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Professor Olaf Weyl was born in Giesen, Germany, but moved to Africa at an early age as a result of his 

father’s work in international development. He completed his BSc at Rhodes University, South Africa, 

before embarking on an MSc, rapidly upgraded to a PhD, on The dynamics of a sub-tropical lake ishery 

in central Mozambique under Professor Tom Hecht at Rhodes. After completing his PhD, Olaf moved to 

Malawi where he worked as isheries research and management advisor to the Department of Fisheries 

(1998-2002). During this period he learned much about interacting with experienced scientists and 

managers, something he carried through the rest of his career. He returned to South Africa in 2003 irst as a 

Post-Doctoral fellow and then as Senior Lecturer in the Department of Ichthyology and Fisheries Science at 

Rhodes University (2004-2009). Thereafter, Olaf seized on an opportunity to grow his research career and 

was employed by the National Research Foundation at the South African Institute for Aquatic Biodiversity 

(NRF-SAIAB), initially as a Senior Scientist in 2009, then Principal Scientist in 2012, and Chief Scientist in 

2017. This calculated move to a National Facility resulted in Olaf using his skills and global network to 

build multiple collaborations with researchers from across Southern African and globally in the ields of 

ish ecology, invasion biology and inland isheries management.  He built a strong and dynamic research 

group in SAIAB that without doubt will miss his leadership and boundless drive. In 2017 Olaf was awarded 

the South African Research Chair in Inland Fisheries and Freshwater Ecology, which was testimony to his 

outstanding work in the pursuit of excellence in both inland isheries and freshwater invasion biology.

  Olaf had a profound impact on both the research and applied aspects of isheries science and ably 

bridged the gap between these two very diferent discourses. He was a proliic author with over 220 peer-

review papers, with many more to come from the legacy he leaves behind. He served as Assistant Editor 

for Journal of Fish Biology and Associate Editor for Aquatic Invasions, African Zoology, Biological Invasions, 

and BioInvasions Records. Sustained research outputs and a high standing resulted in his appointment as 

a Professor at the University of Toronto Scarborough (Canada), Adjunct Professor at University of Nebraska 

Lincoln (USA), Honorary Professor at Rhodes University (South Africa) and a Core Team Member at the 

DST/NRF Centre of Excellence for Invasion Biology (University of Stellenbosch, South Africa). He was 

also the Regional Chair for Southern Africa in the Freshwater Fish Specialist Group of the IUCN Species 

Survival Commission (SSC), Scientiic Committee member of the Future Earth bioDISCOVERY Core Project, 
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and lead author for the IPBES assessment report on invasive alien species and an expert for the IPBES 

nexus assessment scoping report. He contributed to the development of South African policy frameworks 

including the National Strategy on Alien and Invasive species and the National Environmental Management: 

Biodiversity Act: Alien and Invasive Species Regulations and Lists.

  Olaf was an incredibly gregarious character, which he attributed to his formative days meeting and 

talking with consultants visiting and working with his father. It was inevitable that Olaf would work in 

isheries: he developed a passion for nature as he grew up in Zimbabwe and was an avid and excellent 

angler. He was never happier than when trying to catch ish in remote areas or showing you his favourite 

ishing spots. Olaf passed away doing what he loved best, chasing ish in mountain streams. 

  He had an infectious personality, formidable intellect and wicked humour. He was incredibly forward 

thinking and was at the forefront of research and policy to promote sustainable development of ish and 

isheries and aquatic ecosystems in African inland waters, but he never forgot his roots in aquatic ecology 

and conservation. He brought a unique blend of isheries science and management to a wide audience, 

from academics to managers to ishers to landowners, and was always willing to ofer his support and 

knowledge to identify solutions to wider environmental conlicts. Indeed, just days before he sadly passed 

away, Olaf submitted the edited proofs of a paper to the African Journal of Aquatic Sciences entitled “Ten 

research questions to support South Africa’s Inland Fisheries Policy”, which exempliies his amazing ability 

to bridge science and policy. This remarkable ability was especially valuable when dealing with what he 

described as 'wicked problems' in society, as when bridging the deep chasm of mistrust between the 

anglers and authorities wishing to regulate alien sport ishes in South Africa. As an active party to both 

communities, he understood where each came from and what was desirable and achievable in seeking a 

solution. It is credit in no small way to his contributions that, after many years, the National Environmental 

Management: Biodiversity Act (NEM:BA) regulations including all major freshwater ish alien species in 

South Africa, were inally approved and signed into law by the Minister earlier this year.  

  Olaf had a special talent in attracting excellent students from all corners of the subcontinent at a 

time when there is a desperate need to grow and transform the discipline in Africa. With his teams of 

postgraduate students and postdocs, he was supportive of numerous isheries research and management 

projects across the region. Throughout these projects, Olaf was a constant source of encouragement and 

guidance, not only to his researchers but also to everyone engaged in isheries activities in the region. The 

research results from his numerous projects provided the scientiic justiication for sound management 

and legislation, while at the same time supporting research capacity development and leaving in place 

trained scientists in countries across southern-central Africa. At conferences on ish, isheries and other 

aquatic research disciplines throughout Africa, he and his students were invariably prominent contributors 

and active participants in discussions and future planning. 

  His personality was such that in one breath he could sweep aside nonsense from any individual and 

in the next completely nurse the bruised ego that might have resulted from the bluntness of his approach.  

Through his remarkable academic leadership and outsized personality he was able to coax tremendous 

loyalty, dedication and productivity from his colleagues, post-docs and students. The personal tributes 

that have lowed forth from his team following his passing illustrate just how deeply he engaged with 

every one of them. In all, he leaves a massive institutional gap, and it will be very diicult to ill. In part, the 

tragedy of his passing at this time is that the educational and mentoring aspect of his life-journey, building 

a new science generation in Africa, was just hitting full stride.   

  Dr Angus Paterson of SAIAB and a close friend of Prof Weyl summed up his life so perfectly: “Olaf was 

in so many ways a giant of man with an intellect that could only be matched by his inordinate ability to love 

and nurture those around him”. He will be sadly missed by his family, friends, colleagues and all those who 

had the pleasure of knowing and working with him. 

  Olaf is survived by his wife Michelle, twin daughters Phillipa and Olivia, parents Ulrich and Gaby, 

brothers Michael and Phillip, and sisters Julia and Anika. He was highly respected and the impact of his 

research, mentoring and larger than life personality will continue to resonate in Africa and beyond for a 

long time.

Ian G. Cowx, University of Hull International Fisheries Institute, UK

Nicholas Mandrak, University of Toronto Scarborough, Canada

Denis Tweddle and Paul Skelton, South Africa Institute of Aquatic Biodiversity, SA
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2019 Research Overview

The South African Insitute for Aquaic Biodiversity 
(NRF‐SAIAB) serves as a hub for naional and 
internaional scieniic research into the country’s 
most precious resource—water—and the diversity 
of life supported by our marine, coastal and inland 
freshwater ecosystems. NRF‐SAIAB’s mandate 
is to undertake research for the sustainability of 
Africa’s marine and freshwater environments. To 
this end, NRF‐SAIAB provides research plaforms 
and infra‐structure which enable a wide range of 
muli‐disciplinary and muli‐insituion research into 
inland isheries and freshwater ecology, constantly 
changing coastal systems and the movement of 
marine isheries species. All the research undertaken 
at NRF‐SAIAB contributes knowledge about how 
water‐based ecosystems funcion: this includes up‐
to‐date informaion on the movement of isheries 
species along the coast and the impact of societal 
demands on the coastal, estuarine and freshwater 
resources of the country. This informaion is crucial 
for understanding and managing these essenial 
natural resources for the long‐term beneit of South 
Africa’s people.
  NRF‐SAIAB’s unique research plaforms are 
available to the broader research community in the 
Naional System of Innovaion (NSI). These plaforms 
include the aquaic biodiversity collecions, assoc‐
iated specialist laboratories and services which 
integrate modern molecular and bio‐banking systems, 
a community‐driven marine lagship programme (the 
African Coelacanth Ecosystem Programme—ACEP); 
and marine plaform provision—coastal crat, in situ 

instrumentaion, Remotely Operated Vehicle (ROV), 
Remote Video Systems and the Acousic Tracking 
Array Plaform (ATAP). In line with its status as a 
Naional Facility, all plaforms are available to the 
broader research community.
  SAIAB hosts the DSI/NRF Research Chair in 

Inland Fisheries and Freshwater Ecology and pro‐ 
vides a regional research plaform for freshwater 

African aquaic biodiversity research through re‐
search and project management with a number of 
sub‐Saharan countries.
  NRF‐SAIAB interacts with a broad range of 
universiies and local and naional governments 
regarding current environmental issues, which 
require the integraion of science with management, 
and providing scieniic evidence that policy 
makers can apply in the formulaion of naional 
environmental policy. Areas of naional concern in 
which NRF‐SAIAB is involved are socio‐economic 
development, water security issues, ecosystem 
degradaion and the inluence of climate change on 
food security.
  The NRF‐SAIAB ish collecion is an internaion‐
ally acclaimed research resource. In 2019 inter‐ 

naional visitors to the plaform included Dr Dave 
Ebert from Moss Landing, USA, Dr Irit Zohar (University 
of Haifa, Mount Carmel, Israel), Dr Peter Psomadakis 
(FAO, Rome, Italy), Dr Jay Staufer (Pennsylvania 
State University, USA) and Dr Franz Uiblein (Insitute 
of Marine Science, Bergen, Norway).
  Postdoctoral Fellow, Dr Josie South was awarded 
a Transnaional Access EU2020 AQUACOSM grant to 
take a South African cohort to study microplasics and 
pharmaceuicals in The Nether‐lands. Collaborators 
included Postdoctoral Fellow Dr Josephine Pegg and 
PhD candidates Mr Dumisani Khosa and Mr Lubabalo 
Mofu.
  Dr Ant Bernard was appointed as a member 
of the Global Oceans Observing System (GOOS) 
Biology and Ecosystems Panel to further the dev‐
elopment of the essenial ocean variables for ishes 
and subsequently atended the GOOS BioEco panel 
meeing in Santa Barbara, California.
  Dr Albert Chakona visited the Royal Museum 
for Central Africa (MRAC, Belgium), Bavaria State 
Collecions (ZSM, Germany) and Cornell University 
Museum of Vertebrates (CUMV, USA) to work with 
collaborators on ish taxonomy and gain experise in 
next generaion sequences techniques, and analy‐
sis of electric organ discharges (EODs) which are 
integral to the systemaics of weakly electric ishes 
(Mormyridae) endemic to Africa.
  Dr Gavin Gouws undertook a research visit to 
the Western Australian Museum (Perth) to advance 
several taxonomic projects, and undertook an ex‐
tended roadshow in Australia, presening seminars 
at the Indian Ocean Centre (University of Western 
Australia), Murdoch University and the University of 
Queensland to explore collaboraive opportuniies. 
Dr Gouws atended the FSBI Advances in eDNA for 
Fisheries and Management Conference in Hull, UK. 
He also visited and presented a seminar at the Insi‐
tute for Biological, Environmental and Rural Sciences, 
University of Aberystwyth (Penglais Campus), Wales, 
to develop and coninue collaboraions.
  Prof Paul Cowley travelled to Arendal, Norway 
to atend the 5th Internaional Conference on Fish 
Telemetry (ICFT), where he presented on the long‐
term acousic monitoring of juvenile bull sharks and 
gave a talk to introduce the global acousic telemetry 
exchange (GATE) programme.
  ATAP Instrument Technician, Mat Parkinson, 
atended the annual Ocean Tracking Network’s 
Internaional Data Management Commitee Meeing 
in Halifax, Canada on behalf of ATAP, maintaining 
strong ies with the internaional acousic telemetry 
community.
  Prof Olaf Weyl hosted a research collaboraion 
workshop in South Africa to develop coninued 
collaboraion with Jaimie Dick (Queens University, 
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Belfast), Tony Ricciardi (McGill University, Montreal, 
Quebec) and with Hugh MacIsaac (Windsor Univer‐ 
sity, Windsor, Ontario) on future collaboraion and 
approaches in invasion ecology. Prof Weyl gave a 
presentaion at the Idaho Department of Fish and 
Game Eagle Fish Geneics Laboratory to an audience 
of research scienists on alien ish research in South 
Africa and paricipated at the small scale isheries 
advisory roundtable on the development of new 
assessment tools for small scale isheries at FAO in 
Rome.
  The producivity of NRF‐SAIAB research staf, 
students, postdocs and Honorary Research Associ‐
ates coninued at a high level during 2019, with 
111 ISI rated scieniic papers being published. The 
majority of these papers were by NRF‐SAIAB ailiates 
of Rhodes University. It was also a bumper year in 
terms of conference and symposium papers, with 
74 being delivered at a wide variety of naional 
and internaional venues. Some research highlights 
follow.
  NRF‐SAIAB’s Acousic Tracking Array Plaform 
(ATAP) monitors more than 650 tagged animals 
(33 species) for more than 30 researchers from 14 
insituions around the country. Data collected 
over 2019 highlighted the remarkable journey of 
a Zambezi shark that undertook return migraion 

from the Breede Estuary to Mozambique. The plat‐
form was highlighted during several presentaions at 
the 5th Internaional Conference on Fish Telemetry 
held in Norway and the 5th South African Marine 
Lineish Symposium, where Prof Paul Cowley gave 
a plenary talk enitled A century of ish tagging in 
South Africa: what have we learnt?
  During 2019, Dr Nikki James and her research 
team focussed on the relaive value of diferent 
coastal nursery habitats for marine and estuarine 

ish species as well as the impact of climate change 
on ish species within these habitats. A highlight 
for the year was iniiaing an NRF Marine and 

Coastal Research Grant programme to further ex‐
plore the connecivity of coastal and estuarine 
nursery habitats.
  Dr Ant Bernard iniiated a research project 
looking into the potenial of environmental DNA 

(eDNA) to survey phoic and mesophoic benthic 
reef ishes. This project, which is funded through the 
NRF Marine and Coastal Research Grant, will develop 
ield and laboratory protocols for the collecion and 
analysis of eDNA, validate the technique against other 
benthic sampling methods, and establish a eDNA 
laboratory at NRF‐SAIAB and Rhodes University.
  The 2019 research highlights for the Coastal 
and Ocean Sciences Team (COST) led by Dr Francesca 
Porri underlined important outputs that link to 
maintenance of biodiversity and discoveries. These 
features include research carried out in African 
mangroves, with the descripion of a new of decapod, 
Parasesarma capensis and an analysis of paterns 
of recruitment of crab larvae in the East African 
mangroves which has revealed the ight link between 
fauna and trees in these unique and endangered 
systems.
  Dr Gavin Gouws’s research group is expand‐ing 
its research footprint to include behavioural ecology 
and evoluionary biology as research themes through 
a focus on reproducive behavior of and sexual 
selecion in clinid ishes.
  The focus of Dr Albert Chakona’s research 

group is to advance revisionary taxonomy and syste‐
maics of freshwater ishes in southern Africa. A key 
publicaion from his research group in 2019 explored 
the use of molecular data as a novel approach for 
reconstrucing the historical distribuion ranges of 
freshwater taxa fragmented by human‐mediated 
impacts.
  Prof Olaf Weyl’s research group coninues to 

engage at muliple levels with key research contri‐
buions including comment on long‐term sustainable 
isheries in the African Great Lakes; an evaluaion 
of the current extent and potenial spread of black 
bass invasions in South Africa; thermal tolerances of 
naive freshwater ishes in South Africa’s Cape Fold 
Ecoregion; assessments of predator‐prey interacions 
in a chemically altered aquaic environment; and a 
global review and metaanalysis of applicaions of the 
freshwater Fish Invasiveness Screening Kit.

Professor Olaf Weyl
Chief Scienist: NRF‐SAIAB
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2020 Research Overview

2020 was an unprecedented year and a year of 
challenges. Not only did the Covid‐19 pandemic 
change the face of our research, but NRF‐SAIAB also 
lost its Chief Scienist, Prof Olaf Weyl.
  Before the lockdown regulaions, US collabor‐
ators Dr John Hargrove, Dr Mathew Campbell, Dr 
Amanda Carr (Idaho Dept of Fish and Game, USA), 
Dr Eric Peatman (Auburn University, USA) and UK 

Collaborator Dr Robert Briton (Bournemouth Uni‐
versity, UK) visited NRF‐SAIAB to collaborate in a 
workshop with the freshwater group on “Geneic 
botlenecks and the success of alien ish populaions”.
  In early 2020, visitors to the Collecions 
Plaform included Dr Jay Staufer (Pennsylvania 
State  University, USA), Dr George Turner (Bangor 
University, UK) and Dr Antonia Ford (University of 
Roehamton, UK).
  Dr Johann Mourier (Insitut de Recherche pour 
le Développement (IRD), France) spent a month at 
NRF‐SAIAB, collaboraing with Prof Paul Cowley and 
the ATAP team. Dr Albert Chakona visited the Royal 
Museum for Central Africa (MRAC, Belgium), the 
Bavaria State Collecions (ZSM, Germany) and Cornell 
University Museum of Vertebrates (CUMV, USA) to 
work with collaborators on ish taxonomy, to gain 
experise in next generaion sequences techniques 
and to gain experise in the analysis of electric 
organ discharges (EODs), which are integral to the 
systemaics of weakly electric ishes (Mormyridae) 
endemic to Africa.
  Postdoctoral Fellow, Dr Josie South was invited 
to give talks at the Briish Ecological Society Invasions 
Symposium in Northumbria, University of Essex and 
Queen’s University Belfast, while Postdoctoral Fellow, 
Dr Jessica Glass atended an Adaptaion Genomics 
workshop in Berlin, Germany.
  The producivity of NRF‐SAIAB research staf, 
students, postdocs and Honorary Research Associ‐
ates coninued at a high level during 2020, with a 
record 143 ISI rated scieniic papers being published. 
Some research highlights follow.
  During 2020, more than one million detecions 
were recorded on ATAP’s naionwide array of re‐
ceivers, bringing the total number of detecions in 
the database to just shy of 25 million. In addiion, 
two new Vulnerable species (lesser guitarish and 
spinner sharks) were equipped with transmiters, 
bringing the total number of animals tagged and 
monitored to more than 1 600 from 48 species.
  The year started with a return visit to Breede 
Estuary to tag more bull sharks. The ATAP local team 
was accompanied by collaborators from the Insitute 
of Research for Development (IRD) in France. Prof 
Paul Cowley also joined NRF‐SAIAB’s freshwater 
group to acousically tag alien carp in the Groenvlei 
Lake. Further ieldwork during the year was limited 

due to Covid‐19 travel restricions. However, ATAP 
obtained an essenial services exempion permit to 
ensure that all deployed receivers within the naional 
ATAP array could be serviced.
  Prof Paul Cowley and the ATAP team coninued 
to assist three ACEP‐funded projects in 2020 (which 
collecively saw the tagging of approximately 60 
animals), and ATAP also provided infrastructure and 
data management support to two newly funded 
projects managed by the WILDOCEANS programme 
of the WILDTRUST that aim to tag over 200 new 
animals with a focus on selected South African 
threatened endemic sharks and rays, as well as 
transboundary movements and MPA connecivity by 
selected species. To date, over 40 animals of seven 
diferent species have been tagged, with signiicant 
tagging eforts to be undertaken in 2021.
  With funding support from an NRF‐Marine and 
Coastal Research Grant, Dr Anthony Bernard and 
his team commenced their project invesigaing the 
potenial for environmental DNA (eDNA) to assess 
diversity and assemblage structure on benthic and 
demersal ishes found on phoic and mesophoic 

reef habitats in South Africa. They began collabor‐
aive research on two new WILDOCEANS projects: 
Oceans Alive and the Shark and Ray Conservaion 
project, that build on research carried out previously 
in the iSimangaliso Wetland Park, on eDNA research 
and on naional stereo‐BRUVS research. The planned 
research collaboraion with Nekton on the First 
Descent project in the Seychelles and Maldives was 
postponed to 2022.
  2020 saw the commissioning of MARIP’s light‐ 
weight deep‐sea stereo‐camera landers and mid‐
water driting baited remote underwater stereo‐
video systems (stereo‐BRUVs), to sample ishes found 
on the deep mesophoic habitats on South Africa’s 
coninental shelf and to invesigate the shallow and 
deep‐sea pelagic and demersal ish assemblages. 
MARIP remained an integral plaform within ACEP, 
by successfully compleing the data collecion for 
the Canyon Connecions and SALPA projects and 
being included in all the new ACEP projects approved 
in 2020. Addiional research support was provided 
for the Blue Acion Fund Oceans Alive project, the 
Shark Conservaion Fund Shark and Ray conservaion 
project, the NRF Reef Fish eDNA project.
  Under the leadership of Dr Errol Wiles, the 
Geophysics and Mapping Plaform’s new inerial 
navigaion system was successfully commissioned 

on RV uKwabelana. The commissioned system was 

put through its paces conducing nearshore surveys of 
Durban’s Bluf, and uMdloi reef complexes with the 
beneit of SBG’s post‐processing sotware, Qineria, 
to deal with moion‐induced data artefacts common 
when working along South Africa’s wave‐dominated 
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and energeic coastline. The Geophysics and Mapping 
Plaform is primed to support geo‐spaial marine 
research, providing high resoluion and high‐accuracy 
bathymetry and backscater intensity data to the 
marine scieniic community. The second ediion of 
the Internaional Symposium on Coastal Hazards in 
Africa, hosted by NRF‐SAIAB and chaired by Dr Errol 
Wiles, took place in October 2020. The symposium 
provided opportuniies to develop relaionships bet‐ 
ween research, industry, and naional/local govern‐
ment. A Special Issue in Estuarine, Coastal and Shelf 
Science will highlight the most relevant research 
emanaing from the symposium and invited 
addiional contribuions which grapple with coastal 
hazards in Africa.
  During 2020, Dr Nikki James and her research 
team coninued to focus on the relaive value of 
diferent coastal nursery habitats for marine and 

estuarine ish species, as well as the impact of 
climate change on ish species. This research is col‐
laboraive and muli‐disciplinary: examining and 
mapping habitat, autotrophs (seaweed and seagrass), 
resources (invertebrates and diatoms) as well as 
ish assemblages. A team of six PhD students were 
involved in this research in 2020. The students in 
this team are 67% female and 67% black, helping 
to address equity and transformaion of the science 
sector in South Africa.
  During 2020, the Coastal and Ocean Sciences 
Team (COST), led by Dr Francesca Porri, saw through 
several student graduaions, successfully signalling 
the end of several projects. The associated research 
outputs for the year mostly include novel knowledge 
on the architectural complexity of mangrove roots 
used as microhabitats by ish and invertebrate larvae, 
as well as the on the role of ecological engineering on 
the associated interidal biodiversity (World Harbour 
Project). Much of the research progress during 2020 
was achieved thanks to home‐relocated laboratories, 
where several morphometric traits have been mea‐
sured for the research on resilience of sea urchin 
populaions along the coast of South Africa. Once 
back in the molecular laboratory, good progress has 
been made in terms of unravelling the taxonomy of 
several groups of larvae (including ish and crust‐
aceans), collected from coastal microhabitats, such 
as jeies and pontoons, within an urban marina.
  Dr Albert Chakona’s research visits to the Royal 
Museum for Central Africa (MRAC, Belgium) and the 
Bavarian State Collecion of Zoology (ZSM, Germany) 
enabled examinaion of primary type‐specimens from 
various museums in Europe and the USA, training on 
next generaion sequencing techniques, and analysis 
of electric organ discharges (EODs). This informaion 
is integral to the ongoing revisionary taxonomy and 

systemaic research for freshwater ishes of southern 
Africa. A Special Issue on the biology and ecology of 
African freshwater ishes, co‐edited with Prof Olaf 
Weyl, was published in the Journal of Fish Biology.
  Dr Gavin Gouws’s research group expanded its 
research footprint to include behavioural ecology 
and evoluionary biology as research themes through 
a focus on reproducive behaviour of and sexual 
selecion in clinid ishes. Dr Gavin Gouws resigned 
from NRFSAIAB at the end of August of 2020, emi‐
graing to the UK with his family.
  Prof Olaf Weyl contributed to high impact 
papers on global issues such as climate change, and 
isheries and invasion impacts. The outputs of a 
workshop drawing together African and internaional 
experts in inland isheries science and management 
published in the African Journal of Aquaic Science, 
reports on aspects of key importance to naional 
policy development. Whilst many conferences were 
cancelled due to Covid‐19 in 2020, the group atend‐
ed the online American Fisheries Society annual 
meeing. Prof Olaf Weyl gave an invited talk itled 

“The importance of respecing culture, pracicing 
inclusivity, and enabling paricipaion when leading 
diverse teams in southern Africa”. The 2020 ield 
season started well; however, it ended abruptly in 
March due to the COVID‐19 lockdown. As a result, 
several student projects had to be signiicantly 
amended or replaced with new projects. Lack of 
access to both to NRF‐SAIAB and analyical faciliies 
made work diicult for some team members. Over 
the course of the year signiicant eforts were made 
to remedy this, within the limits of what could be 
safely achieved. Sadly, on 14 November 2020, Prof 
Olaf Weyl passed away while doing what he loved 
most; he was in the mountains exploring new sites to 
sample trout geneics. NRF‐SAIAB lost a formidable 
leader, highly respected scienist and a loved coll‐
eague and friend. Despite his unimely passing, Olaf’s 
contribuions to science will resonate for a long ime. 
Ater the passing of Prof Olaf Weyl, his research 
group coninued to engage at muliple levels with 
key research contribuions including comment on 
long‐term sustainable isheries in the African Great 
Lakes; an evaluaion of the current extent and 
potenial spread of black bass invasions in South 
Africa; thermal tolerances of naive freshwater ishes 
in South Africa’s Cape Fold Ecoregion; assessments 
of predator‐prey interacions in a chemically altered 
aquaic environment; and a global review and meta‐ 
analysis of applicaions of the freshwater Fish Inva‐
siveness Screening Kit.

Professor Paul D Cowley
Acing Chief Scienist: NRF‐SAIAB
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Spatial Ecology for Improved Management 

of Coastal Resources

Prof Paul Cowley, Principal Scientist

Background and objectives
Efecive management of marine and estuarine 
ish resources in southern Africa lags far behind 
most other parts of the world. With broad muli-
insituional collaboraions, my research group has 
been using acousic telemetry methods to invesigate 
the behavioural ecology of coastal ishes for ap-
proximately two decades. The overarching goal of 
this research is to generate new knowledge for the 
implementaion of improved local and regional 
conservaion measures, and it speciically addresses 
quesions relaing to (i) movement paterns (residency 
vs migratory), (ii) habitat use paterns and changes 
with ontogeny, (iii) muliple habitat connecivity, 
(iv) ideniicaion of migraion corridors and criical 
habitats, (v) transboundary movements, and (vi) man- 
agement efeciveness of Marine Protected Areas 
(MPAs). Answers to these research quesions are 
essenial to miigate the muliple stressors placed 
on marine and estuarine ishes in the Anthropocene, 
including over-exploitaion, habitat alteraion and 
destrucion, polluion, and the increasing threats of 
climate change.
  This research is strongly aligned with the 
global Sustainable Development Goal (SDG) #14 
(Life below Water) to address objecives relaing to 
the management of marine and coastal ecosystems, 
sustainable use of resources for increased economic 
beneits, development of research capacity, and 
scieniic knowledge to conserve biodiversity. This 
research also supports SDGs 1 (No Poverty), 4 (Quality 
Educaion), 5 (Gender Equality), 12 (Responsible 
Consumpion and Producion) and 17 (Partnerships 
for the Goals). This research was instrumental in 
establishing the naionwide Acousic Tracking Array 
Plaform (ATAP), managed by NRF-SAIAB, thereby 
supporing South Africa’s Naional Development Plan 
(NDP) to provide infrastructure and foster innovaion.

Research activities
During 2019, I atended several conferences relevant 
to my research aciviies. Several colleagues from 
South Africa and I travelled to Arendal, Norway to 
atend the 5th Internaional Conference on Fish 
Telemetry (ICFT). SAIAB hosted the 2nd ICFT in 2013 
of which I am a member of the scieniic organizing 
commitee. At the event, I gave a presentaion on 
the long-term acousic monitoring of juvenile bull 
sharks and gave a speed talk to introduce the global 
acousic telemetry exchange (GATE) programme. I 

was also a co-author on presentaions by two ex-PhD 
students of mine. Later in the year I atended the 5th 

South African Marine Lineish Symposium and gave 
a plenary presentaion enitled “A century of ish 
tagging in South Africa: what have we learnt?” Many 
of my past and current students also gave oral or 
poster presentaions at this event.
  During 2019, several ield expediions were 
undertaken, one of which was a trip to the Breede 
Estuary to tag more bull sharks, and several trips to 
service ATAP’s acousic telemetry hardware around 
the country. My research group also paricipated in 
a training Summer School to expose students from 
several HBUs to acousic telemetry research.

Training and supervision

My research provided training and capacity develop-
ment to one PDP postdoctoral candidate, two PhD 
students, three Masters students, one BSc (Hons) 
student and one WWF intern. Ms Chantel Elston 
(PhD) was the only student to graduate in 2019. The 
postdoc candidate, Dr J.D. Filmalter, expanded our 
research at the Breede Estuary in order to assess 
connecivity with the nearby De Hoop no-take marine 
reserve.

Outcomes

My research outputs in 2019 included seven ISI-
rated publicaions. I paricipated in a muli-authored 
internaional review paper that highlighted the 
contribuion that animal-borne telemetry has made 
to monitor our ocean’s environmental condiions. My 
colleagues and I described the spawning dynamics 
of the world’s largest aggregaion of giant kingish. 
Some individual ish travelled as far as 600 km and 
crossed an internaional border to paricipate in 
the spawning event involving over 3000 ish. This 
spaially and temporally predictable aggregaion is 
extremely vulnerable to over-exploitaion. Other 
papers stemming from student-based research in-
cluded a descripion of the movement paterns of the 
vulnerable porcupine ray in an important nursery at a 
remote atoll in the southwestern Indian Ocean.
  At the same remote locaion, we tagged bone-
ish, which is a highly sought-ater recreaional angling 
species and economically important ish within the 
tourism-based lyishing industry. This work revealed 
that catch-and-release angling within this tourism 
sector is not benign as high post-release mortality 
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occurs at remote areas with high predator (shark) 
biomass.
  Another paper analysed a large ish tagging 
dataset collected over 30 years to reveal the intra- 
populaion variability in the movement behaviour of 
wide-ranging and resident coastal ishes. In addiion, 
a detailed assessment of the movement paterns of 
the endemic black musselcracker revealed extreme 
residency, paricularly in juveniles. Lastly, mark-re-
capture methods were used to esimate populaion 
size and survival of the endemic pyjama catshark 
in a coastal embayment. All the above-menioned 
research outputs have direct implicaions for the con- 
servaion and management of the studied species, 
hence appropriate management measures were 
recommended.

Impact for society
The sustainability of ishery resources worldwide 
is plagued by conservaion inadequacies, including 
inappropriate management measures, limited law 
enforcement capacity, and low compliance by re-
source users. Knowledge of the movements and 
migraions of exploited, threatened, and vulnerable 
species is essenial to integrate spaial planning 
iniiaives such as protected areas, and to designate 
no-take areas. My research addresses these manage-
ment inadequacies by providing empirical long-term 
data on the movements and habitat use paterns of 

numerous ish, sharks, and rays. A further concern 
is that management uptake of such informaion is 
oten slow, so our research team engage acively with 
ishery paricipants (e.g., atend ishing compeiions) 
and give public presentaions. We also expose our 
research on social media (Facebook, Twiter, and 
Instagram) and through the publicaion of popular 
aricles.

Future work
My research on coastal ishery species is ongoing. 
Signiicant focus will be placed on shared stocks and 
transboundary movements of selected sharks, rays 
and ishery species over the next few years.
  This work will also address the management 
efeciveness of several MPAs (e.g., De Hoop marine 
reserve, Goukou Estuary no-take zone (Silbaai MPA), 
Mntentu Estuary (Mkambai MPA) and the iSiManga-
liso Wetlands Park MPA.

Funders
Ocean Tracking Network (Infrastructure); Save Our 
Seas Foundaion (Running expenses); SA-Norway 
Research Co-operaion Programme; SAN-COOP and 
SANOCEAN (Infrastructure and running expenses); 
WILDTRUST (Infrastructure and running expenses 
from the Blue Acion Fund and the Shark Conservaion 
Fund); NRF (Infrastructure, bursaries and running 
expenses).

2020 Highlights
The year started with a return visit to 

Breede Estuary to tag more bull sharks; 

our local team was accompanied by col-

laborators from the Institute of Research 

for Development (IRD) in France. I also 

joined NRF-SAIAB’s freshwater group to 

acoustically tag alien carp in the Groen-

vlei Lake. Further fieldwork during the 

year was limited due to Covid-19 travel 

restrictions. However, we obtained an 

essential services exemption permit 

to ensure that all deployed receivers 

within the national ATAP array could be 

serviced. During 2020, I co-authored 

seven manuscripts and devoted consid-

erable time to drafting two chapters for 

a new book entitled Fish and Fisheries in 

Estuaries: A Global Perspective that will 

be published in 2021.

Dr JD Filmalter preparing to tag two juvenile dusky kob with 
acousic transmiters in the De Hoop MPA.
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Where do rays roam?

Dr Chantel Elston, Postdoctoral Fellow

The year 2020 saw the start of my postdoctoral 

research project which aims to invesigate the 
distribuion and movement paterns of certain rays 
along South Africa’s coastline. Animals had already 
been tagged with acousic transmiters prior to the 
start of my project, and data on the movement of 

these animals have been passively accumulaing 
for several years. Eighty-nine individuals across four 
diferent ray species are being tracked, and this 
has resulted in a large dataset. Given this, much 
of 2020 involved preliminarily analysing this data 
to understand where these rays spend their ime. 

Prof Paul Cowley tagging a singray with an acousic tag.

Addiional data in the form of ciizen sighings have 
also been accumulated to further understand the 

distribuion paterns of these species. This has 
required public outreach and educaion. Finally, a 
localized Baited Remote Underwater Video Systems 
(BRUVs) ieldwork component was also planned 
to determine how rays uilize certain ecosystems. 
Fieldwork is planned to commence in 2021. Under- 
standing animal movement is essenial for conserving 

and sustainably managing and using marine re-
sources (SDG 14: Life below Water and SDG 12: 
Responsible Consumpion and Producion).
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Reef ecology and conservation

Dr Anthony Bernard, Instrument Scientist

Background and objectives
Subidal rocky and coral reef ecosystems extend 
from the shoreline down into the deep sea. The 
ecosystems support high biodiversity and essenial 
services that contribute signiicantly towards the well-
being of humans. These essenial services include the 
provision of nutriion and jobs for millions of people 
from diferent cultural and economic backgrounds, 
the protecion of coastal communiies, and numerous 
valuable natural products. However, reef ecosystems 
are excepionally vulnerable to anthropogenic im-
pacts. Equally, global climate change is causing 
warming and acidiicaion of the oceans, intensifying 
storms, and changing ocean currents and upwelling 
systems; this is having knock-on efects on ecosystem 
structure and species distribuions. Invesigaing the 
efects of natural environmental variables on the 
structure of reef ecosystems provides fundamental 
knowledge to improve our basic understanding of 
these systems. This fundamental knowledge is 
essenial to understand the scale, extent and impact 
of anthropogenic disturbances, and is the foundaion 
for meaningful applied research.
  This project aims to contribute towards deli-
very of ecosystem services by advancing the reef 
ecological research through method development 
and by providing knowledge suitable to inform and 
opimise biodiversity and resource management. 
Within the scope of this aim, we conduct research 
under three key objecives:
1)   Advance our understanding of how environ-
mental factors inluence the structural and spaial 
ecology of reef ecosystems from the shallow subidal 
into the mesophoic zone. Current research: long- 
term monitoring of warm-temperate reefs; determin-
ing reference states for ish assemblages; assessing 
how environmental variaion efects the structure of 
reef ish assemblages in the Western Indian Ocean 
(WIO).
2)   Determine the impact of pressures and manage-
ment intervenions on the structure and funcioning 
of subidal reef ecosystems. Current research: 
measuring the efeciveness of MPAs at conserving 
biodiversity and isheries species within South Africa 
and the broader WIO; assessing the impacts of cumu-
laive pressures on reef ecosystem condiion; tesing 
hypotheses for ishing and climate change refugia 
associated with increased water depth.
3)   Advance subidal research methodology and 
research capacity in South Africa through develop-
ment, tesing and opimisaion of sampling tools. 

Current research: development of untethered baited 
remote underwater stereo-video systems for deep-
sea benthic research; development of protocols for 
collecing and processing environmental DNA from 
phoic and mesophoic reefs.

Training and supervision

Research undertaken within this project is supported 
by the NRF-SAIAB’s strong post-graduate programme, 
and includes students based at NRF-SAIAB or at 
other local and internaional insituions. Although 
from diverse backgrounds, these students have a 
common interest in life underwater, ecology and 
the sustainable management of reef ecosystems. 
Furthermore, our research involves a diverse suite 
of local and internaional collaborators from various 
governmental and non-governmental organisaions, 
and where required, we contribute towards the 
training of early career scienists.

Impact for society

Capacity development:
In 2019, 10 post-graduate students undertook 
research within the project. This included four PhD 
students looking into environmental drivers of reef 
ecosystem structure, the efects of cumulaive pres-
sures on reef ecosystem condiion, and the impact of 
isheries decisions on reef ishes. Six students carried 
out research towards MSc degrees, with research 
ranging from assessments of MPA efeciveness, 
environmental drivers of ish populaion structure, 
and the efect of MPAs on the physiological resilience 
of reef ishes to climate change.

Management support:
By improving our understanding of the structure 
and funcioning of reef ecosystems in South Africa 
and the WIO, the research from this project enables 
us to measure the impacts of isheries and conser-
vaion iniiaives and track the efects of climate 
change. Our indings provide criical informaion to 
support marine spaial planning, and sustainable 
biodiversity and resource management. Knowledge 
generated through the project fed into the 2018 
Naional Biodiversity Assessment, published in 2019. 
Furthermore, research conducted in 2019, in collabor-
aion with the Wildlife Conservaion Society, ideniied 
priority areas for conservaion in northwest Mada-
gascar and provided data to advance the conservaion 
of elasmobranchs in the WIO.
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Knowledge development:
In 2019 three peer-reviewed papers were published, 
with a key paper in Marine Ecology Progress Series, 
demonstraing the efeciveness of a suite of MPAs 
on South Africa’s south and east coasts.

Future work
Many of the current research aciviies, listed above, 
will coninue into 2020. We have new PhD students 
staring to work on the eDNA project and the regional 
assessment of ish assemblage structure and status. 
New research includes a naional assessment of the 

2020 Highlights
With funding support from an NRF-Marine and Coastal Research Grant, we commenced 

our project investigating the potential for environmental DNA (eDNA) to assess diver-

sity and assemblage structure on benthic and demersal fishes found on photic and 

mesophotic reef habitats in South Africa. We began collaborative research on two new 

WILDOCEANS projects: Oceans Alive and the Shark and Ray Conservation project, that 

build on our research carried out previously in the iSimangaliso Wetland Park, our eDNA 

research and our national stereo-BRUVS research. Our planned research collaboration 

with Nekton on the First Descent project in the Seychelles and Maldives has been post-

poned to 2022. Four papers were published; of these, the highlights were international 

collaborative papers, one on the best practices for the baited remote underwater ste-

reo-video system (stereo-BRUVs) sampling method and the other, published in Nature, 

on the status and conservation potential of reef sharks around the world. Four students 

(one PhD, two MSc, one BSc Hons) within the research group graduated during 2020.

The untethered acousic release stereo-BRUVs prior to 
deployment (a) and retrieval (b) during a research cruise to 
the outer Agulhas Bank.

status of endemic elasmobranchs and assessments 
of pelagic ishes at the Coco de Mer seamounts, 
Seychelles and Maldives.

Additional information
Our research is supported by: Wildlife Conservaion 
Society (Collaboraion and Funding), NRF-Research 
and Technology (Funding), NRF-Marine and Coastal 
Research Programme (Funding), NRF-SAIAB (Collab-
oraion and Funding), Wild Oceans (Collaboraion 
and Funding), ACEP (Funding), iSimangaliso Wetland 
Park (Funding).
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Malagasy ishermen returning to shore at the end of the day.

A cloud of small reef ish surround a barred rubberlip (Plectorhinchus plagiodesmus) 
staioned above a patch of coral reef in Nosy Sakaia in the northwest of Madagascar.
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Shallow water nursery seascapes

Dr Nicola James, Senior Scientist

Background to the project and objectives
Although it is well understood that estuaries, and 

paricularly seagrass beds in estuaries, serve as 
important nurseries for marine ish, comparaive data 
on the use of marine habitats, such as seaweed beds, 
by marine species and the degree of connecivity 
between nursery habitats is lacking. Habitat degrad- 
aion and loss of structural complexity are recognised 
as major threats to marine ecosystems, with impacts 
associated with climate change placing addiional 
pressure on these ecosystems. Idenifying and valuing 
nursery habitats, as well as quanifying impacts, 
is criical if these habitats are to be construcively 
managed and/or conserved. This informaion is vitally 
important for adaptaion and miigaion planning, 
paricularly in the isheries sector. This project contri-
butes towards the SDGs on Sustainability (SDG 12), 
Climate Acion (SDG 13) and to Managing and 
Protecing Marine and Coastal Ecosystems (SDG 14).

Co-investigators and collaborators
Prof. Janine Adams (NMU)
Dr Amber Childs (RU)
Dr Gavin Rishworth (NMU)
Dr Anusha Rajkaran (UWC)
Dr Lucienne Human (NRF-SAEON Elwandle)
Dr Taryn Murray (NRF-SAIAB)
Dr Shirley Parker-Nance (NRF-SAEON Elwandle)
Dr Paul-Pierre Steyn (NMU)
Prof. Warren Pots (RU)
Prof. Sam Dupont (University of Gothenburg)

Research activities
Seasonal sampling of the Swartkops and Sundays 
estuaries and the nearshore sandy and shallow water 
reefs in Algoa Bay was undertaken throughout 2019. 
Monthly monitoring of coastal pH and acidiicaion in 
Algoa Bay coninued in 2019 as part of NRF-SAEON’s 
PELTER Programme.

Training and supervision
Six PhD students: Ms Phakama Nodo, Ms Phumza 
Ndaleni, Ms Lauren Bailey, Ms Melissa Pollard, Ms 
Kerry-Ann van der Walt and Ms Carla Edworthy, as 
well as two MSc students: Mr Thembani Mkhize and 
Ms Kylen Brown were involved in this NRF-funded 
research programme. Preliminary research has high- 
lighted important nursery habitats for marine and 
estuarine species in Algoa Bay.

Outcomes
An overview of this project was presented at a 
Swartkops Research Symposium. Ms Kerry-Ann van 
der Walt completed her PhD work on the impact of 
climate change on coastal and estuarine organisms 
in 2019.

Impact for society
Determining the nursery funcion of coastal and 
estuarine habitats, as well as assessing the impact of 
climate change on these habitats is paricularly rele-
vant, as the irst naional marine spaial plan in South 
Africa is currently being developed for Algoa Bay.

2020 Highlights
During 2020, Dr Nikki James and her research team continued to focus on the 

relative value of different coastal nursery habitats for marine and estuarine fish species, 

as well as the impact of climate change on fish species. This research is collaborative 

and multi-disciplinary: examining and mapping habitat, autotrophs (seaweed and 

seagrass), resources (invertebrates and diatoms) as well as fish assemblages. 

A team of six PhD students, Ms Phakama Nodo, Ms Phumza Ndaleni, Ms Melissa Pollard, 

Ms Carla Edworthy, Ms Lauren Bailey and Mr Cuen Muller, as well as three MSc students: 

Mr Thembani Mkhize, Mr Mihle Gayiza and Ms Kylen Brown were involved in this research 

in 2020. The students in this team are 67% female and 67% black, helping to address 

equity and transformation of the science sector in South Africa. 

A highlight for the year was the completion of Ms Carla Edworthy’s PhD in 

December 2020 and the publication of ten research papers from this research team.
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MSc student Kylen Brown, researchers Dr Anusha Rajkaran and Dr Nikki James and 

MSc student Thembani Mkhize collecing seagrass in the Swartkops Estuary.

Future work
Funding from the NRF Marine and Coastal Research 
Grants allowed us to expand this programme, with a 
focus in the future on the connecivity of vegetated 
habitats in estuaries and Algoa Bay.

Additional information
NRF Marine and Coastal Research Grants (Funding), 
DST PDP Programme (Funding), NRF-SAIAB (Funding).

MSc students Thembani Mkhize and Mihle Gayiza seing up underwater video systems 
to record ish in seaweed habitats.
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Ecology of ecosystems

Dr Francesca Porri, Senior Scientist

Background and objectives
The research carried out by members of the Coastal 

and Ocean Sciences Team (COST) focuses on the 

ecology of coastal ecosystems, especially considering 

the spaio-temporal processes of early transiional 
forms and connecivity of, mostly, but not only, 
benthic invertebrates. Several individual projects, 
commonly pursued by postgraduate fellows, fall 

under a core of long-term research that aims at illing 
gaps of knowledge on the populaion-to-organism 
paterns and processes of coastal biodiversity in 
response to environmental and human pressure, 
oten using a range of mulidisciplinary applicaions, 
taxa and life stages.
  The research carried out on larval ecology by 
the COST addresses several of the 17 sustainable 
development goals, closely interlocking human 
capacity eforts (Poverty Alleviaion; Gender Equality; 
Quality Educaion; Peace, Jusice and Strong Insit-
uions) and directed research (Zero Hunger; Industry, 
Innovaion and Infrastructure; Climate Acion, and 
Life Below Water). Some of these goals are covered 
by the South Africa’s Naional Development Plan, 
with the overall common objecive of sustainably 
preserving the South African biodiversity and long-
term boosing of the blue economy.

Research activities
Research operaions in 2019 have focused on the 
paterns of larval assemblages at natural rocky 
shores and ariicial hard infrastructures such 
marinas. More ieldwork has been carried out within 
the frame of the False Bay Project, invesigaing the 
role of natural ecosystems in reducing the efects 
of polluion in coastal areas. This project focuses 
mainly on False Bay, a highly urbanised coastal area 

bounded by Cape Town and several other coastal 
towns. Muliple ieldtrips along the east, south and 
west coast of South Africa were led by intern Suzanne 
Redelinghuys for her study on the phylogeography of 

the sea urchin, Parechinus angulosus.

Training/ supervision
Realisic development of human capacity and 
achievement of transformaion goals are aggressively 
pursued by the COST through an inclusive and 
personal integraion of individuals from under-
represented demographic groups, accouning for 
the individual growth, educaional needs and back-
ground. The mentoring of one Honours and ive MSc 
students (four South African and one internaional), 

three PhD students, three Department of Science and 
Technology (DST) interns and one internaional intern 
has illed 2019, resuling in the successful compleion 
of four MSc and one Honours.

Outcomes
The 2019 research advances by the COST led by Dr 
Francesca Porri highlight the descripion of a new 
pseudo-crypic species of decapod, Parasesarma 

capensis, from the southeast African mangroves. 
Furthermore, paterns of recruitment of sesarmid 
crab larvae in the east African mangroves revealed 
a close associaion with vegetaion where the adult 
populaions occur, reinforcing the ight link between 
fauna and trees in these unique and endangered 
systems. Further research on larval ecology and 

connecivity of coastal populaions has highlighted 

the acive role of depth regulaion by invertebrate 
larvae around coastal fronts and possible enhance-
ment of shoreward advecion and nearshore distribu-
ion of propagules. Rates of oxygen consumpion of 
the dominant zooplankton from permanently open 
and temporally open/closed subtropical estuaries 

has also been determined.

Impact for society
Early-stage processes are drivers of populaion dyna-- 
mics; they determine the onset of marine biodiversity 
and hence provide important funcions and services, 
and they are important indicators of food webs, vul- 
nerability and itness of ecosystems exposed to 

Dr Francesca Porri, Principal Invesigator of the Coastal and 
Ocean Sciences Team (COST), rinsing larval samples while 

sampling on the rocky shores during ieldwork on the False 
Bay Project. Photo: Morgan Trimble.
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2020 Highlights
During the unprecedented 2020 year, the COST, led by Dr Francesca Porri, has seen 

through several student graduations, successfully signalling the end of several projects. 

The associated research outputs for the year mostly include novel knowledge on the 

architectural complexity of mangrove roots used as microhabitats by fish and inverte-

brate larvae, as well as the on the role of ecological engineering on the associated 

intertidal biodiversity (World Harbour Project). Much of the research progress during 

2020 has been achieved thanks to home-relocated laboratories, where several 

morphometric traits have been measured for the research on resilience of sea urchin 

populations along the coast of South Africa. Larval assemblages associated with natural 

and artificial habitats have also been targeted.

Once back in the molecular laboratory, good progress has been made in terms of 

unravelling the taxonomy of several groups of larvae (including fish and crustaceans), 

collected from coastal microhabitats, such as jetties and pontoons, 

within an urban marina.

climate, but they can be lost as a result of human 

pressure, such as the discharge of contaminants 

and nutrients in the water and the hardening of the 

natural shorelines.
  Involvement in naional research programmes 
with key societal links such as marine spaial planning 
(community of pracice in Algoa Bay) and ecosystem 
resilience to polluion (False Bay Project), reinforces 
the importance of the focus on early-stage processes 
for maintenance of healthy systems and provision of 
services.
  Internaional involvement through paricipa-
ion in scieniic meeings (invited presenter at the 
6th Internaional Marine Connecivity Conference 
September 2019, Aveiro, Portugal) also highlights 

the central role of organism-to-populaion processes 
in shaping coastal communiies.

Future work
Research prioriised by the COST will further assess 
the efects of urbanisaion on the diversity and 
funcioning of larval assemblages. This topic remains 
largely overlooked although it is of increasing bio-
logical and societal signiicance, given the coninued 
loss of natural habitats and the fundamental role 

of the mechanisms of larval transport of important 
economic and ecological marine resources in main-
taining coastal resources.

Funders 
NRF-ACEP; NRF-Community of Pracice; 

Rhodes University.

Seshnee Reddy (MSc candidate), Siphelele Dyantyi, Rebecca Reddy 
(DST interns) ready to deploy light traps at the natural rocky shores 

at Bushman’s River mouth.

Seshnee Reddy (MSc candidate) and Siphelele Dyantyi 
(DST intern) showing the inner part of the light traps.
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Evaluating resiliency of early life stages of fish and 

invertebrates in urban coastal systems using 

green eco-engineering

Dr Kerry-Ann van der Walt, Postdoctoral Fellow

The year 2019 was dedicated to compleing my PhD 
thesis for submission on 12 December 2019. I was 
awarded an NRF postdoctorate funding scholarship 
at NRF-SAIAB to commence in 2020, to evaluate the 
resiliency of early life stages of ish and invertebrates 
in urban coastal systems using green eco-engineering. 
Throughout the course of the year, I assisted students 

where possible with ield work at Kenton-on-Sea and 
Port Alfred. I also atended the 5th South African Line-
ish Symposium where I gave an oral presentaion on 
the topic, “Combining the dynamic method, staic 
respirometry and maximum heart-rate experiments 
to understand the thermal physiology of the common 
recreaional line-ish Diplodus capensis (Smith 1844)”.

Seshnee Reddy, Siphelele Dyantyi and 

Kerry-Ann van der Walt leaving Sydney’s 

Hope Gully, Bushman’s River mouth, ater a 
day of ieldwork deploying all Seshnee’s light 

traps for her MSc project.

Prof. Jessica Glass, Dr Kerry-Ann van der Walt 
and Seshnee Reddy at Sydney’s Hope Gully, 
Bushman’s River mouth, ready to deploy Seshnee 
Reddy’s light traps with her MSc project.
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2020 Highlights
During 2020, I was able to start on my postdoctoral research on evaluating resiliency of 

early life stages of fish and invertebrates in urban coastal systems using green eco-engi-

neering. This new research focuses on using innovative green eco-engineering structures 

that can counteract the adverse impacts of coastal armouring in a more sustainable man-

ner and improve the value of coastal habitats in terms of early-stage usage, functioning 

and diversity. This objective is being achieved by collaborating with a local community, 

the Keiskamma Trust, to develop innovative complexifying green structures; to test the 

durability of both the material and structures, and to test the thermal performance of fish 

and invertebrate larvae exposed to acute increases in temperature. Numerous online dis-

cussions and visits were carried out toward the end of 2020 with the Keiskamma Trust. 

These engagements helped forge a strong partnership to co-create the green complexify-

ing structures. Further, to advance and communicate my knowledge around this project, 

I participated in numerous online workshops and courses. I also contributed to public 

communication in the form of two articles and a digital story and submitted one peer-re-

viewed manuscript. Future work for 2021 will focus on durability testing of the material 

and green complexifying structures, the physiology of fish and invertebrate larvae and on 

deploying green complexifying structures to determine larval assemblages.
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SHESHA: accelerating the understanding of SHoreline and 
coastal zone Evolution in SoutH Africa.

Dr Errol Wiles, Instrument Scientist

Background and Objectives
The coastal zone is under ever-increasing pressure 

from various stakeholders and environmental drivers 

under a changing global climate (Figure 1), from 

acive stakeholders that purposely modify the coastal 
zone (e.g., developers, municipal services, etc.), 

to passive stakeholders that make use of natural 

and anthropogenic services, but do not intervene 

directly to implement change (e.g., tourists, local 
residents, beachgoers, etc.). In order to improve the 

understanding and management of coastal zones, it 

is fundamental to understand coastal environmental 

changes, with the irst and most criical aspect of 
coastal change being the posiion of the shoreline 
and its dynamics over various temporal and spaial 
scales.

  Although shoreline posiion is the fundamental 
measure of change in the coastal seing, it must 
be considered within an integrated approach which 

includes the analysis of coastal zone geomorphology, 
marine habitat, morpho-sedimentary dynamics and 
environmental forcing, linking these aspects with 

the occupaion and development of socioeconomic 
aciviies in coastal areas. The acquisiion of the 
various datasets required for such a holisic approach 
to coastal analysis is complex; thus, a coherent 
and comprehensive methodology is essenial for 
a meaningful analysis. This approach implies that 
quanifying changes in shoreline posiion are never 
the endpoint. Beyond the assessment of changes in 
shoreline posiion in relaion to erosion or accreion, 
understanding the natural and anthropogenic drivers, 

their impact on coastal processes and sediment 

luxes over ime is criical. Through such understand-
ing, one can develop holisic coastal management 
strategies based on objecive measures of coastal 
environmental change.

  Understanding the interacion between marine 

and terrestrial systems along the coastal zone is 

essenial in preparing for the sustainable develop-
ment of ciies and communiies under variable 
climaic condiions. SHESHA aims to
1)  accelerate the understanding of shoreline evo-

luion and associated coastal zone hazards at focal 
sites along South Africa’s coastline through the 
acquisiion and analysis of physical and remotely 
sensed data;
2)  efecively integrate stakeholder engagement 
with natural science in order to develop a robust 

product, and

3)  ofer meaningful input to coastal management, 
policy and planning schemes by linking shoreline 
dynamics to coastal management issues.

Research activities
Local and virtual workshops enabled our research 

group to exchange ideas and plan the development 
and growth of small-scale projects with the poten-

ial to become large-scale, integrated research pro- 
grammes.

Training/ supervision
Research under this new research project is carried 

out by an ever-expanding local and internaional 
group from industry, government, and research.

Outcomes
The coastal zone is especially dynamic and challeng-
ing to study, paricularly when pracical and ap-
plicable outcomes are desirable. In 2019 the project 

foundaion was laid through the development of a 
research network. The pilot study area of Mossel Bay 
has seen meaningful progress in beter understanding 
the interplay between marine processes and coastal 
evoluion using in situ data and ield observaions. 
Access to long-term geomorphological data was 

granted, which will see the project grow signiicantly 
in KwaZulu-Natal.

Impact for society
The coastal zone is a focal point for human popu-

laions and development, with the greatest potenial 
for future growth. Understanding coastal zone 

evoluion over various operaional ime scales will 
beter prepare the policy makers and praciioners 
in their roles, equipping them with the knowledge 
to develop appropriate tools and policies for 

sustainable management of the coastal zone with 

posiive outcomes for socioeconomic growth. Thus, 
this project speaks to SDGs 11 (Sustainable Ciies 
and Communiies), 13 (Climate Acion), and 14 (Life 
below Water).

Future work
The pilot project in Mossel Bay highlighted the 
disinct need for mulibeam bathymetry data crucial 
to deining nearshore geomorphology and assessing 
marine habitat and wave climate. These types of data 
are lacking in South African waters, creaing a gap that 
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limits research in the region. Over the coming years, 
sites around South Africa will be in-corporated in to 
SHESHA. As the project grows, it will develop student 
capacity which will feed back into the research as 
students progress, as well as out into industry and 
local government through applied research and 

stakeholder engagement.

The second edition of the International Symposium on Coastal 

Hazards in Africa, hosted by NRF-SAIAB and chaired by Errol Wiles, 

took place in October 2020. Seven sessions over the three days 

fostered interactions between 69 delegates from 13 countries and 

over 50 institutes, including one Industry Spotlight and three Keynote sessions. A wide 

range of topics were covered highlighting the diversity of coastal hazards faced in Africa, 

and relevant globally. This diversity represents a significant challenge to research and 

management of the coastal zone, yet equally represents great potential for collaboration 

between those in the coastal field. The symposium provided opportunities to develop 

relationships between research, industry, and national/local government. Such relation-

ships are necessary if we are to produce results and outputs beyond research; meaning-

ful products that result in knowledge-based action.

 A special issue in Estuarine, Coastal and Shelf Science will highlight the most 

relevant research emanating from the symposium and invited additional contributions 

which grapple with coastal hazards in Africa.

2020 Highlights

South Africa’s shoreline stretches 
nearly 3000 km; it is a zone where the 
interacion between anthropogenic and 
natural processes play out; 
a) highly developed coastal zone within 

    Mossel Bay (inset: study area), 
b) failed coastal seawall structures, 

c) overgrown remnant of a parking lot.

Collaborators
Oceanographic Research Insitute, South Africa; 
University of Sterling, United Kingdom; Council for 
Geoscience, South Africa; Obscape, South Africa; 
eThekwini Municipality, South Africa; Environmental 
Afairs and Development Planning, Western Cape 
Government, South Africa.
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Biodiscovery in marine and freshwater habitats 

and taxonomic groups

Dr Gavin Gouws, Senior Scientist

Background and objectives
The descripion of species new to science, taxonomic 
revisions and studies into the phylogeneic relaion-
ships among taxa, speciically marine and freshwater 
ishes and crustaceans, is a long-standing and on-
going research programme at NRF-SAIAB. Oten 
this foundaional biodiversity research results from 

coninuing and more applied biogeographic, phylo-
geographic or populaion geneic research. Beyond 
being the foundaion for all applied research, the 
accurate descripion of biodiversity is criical to its 
conservaion and management, its sustainable use, 
and the maintenance of ecosystem integrity and 
services. Esoterically, this research speaks directly to 
the SDG around Life below Water, but has relevance 
for SDGs around Poverty Alleviaion, Food Security, 
Health and Wellbeing, Economic Growth and Job 
Creaion. With respect to the later, this aspect 
addresses the NDP’s goals around reducing poverty 
and inequality.

Research activities
Several studies on various groups were undertaken, 
completed or submited for publicaion in 2019, 
mostly in collaboraion. An assessment of the status 

of subspecies in the yellowstripe goafish (Mulloid-

chthys lavolineatus) was completed with Dr Franz 
Uiblein (Insitute of Marine Research, Norway). This 
collaboraion also advanced research into a new 
species of goafish (genus Upeneus) from the east 
coast of South Africa. A project with Israeli partners 
sought to determine which gaper species (genus 
Champsodon) have invaded the Mediterranean. 
Yonela Sithole (PhD student, Rhodes University) 
submited her MSc research, describing a new species 
of moray eel (formerly Gymnothorax undulatus) from 
the Western Indian Ocean (WIO), for publicaion. This 
research is all due to be published or submited in 
early 2020. Research aiming to conirm or refute the 
validity of a new species of ‘geelbek’ (Atractoscion 
macrolepis), and to describe a new species of gaper 
from the WIO coninued. A research visit was also 
undertaken to the Western Australian Museum to 
advance the descripions of some Australian fresh-
water isopods.

Training and supervision

Yonela Sithole, a promising young ish taxonomist 
and second-year PhD student was selected to under-
go taxonomic training for three months at the Royal 
Museum for Central Africa, Tervuren, Belgium, where 
she was involved in several research projects.

Outcomes

The descripion of new species is signiicant in im- 
proving our understanding of our biodiversity 
heritage, while the collaboraive nature of this re-
search enhances the proile and worth of NRF-SAIAB.

Impact for society

This research contributes to our increased under-
standing of biodiversity, which in turn is necessary 
for informing conservaion and understanding eco-
systems and ecosystem services. The barcoding and 
hermit crab studies were nested in the SeaKeys 
Programme, which involved ciizen science compo-
nents and aimed to develop resources for the public 
at large.

Future work

Through coninuous exploraion, interacion with 
other researchers and the public, and past geneic 
studies, a number of taxonomic problems were 
highlighted that require atenion. These include 
the invesigaion of a possible crypic species in the 
sharptooth cardinalish, the resurrecion of a species 
of emperor ish from South Africa, and the descripion 
of three species of freshwater crabs, three species of 
freshwater isopods (from Australia and South Africa) 
and a new species of gaper.

Additional information

Funding for the research discussed above (NRF, 
discreionary grants, NRF-SAIAB, SeaKeys-SANBI-NRF 
Foundaional Biodiversity Informaion Programme); 
student funding (NRF and NRF-SAIAB through 
discreionary grants, NRF-SAIAB, and the SeaKeys 
project of the SANBI-NRF Foundaional Biodiversity 
Informaion Programme).
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Yonela Sithole (PhD student) and other trainees examine specimens 
at the Royal Museum for Central Africa, 

Tervuren, Belgium. 
Photo: Muriel Van Nufel (RMCA).

Dr Gavin Gouws, visiing MSc student, Jessica Gilmore and PhD student, Samantha Ockhuis on the 
irst atempt at conducing quaddRAD sequencing on the Illumina Miseq at the Aquaic Genomics 

Research Plaform.
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Diversity and systematics of freshwater fishes 

in southern Africa

Dr Albert Chakona, Senior Scientist

Background and objectives
Emerging evidence from molecular studies shows 

that a remarkable proporion of the diversity of 
freshwater ishes in southern Africa remains scien-
iically undocumented. The underesimaion of taxo-
nomic diversity and poor understanding of species 
distribu-ion paterns has profound conservaion 
implicaions as freshwater systems within our region 
are highly threatened by muliple impacts. There is, 
therefore, an urgent need for an approach that can 
be used to assign specimens to known species as well 

as accelerate the pace of species discovery in order 
to idenify prioriies for taxonomic research and 
conservaion acions.
  The NRF-SAIAB iniiated a muliinsituional 
research programme including naional (e.g., provin-
cial conservaion agencies), regional (e.g., University 
of Zimbabwe, Chinhoyi University of Technology, 
Zimbabwe Museum of Natural History, WWF Zambia) 
and internaional collaborators (e.g., the Royal Mu-
seum for Central Africa, Cornell University Museum 
of Vertebrates and the Bavarian State Collecion of 
Zoology) to undertake comprehensive surveys to 
collect DNA issue samples and voucher specimens 
(speciically targeing type localiies) to accelerate 
comprehensive systemaic and biogeographic stud-
ies and taxonomic revisions of freshwater ishes in 
southern Africa. At a systemaic and biogeographic 
level, the relaionships between taxa will be 
interpreted within the framework of the previously 
suggested biogeographic history of southern African 
freshwater fauna. At an intraspeciic level, geneic 
diversity could provide informaion to assist in 
formulaing conservaion plans for threatened ish 
species. Findings of this research will contribute 
towards addressing the ‘taxonomic impediment’ 
ideniied by the Convenion on Biological Diversity 
(CBD), to assess the conservaion status of species 
through the IUCN criteria, and achieving SDGs linked 
to Ending Poverty (SDG 1), achieving Food Security 
(SDG 2), ensuring Healthy Lives (SDG 3), promoing 
Sustainable Economic Growth (SDG 4) and promoing 
Sustainable Resource Uilisaion (SDG 12) through 
implemening science-based decisions on natural 
resources management.

Research activities
Major ield surveys were conducted in the Eastern 
Cape Province of South Africa, the Kabompo River, 
Upper Zambezi system in Zambia, and the Mzingwane 
River, Limpopo system in Zimbabwe. Dr Chakona 

received training on next generaion sequencing 
and data analysis in Dr Ulrich Schliewen’s Lab at 
ZSM (Munich, Germany) and went on a research 
visit to MRAC to examine key type-specimens that 
were loaned by Dr Emmanuel Vreven from various 
museums in Europe and the USA. He also visited 
Prof. Carl Hopkins and Dr John Sullivan at the Cornell 
University Museum of Vertebrates (USA) for training 
on recording electric organ discharges (EODs) of 
mormyrid ishes. Electric signals are integral to studies 
that seek to discover and describe the many sill 
scieniically undocumented species of mormyrids. Dr 
Chakona also atended an IUCN Red List workshop for 
freshwater ishes of Mozambique and contributed to 
the mapping of freshwater Key Biodiversity Areas for 
the country.Training and supervision
  Yonela Sithole, a promising young ish taxono-
mist and second-year PhD student was selected to 
under-go taxonomic training for three months at the 
Royal Museum for Central Africa, Tervuren, Belgium, 
where she was involved in several research projects.

Research activities
Major ield surveys were conducted in the Eastern 
Cape Province of South Africa, the Kabompo River, 
Upper Zambezi system in Zambia, and the Mzingwane 

River, Limpopo system in Zimbabwe. Dr Chakona re- 
ceived training on next generaion sequencing 
and data analysis in Dr Ulrich Schliewen’s Lab at 
ZSM (Munich, Germany) and went on a research 
visit to MRAC to examine key type-specimens that 
were loaned by Dr Emmanuel Vreven from various 
museums in Europe and the USA. He also visited 
Prof. Carl Hopkins and Dr John Sullivan at the Cornell 
University Museum of Vertebrates (USA) for training 
on recording electric organ discharges (EODs) of 
mormyrid ishes. Electric signals are integral to 
studies that seek to discover and describe the 

many sill scieniically undocumented species of 
mormyrids. Dr Chakona also atended an IUCN Red 
List workshop for freshwater ishes of Mozambique 
and contributed to the mapping of freshwater Key 
Biodiversity Areas for the country.

Training and Supervisiion
Dr Pedro Bragança joined Dr Chakona’s research 
group as a postdoctoral fellow. Craig Rennie (BSc 
Hons; Taxonomic revision of Amatolacypris trevelyani) 
obtained his degree, Delsy Sifundza (MSc; Ecology 
and conservaion of Sandelia bainsii), Nkosinathi 



19

Mazungula (MSc; Taxonomic revision of Amphilius 

natalensis), Tadiwa Muizwa (MSc; Evaluaion of 
geneic and taxonomic diversity in the Hippopo-

tamyrus ansorgii complex) and Nonjabulo Matomela 
(MSc; Ecology of streams in the Amatolo-Winterberg 
freshwater ecoregion) completed their degrees and 
will graduate in 2020.
  Manda Kambikambi (PhD; Systemaics and eco-
logy of Enteromius anoplus) is on track to complete 
in 2020. Five postgraduate students were recruited 
to join the research group commencing in 2020: 

Tholoana Ntokoane (PhD; Systemaics and revision 
of Labeobarbus marequensis); Yonela Sithole (PhD; 
Taxonomic revision and evoluionary history of 
Parauchenoglanis ngamensis), Tadiwa Muizwa (PhD; 
Diversity and biogeography of mormyrid ishes in 
southern Africa), Nenekazi Mthombeni (MSc; Stream 
ish ecology) and Thulisile Nkomo (MSc; Stream ish 
ecology).
  Members of the research group presented 

at several regional and internaional conferences 
including the Southern African Society of Aquaic 

Rile habitat in the Upper Kambompo River and some of the weak electric (mormyrid) genera 

collected during the 2019 survey of the Kabompo River.

Disinct electric organ discharge (EOD) wave forms of two sympatric morphs of the 

slender stone basher, Hippopotamyrus ansorgii, from the Kabompo River.
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2020 highlights
Research visits to the Royal Museum for Central Africa (MRAC, Belgium) and the Bavarian 

State Collection of Zoology (ZSM, Germany) enabled examination of primary type-specimens 

from various museums in Europe and the USA, training on next generation sequencing 

techniques, and analysis of electric organ discharges (EODs). This information is integral to 

the ongoing revisionary taxonomy and systematic research for freshwater fishes of southern 

Africa. A Special Issue on the biology and ecology of African freshwater fishes, co-edited with 

Dr Olaf Weyl, was published in the Journal of Fish Biology. Six peer-reviewed papers were 

published, with the focus on biodiscovery, taxonomic revisions, reconstruction of historical 

ranges of native species with contemporary fragmented distribution ranges and identification 

of critical conservation gaps for freshwater fishes. Four MSc students obtained their degrees 

in 2020, and one PhD thesis was submitted for examination.

Scienists (SASAqS; Limpopo, South Africa), Zoologi-
cal Society of Southern Africa (ZSSA; Kruger Naional 
Park, South Africa) and the Willi Hennig Society (UC 
Berkely, USA).

Outcomes
One of the major highlights for 2019 was the 
publicaion of a paper on the use of molecular data 
as a novel approach for reconstrucing the historical 
distribuion ranges of freshwater taxa fragmented by 
human-mediated impacts. This informaion is crucial 
for idenifying appropriate conservaion strategies 
such as river rehabilitaion and eradicaion of non-
naive species, as well as guiding reintroducions and 
informing assisted gene low where these are deemed 
necessary intervenions to protect and preserve 
imperilled species. Research funding was secured 
from the Belgian government for the MbiSa: Congo II, 
a muli-insituional collaboraive program (led by Dr 
Vreven, MRAC) aimed at strengthening north-south, 
south-south collaboraion on systemaics, taxonomy 
and conservaion of freshwater ishes in central, 
eastern and southern Africa.

Impact for society
More accurate knowledge of ish distribuions, 
discovery of unique lineages and descripion of 
new species has been incorporated in the recently 
completed IUCN assessments of freshwater ishes 
of South Africa and Mozambique. Within South 
Africa, the informaion has also been used to help 
deine naional freshwater ish sanctuaries as part of 
the Naional Freshwater Ecosystems Priority Areas 
(NFEPA) iniiaive. These sanctuaries will be used 
to deine priority freshwater areas for conservaion 

in South Africa. The NFEPAs are a criical tool for 
freshwater conservaion planning in the country. 
The data were also used to help deine alien ish 
areas for South Africa’s new Naional Environmental 
Management: Biodiversity Act. These maps will 
be used to allow restricted aciviies to coninue in 
deined areas for certain valuable alien ish species, 
while at the same ime, prohibiing the occurrence 
of these species in sensiive biodiversity areas. The 
data are shared with regional conservaion agencies 
to inform conservaion planning and prioriizaion. 
This has, for example, already led to a more informed 
permit evaluaion process within Cape Nature and 
other regional conservaion agencies.

Future work
There is a growing network of collaboraion with 
research teams working in other regions on the 

coninent, paricularly in central, east and west Africa, 
which will result in data sharing and more coordinated 

systemaic studies that are envisaged to provide 
beter understanding of the diversity and distribuion 
of freshwater ishes in our region. Research efort will 
coninue to focus on illing informaion gaps in least 
explored regions in southern Africa.

Additional information
Research funding (Rhodes University Research 
Council Grant; NRF, under the Foundaional Biodi-
versity Informaion Programme (FBIP)); the Ruford 
Small Grants for Nature Conservaion (RSG); the 
Internaional Foundaion for Science (IFS); the 
Mohammed bin Zayed Foundaion; the NRF-SAIAB 
Insituional Support System; RMCA (Belgium).
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Discovery and evolution of African freshwater fishes

Dr Pedro de Bragança, Postdoctoral Fellow

Integraive taxonomy, the science ield that leads 
with species descripion and ideniicaion, in which 
indings have a major importance for conservaion, 
had a central role in the research of postdoctoral fellow, 
Pedro de Bragança, his supervisor, Albert Chakona, 
and other NRF-SAIAB freshwater ish experts. As 
a irst step to understanding the biodiversity and 
diversiicaion paterns in small-sized, freshwater 
southern Africa ishes, two research lines were 
developed: one focusing on the litle-known southern 
African lampeye genus Lacustricola, and the other 
in the small darters genus, Nannocharax. Through 
combined analyses of tradiional morphological 
characters and the mitochondrial gene COI, it was 
possible to idenify ive new Lacustricola species from 
southern Africa and to prepare the redescripions 

of L. johnstoni, L. chobensis and L. myaposae. The 
last one is a species endemic to the KwaZulu-Natal 
Province in South Africa. A similar methodology was 
applied to the study of Nannocharax, historically 
considered to have only three species in southern 
Africa. To date the dataset consists of more than 
35 COI gene sequences from individuals distributed 
along the main river drainages in southern Africa 
and in the neighbouring Cuanza and Congo rivers. 
Preliminary results indicate that previously unnoiced 
diversity is being reported for the region.
  Both projects are a staring point towards more 
comprehensive phylogeneic and biogeographic 
studies to be carried out in the future, which could 
help in understanding southern Africa’s landscape 
evoluion.

2020 Highlights
During 2019–2020, great advances in the taxonomy and systematics of African fresh-

water fishes were accomplished, especially in understanding the diversity of and relation-

ships between the southern Africa killifishes (Procatopodidae) and darters (Distichodon-

tidae). Through the implementation of integrative taxonomy approaches, including both 

molecular and morphology data, a hidden diversity was revealed for the genus 

Lacustricola and Nannocharax. In both cases the development of a more robust 

taxonomy knowledge assists in understanding the biogeographical evolution of Africa 

and the ongoing biodiversity crisis.

Species were redescribed, such as Lacustricola chobensis, L. myaposae, and 

L. johnstoni; a new species was described, L. pygmaeus, from the Okavango and 

Upper Zambezi swamps and Hylopanchax multisquamatus and H. thysi, both from the 

Ogowe in Gabon. The three new species are miniatures, and include one of the smallest 

fish species in Africa. Collaboration with researchers from US and Europe allowed, for the 

first time, the identification of new species and the mapping of paleoclimatic and geologic 

events that affected Aplocheilichthys spilauchen evolution.

Lacustricola pygmaeus, a new miniature freshwater species 
from the Okavango and Zambezi loodplains.

Live colour of Lacustricola myaposae, a species endemic to 
KwaZulu-Natal. A: male, 33.0 mm SL B: female, 35.2 mm SL; 

both from Nseleni River, KwaZulu-Natal.
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Inland fisheries and freshwater ecology

Prof Olaf Weyl, SARChI: Inland Fisheries and Freshwater Ecology

Background and objectives
Poverty, hunger, health and educaion are at the 
forefront of South Africa’s NDP, and at the top of the 

2030 Agenda for Sustainable Development. The value 

of biodiversity and ecosystems as natural assets that 

provide ecosystem services and cultural beneits 
is recognised within these policy instruments, 

and development strategies must include the 

conservaion and rehabilitaion of biodiversity assets 
to maintain ecosystem services. In Africa, where 

more than 50% of the populaion live below the 
poverty line, there is a high dependency on services 

provided by aquaic ecosystems, paricularly isheries 
which provide a local, low-input protein supply to 

people with minimal reliance on infrastructure. These 

services are important for Poverty Alleviaion (SDG 1), 
Food Security (SDG 2) and the Provision of Essenial 
Micronutrients (SDG 3). Freshwater ecosystems, and 
the isheries that they support, are under increasing 
pressure from overishing and from the human-
induced stressors including habitat loss, polluion, 
the changing climate, and species invasions (Global 
Biodiversity Outlook 4, 2014; WWF, 2014). To safe-
guard ishes and the isheries that they support will 
require proacive conservaion and management 
intervenions that will need to be guided by 
knowledge on the link between isheries and their 
resilience to these stressors and implemented by 

well-trained personnel (SDG 4). 

To develop regional capacity and research on the 

biological, ecological and social aspects of inland 

isheries to support ecologically, economically and 
socially sustainable inland isheries this research 
programme has three overriding objecives:
•  to develop southern African capacity and  

  knowledge for sustainable inland isheries  
  development;
•  to describe African freshwater ish diversity,  
  distribuions, ecology and resilience to beter 

  understand isheries dynamics and inform  
  conservaion and isheries management; 
•  to understand the consequences of human- 

  mediated pressures on freshwater ecosystems.

Research activities
Fisheries research themes include assessing small-

ish species as potenial providers of micronutrients 
and food security; developing appropriate harvest 
methods to enhance food security and livelihood 

opportuniies in rural communiies, and developing 

management strategies for small-scale isheries in the 
Orange, Limpopo and Zambezi river basins. To beter 
understand ecological processes, novel techniques 

are being developed and applied. These include 

using underwater cameras for beter detecion of 
rare endangered species, monitoring invasions, and 

assessing ish diversity and abundance. Ecosystems of 
interest are the Cape Fold Ecoregion and the Zambezi 
system, including Lake Malawi/Niassa. Research on 

impacts includes work on understanding the impact 

of invasive black bass, ilapia, trout, cafish and 
freshwater crayish in southern Africa, and the future 
impacts of climate change on freshwater ecosystems. 

Research areas range from small ephemeral ponds 

and small streams to the large loodplains on the 
upper Zambezi River and the African Great Lakes.

Training and supervision
A strong post-doctoral programme provides the back- 

bone to research. Acive engagement in the mentor-
ship and supervision of postgraduate students and 

contributes greatly to the success of the freshwater 

research team at NRF-SAIAB. South African host 

insituions include Cape Peninsula University of 
Technology, North West University, Rhodes University, 
University of Fort Hare, University of the Free State, 
University of KwaZulu-Natal, University of Limpopo, 
University of the Western Cape, and University of 
Venda. Internaional partner insituions are the 
University of Toronto Scarborough, Queens University 
Belfast, Wageningen University, Technical University 
of Munich, University of Zimbabwe, Botswana 
Internaional University of Technology, University of 
Namibia and University of Zambia.

Outcomes
The 2019 research advances by the COST led by Dr 
Francesca Porri highlight the descripion of a new 
pseudo-crypic species of decapod, Parasesarma 

capensis, from the southeast African mangroves. 

Furthermore, paterns of recruitment of sesarmid 
crab larvae in the east African mangroves revealed 

a close associaion with vegetaion where the adult 
populaions occur, reinforcing the ight link between 

fauna and trees in these unique and endangered 

systems. Further research on larval ecology and con-

necivity of coastal populaions has highlighted the 
acive role of depth regulaion by invertebrate larvae 
around coastal fronts and possible enhancement 

of shoreward advecion and nearshore distribuion 
of propagules. Rates of oxygen consumpion of the 
dominant zooplankton from permanently open and 
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temporally open/closed subtropical estuaries has 

also been determined.

Impact for society
Capacity development: The Professional Develop-
ment Programme (PDP) appointed postdoctoral 
fellows Sean Marr and Sanet Hugo completed their 
three-year contracts in 2019. Postdoctoral researchers 
Josie South and Josephine Pegg were joined by 

Mandla Magoro whose research focus is on the 

distribuion, spread and management of Nile ilapia 
in South Africa. The postgraduate research team 

comprised four BSc Honours, ive MSc and seven 
PhD candidates. Rowshyra Castañeda (University of 
Toronto Scarborough) earned her PhD for her dis-
sertaion on “Development of a novel detecion 
technique for rare freshwater ishes”.

Policy support
Small-scale isheries and aquaculture development 
provide opportuniies for food security and economic 
empowerment in South Africa. To support small-

scale isheries development in inland isheries, the 
research group collaborated with Leon Barkhuizen 

from the Free State Department of Economic, Small 
Business Development, Tourism and Environmental 
Afairs (DESTEA) to implement a one-week workshop 
on “Decision Making in Small-Scale Fisheries Dev-
elopment” at the Gariep Aquaculture Training Centre 
of the Free State Department of Agriculture and 

Rural Development. To support the development of 

the Inland Capture Fisheries Policy, the results of a 

workshop on the “Top ten research requirements 
for inland isheries in South Africa” were presented 
at the South African Society for Aquaic Scienists 
Conference with co-authors from Department of 

Environment Forestry and Fisheries (DEFF); DESTEA; 
CapeNature; NRF-SAIAB and the Universiies of Fort 
Hare, Venda, Limpopo, Toronto Scarborough and Hull.
  To support aquaculture development while 

miigaing environmental harm, a project assessing 
the distribuion of Nile ilapia in the Limpopo and 
Mpumalanga Provinces of South Africa was iniiated 
in collaboraion with SANBI and the DEFF.  The irst 
surveys on the project were conducted in October 

2019 and it is expected to run unil year-end 2021. 
  The results of the WRC-supported project on 
Rotenone policy support and capacity development 

concluded with the publicaion of the inal report 
dealing with the impact and recovery of naive 

biota in one river and two dams, following alien ish 
removals using Rotenone (Marr et al. WRC Report No. 
TT 780/1/18).
  Internaionally, an exciing research project 
enitled “Upper Zambezi Floodplain Ecology and 
Fisheries” was iniiated in 2019 in partnership with 
the WWF-Zambia. Through applied research, the 
project aims to develop a beter understanding of 
the biological, ecological and social aspects of upper 

Zambezi loodplain isheries to inform ecologically, 
socially and economically sustainable isheries re-
source uilisaion. Key to this is understanding what 
factors inluence ish producion and how this criical 
eco-system service is likely to be afected in the 
future.

Knowledge development
The research group published two book chapters 

and 22 papers in 2019. Key research contribuions 
included: a prognosis for long-term sustainable 
isheries in the African Great Lakes (Fish Management 

and Ecology); an evaluaion of the current extent and 
potenial spread of black bass invasions in South 
Africa (Biological Invasions), and impacts of non-
naive ishes under a seasonal temperature gradient 
(NeoBiota); thermal tolerances of naive freshwater 
ishes in South Africa’s Cape Fold Ecoregion (Journal 

of Fish Biology); assessments of predator-prey inter-
acions in a chemically altered aquaic environment 
(Ecotoxicology); a global review and meta-analysis 
of applicaions of the freshwater Fish Invasiveness 
Screening Kit (Reviews in Fish Biology and Fisheries).

Future work
Future work in South Africa will coninue to support 
the implementaion of the Naional Environmental 
Management: Biodiversity Act and the Inland 
Fisheries Policy through targeted work in the Cape 

Fold Region and the Orange and Limpopo river basins. 

Regionally, research will increasingly focus on the 

Upper Zambezi loodplains in Zambia.

Additional information
The freshwater research in 2019 was supported by 
the DSI-NRF South African Research Chairs Iniiaive, 
DSI-NRF Professional Development Programme, 

DSI-NRF Centre of Excellence for Invasion Biology, 
the Water Research Commission (WRC), the South 
African Naional Biodiversity Insitute (SANBI) and 
the World Wide Fund for Nature (WWF).
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MSC student, Dinah Mukhari, on board research vessel Nety, using acousic 
telemetry to track non-naive carp on Groenvlei.

PhD student, Nawa Nawa, and intern, Siphamandla Mceleli, carry out electroishing 

on the margins of the Orange River.
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2020 Highlights
Dr Josephine Pegg, Interim SARChI Chair-holder and Postdoctoral Fellow

From an academic perspective, 2020 was a good year. Twenty-nine papers linked to the Chair, 

were published; in several cases, the first author was a PhD student, including Rowshyra Castañe-

da’s work on occupancy dynamics of rare cyprinids after invasive fish eradication, plus a methods 

paper derived from the same project. Takudzwa Madzivanzira and the supervisory team produced a 

timely review of freshwater crayfish introductions in continental Africa. In addition, Dr Olaf Weyl con-

tributed to high impact papers on global issues such as climate change, and fisheries and invasion 

impacts. The outputs of a workshop drawing together African and international experts in inland 

fisheries science and management published in the African Journal of Aquatic Science, reports on 

aspects of key importance to national policy development.

Whilst many conferences were cancelled due to Covid-19 in 2020, the group attended the online 

American Fisheries Society annual meeting en masse. Prof Olaf Weyl gave an invited talk titled 

“The importance of respecting culture, practicing inclusivity, and enabling participation when leading 

diverse teams in southern Africa”. Other presentations included: “The predatory behaviour and 

removal of redclaw crayfish” (Takudzwa Madzivanzira); “Feeding ecology of fishes in the Sundays 

River valley irrigation ponds” (Dr Lubabalo Mofu); “The combined risk of drought and invasive 

species to small stream communities” (Dr Josephine Pegg); “Microhabitat utilisation by small-fish 

communities in the Kabompo River” (Craig Rennie); “Impacts of fluoxetine and microplastics on 

invertebrate food webs” (Dr Josie South); “Human dynamics of crayfish invasions” (Dr Josie South).

PhD students, Dumisani Khosa and Lubabalo Mofu, successfully completed their degrees in 2020. 

Both have continued working within the group as PDP Postdoctoral Fellows.

Challenges
The 2020 field season started well; however, it ended abruptly in March owing to COVID-19 lock-

down. As a result, several student projects had to be significantly amended or replaced with new 

projects. Lack of access to both to NRF-SAIAB and analytical facilities made work difficult for some 

team members. Over the course of the year significant efforts were made to remedy this, within 

the limits of what could be safely achieved.

In November 2020, Prof Olaf Weyl passed away.

Prof Olaf Weyl with a small igerish.
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Common Carp (Cyprinus carpio) in South Africa, 

ecology, impacts and management

Dr Josephine Pegg, Postdoctoral Fellow

Background and Objectives 
Globally, common carp is one of the most widely 

translocated species and one of the most harmful 

aquaic aliens. Carp are a threat to water quality, 
ecosystem health and naive fauna, yet at the same 
ime, they are a valuable sport and food ish. Despite 
a long presence in South Africa, their distribuion, 
ecology and impacts are poorly understood. In order 
to enable beter decision making by conservaion 
authoriies and land managers, the goal of my 
research is to ill these gaps in the knowledge of this 
species in South Africa.

Research activities 
In 2019 my ieldwork focused on two areas, the 
Orange River and Groenvlei in the Western Cape. 
Groenvlei was surveyed over a series of seasonal 
visits during which biological and stakeholder sur-
veys were undertaken. The Orange River expediion 
saw data collecion from the mountains bordering 
Lesotho to the brackish waters nearing the Atlanic, 
sampling in rivers and dams, with a highlight being 
the survey undertaken within the Richtersveld Trans-
fronier Naional Park. 

Training and supervision 
In addiion to the students and intern who have 

gained pracical experience as part of my ield teams,  
in 2019 Njabulo Madlala (Rhodes University) under-
took his Honours project, carrying out experimental 
work at NRF-SAIAB to test the mechanism of ield 
observaions on trophic interacions of carp and na-
ive species. Munetsi Zvavahera (Fort Hare University) 

collected samples for his PhD and Valeria Sorgato 
(Technische Universität München) completed her 
MSc thesis itled “Analyzing the public percepion, 
knowledge, and aitude of carp invasion in Groenvlei, 
South Africa”. 

Outcomes
This work has been presented at the SASAqS and 
ZSSA conferences and a number of manuscripts are 
in preparaion. 

Impact for society
With limited resources available to manage non-
naive species, targeing these resources efecively 
is key. This research will advise if, where, and how 
carp should be managed in South Africa, as well as 

elsewhere globally. 

Future work
In addiion to the ield data collected, DNA and 
stable isotope samples have been archived. Once 
analysed, these will answer quesions such as how 
connected the carp populaion on the Orange River is, 
and whether invasion has been achieved by a single 
stocking event and natural migraion or by muliple 
stockings. Stable isotopes will be used to describe 
the carp’s trophic niche and reveal the nature of their 
interacions with cohabiing naive species.  

Additional Information
My postdoctoral fellowship is funded through the 
DST/NRF Research Chair in Inland Fisheries and 
Freshwater Ecology.
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2020 Highlights
2020 is the second year of the common carp research project and some notable 

successes have been achieved. At the start of 2020, NRF-SAIAB hosted an international 

workshop on invasive sport fishes with attendees from the USA, UK and southern Africa. 

As a result of discussions at this meeting, I have collected and shared genetics samples 

from carp with our American partners who are looking for sex markers for the species. 

The year 2020 also saw the completion of the Orange River survey, with the Northern 

Cape section now complete. Of particular interest were the high numbers of carp in the 

Ais/Richtersveld National Park cohabiting with native protected largemouth and small-

mouth yellowfish. Finally, the tracking programme at Groenvlei, led by MSc student 

Dinah Mukhari, collected a year’s worth of movement data on the resident  

carp populaton, which has generated a lot of interest from our project partners, 

Cape Nature, who manage the vlei.

Page 26: Munetsi Zvavahera and Ntombizanele 
Tshali interview residents of Fairview as part of 
the Groenvlei stakeholder survey.

Let: Dr Josephine Pegg holding a large, tagged 
carp, part of the Groenvlei populaion study.

Below: Dr Mandla Magoro and Dr Josephine 
Pegg sort stable isotope samples at Gariep Dam 
on the Orange River.
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Predicting impact of anthropogenic disturbances

Dr Josie South, Postdoctoral Fellow

Background and objectives
1.	 	Assessing	and	predicing	the	impact	of	invasive	 
	 	species:	 this	 is	 an	 on-going	 project	 spanning	 
	 	many	diferent	species	and	regions.	The	project	 
	 	aims	 to	 quanify	 how	 aquaic	 invasive	 species	 
	 	may	 be	 afecing	 naive	 species,	 ecosystem	 
	 	services	and	 rural	 livelihoods.	 It	addresses	 the	 
	 	SDG:	Life	below	Water,	as	the	project	focuses	not	 
	 	only	 on	 both	 biodiversity	 and	 conservaion,	 
	 	but	 also	 addresses	 a	 human	 aspect	 in	 terms	 
	 	of	 food	 security;	 many	 invasive	 species	 can	 
	 	have	 detrimental	 impacts	 on	 economically	 
	 	important	species.
2.	 	Ecosystem	efects	of	contaminants:	this	project 
	 	aimed	 to	 understand	 how	 various	 aquaic	 
	 	contaminants	can	afect	food	webs	and	trophic	 
	 	interacions.	The	project	was	part	of	a	European	 
	 	Union	grant	awarded	to	Josie	South.	This	project	 
	 	supports	 the	 SDGs	 Life	 Below	 Water	 and	 
	 	Clean	 Water	 and	 Sanitaion,	 as	 the	 myriad 

	 	efects	 of	 urbanisaion	 can	 have	 cascading	 
	 	implicaions	for	humans	and	aquaic	species.

Research activities
In	 March	 2019,	 an	 intensive	 three-week	 project	
was	 undertaken	 as	 part	 of	 a	 European	 Union-
funded	 transnaional	 AQUACOSM	 grant	 to	 take	
seven	 inter-disciplinary	 researchers	 from	 South	
Africa	 to	 the	 Netherlands	 Insitute	 of	 Ecology.	 The	
EMERGEINTERACT	 project	 used	 mesocosm	 and	
microcosms	 to	 understand	 the	 efect	 of	 muliple	
contaminants	(microplasics	and	the	pharmaceuical	
luoxeine)	 on	 behaviour	 and	 food	 web	 structuring 

in	freshwater	invertebrates.
	 	Two	major	ield	surveys	were	completed	(April	
2019	and	September	2019)	for	invasive	crayish,	one	
in	the	Okavango	panhandle	in	Namibia,	and	another	
in	the	Upper	Zambezi	catchment	in	Zambia.
	 	I	 paricipated	 in	 an	 aquaculture	 stakeholder	
working	 group	 meeing	 in	 Pretoria,	 South	 Africa	
where	 I	 provided	 evidence	 of	 ecological	 impacts	
of	 redclaw	 crayish	 on	 naive	 biota	 and	 ecosystem	
services	 as	 part	 of	 an	 assessment	 regarding	 the	
regulaion	of	banned	crayish	species.

Training / supervision
Projects	provide	opportuniies	 for	 training	 students	
and	interns	in	ield	and	lab	methodology.	Notably,	the	
EMERGEINTERACT	project	paricipants	were	all	Early	
Career	 Researchers	 and	 PhD	 candidates.	 Students	

and	interns	are	integrated	into	all	research	aciviies	
which	result	in	publicaions.

Outcomes
Major	internaional	collaboraion	was	developed	be-
tween	South	African	higher	educaional	 insituions	
and	the	Netherlands	Insitute	of	Ecology,	including	a	
blog	post	for	Noldus	Informaion	Technology

htps://www.noldus.com/blog/
microplasics-pharmaceuicals.

The	 irst	 set	 of	 deliverables	 for	 the	 WWF	 Upper	
Zambezi	landscape	project	were	submited.

Impact for society
Work	 on	 emerging	 contaminants	 ills	 a	 major	 re-
search	 gap	 in	 the	way	 that	 pollutants	 interact	with	
each	 other	 and	 afect	 biodiversity.	 It	 is	 currently	
one	 of	 few	 projects	 assessing	 long-term	 and	 eco-
logically	 relevant	 concentraions	 of	 microplasics	
on	 freshwater	 food	 webs.	 The	 results	 will	 provide	
realisic	efects	of	muliple	stressors	and	will	address	
both	biodiversity	concerns	as	well	as	sanitaion	and	
polluion.
	 	Work	 on	 invasive	 species,	 especially	 in	 the	
Upper	 Zambezi,	 contributes	 to	 understanding	 how	
introduced	 species	 can	 afect	 isheries	 producivity,	
rural	 food	 security,	 and	 biodiversity	 in	 one	 of	 the	
most	 under-studied	 yet	 biodiverse	 areas	 on	 Earth.	
Evidence	gathered	 from	 this	project	has	been	used	
to	advocate	for	the	coninued	limitaions	on	crayish	
aquaculture	 in	 South	Africa.	During	 surveying,	ime	
was	 taken	 to	 engage	 with	 local	 schools	 to	 deliver	
informaion	on	invasive	species.

Future work
Invasive	 species	 research	 is	 moving	 from	 assessing	
the	ecological	implicaions	to	characterising	the	inter-
face	 between	 species	 ecology	 and	 socio-economic	
repercussions	 as	 some	 species	 can	 represent	 both	
costs	and	beneits	to	society.
	 	Future	 research	 will	 involve	 the	 development	
of	 concepts	 in	 invasion	 ecology	 with	 a	 broader	
relevance	 to	 southern	 hemisphere	 invasive	 species	
management	and	will	improve	predicion	metrics	and	
methods	to	be	recommended	to	nature	conservaion	
managers.

Additional information
The	 EMERGEINTERACT	 project	 forms	 part	 of	 an	
AQUACOSM	Transnaional	Access	Grant	awarded	 to	
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2020 Highlights
Invasive species have severe economic and ecological impacts, but they may also have 

socio-economic benefits by providing food or ecosystem services. These dynamics 

occasionally make management and legislation of invasive species contentious. 

My projects span fisheries, invasive species and socio-economics to build evidence for 

appropriate legislation to benefit both biodiversity and human wellbeing in a sustainable 

way. I have been a visiting researcher at the University of Bournemouth to quantify the 

effect of climate change and invasive fish impacts across their native (UK) and invasive 

regions (South Africa and Canada). I held an international workshop to determine shared 

threats and opportunities between South Africa, Argentina and Brazil. I have been part 

of a team quantifying the economic costs of crayfish invasions and have contributed to 

a large screening analysis of potential conflict species. Three of my supervised students 

(one BSc Hons, one MSc and one PhD) completed their degrees, with three manuscripts 

currently published as a result, and more to come.

Dr	Josie	South	 (Grant	Agreement	Number:	731065).	
Noldus	 Informaion	 Technology	 in	 Wageningen	 do-
nated	a	DanioVision	chamber	for	the	duraion	of	the	
project.
	 	The	 Upper	 Zambezi	 project	 is	 funded	 by	 DOB	
Ecology	 and	WWF	 Zambia.	 Logisical	 and	 technical	
support	 was	 given	 by	 the	 Kamutjonga	 Inland	 Fish-
eries	 Insitute	 in	 Namibia,	 and	 the	 Department	 of	
Fisheries	 Zambia;	 Mongu	 District,	 Lukulu	 District,	
Nalolo	District	and	Senanga	District.
	 	Work	on	crayish	in	South	Africa	was	facilitated	
logisically	by	Mpumalanga	Parks	and	Tourism	Agen- 
cy	 (MTPA)	and	Free	State	Department	of	 Economic,	
Small	 Business	 Development,	 Tourism	 and	 Environ-
mental	Afairs	(FS	DESTEA).

PhD	candidate,	Takudzwa	Madzivanzira,	with	invasive	
redclaw	crayish	in	the	Barotse	loodplain,	Zambia.

Fluorescent	microscopy	of	microplasic	beads	
ingested	by	Daphnia magna.

Researchers	from	NRF-SAIAB	and	the	Kamutjonga	Inland	
Fisheries	Insitute	surveying	in	the	Okavango	panhandle,	

Zambezi	Region,	Namibia.
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An investigation on the biodiversity patterns 

of freshwater inhabiting organisms

Dr Lubabalo Mofu, Postdoctoral Fellow

My postdoctoral research focuses on understanding 

the socio-economic contribuion of small-scale ish-
eries, resource uilizaion paterns, as well as the 
current state of ishery resources in government-
owned impoundments in the Eastern Cape, Free State 
and Limpopo Provinces. The objecive of the project 
is the understanding of bioic interacions between 
naive and non-naive species, an objecive that 
supports the global Sustainable Development Goal 
(SDG): Life below Water. Invasive species represent 
a major challenge worldwide, so understanding 
both the short-and long-term impacts on freshwater 
ecosystems is pivotal.

Dr Lubabalo Mofu sampling in the Sundays River Valley irrigaion ponds, Eastern Cape, South 
Africa, to determine ish abundances in novel environments.

During 2020, site selecions were carried out, and I 
assisted MSc students, Nobuhle Mpanza and Dinah 

Mukari, at Groenvlei. I conducted an otolith prepar-
aion workshop and assisted PhD student Phumza 
Ndaleni with data analyses on one of her data chap-
ters on the efects of environmental factors in the diet 
of Gobiidae sp. I was co-author on a paper in Aquaic 
Conservaion: Marine and Freshwater Ecosystems 
itled, “Ecosystem responses to the eradicaion of 
common carp Cyprinus carpio Linnaeus, 1758 from 
an impoundment in South Africa using rotenone”, 
and was senior author on a paper itled, “Life-history 
of the river goby Glossogobius callidus (Teleostei: 
Gobiidae)” in the Journal of Fish Biology.
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Invasion status of Black Bass in South Africa.

Dr Dumisani Khosa, Postdoctoral fellow

I was a co-author of the proposal submited to the 
Water Research Commission itled: Inland small-scale 
isheries in man-made impoundments as safety nets 
in South Africa’s response to the impact of Covid-19 
on the country’s economy. Although the proposal 
was unsuccessful, intenions are to coninue with 
the project as it forms an integral part towards the 
development and the establishment of the Inland 
Fisheries Policy in South Africa. I have provided 
expert input on Alien Species Risk Analysis in South 

Africa for the South African Naional Biodiversity 
Insitute (SANBI). I served as a referee for the journal 
Biological Invasions and reviewed a chapter in the 
book Emerging Freshwater Pollutants: Risk, Fate and 

Regulaion (edited by Dr Tatenda Dalu). I had two 
papers published, in one I was the lead author. I am 
co-supervising an Honours student from Sol Plaatje 
University. I paricipated in several ield trips for the 
Inland Fisheries and Freshwater Ecology group. 

Dr Dumisani Khosa deploying gillnets during a ish biodiversity survey 

in the Breede River, Western Cape.
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The survey of rivers for Nile Tilapia

Nicholas P E James, Project Field Manager

Project background
That Alien Invasive Species (AIS) are a major threat 

to South Africa’s biodiversity is recognised by several 

legislative instruments, including The National En-

vironmental Management: Biodiversity Act (NEM:BA), 

and AIS management is now a legislated priority in 

South Africa. Management is complicated by species 

that are valuable economically but also cause harm 

to biodiversity. These species are termed conlict 

species, as the diferent value sets associated with 

them result in considerable conlict between user 

groups. The most important conlict species is 

currently Nile tilapia, Oreochromis niloticus, because 

its invasions result in hybridization with native tila- 

pias; however, it is also the only viable species 

for warm-water aquaculture, a sector which has 

remained stagnant, despite considerable attempts 

at development, arguably because it is unable to 

use Nile tilapia. Nile tilapia have, however invaded 

considerable sections of the Limpopo River basin 

and have been reported from several other river 

systems in the warmer regions of the country. Current 

knowledge of their distribution is therefore essential. 

As distribution surveys for Nile tilapia are complicated 

by the potential for hybrids, and the genetic methods 

for eiciently detecting hybrids are not well developed, 

a two-phase strategy was agreed upon between 

the South African National Biodiversity Institute 

(SANBI) and the South African Institute for Aquatic 

Biodiversity (NRF-SAIAB), with morphological and 

genetic assessments being undertaken in two, clear, 

and separately funded phases. The current agreement 

between SANBI and NRF-SAIAB is for the irst phase, 

which is to run over two complete ield seasons. The 

project was initiated on signing the collaboration 

agreement between SANBI and NRF-SAIAB in April 

2019 and a Project Manager for ield operations was 

appointed in July 2019.

Research activities
Initiation of the project in July 2019, actual imple-

mentation was delayed because of negotiations with 

provincial authorities regarding permitting, and the 

logistics of survey implementation. Subsequently, 

the irst survey of Limpopo was undertaken between 

27 October and 4 November 2019, and the second 

survey from 27 November to 11 December 2019.

Training and supervision
Project ieldwork was carried out by Nicholas James, 

Project Manager, and Dr Mandla Magoro, Postdoctoral 

Fellow. A rigorous chain of custody was adopted for 

the collections made, as deemed essential by the 

project.

Outcomes
The two Limpopo surveys of 2019 targeted a total 

of 16 large dams within the province. Fish collected 

were visually identiied to species level using a series 

of speciic morphological characteristics. Most sites 

(dams) were surveyed at a habitat that seemed to 

it the agreed consensus for preferred habitat for 

O. mossambicus. In small dams, this was easy, as gill nets 

and cast netting could be targeted at diferent parts of 

the water body within the time period allocated. Thus, 

small dams such as Hout, Damani, Chuniespoort, and 

Spies were extensively sampled. Large dams such as 

Nandoni, Albasini, Mokolo, and Nzhelele were more 

diicult to sample owing to the logistics of the large 

areas to cover, and lack of local knowledge of where 

to ind possible Oreochromis. Where zero catches 

were experienced after two hours, the gill nets were 

then moved to another selected location.

Impact for society
Analysis of the collections will reveal the presence of 

Nile tilapia or their hybrids. Morphometric examin-

ation will be followed up by genetic analysis in the 

second phase of the project, to give an accurate 

prediction as to the invasion by Nile tilapia. This 

information will then facilitate the permitting process 

and decision-making for aquaculture development.

Future work
In 2020, focus will turn to the dams of Mpumalanga, 

and two surveys are planned to cover the eastward-

lowing rivers of the Limpopo and Incomati River 

catchments. A separate survey will target the Lowveld 

rivers of the Kruger National Park.

Additional information
Mr Khatushelo Nelukalo of DEFF and Mrs Gillian 

Taylor (ish vet) joined the surveys for several days as 

observers.
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2020 Highlights
During the first quarter of 2020 two field surveys were successfully carried out by 

Nick James and Dr Mandla Magoro. Both surveys targeted water bodies in Mpumalanga. 

A wide variety of tilapia of differing sizes and species were collected and preserved for 

later study. During the balance of the year, Nick James examined preserved specimens, 

data sheets and accompanying photographs in an attempt to identify the collection to 

species level. Twenty-five morphological observations and meristic measurements were 

recorded for each of 373 individual specimens. Clear examples of Oreochromis mossam-

bicus, O. niloticus and some possible hybrids were noted. A report covering the future 

survey work and goals required to expand the scope of the project for 2021, 

was compiled.

Large specimen of what resembles a Nile tilapia from Middle Letaba Dam.

Postdoctoral Research Fellow, Dr Mandla Magoro, processing catch.
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Ecological statistics for aquatic science

Dr Sanet Hugo, Postdoctoral Fellow (PDP)

Background and objectives
The year 2019 marked the end of my contract at NRF-

SAIAB within the Inland Fisheries and Freshwater 

Ecology Research Group, whose goal is to develop 

and apply staisical models to examine South Africa’s 
freshwater ecosystems. In 2019, I contributed to 

studies and reports inalising the Water Research 
Commission’s Rotenone Policy Support and Capacity 
Development Project, which had been running for 
2017 and 2018 (SDG 4: Quality Educaion, and 14: 
Life Below Water), and I contributed to a study on 
Cape Stumpnose (Rhabdosargus holubi) juveniles 
in the Kariega estuary (SDG 14, published March 

2020). Further, I was involved in studying a system of 
irrigaion ponds on the Sundays River, in terms of ish 
populaion dynamics and sustainable small isheries, 
which supported several student projects (SDG 2: 
Zero Hunger, 4, and 14). One of my main contribuions 
was developing populaion dynamic models for the 
four dominant ish species, namely, estuarine round 
herring (Gilchristella aestuaria), Mozambique ilapia 
(Oreochromis mossambicus), Western mosquito 
ish (Gambusia ainis) and river goby (Glossogobius 

callidus). I also assessed dam-based isheries at a 
naional scale, using gillnet data from 44 dams and 
Geographic Informaion System (GIS) climate and 
human land-use data associated with 442 dams, to 

demonstrate methods for overcoming the criical 
data deiciencies that inhibit the formulaion of a 
South African policy for sustainable use of inland 

isheries (SDG 1: No poverty, 2, 14, and the South 
African Naional Development Plan (NDP) to reduce 
poverty).

Research activities
My research was mainly desktop-based using data-

sets stored at NRF-SAIAB, but original data were also 

collected during 2019 by the students.

Training and supervision
I co-supervise a PhD student, Munetsi Zvavahera 
(compleing 2020), and supervised an Honours 
student, Mfundo Kanana (completed 2019), both 
registered at the University of Fort Hare, with 

Professors Olaf Weyl and Niall Vine. Munetsi studies 

many aspects of the ishery potenial of G. aesturia, 

ranging from micronutrients to harvest experiments, 
and therefore required advice on many types of 
staisical methods, including mulivariate analysis 
and non-linear regression. Munetsi presented on 

G. aestuaria morphomeics at SASAqS 2019. Mfundo 
examined reproducive variaion across seasons 
for G. ainis in the Sundays River irrigaion ponds, 
which helps to evaluate populaion dynamics models. 
Mfundo won best Honours presentaion at the UFH 
Zoology Department’s postgraduate symposium.
  Further, I used gillnet data from NRF-SAIAB to 

present a pracical applied staisics course for the 

Rhodes University Staisical Science Honours students.

Outcomes
Munetsi’s depleion harvest experiments in the 
Sundays River ponds yielded esimates of total pop-
ulaion size for the four dominant species that are 
remarkably similar to esimates from the populaion 
dynamics models. This inding suggests that the 
populaion models produce realisic results, even 
though the models were based on very sparse ime- 
series data. Further, the South African dam assess-

ment indicated that we need more intensive dam-

speciic data to understand the wide variaion in 
ishery resources; however, dams can be classiied 
into groups with shared climate or land-use charac-

terisics to help plan and prioriise preliminary 
management goals and plan future data collecion.

Impact for society
Staisical analyses applied to ecological data can ofer 
predicions of ecological impacts (e.g., harvesing on 
the irrigaion ponds, SDG 14), but can also be used to 
plan future sampling eforts to channel limited funds 
where most needed. For example, groups of dams 
with shared characterisics can be systemaically 
prioriised for intensive research and management, 
especially those surrounded by subsistence land uses 

that may play an important role in food and economic 

security (SDG 1 and 2). This work showcases tools to 
spur the development of an insituional policy that 
is so urgently needed for ensuring equitable use and 
protecion of freshwater ishery resources.
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Fish depleion sampling experiments on the 
Sundays River Valley irrigaion ponds.

Ntombizanele Tshali, Prudence Mashobane and Munetsi Zvavahera doing depleion sampling 
experiments of Gilchristella aestuaria using seine nets at the 

Sundays River Valley irrigaion ponds.

Future work
Munetsi’s support coninues in 2020, and SAIAB hosts datasets that can beneit from other advanced 
staisical techniques. The populaion dynamics models may be used to predict undisturbed baseline 
populaions in the Sundays River ponds, against which disturbances such as harvest experiments and 
the introducion of African sharp tooth cafish (Clarias gariepinus) can be tested. The Coastal Hazards 
in Africa Network has grown rapidly since the inaugural internaional conference in Morocco, 2018. 
The 2020 conference was a resounding success and set the tone for 2022, which sees the next African 
country host this diverse, African-focused event
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Current and potential future status of Schistosomiasis 

(Bilharzia) in South Africa

Dr Lizaan de Necker, Postdoctoral Fellow

2020 was the irst year of my Water Research 
Commission-funded (WRC) research project regarding 

the current and potenial future status of schisto-
somiasis (bilharzia) in South Africa. This is a collab-
oraive project with the University of Limpopo. 
  The last comprehensive snail distribuion stud-
ies in South Africa took place between the 1950s 
and 1960s as part of the collecions for the Naional 
Freshwater Snail Collecion (NFSC) of South Africa. 
Given that temperatures and rainfall have changed 
in the past 60 years, the distribuion of snails may 
also have changed, paricularly in regions that were 
on the distribuion fringes of the schistosomiasis 
intermediate-host snails. Our study will address the 
lack of knowledge regarding the present distribuion 
of schistosomiasis in South Africa using a combined 
ield and desktop-based study approach. The over-
arching aim is to determine whether the ranges of 
the intermediate-host snails and associated parasites 
have expanded, how afected communiies perceive 
and experience these changes, and whether changes 
may further expand and increase the potenial 

prevalence of the disease in humans and animals, 
given future predicted climate change.
  We had three students associated with the 
project, two Honours students who completed their 
projects, and one irst-year MSc who will coninue 
with his second year in 2021. One ield survey was 
able to take place in August 2020. I published a 
popular aricle in the Water Wheel introducing the 
WRC-funded project, and we created a digital version 
of the Bilharzia Atlas of South Africa, which is a irst 
of its kind in South Africa. Future work includes 
computer modelling of current schistosomiasis dis- 
tribuion in South Africa and then sampling in newly 
ideniied locaions to test the accuracy of the 
model. Interviews with local communiies will gauge 
their knowledge regarding schistosomiasis and a 
community workshop at the end of the project will 
distribute the research indings.

Additional Information
This project is funded by the Water Research 
Commission (WRC Project No C2019/2020-00151)

August 2020 ieldwork for North West University Honours projects.
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EXPLORE.
Platform Provision and Infrastructure Development
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African Coelacanth Ecosystem Programme – ACEP

Ryan Palmer, Marine Platform Manager

Background and objectives

The DSI/NRF ACEP promotes compeiive, muli-
disciplinary and muli-insituional east coast marine 
research with an emphasis on capacity building in the 
marine sciences. The key to ACEP’s success has been 
the ongoing relaionship between DSI, NRF-SAIAB, 
NRF-SAEON, DEFF and RISA.
As a Naional Research Plaform, ACEP is in place to 
ensure that:
•  appropriate research plaforms and technol 
  ogies are available for scienists to undertake  
  the required marine research to guide South  
  Africa’s decision makers;
•  the correct baseline data and understanding  
  of the marine environment are available to  
  decision makers so that decisions are in the 

  best interest of sustainable and inclusive  
  development; 
•  the next generaion of scienists, policy makers,  
  and environmental managers is well trained  
  and is representaive of the country as a whole.
Since 2002, ACEP has been efecive in responding 
to the needs of the country, shiting its research 
prioriies appropriately over ime. The primary aim of 
ACEP during the 2019/20 period has been to support 
research prioriies along South Africa’s east coast 
as outlined in South Africa’s Marine and Antarcic 
Research Strategy, as well as Operaion Phakisa: to- 
wards sustainable development of the Ocean Econ-
omy through Marine Spaial Planning and MPA 
research.

Research activities

Four projects are currently supported through 
ACEP’s Open Call, both with funding and access to 
infrastructure and technical and logisical support:
•  Dr Warren Pots (Rhodes): SALPA Project –  
  Fisheries-induced evoluion on ish physiology.
•  Prof. Mandy Lombard (Nelson Mandela  
  University):Canyon Connecions – The eco- 
  logical role of submarine canyons on the east  
  coast of South Africa.
•  Dr Sean Fennessy (ORI): CAPTOR – Connecivity  
  and dispersal between MPAs.

•  Prof. Kerry Sink (SANBI): Deep Forests –  
  Taxonomy, phylogeny, habitat, ecology and  
  beneits of deep coral and seaweed habitats in  
  South Africa.
All these projects are well into their ieldwork compo- 
nents.

Training and supervision
ACEP places a major focus on training students, and 
a large proporion of its budget goes towards student 
bursaries and academic support for students. Through 
the ACEP Phuhlisa Programme, 96 students (100% 
black) from historically disadvantaged universiies 
(HBUs) were supported through bursaries, project 
running costs, access to infrastructure, and academic 
support though courses. The ACEP Open Call had 
25 students (75% black) on the four compeiively 
awarded projects, who received bursaries and access 
to the marine plaforms.

Outcomes
Notable outcomes from projects in 2019 include 
preliminary results from the cuing-edge research 
undertaken by Dr Warren Pots which demonstrates 
the importance of MPAs on a ish populaion’s geneic 
resilience to climate change. The irst visual survey 
work on much of South Africa’s deep shelf and shelf 
edge has been conducted by ACEP. This work has 
contributed signiicantly to South Africa’s Naional 
Marine Ecosystem Map as well as to the Naional 
Biodiversity Assessment.

Impact for society
As a result of support of research prioriies outlined by 
Operaion Phakisa, several of the projects supported 
by ACEP over the past few years have been in support 
of South Africa’s Naional Ecosystem Classiicaion 
Map and Naional Biodiversity Assessment. Both 
works underpin Marine Spaial planning in South 
Africa which allows for the sustainable growth of the 
Blue Economy.
  In terms of capacity building, a large cohort of 
post-graduate students is currently being supported. 
This representaive group of students will take this 
work forward in the future.
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2020 Highlights
The primary aim of ACEP during the 2018–2020 period was to support research 

priorities along South Africa’s east coast as outlined in South Africa’s Marine and 

Antarctic Research Strategy, as well as Operation Phakisa: towards sustainable 

development of the Ocean Economy through Marine Spatial Planning and MPA research. 

The focus of the 2021–2023 ACEP Open Call also includes alignment with research 

priorities identified in the National Biodiversity Assessment and the UN Decade of the 

Ocean. The four projects supported through ACEP’s Open Call 2018–2020, both with 

funding and access to infrastructure and technical and logistical support, have mostly 

been completed. In terms of training and supervision, the ACEP Open Call had 19 funded 

students (75% black) on the four competitively awarded projects, all receiving bursaries 

and access to the marine platforms.

ACEP will continue to support the four new projects for the 2021–2023 period:

  • Prof. Kerry Sink (SANBI): Deep Connections

  • Dr Natasha Karenyi (UCT): Agulhas Bank Connections

  • Dr Warren Potts (Rhodes University): SALPA2 Project

  • Prof. Mandy Lombard (NMU): SmartZone MPA

The focus of these projects, steered through the Open Call, are similar to 

the previous call. However, engagement with policymakers has ensured that 

priorities remain relevant to societal needs. Gaps identified in the National Biodiversity 

Assessment 2019 have been included in the focus areas for future work.

PhD student on ACEP Deep Secrets Project, Zokeka Filander, with a “ski-monkey” 
benthic camera sled system onboard RV Algoa.

Future work
ACEP will coninue to support the current projects unil the end of 2020, ater which a new cohort of 
projects will be compeiively selected for support in 2021–2023. The focus of the projects, steered 
through the Open Call, will probably be similar; however, engagement with policymakers will ensure 
that prioriies remain relevant to societal needs. Gaps ideniied in the Naional Biodiversity Assessment 
2019 have been included in the focus areas for future work.
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The deployment of a roboic sea glider on RV Phakisa.

RV Observer, a 15 m custom-built research vessel based in Algoa Bay, forms part of the NRF-SAIAB coastal 
crat leet, providing researchers access to the coastal and ofshore marine environment.
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Marine Remote Imagery Platform – MARIP

Dr Anthony Bernard, Instrument Scientist

Background and objectives

The MARIP provides researchers from South Africa 

and the Western Indian Ocean (WIO) access to a 

variety of advanced underwater imaging equipment 

that can be used to conduct exploratory and quani-
taive surveys of benthic, demersal and pelagic marine 
biota from the shallow subidal down to a depth 
of 1000 m. The equipment includes a ROV, muli- 
imaging drop cameras, and a broad variety of stereo-
video camera systems, including tethered and un-
tethered stereo-BRUVs, pelagic stereo-BRUVs and a 
diver-operated stereo-video system.
  The MARIP has its own research vessel and 

tow vehicle to enable access to remote locaions 
within the waters of South Africa and its neigh-
bouring countries. The plaform includes a compu-
ter laboratory with all the required sotware for 
processing the imagery data, a large network-
atached storage system for long-term archiving of all 
imagery samples, and a comprehensive biodiversity 
data management system linked into the Specify 
sotware system used for managing biological speci- 
men collecions. The MARIP is the largest of its 
kind in South Africa and provides our scienists 
unprecedented access to research opportuniies to 

enable cuing-edge research of underwater ecosys-
tems. The plaform directly aligns with the United 
Naions SDG 4 (Quality Educaion), SDG 9 (Industry 
Innovaion and Infrastructure) and SDG 14 (Life 
Underwater). Importantly, the plaform works to-
wards South Africa’s NDP by improving educaion, 
training and innovaion, while the research that the 
MARIP does enables works towards environmental 
sustainability.

Team

Ryan Palmer (ROV Pilot and Technician), Nick Schmidt 
(MARIP Field Technician), Roxanne Juby (MARIP Data 
Technician), Aseeqah Davids (MARIP Intern).

Research activities

During 2019, the MARIP provided various levels of 
support to 13 projects. This included three of the 

current projects supported by the ACEP (CAPTOR, 
Canyon Connecions and SALPA) and research con-
ducted in the WIO with the Wildlife Conservaion 
Society (Mozambique and Tanzania), the Marine 
Megafauna Foundaion (Mozambique), the University 
Lurio (Mozambique), and WILDOCEANS (Comoros and 

Mozambique).

  The plaform provided addiional support to 

projects in South Africa, including the long-term 

monitoring of the Tsitsikamma Naional Park (NRF-
SAIAB/ NRF-SAEON) and the Pondoland MPA (Oceano- 
graphic Research Insitute), the Knysna Seahorse 
Project, and the West Coast visual survey on board 
the RV Ellen Khuzwayo (SAEON Egagazini). Lastly, 
the plaform supported research conducted by NRF-
SAIAB in freshwater systems, including surveys of the 
ishes in the streams of the Cedarburg.

Training and supervision

Twenty-six postgraduate students are currently 
working on projects that use equipment, data and 
resources provided by the MARIP. The plaform 
pro-vides the students involved in the projects with 
relevant training in the use of the equipment and the 

management and processing of the data. In addiion, 
the MARIP co-hosts, with ATAP and Aquaic Genomic 
Research Plaform (AGRP), a Summer School which 
ofers training and ield experience for undergraduate 
students who wish to pursue a career in marine 

science.

  On an annual basis, the MARIP also hosts interns 
who assist with the management of the plaform, 
and with ield-related work aciviies.

Outcomes

The expediion led by WILDOCEANS, to the Vamizi 
Islands in northern Mozambique in August 2019, 
collected stereo-BRUV samples and carried out the 
irst visual survey of the benthic ishes occurring in 
the mesophoic zone for this area. The data collected 
will be used to support the future marine spaial 
planning to ensure the sustainable management of 

reef ecosystems in the region.

  The expediion led by SAEON Egagazini, to the 
outer Agulhas Bank on board the RV Ellen Khuzwayo, 
carried out successful ield trials of the acousic re-
lease stereo-BRUVs down to depths of 360 m. These 
deep-water baited camera systems will enable future 
research down to depths of 2000 m.

Impact for society

By providing advanced research infrastructure to 
scienists in South African and the WIO, the MARIP 
serves a criical role in advancing marine science in 
our region. Much of the research supported by the 

plaform is relevant to society and feeds directly into 
the development of recommendaions and strategies 
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2020 Highlights
2020 saw the commissioning of MARIP’s light-weight deep-sea stereo-camera landers 

and mid-water drifting baited remote underwater stereo-video systems (stereo-BRUVs). 

The new landers can be deployed off small vessels with a davit arm and can sample 

down to 1000 m depth, making them the ideal tool to sample fishes found on the deep 

mesophotic habitats on South Africa’s continental shelf. The mid-water drifting ste-

reo-BRUVs can be deployed between 1 and 1000 m depth and will provide scientists 

with the opportunity to investigate the shallow and deep-sea pelagic and demersal fish 

assemblages. MARIP remained an integral platform within ACEP, by successfully com-

pleting the data collection for the Canyon Connections and SALPA projects and being 

included in all the new ACEP projects approved in 2020. Additional research support was 

provided for the Blue Action Fund Oceans Alive project, the Shark Conservation Fund 

Shark and Ray conservation project, the NRF Reef Fish eDNA project.

for the sustainable management and uilisaion of 
South Africa’s marine biodiversity. The plaform 
supports a diverse group of postgraduate students, 
ensuring the development of the next generaion of 
scienists. Furthermore, the plaform works exten-
sively with other counies in Africa, supporing 
regional development.

(From let to right) The crew of the RV Ellen Khuzwayo prepare the acousic release stereo-
BRUVs for deployment; species of dogish (squalidae) and catshark (scyliorhinidae) approach 

the system while on the sealoor; prior to retrieval, the system loats on the surface signalling its 
posiion with radio and satellite beacons and drawing the atenion of inquisiive seabirds.

SCUBA divers on the ACEP SALPA project prepare for a dive of the RV Hispidus to retrieve 

acousic listening staions that have been recording the movement behaviour 

of roman, Chrysoblephus laiceps.

Future work
Research aciviies planned for 2021 will focus on 
compleing the current ACEP projects and begin the 
naional assessment of benthic endemic elasmo-
branchs to inform conservaion planning.
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Geophysics and Mapping Platform – GeMaP

Dr Errol Wiles, Instrument Scientist

2020 Highlights
The Geophysics and Mapping Platform’s new inertial navigation system was successfully 

commissioned on RV uKwabelana. The SBG Navsight Apogee will provide high accuracy 

and precision position and motion corrections to the Reson 7101 multibeam echo-

sounder system on board RV uKwabelana negating the need for a Real-Time Kinematic 

(RTK) positioning base station.

The commissioned system was put through its paces conducting nearshore surveys off 

Durban’s Bluff, and uMdloti reef complexes with the benefit of SBG’s post-processing 

software, Qinertia, to deal with motion-induced data artefacts common when working 

along South Africa’s wave-dominated and energetic coastline.

The Geophysics and Mapping Platform is primed to support geospatial marine research, 

providing high-resolution and high-accuracy bathymetry and backscatter intensity data to 

the marine scientific community.

Bathymetry and backscater intensity data from the uMdloi region, KwaZulu-Natal. The data 
cover 17 km2, from 12 to 50 m below mean sea level, highlighing the rugged reef complexes 

common along South Africa’s east coast.

The Geophysics and Mapping Plaform’s new inerial 
navigaion system was successfully commissioned 
on RV uKwabelana. The SBG Navsight Apogee will 
provide high accuracy and precision posiion and 
moion correcions to the Reson 7101 mulibeam 
echosounder system on board RV uKwabelana 

negaing the need for a Real-Time Kinemaic (RTK) 
posiioning base staion.
  The commissioned system was put through its 
paces conducing nearshore surveys of Durban’s 

Bluf, and uMdloi reef complexes with the beneit 
of SBG’s post-processing sotware, Qineria, to deal 
with moion-induced data artefacts common when 
working along South Africa’s wave-dominated and 
energeic coastline.
  The Geophysics and Mapping Plaform is primed 
to support geospaial marine research, providing 
high-resoluion and high-accuracy bathymetry and 
backscater intensity data to the marine scieniic 
community. 
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Acoustic Tracking Array Platform – ATAP

Prof Paul Cowley, Principal Scientist and ATAP Manager

Background and objectives
The Acousic Tracking Array Plaform (ATAP) is a 
marine science infrastructure programme that 
monitors the movement and migraions of inshore 
marine animals equipped with acousic transmiters. 
Tagged animals are monitored by a network of more 
than 100 acousic receivers spanning approximately 
2000 km of the South African coastline, from the 
Berg Estuary in the Western Cape to Ponta do Ouro 
at the South Africa/Mozambique border. More than 
1400 acousic transmiters have been deployed by 
ATAP and its partners on over 40 species, including 
important coastal ishery species (e.g., dusky kob and 
white steenbras) and threatened apex predators (e.g., 
white sharks).
  An improved understanding of the spaial eco- 
logy of species important to isheries, and/or of 
conservaion concern, is essenial for the develop-
ment of efecive management measures. The long-
term empirical data of animal movements by the 
ATAP can be used for conserving and sustainably 
using marine resources for sustainable development 
(SDG 14: Life below Water), can improve food 
security (SDG 2: Zero Hunger), work towards ensur-
ing sustainable consumpion paterns (SDG 12: 
Responsible Consumpion and Producion) and alle- 
viate poverty (SDG 1: No Poverty). ATAP is well 
posiioned in the internaional arena and coninues 
to have strong ies with the Canadian-based Ocean 
Tracking Network (OTN) (SDG 17: Partnerships for 
the Goals). By working with and providing support 
to scienists from more than 20 organisaions, ATAP 
also aims to develop human capacity, with emphasis 
on training students from HBUs and involving female 
researchers (SDG 4: Quality Educaion; SDG 5: Gender 
Equality).

Research activities
In 2019, a total of 142 animals, comprising 20 species, 
were tagged by the ATAP tagging community. There 
was a strong focus on elasmobranchs, with 20 smooth 
hammerhead sharks, 17 diamond singrays, 14 
spoted gully sharks, eight white sharks, six duckbill 
singrays and four bull sharks tagged. In addiion, 20 
red roman were tagged in the Tsitsikamma MPA and 
of Noordhoek, Port Elizabeth, as part of an ACEP-
supported project. Receiver rollovers proceeded as 
normal, with only a 2% loss rate in 2019. ATAP assisted 
three ACEP-funded projects in 2019 with acousic 
receivers being deployed at (i) deep-water canyon 

heads of northern and southern KZN, (ii) two MPAs 
(St Lucia and Pondoland), (iii) in the Tsitsikamma MPA, 
and (iv) of Noordhoek (near Port Elizabeth). The ATAP 
also assisted two projects with equipment loans: 
(i) two receivers were deployed of Rabbit Rocks (near 
Sodwana Bay) to monitor the movements of potato 
bass and green jobish, and (ii) eight receivers were 
deployed in southern Mozambique to monitor the 
transboundary movements of sharks and a spawning 
aggregaion of giant kingish.

Training and supervision
Since its incepion, ATAP has provided data to support 
the work of at least 20 post-graduate students from 
numerous universiies. To expose acousic telemetry 
research to a broader audience of students, ATAP staf 
once again hosted the annual NRF-SAIAB Summer 
School in 2019, which was atended by ten students 
from HBUs.

Outcomes
The ATAP is well recognised at the internaional level 
as a beneit-sharing marine science programme and 
has been cited in several manuscripts outlining the 
opportuniies and beneits of large-scale telemetry 
networks. Several papers published in 2019 made use 
of data collected by ATAP. These publicaions included: 
(i) a study describing the spawning aggregaion dy-
namics of the world’s largest aggregaion of giant 
kingish, and (ii) a mark-recapture study to esimate 
the populaion size and survival of pyjama catsharks 
in Mossel Bay. In total, 41 data reports were requested 
by ATAP partners in 2019.

Impact for society
Movement informaion is criical to the development 
of appropriate management strategies, paricularly 
marine spaial planning intervenions, such as MPAs. 
The data collected by ATAP also contributes towards 
evaluaing the management efeciveness of current 
no-take MPAs, such as the De Hoop MPA and Addo 
Elephant Naional Park MPA. Such evaluaion has 
a direct impact on society as, without protecion, 
ishery resources would be overexploited, leading 
to collapse of stocks, unsustainable consumpion 
levels, hunger, and ulimately, loss of biodiversity. 
To bring the public’s atenion to these issues, ATAP 
acively paricipates in science engagement aciviies, 
including in SciFest Africa and social media (Facebook, 
Twiter and Instagram).
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2020 Highlights
During 2020, more than one million detections were recorded on ATAP’s nationwide 

array of receivers, bringing the total number of detections in the database to just shy of 

25 million. In addition, two new Vulnerable species (lesser guitarfish and spinner sharks) 

were tagged, bringing the total number of animals tagged and monitored to more than 1 

600 from 48 species. The ATAP continued to assist three ACEP-funded projects in 2020, 

which collectively saw the tagging of approximately 60 animals, and ATAP also provided 

infrastructure and data management support to two newly funded projects managed by 

the WILDOCEANS programme of the WILDTRUST that aims to tag over 200 new animals 

with a focus on selected South African threatened endemic sharks and rays, as well as 

transboundary movements and MPA connectivity by selected species. To date, over 40 

animals of seven different species have been tagged, with significant tagging efforts to 

be undertaken in 2021.

Future work
While ATAP coninues to monitor the movement and migraions of numerous coastal 
ishery species, future work will focus on (i) assessing transboundary movements and MPA 
connecivity of marine fauna, where muliple species will be equipped with long-life (up to 
3 650 days) acousic transmiters, and (ii) understanding the movement behaviour, habitat 
connecivity, and ecology of muliple estuarine species, including important food ish species, 
such as mullet.

Additional information
Running expenses (ATAP acknowledges the Save Our Seas Foundaion and the ACEP); acousic 
telemetry hardware (Ocean Tracking Network, the Shallow Marine and Coastal Research 
Infrastructure Programme, and the NRF).

The South African coastline hosts the largest marine migraion on the planet. The annual sardine run, dubbed 
as the Greatest Shoal on Earth, is pursued by large numbers of predators, including sharks, whales, dolphins 

and birds. Here a pack of spinner sharks Carcharhinus brevipinna take advantage of a sardine bait ball.
Photo: Ryan Daly.
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Collections and Specialised Laboratories Platform

Roger Bills, Collections Manager

Background and objectives

The Collecions Plaform comprises a range of 
specimen collecions and specialised laboratories 
all available to local and internaional students and 
researchers. The aim of the plaform is to provide 
access to museum specimens mostly for taxonomic, 
systemaic and biodiversity research. The main collec-
ions faciliies were built in 2007 and have been 
operaional since then, and the upper collecions 
building was completed in 2018. The faciliies 
consist of a collecion management centre, where 
most collecions staf work and where research and 
soring of collecions is conducted; a collecions 
building which has two large temperature-controlled 
specimen stores, three wet soring laboratories, a 
biobank with -80oC freezers, an x-ray room, a chemical 
store, a dermestarium, and various plant rooms.
  The specimens held in our collecions relect 
NRF-SAIAB’s aquaic research over the past 50 years 
and thus are paricularly important for the southern 
African coninent south of the DRC, the Western Indian 
Ocean, and Southern Ocean regions. The collecions 
are dominated by the Naional Fish Collecion which 
comprises over 120 000 lots of samples and over a 
million specimens. Since 2007, we have been acively 
developing collecions of amphibians, cephalopods 
and tunicates with the help of donaions and 
honorary curators. The Naional Diatom Collecion is 
owned by NRF-SAIAB, but is held at the North West 
University in Potchefstroom.

Team

Staf: Roger Bills, Nkosinathi Mazungula, 
  Amanda Gura, Mzwandile Dwani, Vuyani Hanisi

Interns: Nonkoliso Mgibantaka, Prudence 

  Moshabane

Curators: Fishes: Roger Bills (NRF-SAIAB) 
  Freshwater: Dr Gavin Gouws (NRF-SAIAB) and 

  Ofer Gon (reired; NRF-SAIAB) 
  Marine: Dr David Ebert (Moss Landing, USA) -  
  Chondrichthyans; 
  Amphibia: Dr Michael Cunningham (associate 

   at Melbourne Museum, Australia) and Dr  
  Werner Conradie (Bayworld, Port Elizabeth); 
  Diatoms: Dr Jonathan Taylor (North West  
  University); 
  Cephalopods: Dr Marek Lipinski (reired); 

  Tunicates: Dr Shirley Parker-Nance (Nelson  
  Mandela Metropolitan University); 
  Aquaic Invertebrates: Dr Helen Barber-James  
  (Albany Museum, Makhanda).

Research activities
We provide support to research projects by helping 
with ield work logisics, providing collecions mat-
erials, taking part in expediions, lodging voucher 
specimens and data into collecions, and loaning 
specimens. The main daily aciviies of the collecions 
staf are cataloguing, curaing and loaning specimens 
for research projects; this year we have catalogued 
just over 2000 lots and 32 379 specimens. We enable 
access to museum specimens through loans which 
may be examined at NRF-SAIAB or can be posted to 
foreign insituions. So far this year we have made 62 
loans totalling 8549 specimens. We are involved in a 
number of research projects.
  Most recently we have paricipated in the 
Naional Geographic project looking at freshwater 
ish diversity in the headwaters of the Okavango 
River system in Angola. We have been on several 
expediions to Angola, have assisted with soring and 
idenifying specimens, and are assising with some 
new species descripions. This work coninues. For 
the last 30 years we have provided the main datasets 
for the Southern African Red Data Lists for freshwater 
ishes, and NRF-SAIAB scienists have also coordinated 
most of the Red List assessments. Currently we are 
part of an internaional team, coordinated by SANBI, 
producing the irst Mozambique Red Data Lists. Roger 
Bills has been to Maputo three imes this year to 
idenify all the specimens in the Maputo Museum 
and to take part in assessment workshops.

Training and supervision
Numerous students have used the NRF-SAIAB collec-
ions faciliies through the year, from undergraduates 
using specimens for course work and ish idenii-
caion courses, through to PhD students working 
on systemaic studies. Usually, these students are 
not supervised by collecions staf. We host varying 
numbers of interns each year and they gain valuable 
work experience in museum curaion.
  The IUCN Red Data list project in Mozambique 
has involved training Mozambican students and 
staf. We have run a ish ideniicaion course at 
the Maputo Museum and assisted with Red List 
assessment training during two workshops.
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2020 Highlights
Collections have had a varied but positive year. Early in the year we had a series of 

international visitors and in-house SAIAB students. In August we hosted a marine Nek-

ton workshop run by researchers from Oxford University UK. Loans have been active for 

most of the year. We have been involved with fish identification courses at Ulovane to 

wildlife students and with IUCN red data assessments in Mozambique. Collections staff 

took part in varied training courses from bar-coding workshops at the University of Jo-

hannesburg through to firefighting, CV writing and in-house training in Specify. Two of our 

students graduated - Moloko Matlala (PhD, University of Pretoria) and Ryan van Zeeventer 

(MSc, Rhodes University). All collections staff have been involved with aspects for the 

National Science Collections Facility (NSCF) programme. This really has impacted much 

of collections work over the past 2-3 years. A highlight is the production of a South 

African museum collection procedures manual (nearing completion) which is the product 

of many national meetings/workshops. This work has also impacted on our assessments 

of work practices and operations and we have made improvements in many areas from 

procedures, signage to assessments of infrastructure. In June we completed a biobank 

assessment which has now lead into an audit of biobank stocks and data and this is 

currently underway.

Impact for society
Natural history collecions are a sample of biodiversity 
from a point in ime. Large collecions such as those 
housed at NRF-SAIAB, collected over decades and 
over a wide geographic range, provide researchers 
with a unique resource enabling a wide range of 
projects on taxonomy, systemaics and biodiversity. 
These studies help us to understand species and 
natural environments beter, and ulimately feed 
into a knowledge base aimed at assising oicers in 
governments and developers in industry to make 
informed decisions on how natural resources can be 
used responsibly.

Future work
The IUCN Red Data project in Mozambique will 
coninue into early 2020 and culminate with the 
irst threatened species lists. We hope this project 
will evolve into ield work that will be aimed at 
illing knowledge and collecions gaps ideniied by 

the lisings. Part of this work involves training Mozam-
bican scienists in Red List assessment methods, ish 
ideniicaion and ield work methods. We expect 
addiional collecions from Angola (freshwater) and 
from Dr Fridtjof Nansen cruises (marine) during 
the next year and to have visitors working on these 
collecions.

IUCN Red Data Workshop held at the Maputo Museum atended by Dr Albert Chakona (let) 
and Roger Bills (second from let).
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Aquatic Genomics Research Platform - AGRP

Taryn Bodill, Molecular Laboratory Manager, and 

Dr Gwynneth Matcher, Next-Generation Sequencer Advisor

2020 Highlights
The AGRP was operational, albeit at reduced capacity due to the pandemic restrictions, 

for six months in 2020. The platform was utilised by 33 students/researchers during 

this time and a DSI intern was trained in practical lab techniques. The physical laborato-

ry space was extended to accommodate additional users. The AGRP high-performance 

computer was upgraded and now boasts 2TB of RAM, facilitating faster analysis of 

next-generation sequencing generated data. Remote access to this computer was in-

stalled and researchers from RU and the Cape Peninsula University of Technology (CPUT) 

used the computer. Platform users in 2020 included students and postdoctoral fellows 

from the Albany Museum, RU, EBRU and UJ. An Amplicon Data Analysis Workshop was 

conducted remotely and was attended by 16 researchers from CPUT, SANBI, UJ and RU.

The Aquaic Genomics Research Plaform (AGRP) 
provides workspace for researchers in the ield of 
aquaic geneics research. It is strongly posiioned in 
terms of its link to the Naional Fish Collecion, the 
NRF-SAIAB biobank, and to acive researchers. The 
plaform provides naional genomics infrastructure 
for aquaic research, thereby contribuing to global 
Sustainable Development Goal 14.

Research undertaken includes both freshwater and 
marine geneics with the plaform uilised research 
that includes phylogeneic studies to understand 
aquaic biodiversity, evoluion, ecology and genome 
studies. Climate change studies are also conducted 
in collaboraion with the Aquaic Ecophysiology 
Research Plaform (AERP). The plaform is equipped 
with laboratory equipment for capabiliies that 
extend from DNA extracion through to Sanger se-
quencing, as well as next-generaion sequencing 
(MiSeq).

A high-performance computer was acquired in 2019 

that enables the assembly of genomes from meta-
genomics data. The plaform is operated on a cost-
recovery basis, allowing users access to equipment 

and training that would otherwise be prohibiive. 
The plaform is an invaluable teaching resource. Staf 

provide technical support to all plaform users, allow-
ing those with litle or no pracical experience to gain 
the skills needed to obtain their qualiicaions or to 
pursue a career in molecular work. There are no other 
plaforms that ofer this type of hands-on training.

WWF and DST-NRF interns underwent pracical and 

administraive training by plaform staf and scien-
ists in 2019. Laboratory users in 2019 included 
students and postdoctoral students from the South 

African Environmental Observaion Network (SAEON), 
Rhodes University (RU), the Insitute for Environment-
al Biotechnology (EBRU), the Albany Museum, Stellen-
bosch University, University of Fort Hare (UFH), the 
University of Johannesburg (UJ), the University of 
Botswana and the South African Associaion for 
Marine Biological Research (SAAMBR). The plaform 
played an acive role in science engagement by 
providing pracical workshops and lectures for local 
high schools, RU and UFH. The plaform hosted the 
annual workshop on Next-generaion Sequencing 
Data Analysis in 2019.
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Mpilo Nyawo (PhD student) preparing an agarose gel in order to evaluate environmental 
DNA samples for subsequent analysis on the MiSeq.

WWF Intern, Tholoana Ntokoane, using the UVITEC machine to visualise DNA bands.
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Aquatic Ecophysiology Research Platform (AERP)

Seshnee Reddy, AERP Co-ordinator

Background
The Aquaic Ecophysiology Research Plaform (AERP) 
was established in 2014, through a formal collabor-
aion between the South African Insitute of Aquaic 
Biodiversity (NRF-SAIAB) and Rhodes University, De- 
partment of Ichthyology and Fisheries Science (DIFS). 
The AERP provides researchers with the tools for 
determining the efects of global climate change on 
the relaionship between living organisms and their 
surrounding environment, for determining how 
these efects are likely to unfold, and what acions 
might prevent their efects in the future.
  Climate change research is receiving increasing 
atenion on a global scale, and it is essenial that 
South Africa maintains a global standard in its 
research in this ield. Climate research in South 
African marine science is sill limited, especially in the 
ield of ocean acidiicaion and the combined efects 
of temperature and other climate change-related 
drivers. It is essenial to improve our understanding 
of the efects of these environmental changes across 
a range of species from various taxa and ecosystems. 
Climate change is an ongoing phenomenon and 
understanding the potenial efects on our marine 
resources will be a ield that will increase in importance 
in the upcoming years. The organismal responses at 
the physiological, metabolic, and behavioural levels 
are central to research that addresses adaptaion and 
resilience to environmental long-term and extreme 
changes.
  AERP research involves scienists at NRF-SAIAB, 
DIFS and the Rhodes University Department of 
Zoology and Entomology, as well as postgraduates 
at the Honours, MSc, PhD, and postdoctoral levels, 
from the above-menioned insituions and external 
insituions.
  Owing to the nature of the research conducted 
at the AERP, there is a coninuous need to update 
equipment to complement and expand exising 
experimental design and system set-ups. Along with 
an increase in demand for the low- and high-volume 
oxygen-sensing systems at the AERP, there has also 
been a need for water-quality measuring equipment. 
Water quality is a major component of these set-
ups, as water is used to monitor and control the 
condiions in which animals are reared and exposed 
to during experimental procedures. The AERP has 
now acquired duplicate sets of hand-held water-
quality equipment that enables measurements of 
pH, temperature, conducivity, dissolved oxygen and 
salinity, all of which aid researchers (most of whom 
are postgraduate students) in creaing appropriate 
experimental designs for their respecive projects. 

The plaform has also taken a step forward and 
increased its capacity for behavioural studies by 
purchasing a selecion of choice chambers with 
diferent designs and size raios to cater for a wider 
range of species and experimental set-up.
  Thirteen projects ran during 2019, involving 
varying degrees of ieldwork, equipment and facility 
usage. Academic achievements and highlights incl-
uded Michael Skeeles, DIFS, MSc who graduated with 
disincion, and publicaion for his Honours project. 
A former NRF-SAIAB/DIFS postdoctoral fellow, Dr 
Murray Duncan, also published his PhD work in 
Nature. Both these users made use of AERP faciliies 
and equipment for housing collected ish species and 
laboratory-based respirometry trials.
  The AERP faciliies were used to host a pracical 
for DIFS undergraduate students (August/September 
2019). The pracical involved housing small ish in an 
exising system set-up for teaching students about 
the methodology that needs to be followed on 
ethically approved ish sedaion.

Future work
Future projects (as per current projects) will poten-
ially target small-scale and short-term experiments/
research focussed on larval, juvenile and adult 
invertebrates and ish, as current fully operaional 
faciliies of the AERP will allow for this type of 
research.
  Potenial interest for collaboraive work on 
terrestrial invertebrates can also be considered, as 
well as coninuing projects on biological control 
agents. Further enhancement of the scieniic 
understanding of climate change and ocean acidi-
icaion can be achieved by developing protocols 
and procedures of a global standard. With potenial 
expansion into new ields, bioeconomy, food security, 
and energy security can be addressed. A paradigm 
shit in the AERP plaform would translate as an 
advance in internaional research and innovaion, 
while simultaneously and directly addressing the 
need for the economic growth of the country. This 
objecive would be atained by botom-up progress 
of research capacity in South Africa achieved through 
training new graduates, as well as by atracing and 
retaining excellence, hence boosing the research 
capacity and economic growth. This research uni-
quely tackles the ecological issues behind climate 
change in a selecion of sensiive systems of ideal 
and diverse model organisms, including the most 
vulnerable early life history stages. This approach is 
unusual and possibly unique for aquaic research in 
the country.
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2020 Highlights
Academic achievements and highlights included PhD completions by Carla Edworthy, 

with her project on the eco-physiological and behavioural response of a coastal fish 

species to pH shifts due to future ocean acidification, and Lyle Vorsatz, with a chapter of 

his thesis focussed on the effects of temperature on the physiology of different develop-

mental stages of mangrove-associated larvae. Both these users made use of the AERP 

high- and low-volume respirometry equipment, respectively. There were three publica-

tions by AERP users, who made use of equipment and/or facilities offered 

by the platform.

The AERP was afforded the opportunity to participate in National Marine Week and high-

lighted the projects carried out by its users which make significant contributions to 

research in the field of climate change. To ensure extended redundancy for current and 

future platform users, duplicate sets of equipment such as recirculating water baths, 

water-quality meters and experimental respirometry-based accessories were purchased, 

along with an updated respirometry software package which is a more user-friendly ver-

sion and will provide users with a more refined and robust overall analysis 

of their collected data.

Adult red roman housed in holding tanks at the 
AERP facility.

Rebecca Reddy (NRF/DST Intern) taking water-quality 
measurements at Kenton-On-Sea.
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Information Platform

Biodiversity Information Unit
Managing and preserving aquatic biodiversity data generated by SAIAB researchers

Dr Willem Coetzer, Biodiversity Information Manager

Background and objectives
The objecive of this project is to design a worklow 
to preserve the structure, integrity and security of 
biodiversity data using new techniques in research 
data management. Since 2017, the Insitute’s 
changing needs and opportuniies within the broader 
biodiversity community have caused the scope of 
biodiversity informaion management at NRF-SAIAB 
to expand. Areas that now fall within the orbit of 
biodiversity informaion management include: 1) 
observaion records made by NRF-SAIAB researchers 
which have no bearing on physical specimens (e.g., 
remote underwater imagery), 2) making the process 
of integraing curaion (preserving specimens) and 
annotaion (database work) more eicient, and 3) 
capacity development among workers in other South 
African natural science museums, mostly to preserve 
data about preserved specimens. These three areas 
of work are briely discussed below.

Research activities
Data generated from underwater photographs and 

remote underwater video.

Together with Dr Anthony Bernard and Roxanne 
Juby, we improved the quality-control mechanism to 
detect potenial errors in video annotaions during 
the data analysis process. We used the lengths of ish, 
measured from stereo photogrammetry, and the 
depth values accompanying these, to re-examine or 
exclude records of species whose lengths and depths 
fell beyond known ranges. This will help to improve 
the quality of the data that will be used to make 
defensible decisions in important areas such as the 
management of isheries resources.
  In this collaboraion, Dr Elodie Heyns-Veale 
and Dr Anthony Bernard took their biodiversity 
data a step further than most. The data generated 
from underwater videos of ish, and underwater 
photographs of invertebrates on the sea loor were 
standardised according to internaional convenion, 
and published on the Data Portal of the Global 
Biodiversity Informaion Facility. This will not only 
preserve the security of the records and make them 
freely available to anybody but will also allow the 
context and meaning of the data to be interpreted 
with greater ease.

Improvement and integraion of curaion and data 
management in the Collecions Division.

A large number of specimens and samples pass 
through the Collecion Management Centre every 
month and managing the curaion and annotaion 
worklow can be fraught with diiculies (e.g., 
diferent batches of material being in diferent 
states of soring and ideniicaion, or some batches 
lacking adequate accompanying informaion). Work 
has begun to develop a worklow system that will 
ensure that each batch of specimens is documented 
with a minimum amount of informaion, and that a 
standard checklist of curaion aciviies is completed 
at each stage of the process for all batches. This will 
improve the quality of preserved specimens as well 
as the quality of data associated with them.

Broader outcomes
Support and capacity development for South African 

natural science museums.
The Natural Science Collecions Facility (NSCF) is a 
virtual facility funded as part of the DST’s long-term 
funding programme, the Research Infrastructure 
Roadmap (SARIR). Together with the NRF-SAIAB 
Systems Administrator, who runs the physical IT 
hardware, we developed the Biodiversity Data 
Curaion Plaform for natural science museums, 
speciically to support the NSCF. The outcome is an 
online specimen database, hosted by NRF-SAIAB, 
for each of the eight paricipaing natural science 
museums. During the reporing period, much work 
was done to consolidate more biodiversity specimen 
data in a number of collecions and insitutes, and to 
introduce more people in natural science museums 
to the joys of rigorous biodiversity data management. 
This is seen as an investment in the future of natural 
science museums.

Impact for society
The set of biodiversity data is much larger than the 
set of records represening physical specimens in 
natural science collecions. It follows that people 
who are skilled in managing biodiversity research 
data have the potenial to make an impact in all areas 
of biodiversity research.



Information Platform - Biodiversity information unit

53

2020 Highlights
The objective of this project is to design a workflow to preserve the structure, integrity 

and security of biodiversity data using new techniques in research data management. 

This includes observation records made by NRF-SAIAB researchers, which have no bear-

ing on physical specimens (e.g., remote underwater imagery). Together with Dr Anthony 

Bernard and Roxanne Juby, we improved the quality-control mechanism to detect poten-

tial errors in video annotations during the data analysis process, as explained above.

Future work
We can potenially standardise training and capacity development in biodiversity 
informaion management and register an accredited qualiicaion, so atracing skilled 
technicians to the natural science museum community and improving the retenion of skills.

Photographs of invertebrates on the sea loor in Tsitsikamma Naional Park. A 0.2m2 photo quadrat on 
each photograph was sampled by idenifying the species on which 50 random points fell. The data thus 

generated may be viewed or downloaded from the GBIF Data Portal.
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Margaret Smith Library

Maditaba Meltaf, Senior Librarian

Background and objectives
The MS Library is a resource shared with the Rhodes 

University Library. Being part of the Rhodes University 

community means that SAIAB students have the same 

level of access to the University E-learning Resources. 

The MS Library also serves as the primary library for 

the Rhodes University Department of Ichthyology 

and Fisheries Science (DIFS). Our literature collecion 
is specialised and focused only on ichthyology, 

aquaculture and isheries.
  When building our collecion, emphasis is on 
relevance, with material that speaks to the need/

demand of our users. This method has resulted in high 

circulaion of books and excellent user saisfacion 
survey.

  The year 2019 marked an historical milestone 

for the MS Library: for the irst ime in its history the 
Library has only one Librarian, Ms Maditaba Meltaf, 

as Ms Sally Schramm reired in December 2018.

Research activities
The Margaret Smith Library survey was sent out in 

2019 to all users and stakeholders. This survey aimed 

to idenify weaknesses and strengths of the Margaret 
Smith Library with regard to customer service and 

library infrastructure. The survey highlighted an over-

whelming raing of saisied Library users, and we 
hope to maintain the status quo.

  During the reporing period, the Library sub-
mited claims for 100 ISI-rated publicaions for 2019, 

through the NRF Research and Innovaion Reward 
Programme (RIRP), and NRF-SAIAB received an 

award of R2 591 000 for these publicaions by 
our researchers, students and Honorary Research 

Associates.

Training and supervision
The Margaret Smith Library conducts library user 

training for NRF-SAIAB interns and students and for 

Rhodes University DIFS undergraduate and post-

graduate students.

  In May 2019 Ms Mahlori Salane was appointed 

as a library intern for the year, but she was with us for 

only ive months before taking up a permanent post 
as a librarian at Damelin College in Bloemfontein.

Outcomes
The Margaret Smith Library is a member of Bio-

diversity Heritage Libraries (BHL), a global consorium 
of university libraries and special libraries in the world, 

with 520 contribuing members. This membership 
enabled us to digiise the iconic 1949 ediion of 
the book, The Sea Fishes of Southern Africa by JLB 

Smith, through Cornel University. The volume is now 

available through BHL. The irst ediion of Smith’s Sea 

Fishes by PC Heemstra and MM Smith, was digiised 
by the Harvard University, Museum of Comparaive 
Zoology, Ernst Mayr Library, and the digital copy is 

also available through BHL. The Smithiana Mono-

graph No 4 enitled Fishes of Southern African 

Students making use of the computer room of the Margaret Smith Library
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2020 Highlights
The Margaret Smith Library is a member of IAMSLIC – the International Association of 

Aquatic and Marine Science Libraries and Information Centres. This membership proved 

to be very beneficial to the Library during the Covid-19 Pandemic when the Library was 

closed. Library services remained available to users through the IAMSLIC consortium, 

enabling libraries to lend each other articles or book chapters when one has 

no access / subscription.

The Margaret Smith Library was able to harvest 142 ISI-rated publications for 2020 from 

the Web of Science database. This was a record number of publications by NRF-SAIAB 

researchers, students and Honorary Research Associates.

During 2020, the Library was able to purchase new books to the amount of 

R28 536.00.

The pandemic prevented digitising of materials, so this will become part of the 

2021 plan and targets.

Estuaries: From Species to Systems by AK Whifield is 
digitally available from the Rhodes University Library 

Digital Commons (Repository). This monograph has 

impressive metrics since digiised – Hits: 514, Visitors: 
521, Downloads: 163.

Impact for society
The Margaret Smith Library supports Open Access 

and the digiisaion of Smith’s Sea Fishes which is 

sill under copyright, is a big win for Open Access. 
The publicaion is now fully accessible online and is 
downloadable fully or in part.

Future work
The Margaret Smith Library plans to digiise the 
Ichthyological Bulleins by JLB Smith and edited by 

MM Smith (Volume 1: 1-20; Volume 2: 21-32), as well 
as other reference works, paricularly from the 
African coninent.

Additional information
The Librarian, Ms Maditaba Meltaf, is a Sesotho 

narrator for audiobooks at the South African Library 

for the Blind.

Digiised version of the Smith’s Sea Fishes on the BHL website.
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ACEP Phuhlisa Programme.
Human Capacity Development
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ACEP Phuhlisa Programme

Garth van Heerden, Human Capital: Development Manager

Background and objectives
The African Coelacanth Ecosystem (ACEP) Phuhlisa 

Programme, a strategic Department of Science 

and Innovaion (DSI) transformaion iniiaive in 
partnership with four Historically Black Universiies 
(HBUs), aims to assist in building capacity in Marine 

Science at the HDIs with the goal of acceleraing 
transformaion of the marine science research 
community.  Collaboraion between NRF-SAIAB and 
the four HDI Universiies (Universiies of Fort Hare, 
Zululand and the Western Cape and Walter Sisulu 

University), has resulted in a managed programme 

through which research support is provided by 

NRF-SAIAB and NRF-SAEON researchers to enhance 
supervisory capability at these universiies. The 
NRF-SAIAB Human Capital Development Manager, 
Mr Garth van Heerden, and his oice provide the 
professional support needed to drive the programme 

and ensures that high quality research is maintained.

This strong strategic iniiaive ensures that black 
and female South African postgraduates are trained 

within the marine sector and that marine science 

is entrenched more deeply at partner universiies.  
The ACEP Call was designed as a split call to facilitate 

the iniiaive.  Two thirds of the funding goes to an 
open call and a third of the funding is ring-fenced 
to support Marine Science researchers at HBUs. The 

programme, foremostly, capacitates HBU marine 

science researchers by providing access to Naional 
Facility research equipment and experise, which 
would otherwise only be available to scienists at 
historically white or research intensive universiies.
  In order to address the ariculaion gap of 
students coming from a disadvantaged background 

the Phuhlisa Programme facilitates custom training 

courses to help students catch up on wriing, 
presentaion and other skills. During 2019, 96 stu- 
dents from HBUs were supported through Phuh- 
lisa bursaries and running costs: 25 BSc Hons, 59 
MSc and 12 PhD students.
  Criical to the success of the programme is 
that we follow an HBU researcher centred-approach.  
We believe that this is where the greatest potenial 
is for capacity building. Nineteen researchers from 
the HBUs were supported through the Phuhlisa 

Programme during 2019.
  The ACEP Phuhlisa Programme supports the 

three following Sustainable Development Goals 

(SDGs):

SDG 4: Quality Educaion. This goal is aligned with 
the Phuhlisa Programme in that it aims to ensure 

inclusive and equitable quality educaion and that 
marine science is entrenched more deeply at HDIs.

SDG 5: Gender Equality. The Phuhlisa Programme has 
been planned and designed around key impediments 

which limit entrance or paricipaion in marine science, 
as ariculated by HBU researchers and students. The 
Programme aspires to deliver transformaive change 
that is driven towards enforcing gender equality 

and empowering female students in marine science. 

 SDG 14: Life Below Water. The Phuhlisa Programme 
tries to implement SDG 14 by securing ocean science 
researchers and students with funding and access 

to specialised marine equipment and technical 

experise to drive projects that aim to conserve 
and sustainably use the oceans, seas and marine 

resources for sustainable development.

  The ACEP Phuhlisa Programme similarly sup-
ports the goals of the Naional Development Plan 
through growing an inclusive economy, building 

capabiliies and enhancing the capability of top class 
black South African graduates from disadvantaged 

backgrounds.

Challenges
•  Bursary payments by universiies. The NRF 
has changed bursary payments to paying direct to 

student accounts instead of to universiies to ensure 
students bursaries are not unduly delayed in the 

university systems.

•  Limited running expenses. Besides supervisory 

capacity, the next most limiing factor is that of 
running costs, currently paid from the ACEP Open 
Research Call.  We are not able to support all post-
graduate research projects to the required level 
any longer, e.g. in order to fund all projects we 
have had to reduce the amount of funding to PhD 

projects from R40k per annum to R25K per annum 
and for MSc projects from R25K to R15K per annum. 
Negoiaions with DSI need to factor in suicient 
support to cover running costs for research projects.
•  Capital equipment.  The University of Fort Hare 
is located closest to NRF-SAIAB so their students 
beneit the most from using NRF-SAIAB research 
plaforms, such as the ACEP RV uKwabelana, 

river boats, divers, geneic laboratory, etc. Other 
universiies, however, are further away and cannot 
make full use of our plaforms and thus need to be 
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2020 Highlights
Since its inception in 2012, the Phuhlisa Programme has grown substantially and in 

2020 supported over 100 postgraduate students and 20 supervisors at the four coastal 

Historically Disadvantaged Institutions (UWC, UNZUL, UFH and WSU). 

In 2020, the DSI/NRF initiated the next chapter of this exciting programme by providing 

support to the ACEP Phuhlisa to assist in the development of four marine laboratories at 

the participating Historically Disadvantaged Institutions. The programme is known as the 

DSI/NRF- SAIAB Joint Marine Labs Programme (JMLP). The objective of the JMPLP being 

the twinning of the expertise of each of the four universities with the expertise of a DSI/

NRF National Facility viz. NRF-SAIAB. These laboratories will build on existing research 

and laboratory activities at the Universities and will ensure access by university staff to 

ACEP infrastructure e.g., coastal vessels and equipment. The laboratories will be jointly 

co-ordinated by the university and NRF-SAIAB. 

The JMLP will all aim to address key marine social and economic opportunities and 

challenges facing South Africa. The laboratories are as follows:

 • Walter Sisulu University: Rural Livelihoods and Food Security

 • University of Western Cape: Marine Micro-plastic Pollution 

 • University of Zululand: Marine Ecotoxicology 

 • Fort Hare University: Marine Bio-economy 

Critical to the success of the programme is that we follow an HDI researcher-centred 

approach.  We believe that this is where the greatest potential lies for capacity building.  

Passion and research excellence is imperative but, if South African marine science is 

to thrive, we must ensure that we have a representative scientific cohort reflecting the 

demographic characteristics of our society.  This requires dedicated and strategic 

transformation initiatives such as the Phuhlisa Programme.

ACEP Phuhlisa students atend an academic wriing workshop at NRF-SAIAB.

assisted in other ways.  For example, UniZulu was 
assisted with the purchase of a digesion microwave 
for their ecotoxicology work as well as a muli-
parameter estuary probe when their probe became 

unserviceable. They will also be assisted with the 

purchase of a small riverboat to use for their research 

in St Lucia as well as the purchase of a PC to run their 
Atomic Absorpion spectrometer.
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Freshwater invertebrates

Dr Helen Barber-James (NRF-SAIAB Honorary Research Associate), 

Dr Ferdy de Moor (NRF-SAIAB Honorary Research Associate), 

Mr Musa Mlambo and Dr Alex Holland 

(all at Albany Museum)

The staf and students at the Albany Museum’s 
Department of Freshwater Invertebrates coninued 
their close relaionship with NRF-SAIAB. Dr Helen 
James, head of the department, oversees the various 
projects. Her team was again involved with the 
Naional Geographic Okavango Wilderness Project, 
with further ieldwork in November 2019, producing 
many previously unknown freshwater insect species 
which need to be barcoded geneically. Mr Musa 
Mlambo, assistant curator, coninues to focus 
mostly on the invertebrates inhabiing temporary 
water bodies. Projects making use of the NRF-SAIAB 
molecular laboratory included:

(i) postdoctoral student, Dr Alexandra Holland’s  
 revision of the systemaics of Leptoceridae  
 caddislies, and descripions of muliple new  
 species, under the mentorship of Dr de Moor;
 

(ii) Ms Ina Ferreira coninued PhD research on  
 Leptophlebiidae maylies; she has discovered  
 several previously unknown species and is  
 unravelling their biogeography to explain their  
 current distribuions and ecological preferences;

(iii) an invesigaion of the relaionships of modern- 
 day stonelies with their fossil ancestors (an MSc  
 project by Mr Ben Kirkaldy, jointly supervised  
 with the museum’s Earth Science department);

(iv) Ms Nonkazimulo Mdidimba’s MSc research on  
 invasive crayish and eDNA under the  
 supervision of Mr Mlambo.

Dr Helen James collecing freshwater insects in a tributary of 
the Cuanavale River in Angola, November 2020. 

Photo: Rainer von Brandis.
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Highlights
Although the research and collection-based activities of 2020 have been slowed by 

Covid-19 restrictions, the Albany Museum Department of Freshwater Invertebrates has 

continued to be productive. Several of our students and our postdoctoral fellow, Dr 

Alexandra Holland, have continued to use the NRF-SAIAB molecular laboratory for DNA 

studies. Mr Benjamin Kirkaldy was awarded his Entomology MSc thesis with distinction on 

the historical phylogeny of stoneflies (Plecoptera) in South Africa, relating to the Permian 

fossils being discovered in the Sutherland area by Dr Rose Prevec’s palaeontology team at 

the Albany Museum. The genetic work for the fossil-dated molecular phylogeny was done 

in NRF-SAIAB’s molecular laboratory. Ms Ina Ferreira is continuing with her PhD research on 

the Leptophlebiidae mayflies (Ephemeroptera). Dr Holland has been working on Trichoptera 

(caddisflies), generating many sequences, with descriptions of some 20 new species 

underway in collaboration with Emeritus Curator, Dr Ferdy de Moor.

Mr Musa Mlambo, Assistant Curator, is currently completing his PhD. He continues to focus 

on the invertebrates inhabiting temporary water bodies, with a recent research on cave-

dwelling crustaceans with his MSc student, Zizile Mlungu, and eDNA of alien crayfish with 

his MSc student, Nomkazimulo Mdidimba, both of whom are doing genetic work in the 

NRF-SAIAB laboratory. Dr Helen James, who is head of the department, oversees the 

various projects, and continues to be involved with the National Geographic Okavango 

Wilderness Project, with nine new species of mayflies from Angola soon to be published. 

The department is also heavily involved preparing data for red-listing selected invertebrate 

groups, a collaborative project with SANBI.

The Albany Museum continues to be grateful for the support that NRF-SAIAB offers though 

donating ethanol for the preservation of wet collection specimens, for the occasional use 

of fieldtrip vehicles, and for support with the SPECIFY database, as the museum has no IT 

expertise to help with this.

A new species of Baeidae mayly from Angola

The museum values the coninued support that NRF-SAIAB 
ofers which enables the successful achievement of projects 

which would otherwise not have been possible.
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Freshwater fisheries in Namibia

Dr Francois Jacobs, Ministry of Fisheries and Marine Resources, Namibia 

(NRF-SAIAB Honorary Research Associate)

In 2019, we described the longest potamodromous 

movement of any freshwater ish in Africa in an aricle 
for the Journal of Fish Biology itled “Implicaions 
of the movement behaviour of African igerish 
Hydrocynus vitatus for the design of freshwater 

protected areas”. This radio telemetry research has 

directly contributed to the formaion of two new 
freshwater protected areas on the Kavango River 

system in an efort to sustainably manage Namibia’s 
freshwater isheries resources. I am co-supervising 
seven MSc students whose research contributes 

towards beter understanding on the impacts of 
freshwater ish communiies and includes aspects of 
sustainable uilisaion, recreaional, conservaion and 
isheries ecology, especially in the northern perennial 
rivers of Namibia.

  Since it was irst collected 98 years ago, the cave 
cafish, Clarias cavernicola, was known from only one 

cave pool in the Aigamas cave system. In 2019 we 
discovered two addiional cave pools that contained 
populaions of the endemic and criically endangered 
cave cafish in the Aigamas cave system.
  We undertook ieldwork to monitor the presence 

of Australian redclaw crayish, Cherax quadricarinatus, 

in the Kavango, Kwando and Zambezi rivers, con-
ducted isheries stock assessment surveys throughout 
Namibia and invesigated the impact of overishing on 
riparian communiies that are dependent on healthy 
isheries resources. We wrote popular aricles for 
the Southern African Fly Fishing, Tight Lines, The 

Complete Flyisherman and Skiboat magazines, and 

paricipated in numerous public outreach and media 
engagements.

The rarest ish in southern Africa and listed as criically endangered by the Internaional Union for 
Conservaion of Nature (IUCN), the cave cafish, Clarias cavernicola.

Professional angler, Johan Burger, with the world’s largest radio-tagged igerish, 
Hydrocynus vitatus, (6.011 kg) to date.
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Amphibian diversity, conservation and parasites

Prof. Louis du Preez, North West University (NRF-SAIAB Honorary Research Associate)

Background and objectives
The research focus of the African Amphibian Con-

servaion Research Group (AACRG) based at the 
Potchefstroom campus of the North West University 

includes:
•  Evaluaion of the conservaion status of threat- 
  ened amphibians in South Africa;
•  Phylogeneic studies on amphibians to idenify  
  and describe crypic species;
•  Documening the parasite diversity of amphi- 
  bians and freshwater turtles;
•  Expanding the NRF-SAIAB amphibian collecion  
  by collecing calls, photographs and voucher  
  specimens.

Research activities
During 2019, several local ield trips took place and a 
new species of rain frog was discovered in KwaZulu-
Natal. Follow-up visits to the area took place during 
2019 and we now have suicient material to describe 
this crypic species. At least two other rain frog 
species have been ideniied, based on molecular 
evidence. We undertook ield trips to collect rain 
frogs from the various type localiies to enable us to 
move forward on this.
  A study on the endangered long-toed tree frog 
was iniiated. Automated recorders were set up for 
the 2019-2020 season to document call acivity.
  Ater the 2018 research visit to Florida and 
North Carolina, we undertook a follow-up visit to 

Florida during 2019. This trip was successful, and we 
obtained material that will now enable us to resolve 
some taxonomic quesions regarding polystomaid 
latworms.

Training and supervision
During 2019, the AACRG research group consisted 
of three postdoctoral fellows, two doctoral students, 
three Masters and three Honours students. Post-
doctoral fellows and doctoral students help cosuper-
vise Masters and Honours students.

Outcomes
Nine peer-reviewed papers were published. Eight 
internaional conference presentaions authored or 

co-authored, and three naional conference presen-
taions authored or co-authored.

Impact on society
Television interviews, radio interviews, several talks 
presented to school groups.

Future work
•  Study frog and turtle parasites in the Vhembe 

  Biosphere Reserve.
•  Follow-up ield trip to Mozambique to docu- 
  ment frog diversity and parasites of lungish,  
  frogs and turtles: February–March 2021.
•  Field trip to Gabon to document frog diversity  
  and parasites of lungish, frogs and turtles:  
  August 2021.

2020 Highlights
The information currently available about animal-associated diatoms may seem minimal in 

the face of the immensity of the ocean and the as yet unexplored marine diatom diversi-

ty. Yet, skin-associated diatoms make a significant contribution to the epimicrobiome of, 

for example, glabrous marine megafauna, and it has been shown that these communi-

ties include both the exclusively epizoic core species typical of a certain animal group, or 

even species, and generalist benthic taxa that attach to the already conditioned surface of 

aquatic animals. This raises the important possibility that shifts in the composition of the 

animal-associated diatom flora may inform about the suitability of the local environment 

and/or the condition of the host, with the former also possibly directly influencing the 

latter. In the course of the ongoing studies on diatom biodiversity and bioindicators, six 

new epizoic diatom species from South Africa were described. These include the first-ever 

diatom described from sea snakes. Descriptions of nine other species and one diatom 

genus have been submitted to phycological journals. Among other outcomes, an efficient, 

inexpensive and straightforward technique to extract siliceous exoskeletons of diatoms 

from permanent slides, prepared with commonly used mounting media, was designed, 

tested and described.
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Let: Long-toed tree frog, Leptopelis xenodactylus

Below: Leptopelis xenodactylus habitat.

Above: Catching river turtles in Florida, USA.
Right: Drawing blood from an angry snake. 
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Alien invasive fish species

Dr John S. Hargrove, Pacific States Marine Fisheries Commission, Idaho 

(NRF-SAIAB Honorary Research Associate)

In 2019, I collaborated with Prof Olaf Weyl on a 

series of projects that used geneic techniques to 
characterise alien invasive ish species introduced in 
South Africa. One of our primary projects involved 

applying cuing-edge geneic techniques to reine 
our understanding of where diferent black bass 
species have been introduced and how populaions 
have responded in areas where two species have 

been co-introduced. A manuscript detailing this work 
itled, “Using species-diagnosic SNPs to detail the 
distribuion and dynamics of hybridized black bass 
populaions in southern Africa”, was published in 

Biological Invasions.

  In September 2019, I gave a presentaion at 
the American Fisheries Society Conference hosted 

in Reno, Nevada itled “Geneic Insights on Invasive 
Black Bass in Southern Africa”. This talk provided an 
overview of a series of collaboraive research projects 
conducted by Olaf Weyl and myself. Following this 

conference, I hosted Olaf Weyl in Boise, Idaho where 

he provided an overview of his research programme 

to an audience of 25 research scienists at the Idaho 
Department of Fish and Game.

Prof Olaf Weyl presening a programme overview to research scienists in Idaho.

John Hargrove with a Lahontan cuthroat trout from Nevada’s Pyramid Lake.
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2020 Highlights
I collaborated with Dr Olaf Weyl on several projects in 2020 that focused on the genetic 

characteristics of invasive fishes in South Africa and abroad. In January, Dr Weyl hosted a 

group of international researchers that centred on “Genetic bottlenecks and the success 

of alien fish populations”. My supervisor, Matthew Campbell of the Idaho Department 

of Fish and Game, and I participated in a four-day workshop at Gariep Dam in which we 

outlined relevant research needs and priorities moving forward for studies in South Africa. 

Several collaborative research projects arose from this workshop. The first is focused on 

the genetic characteristics of non-native rainbow trout in South Africa. The second ex-

pands upon ongoing work to analyse the genetic characteristics of invasive largemouth 

bass, but the new project has been scaled up to address this topic on a global scale. 

Related to our collaborations on largemouth bass, we published a manuscript titled, “The 

genetic characteristics of invasive largemouth bass in southern Brazil” in which we used 

DNA sequence data to detail which invasive species were present in Brazil, identify poten-

tial sources of introduction, and assess levels of genetic diversity observed in populations. 

Dr Weyl’s death on 14 November 2020 was both unexpected and deeply saddening. 

The research projects outlined above continue as planned, and the resulting products will 

be dedicated to Olaf’s memory and his tireless efforts to enhance our understanding of 

freshwater fisheries and invasive fishes in southern Africa.

Paricipants at the geneics workshop hosted by Prof Olaf Weyl at Gariep Dam in January 2020.
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The Keiskamma Rivers Project

Prof. Martin Villet, Department of Zoology and Entomology, Rhodes University 

(NRF-SAIAB Honorary Research Associate)

The Keiskamma Rivers Project partners were deeply 

shocked and saddened at the passing of their team 

leader, Prof. Olaf Weyl in 2020. Olaf’s leadership was 

pivotal to the project, and it has been diicult to 
adjust to his loss under the physical isolaion of the 
team members. The project was largely mature by 
the ime of Olaf’s passing and some valuable data sets 
had been completed. In late 2020 Dr Sanet Hugo, Dr 
Terence Bellingan and Prof. Marin Villet regrouped 
to move the publicaion of outstanding datasets 
forward and have iniiated three manuscripts dealing 
with the interacions of invasive and indigenous ishes 
with the insect fauna of the headwater streams, the 
Cata, Gwiligwili and Mnyameni rivers, in the Eastern 

Cape Province. Other co-authors have been reached 
out to as well and progress is steadily being made in 
inalising and submiing the data as manuscripts as 
soon as is feasible.

A malachite damselly from the invaded reach along the 
Mnyameni River.
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South African estuarine fish research reviewed

Prof Alan Whitfield

(Chief Scientist Emeritus and NRF-SAIAB Honorary Research Associate)

The highlight of 2019 was the publicaion of the 
Smithiana Monograph No. 4 enitled “Fishes of 

Southern African Estuaries: From Species to Systems”. 
This book is an update and expansion of the 1998 
JLB Smith Insitute Monograph enitled the “Biology 

and Ecology of Fishes in Southern African Estuaries”. 
The following extract from the Foreword to the latest 
monograph by Dr Steve Blaber says it all:

“This book by Professor Alan Whifield is the 
culminaion of forty years of dedicated research 
by the author and more than a century of 
work by ish scienists in the many and varied 
estuaries of southern Africa. It is comprehensive 
in its treatment of the subject and copiously 

illustrated with beauiful photographs and 
many original diagrams. Southern Africa is 
blessed with a high diversity of estuaries, 
from small blind systems to very large coastal 
lakes, with a variety of physical atributes and 
fascinaing ish faunas. Hence estuarine ish 
research in the region has been wide-ranging 
and detailed—there is litle about ishes in 
estuaries that is not covered in this volume. The 
contents of the book are therefore of relevance 
to a worldwide readership, including scienists, 
ishers, conservaionists and environmental 
planners.”

The monograph is available for free electronic down-
load (pdf ile) from the SAIAB website.

Prof Alan Whifield about to release a juvenile leervis, Lichia amia, 
during an East Kleinemonde Estuary ish research project.

Photo: Jill Sheppard.
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Fishes of Southern African Estuaries: From Species to Systems cover: Smithiana Monograph No. 4, 
published by Prof Alan Whifield.
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Epizoic diatoms – what do they tell us about their hosts?

Dr Roksana Majewska (NRF-SAIAB Postdoctoral Fellow) and 

Prof Jonathan Taylor (NRF-SAIAB Honorary Research Associate), both of North West University

Diatoms, unicellular microalgae enclosed in porous, 
richly ornamented silica shells, colonise almost all 
hard-surfaced objects and structures immersed or 
loaing within the phoic zone, including aquaic 
animals. Several studies focused on diatoms growing 
on marine mammals, repiles and seabirds, and 
discoveries made across the last decades suggest 
that epizoic diatoms consitute a common, ancient, 
and presumably important, element of these verte-
brates’ microbiomes. Thus, studying epizoic microbes 
may complement our knowledge about the host 
animal biology and evoluion, and epizoic diatoms 
may be used as indicators of, for example, individual 
animal health, migraion routes, or other behavioural 
paterns.
  Museum zoological collecions of aquaic ani-
mals, both vertebrates and invertebrates, consitute 
an extremely valuable and largely overlooked source 
of epizoic diatom samples. These specimens can 
contribute knowledge about epibioic and surface-
associated diatoms, minimising the cost and environ-
mental footprint of a similarly extensive new study 
involving ieldwork and fresh material collecion.
  The Übersee-Museum in Bremen (Germany) 
hosts unique samples of what is thought to be the skin 
of the exinct sirenian, Steller’s sea cow (Hydrodamalis 

gigas). The specimens are probably the only such 
samples in the world. During the recent invesigaion, 

diatoms were extracted from the Steller’s sea cow 
and several aged turtle samples hosted by the 

Übersee-Museum (Bremen, Germany), Marin-Luther 

Universität Halle-Witenberg (Halle, Germany), and 
Lutherstadt Witenberg (Witenberg, Germany) 
through sonicaion. Further, diatom frustules were 
extracted from three historical specimens of yellow-
bellied sea snakes and their associated barnacles and 

dozens of baleen samples owned by Port Elizabeth 
Museum (Bayworld, Port Elizabeth, South Africa). The 
diatom samples will now undergo detailed analysis 
using both light and scanning electron microscopy.

  To describe the state and possible changes in 

diatom lora that could be linked to the overall health 
and itness in capive animals, living diatoms were 
collected from seven sea turtles and ten dolphins 

residing in uShaka Sea World (Durban, South 

Africa), from seven sea turtles from Bayworld (Port 
Elizabeth, South Africa), and from ive manatees 
from the Africarium, Wroclaw Zoo (Wroclaw, Poland). 
These materials were analysed microscopically, and 
contribuions of various diatom taxa (including new 
species) were assessed. New diatom strains were 
isolated and barcoded. These data will be compared 
with results obtained from wild animal populaions 
and will further contribute to the global efort to 
resolve the diatom tree of life.

2020 Highlights
The information currently available about animal-associated diatoms may seem minimal 

in the face of the immensity of the ocean and the as yet unexplored marine diatom 

diversity. Yet, skin-associated diatoms make a significant contribution to the epimicro-

biome of, for example, glabrous marine megafauna, and it has been shown that these 

communities include both the exclusively epizoic core species typical of a certain animal 

group, or even species, and generalist benthic taxa that attach to the already condi-

tioned surface of aquatic animals. This raises the important possibility that shifts in the 

composition of the animal-associated diatom flora may inform about the suitability of 

the local environment and/or the condition of the host, with the former also possibly 

directly influencing the latter. In the course of the ongoing studies on diatom biodiversi-

ty and bioindicators, six new epizoic diatom species from South Africa were described. 

These include the first-ever diatom described from sea snakes. Descriptions of nine 

other species and one diatom genus have been submitted to phycological journals. 

Among other outcomes, an efficient, inexpensive and straightforward technique to ex-

tract siliceous exoskeletons of diatoms from permanent slides, prepared with commonly 

used mounting media, was designed, tested and described.
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Scanning electron microscopy image of 
Tursiocola ziemanii dominaing the skin bioilm 
of the Wroclaw Zoo manatees. 
Scale bar = 1 µm

Dr Roksana Majewska (North West University) 
holding a Steller’s sea cow skin sample.
(photo: Volker Beinhorn, Übersee-Museum).

Collecion of the epizoic diatoms from 
dolphin teeth (uShaka Sea World, 
Durban, South Africa).
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Preserved whole museum specimen of a shortail nurse shark (Pseudoginglymostoma 

brevicaudatum), SAIAB catalogue number 13152, collected of Xai-Xai, southern 
Mozambique, in 1967. Photo: Rhet Bennet (WCS).

Assessment of elasmobranch populations 

in the Western Indian Ocean

Dr Rhett Bennett, Wildlife Conservation Society, 

Shark and Ray Conservation Programme Manager, Madagascar and Western Indian Ocean 

(NRF-SAIAB Honorary Research Associate)

Collaborators and affiliations
Dr Anthony Bernard (NRF-SAIAB); Dr David Ebert (NRF- 
SAIAB Honorary Research Associate and Honorary 

Curator: Chondrichthyans); Stela Fernando (Insituto 
Nacional de Invesigação Pesqueira - IIP).
  The Western Indian Ocean is a global hotspot 
for elasmobranch diversity, with over 230 species 

recorded. Intense ishing pressure threatens at least 
25% of these species. The Wildlife Conservaion 
Society (a global NGO) and NRF-SAIAB have 
partnered to assess the status of elasmobranch 

populaions across Madagascar, Kenya, Tanzania 
and Mozambique, using baited remote underwater 

video (BRUV) surveys. Through this collaboraion, 
nearly 600 new sites were surveyed in 2019, bringing 

our collaboraive efort to over 1200 sites in these 
countries, and revealing valuable new informaion. 

Southern Mozambique revealed the greatest elasmo- 
branch species richness and frequency of occurrence, 

with at least ten species recorded. This area was 

also ideniied as a key area for the Criically En-
dangered whitespoted wedgeish, Rhynchobatus 

djiddensis, and produced the irst wild records of 
the Criically Endangered shortail nurse shark, Pseudo-

ginglymostoma brevicaudatum, in Mozambique. The 

later record sparked further invesigaion, revealing a 
single previous record of this species in Mozambique, 

a 1967 specimen, collected by JLB Smith and housed 

in the NRF-SAIAB collecion. This individual was 
measured and photographed, and these records 

are detailed in a peer-reviewed paper. Both species 
were included in a proposed prohibited species list 

presented to the Mozambique government in July 

2020.

A whitespoted wedgeish (Rhynchobatus djiddensis) tests the bait in 

Ponta do Ouro Parial Marine Reserve, Mozambique
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Search for lost sharks

Dr David Ebert: Moss Landing Marine Laboratories, California 

(NRF-SAIAB Honorary Research Associate and Honorary Curator: Chondrichthyans)

David Ebert’s search for lost sharks coninued with 
research expediions to Mozambique and Tanzania. 
The expediions were in collaboraion with Dr Rhet 
Bennet (Wildlife Conservaion Society, WCS) as 
part of a Save Our Seas Foundaion and NRF-SAIAB 
supported project enitled “Playing for ime: Guitar 
and Violin Sharks, is this the last dance?” The study 
aims to clarify the taxonomy and distribuion of 
Western Indian Ocean guitarish and wedgeish, one 
of the most conservaion-challenged elasmobranch 
groups today. In addiion to surveying ish landing 

sites and markets, David Ebert conducted idenii- 

2020 Highlights
Dr David Ebert spent a month researching the NRF-SAIAB Chondrichthyan collection 

re-identifying specimens in the collection and examining several new species that are 

presently in preparation for publication. The major projects undertaken in 2020 were the 

preparation and publication of a monograph entitled An annotated checklist of South Af-

rican Chondrichthyans (for publication in early 2021) and publication of a book, A Guide 

to the Sharks, Rays, and Chimaeras of Europe and the Mediterranean 

by Princeton University Press. In addition, he prepared and submitted papers 

describing three new shark species from southern Africa, including one species near 

endemic to South Africa. In early 2020, he participated in filming a Discovery Channel 

Shark Week programme that featured several shark species unique to South Africa. The 

programme, Extinct or Alive: Land of the Lost Sharks, aired in July 2020.

caion workshops for local isheries oicers, univer-
sity researchers, and WCS ield scienists in Zanzibar, 
Dar es Salaam, and Maputo.
  He coninues his tenure as President of the 
American Elasmobranch Society (AES), and to serve 
on the execuive commitee for the Internaional 
Union for the Conservaion of Nature Shark Specialist 
Group, which held regional workshops in California, 
Colombia and Nagasaki, Japan. He gave keynote 
addresses at two major internaional conferences, the 
annual AES and the Peru Sharks and Rays conference.

Leucoraja elaineae, described in 2019 by Dr David Ebert and named ater Elaine 
Heemstra. This skate was collected of Kenya in 1980 by Elaine’s late husband, 

Dr Phil Heemstra, NRF-SAIAB Marine Curator Emeritus.
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Collaborative research on sharks

Dr Enrico Gennari, Oceans Research Institute

(NRF-SAIAB Honorary Research Associate)

The Oceans Research Insitute collaborated with 
NRF-SAIAB in 2019 on several studies including: 
collaboraive work with colleagues in Australia 
focused on shark electric and acousic deterrents; 
a predator-prey ecology study on white sharks and 
Cape fur seals; a global ishery-related spaial risk 
assessment for sharks; South Africa-based studies on 
the beach-goers’ percepion of sharks along South 
Africa’s coastline; the irst populaion esimate and 
survival study of pyjama catsharks in Mossel Bay; a 
quaniicaion on anibioic sensiivity of bacterial 
lora present in the oral caviies of white sharks; 
a geneic study on the populaions of smooth 
hammerhead sharks along our coastline; an oppor-
tunisic study on the irst observaion of a white 
shark preying upon a live humpback whale. All the 
above work culminated in ten peer-reviewed papers, 

including one in Nature.
  The Oceans Research Insitute coninuously 
con-tributes to long-term datasets for Mossel Bay on 
the white shark sight-per-unit efort trend, the ATAP’s 
acousic tracking of ish, ORI’s mark-recapture of ish, 
BRUVs, marine mammal acousic database run by 
Stellenbosch University, marine mammal stranding 
response, as well as the marine mammal spaial 
database.
  Two PhD students (Sussex University and Rhodes 

University) and two MSc students (University of 
the Western Cape) were co-supervised by Dr Enrico 
Gennari, NRF-SAIAB.
  All the research projects, mostly self-funded, 
are intended to support the management and con-
servaion of the rich marine biodiversity of southern 
Africa via collaboraive research.

Above: The Oceans Research Insitute Director, Dr Enrico 
Gennari, about to release a duckbill ray ater being tagged 
with an internal tag.

Right: Members of the Oceans Research Insitute team 
measure a catshark as part of a study on the tropical ecology 
of these endemic species.
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The Largest Aggregation of Giant Trevally

Dr Ryan Daly, Save our Seas Foundation

(NRF-SAIAB Honorary Research Associate)

Highlights in 2019 included a range of research 

projects, from manta rays in Seychelles, new host 

records of shark-associated leeches in Mozambique, 

using “itbits” on sharks and a collaboraive study to 
invesigate the global overlap of industrial isheries 
with shark hotspots. On a personal level, the most 
rewarding research to come out of 2019 was des-

cribing the residency and migraion paterns of the 
largest aggregaion of giant trevally on record in 
southern Mozambique. Collaboraing with the ATAP 
network and others at NRF-SAIAB, we used acousic 
telemetry to reveal how these ish show repeated 
and predictable paterns of site idelity, making 
them excepionally vulnerable to over-exploitaion. 

Addiionally, we recorded the furthest migraions 
for the species on record and showed that they 

undertook consistent transboundary movements. 
This insight proved that many of the ish found 
in South African waters depend on Mozambique 
waters for spawning, thus highlighing the need for 
improved transboundary conservaion cooperaion 
between these neighbouring countries. We hope 

that coninued research on giant trevally and many 
of the other iconic, charismaic and ecologically 
important species we are tagging and monitoring 

across the South African and Mozambican border will 
provide criical informaion to improve conservaion 
for these vulnerable species.

Adult giant trevally at the largest aggregaion on record in southern Mozambique. 
Our research revealed predictable and repeated migraion paterns to and from an 

aggregaion site that is criical for this populaion of iconic ish.
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2020 Highlights
Research highlights in 2020 included a focus on endangered marine species. 

Early in the year, we published the first comprehensive study on the endangered hump-

head wrasse (Cheilinus undulatus) in the Western Indian Ocean. The study focussed on 

this iconic fish species’ home range in Seychelles and evaluated the effectiveness of 

a proposed Marine Protected Area for improving its conservation. Additionally, we used 

satellite telemetry to conduct novel research on the vulnerable reef manta ray (Mobula 

alfredi) to investigate their regional movements in Seychelles. 

Finally, we analysed long-term catch data for the critically endangered white spotted 

wedgefish (Rhynchobatus djiddensis) in South Africa and found that it has suffered a 

65% decline in abundance over the last 40 years, a finding that highlighted the need for 

improved conservation action for this vulnerable species. 

In summary, we had a productive 2020 that will hopefully provide 

critical information to improve the conservation management for vulnerable and endan-

gered marine species in the Western Indian Ocean.

A iger shark with a scar on its lower jaw, probably caused by interacion with isheries. 
A collaboraive study published in Nature showed that there are few places let in the 

world’s oceans where industrial isheries do not overlap with shark habitats.



SAIAB Annual Research Report 2019 - 2020

78

Cephalopods in NRF-SAIAB collections

Dr Marek R. Lipinski

(NRF-SAIAB Honorary Research Associate)

In 2018 I published a paper based on the NRF-SAIAB 

cephalopod collecions (Lipinski & Leslie, 2018, “A 
new species of Sepia (Cephalopoda: Sepiidae) from 

South African waters with a re-descripion of Sepia 

dubia Adam et Rees, 1966”, Folia Malacologica 

26(3): 125–147). This was the irst of a planned 
series of papers about small cutleish in southern 
African waters. During 2019 I started preparaions 
for another two papers, one of which (Lipinski, 
2020, “Two new species of Sepia Linnaeus, 1758 

2020 Highlights
The Covid-19 pandemic and restrictions on travelling, put paid to visits to 

NRF-SAIAB in 2020 and to work on the cephalopod collections. 

Instead, work focused on publishing results based upon these collections. 

Two such papers were published in Folia Malacologia: “Two new species of 

Sepia Linnaeus, 1758 (Cephalopoda: Sepiidae) from South African waters”, 

and “Redescriptions of two species of Sepia (Cephalopoda: Sepiidae) from 

South African waters: Sepia robsoni (Massy, 1927) and S. faurei Roeleveld, 1972”.

A paper titled, “Age estimates of chokka squid Loligo reynaudii off South Africa 

and their use to test the effectiveness of a closed season for conserving 

this resource” was published in the African Journal of Marine Science 

(first author’s affiliation to NRF-SAIAB mentioned).

(Cephalopoda: Sepiidae) from South African waters”, 
Folia Malacologica 28(3)) was just published on-line 
(www.foliamalacologica.com). I atach photographs 
of these new species (scale bars in mm). A third paper 
of this project (Lipinski, 2020, “Redescripions of two 
species of Sepia (Cephalopoda: Sepiidae) from South 
African waters: Sepia robsoni (Massy, 1927) and 

S. faurei Roeleveld, 1972” has been submited to 
Folia Malacologica and is now under consideraion 
for publicaion in this journal.

Newly described cutleish species: 
Sepia barosei.

Newly described cutleish species:
Sepia roeleveldi.
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Writing about coelacanths

Dr Mike Bruton, Imagineering 

(NRF-SAIAB Honorary Research Associate)

During 2019, I published the irst comprehensive 
biography on the curator of the East London Mu-
seum who played a key role in the discovery of the irst 
coelacanth in December 1938 and was also a lifelong 
friend and scieniic collaborator with Professors JLB 
and Margaret Smith. The book, Curator and Crusader. 

The Life and Work of Marjorie Courtenay-Laimer 

(Footprint Press, Cape Town, 2019) was launched 
in research insitutes, universiies, aquaria, science 
centres and museums in ive provinces and has 
created a new level of awareness among modern 
readers on the signiicance of the coelacanth’s 
discovery.
  Marjorie emerged from a poverty-stricken child- 
hood to become one of the most respected museum 

directors in the world. The genus, family and suborder 
of living coelacanths are named ater her (Laimeria, 

Laimeriidae and Laimeroidei), as well as new 
species and subspecies of plants, snails and birds. 
She received many honours and awards, including an 
honorary doctorate from Rhodes University (1971) 
and the Freedom of the City of East London (1989).

Following the observaion of a living coelacanth of 
the South Coast of KwaZulu-Natal on 22 November 
2019 by a team of mixed-gas divers, I co-authored 
a paper with the divers on the signiicance of this 
discovery, which is the irst coelacanth recorded 
between the isiMangaliso Wetland Park in Zululand 
and East London.

Curator and Crusader. The Life and Work of Marjorie Courtenay-Laimer cover – a biography on the curator of the 
East London Museum by Mike Bruton.
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2020 Highlights
During 2020, I worked on a paper entitled “Coelacanth discoveries in Madagascar, with 

recommendations on research and conservation”, to be published in the 

South African Journal of Science in early 2021, with two co-authors from 

Madagascar, Andrew Cooke and Minosoa Ravololoharinjara. The paper provides the first 

overview of the 34 coelacanth specimens known to have been caught off the ancient 

island and notes that the main population, as judged by catch returns, appears to live in 

the Onilahy canyon in southwest Madagascar. We also present evidence for the exist-

ence of one or more populations of L. chalumnae distributed along about 1000 km of 

the southern and western coasts of the island and hypothesise that coelacanths 

are likely to occur around the whole continental margin of Madagascar, making 

it the epicentre of coelacanth distribution in the Western Indian Ocean 

and the likely progenitor of the younger Comoros coelacanth population.

During the review period I also completed two books that reflect my wide interests in 

science, technology and science education. They include Curious Notions: Reflections 

of an Imagineer (Footprint Press), a collection of essays, and Harambee: The Spirit of 

Innovation in Africa (Human Sciences Research Council), a comprehensive overview of 

innovation on the ‘bright continent’. 

Both books will be published by October 2021.
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Appendix A: NRF-SAIAB Research Outputs 2019

Thomson Reuters Web of Science Index (formerly ISI) Publications by SAIAB Scientists, 

Honorary Research Associates and Postgraduate Students using SAIAB’s address
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2. Arkert, N.K., Childs, A-R., Duncan, M.I., Farthing, M. & Potts, W.M. 2020. Physiological stress response and 
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32. Daniels, S.R., James, N.C. & Gouws, G. 2020. Phylogeographic structure and continued surveys of a 
   Vulnerable South African freshwater crab (Potamonautidae, Potamonautes lividus): Implications for the 
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46. Fraser, M.D., Henderson, B.A.S., Carstens, P.B., Fraser, A.D., Henderson, B.S., Dukes, M.D. & Bruton, M.N.B. 
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   Williams, V. 2020. South Africa’s Pathways of Introduction and Dispersal and How They Have Changed Over 
   Time. In: van Wilgen, B., Measey, J., Richardson. D., Wilson, J. & Zengeya, T. (eds.) Biological Invasions in 
   South Africa. Invading Nature – Springer Series in Invasion Ecology, vol 14. Springer, Cham.

2. Weyl, O.L.F., Ellender, B.R., Wassermann, R.J., Truter, M., Dalu, T., Zengeya, T.A. & Smit, N.J.l. 2020. 
   Alien Freshwater Fauna in South Africa. In: van Wilgen, B., Measey, J., Richardson, D., Wilson, J. & Zengeya, T. 
   (eds.) Biological Invasions in South Africa. Invading Nature – Springer Series in Invasion Ecology, vol 14.
   Springer, Cham.

3. Le Roux, J.J., Clusella-Trullas, S., Mokotjomela, T.M., Richardson, D.M., Skein, L., Wilson, J.R., Weyl, O.L.F. & 
   Geerts, S. 2020. Biotic Interactions as Mediators of Biological Invasions: Insights from South Africa. 
   In: van Wilgen, B., Measey, J., Richardson, D., Wilson, J. & Zengeya, T. (eds.) Biological Invasions in South 
   Africa. Invading Nature – Springer Series in Invasion Ecology, vol 14. Springer, Cham.

4. Zengeya, T.A., Kumschick, S., Weyl, O.L.F. & van Wilgen, B.W. 2020. An Evaluation of the Impacts of Alien 
   Species on Biodiversity in South Africa Using Diferent Assessment Methods. In: van Wilgen, B., Measey, J., 
   Richardson, D., Wilson, J. & Zengeya, T. (eds.) Biological Invasions in South Africa. Invading Nature – Springer 
   Series in Invasion Ecology, vol 14. Springer, Cham.

Reports and theses 

1. Deinet, S., Scott-Gatty, K., Rotton, H., Twardek, W.M., Marconi, V., McRae, L., Baumgartner, L.J., Brink, K., 
   Claussen, J.E., Cooke, S.J., Darwall, W., Eriksson, B.K., Garcia de Leaniz, C., Hogan, Z., Royte, J, Silva, L.G.M., 
   Thieme, M.L., Tickner, D., Waldman, J., Wanningen, H., Weyl, O.L.F. and Berkhuysen, A. 2020. 
   Living Planet Index (LPI) for migratory freshwater ish - Technical Report. World Fish Migration Foundation, 
   The Netherlands. 55pp.

Popular articles and other publications

1. Bragança, P. H. N. 2020. Fluviphylax gouldingi und F. wallacei, zwei neue winzige Killiische aus dem 
   mittleren und oberen Einzugsgebiet des Rio Negro, Brasilianischer Amazonas (Teleostei, 
   Cyprinodontiformes, Cyprinodontoidei). January 2020.

2. Bragança, P.H.N., Henschel, E. 2020. Anmerkungen zu Verbreitung, Ökologie und Verhalten des kleinen 
   Amazonas-Leuchtaugenisches Fluviphylax zonatus (Cyprinodontiformes: Fluviphylacidae). Deutsche 
   Killiisch Gemeinschaft, 52 (5–6): 258-264. October 2020.

Other Refereed (Peer Reviewed) Scientiic Papers
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3.  de Necker, L. 2020. Waterborne disease: Bilharzia and its snail vectors under the spotlight in current 
   study. The Water Wheel November/December 2020. 
   http://www.wrc.org.za/mdocs-posts/the-water-wheel-november-december-2020/

4. Dlamini, L. 2020. Talking plastic in our oceans. Khoroni 2(2), 12. May 2020.

5. Dlamini, L. 2020. SAIAB Summer School. Khoroni 2(2), 13. May 2020.

6.  Dlamini, L., Haworth, P. & Sithole, Y. 2020. Taxonomic revision leads to description of new moray eel species. 
   SAIAB Latest News. May 2020, 
   https://www.saiab.ac.za/features/taxonomic-revision-leads-to-description-of-new-moray-eel-species.htm

7. Dlamini, L. Haworth, P. & Sithole, Y. 2020. Taxonomic revision leads to description of new moray eel species. 
   National Research Foundation Press Releases. May 2020, 
   https://www.nrf.ac.za/media-room/news/taxonomic-revision-leads-description-new-moray-eel-species

8.  Elston, C. 2020. A new study analyses almost 7,000 chondrichthyan egg cases and inds nine diferent 
   species. ELMO blog. https://www.elmoafrica.org/post/2020/08/14/a-new-study-analyses-almost-7000- 
   chondrichthyan-egg-cases-and-inds-9-diferent-species

9. 9Elston, C. 2020. Sharks as an important conservation tool in South Africa. ELMO blog. 
   https://www.elmoafrica.org/post/sharks-as-an-important-conservation-tool-in-south-africa

10. Elston, C. 2020. What makes a shark a shark? ELMO blog. 
   https://www.elmoafrica.org/post/what-makes-a-shark-a-shark

11. Madzivanzira, T.C. 2020. A review of freshwater crayish introductions in Africa. 
   NRF Science Matters 3(2), 22–24.

12. Pegg, J. 2020. Carp in South Africa – The good, the bad and the muddy. SAIAB Feature. https://www.saiab. 
   ac.za/features/carp-in-south-africa-%E2%80%93-the-good,-the-bad-and-the-muddy.htm

13. Sink, K. & Palmer, R. 2020. Twenty new Marine Protected Areas – a science-to-policy success in South Africa. 
   A Better World UK Publication 6, 77–80, 2020, 
   http://digital.tudor-roseco.uk/a-better-world-vol-6/77/#zoom=z

14. South, J. 2020, All the better to eat you with. CIB Research Nuggets. 
   https://blogs.sun.ac.za/cib/all-the-better-to-eat-you-with/

15. South, J. 2020. Freshwater pollution and the African Clawed Frog. SAIAB Featured Research. 
   https://www.saiab.ac.za/features/freshwater-pollution-and-the-african-clawed-frog.htm

16. Weyl, O.L.F. & group. Invasions Research News from South Africa from the Weyl-Lab. Pathways 23(2), 7–10. 
   (Invasive and Introduced Species Section of the American Fisheries Society Newsletter).

Conference and symposium presentations

1. Bernard, A.T.F., Heyns-Veale, E.R, Parker, D., Mann, B.Q., Maggs, J.Q., Smit, K.P., Smith, M.K.S., Gotz, A. 2020. 
   Is depth a natural refuge for reef ish occurring along the east and south coast of South Africa? 
   Deep Sea Biology Society Symposium, August 2020.

2. Bernard, A.T.F., Kerwath, S.E., Wilke, C., van Wyk, A. 2020. Development of a deep-sea baited remote 
   underwater stereo-video system. Deep Sea Biology Society Symposium, August 2020.

3. Coetzer, W. 2020. Extending the use of Specify Software in South African natural science museums. Society 
   for the Preservation of Natural History Collections / ICOM NatHist Joint Virtual Conference, June 2020.

4. Coetzer, W. 2020. Development of protocols and tools to manage and archive data from aquatic biodiversity 
   surveys. Biodiversity Information Science and Standards 4: e59027, October 2020. 
   https://doi.org/10.3897/biss.4.59027

5. Elston, C., Cowley, P.D., von Brandis, R.G. 2020. Understanding nursery use by stingrays to assist conservation 
   eforts. International Marine Conservation Congress, August 2020.

6. Elston, C., Cowley, P.D., 2020. Using acoustic telemetry to track stingray movements: from ine- to large-scale 
   insights, November 2020.

7. Glass, J.R., Daly, R. Santos, S.R., Kauwe, J.S.K., Near, T.J., Post, D.M., and Cowley, P.D. 2020. Spatial trophic 
   variability and genetic connectivity of important recreational ishery species, giant trevally and bluein 
   trevally, across Seychelles. Seychelles Ocean Science Symposium. November 2020. Online.

8. Haworth, P.S. Contextualising RRI - Lessons from participation in the EU HORIZON 2020 Project - NUCLEUS. 
   STARBIOS2 International Conference, May 2020. Online.
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9. Madzivanzira T.C., South J, Nhiwatiwa T., Weyl O.L.F. 2020. Evaluation of two mechanical removal methods 
   for invasive Australian Redclaw Crayish (Cherax quadricarinatus) populations in southern Africa. 
   American Fisheries Society 2020, Online.

10. Madzivanzira T.C., South J., Weyl O.L.F. 2020. Invasive crayish have a predatory advantage over a native 
   African freshwater crab at higher but not lower temperatures. American Fisheries Society 2020, Online.

11. Mofu L., Dalu T., Wasserman R.J., Woodford D.J., Weyl O.L.F. 2020. Feeding ecology of co-occurring ishes in 
   the Sundays River valley irrigation ponds, assessed using stable isotope and gut content analyses. 
   American Fisheries Society 2020, Online.

12. Nyawo, M., Heyns-Veale, E.R., Bernard, A.T.F., Harris, J. 2020. The efect of ecosystem and depth on the 
   diversity and structure of benthic ish assemblages found in Wright Canyon, South Africa. 
   Deep Sea Biology Society Symposium, August 2020.

13. Pegg J., South J., Domingo J., Chake P., Weyl O.L.F. 2020. The combined risk of drought and invasive species 
   to small stream communities in a South African National Park. American Fisheries Society 2020, Online.

14. Pegg, J. 2020. Invasive ishes in a protected inland water in South Africa: Conlicts, common ground and 
   challenges for management. American Fisheries Society Virtual Spring Conference, April 2020.

15. South J., Botha T.L., Pegg J., Khosa D., Mofu L., Walsh G., Jordaan M., Ranan Nm Teurlincx S., Helmsing N., 
   Wepener V., Weyl O.L.F., Senerpont Domi de L. 2020. A wild combination: luoxetine and microplastics 
   alter strength of invertebrate foodweb Interactions. American Fisheries Society 2020, Online.

16. South J., Madzivanzira T.C.M., Rennie C.L., Ellender B.R., Weyl O.L.F. 2020. Australian aliens in the Zambezi 
   Basin: ecological and human dynamics of crayish invasions in southern Africa. 
   American Fisheries Society 2020, Online.

17. 17. South J., Madzivanzira T.C.M., Rennie C.L., Ellender B.R., Weyl O.L.F. 2020. Australian aliens in the Zambezi 
   Basin: ecological and human dynamics of crayish invasions in southern Africa. 
   American Fisheries Society 2020, Online

18. South, J. 2020. Australian invaders in southern Africa. British Ecological Society Invasions Symposium 2020, 
   University of Northumbria, April 2020 *Cancelled due to COVID19.

19. van der Walt, K. 2020. Thermal tolerance and the vulnerability to climate change of coastal and estuarine 
   marine species from the warm-temperate region of South Africa. Rhodes University Postgraduate 
   Conference, Online.

20. Weyl, O.L.F. 2020. The importance of respecting culture, practicing inclusivity, and enabling participation 
   when leading diverse teams in southern Africa. American Fisheries Society 2020, Online.

Seminar and workshop presentations

1. Glass, J.R. 2020. Integrating genomic patterns and ecological processes to address isheries questions: 
   lessons from a marine predator. University of Alaska Fairbanks College of Fisheries and Ocean Sciences. 
   Invited Seminar Speaker, Department of Fisheries. Fairbanks, Alaska USA. May 2020. Online.

2. South, J. 2020. Shared threats, opportunities and collaboration avenues in aquatic invasion ecology 
   between South Africa, Argentina and Brazil. Workshop, Cannon Rocks, February 2020.

3. Glass, J. R. 2020. Long Live the Kingish: Integrating Genomic Patterns and Ecological Processes to Address 
   Critical Fisheries Questions for Carangiform Marine Predators. Brigham Young University. Invited Seminar 
   Speaker, Department of Biological Sciences. Provo, Utah USA. November 2020. Online.

4. South, J. 2020. The pan-African crayish hunt: Impact, implications and management of the Upper Zambezi 
   crayish invasion. University of Essex, UK, March, 2020

5. Glass, J.R. 2020. From Zoo to Zooplankton: How Miller Park Zoo led to a Career in Marine Biology. 
   Miller Park Zoo, Bloomington Illinois, USA. November 2020.
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Appendix C: NRF-SAIAB Research Division 2019 - 2020

RESEARCH AND MANAGEMENT STAFF

Name Position

Dr A.W. Paterson, PhD (Rhodes University) Managing Director

Prof. A.K. Whitield, DSc (Rhodes University) Chief Scientist

Prof. P.D. Cowley, PhD (Rhodes University) Principal Scientist

Prof. O.L.F. Weyl, PhD (Rhodes University) Principal Scientist

Dr A. Chakona, PhD (Rhodes University) Senior Scientist

Dr G. Gouws, PhD (Stellenbosch University) Senior Scientist

Dr N.C. James, PhD (Rhodes University) Senior Scientist

Dr F. Porri, PhD (Rhodes University) Senior Scientist

Dr A.T.F. Bernard, PhD (Rhodes University) Instrument Scientist

Dr T.S.  Murray PhD (Rhodes University) ATAP Instrument Scientist

Dr E.A. Wiles, PhD (University of KwaZulu-Natal) Geophysics Instrument Scientist

Dr W. Coetzer, PhD (University of KwaZulu-Natal) Biodiversity Information Manager

Ms T. Bodill, MSc (Rhodes University) Molecular Laboratory Manager

Ms S. Reddy, BSc Hons (Rhodes University) Ecophysiology Laboratory Co-ordinator

Mr I.R. Bills, MSc (Rhodes University) Collections Manager

Mr D.N. Mazungula, BSc Hons (Rhodes University) Senior Curation Oicer

Mr R. Palmer, MSc (Rhodes University) ACEP Technical & Scientiic Manager

Mr Thor Eriksen, BSc (UNISA) ACEP Marine Technician

Mr Siseko Benya, BSc Hons (Walter Sisulu University)  ACEP Marine Technician

Mr Koos Smith ACEP Marine Technician

Mr M. Parkinson MSc (Rhodes University) ATAP Instrument Technician

Mr Nick Schmidt, MSc (Rhodes University) MaRIP Technician

Mr D.N. Mazungula, BSc Hons (Rhodes University) Senior Curation Oicer

Dr A. Wood, PhD (Rhodes University) Senior Marine Research Assistant to the MD

Mr F. Jacobs Freshwater Field Assistant

Ms R. Juby, MSc (Rhodes University) MaRIP Senior Video Analyst

Mrs V.T.J. Rouhani, MSc (Rhodes University) Research Support Administrator

POSTDOCTORAL SCIENTISTS

Name Primary study area Institute collaborator

Dr J. Filmalter (2019) Fish movement studies Prof. P. Cowley

Dr J Glass (2019-2020) Fish movement studies Prof. P. Cowley

Dr S. Hugo (2019) Invasions and freshwater ecology Prof. O. Weyl

Dr M. Magoro (2019 - 2020) Invasions and freshwater ecology Prof. O. Weyl

Dr A. Nel (2019) Larval ecology Dr F. Porri

Dr J. Pegg (2019 - 2020) Invasions and freshwater ecology Prof. O. Weyl

Dr J. South (2019 - 2020) Invasions and freshwater ecology Prof. O. Weyl

Dr K-A van der Walt (2019 - 2020) Larval ecology Dr F. Porri

Dr P. de Bragança (2020) Freshwater taxonomy Dr A. Chakona
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HONORARY RESEARCH ASSOCIATES

Name Status

Dr E. Anderson, PhD (College of William & Mary) Curator Emeritus

Dr A. Becker, PhD (Deakin University) Honorary Research Associate

Dr R. Bennett, PhD (Rhodes University) Honorary Research Associate

Dr S. Blaber, PhD (Rhodes University) Honorary Research Associate

Dr A. Bok, PhD (Rhodes University) Honorary Research Associate

Dr M. Bruton, PhD (Rhodes University) Honorary Research Associate

Dr R. Chalmers, PhD (Rhodes University) Honorary Research Associate

Prof A. Channing, PhD (Natal University) Honorary Research Associate

Mr W. Conradie, MSc (North-West University) Honorary Research Associate

Dr M. Cunningham, PhD (University of Queensland) Honorary Research Associate

Dr R. Cuthbert, PhD (Queen’s University of Belfast/University of Reading) Honorary Research Associate

Dr T. Dalu, PhD (Rhodes University) Honorary Research Associate

Dr R. Daly, PhD (Rhodes University) Honorary Research Associate

Dr N. Deacon, PhD (Rhodes University) Honorary Research Associate

Prof. R. Dorrington PhD (University of Cape Town) Honorary Research Associate

Prof. L. du Preez, PhD (University of the Free State) Honorary Research Associate

Dr D. Ebert, PhD (Rhodes University) Honorary Research Associate

Dr B. Ellender, PhD (Rhodes University) Honorary Research Associate

Prof. M. Elliott, PhD (Stirling University) Honorary Research Associate

Dr J. Filmalter, PhD (Rhodes University) Honorary Research Associate

Dr E. Gennari, PhD (Rhodes University) Honorary Research Associate

Mr O. Gon, MSc (University of Jerusalem) Curator Emeritus

Dr G. Gouws, PhD (University of Stellenbosch) Honorary Research Associate

Dr J.S. Hargrove, PhD (University of Florida) Honorary Research Associate

Dr T. Harrison, PhD (Rhodes University) Honorary Research Associate

Mrs E. Heemstra, Dip. Ed. (University of Rhodesia) Honorary Research Associate

Dr P. Heemstra, PhD (University of Miami) Honorary Research Associate

Dr E. Heyns-Veale, PhD (Rhodes University) Honorary Research Associate

Dr J. Hill, PhD (Rhodes University) Honorary Research Associate

Mr W. Holleman, MSc (Rhodes University) Honorary Research Associate

Dr J. Jackson, PhD (University of British Columbia) Honorary Research Associate

Dr M. Jackson, PhD (Queen Mary University of London) Honorary Research Associate

Dr F. Jacobs, PhD (University of KwaZulu-Natal) Honorary Research Associate

Dr H. James, PhD (Rhodes University) Honorary Research Associate

Dr M. Jordaan, PhD (Stellenbosch University) Honorary Research Associate

Mr D. King, Pr Eng (Ewell Technical College) Honorary Research Associate

Dr L. de Necker (2020) Freshwater ecology Prof. O. Weyl

Dr C. Elston (2020) Fish movement studies Prof. P. Cowley

Dr D. Khosa (2020) Invasions and freshwater ecology Prof. O. Weyl

Dr L. Mofu (2020) Invasions and freshwater ecology Prof. O. Weyl
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Name Status

Dr A. Kock, PhD (University of Cape Town) Honorary Research Associate

Dr B. Kramer, DPhil Nat (Johann Wolfgang Goethe University) Honorary Research Associate

Dr S. Lamberth, PhD (University of Cape Town) Honorary Research Associate

Dr M. Lipinski, DSc (University of Lodz) Honorary Research Associate

Dr K. Magellan, PhD (University of St Andrews) Honorary Research Associate

Dr N. Mandrak, PhD (University of Toronto) Honorary Research Associate

Dr S Marr, PhD (University of Cape Town) Honorary Research Associate

Dr G. Matcher, PHD (Rhodes University) Honorary Research Associate

Dr T. Miya, PhD (Rhodes University) Honorary Research Associate

Dr M. Mwale, PhD (Rhodes University) Honorary Research Associate

Dr T.F. Næsje, DSc (University of Trondheim) Honorary Research Associate

Prof. P. Skelton, PhD (Rhodes University) Managing Director Emeritus

Dr S. Parker-Nance, PhD (Nelson Mandela University) Honorary Research Associate

Dr R. Peel, PhD (Rhodes University) Honorary Research Associate

Dr S. Plön, PhD (Rhodes University) Honorary Research Associate

Dr W. Potts, PhD (Rhodes University) Honorary Research Associate

Dr P. Psomadakis, PhD (Polytechnic University of Marche) Honorary Research Associate

Prof. P. Skelton, PhD (Rhodes University) Honorary Research Associate

Dr M. Smale, PhD (Rhodes University) Honorary Research Associate

Dr J. Staufer, PhD (Blackburg State University) Honorary Research Associate

Dr N. Strydom, PhD (Rhodes University) Honorary Research Associate

Dr E. Swartz, PhD (University of Pretoria) Honorary Research Associate

Dr M. Tagliarolo, PhD (Université de Bretagne Occidentale) Honorary Research Associate

Dr G. Taylor, PhD (Rhodes University Honorary Research Associate

Dr J. Taylor, PhD (North-West University) Honorary Research Associate

Dr J. Turpie, PhD (University of Cape Town) Honorary Research Associate

Mr D. Tweddle, BSc (University of Wales) Honorary Research Associate

Dr F. Uiblein, PhD (University of Vienna) Honorary Research Associate

Dr S. Viana, PhD (University of São Paulo) Honorary Research Associate

Prof. M. Villet, PhD (Witwatersrand University) Honorary Research Associate

Dr R. Wasserman, PhD (Rhodes University) Honorary Research Associate

Prof. A. Whitield, PhD (University of Natal) DSc (Rhodes University) Chief Scientist Emeritus

Dr D. Woodford, PhD (University of Canterbury) Honorary Research Associate
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NRF-SAIAB SUPERVISED STUDENTS GRADUATED - 2019

Name Degree Higher Education Institution Institute supervisor/
co-supervisor

Mr S. Dyantyi MSc Rhodes University Dr F. Porri

Mr P. Mpopetsi MSc Rhodes University Dr N. James

Ms Z. Nokwali MSc Walter Sisulu University Dr F. Porri

Ms J. Oliver MSc University of Johannesburg Dr F. Porri

Mr N. Schmidt MSc Rhodes University Dr A. Bernard

Mr T. Smith MSc Rhodes University Dr A. Chakona

Mr M. Scheepers MSc Rhodes University Dr G Gouws

Ms J. Trassierra MSc Rhodes University Dr F. Porri

Ms R. Castañeda PhD University of Toronto Prof. O. Weyl

Ms C. Elston PhD Rhodes University Prof. P Cowley

Mr M. Magoro PhD Nelson Mandela University Prof. A. Whitield

Mr M. Duncan PhD Rhodes University Dr N. James

NRF-SAIAB SUPERVISED STUDENTS GRADUATED - 2020

Name Degree Higher Education Institution Institute supervisor/
co-supervisor

Mr S. Mafanya MSc Rhodes University Dr F. Porri

Ms N. Matomela MSc Rhodes University Dr A. Chakona

Mr D.N. Mazungula MSc Rhodes University Dr A. Chakona

Mr T. Mutizwa MSc Rhodes University Dr A. Chakona

Ms M. Nyawo MSc Rhodes University Dr A. Bernard

Ms D. Sifundza MSc Rhodes University Dr A. Chakona

Ms Z. Somana MSc Rhodes University Dr F. Porri, Dr G. 
Gouws

Mr A. van Wyk MSc Rhodes University Prof. O. Weyl, Dr A. 
Bernard

Mr D. Khosa PhD Rhodes University Prof. O. Weyl

Mr L. Mofu PhD Rhodes University Prof. O. Weyl

Ms K. Smit PhD Nelson Mandela University Dr A. Bernard

Ms K-A. van der Walt PhD Rhodes University Dr N. James, Dr F. Porri

Mr L. Vorsatz PhD Rhodes University Dr F. Porri
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Appendix D: Acronyms and Abreviations

AACRG African Amphibian Conservation Research Group

ACEP African Coelacanth Ecosystem Programme

AERP Aquatic Ecophysiology Research Platform

AES American Elasmobranch Society

AGRP Aquatic Genomics Research Platform

AIS Alien Invasive Species

ATAP Acoustic Tracking Array Platform

BHL Biodiversity Heritage Library

BRUVs Baited Remote Underwater Video systems

CAPTOR Connectivity And disPersal beTween prOtected aReas

CBD Convention on Biological Diversity

CBOL Canadian Barcode of Life

CFE Cape Fold Ecoregion

CIB Centre for Invasion Biology

COST Coastal and Ocean Sciences Team

CPUT Cape Peninsula University of Technology

CSIR Council for Scientiic and Industrial Research

CT scan Computed Tomography scan

DEA Department of Environmental Afairs

DAFF Department of Agriculture, Forestry and Fisheries

DEFF Department of Environment, Forestry and Fisheries

DESTEA Free State Province Department of Economic, Small Business Development, Tourism and 
Environmental Afairs

DIFS Department of Ichthyology and Fisheries Sciences (Rhodes University)

DSI Department of Science and Innovation

DST Department of Science and Technology

EBRU Institute for Environmental Biotechnology, Rhodes University

EEZ Exclusive Economic Zone

EOD Electric Organ Discharges

ESASTAP European South African Science and Technology Advancement Programme

EU European Union

FAO Food and Agriculture Organisation

FBIP Foundational Biodiversity Information Programme (NRF-FBIP)

GATE Global Acoustic Telemetry Exchange

GBIF Global Biodiversity Information Facility

GeMaP Geophysics and Mapping Platform

HBUs Historically Black Universities

IAMSLIC International Association of Aquatic and Marine Science Libraries and Information Centres

ICFT International Conference on Fish Telemetry

IFS International Foundation for Science

IRD Institute of Research for Development (France)

IUCN International Union for the Conservation of Nature
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KBA Key Biodiversity Area

KZN KwaZulu-Natal

LTER Long-term ecological research

MARIP Marine Remote Imagery Platform

MPA Marine Protected Area

MbiSa MbiSa is from the words for “ish” in the languages Lingala: “mbisi” and Swahili: “samaki”

MRAC Musée Royale d’Afrique Centrale

NDP National Development Plan

NEM:BA The National Environmental Management: Biodiversity Act 

NFEPA National Freshwater Ecosystems Priority Areas

NFSC National Freshwater Snail Collection

NGS Next-Generation Sequencer

NNF Namibia Nature Foundation

NRC Norwegian Research Council

NRF National Research Foundation

NRF-FBIP National Research Foundation Foundational Biodiversity Information Programme

NRF-RTF National Research Foundation Research and Technology Fund

NRF-SAEON South African Environmental Observation Network

NRF-SAIAB South African Institute for Aquatic Biodiversity

NSCF Natural Science Collections Facility

ORI Oceanographic Research Institute

OTN Ocean Tracking Network

PDP Professional Development Programme

PELTER Pelagic Ecosystem Long-term Ecological Reserve Programme

RISA Research and Innovation, Support and Advancement

RIRP Research and Innovation Reward Programme

RMCA Royal Museum for Central Africa

RSG Ruford Small Grants for Nature Conservation

RTK Real-Time Kinematic 

ROV Remotely Operated Vehicle

RU Rhodes University

RU JRC Rhodes University Joint Research Council

R/V Research Vessel

SALPA South African Lineish Physiology Assessment

SAAMBR South African Association for Marine Biological Research 

SANBI South African National Biodiversity Institute

SANCOOP South Africa-Norway Research Co-operation on Climate Change, the Environment 
and Clean Energy

SANCOR South African Network for Coastal and Oceanic Research

SANParks South African National Parks

SARChI South African Research Chairs Initiative

SARIR South African Research Infrastructure Roadmap

SASSAqS Southern African Society of Aquatic Scientists

SASSCAL Southern Africa Science Service Centre for Climate Change and Adaptive Land Management
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SDG Sustainable Development Goal

SHESHA Shoreline and coastal zone Evolution in SoutH Africa

SL Standard Length

SNP Single-nucleotide polymorphisms

SOSF Save Our Seas Foundation

SWIO South West Indian Ocean

SWG Scientiic Working Group 

TNP Tsitsikamma National Park

UFH University of Fort Hare

UK United Kingdom

UJ University of Johannesburg

UKZN University of KwaZulu-Natal

USA United States of America

UWC University of the Western Cape

WCS Wildlife Conservation Society

WIO Western Indian Ocean

WRC Water Research Commission

WWF World Wide Fund for Nature

ZSSA Zoological Society of Southern Africa

ZSM Bavarian State Collection of Zoology
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