The Midmar Memorandum

Priorities for freshwater biodiversity research and conservation in Africa

AFRESH1, the first African Freshwater Entomology Workshop, was held at Midmar (South Africa) from
1 to 7 February 2016: 69 delegates representing 21 African countries working with dragonflies,
damselflies, mayflies and caddisflies convened for the first time in history.

Freshwater covers less than a hundredth of earth’s surface, but harbours one in ten animal species.
Four-fifths of global population growth in the 21° century is predicted in Africa: nowhere will future
impacts on the most threatened biodiversity be greater. As insects make up over two-thirds of all
aquatic species, the university lecturers and students, museum researchers and curators, conservation
managers and educators, environmental consultants, ecotourism guides, and nature enthusiasts that
met at AFRESH1 are equipped best to set priorities for freshwater biodiversity knowledge advance.

Our plenary discussions and a formal vote identified these main thrusts:

Priority 1: develop identification tools for the aquatic stages of African insects

All surveys, databases, red lists, assessment tools and ecological research rely on trustworthy
taxonomy. Much work across Africa is redundant simply because appropriate identification tools do
not exist and European, North American and Australian literature is used instead. We must facilitate
the identification of the larval stages of dragonflies, damselflies, mayflies, stoneflies, caddisflies and
possibly others at the genus level, from where we can begin tackling species. While good keys are
needed more urgently than all other tools, finding support for the mobilisation of these data is also
hardest. This focus was therefore favoured overwhelmingly by AFRESH1.

Priority 2: test and refine freshwater assessment tools for local user needs

Species-level surveys of target taxa (e.g. using the Dragonfly Biotic Index) best assess the
irreplaceability of aquatic habitats, while invertebrate sampling with less taxonomic resolution but
more ecological breadth (e.g. the South African Scoring System) is suitable to determine their health.
A marriage of these tools allows optimal environmental assessment and monitoring across Africa, but
requires adjusting these to the ecology and composition of regional faunas. Moreover, further
simplification allows citizens to assess their own rivers, as shown by South African school children
using mini-SASS. Thus tools that can be both precise and versatile not only best support freshwater
conservation and consultancy, but also education and awareness.

Both directions require future AFRESH events, expansion of our network by field surveys and academic
exchange, the mobilisation of existing knowledge and generation of new data, and capacity building
through training and equipment. Both will support the other priorities identified at AFRESH1, in order
of votes received: (1) research into the ecological tolerance and life history of indicator species; (2)
release of data still held in museum collections and the literature; and (3) molecular tools for
identification and inventories such as DNA-barcoding and environmental DNA.

The text, drafted to inform collaborators and potential funders, is endorsed by all AFRESH1 attendees:

Daniel Acquah-Lamptey, Ghana Thomas Breuer, Congo-Brazzaville
Olalekan Agboola, Nigeria Viola Clausnitzer, Germany
Perpetra Akite, Uganda Ferdy de Moor, South Africa
Tunde Amusan, Nigeria Melanie de Morney, South Africa
Emelie Apinda-Legnouo, Gabon Philna de Villiers, South Africa
Francis Arimoro, Nigeria Charl Deacon, South Africa

Adu Babasola Williams, Nigeria Yilma Dellelegn Abebe, Ethiopia
Riana Bate, South Africa Gerhard Diedericks, South Africa

Terence Bellingan, South Africa Klaas-Douwe B. Dijkstra, The Netherlands



Marie Claire Dusabe, Burundi

Esra Abdelrazig Elfaki, Sudan
Tesfu Fekensa, Ethiopia

Sara R. Figueira-Fernandes, Angola

Judicael Fomekong Lontchi, Cameroon

Jerry Garteh, Liberia

Alicia Gomez, South Africa
Hazel Govendor, South Africa
Mark Graham, South Africa
Ricardo Guta, Mozambique
Alexandra Holland, South Africa
Helen Barber-James, South Africa
Aventino Kasangaki, Uganda
Kehinde Kemabonta, Nigeria
Gabi Kietzka, South Africa
James Kuria Ndungu, Kenya
David Kwarteng Amaning, Ghana
Kudzai Mafuwe, Zimbabwe
Peter Magosvongwe, Zimbabwe
Alan Manson, South Africa
Anicia Maoela, Lesotho

Sean Marr, South Africa

Paul Mensah, Ghana

Musa Mlambo, South Africa
Thabo Mohlala, South Africa
Samuel Motitsoe, South Africa

Joseph Gitau Ndungu, Kenya

Laban Njoroge, Kenya

James Odanga, Kenya

Nelson Oghenekaro Odume, Nigeria
Edia Oi Edia, Cote d’lvoire

Lyndall Pereira-da-Conceicoa, South Africa
Crispen Phiri, Zimbabwe

Ben Price, United Kingdom
Pfananani Ramulifho, South Africa
Andrianjaka Ravelomanana, Madagascar
Vere Ross-Gillespie, South Africa
Michael Samways, South Africa
Denise Schael, South Africa

Issah Seidu, Ghana

Ernest Tambwe Lukosha, DR Congo
Chantal Taylor, South Africa

Robert Taylor, South Africa

Severin Tchibozo, Benin

Juan Tedder, South Africa
Perceverence Tenza, South Africa
Christa Thirion, South Africa

Colleen Todd, South Africa

Erasme Uyizeye, Rwanda

Carlien Vorster, South Africa

Gina Walsh, South Africa

Affiliated organisations: Agricultural Research Centre at Cedara (SA), Albany Museum (SA), Amphibians and Reptile Conservation Society Herp-Ghana, Antioch
University (USA), Bale Mountain Lodge (Ethiopia), BirdLife Zimbabwe, Centre National de la Recherche Scientifique (Gabon), Centre de Recherche pour la Gestion
de la Biodiversité (Benin), California Academy of Sciences in Madagascar, Chinhoyi University of Technology (Zimbabwe), Department of Water and Sanitation (SA),
Edward O. Wilson Laboratory in Gorongosa National Park (Mozambique), Ethiopian Biodiversity Institute (Ethiopia), Ethiopian Wildlife & Natural History Society
(Ethiopia), Ezemvelo KwaZulu-Natal Wildlife (SA), Federal University of Technology (Nigeria), Geovicon Environmental (SA), GroundTruth Water, Wetlands and
Environmental Engineers (SA), Institute of Water Research (SA), International Centre of Insect Physiology and Ecology (Kenya), Kwame Nkrumah University of
Science and Technology (Ghana), Makerere University (Uganda), Marburg University (Germany), National Fisheries Resources Research Institute (Uganda), National
Museums of Kenya (Kenya), Natural History Museum of Zimbabwe, Natural History Museum (United Kingdom), Naturalis Biodiversity Center (The Netherlands),
Nelson Mandela Metropolitan University (SA), Obafemi Awolowo University at Ile-Ife (Nigeria), Rhodes University (SA), Senckenberg Museum in Gorlitz (Germany),
Society for the Conservation of Nature of Liberia, South African Environmental Observation Network, South African National Parks, Southern African Science
Service Centre for Climate Change and Adaptive Land Management in Huambo (Angola), Stellenbosch University (SA), Université Nangui Abrogoua (Cote d’Ivoire),
University of Khartoum (Sudan), University of Kisangani (DR Congo), University of KwaZulu-Natal (SA), University of Lagos (Nigeria), University of Limpopo (SA),
University of Rwanda at Nyagatare, University of Witwatersrand (SA), University of Venda (SA), University of Yaoundé (Cameroon), Wildlife Conservation Society in
Congo-Brazzaville.
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