No No yes 
Prevalent wind direction SW S E E S /E S 
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3.3 The hydraulic parameters for the reported period. 
The measured and calculated hydraulic parameters are reflected in tables 4  and 5.  
 

Table 4: Hydraulic data measured at the Xikundu fishway during the period April 2005 to 
September 2005.  (* indicates where min and max velocities were the same) 
 
Parameters  Units April May June July August Septem-

ber 
Drop between pools  m 0,185 0,176 0,175 0,160 0,18 0,21 
Velocity  min   ms-1 0,8 0,8 0,8 0,8 0,8 * 
Velocity max   ms-1 1,31 1,25 1,26 1,32 1,4 1,02 
Height of water in 
notch  

m 0,25 0,21 0,20 0,16 0,16 0,10 

Discharge   cumec 0,164 0,131 0,126 0,106 0,112 0,051 
Height of water in pool m 1,04 0,99 0,99 0,94 1,03 0,81 
Height on gauge plate 
at weir  

m 4,2 4,2 4,2 4,2 4,2 4,1 

 
 

Table 5: Hydraulic data calculated from the water heights measured on the rulers at the Xikundu 
fishway during the period October 2005. Q and Pv are read off provided table (Rossouw, 2005). 

 
 
Date 

Max height 
on rulers 
(m) 

Min 
height on 
rulers 
(m) 

Average 
height on 
rulers 
(m) 

Q 
(l/s) 

Pv 
(watt/m3) 

27 October 0,40 0,38 0,39 189 72 
 
 
3.4 Biotic results  
The fish species and number of fish collected as part of the long-term low-intensity component 
is shown in tables 7 and 8. 
 
After the August monitoring session it was decided to abandon the “herding” method and to 
rather on the first day employ the monitoring protocol of the first phase.  The data collected in 
this way could be additional to that of the first phase and would assist to clear out the fishway 
before the cage collection commenced. In September the original methods used in the LTLI was 
again used. 
 
During the August survey the cage was however not deemed to be successful as very few fish 
were collected.  It was felt that the netting material used in the construction of the cage was too 
dense (6mm stretched mesh) and caused changes in the flow velocity and turbidity that were 
detected by the fish. To solve this the netting material was replaced with new material, 20% 
shade cloth, where the stretched mesh size is more or less similar (8mm) but due to the 
monofilament nature it is expected to offer less resistance and therefore less detectable changes 
to the flow.   
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The decision to change the net material was not really vindicated when the results obtained in 
the September survey is compared with that of August 2005 (table 6) but it is the feeling of this 
researcher that a difference will be detectable as soon as flows increase. It should however also 
be borne in mind that at certain times during the September survey so much water was being 
extracted by the water works that the only flow through the fishway was through the 100 mm 
orifices below the notches with zero flow through the notches themselves. 
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Table 6: A comparison of the fish numbers collected in August and September 2005 using a cage 
in the fishway at Xikundu. 

August September 

 Cage Cage Long-bagged net 

Barbus trimaculatus 2 4 5 

Barbus viviparus  4  

Labeobarbus marequensis   1 

Labeo cylindricus 1   

Labeo molybdinus 1 1  

Marcusenius macrolepidotus  1   

Micralestes acutidens 6 23 12 

 
 
Table 7: The numbers of fish collected in the Xikundu fishway during October 2005. 
 
Species 14h30 18h30 22h30 2h30 6h30 10h30 Total 
Barbus viviparus 2      2 
Chiloglanis 
pretoriae 

2  2 2  1 7 

Labeobarbus 
marequensis 

6 9 4 1 3  23 

Labeo cylindricus 1   1 2  4 
Labeo molybdinus 1 5 2  2  10 
Micralestes 
acutidens 

102 79 83 14 128 34 440 

Mesobola 
brevianalis 

27 21 3  2 1 54 

Oreochromis 
mossambicus 

2   1   3 

Total species 8 4 5 5 5 3 8 
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TABLE 7: NUMBERS OF FISH COLLECTED IN THE THREE SECTIONS OF 
THE XIKUNDU FISHWAY DURING MAY TO JULY AND SEPTEMBER 2005. (IN 
SEPTEMBER ONLY THE FISH COLLECTED AT A TIME SIMILAR TO THE 
OTHER MONTHS ARE SHOWN). 
 

May June July September 
 Upper Middle Lower Upper Middle Lower Upper Middle Lower Upper Middle Lower 

Collection 
Time  

10h30 10h15 10h15 13h00 

Barbus 
trimaculatus 

27 20 2 2      1   

Barbus 
viviparus 

   4  3 1  4    

Chiloglanis 
pretoriae 

3 3 1 10 4 2 1 1 2    

Labeobarbus 
marequensis 

99 18 24 91 23 11 33 24 9 2   

Labeo 
cylindricus 

8 3 1 5 1 1 1  1    

Labeo 
molybdinus 

8  3 4 4  2 4 1    

Marcusenius 
macrolepidotus  

           1 

Micralestes 
acutidens 

17 4 9 4      32 123 1 

Mesobola 
brevianalis 

63 68 42 13 37 17 3 3 1 1 1  

Opsaridium 
peringueyi 

1  1 2 6    1    

Oreochromis 
mossambicus 

1    1        
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4.  Discussion. 
If it is considered that this phase of the project was aimed at determining the direction of the 
migratory movement of the fish it has not really been successful. This can be partly attributed 
to the decrease in numbers of fish present in the fishway. This phenomenon can be a result 
of the extremely low flows before and during the peak migratory month of September. 
Figure 1 shows that the comparative flow in September 2005 was 0,05cumec when compared 
to the flow in September of 0,3 cumec through the fishway. Data on the fish collected in 
2005 shows that the flow dependant species such as L. marequensis and C. pretoriae in particular 
were adversely affected by the low flows. 
 
It is however important to note that where non-flow dependant species, such as M. acutidens, 
are concerned migratory movement still occurred. In the case of this species the cage/long 
bag net method indicated that movement was upstream rather than downstream. 
 
This report is however an interim report and monitoring will continue until November 2006 
and it is envisaged that the data collected from November 2005 onwards might be more 
conducive as rainfall and flows have increased in the catchment. 

 

Figure 1: The flow of water through the Xikundu fishway for the period May 2004 to 
September 2005. 

 
Other results, such as the hydraulic data and the temperature data obtained with the loggers 
(Figure 2), are however very encouraging and it is envisaged that they will be invaluable in the 
determination of environmental migratory cues of all the species that move through the 
fishway.  Figure 2 shows that in the period from 27 September to 17 October the logger was 
removed from the fishway but in the rest of the period the results are more plausible. 
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Figure 2: Temperature data loggers results obtained at Xikundu Fishway. 
 
 
 
B)  The fishway at Rabali  
 
1. Introduction 
Due to problems the fishway at Rabali was only monitored on two occasions in 2004.  Both 
these sessions were rather perfunctionary and not in-depth at all.  An in-depth survey of the 
fish both up- and downstream, to determine the fish biodiversity has however been carried 
out. In the planning for 2005- 2006 it has however been decided to survey this fishway in a 
similar way as Xikundu to determine the amount and timing of fish movement through the 
fishway and to establish if the fishway is effective. 
 
2. Materials and methods. 
The same materials and methods employed at the Xikundu fishway was used at Rabali. In 
this section of the report only changes and adaptations that were applied at Rabali to those 
methods are reported. 
 
2.1.1 The monitoring frequency. 
Long-term, low intensity monitoring started in August 2005 and is to continue for at least a 
period of a year until July 2006. The short-term, high intensity monitoring was planned to 
commence in September 2005 and will extend until March 2006 
 
For the low intensity monitoring only one session was carried out per site visit but the 
protocol for the high-intensity monitoring remained the same with the cage and long-bagged 
net used. 
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2.2.2 Methods. 
To function at Rabali the equipment was adapted to fit into the fishway since no grooves 
were provided in the notches.  All other methods to determine the physico-chemical 
parameters and the environmental factors remained unchanged. As in the above the same 
approach and methods used at Xikundu were used in laboratory determinations with regard 
to biota and water samples. 
 
2.3 Preliminary results. 
2.3.1 The monitoring frequency 
The fishway at Rabali was monitored on the 2nd of August and on the 29th of September. 
During the August monitoring session the low-intensity protocol was carried out in full and 
the preliminary testing and fitting of the cage and nets carried out. During the September 
survey the steel rulers were to be fitted but it was decided over and above the determination 
of the physico-chemical and environmental parameters not to survey the fishway. This 
decision will be discussed under point 2.4 of this section of the report. 
 
2.3.2 The physico-chemical and environmental parameters. 
The parameters measured during the two sites visits are shown in tables 9 and 10. 
 
 
Table 9: Environmental parameters measured at Rabali fishway in 2005. 
Parameter August September 
Time  12h00 16h00 

Atmospheric temperature 

(oC) 

31,7 22,5 

Cloud cover 0/8 4/8 

Rain  No No 

Wind direction NW E 

Barometric pressure (mBar) 934,4 970,0 

 

Table 10: The physico-chemical parameters measured at Rabali fishway in 2005 
Parameters  Units  August Septembe

r 
Time of monitoring 12h00 16h00 

mg/l 8,7 8,6 Dissolved oxygen in 
still water. % 97,0 96,0 

mg/l 8,85 8,73 Dissolved oxygen in 
turbulent water % 99 96,4 
Temperature oC 23,4 18,5 
pH  8,42 8,2 
TDS ppm 125,2 130,0 
Conductivity µS/c

m 
154,0 167,4 
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2.3.3 The hydraulics of the fishway 
The fishway consists of 4 pools with notches of ca 0,52m that connects the pools. At the exit 
of the fishway, where the water flows into the fishway, the water flows over an area that is 
2,0m wide. Table 11 shows the hydraulic parameters that were measured and calculated 
during the August 2005 survey. Pool number one is at the entrance to the fish way and the 
notch referred to in this pool exits into the river. 
 
Table 11: The hydraulic parameters measured at the Rabali fishway in August 2005 (nm = 
not measured). 
Hydraulic parameters Pool 1 Pool 2 Pool 3 Pool 4 Exit 
Depth of water in pool                  
(m) 

0,23    nm 

Height over crest of notch            
(m) 

0,071 0,093 0,09 0,10 0,035 

Width of notch                            
(m) 

0,515 0,53 0,515 0,520 2,00 

Max. velocity of water               
(m/s) 

1,09 1,07 1,02 1,02 nm 

Discharge                              
(cumecs) 

0,040 0,050 0,0473 0,053 nm 

Drop from previous pool               
(m) 

0,20 0,23 0,23 0,26 nm 

 

2.3.4 The fish collected during the August survey.  
The fish collected in the fishway using the prescribed low-intensity protocol and those 
collected in the 2004 river survey are shown in table 12 below. During the August survey fish 
were observed to congregate in the shallow pool at the entrance to the fishway. These were 
collected using electro-narcosis and small net. 
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Table 12: The numbers of fish collected in the Rabali fishway in August 2005 (The pools are 
numbered from the entrance). 
 
Scientific name 

Previously 
collected 
in the 
river 
reach 

In the river at 
the entrance to 
the fishway 

 
Pool 
1 

 
Pool 
2 

 
Pool 
3 

 
Pool 
4 

Amphilius uranoscopus √      
Barbus neefi √      
Barbus trimaculatus √ 1     
Chiloglanis pretoriae √  2 1   
Clarias gariepinus √      
Labeobarbus marequensis √      
Labeo cylindricus √      
Labeo molybdinus √      
Oreochromis mossambicus √ 11 1 1  1 
Pseudocrenilabrus philander √      
Tilapia rendalii √ 12     

 

2.4 Comments on the results. 
Although these results are very preliminary, indications are quite clear that the fishway is not 
functioning at all and particularly in low flows.  A comparison of the depth of water over the 
crests in the fishway illustrated that low flows effect the functioning of the fishway and in 
particular the last nappe between pool 4 and the impoundment (Table 11). In effect it implies 
that during low flows the flow of water across the crest at the inflow is not deep enough to 
allow for the movement of fish. This applies to both upstream and downstream movement.  
 
In order to get the fishway to function effectively it is suggested that the crest, or overflow 
area, should be reduced. This can for example be achieved if the fishway exit is narrowed 
down by attaching a metal plate to the weir. This plate should be attached in such a way that 
the existing height of the crest of the inflow to the fishway is not altered at all. The effect 
would be that the depth of the water flowing into the fishway would increase from 0,035m to 
0,15 - 0,20. Although the drop from the impoundment level to pool 4 would still be in excess 
of 0,2m at these low flows, the nappe that is created in this manner will allow fish to move 
from pool 4 into the impoundment. During higher flows the effect of the wide inflow crest 
has not played a role because of the dimensions of the nappe created. If the suggested 
changes are made the functioning of the water extraction component at the weir will not be 
influenced - even at high flows. 
 
References  
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SUMMARY OF COMMENT AND DISCUSSION FOLLOWING EACH  
PRESENTATION 

 
Friday evening panel – Dr Steve Mitchell, Riana Munnik, Dries Louw, Francois van Wyk & Mornė 
Viljoen 
 
Louis Wolhuter enquired about the pollution emanating from the mines in Mpumalanga and 
Riana Munnik said that although she was only responsible for the Gauteng area she agreed 
with the other panel members that an extensive wetland system was part of the answer to the 
problem of reducing pollutants. 
 
Both Steve Mitchell and Dries Louw referred to recent research on the use of sewage sludge 
in reducing the sulphate component in water (Bio Sure process). Steve Mitchell said that 
money could be made out of retrieving waste such as heavy metals. He also said that power 
stations that consumed large quantities of water were reusing this water to a larger degree. 
 
In answer to a question by Will Stiger, Dries Louw said that unscrupulous developers 
diverted rainwater runoff into drains as this was cheaper than using the storm water route 
and Thomas du Toit said that in certain informal settlements sewage piping was going into 
storm water systems and therefore directly into rivers. 
 
Louis Wolhuter said one needed to take one really bad case to court and Mornė Viljoen 
agreed but said it was debatable whether one could take the Minister to court and whether it 
would be a criminal or civil case. He also said that judges were not adequately trained in 
environmental law. 
 
Bill Mincher asked whether enough was being done to ensure that municipalities were 
managing sewage systems correctly. Riana Munnik replied that DWAF was under-resourced 
and possibly we should consider alternative ways like a reward system. 
 
In answer to a question as to what anglers could do to assist, the panel agreed that they were 
in a very good position to monitor and report problems and to help educate others. In 
addition Steve Mitchell said that people from diverse backgrounds could be very good in 
mobilising interest in a problem when they acted in unison.  
 
Pierre de Villiers said that if a socio-economic survey was undertaken to show the benefits 
that arose from angling in the Vaal and other rivers the municipalities might act more 
responsibly. Mornė Viljoen agreed but said we needed to stress the threat to human health 
posed by the threat of diseases like cholera and typhoid. 
 
Dries Louw said there had been some successes in wastewater management such as the 
project at Roosenekal and Johan Hardy stated that he had had a favourable response from 
teachers during Water Week. Bill Mincher pointed out that we needed to involve more blacks 
in fly fishing and reported that the Highland Academy would train another group of young 
students as guides this year with focus on yellowfish.  
 
The Elands River Yellowfish Conservancy Area  – George McAllister 
Paul Fouche asked whether ERYCA was a recognised conservancy and George McAllister 
said that that they were in the process of registering it as a protected area. Horst Filter asked 
whether the Sappi mill at Ngodwana was involved and the reply was that they were involved 
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and that since the 1989 spills they were very conscious of the threat of pollution. Gordon 
O’Brien added that reserves were being established and Sappi were complying with their 
releases. 
 
Piet Muller asked about the water quality upstream and Gordon O’Brien stated that until 
ERYCA received ‘protected’ status they had little say and that the sewage works at Waterval 
Boven could not cope. However, with Sappi monitoring the quality downstream this 
company did follow up with ‘Boven in the event of a problem. He also added that they were 
very concerned about the impact of the St Michiels golf course development. 
 
Status of the yellowfish populations in Limpopo Province – Paul Fouche. 
Horst Filter enquired about the status of Barbus matozzi in the province and Paul Fouche 
replied that the populations were quite small and mainly in the south and west. He also said 
that the lack of fish ladders was an impediment to the breeding of all yellowfish and that 
there was no fish ladder on the new dam. Dean Impson commented that it was totally 
unacceptable that no provision had been made for a fish ladder and that no minimum flow 
requirements had been set for new dams. 
 
Bill Mincher asked why the L. marequensis were of a small size and Paul Fouche said that they 
appeared to be maturing at a smaller size and that silting of breeding sites and pools was also 
having a major impact on the population. 
 
North West Province report on the status of yellowfish – Daan Buijs & Hermien Roux 
Horst Filter asked whether the L. polylepis populations were viable and this question was 
referred to Piet Muller and Gordon O’Brien who stated that there were small but viable 
populations in the Magalies and Skeerpoort Rivers. Daan Buijs said that the B. mattozzi 
populations seemed to survive in the larger pools. 
 
Status of yellowfish in KZN Province – Rob Karssing 
Dean said that yellows were very adaptable and would thrive in smaller dams if spawning 
beds were provided. He also agreed that smaller fish should be used for stocking purposes 
and that dam owners should pay for the fish. Rob Karssing agreed but said that they needed 
a genetic study before they could stock on a larger scale. Horst Filter concurred and said that 
the Northern KZN should be left out for the time being due to the proximity of the river 
systems carrying L. marequensis and L. polylepis to those a short distance further south which 
had L.natalensis. 
 
Horst Filter said that yellows appeared to overwinter quite well in dams and that L.marequensis 
was present at fairly high altitudes. Frik Lemmer pointed out that local farmers in northern 
KZN always asked for bass, which he tried to discourage and therefore there was 
considerable pressure for the authorities to provide an alternative. Furthermore he said 
although action had been taken against illegal fishing and netting, netting was still a major 
threat to the L.marequensis population in the Itala area. This was no longer subsistence fishing 
but a major economic activity and therefore not sustainable on this scale. Possibly they 
should try and switch these people from netting to pole fishing. Rob Karssing said that these 
poor communities needed an economic activity and hoped that flyfishing guides could be 
trained in the area. 
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Horst Filter and Rob Karssing said that the legislation was important but that it had to be 
enforced. 
 
There was general agreement that many yellowfish streams were close to large metro areas 
and therefore had great potential if pollution could be controlled. Compared with trout 
destinations these waters were close to the majority of anglers and therefore reaching them 
did not mean travelling long distances. 
 
Pierre de Villiers said that KZN Wildlife were doing things correctly and Bill Mincher 
congratulated the KZN contingent on the progress that had been made. 
 
Eastern Cape Province (no report received)  
Dean Impson said he still had not received a report from Ernst Swartz (included post 
meeting – refer page) but he believed that although the provincial agency was under 
resourced there was good support from the SAIAB at Rhodes University. In addition, 
although the yellows in the rivers in the province flowing to the Indian Ocean were aliens, 
which had been stocked or arrived through the water transfers from the Orange River, he 
believed that the Kraai (Orange system) was a very special river, which required further study. 
 
Will Stiger agreed and said that access to the Kraai was critical but this was improving while 
Pierre de Villiers said the river required good management. Will Stiger enquired whether 
there was much coordination between Lesotho and SA with regard to river management and 
Dean said it did not amount to much. 
 
Status of the yellowfish populations in the Western Cape – Dean Impson 
Horst Filter asked about the viability of the white fish populations in the Breede River itself. 
Dean Impson replied that there were small pockets in the main stem, but he had received 
reports of a viable population in the upper Riviersonderend but that further investigation was 
required. Stanley Liphadzi confirmed that the data on yellowfish distribution was poor 
because in the past fresh water research tended to be trout orientated. Pierre de Villiers and 
Rob Karssing agreed that Dean was doing an excellent job and required further assistance. 
 
On the question of sampling Gordon O’Brien said that his team still used gill nets as they 
found it a very effective method. With monitoring the mortality was only 15% but this figure 
rose to 90% without regular monitoring 
 
Yellowfish Conservation in the Free State (Orange River system) & The Orange-Vaal River 
Management Association - Pierre de Villiers  
Dean Impson stated that now that Pierre de Villiers had left the province we needed to 
ensure that interest was maintained in this area and that the necessary support was given. He 
also asked what was necessary to keep momentum going and Pierre de Villiers replied that it 
was critical to replace members like Harvey Venter and Dries Visser who had done so much 
to help establish the Association. 
 
Peter Mills said that his experience with conservancies was that what was needed was a 
dedicated champion or champions while Paul Fouche said that the success of the RHP was 
also dependent on dedicated people. Bill Mincher thanked Pierre for all the work he had 
done and hoped he would continue, but that what was needed in the future was a full time 
employee. 
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Status of the yellowfish populations in Gauteng – Piet Muller 
Peter Mills felt that the average angler was unaware of conservation issues and Piet Muller 
said that one should try and engage people and change their mindset. However, fishing 
magazines were doing their bit. 
Gordon O’Brien confirmed that there were L.polylepis in the Magalies River and Peter Mills 
said there was also a population in the Bronkhorstspruit below the dam wall. 
 
NEMBA update (not submitted for publication) – Dean Impson 
Mornė Viljoen considered that the zoning of the trout area was easy but asked whether this 
would not be very difficult for bass and carp, which by comparison were found in fairly large 
areas. Dean Impson agreed and said for example KZN might limit trout to areas above 1200 
m. In addition he said that some provinces might wish to make bass category 1b.  
 
With regard to information on the zones Dean said we might copy the Canadian example 
and produce an easy to follow book showing the zones. 
 
Paul Fouche enquired about the listing of Nile tilapia and Dean Impson stated that this 
species would be 1b. 
 
Yellowfish Research: A reality to face – Wynand Vlok 
Bruce Paxton felt that the YWG was in a catch up process regarding research and Wynand 
said we needed to identify the issue through consensus and then with the backing of the right 
people we would be more likely to get funding. Steve Mitchell said we needed to develop a 
strong message and put it in the context of the special interest of the target. Wynand agreed 
and said we would have to adapt the message to suit the target. 
 
Bill asked for suggestions from the floor as to what work should be done and Dean said we 
should help Wynand with a list which could then be expanded. Paul requested that we build a 
database of researchers who could do such work. Steve asked whether anyone had looked at 
‘Fish Lit’ website. 
 
Will Stiger stated that we should make yellowfish fashionable through the electronic media. 
Once the species was popular officials and others would be more amenable to our approach. 
 
Wynand reminded the meeting that we could not supply fish for stocking to meet popular 
demand and Pierre asked whether provinces were prepared to supply fish from the same 
catchment although he felt that hatchery fish could be used for stocking dams, as there were 
few escapees. Rob said that at this stage KZN would not allow it. 
Pierre suggested the use of sterile yellows but these might prove too costly. Steve said we 
might need sub-zoning for a species like L. aeneus and Pierre said that the whole matter 
should be identified as a critical issue and an assessment must be done. Wynand considered 
that the issue could not be properly addressed at this meeting and that a separate meeting 
should be called. 
 
Assessing the distribution and flow requirements of endemic cyprinids in the Olifants-
Doring river system. – Bruce Paxton 
In answer to a question from Louis Wolhuter, Bruce said that largemouth bass numbers were 
fairly low because the habitat did not suit them. With regard to the effect of low flow on the 
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breeding of indigenous fish Bruce stated that Clanwilliam yellows needed strong flows and 
therefore had not bred for 2 years but the sawfin had spawned during this period. 
Rob Karssing asked about catchment management in the area and Bruce said one was being 
formed.  Bruce reported that mainly centre pivots were being used to irrigate the citrus 
farmed in the area and Dean considered that as water was such a scarce commodity more 
efficient methods should be used. 
 
Yellowfish Genetics Projects Update -Paulette Bloomer 
Wynand Vlok stated that in addition to mitochondrial DNA, Dr van der Bank was using 
allozyme technology while progress had been made using additional techniques. He also said 
that funders must ensure that researchers came up with usable results. 
 
Tembeka Dambuza reported that the feedback to AngloGold Ashanti was unsatisfactory and 
this will have to improve. In addition different stakeholders needed different results and 
these had to be passed on. Moreover she said that the results had to go out to the public and 
particularly the younger generation and WESSA. On behalf of the YWG Bill Mincher 
thanked AngloGold Ashanti for their very substantial support 
 
Aspects of the genetics, morphology & parasite host specificity of the Bushveld smallscale 
yellowfish - Amanda Austin 
Paul Fouche queried the sample size and the changes in morphology with various class sizes 
and Amanda said the minimum would be 30 fish per site and that adults would be used as 
they were easier to identify. 
 
With regard to the Elands River after the Sappi spill of 1989, 110 L. polylepis had been 
transferred from Nooitgedacht in 1993 and 1997 but they could have migrated below the 
barrier fall. The study will tell whether there had been any hybridization with the Elands 
River strain. In addition there was some speculation that L. aeneus had been placed in the 
Ngodwana Dam in the past. 
 
Using radio telemetry to monitor the behaviour of Largemouth & Smallmouth yellowfish in 
the Vaal River system -  Pierre de Villiers 
Bruce asked about tag retention and Pierre said that Paul Kiley estimated a 30% loss although 
in the tigerfish study undertaken by Francois Roux the loss had been minimal. 
 
Pierre said that the operator used a boat rather than wading as this resulted in less stress on 
the fish although they tended to come back if they had been scared. George asked about the 
range of the equipment and Pierre said that in theory this was up to 150 metres but in 
practice the range was between 50 m and 70 m. Rob Karssing asked about the method of 
capture and Pierre said rods were used as he believed this was less stressful. 
 
“A progress report on the monitoring of the second phase of the Xikundu & Rabali 
fishways” – Paul Fouche  
Steve Mitchell commented on the research that the WRC had initiated on fishways and stated 
that 2 studies had been completed. What DWAF had requested was: 

1. How to determine whether a fishway is necessary. 
2. What is the best design? 
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At present the WRC is carrying out an inventory and of the 40 fishways in use only 24 work. 
It is easy to make a mistake in the design and Jan Rossouw of Stellenbosch University has 
two good designs. The WRC has funded work on DWAF gating weirs and undertaken 
monitoring. They have also built some portable fishways. The hydraulics are critical and need 
to be of a certain gradient and velocity. The YWG was invited to provide information on 
fishways as there may be some, which are not included in the inventory. The YWG is also 
invited to comment on the protocols. 
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YWG CONFERENCE WORKSHOP 2006 
 

Peter Mills 
147 Mariana Ave, Clubview 0157. Email: Peter.Mills@gpg.gov.za 

 
 
 
 

Introduction 
The work session on the final morning focused on Conservancies and the way 
forward for the Yellowfish Working Group  
 
 
1. General discussion on conservancies. 
 
Conservancies are regarded as a management tool to empower the general public and to get 
them involved in conservation projects.  The conservancy along the Vaal River is regarded as 
a successful attempt at yellowfish conservation and it is believed that this model should be 
emulated along other rivers where yellowfish can be protected. 
 
The following points were raised during the workshop and these will be summarized for the 
sake of being concise. 
 

• What is a conservancy?   
• Existing models for conservancies.   
• Conservancies as a tool for conserving wildlife resources. 
• What is the status of conservancies in South Africa? 
• Workshop session: Yellowfish conservancies and planning the way forward for the 

Yellowfish Working Group. 
 
 
2. What is a Conservancy? 
 
Definition: The voluntary co-operative environmental management of an area by its 
community, and users, and in respect of which it is registered at the relevant Provincial 
Authority 
 
 
3. Models and History 

 
Various interpretations:  There have been various interpretations of the meaning of what a 
conservancy really is.  In Southern Africa they range from loose and informal arrangements 
to formal structures that are legislated.  The two examples quoted of the latter were 
Mpumalanga and Namibia where conservancies are very formal structures that are strictly 
regulated by the relevant conservation authorities. 
 
Cape Stewardship Programme:  Cape Nature was noted as undertaking detailed work with 
regard to a stewardship programme, which was looking at incentives to encourage 
conservation action on private land.  There are three categories of incentives:     
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a) Incentives 

• Incentives: Influence positive behaviour: Tax incentives, rebates. 
• Disincentives: To prevent something from happening: permits and laws.  
• Perverse incentives:  Go against objectives of conservation: diesel rebate. 

 
 

4. Conservancies as a tool 
 

• How do people behave in the environment and why would they change their 
behaviour?  People do not change the way they do things unless it is beneficial for 
them to do so.  People should therefore be encouraged to get involved in projects 
that are of concern to them.  Presentations and lectures, which are commonly 
used education techniques, are not successful and rarely lead to behaviour change.   

• Awareness:  It was noted that awareness is simply not enough to change people’s 
attitudes and behaviour.  In environmental education circles five aspects need to 
happen before there is a change in actions.  These are:  knowledge of the issue, 
skills to allow those involved to address the problem, positive attitude towards 
the issue, awareness and the ability to participate in groups to solve mutual 
environmental problems.   

• Education as a reflexive process: See diagramme below. 
 

                                              
 
Before action is taken by any group there has to be an encounter or experience and some 
level of dialogue and reflection of experiences and understanding between stakeholders about 
the issue or problem. People therefore, learn through experience.  This should be the process 
that is followed that will encourage people to start up their own projects.  Without being self-
motivated any conservancy programme will never be sustainable. 
 
5. Status 
 
The current state of conservancies was summarized as follows: 

• Limited official support for conservancies: There is rarely enough official recognition 
and support to encourage landowners to start their own conservancies. 

• Registration is privatised: There appears to be a general perception amongst 
conservancy members that registration has been privatized.  This may be true in some 
provinces but there are other provinces where registration can still only take place 

Socially CriticalSocially Critical

DIALOGUE

REFLECTIONENCOUNTER

Action
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through conservation authorities.  It was noted that there are a number of meetings 
held each year by NACSA. 

• Urban conservancies:  Communities and Community Conservation are becoming 
popular, especially within townships (concept started by Free State Nature 
Conservation). 

• Management plans: These are important and the lack of proper conservation 
planning is one of the reasons cited as to why there has been little Government 
support for conservancies?  NACSA have developed a management plan and 
promoting the idea that each conservancy should have one.  This will be the only way 
to establish whether there is any change in the conservation status of species within 
any specific conservancy. 

• Popularity of conservancies amongst landowners:  It has become apparent that in 
spite of the problems experienced with conservancies that the concept has grown in 
popularity amongst land owners over the past few years. 

• Other points discussed: 
a) Establishing a Conservancy:  Information on how this should be done will 

not be explained as there is adequate information on the NACS web site. 
b) What makes a conservancy work?  The following three points are regarded as 

the main reasons for running a successful conservancy: 
� Driving person: Someone in the conservancy that is enthusiastic and 

active is always a motivating factor for others who are less involved.   
� Community support:  The definition of a community will differ from 

one conservancy to another but their support is vital if the 
conservancy is to function effectively.  

� Government Support:  Recognition of some sort from official 
conservation organizations is important to keep conservancies 
motivated. 

c) Issues that negatively influence Conservancies: Detailed information is on the 
website.   

 
6. Workshop Session 

 
Issues for discussion: 
• What is stopping the establishment of new river conservancies? 
• What structure should Yellowfish Conservancies take? 
• Who are the stakeholders and parties that need to be involved with the establishment 

and running of an effective conservancy programme? 
• Role of Provincial Conservation Authorities in promoting yellowfish conservancies? 
• What is required in terms of human resources to keep conservancies going? 

 
It was felt by the workshop members that there was enough support for people wanting to 
start conservancies.  Anyone wishing to start one would need to contact the National 
Association of Conservancies of South Africa at www.nacsa.org.za. 
 
The following issues emerged from the general group discussion during the plenary session: 

1. Yellowfish must remain as the flagship species onto which the conservation of the 
whole river system can be linked. 
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2. A number of yellowfish are in danger of becoming extinct, especially in the Cape.  
These should receive priority conservation action. 

3. A state of the yellowfish report was identified by the group as an important way of 
raising awareness of yellowfish and the conservation of our river systems.  

a. Document must be planned professionally and must address all the angling 
“yellowfish” species. 

b. Use of newspapers and fishing magazines to popularise the conservation of 
yellowfish. 

c. Provincial reports to be used as basis for the document. 
d. Radio should also be used. 
e. WRC to act as technical committee and publish the report. Dean Impson and 

Pierre de Villiers to provide project proposal for WRC and YWG Exco with 
time to have publication ready for Water Week in March 2007. 

f. Layout was discussed in detail and a number of options mentioned. 
4. YWG committee to set up communication structure to keep members informed of 

progress of the publication and Working Group issues. 
5. The Nature Conservation departments are a key element in initiating yellowfish 

conservancies. 
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SUMMARY OF THE MAIN RESOLUTIONS TAKEN AT THE CONFERENCE 
 
 
 

1. That the 2007 conference be held at Jonkershoek, Stellenbosch provided that the 
accommodation and catering costs were within budget. 

2. That a “State of the Yellowfish Report” be prepared by Pierre de Villiers and Dean 
Impson using the provincial reports as a basis. This will be issued in early 2007 to 
coincide with ‘Water Week’ in March and the WRC will assist with funding. 

3. That the YWG urgently needed to formalise the status of the existing ‘yellowfish 
conservancies’ and to encourage the creation of new conservancies. 


