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1.0 INTRODUCTION 

Black Mountain Mining (Pty) Ltd. (BMM), a subsidiary of Vedanta Zinc International (VZI), operates the Black 

Mountain Complex consisting of the underground Black Mountain Mine operations, Deeps and Swartberg, and 

the opencast Gamsberg Zinc Mine. Gamsberg Zinc Mine came into operation in June 2016 and mines 

approximately 4 million tonnes per annum (mtpa) and produces 250-300 tpa of zinc concentrate per annum. 

A number of existing environmental related authorisations are in place for the Gamsberg Zinc Mine, the 

conditions of which are set out in the 2013 EMPr (ERM, 2013), the 2016 EMPr update (SRK, 2016), and the 

offset agreement (2014). Furthermore, a permitting process was recently completed for the Gamsberg Smelter 

in 2020. The mine currently requires further environmental related applications to authorise additional activities 

that are required for ongoing operations and which were not included in the previous authorisations, and 

authorise changes required in infrastructure layout as a result of optimised planning. These activities require an 

Environmental Authorisation (EA) as contemplated under Section 24 of the National Environmental 

Management Act, 1998 (Act 107 of 1998) (NEMA) (as amended).   

Golder Associates Africa (Pty) (Ltd) (Golder) was appointed to undertake the necessary ecological baseline 

surveys and impact assessment reports, in support of the environmental regulatory process required to 

authorise development related activities.  

1.1 Purpose of the report 

This report describes the outcomes of the site sensitivity verification of the potential environmental sensitivity of 

the site under consideration for proposed development (as described in Section 2.0), and describes the baseline 

aquatic biodiversity of the study area in accordance with the gazetted requirements for an Aquatic Biodiversity 

Compliance statement.  This report will be submitted together as part of the application for Environmental 

Authorisation, in accordance with the requirements of the Environmental Impact Assessment Regulations. 

2.0 PROPOSED DEVELOPMENT 

The proposed infrastructure that are the subject of the current application process are illustrated in Figure 2, 

Figure 3 and Figure 4, and described in the following sections. 

2.1 New potable water pipeline 

A new above-ground potable water pipeline is proposed to run from the Horseshoe dam to the processing plant. 

This pipeline will be developed in an existing servitude already use for pipelines transporting water from 

Sedibeng Water to the mine. The location where the pipeline is proposed to be developed has already been 

cleared of vegetation as it is within a road reserve. The proposed pipeline will be installed above-ground and 

will have an inside diameter of 400 mm, an outside diameter of 460 mm, a throughput of 460 m3/hour and will 

be approximately 7 km in length. The entire pipeline will belong to Gamsberg Mine. 

2.2 Expansion of dangerous goods storage facilities 

To support the ongoing operations at Gamsberg Mine, an increase in storage capacity will be required for the 

following dangerous goods storage facilities:  

 Fuel storage capacity which is proposed to increase from 600 m3 to 1 200 m3. 

 Emulsion storage is proposed to be increased from 2 x 85t silos and 2 x 50t silos to 2 x 100t and 2 x 200t 

silos respectively. 



20 April 2022 21466019-352440-7

 

  2

 

2.3 River diversion 

To minimise pollution from the waste rock dump, ROM pad and crushers and conveyer infrastructure 

associated with the phase 1 and 2 plant infrastructure, it is proposed that the ephemeral riverbed that passes 

between the processing plant and the mining operations, be altered. 

The diversion will include the construction of an attenuation weir, diversion berms, two above-ground pipelines 

for conveying any upstream runoff past the impacted area (processing plant and the mining operations) and 

an energy dispersion outlet structure. The altered section will be approximately 1.5 km in length. 

The alteration will be in place for the duration of the operational phase of the mine and will be rehabilitated 

during the decommissioning and closure phase. 

2.4 Refined layout for the waste rock dump and quartzite rock 
dump/berm 

A waste rock dump facility, with a capacity to store 1.5 billion tons of waste rock on an area of 490 ha, is 

approved in the Environmental and Social Impact Assessment Report for the Gamsberg Zinc Mine and 

Associated Infrastructure in the Northern Cape (ERM, 2013). 

In addition to the main waste rock dump facility and in order to mitigate the impacts on biodiversity as a result 

of the basin/crater mining activities, it was recommended that a rock dump / berm, comprising only quartzite 

rock, be designed and constructed to shield the remainder of the basin / crater from mining activities. It is 

detailed in the Environmental Management Programme for the Gamsberg Zinc Mine and Associated 

Infrastructure in the Northern Cape (ERM 2013), that the berm should be constructed to the same elevation as 

the plateau comprising a non-acid leaching rock core and a quartzite rock outer layer. It is further stated that 

the placement of the barrier must be defined with input from a qualified botanist and the engineering team prior 

to the placement of the rock. 

The Gamsberg Mine engineering team has refined the layout of the current waste rock to optimise the placement 

of waste rock and to avoid current mine infrastructure and to ensure safe operation of the facility. The updated 

waste rock dump layout is based on the storage capacity and footprint as approved in the 2013 EIA and EMPr. 

2.5 Crusher and Coarse Ore Stockpile for Plant Phase 2 

The 2013 EIA states that the full production capacity of the mine will be 10 Mtpa ore. This capacity will be 

reached in a modular approach following the mine ramp up plan as described in the report. It is stated that the 

current concentrator plant will be ramped up in three modules to full capacity. It is indicated that the three phases 

of the concentrator plant will each consist of a concentrator stream with supporting utility and supporting 

infrastructure. 

An amended concentrator plant boundary and shortened conveyor route was approved in the Gamsberg Mine 

Environmental Management Programme Amendment (SRK, 2016). The information was presented at a high 

level and did not differentiate between the infrastructure components required for the three plant modules. 

The Gamsberg Mine engineering team has defined the phase 2 plant components in preparation for 

construction. The updated conveyor and phase 2 concentrator plant layout will be included in the Basic 

Assessment Report.
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Figure 1: Gamsberg Locality Map 
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Figure 2: Proposed infrastructure overview 
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Figure 3: Proposed infrastructure - crater area detail 
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Figure 4: Proposed infrastructure - plant and storage area detail
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3.0 METHODOLOGY 

The aquatic biodiversity compliance statement took cognisance of Government Notice No. 1150, published in 

Government Gazette 43110 (20 March 2020) under the National Environmental Management Act (1998) 

concerning the ‘Protocol for the specialist assessment and minimum report content requirements for 

environmental impacts on aquatic biodiversity’. 

In line with the assessment and reporting requirements set out in the protocol, and subsequent to the site 

sensitivity verification process, a terrestrial animal species compliance statement was compared according to 

the minimum reporting requirements set out in the protocol. 

3.1 Study Area 

The study area for the assessment was defined as the development footprint i.e. the area on which the proposed 

development will take place, which includes the area that will be disturbed or impacted – see Figure 2) plus any 

watercourses situated within 500 m of that development, i.e. the ‘regulated zone’ of a watercourse as defined 

by the National Water Act, and is depicted on Figure 5. 

 

Figure 5: Aquatic biodiversity study area 

3.2 Site Sensitivity Verification 

The proposed infrastructure footprint was assessed at desktop level using the National Web-based 

Environmental Screening Tool.    The Tool indicated that some sections of the MRA are rated as ‘very high’ 

sensitivity under the relative Aquatic Biodiversity Theme sensitivity, due to the potential presence of rivers or 

wetlands (Figure 6).  The proposed development footprint is largely situated in the areas identified as being of 
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low sensitivity for this theme, for the most part avoiding the areas that are mapped at a spatial planning level, 

as rivers/wetlands to the west of the Gamsberg inselberg. 

 

Figure 6: Map of relative aquatic biodiversity theme sensitivity for Gamsberg MRA 

A desktop analysis of existing aquatic biodiversity studies that have been conducted at the Gamsberg MRA in 

recent years was conducted to confirm the indicated sensitivity of the site under consideration (i.e. the proposed 

development footprint), to determine the need for a full Aquatic Biodiversity Specialist Assessment, or Aquatic 

Biodiversity Compliance Statement. 

The existing comprehensive specialist reports that were reviewed and consolidated to assess the aquatic 

biodiversity sensitivity of the study area include: 

 The existing mine EIA documents, and more recently EkoTrust (2022), provide detailed descriptions of the 

environment, vegetation and species of conservation concern at the site; 

 The Black Mountain Mine BMP Version V (EndemicVision Environmental Services, 2019); and 

 Terrestrial Fauna and Aquatic Biodiversity Report for proposed Zinc Mine on Gamsberg, Northern Cape 

(GroundTruth, 2013). 

Other nationally-available datasets which were consulted to inform the site sensitivity verification include the 

South African National Wetland Map version 5 (NWM5) (Van Deventer et al., 2019), and the National Freshwater 

Ecosystem Priority Area database. 

3.3 Study Assumptions and Limitations 

3.3.1 Data used for Specialist Assessments 

 The Aquatic Biodiversity Species Compliance statement was prepared on the basis of the site sensitivity 

verification process undertaken in response to the national web-based screening report.  The site sensitivity 

verification was completed via desktop analysis of the extensive existing baseline knowledge of fauna in 
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the Gamsberg MRA as documented in GroundTruth (2013), supplemented by cross-referencing to the most 

recent species conservation assessments.   

 Surveys conducted in support of the aquatic ecosystems assessments documented in GroundTruth (2013) 

were conducted in November 2012, and observations of aquatic ecosystem flows and existing 

pressures/drivers of change were made during January 2022 (Desmet, 2022).  These survey periods 

coincide with the wet season and as such maximise the opportunity for accurate description of the 

ephemeral aquatic ecosystem in this otherwise dry and arid region.  

 It is therefore considered that there are no sampling or information limitations pertaining to this Aquatic 

Biodiversity Species Compliance Statement and the recommendations contained in this report. 

3.3.2 Assumptions, uncertainties, or gaps in knowledge 

 The aquatic biodiversity baseline description is qualitative and based on the available desktop information 

and findings of the January 2022 site visit. The recommended mitigation/management measures focus on 

the mitigation of potential impacts on aquatic ecosystem/species receptors that occur within 500 m of the 

proposed project infrastructure i.e. the highly ephemeral watercourse to the north of the West dump, within 

the within the study area. 

4.0 AQUATIC BIODIVERSITY BASELINE DESCRIPTION 

4.1 Regional Context 

The study area falls within the quaternary catchment D82C of the Lower Orange Water Management Area 

(WMA). The South African National Wetland Map version 5 (NWM5) portrays the most up-to-date spatial data 

for the extent and types of estuarine and inland aquatic (freshwater) ecosystems of South Africa (Van 

Deventer et al., 2019). The NWM5 database indicated that the ephemeral drainage line to the north of the 

proposed West dump is a river, and that a potential area of ‘channelled valley bottom wetland’ habitat occurs 

outside of the 500 m buffer of the proposed infrastructure (Figure 7), and that the Present Ecological Status of 

that system is considered largely to severely/critically modified.  

 

Figure 7: Proposed development in relation to NWM5 dataset 
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No National Freshwater Ecosystem Priority Area (NFEPA) systems are present within the study area (Figure 8). 

 

Figure 8: Proposed development in relation to NFEPA dataset 

4.2 Field Survey Findings 

The aquatic biodiversity of the Gamsberg was comprehensively studied as part of a baseline assessment 

conducted by GroundTruth (2013) in support of the ESIA for the environmental authorisation of the Gamsberg 

Zinc Mine. In that study, the aquatic ecosystems of the central kloof and eastern regions of the Gamsberg 

inselberg were assessed using aquatic biomonitoring techniques including benthic diatoms and aquatic 

macroinvertebrates; depending on the availability of aquatic habitats at each of the respective sampling sites.  

Whilst fish surveys were attempted in the kloof inside the inselberg basin, no available habitat for fish was 

present, and it was assumed that no fish occur in this system. 

The highly ephemeral nature and typically dry condition of the watercourse to the west of the inselberg rendered 

it unlikely to support species adapted for aquatic life (e.g. hydrophytic plants, fish, aquatic macroinvertebrates, 

diatoms), and as such no aquatic biodiversity assessment was performed in this system.  No wetlands were 

identified in the area mapped as ‘channelled valley bottom wetland habitat’ by the NWM5 database (Figure 7). 

During the survey conducted in January 2022 (Desmet, 2022) which coincided with a period of exceptional 

rainfall (at approximately three times the seasonal average), some flow was observed in the watercourse to the 

north and west of the West dump (Figure 9).   
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Figure 9: Observed flow, January 2022 

5.0 MOTIVATION FOR SUBMISSION OF A COMPLIANCE STATEMENT 

Although the National Web-based Environmental Screening Tool indicated that some sections of the MRA are 

rated as ‘very high’ sensitivity under the relative Aquatic Biodiversity Theme sensitivity, due to the potential 

presence of rivers or wetlands, it is clear that the watercourse that is situated within the study area is highly 

ephemeral and does not support surface water flows or soil saturation hydroperiod that is long enough to sustain 

aquatic biodiversity, or wetland conditions.  As such, the system is not considered to support wetland or riparian 

habitat, and is best described as a typically dry, highly ephemeral drainage area. 

A ‘low sensitivity rating’ for aquatic biodiversity in the study area is therefore motivated, in line with the protocol. 

6.0 PROPOSED IMPACT MANAGEMENT ACTIONS  

Notwithstanding the fact that the study area is considered to be of low sensitivity for aquatic biodiversity, and 

no significant impacts on aquatic biodiversity as a result of the proposed development are predicted, the 

following impact mitigation and management measures are recommended to avoid/minimise potential impacts 

on the watercourse arising from the existing (and proposed) mining operation: 

 Stormwater runoff from the mining area was observed to be entering the conservation area in the crater 

via the management track during the January 2022 survey (Figure 10), which has the potential to alter the 

quality and quantity of water flow in the landscape. 

 Managing contaminated runoff from working areas and confining activities /infrastructure to defined water 

catchments can minimise potential impacts on the quality and quantity of water reporting to the receiving 

environment. Respecting natural flow of water in the landscape by maintaining functioning drainage lines 

will reduce the ecological impacts that this development will have on the landscape. 

 The northern side of the western waste rock dump should not extend beyond the 100 year floodline for the 

watercourse. 
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 Any management road track that is constructed on the northern based of the waste-rock dump berm must 

have water diversion humps constructed every 50 m to avoid stream capture of the track. This is currently 

a developing problem that will be exacerbated if the berm is moved closer to the stream channel. 

 The eastern waste rock dump eastern boundary setback (see Golder, 2022) has been moved further east 

to align with the catchment divide between the north-flowing kloof catchment and the west flowing mining 

area catchment. Applying a 50m buffer from this line will still respect the hydrological management goal of 

keeping all dump/mine runoff contained within defined water catchments. Additionally, pushing the dump 

up to the catchment divide will massively limit the amount of runoff from surrounding areas that will drain 

into/onto the dump thus avoiding an important water runoff management problem. 

 North of the drainage line / wash, an area is demarcated around the existing processing plant and mine 

entrance that avoids major drainage/flood areas as well as high biodiversity sensitivity areas. This area is 

indicated for clarity but there is no change to the developable extent from what has been identified 

previously and which is currently applied by the mine. 

 All runoff should be directed via managed retention ponds or structures to provide opportunity to contain 

and remove sediment and possible toxic chemical elements. 

 Inclusion of these measures together with a practical framework, schedule, details of key performance 

indicators, and recommended monitoring protocols for their delivery, in the next iteration of the Biodiversity 

Management Plan (BMP) is recommended. 

7.0 MONITORING REQUIREMENTS 

The following monitoring requirements are proposed: 

 The implementation of the recommended mitigation measures should be monitored on an at least annual 

basis, to audit their efficacy in addressing potential impacts, so that adaptive management actions can be 

timeously undertaken as necessary, to ensure that potential impacts on the receiving environment are 

avoided/minimised. 

 

Figure 10: Stormwater runoff from south pit mining area entering conservation area in the crater via 
management track 
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environmental compliance to international standards. Specializes in aquatic 

biology focusing on ichthyofauna, aquatic macroinvertebrates and ecosystem 

functioning. In addition to these duties, Warren heads up technical innovation 

for the Aquatics Technical Community and mentor’s junior staff. 

Freshwater Ecology and Aquatic Biodiversity 

Warren is a qualified Ichthyologist with a Master’s in Aquatic Health who has 

over fourteen years of experience working in African freshwater and marine 

systems. He is well equipped to assess the ecological drivers (e.g. habitat and 

water quality) and biota within these ecosystems. Further to this his exposure 

to and understanding of anthropogenic effects on aquatic ecosystems allows 

for a pragmatic approach to determining the ecological status of and 

cumulative impacts within catchment’s.  

Environmental Compliance and Impact Assessment 

Working on both green and brownfields sites within a variety of sectors, 

Warren has been involved in baseline assessments as well as compliance 

monitoring. Assessing the impacts of a project and applying the mitigation 

hierarchy is key to maintaining biodiversity and the ecosystem services they 
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Strategic Environmental Assessments (SEA) and Environmental and Social 

Impact Assessments (ESIA). 

Aquaculture 

With an ever-growing demand for protein, the growth of Aquaculture is 

expanding globally with numerous opportunities in Africa. Warren has been 

involved on the EIA, auditing and strategic planning components of 

aquaculture developments in Lesotho and the Seychelles. Further Warren had 

led a Strategic Environmental Assessments (SEA) for a market-led aquaculture 

programme in Kenya. 

Client and Project Management 

Warren maintains strong relationships with his clients, having worked on 

individual projects for over 14 years, whilst acting as the client relationship 

manager for various other technical disciplines. Warren is involved in the 

initiation, planning, writing of proposals, execution, and overall supervision of 

biodiversity projects to ensure that they are delivered on time, within budget 

and with the appropriate team to meet the client’s expectations. 

Biodiversity 

In a diverse continent, and in line with the IFC’s Guidance Note 6, our team 
promotes collaboration with recognized and credible organisation and or 

academic institutes. We are experienced in conducting Critical Habitat 

Assessments, Ecosystem Services Assessments and are proficient in 

compiling Biodiversity Management Plans to assist our clients in conserving 

biodiversity on their sites. 
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Worked as a sub-consultant for Golder Associates in Madagascar as well as in 

South Africa as an assistant aquatic biologist. Responsible for components of 

the Biodiversity Management Plan, which involved the construction of 

recirculating systems on site, salvaging fish from the rivers and conditioning 

and husbandry of fish for the protection reintroduction into streams. 

Kyle of Sutherland District Salmon Fishery Board  – Highland, Scotland 

Assistant Biologist (May 2005 to September 2005) 

Employed as a seasonal assistant for the summer. Involved in the capture of 

broodstock, hatchery management, planting out of salmon fry, telemetry 

tagging, anti-poaching work and electro-fishing. Data collection, analysis and 

reporting. 
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ERG 
Katanga, DRC 

Lead on the aquatics team for the baseline and impact assessment study of the 

aquatic ecosystems associated with four mines within the Copperbelt. 

Kansanshi 
Solwezi, Zambia 

Lead on the aquatics team for the baseline and impact assessment study of the 

aquatic ecosystems associated with a proposed TSF. 

Palaborwa Mining 
Complex 

Mpumalanga, South 
Africa 

Golder Associates (Pty) Ltd. conducts biomonitoring on sections of the Olifants 

and Selati Rivers associated with Palabora Mining Company (Pty) Ltd., Foskor 

(Pty) Ltd and Bosveld Phosphate. Project manager and lead aquatic scientist 

worked on the project since 2008 – present (2021). 

Dynatec Ambatovy 
Biodiversity Project 

Atsinanana, Madagascar 

Golder Associates Africa (Pty) Ltd. was responsible for the Biodiversity 

Management for the Ambatovy Nickel and Cobalt mine in Madagascar. I worked 

on the aquatics salvaging fish from the rivers and housing them in systems we 

built on the mine site. Conditioning and husbandry of these salvaged fish was a 

part of the work. 

Riversdale Benga Coal 
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Tete, Mozambique 

Lead ecologist responsible for the aquatic sampling on the Zambezi and 

Revuboè River Systems. 

Lonmin Exploration 
Drilling 

Makamba, Tanzania 

Environmental assessment of aquatic ecosystems associated with exploration 

drilling activities, attending a site visit and collection of data. 

Vale 
Tete, Mozambique 

Lead ecologist conducting the ichthyofaunal assessment within the Moatize 

Industrial Complex. 

Oil and Gas 
CLN 

Nacala, Mozambique 
Reviewer and technical advisor on the biodiversity and fisheries monitoring of the 

oil and gas operations in Northern Mozambique. Onshore rail and offshore 

loading dock. 

Delonex 
Somali, Ethiopia 

Conducted a high-level biodiversity assessment for seismic exploration activities. 

Central Térmica de 
Temane 

Inhambane, 
Mozambique 

Specialist inputs into the Marine ecology baseline and impact assessment as 

well as inputs into the projects Biodiversity Action Plan and project sub-plans (i.e. 

Abnormal Loads). 

Sasol Gas to Power 
Inhambane, 

Mozambique 

Lead aquatic biologist for the collection of baseline data in the Govuro River, 

assessing river crossings. 

Sasol Petroleum 
Production and 

Exploration. 
Inhambane, 

Mozambique 

EIA application for transport operations from Inhambane to Beira of petroleum 

liquids products, through an integrated EIA and PP Process. Terrestrial, aquatics 

and wetland impact assessments, critical habitat screening, mapping and 

sensitivities analysis to IFC PS6 standards for License Areas in Mozambique 

conducted to form supportive documentation to the EIA. 
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Power and Renewables 

Zambia Hydropower 
Development 

Northern Province, 
Zambia 

Lead biodiversity specialist managing a core team of specialist for baseline data 

collection. Environmental Flow (EFlow) modelling for hydropower using 

SPATSIM V3 software. 

Kusile Power Station 
Ogies, South Africa 

Working as part of the team for the baseline study for the proposed Bravo 

(Eskom) power station, I participated in the aquatics screening assessment and 

survey. 

Kendal Power Station 
Ogies, South Africa 

Ecological assessments towards the baseline study for the proposed Ash dump. 

Camden Power Station 
Standerton, South Africa 

Aquatic assessment and inputs towards the Biodiversity Management Plan for 

Camden Power Station 

Water Sector 

Blesbokspruit 
Springs, South Africa 

Worked on the Ecology team providing specialist input for the Ecological 

Economic Study. The project is based around the Ecosystem Services, which the 

Blesbokspruit provides. 

Johannesburg Water 
Johannesburg, South 

Africa 

Project manager and coordinate the aquatic monitoring and Whole Effluent 

Toxicity (WET) testing, associated with four (4) of Johannesburg’s Waste Water 

Treatment Works (WWTW’s).  
 

Matla Colliery 
Kriel, South Africa 

Specialist lead and project manager for the biological monitoring program for the 

Matla River Diversion (Exxaro Resources), through baseline and impact 

assessment, with a focus on biannual aquatic monitoring. 

South African 
Department of Water 

and Sanitation. 
South Africa. 

Determination, review and implementation of the Reserve in the Olifants/Letaba 

Water Management Area. Catchment wide sampling of fish and aquatic 

macroinvertebrates.  

South African 
Department of Water 

and Sanitation. 
South Africa 

Determination of the management classes for significant water resources in the 

Crocodile (West)/Marico WMA and Mokolo and Matlabas catchments of the 

Limpopo WMA to ensure a level of protection is afforded. Implementation of the 

Water Resource Classification System. Aquatic assessments of Environmental 

Water Requirement (EWR) sites. 

Fisheries and Aquaculture 
Seychelles Fishing 

Authority 
Mahé, Seychelles 

Specialist lead for the ESIA and ESMP towards the proposed implementation of 

the Seychelles Mariculture Master Plan (MMP), addressing a framework to 

launch an aquaculture industry. 

Farm Africa 
Nyanza, Kenya 

Project lead to conduct a Strategic Environmental Assessment (SEA) for the 

Kenyan Market-Led Aquaculture Programme. 

SMFG, 
Mt. Nimba, Guinea 

Specialist inputs into the assessment of Environmental flows towards the 

protection of endemic species and Critical Habitats. 

Highlands Trout  
Katse, Lesotho 

Formed part of the team who conducted the Environmental Management Plan 

(EMP) audit for the Highland Trout aquaculture operations located in Katse Dam. 

Yalelo 
Siavonga, Zambia 

Technical review of the Yalelo Aquaculture Expansion Project – Environmental 

and Social Impact Assessment (ESIA). 
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TRAINING 

First Aid Level 1 

2018 

 

SUPPLEMENTAL SKILLS 

GIS Practitioner 

ArcMap 10.7 software. Skills include map production and analysis of ecological 

data. 

Ecotoxicology 

Whole Effluent Toxicity (WET) interpretation for aquatic ecosystems and 

reporting. Working in collaboration with the Golder Associates Research 

Laboratory (GARL). 

Environmental Flow Requirements 

SPATSIM (V3). 

Diatoms sampling 

Sample collection, interpretation of results and reporting. 

 

PROFESSIONAL AFFILIATIONS 

South African Society for Aquatic Scientists (SASAqS) 

Water Institute of Southern Africa (WISA) 

 

PUBLICATIONS AND CONTRIBUTION 

Conference 
Proceedings 

Aken, Warren and Roger Bills. 2014. An Inventory of Fish from Tete, the Lower 

Zambezi, Mozambique. South African Society of Aquatic Scientists (SASAqS), 

June. Bloemfontein, RSA. 
 

Other Taylor, J.C., Graham, M., Aken, W. and Van Rensburg, L. 2009. The Application 

of European Diatom Indices in Tropical and Sub-Tropical Rivers. International 

Symposium “Use of Algae for Monitoring Rivers”. (Poster) 
 

Steering committee 
member as part of 
Water Research 
Commission (WRC) 
Project 

2019-2020: “Mass development of aquatic macrophytes - causes and 

consequences of macrophyte removal for ecosystem structure, function, and 

services (MadMacs)”. 
 

2018-2020: “The Development of a Preliminary Approached to Sediment Site 

Evaluation and Associated Risk”. 
 

2012-2013: “Assessment of locally manufactured radio telemetry equipment for 

manual and remote behavioural monitoring of fish in lentic and lotic freshwater 

ecosystems in South Africa”. 
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