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1. PROJECT OUTLINE
The Northern Cape Department of Agriculture, Land Reform & Rural Development
(NC-DALRRD) has identified Vanderkloof Dam as being situated within a priority
area for development. The nearby towns of Keurtjieskloof, Petrusville and
Phillipstown have high levels of unemployment and poor food security. NCDALRRD has recognized the potential that inland fisheries may have for local rural
communities in the area and wishes to explore possibilities to develop a small-scale
rural community fishery on Vanderkloof Dam. The Rural Fisheries Programme
(undertaken by the Department of Ichthyology and Fisheries Science, Rhodes
University) has been mandated to assess this potential through the development,
implementation, monitoring and evaluation of an experimental research fishery. The
experiment will produce baseline catch data for the determination of sustainable
harvest levels and trends in catch rates, as well as market research information which
are needed for the development of future management actions. In particular, data will
be used to assess the biological sustainability and economic feasibility of a smallscale business framework in order to make an informed decision on whether to
implement the next phase (small-scale commercial fishery).
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Rolfontein Nature Reserve
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5. STAKEHOLDERS AND CONSTITUENTS
An advisory committee (Table 1 and 2) made up of resource stakeholders,
government, social and fishery researchers was established on 27 January 2015. The
main function of the advisory committee is to:






advise NC-DALRRD on recommendations for the development of the
Experimental Fishery Management Plan (EFMP).
provide input on the development of a research framework and operational
protocol.
ensure the development of an inclusive, transparent and informed participation
process.
explore issues, concerns and management measures from various perspectives.
share responsibility of sustainable fishery development with all stakeholders.

This approach has allowed for the application of a ‘co-management’ strategy – a
partnership arrangement in which government, local resource users/stakeholders
(subsistence fishers, recreational anglers, recreational boaters, rate-payers association
and tourism establishments), other organisations (Nature Conservation, NGO and
academic organisations), and other resource stakeholders (national recreational
angling associations) share the responsibility for decision making in the development
and management of the EFMP.
Table 1. Government Departments, stakeholder organisations and mandates related to
the Vanderkloof Dam Experimental Fishery Management Plan project.
Department
Mandate
Department of Agriculture, Forestry Inland fisheries development at national
and Fisheries (DAFF)
level and to provide expert advice on the
development of the Vanderkloof EFMP.
Northern Cape Department of
Inland fisheries development at the
Agriculture, Land Reform & Rural
provincial level.
Development (NC-DALRRD)
Rural Fisheries Programme (RFP),
EFMP development, implementation,
Department of Ichthyology and
monitoring, management and assessment.
Fisheries Science, Rhodes University
Department of Water and Sanitation Responsible for the use and zonation of all
(DWS)
activities on the surface water of the Dam.
Northern Cape Department of
Responsible for the management of State
Environment and Nature
owned land around the Dam. Management
Conservation (NC-DENC)
of land between the high water mark and the
purchase boundary. Compliance monitoring
and control of the experimental fishery.
Free State Department of Economic
Responsible for the management of State
Development, Tourism and
owned land around the Dam. Responsible
Environmental Affairs (FS-DETEA) for the management of land between the
high water mark and the purchase boundary.
Department of Environmental
Responsible for biodiversity management
Affairs (DEA)
within the Dam.
Renosterberg Municipality
To avail a sites for the construction of a
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South African Maritime Safety
Authority (SAMSA).
Government Technical Advisory
Centre (GTAC)
Masifundise Development Trust
(MDT)

South African Consolidated
Recreational Angling Association
(SACRAA)
South African Sport Anglers and
Casting Confederation (SASACC)
Vanderkloof Angling Club (VAC)
and Vanderkloof Boat Club (VBC)
Subsistence fisher representative

processing facility. To assist in the
development of a waste management plan.
Administers and executes maritime related
legislation and regulations.

To assist in the identification and
development of skills and application
criteria needed for experimental fishers;
assist in the formation of experimental
fishers into a cooperative.
To represent the views, concerns and
recommendations of SACRAA and
SASACC.

To represent the views, concerns and
recommendations of the VAC, VBC,
Vanderkloof and Petrusville town residents.
To represent the views, concerns and
recommendations of Keurtjieskloof,
Petrusville, Phillipstown and Luckhoff
subsistence fishers.

Table 2. Vanderkloof Dam EFMP advisory committee.
Name
Organisation
Ms. Ntombi Molgalagadi
NC-DALRRD
Mr. Hannes Roux
NC-DALRRD
Dr. Andy Cockcroft
DAFF
Mr. David Paulse
NC-DENC
Mr. Peter Ramollo
NC-DENC
Mr. Themba Mathebula
RNR (NC-DENC)
Mr. Steven Nhlabathi
DWS
Lucky Mzanywa
DWS
Mr. Abrie Coetzee
DWS
Mr. Sandile Dick
Renosterberg Municipality
Prof. Warwick Sauer
Rhodes University, DIFS HOD
Mr. Qurban Rouhani
Rhodes University, RFP Manager
Mr. Frikkie van der Vyver
Rhodes University, RFP Fisheries Officer
Mr. Naseegh Jaffer
Masifundise Development Trust
Ms. Michelle Joshua
Masifundise Development Trust
Mr. Limdokuhle Hlatshwayo GTAC
Mr. Raphael Benadie
Acting Keurtjieskloof, Petrusville,
Phillipstown and Luckhoff subsistence
fishers representative
Ms. Caroline Badenhorst
VAC, VBC, Vanderkloof/Petrusville town
representative
Dr. Aidan Wood
SASACC representative
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nyende@ncpg.gov.za
hroux@ncpg.gov.za
andrewC@daff.gov.za
permits@vodamail.co.za
ramollopp@gmail.com
rolfonteinnr@gmail.com
nhlabathis@dwa.gov.za
MzanywaN@dws.gov.za
CoetzeeA@dws.gov.za
sandile.dick@yahoo.com
w.sauer@ru.ac.za
q.rouhani@ru.ac.za
frikkie5er@gmail.com
naseegh@masifundise.org.za
michellejoshua@masifundise.org.za
lindokuhle.hlatshwayo@gtac.gov.za
benadie74@gmail.com

badenhorstd@yahoo.com
tagfish@telkomsa.net

6. EXECUTIVE SUMMARY
Inland fisheries in South Africa are poorly developed and fish populations in many
inland waters are under-utilized (McCafferty et al. 2012). Although the primary
purpose of South African impoundments is to supply water for domestic and
agricultural use, there has been an increasing realisation that their fish populations
could make a contribution to food security through the establishment of capture
fisheries (McCafferty et al. 2012). Historically South African dams have primarily
been utilized for recreational fishing purposes as many of South Africa’s rural
communities do not have a fishing tradition and there is a lack of an institutional
framework to facilitate managed and sustainable/equitable access to inland fish
resource (McCafferty et al. 2012). With the lack of an inland fisheries policy at
national level, provincial governments have been the driving force in the development
of inland fisheries in South Africa (Field & Rouhani 2013). The absence of an
equitable inland fishing governance framework with defined user rights has resulted
in growing unmanaged/unsustainable fishing practices and conflict between resource
users (Britz et al. 2015). A significant institutional change was the designation of the
inland fisheries mandate to the Department of Agriculture, Forestry and Fisheries
(DAFF) which announced in 2012 that it would create an inland fisheries policy and
programme (Britz et al. 2015). In the mean time, until the inland fisheries policy is
completed, it is suspected that interest in developing inland fisheries will continue to
increase to address major national policy objectives, which include food security,
economic empowerment, optimal economic benefit from water, and poverty
eradication (RSA 1998a, 1998b).
For rural communities to receive sustained benefits from inland fisheries it is
necessary to obtain estimates of potential sustainable fish yield (Potts 2003). However,
due to the lack of commercial inland fisheries, and therefore the lack of catch
monitoring data, the estimation of sustainable fish yield is not possible. Estimates of
fish production require reliable estimates of population numbers, biomass, size
structure, growth and mortality (Allen, 1971) and this involves intensive and extended
monitoring programmes (Potts 2003). The estimation of sustainable harvest limits are
therefore only possible in the presence of an already established fishery. In such a
situation, where catches and catch-rates have been monitored over time, the
population dynamics of fish stocks can be modelled using the most appropriate stockassessment methods. The development of new inland fisheries in most South African
impoundments is therefore partly constrained by the data-limited nature of its fish
resources. Therefore the need for experimental research catches to generate data for
stock assessment and the estimation of sustainable harvest levels.
The Vanderkloof Dam is the second largest (133 km²/13 300 ha) and longest (114 km)
water body in South Africa and was built as part of the Orange River Scheme. The
main aim of the scheme is to provide a solution to chronic water shortages and to
generate hydro-electricity. The dam is primarily used for irrigation but also supplies
the urban requirements of Koffiefontein, Ritchie, Jacobsdal, Petrusville,
Keurtjieskloof and Vanderkloof (DWS 2014). The electricity generated at
Vanderkloof Dam feeds into the Eskom National Grid to supply power for peak and
emergency demand periods, as well as base load energy when excess water might
pose a flood risk (DWS 2014).
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The Dam is used by the informal Vanderkloof Angling Club (VAC), Vanderkloof
Boat Club (VBC), local recreational fishing and kayak tourism establishments, other
water sport enthusiasts and a small number of subsistence fishers. Most of the
recreational use of the Dam is relatively informal with no national affiliation of any
clubs. The VBC has approximately 132 members who mostly use the Dam in the
summer months (C. Badenhorst pers. comm.). In addition, recreational angling is
popular at the Dam. This includes bank angling and light boat angling for species such
as common carp (Cyprinus carpio), sharptooth catfish (Clarias gariepinus), mudfish
(Labeo capensis), moggel (Labeo umbratus), smallmouth yellowfish (Labeobarbus
aeneus) and the Near Threatened largemouth yellowfish (Labeobarbus
kimberleyensis). The Dam is primarily used during the December and April holidays
where a number of recreational users travel from and around the country (DWS
2014). To a lesser extent, some recreational users also travel to the Dam on weekends.
The majority of the land surrounding the Dam is either used for conservation purposes
or belong to private farmers. There are two nature reserves on the Northern Cape side
of the Dam (Doornkloof and Rolfontein Nature Reserve) both of which are managed
by the Northern Cape Department of Environment and Nature Conservation (NCDENC). Suitable areas for bank angling (subsistence and recreational) are very
limited in the lower reaches of the Vanderkloof Dam. Nevertheless, a small number of
subsistence fishers from Keurtjieskloof, Petrusville, and Luckhoff occasionally travel
to the dam to harvest fish. Subsistence fishers from Petrusville (10-15 regular fishers
in winter, 30-50 in summer) are currently permitted access to fish at a suitable site in
the Rolfontein Nature Reserve (pers. comm. Themba Mathebula and Petrusville
subsistence fishers).
Previous studies has indicated that fish stocks in the Vanderkloof Dam has great value
as an alternative protein source for rural communities (Allanson & Jackson 1983;
Britz & Hecht 1997). The utilization of fish resources in the dam may also accrue
economic benefits for small-scale commercial harvesters (Allanson & Jackson 1983;
Britz & Hecht 1997). The Rural Fisheries Programme recently completed a prefeasibility study and has found that there may be an opportunity for rural community
fishermen (Field & Rouhani 2013). This could create an income and also provide a
form of protein to a number of families. In addition, the recent Vanderkloof Dam
Final Resource Management Plan indicated that a small-scale commercial capture
fishery may be a possibility for socio-economic development in the area, but that the
economic feasibility and biological sustainability of such a venture need to be
assessed (DWS 2014).
The principles of fisheries management are well established. It is widely recognised
that the long-term sustainable use of fish resources, which promotes the economic and
social well being of fishers, is the overriding objective of fisheries management (Weyl
et al. 2007). The development of new inland fisheries at major water bodies like
Vanderkloof Dam requires the development of management plans and must be guided
by operational protocols and an institutional environment in order to ensure biological
sustainability and optimization of economic benefits to local rural communities (Weyl
et al. 2007). Decisions on resource allocation should be guided by national policy,
although at present, the lack of an inland fisheries policy is a major stumbling block
for sustainable inland fisheries development in South Africa (Ellender 2010).
Abrahams (2000) suggested the development of new fisheries in large impoundments
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such as the Vanderkloof Dam should involve initial experimental operations, trial
periods of fishing, appropriate research and monitoring.
The Northern Cape Department of Agriculture, Land Reform & Rural Development
(NC-DALRRD) wishes to investigate the potential of a small-scale rural community
fishery on Vanderkloof Dam. In order to make an informed decision the feasibility of
an experimental research fishery will be assessed. The goals of the experiment is to
test its economic feasibility and obtain locality specific scientific information about
fish stocks in order to determine biologically sustainable harvest levels and the most
appropriate gear types. Only if proven to be biologically sustainable and economically
feasible, will information generated in the experiment lead to recommendations for
the development of a Fishery Management Plan (FMP) for the structuring of a
subsequent small-scale commercial fishery in line with the Government’s objectives
for inland fisheries sector development. As DAFF is currently developing the Inland
Fisheries Policy it is suggested that the Vanderkloof Dam EFMP process be used as a
practical example for the development of a structured governance framework to assess
the potential of sustainable small-scale inland fisheries in South Africa.
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7. AIMS AND OBJECTIVES
7.1 Long-term Government objectives
The development of new inland fisheries are a government priority in terms of several
of its key objectives:








Food security and food production
Poverty alleviation
Job creation
Socio-economic development
Human resource development (skills enhancement through new economic
activities, particularly those associated with small business)
Social sector service delivery (expanding the commercially exploitable
resource base, broadening equitable access to shared resources and prioritizing
the poor and disadvantaged)
Rural development programmes (focusing particularly on previously neglected
areas)

NC-DALRRD is committed to the development of new inland fisheries in the
province with the aim of achieving sustainable socio-economic growth within
previously neglected rural areas. The initial focus will be on the development of a
experimental research fishery on Vanderkloof Dam, thereby exploring the possibility
of a fishery to provide employment opportunities within the local rural community
sections. However, the main objective of the experimental fishery is to determine the
status of the resource, whether sustainable harvest levels are achievable, and if
achievable whether it could support a feasible business framework.
7.2 Experimental Fishery Management Plan aims
The aim of the EFMP is to investigate the biological sustainability and economic
feasibility of a small-scale experimental fishery on Vanderkloof Dam. Results of the
experiment will be used to make an informed decision on whether to implement the
next phase (small-scale commercial fishery).
7.2.1 Biological aims:
 Determine total yield from the experimental fishery
 Assess seasonal catch, and catch per unit effort (CPUE) for a range of different
experimental gear types
 Determine seasonal species, sex, size and maturity composition of fish caught
in a range of different experimental gear types
 Assess the impact of each gear type on target and non-target bycatch species
caught, and the environment
 Assess the impact of exploitation rates on target and non-target bycatch
species
 Determine biologically optimum gear types, configurations, catch areas and
seasons with the least impact on largemouth yellowfish stocks
 Determine the most appropriate fishing gear, fishing areas and fishing seasons
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7.2.2 Economic aims:
 Assess whether it is possible to achieve sustainable catch rates for
economically efficient production
 Explore demand and market potential for harvested fish
 Determine if income allows a sustainable business framework
 Assess whether replacement/maintenance of capital items are possible through
profits generated in the experimental fishery or if ongoing government subsidy
would be required
 Maximize possible net economic return of the experimental fishery
7.2.3 Social aims:
 Maximize possible social benefits to local rural communities
7.2.4 Management aims:
 Develop guidelines for effective regulation, monitoring and control of the
experimental fishery, and through trial and error develop guidelines for a
subsequent commercial phase, should the experiment prove feasible
 Adopt a management approach that deals with the circumstances particular to
and in consideration of, the nature of Vanderkloof Dam
 Ensure management is adaptive and based on best available scientific data or
other information
 Ensure the management decision-making process is transparent and seeks
advice and assistance of all interested and affected parties.
 Ensure management is proactive and responds to changing environmental
conditions and markets or other socio-economic factors and concerns of
experimental fishery participants.
 Ensure mechanisms are in place to resolve disputes such as potential userconflict issues.
 Ensure regional cooperation on freshwater related matters between
neighbouring provinces that share the impoundment.
 Ensure that all legal requirements are applied and adhered to.
 Ensure the management system is periodically reviewed and assessed for
effectiveness.
7.3 Experimental Fishery Management Plan objectives
7.3.1 Biological Objectives
 Assess the biological sustainability of the proposed experimental fishery and a
range of different experimental gear types
 Apply the Precautionary Principle with respect to the utilization of previously
underutilized fish resources where little or no data is available
 Apply the Precautionary Principle when determining catch limits for target
species and reference limits for non-target bycatch species (this includes Near
Threatened and Protected species such as largemouth yellowfish)
 Minimize the impacts of fishing on non-target bycatch species such as
largemouth yellowfish
 Protect the productive capacity of largemouth yellowfish stocks by protecting
the spawning stock

15




Provide for the protection of fish species diversity, aquatic habitats and the
environment
Utilize the best available knowledge and multidisciplinary research (including
the views of interested and effected parties i.e. recreational anglers, tourism
establishments, potential harvesters, other government departments and
NGO’s) to ensure a precautionary approach

7.3.2 Economic Objectives
 Assess the sustainable development potential of economically efficient
commercial production through experimentation with different fishing gears,
seasons and areas
 Assess the economic feasibility of the experimental fishery
 Ensure that the experimental fishery does not impact negatively on the
developing local fishing-tourism industry by ensuring the sustained
reproductive capacity of target and non-target bycatch species (this includes
largemouth yellowfish)
7.3.3 Social Objectives
 Assess the possibility of a small-scale commercial fishery to provide
employment opportunities for local rural communities
 Ensure that the experimental fishery does not impact negatively on the
developing local fishing-tourism industry by ensuring the sustained
reproductive capacity of target and non-target/by-catch species (this includes
largemouth yellowfish stocks)
 Ensure the involvement of all interested and affected parties
7.3.4 Governance Objectives
 Suggest a structured governance framework for the development of
sustainable inland fisheries in South Africa
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8. OPERATIONAL PROTOCOL
The following Operational Protocol was adapted from Oosthuizen et al. (2007) for the
development of a small-scale commercial fishery on Vanderkloof Dam. Although
Figure 1 illustrates a three-phased protocol the focus of this EFMP is only on Phase 0
and Phase 1 (i.e. the development of the experimental research fishery). Phase 2 is
purely added for forecast purposes in the case that the experiment proves
economically feasible and biologically sustainable.

Figure 1. Operational Protocol for development of a small-scale commercial fishery on
Vanderkloof Dam (adapted from Oosthuizen et al. 2007).
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9.

DEVELOPMENT PROCESS

The following process is being followed to develop the EFMP:
Step 1:

Stakeholder engagement and public participation (meeting held 12
December 2014, Vanderkloof).

Step 2:

Formulation of the EFMP advisory committee (meeting held 27 January
2015, Vanderkloof).

Step 3:

Draft the preliminary EFMP (released 23 March 2015).

Step 4:

Present the preliminary draft EFMP to the advisory committee for feedback
(meeting held 26 March 2015, Vanderkloof).

Step 5:

Revision of the preliminary draft EFMP.

Step 6:

Present the draft EFMP to the advisory committee meeting to receive input
and recommendations (meeting held 18 June 2015, Vanderkloof).

Step 7:

Revision of the draft EFMP.

Step 8:

Submit the final draft EFMP to the advisory committee and steering
committee for approval.

Step 9:

Once approved, submit the Final EFMP together with the experimental
research fishery permit application to NC-DENC for assessment.

Step 10: Once approved and permits issued, conduct EIA, procure infrastructure and
equipment, advertise experimental fisher positions, assess experimental
fisher applications, train successful applicants, notify public and all
stakeholders and finally implement and monitor the experimental fishery as
outlined in the EFMP.
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10. LEGAL FRAMEWORK
Legislation, historically and currently, gives the authority to regulate the use of living
organisms in dams to provincial nature conservation departments (Hara & Backeberg
2014). These departments hold management rights for living organisms in dams and
their catchments (Hara & Backeberg 2014). In the absence of dedicated inland
fisheries legislation and policy, the legal instruments being used by provincial
agencies of the environment are the provincial nature conservation legislations and
ordinances, and the NEMA and NEMBA (Hara & Backeberg 2014).
10.1 Current TOPS regulations
Current legislation (TOPS Notice No. R152, published 23 February 2007 in
Government Gazette No. 29657) allows for the application and issuing of permits to
conduct experimental research fishing using restricted gears that catch protected
species as non-target bycatch (example Rouhani 2004; Weyl et al. 2007; Richardson
et al. 2009; Weyl et al. 2010; Ramollo 2011; Wepener et al. 2011; Ellender et al.
2012; Winker et al. 2012; Field & Rouhani 2013 and Crafford et al. 2014). If a permit
application for experimentation with restricted gears is successful, legal issues
regarding the continued use of such gears in a subsequent small-scale commercial
fishery phase will only be dealt with if results of the experiment shows that such gears
could be used sustainably with regards to target and non-target bycatch species.
10.2 Proposed new TOPS regulations
The proposed new TOPS regulations (TOPS Notice 255 of 2015, in Government
Gazette No. 38600, Vol. 597) recently published for comment/input complicated the
planned experimentation with gill nets as it would have a associated by-catch of
largemouth yellowfish (2-3% LY bycatch expected according to previous gill net
surveys conducted by Ellender et al. 2012 and Field & Rouhani 2013). The proposed
new TOPS regulations specifically prohibits the issuing of a permit for any restricted
gears (including gill nets) that would kill largemouth yellowfish. The only exemption
being for gears that allow the catch and immediate release of live largemouth
yellowfish into the water from where they are caught (such as rod & line, seine nets
and fyke nets). Although some largemouth yellowfish may be successfully released
alive from experimental gill nets, most will perish or be too damaged/wounded for
successful release as nets will not be monitored intensively.
The issuing of a 2 year experimental research fishery permit (in particularly for
experimentation with gill nets) under current legislation was therefore thought to be
problematic as the proposed new TOPS regulations may come into effect during the
experimental phase. Clarification on the issuing of an experimental research fishery
permit for the use of restricted gears such as gill nets has however been provided by
DENC. In a formal response to the committee they indicated that they can issue a
research permit for the use of gill nets in the experimental fishery. The standing
research permit is valid for 36 months, therefore ensuring the viability of the
experiment even if the new proposed TOPS regulations are implemented.
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11. EXPERIMENTAL DESIGN
11.1 Experimental approach
The following combination of sustainable fishery development approaches
recommended by Oosthuizen (2003), Hindson et al. (2005) and the Food and
Agricultural Organization (FAO) have been applied in the development of the
Vanderkloof Dam EFMP:
11.1.1 A highly controlled scientific fishery research experiment (comprised of
fishing in a demarcated area covering roughly 5% of the dam, with a limited
number of different gear types, configurations and participants). This will
allow for:






The determination of whether fish resources are large enough to support
sustainable commercial exploitation.
The determination of potential sustainable yield.
The determination of the impact of different gear types, gear configurations,
catch areas and seasons on catch per unit effort (CPUE), mean mass, target
species, non-target bycatch species and the environment.
The determination of catch rates needed for economic forecasts and gear
efficiency assessments.
The determination of biologically optimum gear types, configurations, catch
areas and seasons with the least impact on largemouth yellowfish stocks.

11.1.2 An exploratory processing and market research approach (where fishers are
given freedom to experiment with processing, value-adding, markets and
marketing). This will allow for:



The generation of market-related research information.
The establishment of possible demand and markets for fish products.

11.1.3 A precautionary approach (using available data to recognize uncertainties of
the natural productivity of fish stocks, the current size of fish stocks, and the
effect of planned management measures). This will allow for:




Fishing in a limited area of the dam, allowing the remaining area to act as a
buffer zone against uncertainty of the resource response to experimental
research harvesting.
Setting the annual total allowable experimental catch limit at low risk level
due to insufficient/outdated data and several other unknown factors (based on
best available scientific knowledge).
Setting a precautionary reference limit for largemouth yellowfish bycatch as a
threshold for action to avoid the risk of going beyond a unknown point at
which irreversible damage may be done to the stock.

11.1.4 An adaptive management approach (where experimental fishery managers are
allowed to use ‘trial and error’ to determine effective management measures).
This will allow for:
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Experimental management measures to be adapted to get the best catch
possible without creating unsustainability.
Experimental management measures to be adjusted quickly if the need arises.
New knowledge to be generated by the deliberate use of learning processes
instead of sticking to rigid technical solutions that may be sub-optimal for
experimental purposes.

11.2 Health risks ¹
Aquatic environments can be polluted by contaminates that are accumulated by
freshwater fish (du Preez et al. 2003). This may pose a health risk to consumers of
contaminated fish. Unsafe levels of heavy metal concentrations in the tissue of fish
species is a possibility and therefore need to be assessed. Eco-Analytica laboratories
at the North-West University (NWU) has been approached to test samples for heavy
metal concentrations and determine whether fish present in the Vanderkloof Dam are
safe for human consumption. A permit for the sampling of 6 species has been issued
by NC-DENC. Samples are currently in the process of being collected.
11.3 Target Species
The following species will comprise experimental catches:
11.3.1 Target species
 Smallmouth yellowfish Labeobarbus aeneus ²
 Sharptooth catfish Clarias gariepinus ³
 Mudfish Labeo capensis ⁴
 Common carp Cyprinus carpio ⁵
 Moggel Labeo umbratus ⁶
11.3.2 Non-target by-catch species
 Largemouth yellowfish Labeobarbus kimberleyensis ⁷
11.4 Gear types ⁸
The following experimental gear types will be tested:






Gill nets ⁹
Longlines ¹⁰
Beach seine nets ¹¹
Fyke nets ¹²
Rod & line/hand lines ¹³

11.5 Zonation of the experimental fishery ¹⁴
The Vanderkloof Dam Resource Management Plan (RMP) has zoned all future
activities on the dam (DWS 2014). Figure 2 indicates the zone within which
experimental research fishing activities are permitted. This zone stretches from the
dam wall to the area just upstream of Osplaat and covers roughly 30% of the dam.
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Figure 2. Aerial photograph of Vanderkloof Dam indicating the area within which
experimental research fishing is permitted (with the exclusion of the Berg River and
Rolfontein Bay to motorized boats).
The RMP has zoned two areas within this permitted zone for the exclusion of
motorized boat activities (Figure 3). This includes the Berg River tributary and
Rolfontein Bay. There has been a request from Nature Conservation departments to
exclude motorized boat activities in the Berg River to allow for the protection of fish
eagle and black eagle breeding pairs that utilize the tributary as a nesting site.
Similarly, Rolfontein Bay (Rolfontein Nature Reserve) has been zoned as a protected
bird sanctuary and only experimental bank angling (rod&line/handline) will be
permitted there for research purposes (with the exclusion of motorized boat activities).

22

Figure 3. The two areas zoned for the exclusion of motorized boat activity (DWS
Final Draft RMP)
Gill net and longline fishing sites that proved successful in the 1980’s experiment
(Allanson & Jackson 1983), as well as areas that would allow for minimum userconflict has been identified with the help of previous experimental fishery research
participants, the Vanderkloof Angling Club and the Vanderkloof Boat Club. This
includes sites on the Free State side near the dam wall outside the no-go area, shallow
bank areas on the Northern Cape side between the Berg River and Lovers Lane, and
other sites in the Grootwater area towards Osplaat and Rolfontein Bay.
Experimental gill net sites likely to have least impact on largemouth yellowfish
populations has also been identified by the local sub-committee. These sites mainly
consist of steep banks running into deep water and areas with structure. Sites with
such topography already excludes the successful use of some gears such as bottom-set
gill nets. Due to the possibility of high largemouth yellowfish bycatch rates and the
dangers of loosing gear such sites will not be tested intensively. However, a range of
different sites will be tested in order to determine which produce the best catches with
minimum non-target bycatch and user-conflict.
At present subsistence fishing activity in Rolfontein Bay (Rolfontein Nature Reserve)
is relatively low (roughly 15 – 50 subsistence fishers utilizing the bay depending on
the season) and it is aimed to keep it low in the hope of minimizing
disturbance/conflict with white rhinoceros and other wildlife roaming in the area
(pers. comm. Mr. Themba Mathebula). Experimental bank angling will be permitted
at this site with continued access permitted to subsistence fishers using rod & line
(pers. comm. Mr. Themba Mathebula). The suitable shallow site falling outside
Rolfontein Bay in the buffer zone may also be explored for experimental bank angling
purposes and other techniques such as beach seine nets and fyke nets (pers. comm.
Mr. Themba Mathebula).
11.6 Access to the dam
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Access to the dam for launching a boat can be gained via the existing VAC controlled
access slipway where infrastructure already exist. The landing of a boat at other areas
where experimental bank angling and beach seine nets can be tested could be explored
as the experiment progresses.
11.7 Experimental fishing operation
The base experimental gear configurations will remain the same throughout the
experimental fishery, unless stipulated biological reference points are exceeded or
data shows that the amount of gear does not allow sufficient tonnage. As new data
about gear selectivity/efficiency becomes available through experimentation, the
addition or exclusion of certain gear types, configurations and catch areas/seasons
should be permitted.
11.7.1 Boat fishing
Weather forecasts must be monitored on a daily basis to avoid setting gears (mainly
gill nets, longlines) before and/or on bad-weather days when retrieval may not be
possible. This is to prevent catches from spoiling and to prevent the dangers/safety
issues of experimental gears left unattended for extended periods due to bad-weather
conditions.
The effect of different soaking times on the quality of gill net and longline catches
will be tested to determine the most cost effective soaking time allowing for optimum
product quality.
Gill nets, longlines, fyke nets and beach seine nets will be fished in a range of
different areas within the zone permitted for experimental fishery activities. Initial
experimental activities will only occur in a small area within the permitted zone,
covering roughly 5% of the dam. Gill nets and longlines will be fished simultaneously
in different areas (shallow/deep; bottom/surface). Longlines will be set
simultaneously, 3 fleets on the bottom (using weighted lines anchored to the bottom)
and 3 fleets on the surface (using floating lines anchored to the bottom). Gill nets will
be set simultaneously, 3 fleets on the bottom (using sinking nets with bottom rope
weighs and top rope floats, anchored to the bottom) and 3 fleets on the surface (using
floating nets with bottom rope weights, anchored to the bottom). Fyke nets will be set
simultaneously, each in a different area, anchored to the bottom.
During the retrieval of gill nets, longlines and fyke nets all fish will be separated
according to fleet and mesh size by placing them into separate labelled bins. This will
allow for accurate experimental catch data collection at the processing centre. All
largemouth yellowfish landed alive in any of these experimental gears during hauling
will be released immediately after being measured and weighed. The recording and
measuring of any other fish species released alive from fyke nets (including
under/over sized fish) will be tested for practicality.
Boat fishers can travel to suitable sites to fish with beach seine nets before and/or after
setting/hauling gill nets, longlines and fyke nets. All largemouth yellowfish caught
with beach seine nets must be released alive after being measured, weighed and
recorded. The recording and measuring of any other fish species released alive from
beach seine nets (over/under sized fish) will be tested for practicality.
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11.7.2 Bank angling
Rod & line/hand line experimental fishers will record their fishing sessions (date,
catch location, start time, end time, gear type, total catch number by species) which
will be submitted to the processing centre together with the catch (or part thereof)
they wish to sell.
11.7.3 Frequency of experimental fishing days
Experimental fishing will take place on week days with the option of fishing on
weekends, especially if bad-weather days prevented fishing activities during the week.
In order to generate enough data per gear type it should be aimed to fish each gear
type at least twice per week.
11.8 Landing of fish
All boat catches will be landed at the VAC slipway where infrastructure already exist.
Once landed the entire catch must be transported directly to the processing centre
where scientific data collection will take place. Thereafter fish will be processed for
market/distribution and all waste collected for use as bait and/or fish compost.
Experimental rod&line/handline fishers will be expected to transport/deliver any fish
they wish to cell to the processing centre by their own means. Alternatively, there
may be an option to collect their catches via boat (on days when boat fishers operate
near experimental bank angling areas) and transport to the processing facility.
It is suspected that experimental boat fishers may want to keep a small part of the
daily catch for household consumption. This part of the catch is termed “fry” in the
commercial marine line fishing sector where it is acceptable for fishers to keep small
quantities of the daily catch for household consumption. The fry, however, does not
form part of the catch statistics (as it is not processed and sold with the rest of the
catch) and in some cases, if catches for the day were poor, may comprise the entire
catch. If fry is not recorded it will affect the CPUE statistics of the experiment. The
EFMP committee needs to decide if boat fishers will be allowed to keep fry during the
experimental phase. If allowed it is suggested that the amount of fry per day per fisher
be limited in order to prevent experimental fishers from selling large quantities of fish
outside the project to generate a more immediate daily income. If allowed, it is
suggested that fry may only be taken after scientific data collection at the processing
plant has been completed on the entire catch. All fry have to be recorded for
experimental purposes. Experimental bank anglers will have the option to sell any part
of their daily catch to the processing centre, but their catch records need to include the
entire daily catch by species and weight.
11.9 Data collection
Experimental fishers will use hand-held instruments to collect the following
information at each experimental fishing site before setting gill nets, longlines and
fyke nets, and before starting hand line, rod & line and beach seine net fishing
sessions:
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time & date
GPS position (or general location in the case of rod & line catches)
depth
temperature before setting and hauling gear
pH
turbidity (Secchi depth)
total dissolved solids
electrical conductivity
dissolved oxygen
fishing effort (gear type, mesh size, net/line length, number of hooks, soak
time/fishing session length)

Further scientific data collection and processing of catches will take place at the fish
processing centre. Once catches are landed here the fishery manager and/or trained
fish processors will sample the following scientific data:








species per number and weight
fork length
sex
gonad mass
eviscerated mass (gut removed)
maturity
Full biological assessment on any largemouth yellowfish landed dead

11.10 Fish processing and distribution
After data collection fish will be processed for sale and distribution.
11.11 Waste disposal
Fish waste in the form of heads will be used as bait for experimental longlines. A fish
composting side project may be developed/explored during the experiment (standard
fish composting unit and method could be tested), and this option should form part of
the basic assessment report (basic EIA) for the planned processing centre
development. The possibility of using additional fish waste either as direct animal
feed, agricultural fertilizer, or as fishmeal for ingredients in livestock, poultry and
aquaculture feed may also be explored.
11.12 Data analysis ¹⁵
Trends in catch and CPUE data will be monitored by the fishery manager on a
monthly basis. After the first 3 months data will be reviewed by the advisory
committee and the management approach (including regulations) revisited. The
fishery manager will also monitor by-catch data of largemouth yellowfish on a daily
basis to ensure stipulated biological reference points and by-catch limits are not
exceeded. Scientific assessment of the experimental fishery at the end of the 2 year
period will be the responsibility of the RFP and a scientific working group still to be
established at Rhodes University. The RFP will assess the economic feasibility and
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biological sustainability of the experimental fishery at the end of the 2 year
experimental period. This will allow for the identification of seasonal impacts.
Catch data generated in the experimental fishery could be used to simulate the
response of fish stocks to different exploitation strategies. A per-recruit approach is
considered appropriate as it can be used to assess biological reference points (BRPs)
to achieve management targets (Beverton & Holt 1957; Thompson & Allison 1997;
Booth & Weyl 2004; Kanyerere et al. 2005; Weyl et al. 2005a, 2005b). These models
have been suggested to give an indication of the effect of exploitation on the
spawning stock biomass of species (Booth & Buxton 1997; Butterworth et al. 1989;
Punt et al. 1996). Specifically, biological reference points (BRPs) or indicators can be
derived, which will provide an indication of how much fishing effort it takes to
compromise the biological sustainability of fish stocks (Allan et al. 2005; Mace 1994;
Sparre & Venema 1997). Because one of the aims of the experimental research
fishery is to ascertain the sustainability of its biological harvest a spawner biomassper-recruit (SBR) approach could be used to assess the response of SBR to different
levels of fishing mortality and age at selection. This method could be used at the end
of the 2 year experimental period to determine possible sustainable harvest levels for a
subsequent small-scale commercial fishery.
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12. BUSINESS PLAN
If demand and market for freshwater fish products can be established, and the
experimental research fishery proves biologically sustainable and economically
feasible, a business plan will be provided for a subsequent small-scale commercial
phase.
12.1 Expected catch rates and supply of product
Due to the lack of long-term catch data, accurate estimates of expected catch rates
(and product supply) cannot be determined. It is the aim of the experimental research
fishery to provide the data needed to forecast expected catch rates per gear type, catch
location and season. These forecasts can only be made after completion of the 2 year
experimental research project.
12.2 Expected price/kg
It is expected to achieve a minimum of R10/kg whole fish (un-gutted) before valueadding. Experimental fishers will however be given freedom to experiment with
value-adding in order to increase income/profits.
12.3 Economic forecast
Reliable economic analysis and forecasts of expected profit cannot be calculated as
there are no long term catch data to estimate accurate expected catch rates, and there
is no market related research information. This is one of the aims of the experimental
research fishery. An economic forecast can only be provided with the business plan
after completion of the 2 year experimental research project, if the experiment proves
feasible.
12.4 Processing facility and multipurpose shop
A temporary processing plant and multipurpose shop is currently being planned for
construction. The processing centre will act as the main point of processing, sale and
distribution of fish products. Retrofitted shipping containers will be used as they will
simplify the construction process and allow for easy removal in the case that the
experiment proves unfeasible. Alternatively, the use of retrofitted shipping containers
allows for easy upgrading of the centre if the need arises. Renosterberg Municipality
has been approached to discuss and identify a suitable site for the construction of such
a processing centre, sewerage system and connection to water/electricity in
Keurtjieskloof. The municipality indicated that they have the capacity to deal with the
potential sewerage and that connection to water and electricity is available. The
municipality will continue assisting in the identification of alternative sites so that all
options may be explored. NC-DALRRD engineers are in the process of conducting
site surveys for the design and layout of the planned development.
Development/construction of the proposed processing centre triggers the following
listed activity in the Environmental Impact Assessment Regulations (2014):
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"The development and related operation of facilities or infrastructure for the slaughter
of animals with a product throughput of- (i) poultry exceeding 50 poultry per day; (ii)
reptiles, game and red meat exceeding 6 units per day; or (iii) fish, crustaceans and
amphibians with a wet weight product throughput of 20 000 kg per annum."
Therefore, the construction of any infrastructure to process fish in excess of 20 t per
annum (currently a maximum of 60 t per annum planned for the experiment) may not
commence without environmental authorization from the competent authority. This
consists of the submission of basic assessment report (BAR) and environmental
management programme (EMP), and where applicable closure plan, to competent
authority. The basic assessment report must include specialist reports, a EMP, and
where applicable a closure plan, which have been subjected to a public participation
process of at least 30 days and which reflects the incorporation of comments received,
including any comments of the competent authority. The documents must be
submitted within 140 days of receipt of the application by the competent authority.
The competent authority must then within 107 days of receipt of the basic assessment
report and EMP, or where relevant the closure plan, in writing- (a) grant
environmental authorisation in respect of all or part of the activity applied for; or (b)
refuse environmental authorisation. To the extent that authorisation is granted for an
alternative, such alternative must, for the purposes of sub-regulation (1), be regarded
as having been applied for, consulted on and its impacts investigated.
In addition, the proposed processing centre will need to obtain accreditation from the
South African State Veterinary Services to certify that it complies with the Animal
Diseases Act (Act 35 of 1984).
NC-DALRRD has indicated that Rhodes University will take responsibility of the
procurement process for the construction of the processing centre. Rhodes University
will appoint the builders/contractors/EIA specialists via their procurement policy. The
NC-DALRRD engineer assigned to the project will assist in the design, layout,
planning and construction costing of the processing centre. Importantly, a waste
management system and plan needs to be developed to deal with potential waste
issues effectively.
12.5 Initial potential markets to explore
12.5.1 Local markets
 Keurtjieskloof
 Petrusville
 Phillipstown
 Luckhoff
 Koffiefontein
 School feeding scheme
 Agricultural sector
12.6 Initial products to explore
The potential and feasibility of the following products could be tested:


Whole fish (un-gutted)
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Whole fish (gutted/head off)
Fresh fish fillets
Smoked fish fillets
Fish boerewors
Fish cakes
Dried fish
Curried fish
Fish waste (heads, fins and guts) as direct feed for agricultural animals
(chicken and pig feed)
Fish compost (heads, fins and guts) for use as agricultural fertilizer
Fishmeal (from heads, fins and guts) as ingredient for animal feed (forming at
levels 3-10% of chicken feed – de Koning 2005), aquaculture feed and
agricultural fertilizer. The average conversion factor from fish to fishmeal is
23% (de Koning 2005)
Fish oil

12.7 Product distribution/transportation
A vehicle fitted with a cooling canopy will be necessary to transport catches to the
processing centre and distribute products to various points of sale.
12.8 Basic skills and qualifications needed for participants
Experimental fishers will need the following skills and qualifications in order to
execute the experimental fishery (Table 3). Successful applicants lacking these skills
will need to undergo training courses and found competent before the experiment can
commence.
Table 3. Skills, qualifications and training courses necessary for participants to
execute the experimental fishery.
Boat fishers

Bank anglers

Fish processors

Shop managers

Basic literacy and
numerical skills

Basic literacy and
numerical skills

Food processing &
value-adding

Senior certificate

Basic fishing (gill net,
longline, fyke net,
beach seine net and
electro fishing
techniques)

Basic fishing skills
(bank angling)

Basic First Aid and
fire fighting

Basic accounting

Skippers license

Basic First Aid and
fire fighting

Training course at
Disaneng Dam
fisheries project

Small business
management

Boat handling skills

Survival swimming &
basic rescue

Fish ID skills

Entrepreneurship

Basic First Aid and
fire fighting

Conflict resolution

Marketing
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Survival swimming &
basic rescue

Training course at
Disaneng Dam
fisheries project

Basic First Aid and
fire fighting

Conflict resolution

Fish ID skills

Training course at
Disaneng Dam
fisheries project

Training course at
Disaneng Dam
fisheries project

Fish ID skills

Fish ID skills

12.9 Basic infrastructure required
The following basic infrastructure need to be in place and in working order before the
experiment can commence:












A slipway to launch a vessel
Access to suitable sites for a range of different experimental fishing techniques
A storage facility for fishing gear
Cooling and freezing facilities for fish, bait and products
A fish processing centre including standard necessary equipment
A multipurpose shop including standard necessary equipment
Water and electricity
Ablutions
Fish waste disposal infrastructure (sewerage system, waste removal/processor,
standard fish composting unit, fish waste plan)
Transportation for fishing gear and catches
Transportation for fish products to various points of sale

12.10 Estimated initial start-up cost (minimum capital investment)
Table 4. Rough initial start-up cost estimate.
Items

QTY

Fishing Gear
7 m boat
Trailer
outboard motors
motor installation
auxiliary engine hatch
hydraulic steering system
electric bilge pump
depth echo sounder (Garmin 151dv)
crew saver life jackets with personal strobe lights
emergency flare kit
fire extinguisher
emergency head lamp
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1
1
2
1
1
1
1
1
5
1
1
1

Total
cost

emergency thermal blankets
first aid kit
emergency towing rope
throw bag with rope
torpedo buoy
emergency food rations
gill nets
Longlines
marker buoys
fyke nets
seine nets
commercial fish bins
oil skins
Wetsuits
Waders
fisheries research jackets
Processing Centre
Environmental Impact Assessment
general waste sewerage system and connection
water & electricity connection
solar power & installation
refrigerated shipping container
freezer shipping container
processing shipping container
office shipping container
storage shipping container
spaza shop shipping container
industrial kitchen shipping container
ablution shipping container
ice plant shipping container
shipping container transport/delivery cost
Generators
concrete foundations for shipping containers
solar geyser
Freezers
Fridges
fencing around processing centre
electrified fencing and installation
CCTV cameras & installation
mincer/grinder machine
sausage machine
fishmeal production machine
fish smoking machine
electronic bench and platform scales
industrial aluminium/stainless steel tables
cleaning and filleting knives etc.
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10
1
1
1
1
3
8
8
32
6
1
80
6
5
5
5
1
1
1
1
1
1
1
1
1
1
1
1
9

1
2
2
1
1
2
2
1
1
2
5
10

freezer suits
freezer gloves (PVC insulated)
processing gloves
overalls, boots, head nets etc.
hose pipe & fittings
cash register machine
first aid kit
fire extinguishers
fire extinguisher signs
Stationary
Transport
1 ton bakkie
freezer/cooling trailer
Conflict Management
breathalysers
chromadeck signboards, posts and construction costs
Fishers Communication
2-way radios
Public Communication
website design
fishery logo design
Training Short Courses
basic first aid and fire fighting
NSRI waterwise course
skippers license
conflict resolution
entrepreneurship & small business management
basic accounting
food processing and value-adding
Laboratory Tests
fish heavy metal concentration tests
Data Collection in the field
Rapala 25kg pro guide digital scales
Salter 50 kg mechanical hanging scales
hand held water quality instruments (multi-parameter)
hand held GPS (Garmin etrex 10)
data note books
Rolfontein Nature Reserve Office for fishery manager
Stationary
Monthly expenses of first 12 months of operation
Monthly operational expense
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3
10
50
4
1
1
1
3
3

1
1
2
2
4
1
1
8
4
5
9
9
5
5
18
3
3
3
1
20
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12.11 Monthly cost and income
Monthly costs will require subsidy during months when experimental profits are
insufficient (Table 5).
Table 5. Rough estimated monthly cost and income.
Monthly Income (aim)
Aim
experimental catches

5000 kg

at R10/kg min.
min. TOTAL

R 50 000.00
R 50 000.00

Monthly Expenses (rough estimate)
Processing centre
contract cellphone expense
Water
electricity
product packaging materials
cleaning agents & equipment
Stationary

200 kl
full solar a possibility

sub total

R 500.00
R 4 812.00
N/A
R 2 000.00
R 800.00
R 400.00
R 8 512.00

sub total

R 200.00
R 200.00

sub total

R 4 000.00
R 4 000.00
R 8 000.00

1
3
4
10
sub total

R 4 000.00
R 8 100.00
R 10 800.00
R 10 000.00
R 32 900.00

TOTAL

R 49 612.00

TOTAL

R 388.00

R24.06/kl

Fishery Manager Office
Stationary
Vehicle and boat fuel
vehicle fuel
boat fuel
Salaries
shop manager salary
fish processor salaries
boat fisher salaries
bank angler fish purchases

NC-DALRRD to decide
NC-DALRRD to decide
NC-DALRRD to decide
total 1000 kg @ 10/kg

Total Monthly Expenses (rough estimate)
Total expenses
Net Monthly Income (rough estimate)
Less expenses
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13. MONITORING AND CONTROL
Stringent monitoring and control measures will ensure the scientific integrity of the
experiment, that permit conditions are met and compliance with regulations adhered
to.
13.1 Monitoring and control responsibilities
Enforcement of control measures and experimental fishery regulations will be the
responsibility of the SAPS water wing and Northern Cape Department of
Environment and Nature Conservation (NC-DENC). NC-DENC will inspect all
fishing gear, fishing operations, catch and processing activities on a ad hoc basis in
order to ensure compliance with regulations as set out in the final EFMP. They will
also evaluate and monitor any additional environmental impacts that might arise from
experimental fishery activities. The SAPS water wing has the mandate to enforce all
SAMSA regulations pertaining to boating and other activities on the dam, as well as
monitoring and dealing with user conflict issues.
Monitoring of all aspects of the experimental fishery will be the responsibility of the
Rural Fisheries Programme through the deployment of a fishery manager. The onsite
fishery manager will also conduct continues biological and economic data collection
as required for the feasibility assessment of the experiment. In addition, NC-DENC
and NC-DALLRD will collect data in the form of compulsory monthly catch returns
and product sales, submitted by the fishery manager.
13.2 Monitoring and control measures
Control measures to be implemented before, during and after fishing operations
(adapted from Bergh & Davies 2002):
13.2.1 During vessel launching
 Vessel launch site limited to the Vanderkloof Angling Club controlled access
slipway.
 NC-DENC to conduct ad hoc vessel inspections to ensure compliance with
EFMP regulations (e.g. gear type, gear configurations, safety equipment etc.).
 Fishery manager deployed on a ad hoc basis to ensure compliance with EFMP
regulations.
 SAPS water wing to conduct ad hoc vessel inspections to ensure compliance
with SAMSA regulations.
13.2.2 While fishing
 NC-DENC to conduct ad hoc inspections to ensure compliance with EFMP
regulations (e.g. gear type, gear configurations, size limits, species
composition, catch areas, user conflict etc.).
 Fishery manager deployed on a ad hoc basis to monitoring fishing activities,
ensure scientific integrity of the experiment, ensure adherence to experimental
design and EFMP regulations and to monitor potential user conflict.
 SAPS water wing to conduct ad hoc inspections to ensure compliance with
SAMSA regulations and deal with potential user conflict.
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13.2.3 During landing
 Vessel landing site limited to the Vanderkloof Angling Club controlled access
slipway.
 NC-DENC to conduct ad hoc inspections during landing to ensure compliance
with EFMP regulations (e.g. gear type, gear number, size limits, species
composition, safety equipment etc.).
 Fishery manager deployed to monitor and transport landings, conduct
scientific data collection and oversee logbook data entries.
 SAPS water wing to conduct ad hoc vessel inspections to ensure compliance
with SAMSA regulations.
 After landing, all experimental catches must be transported directly to the
processing centre for scientific data collection, processing, sale and
distribution.
13.2.4 Monthly catch returns
 The fishery manager to submit accurate monthly catch return logbooks to NCDENC and NC-DALRRD.
13.2.5 Avoidance of user conflict
 NC-DENC (via boat), SAPS water wing (via boat) and the fishery manager to
conduct ad hoc patrols to ensure experimental gears are set in such a way that
allows the safe passage of recreational users.
 Conflict over popular fishing spots (such as certain areas in the Lovers Lane
tributary) are expected to arise at certain times. These issues, if/when they
arise, must be noted in writing and submitted to the EFMP advisory committee
for discussion and review during monthly meetings.
13.2.6 Committee member observations
 If a committee member wishes to observe the landing of fish at the processing
centre, or the processing process itself, he/she must request such a visit from
the local fishery manager. Upon request the manager will notify the committee
member of a suitable time for a accompanied visit to either landing or
processing activities. No committee member may enter the processing centre
unaccompanied by the fishery manager. Inspections are the duty of the
competent authorities (NC-DENC etc.). During permitted processing visits
committee members may not be accompanied by other parties and may not
disrupt/hamper or dictate experimental activities. They may merely observe
and report any recommendations/suggestions during the monthly committee
meetings.
13.3 Safety measures




A local UPN system is already in place whereby any boaters (recreational or
experimental) in distress can send a sms to a centralized emergency number
which immediately notifies the local SAPS water wing with the location of the
distress call.
Experimental boat fishers will be equipped with crew saver life jackets fitted
with personal strobe lights.
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The experimental fishery boat will be equipped with all necessary safety
equipment as stipulated by SAMSA regulations.
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14. PERFORMANCE INDICATORS TO MEASURE ACHIEVEMENT OF
OBJECTIVES
14.1 Biological indicators ¹⁶
Table 6 lists the initial performance indicators and precautionary reference points
necessary to achieve the main biological objectives of the experiment. Biological
performance indicators may be adjusted as more information becomes available.
Table 6. Initial performance indicators and precautionary reference points necessary
to achieve the main biological objectives of the experimental fishery (subject to
change as the experiment progresses and new data becomes available).
Species
largemouth
yellowfish

Gear
type
Gill nets

largemouth
yellowfish

Seine
nets, fyke
nets, rod
& line,
electro
fisher
smallmouth Gill nets
yellowfish,
mudfish

smallmouth Seine
yellowfish
nets, fyke
nets, rod
& line,
electro

Criteria to
be measured
Sustainability
of fish stocks
via
minimizing
impacts on
by-catch

Management
objective
Maximum mesh
size limited to 90
mm. Reproductive
capacity sustained
into future with low
risk. In addition, set
a precautionary
monthly by-catch
limit

Indicator Measurement

Action

Time frame

Release all
largemouth
yellowfish
landed alive
(low
probability).
If/once 20
largemouth
yellowfish
are landed
dead per
month
remove gill
nets for rest
of the month
Release all
largemouth
yellowfish
alive

Daily assessment.
Annual
assessment of
monthly trends
necessary to allow
for determination
of spatial and
temporal/seasonal
trends in
largemouth
yellowfish bycatch

Annual
assessment of
monthly trends
necessary to allow
for determination
of spatial and
temporal/seasonal
trends in
smallmouth
yellowfish catches
Daily assessment

Catch
limits on
LY
landed
dead

Occurrence
and number

Sustainability Productive capacity
of fish stocks sustained into
via live
future with low risk
release of all
captures

Live
captures

Occurrence

Sustainability
of fish stocks
via
minimizing
impacts on
target
species

Maturity

Proportion of
maturity at
selection

Abandon
mesh size if
length at
selection is
below length
at 50%
maturity

Size
limits

Fork length

Release fish
< 360 mm
(female
length at
50%

Limit the minimum
(60 mm) and
maximum (90 mm)
mesh sizes allowed
for
experimentation.
Reproductive
capacity sustained
into future with low
risk
Sustainability Reproductive
of fish stocks capacity sustained
via
into future with low
minimizing
risk
impacts on
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Daily assessment

fisher

target
species

mudfish

Seine
nets, fyke
nets, rod
& line,
electro
fisher

Sustainability
of fish stocks
via
minimizing
impacts on
target
species

Reproductive
capacity sustained
into future with low
risk

Size
limits

Fork length

sharptooth
catfish

Longlines,
seine
nets, fyke
nets, rod
& line,
electro
fisher

Sustainability
of fish stocks
via
minimizing
impacts on
target
species

Reproductive
capacity sustained
into future with low
risk

Size
limits

Fork length

All species

All gears

Assessment
of trends in
CPUE

Productive capacity
sustained into
future with low risk

Catch
per unit
effort
(CPUE)

Catch per trip
per gear

All species

All gears

Resource
response to
harvesting
and
assessment
of biological
sustainability

Productive capacity
sustained into
future with low risk

Yield per
recruit
model

Biological
reference
points (BRP's)

maturity in
Lake Gariep)
and > 440
mm
(spawning
stock)
Release fish
< 323 mm
(female
length at
50%
maturity in
Lake Gariep)
and > 400
mm
(spawning
stock)
Release fish
< ? mm
(length ? at
50%
maturity – to
be
determined
with
experimental
catches)
Abandon
gear type or
reduce effort
if CPUE
drops below
40-50% of
initial CPUE

Maintain
Spawner
Biomass
Recruit (SBR)
above 50%
of pristine
biomass

Daily assessment

Annual
assessment of
monthly trends
necessary to allow
for determination
of spatial and
temporal/seasonal
trends

Assess at end of 2
year experiment.
Assessment of
monthly trends
over 2 seasonal
cycles necessary
to allow for
determination of
spatial and
temporal/seasonal
trends
Assess at end of 2
year experiment

14.2 Economic indicators
Table 7 lists the performance indicators to achieve the main economic objectives. It is
important to note that these reference points are suggestions only and may be adjusted
as the experimental fishery proceeds.
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Table 7. Performance indicators to achieve the main economic objectives of the
experimental fishery.
Economics
Capital
expenditure

Indicator
Cost of capital
(building
infrastructure,
equipment, boat,
engines etc.)

Measurement
Final costing of all
capital items and
equipment

Action
Assess
replacement costs
of capital against
profits. Assess
within business
plan
Assess within
business plan

Time frame
Annual
assessment

Labour

Cost of labour

Detailed labour
costs, including
UIF etc.

Monthly
operational
costs and
revenue

Breakdown of
monthly
operational
expenses and
revenue

Full cost
breakdown per
item

Assess within
business plan

Annual
assessment

Capital and
equipment
maintenance/
replacement
costs

Maintenance and
refurbishments
required per
month

Full cost
breakdown per
item

Assess within
business plan

Assess at
end of
experiment

Viability of
business

Rent excluding
capital
expenditure and
including capital

Viability of
business
with/without
government
subsidy

Assessment of
viability

Assess at
end of
experiment
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Annual
assessment

15. MANAGEMENT MEASURES ¹⁷
Traditional management measures in the form of the following regulations will be
used to control experimental fishery activities:
15.1 Regulation 1: Duration of the experiment
Experimental fishing will run continuously for a minimum of two full years to allow
for the assessment of trends in catches and CPUE over two full seasonal cycles.
15.2 Regulation 2: Restrictive licensing
One experimental research fishery permit will be issued.
15.3 Regulation 3: Annual harvest limitation ¹⁸
The annual experimental harvest limit will not exceed 60 tons irrespective of species
(with the exception of a precautionary monthly by-catch limit for near threatened
largemouth yellowfish as stipulated under the experimental regulations). This limit is
24-40% of the sustainable harvest limit recommended by Allanson and Jackson
(1983) and should allow for the economic feasibility assessment of the experiment
while at the same time ensuring adherence to the precautionary principle. If/once the
annual harvest limit is reached all experimental fishing must stop for the remainder of
the season.
15.4 Regulation 4: Participation limitation
A total of 18 trained participants will execute the experimental fishery:





1 processing/shop manager (marketing, sales, finance, business administration
and product distribution)
3 fish processors (biological data collection, fish processing, product
preparation,)
4 boat fishers (using gill nets, longlines, beach seine nets and fyke nets)
10 bank anglers (using rod & line and hand lines)

15.5 Regulation 5: Vessel limitation ¹⁹
One 7 - 9 m open deck boat will be used to set/retrieve gill nets, longlines, fyke nets,
beach seine nets and transport catches and experimental fishers.
15.6 Regulation 6: Preliminary gear type and configuration limitations
The restrictions and configurations listed below should only be seen as a starting point
when initiating the experimental fishery. An adaptive management approach
regarding gear limitations will be necessary as more information through
experimentation becomes available. After the initial 3 month trial period the advisory
committee will review new data and exclude any gear types that proved inefficient for
experimental purposes. This may include gears that proved to catch insufficient
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tonnage, gears that proved impractical for the local Vanderkloof Dam conditions, or
gears such as fyke nets which may prove to be to susceptible to theft.
Although configurations should remain the same for the base experimental gears (to
ensure standardized long term catch data), it may be necessary to cease with particular
gears/configurations if the harvest of certain species exceeds those biological
reference points stipulated. It may also be necessary to increase the amount of certain
gear types in order to achieve sufficient monthly tonnage. Amendments to gear
configurations and the addition or exclusion of certain gears needs to be permitted as
more information about catch rates, gear efficiency, target species and by-catch
concerns become available. Additions/exclusions of gears must be discussed and
decided on by the EFMP advisory committee before any amendments to permit
conditions can be requested.
Each of the following gear types will be tested and must be used at least once per
week to allow for sufficient data per gear type at the end of the 2 year experimental
period:
15.6.1 Gill nets: 3 x surface-set, 3 x bottom-set (Table 8).
Table 8. Gill net gear configurations (subject to change during experimentation as
new information becomes available). Mesh sizes < 60 mm (due to high selectivity for
immature smallmouth yellowfish) and > 100 mm (due to high selectivity for
large/adult largemouth yellowfish) are excluded according to the management
recommendations made by Richardson et al. (2009) and Ellender et al. (2012).
Gear specifications
total fleet length
fleet #
Individual fleet length
fleet depth
mesh panels per fleet
Individual panel length
mesh sizes
marker buoy intervals
Pillar buoy intervals

Restrictions
270 m
6
45 m
2/3 m
3
15 m
60, 75, 90 mm
5m
<50 m

15.6.2 Longlines: 3 x surface-set, 3 x bottom-set (Table 9).
Table 9. Longline gear configurations (subject to change during experimentation as
new information becomes available).
Gear specifications
longline width
total longline length
fleet #
fleet length
hook type
hook size
# hooks

Restrictions
12 mm rope
240 m
6
40 m
circle
5/0
20/40 m
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# total hooks
float intervals
hook trace from top rope
trace strength
marker buoy intervals
Pillar buoy intervals

120
1m
1m
50 kg
5m
<50 m

15.6.3 Fyke nets: 6
The effectiveness of baited fyke nets may also be explored.
15.6.4 Beach seine net: 1 (50 m)
The effectiveness of baited beach seine net catch locations may also be explored.
15.6.5 Rod & reel/hand line: 10
10 subsistence fishers will be nominated under the experimental permit to test the
effectiveness of these two methods.
15.7 Regulation 7: Restrictive vessel launching and landing sites
Vessel launching and landing will be restricted to the Vanderkloof Angling Club
slipway:
The landing of the boat at areas where beach seine netting and rod & line techniques
can be tested will be permitted, with the exception of a special permit needed from
DWS for the use of the area on the Freestate side near the dam wall outside the no-go
area.
15.8 Regulation 8: Closed season ²⁰
The implementation of a closed season could be considered for certain gear types
during the peak spawning season (November - January) if they are found to be
selective in catching large upstream reproductive migrations or spawning
aggregations of fish species during that period (it is not yet known if yellowfish
species have adapted to spawn in the dam, specifically in the area designated for
experimental fishing). In such a case, this regulation could be considered during
reproductive migrations or spawning aggregations in certain areas only, such as
tributaries and shallow flooded riparian zones, leaving other areas in the main dam
open to fishing (see area closures below).
15.9 Regulation 9: Area closures ²¹
Experimental fishing will take place within the area that has been zoned for
experimental fishery activities by the Vanderkloof Dam Resource Management Plan
(DWS 2014), with the exclusion of the Berg River tributary and Rolfontein Bay to
any motorised boat activity. The rest of the dam will not be fished and will in effect
act as a buffer zone (precautionary measure) against uncertainty of the resource
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response to experimental harvesting. Initial experimental fishing will only take place
at certain areas within the permitted zone, covering roughly 5% of the dam.
Experimental sites within this zone that are likely to have the least impact on
largemouth yellowfish populations have been identified by local recreational anglers
and community members involved in the previous fisheries potential study conducted
in the 1980’s (Allanson & Jackson 1983). This information will be taken into account
when setting experimental fishing gears. However, a range of different sites will be
tested to determine which areas produce the least amount of non-target largemouth
yellowfish by-catch.
15.10 Regulation 10: Avoidance of user conflict







All recreational resource users to sign an indemnity and terms of conditions
agreement form (not to disturb/tamper/damage gear) before allowed to launch
a boat at the controlled access slipway.
Experimental fishers to indicate on a daily basis the areas where they intend to
set gear. This to be indicated on the notice board (to be constructed) at the
Vanderkloof Angling Club controlled access slipway.
Set gill nets and longlines parallel to the shoreline to ensure safe passage of
boat anglers and other recreational users.
Set gill nets and longlines in such a way that they will not block the entrance
of tributaries/bays and not prevent the passage of recreational boats within a
safe distance from gears.
Orange pillar buoys to be attached to the ends of all experimental gears (or at
50 m intervals) to ensure good visibility by other users. Orange marker buoys
will be attached to all experimental gears at 5 m intervals.
A safe passing distance from experimental gears and marker buoys needs to be
further discussed and a limit determined.

15.11 Regulation 11: Size limits



A preliminary minimum size limit of 360 mm (female length at 50% maturity
in Lake Gariep) and maximum size limit of 440 mm for smallmouth
yellowfish catches with fyke nets, beach seine nets, hand lines and rod & line.
A preliminary minimum size limit of 323 mm (female length at 50% maturity
in Lake Gariep) and a maximum size limit of 400 mm for mudfish catches in
shore fishing gears.

15.12 Regulation 12: Preliminary biological indicators/reference points


For the first three months a total of 20 largemouth yellowfish may be landed
dead per month in gill nets, irrespective of size. This limit will act as a
threshold for action to avoid the risk of going beyond a unknown point at
which irreversible damage may be done to fish stocks. Once this precautionary
reference limit is reached all gill nets should be excluded for the rest of the
month. This precautionary by-catch limit should allow for enough data to be
generated so that a solid scientific assessment regarding the spatial and
seasonal impacts on largemouth yellowfish by-catch can be made after the 2
year experiment. Theoretical this suggested limit should also allow for
sufficient tonnage of gill net catches, in which case the remaining tonnage can
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be harvested with the other methods (longlines, beach seine nets, fyke nets and
rod & line). As the experiment progresses different areas and seasons
producing the least amount of largemouth yellowfish gill net by-catch may be
identified and focussed on in future in order to minimize by-catch of this Near
Threatened species to an absolute minimum. If, after the first three months, the
advisory committee finds that the economic feasibility of the experiment is
compromised by this limit, the reference point may be adjusted, as long as it
continues to adhere to a precautionary limit that will not compromise the
reproductive sustainability of the species.
Abandon gill net mesh size if length at selection is below length at 50%
maturity (annual assessment).
Abandon gear type or reduce effort if CPUE drops below 40-50% of initial
CPUE (assess at end of 2 year experiment).
Release all largemouth yellowfish landed alive with gill nets, longlines, beach
seine nets, fyke nets and rod & line (daily assessment).
Maintain Spawner Biomass Recruit (SBR) of all species above 50% of the
pristine biomass (Assess at end of 2 year experiment).
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16. EVALUATION CRITERIA
EXPERIMENTAL FISHERS

AND

NOMINATION

PROCESS

OF

16.1 Process to nominate participants for the experimental fishery







Develop application criteria for experimental fishers.
The EFMP advisory committee to assess experimental fisher applications and
recommend suitable eligible candidates with the capacity for development.
Before NC-DALRRD makes a final decision a provisional list of successful
applicants should be issued.
The provisional list should be made available to the local community.
Interested and affected parties in the community may then be invited to
comment on the list and, in particular, inform the delegated authority if any
applicant has been excluded from the provisional list or whether any applicant
included on the provisional list should be excluded.
Establish the commitments of the successful applicants in terms of a contract,
permit conditions and by signature of a Code of Conduct.

Successful experimental fisher applicants will not be entitled to fishing rights in a
subsequent commercial phase, should the experiment prove feasible. They will simply
be issued with an experimental research permit. If rights are ultimately allocated in a
subsequent small-scale commercial fishery, applicants should be evaluated on a caseby-case basis, where performance in the experimental phase will be taken into account
in the scoring system.
To qualify for experimental fisher applications, applicants must meet certain criteria
still to be developed. Below are a few suggested criteria to work from:
16.2 Suggested criteria to qualify for an experimental fisher application ²²










Only South African citizens may apply (proof of ID document).
Applicants over the age of 18 may apply.
Preference will be given to applicants who can demonstrate that they are
dependent on fish resources for their basic needs (subsist from catch or
engaged in the sale or barter thereof).
Applicants who are unemployed and those with no other sources of regular
income should be considered.
Applicants will be required to demonstrate that, during experimental fishing,
they are able to personally exercise the right.
Applicants must have the capacity and willingness to learn new skills.
Acceptance and commitment of applicants to develop the venture within the
EFMP guidelines and permit conditions.
An application should not be considered if it is not signed by the applicant or
if the applicant provided false information or false documents.
An application should not be considered if it is received after the closing date.
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17. FINANCE AND ADMINISTRATION
17.1 Liability responsibilities
Liability issues and insurance regarding the safety of experimental fishers need to be
discussed and responsible parties identified. DWS has indicated that they may not be
held liable for any incidents or accidents as a result of the experimental research
fishery.
17.2 Finance and procurement responsibilities
NC-DALRRD has requested that Rhodes University oversee finance and procurement
of all equipment and infrastructure development through their procurement policy.
This includes employment and remuneration of experimental fishers. Committee
members will have access to financial reports.
Committee members and close family cannot tender for infrastructure development or
participate as experimental fishers.
17.3 Interested and affected parties
Any suggestions, recommendations or concerns that stakeholders or interested and
affected parties may have regarding the experimental research fishery (during the
planning, development and implementation phase) must be presented to the EFMP
committee (during its monthly meetings) through their various representatives. It is
the EFMP committee’s responsibility to make sure the views, concerns and issues of
all organisations and affected parties are presented and discussed at the monthly
meetings. In addition, it is the representatives responsibility to pass on all valid and
relevant information to its constituency during the planning, development and
implementation phase of the project.
17.4 Addition of new members to the EFMP advisory committee
The addition of new representatives to the EFMP advisory committee must undergo
an application process. The application must be accompanied by a motivation letter
submitted to the advisory committee as well as NC-DALRRD for consideration.
17.5 EFMP advisory committee decisions
The RFP has been given the responsibility to develop, implement, monitor, manage
and assess the EFMP. Unless it has specifically delegated responsibility for a
decision, it is not obliged to follow a majority opinion. However, if it does not follow
the opinion of the majority then it needs to give convincing reasons for the alternative.
When a decision has been delegated to the advisory committee no member can make
a decision on the way forward alone. Only the committee (or delegated part thereof)
as a whole can make joint decisions on the way forward.
17.6 EFMP advisory committee meeting minutes

47

Minutes of monthly meetings will be recorded and prepared as draft record of
decision (ROD) documents. Committee members will be given the opportunity to
comment on each draft ROD after which it will be amended for distribution as the
Final ROD. Final ROD’s may then be distributed to the broader stakeholder bases that
each committee member represents.
17.7 EFMP Advisory committee feedback and review
The continuation of monthly committee meetings will be necessary once the
experimental research fishery is implemented. During these feedback meetings catch
statistics, production/sales information, the effectiveness of management strategies
and control measures, and experimental design/approach will be reviewed and
amendments made where necessary. Situations within any fishery are bound to
change through time and many problems may arise. It is therefore important that the
Vanderkloof Dam EFMP committee are able to timeously respond to potential
problems during the experimentation phase.
The EFMP will undergo full review at the end of the 2 year experiment as sufficient
data will then be available for the estimation catch rates, sustainable harvest levels
and economic forecasts. The effectiveness of management strategies, monitoring and
control measures will also be reviewed during this process.
17.8 Public communication





NC-DALRRD indicated that they will assign project communication duties to
a communication specialist.
A website (www.vanderklooffisheries.co.za) has been developed to act as an
information portal for all stakeholders and interested and affected parties. All
relevant information regarding the EFMP and its progress will be shared on
the website. Committee members may request additional information/opinion
to be added on the site. Once the experiment is initiated experimental fishers
may also submit information regarding their progress and activities via the
fishery manager.
The Final EFMP (once reviewed and approved by the steering committee, and
permits issued) will be distributed and advertised to all stakeholders and
interested and affected parties. The final budget will not form part of this
document as it will defeat the aim of competitive bidding for infrastructure
development.

17.9 Code of conduct agreement
This will be a signed contract agreement between NC-DALRRD, DWS, NC-DENC,
SAPS water wing, Rhodes University and experimental fishers, and should include
the following:



Adherence to experimental research fishery permit conditions and regulations
Code of conduct for experimental fishers stipulating requirements such as:
 Adherence to the EFMP experimental design and management
regulations
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Tolerate intensive biological, economic, social and
management data collection activities by the fisheries manager,
and accurate reporting thereof
Willingness to attend workshops
Disciplinary procedures for steps against any member who
breaches a provision of the code

17.10 Penalties for non-compliance
Penalties will be applied to experimental fishers who transgress any experimental
permit condition or management regulation. These could range from fines for the lessserious incidents to suspension or expulsion from the experimental research fishery
for serious offences.
17.11 Notification
NC-DENC must notify the fishery manager and experimental fishers in writing and
through personal communication regarding any changes in the experimental
management regulations and/or permit conditions.
17.12 Progress reporting to NC-DENC as part of compulsory permit conditions
This will be the responsibility of the fishery manager and includes the submission of
the following reports:



a progress report at the end of the first calendar year
a report of the research findings upon completion of the research project at the
end of the 2 year experimental period
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18. CONCLUSION
This draft EFMP was developed in line with the Food and Agricultural Organization’s
voluntary guidelines for securing sustainable small-scale fisheries (FAO 2015). This
includes the application of the precautionary approach and risk management to guard
against undesirable outcomes, including overexploitation of fish resources and
negative environmental, social and economic impacts. An inclusive, transparent and
consultative participation process was followed in the development of this document.
The EFMP document outlines a theoretical approach to the development of a smallscale experimental research fishery on Vanderkloof Dam. Although providing a basis
for its development, the practical realisation of such development may have financial,
institutional, legal, social and time costs not all accounted for here. Nevertheless, the
EFMP outlines the important factors to be considered in the development and
management of the experiment. Furthermore, this draft should be subject for review
from both government and stakeholder bodies (i.e. the EFMP advisory committee).
Once the EFMP has been finalized and implemented, it will be necessary to review
management strategies/measures and experimental design/approach periodically, so as
to be able to react to new information and changes during the experimental phase.
Changes in biological stock or socio-economic status may occur, necessitating a
review of the EFMP. The EFMP allows for changes in long-term as well as urgent
short-term measures needed for effective management.
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APPENDICES
Appendix 1. Explanatory notes to be read in conjunction with the draft Experimental
Fishery Management Plan.
1) Aquatic environments can be polluted by contaminates that accumulate in freshwater
fish (du Preez et al. 2003). This may pose a health risk to consumers of contaminated
fish (du Preez et al. 2003). The bioaccumulation of heavy metals has been shown in
African sharptooth catfish Clarias gariepinus (Kotze et al. 1999; Olaifa et al. 2004;
Desta et al. 2007; Farombi et al. 2007; Crafford & Avenant-Oldewage 2011; Eneji et
al. 2011), largemouth yellowfish Labeobarbus kimberleyensis (Retief et al. 2009),
smallmouth yellowfish L. aenues (Wepener et al. 2011) and mudfish Labeo capensis
(van Aardt & Erdmann 2004) occurring in water courses close to industrial areas.
Eco-Analytical laboratories at NWU have been approached to test for heavy metal
concentrations in fish samples from Vanderkloof Dam, and whether fish occurring
here are safe for human consumption.
2) Smallmouth yellowfish Labeobarbus aeneus occurs naturally in the Orange River
system. It has been translocated widely in South Africa to the Gourits, Great Fish, Kei
and Limpopo River systems and even to the Matirikwe Dam in Zimbabwe (Skelton
2001). It prefers sandy and rocky substrates of clear and flowing water of large rivers,
but also tolerates turbid rivers. It does well in large dams. It occurs in sympatry
with L. kimberleyensis but is more widespread, since it occurs at higher altitudes and
in smaller tributary streams than the latter species. In spring to midsummer L. aeneus
migrates to suitable gravel beds and breeds after major summer rains. L. aeneus is
omnivorous with benthic invertebrates, bivalve molluscs, vegetation, algae and
detritus as its major food sources (Skelton 2001). L. aeneus relies heavily on visually
selecting zooplankton and has been reported to favour less turbid conditions
(Dorgeloh 1995; Eccles 1986; Gaigher & Fourie 1984). In Vanderkloof Dam, the
abundance of L. aeneus increased from low abundance at the inflowing Orange River
to increased abundance nearest the dam wall. This was postulated to be as a result of a
turbidity gradient between the inflowing river and the dam wall (Tómasson et al.
1985).
The biology of L. aeneus has been documented in a number of South African inland
waters including the Vanderkloof Dam (Mulder 1971; Hamman 1981; Tómasson
1983; Weyl et al. 2009). The life history of L. aeneus is characterised by slow growth
rates, longevity of approximately 15 years, late maturity and moderate to low
fecundity. Abundance and recruitment success is variable and highly dependent on
environmental conditions (Tómasson et al.1984). Locality specific differences in the
life history of the species has been reported (Weyl et al. 2009).
The exploitation strategies of long lived (10 – 20 yrs), slow growing and late maturing
intermediate strategist species such as L. aeneus should be conservative as they are
vulnerable to overfishing (Jennings et al. 1999; King & McFarlane 2003). According
to King and McFarlane (2003) it is important to maintain a critical spawning biomass.
A rapid biological assessment has shown that a small gill net fishery for L. aeneus
could be biologically feasible on the Xonxa Dam.
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The major threat to L. aeneus is pollution, especially sewage overflow during floods
near industrial centres. Major fish kills have occurred in recent years in the Vaal River
due to sewage spillage, but there are many rivers where this species is abundant and
secure from pollution. Potential hybridisation between this species and Labeobarbus
kimberleyensis may have occurred due to the destruction of different habitat types and
damming of rivers, which can disrupt the biological cycles of fish populations by
preventing their natural movements (van Vuuren et al. 1989).
L. aeneus is listed on the IUCN Red List as Least Concern (IUCN 2014).
3) Sharptooth catfish Clarias gariepinus is almost Pan-Africa, absent only from North
Africa (except Algeria). It has been introduced to other parts of Africa as well as to
tropical and subtropical Asia. The species is widespread and locally abundant within
its distribution area.
The species can grow very large (max reported length 170 cm and weight 60 kg) and
it is considered to have a rapid growth rate depending on ambient conditions and
habitat (Bruton & Allanson 1980, Hecht & Appelbaum 1987, Britz & Pienaar 1992).
In females, the growth rate decreases after 3 years resulting in the males reaching
larger sizes (Skelton 2001). Individuals of this species are known to live for eight or
more years (Bruton & Allanson 1980). C. gariepinus is considered to be omnivorous
displaying scavenging and predatory behaviour, with an extremely varied diet
consuming fruits and seeds, all types of aquatic invertebrates and small vertebrates,
small mammals and even plankton (Bruton 1979; Skelton 2001). Larger individuals
show a specific dietary shift towards fish as they grow bigger (Willoughby &
Tweddle 1978). However, inactive foods are generally preferred (Bruton 1979a,
Skelton 2001).
This species is of major economic importance all over its range and it is even an
important aquaculture species. It is not a high conservation priority species, and the
exploitation of large populations in reservoirs has been recommended (Andrew et al.
2000; Weyl et al. 2007; Richardson et al. 2009). A rapid biological assessment has
shown that a small longline fishery for C. gariepinus in the Xonxa Dam could be
biologically feasible (Richardson et al. 2009).
C. gariepinus is listed on the IUCN Red List as Least Concern (IUCN 2014).
4) The natural range of mudfish Labeo capensis is the Orange River system (Skelton
2001). It has been introduced into the Great Fish River system through the OrangeFish tunnel and there may be other areas where this species have become established
because of inter-basin transfer schemes. Although habitat for L. capensis is continuing
to decline in the Vaal catchment, mainly because of pollution and sewage spills from
cities, this species is still widespread across the Orange River system and it occurs in
many catchments where there are relatively few threats.
Biological studies on L. capensis occurring in Vanderkloof Dam (Tómasson et al.
1984) and Lake Gariep (Winker et al. 2012) reported female dominated adult
populations with males attaining 9 years and females 12 years of age. L. capensis is
highly fecund with egg incubation time only lasting for to three days (Tómasson et al.
1984). A large female of 400 mm is able to produce 100 000 eggs (Winker et al.
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2012). Exploitation strategies of long lived (10 – 20 yrs), slow growing and late
maturing intermediate strategist species such as L. capensis should be conservative as
they are vulnerable to overfishing (Jennings et al. 1999; King & McFarlane 2003).
According to King and McFarlane (2003) it is important to maintain a critical
spawning biomass.
L. capensis prefers running water of large rivers, but also occurs in large
impoundments. It breeds in summer over shallow rocky rapids where it aggregates in
large numbers (Skelton 2001). In Lake Gariep L. capensis have retained a life history
strategy that is considered to be well adapted to seasonal riverine environments
(Winker et al. 2012). The species is most likely a periodic strategist, which typically
refers to a group of fishes that inhabit seasonal environments and where adults delay
their maturation to a large size to synchronously spawn large clutches of eggs when
conditions are favourable (Winker et al. 2012). Periodic strategists are considered to
be the least adapted to habitats that have become temporally stable and that are
subject to low resource availability due to decreased inundation of floodplains from
damming (Winker et al. 2012). It has been suggested that the species may spawn in
the Vanderkloof Dam and that their choice of spawning sites here may depend on the
availability of suitable habitat such as shallow banks, newly inundated vegetation in
flooded riparian areas and tributaries (Tómasson et al. 1984). During the breeding
season spawning events may be a response to cues such as rainfall and associated runoff from temporary tributaries and the availability of temporary floodplain habitat
(Tómasson et al. 1984).
The major threat to L. capensis is pollution from major industrial centres. Especially
sewage overflow has caused major fish kills in the Vaal River in recent years.
L. capensis is listed on the IUCN Red List as Least Concern (IUCN 2014).
5) Common carp Cyprinus carpio is an introduced alien species and non-native to the
Orange River system.
6) Moggel Labeo umbratus occurs in the Gourits, Gamtoos, Sundays, Great Fish,
Bushmans and Orange River systems. The species has been translocated to the
Keiskamma and Buffalo River systems in the Eastern Cape Province and to the
Olifants catchment of the Limpopo River system in Mpumalange Province in South
Africa (Skelton 2001). There may be other areas where this species has become
established due to inter-basin transfer schemes.
L. umbratus prefers slow or gently flowing water and are abundant in shallow
impoundments and farm dams. It feeds on soft sediments and detritus. L. umbratus is
a migratory species that breeds on flooded grassy banks or shallow rocky stretches
after summer rains (Skelton 2001).
Hybridisation between potentially historically isolated lineages of this species may
have already occurred due to inter-basin transfer schemes. Pollution due to industries
and sewage overflow in the Gauteng Province probably lead to short term population
fluctuations in sections of the Vaal River. Aliens fish (such as largemouth bass
Micropterus salmoides) and habitat deterioration (weirs) threaten the population in the
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Bushmans River system. Alien fish in the Gourits is also a major problem and the
effect of Clarias gariepinus in the Gamtoos is not well understood.
L. umbratus has been recognised as a commercially important species in Mentz,
Kalkfontein (Merron & Tomasson, 1984) and Bloemhof reservoirs (Potts 2003), and has
been the focus of rural fisheries projects in the Eastern Cape (Andrew et al., 2000).
L. umbratus is listed on the IUCN Red List as Least Concern (IUCN 2014).
7) Largemouth yellowfish Labeobarbus kimberleyensis is endemic to the Orange River
system (Skelton 2001). It is still reasonably abundant and widespread in both the
Orange River, Vaal River and many of their large tributaries. Total population size
has not been determined, but the species is known to be widespread and reasonably
common in the mainstream lower Orange River, as well as instream dams.
The biology of largemouth yellowfish L. kimberleyensis has been studied on various
inland waters in South Africa (Hamman 1981; Mulder 1971; Tómasson 1983;
Ellender 2008; Ellender et al. 2012). L. kimberleyensis is an apex predator and will
therefore never be present in very large numbers. It favours deeper pools (deeper than
2 m) with an abundance of cover in the form of reefs, weed beds and over hanging
vegetation. Fishes above 30 cm are almost exclusively piscivorous. L. kimberleyensis
breeds in summer in riffles (relatively shallow and coarse-bedded sections of rivers
with heightened flow/turbulence). Fecundity is high with large females producing in
excess of 60,000 eggs. L. kimberleyensis has a slow growth rate and attains 82.5 cm
and 22.7 kg (Skelton 2001; Ellender 2008). Maturity for L. kimberleyensis in Lake
Gariep is reached late, with first male maturity at 337 mm FL and 4 years, and female
first maturity at 390 mm FL and 6 years of age (Ellender 2008).
Harvest rates of long lived (10 – 20 yrs), slow growing and late maturing fecundity
equilibrium strategist species such as L. kimberleyensis should be low as they are
vulnerable to stock collapse as a result of overfishing (Jennings et al. 1999; King and
McFarlane 2003, Ellender 2008). According to King and McFarlane (2003) it is
important to maintain harvest limits of this species to a critical minimum.
General concerns about reducing densities across its range suggest that this species
could be listed in a threatened category in future. The major threat to L.
kimberleyensis is poor water quality in the Vaal River below Vaal Dam and from
tributaries which receive treated effluent water. The flow in the middle and lower
Vaal River is mostly treated sewage water outside of flood periods, subjecting the
fishes to highly variable water quality through the year. Fish kills in this part of the
river have been reported because of this. Both the Orange and Vaal rivers, which
house the majority of adult fishes, are highly regulated. L. kimberleyensis is therefore
listed on the IUCN Red List as Near Threatened (IUCN 2014). Instream dams and
weirs are not a threat if suitable spawning habitat is present above the dam. River
regulation and destruction of different habitat types may however be causing
hybridisation between this species and L. aeneus, but this possibility needs to be
investigated further (van Vuuren et al 1989).
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8) Table 10 provides a summary of the pros and cons of each gear type that will be used
in the experiment. The pros and cons of each gear type are specifically aimed at the
local environmental conditions associated with the Vanderkloof Dam.
Table 10. Pros and cons of the Vanderkloof Dam experimental research fishery gear
types.
Gear Types
Beach seine
nets
No issue as LY
will not be
killed by this
gear type. All LY
caught can be
released alive

Fyke nets
No issue as LY
will not be
killed by this
gear type. All LY
caught can be
released alive

Rod & line
No issue as LY
will not be killed
by this gear
type. All LY
caught can be
released alive

Catch
sharptooth
catfish
exclusively

Effective at
catching a
range of
different
species

Effective at
catching a
range of
different
species

Effective at
catching a range
of different
species

No by-catch of
LY

By-catch of LY
can be released
alive

By-catch of LY
can be released
alive

By-catch of LY
can be released
alive

Gill nets
New proposed
TOPS regulations
prohibit
experimentation
with gears that kill
LY. LY by-catch
cannot be
released alive. 2%
LY bycatch
expected (dead)
Effective at
catching a range
of different
species (mainly
smallmouth
yellowfish and
mudfish)
LY by-catch cannot
be released alive.
2% LY bycatch
expected (dead)
Mesh sizes that
target under-sized
fish and spawning
stock can be
excluded

Longlines
No issue as LY
is not caught
with this gear
type

Cannot target
specific size of
catfish. Larger
hook size may
ensure less
undersize
catfish

Under-sized fish
and spawning
stock can be
released alive

Under-sized fish
and spawning
stock can be
released alive

Under-sized fish
and spawning
stock can be
released alive

Gear
effectiveness
for
experimental
purposes

Effective at
catching enough
quantities

Effective at
catching
enough
quantities

Effective at
catching
enough
quantities

Effective at
catching
enough
quantities

Effectiveness at
catching enough
quantities
unknown

Gear
deployment

Can be set
anywhere on
bottom or surface

Can be set
anywhere on
bottom or
surface

Can only be
used on shallow
sandy banks
void of rocks &
boulders

Can only be
used on shallow
sandy banks
void of rocks &
boulders

Can only be
used from the
bank in areas
that are
accessible and
void of structure
(rocks &
boulders)

Legal issues
regarding
experimental
permits

Target species

By-catch of
Near
Threatened LY
(dead)
Live release of
under- &
oversized fish
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Suitable
experimental
sites

Many suitable
experimental sites
in the dam

Many suitable
experimental
sites in the
dam
Adequate
access to set
gear

Limited suitable
experimental
sites

Limited suitable
experimental
sites

Limited suitable
experimental
sites

Access to
set/use gear

Adequate access
to set gear

Access limited

Access limited

Access limited

Negative
effects on
bottom
habitat

Negligible effect

Negligible
effect

Negligible effect

Negligible effect

Intentional
gear damage,
removal or
disturbance by
recreational
boaters or
subsistence
fishers

Gear and catch
could be
damaged,
removed or
disturbed by
recreational
boaters if not
actively monitored

Gear and catch
could be
damaged,
removed or
disturbed by
recreational
boaters if not
actively
monitored

May damage
bottom habitats
important as
spawning
grounds of
certain species
No expected
conflict as gear
will be actively
fished and
monitored by
experimental
fishers

No expected
conflict as gear
will be actively
fished and
monitored

Unintentional
Entanglements
with
recreational
boaters

Possibility of gear
causing
entanglements
with recreational
boaters is highly
unlikely. Large
marker buoys will
prevent this

Bad-weather
effects on
gear/catch
retrieval

Gear/catch
removal operation
may be
problematic on
bad-weather days

Possibility of
gear causing
entanglements
with
recreational
boaters is
highly unlikely.
Large marker
buoys will
prevent this
Gear/catch
removal
operation may
be problematic
on badweather days

Gear and catch
could be
damaged,
removed, stolen
and disturbed
by recreational
boaters or
subsistence
fisherman if not
actively
monitored
No expected
entanglements
as gear will be
fished in
shallow areas

Gear/catch
removal
operation may
be problematic
on bad-weather
days

N/A

No expected
entanglements
as gear will be
actively fished
and monitored
in shallow areas

N/A

No expected
entanglements
as gear will be
actively fished
and monitored
in shallow areas

9) Gill nets catch a variety of species and by-catch of Near Threatened largemouth
yellowfish cannot be released alive if nets are not actively monitored and
continuously checked.
Gill net gear restrictions as recommended by Abrahams (2000), and those used in
other experiments (Weyl et al. 2007; Ellender 2008; Ellender et al. 2012) are
summarised in Table 11 below.
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Table 11. Gill net gear restrictions recommended for Vanderkloof Dam by Abrahams
(2000) and configurations used in other fisheries assessments (Weyl et al. 2007;
Ellender 2008; Ellender et al. 2012).
Gear specifications
total net length (m)
fleet #
fleet length (m)
fleet depth (m)
mesh panels per fleet
panel length (m)
mesh sizes (mm)
marker buoy intervals (m)

Abrahams (2000) For
Vanderkloof Dam

Weyl et al. (2007)
Taung Dam

Ellender (2008) Lake
Gariep

Ellender et al.
(2012) Lake Gariep

1000
20
≤ 50
–
–
–
100-145
25

150-300
3 to 6
50
2
5
10
44, 60, 75, 100, 144
–

225
5
45
3
5
9
44, 60, 75, 100, 144
–

225
5
45
3
5
9
47, 65, 77, 105, 152
–

During gill net experiments in South Africa’s largest impoundment, Lake Gariep,
largemouth yellowfish constituted a small bycatch by number (Ellender et al. 2012).
The study showed that gill nets were not effective in catching largemouth yellowfish
(2%), carp (3%), sharptooth catfish (1%) and moggel (1%) but were highly effective
in catching mudfish (61%) and smallmouth yellowfish (32%) (Table 12). However,
during gill net experiments in the Taung Dam gill nets were more effective in
catching smallmouth yellowfish (45%), sharptooth catfish (26%) and largemouth
yellowfish (20% by weight) whereas mudfish (6%), carp (2%) and moggel (1%)
formed a small percentage of the total catch (Table 12).
Table 12. Summary of species composition in Lake Gariep and Taung Dam
experimental gill net catches (Weyl et al. 2007; Ellender 2008; Ellender et al. 2012).

Species
mudfish Labeo capensis
smallmouth yellowfish Labeobarbus aeneus
sharptooth catfish Clarias gariepinus
largemouth yellowfish Labeobarbus kimberleyensis
carp Cyprinus carpio
moggel Labeo umbratus

Lake Gariep (Ellender
2008)

Lake Gariep (Ellender
et al. 2012)

Taung Dam (Weyl et al.
2007)

% of gill net catches
by weight

% of gill net catches
by number

% of gill net catches by
weight

41
38
7
8
5
1

61
32
1
2
3
1

6
45
26
20
2
2

As part of a pre-feasibility study Field and Rouhani (2013) recently conducted a short
gill net survey on Vanderkloof Dam. The survey took place over 5 days (8 – 12 April
2013) using a total gill net length of 186 m with a variety of mesh sizes (32, 40, 50, 75
mm) at 6 different catch locations. Results are shown in Table 13 below:
Table 13. Species composition in Vanderkloof Dam gill net survey catches (Field &
Rouhani 2013).
Species
Smallmouth yellowfish Labeobarbus aeneus
Mudfish Labeo capensis
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% of gill net catches
by number

number of gill
net catches

65.4
21.4

306
100

Moggel Labeo umbratus
Largemouth yellowfish Labeobarbus kimberleyensis
Sharptooth catfish Clarias gariepinus

9
3.2
1.1

42
15
5

Gill nets do not allow for the release of unintended by-catch species as most fish are
found dead or too damaged upon removal from gear. Due to the results of previous
experiments (Weyl et al. 2007; Ellender 2008; Ellender et al. 2012) it is presumed
that largemouth yellowfish will form a small part (2% by number) of the proposed
experimental gill net catches.
Ellender (2008) and Ellender et al. (2012) showed that in Lake Gariep smallmouth
yellowfish were mostly caught in smaller mesh sizes (44 – 100 mm) and largemouth
yellowfish were only represented sufficiently in the larger mesh sizes (100 and 144
mm). In addition, mesh sizes of 140 mm caught large largemouth yellowfish almost
exclusively (Ellender et al. 2012). Ellender et al. (2012) clearly illustrated the
vulnerability of this species to mesh sizes larger than 100 mm (Figure 4). Large L.
kimberleyensis individuals are predominantly made up of females as a result of a sex
ratio skewed toward females in the larger size classes (Mulder 1973). Removing large
female fish from a population can have dire consequences for the exploited species
(Birkeland & Dayton 2005). Ellender (2008) has shown that in Lake Gariep large
females display a number of traits, such as increased fecundity, better egg quality,
larval survival and increased spawning frequency, which would make their removal
problematic (Birkeland & Dayton 2005; Froese et al. 2008). In addition, large
largemouth yellowfish are highly valued as ‘trophy’ fish in recreational fisheries.

Figure 4. Mean gillnet catch per unit effort (CPUE) per mesh size for Labeobarbus
kimberleyensis by mass from Lake Gariep (2007–2008), illustrating the vulnerability
of the species to larger mesh sizes (taken from Ellender 2008).
Mesh sizes larger than 100 mm will therefore be excluded in the proposed
experimental fishery. Furthermore, the effects of the smaller mesh sizes on the bycatch rates of largemouth yellowfish at Vanderkloof Dam will be monitored in order
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to determine the most sustainable configurations, areas and seasons with the least
impact on this Near Threatened (IUCN 2014) species.
Richardson et al. (2009) advised against the use of smaller mesh sizes (< 44 mm) in
Xonxa Dam because of per recruit effects of harvesting considerably more, but
smaller, immature fish. Their results showed that a 60 mm mesh size would be a
biologically feasible option for use in a future fishery. Harvest strategies for the
Vanderkloof Dam experimental fishery will be developed in such a way as to avoid
growth overfishing where recruits are caught before they can contribute significantly
to the biomass. Mesh size smaller than 60 mm will therefore be excluded in the
experiment as they may catch mostly immature fish. If less fish are targeted before
maturity has been reached, individuals may at least be given a chance to spawn
successfully before capture, thus reducing the chance of stock failure.
10) According to previous research longlines are very effective at catching sharptooth
catfish. Due to the type of bait used (fish heads) there are no expected bycatch of
largemouth yellowfish.
Table 14. Longline gear restrictions recommended for Vanderkloof Dam by
Abrahams (2000) and SASACC (2015), and configurations used in other fisheries
assessments by Weyl et al. (2007).
Gear specifications
longline width
total longline length
fleet #
fleet length
# hooks
# total hooks
hook trace from top rope
marker buoy intervals

Abrahams (2000)
–
400 m
8
≤ 50 m
25/50 m
200
1m
25 m

SASACC (2015)
–
140 m
7
≤ 20 m
10/20 m
70
–
–

Weyl et al. (2007)
12 mm rope
20 - 60 m
1 to 3
20 m
10/20 m
10 to 30
–
–

As part of a pre-feasibility study Field and Rouhani (2013) conducted a small longline
survey on Vanderkloof Dam. The survey only took place over 5 days (9 – 13 April
2013) using 15 longlines and 150 hooks at 6 different catch locations (Dam Wall, the
Wall, Battle Bay, Island, Big Water Island and the Gap). During the survey longlines
caught sharptooth catfish exclusively. Results are shown in Table 15 below:
Table 15. Species composition in Vanderkloof Dam longline survey catches (Field &
Rouhani 2013).
Species
sharptooth catfish

% of longline catches by number
100

number of longline catches
148

11) Beach seine nets can catch a variety of species and by-catch of largemouth yellowfish
can be released alive. It is important to take spawning habits, seasons and sites of
certain species into account when fishing with beach seine nets. Some of the target
and by-catch species may have adapted to spawn in the dam (Tómasson et al. 1984)
and their choice of spawning sites may depend on the availability of suitable habitat
such as shallow banks, newly inundated vegetation in flooded riparian areas and
tributaries. Beach seine nets dragged along the bottom of such areas may destroy
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habitats important to spawning, especially during the spawning season, and this
should be taken into account when developing catch regulations and control measures
in the experimental fishery management plan.
12) Fyke nets can catch a variety of species and bycatch of largemouth yellowfish can be
released alive. These gears are however more susceptible to theft as they are usually
set in shallow areas close to the bank. Experimentation with baited fyke nets set in
deeper water may be an option to explore.
13) Rod & line/hand lines can catch a variety of species and bycatch of largemouth
yellowfish can be released alive. SASACC indicated they would be willing to provide
rod & line training courses and fishing technique workshops for experimental fishers.
14) The location of the zone in which initial experimental fishing will take place is the
most economically viable option due to its close proximity to the processing centre (to
be constructed in Keurtjieskloof) and access point to the dam (Vanderkloof Angling
Club controlled access slipway to be developed). The closer to the access point
experimental fishing activities are zoned the less fuel and time would be expended to
harvest fish and transport catches.
Local tourism through recreational bank angling, boat based recreational fishing,
adventure kayaking tours and other water sports (water skiing, wakeboarding, tubing,
jet skiing and swimming) is a growing industry on Vanderkloof Dam and these
activities are also practised in this zone. The EFMP therefore needs to ensure that
these tourism industries are not damaged by experimental fishing activities. User
conflict over certain areas during certain times are expected. The EFMP advisory
committee will need to discuss and review potential conflict issues on a monthly basis
as they arise, with the aim of finding ways to minimise conflict.
15) In data limited situations, where no long term fisheries data exists, fisheries managers
in developing countries have focused on the application of per-recruit models
(Beverton & Holt 1957) as a cost-effective stock assessment technique (Thompson &
Allison 1997, Booth & Weyl 2004, Kanyerere et al. 2005, Weyl et al. 2005a, 2005b).
These models have been suggested to give an indication of the effect of exploitation
on the spawning stock biomass of species (Booth & Buxton 1997; Butterworth et al.
1989; Punt et al. 1996). The application of per recruit models allows for the
assessment of biological reference points (BRPs) to achieve management targets.
Specifically, biological reference points (BRPs) or indicators are derived, which
provide an indication of how much fishing effort it takes to compromise the biological
sustainability of the fish stock (Allan et al. 2005; Mace 1994; Sparre & Venema 1997).
Because one of the aims of the proposed experimental fishery is to ascertain the
sustainability of its biological harvest, and not to maximize yield, a spawner biomassper-recruit (SBR) approach may be used to assess the response of SBR to different
levels of fishing mortality and age at selection.
Ellender (2008) used a per-recruit analysis to determine the impact of fishing on
yellowfish resources in Lake Gariep. The proposed experimental design and
biological data to be collected on Vanderkloof Dam would allow for the application of
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the same statistical methods to determine the impact of harvesting on fish resources
here.
16) Richardson et al. (2009) indicated that the effect of harvesting rates per species has to
be monitored, as once CPUE drops below 40–50% of initial CPUE, harvesting levels
could depress the intrinsic rate of increase in fish populations. It is however important
to note that seasonality may also impact on catch rates, and this needs to be taken into
account when assessing annual CPUE trends. Ellender (2008) recommended that
should a gill net fishery develop on Lake Gariep, it should be assessed on a bi-annual
basis for changes in CPUE and size composition of catches.
To maintain the biological sustainability of L. aeneus in future gill net fisheries in
Lake Gariep (Ellender 2008) and Xonxa Dam (Richardson et al. 2009) it was
recommended to maintain age at selection above 50% maturity. This should allow
individuals the opportunity to spawn successfully before entering the fishery.
17) Traditional approaches adopted in inland fisheries management include limitations on
access, closed seasons, minimum sizes of landed fish and limitations on the type and
configurations of fishing gear (Welcomme et al. 2014). In some larger inland systems
these limitations have been unsuccessful, mainly due to the spatially dispersed nature
of their fisheries, the large number of fishers involved, the distance from major urban
centres and poor enforcement of regulations (Welcomme et al. 2014). In addition, the
drivers of change and productivity in many inland fish populations arise from outside
the fishery, usually in the form of environmental impacts arising from other users of
the aquatic resource (Welcomme et al. 2014). Traditional management approaches do
however appear to work well in the case of a smaller lakes where fishing activities can
be closely monitored and controlled (Welcomme et al. 2014).
18) Inland fisheries are limited by the natural productive capacity of freshwater fish
resources. To ensure that biological sustainability is achieved during the experimental
fishery, and that fish resources are not overfished, it is necessary to set precautionary
annual harvest limits based on best available knowledge/scientific data. The general
principle is that the less information about a resource available, the more conservative
the approach should be.
Abrahams (2000) recommended a 150 – 250 t annual total allowable catch (TAC) for
the Vanderkloof Dam. At the time of their study this TAC was directed at ensuring
that fishing pressure would be within sustainable limits of what resources could
sustain, and income generated per harvester would be such to offset high input costs
such as boats, safety equipment, fishing gear and refrigeration facilities. This
recommendation is now considered out-dated as conditions within the dam and fish
populations may have changed over time (31 years). Although their recommendations
may therefore no longer be accurate/applicable, their study is the only one of its kind
so far completed on Vanderkloof Dam, and may therefore be used as a reference
point.
It is important to bear in mind that the experimental catch limit needs to be small
enough to ensure adherence to a precautionary approach but at the same time large
enough to allow for the economic feasibility assessment of a small-scale business
venture.
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19) Distances expected to travel to some experimental sites may be far and the transport
of heavy fishing gear with at least 4 fishers onboard will be necessary. A medium
sized boat with two larger outboard motors for long distances (and possible rough
weather) will therefore be required.
20) Summer months coincides with the spawning season (November - January) of most
(if not all) fish species in the dam (Ellender 2008). It is not known whether species
such as smallmouth and largemouth yellowfish have adapted to spawn in the
Vanderkloof Dam. There is circumstantial evidence of smallmouth and largemouth
yellowfish spawning aggregations in Lake Gariep during this period, where it was
proposed to implement a closed season during peak spawning if aggregations are
targeted in future fisheries (Ellender 2008). According to Tómasson et al. (1983)
smallmouth yellowfish in Vanderkloof Dam made a distinct reproductive migration to
the upper reaches during spawning seasons (migrating into the inflowing Orange
River to spawn), thus migrating away from the proposed experimental fishing sites in
the lower reaches of the dam (zone A).
21) Initial experimental fishing will only take place in a small area (covering roughly 5%
of the dam) near Vanderkloof town within the permitted zone (DWS 2014). This is
the most economically feasible option with regards to fuel expenses associated with
travelling distances to experimental fishing sites. During experimentation the rest of
the dam will in effect act as a buffer zone to ensure a precautionary measure against
uncertainty of the resource response to experimental harvesting.
22) To qualify for experimental fishing rights, applicants will need to meet certain criteria
intended to identify the most deserving and suitable candidates. These criteria should
ensure that experimental fishing permits are allocated in an efficient, effective, orderly
and transparent manner.

...................
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