NATURE CONSERVATION AND MANAGEMENT: Biodiversity in coastal Maputaland (northern KwaZulu-Natal and southern part of Mozambique): links between geology and ecology.

Administration of the NUFU programme
Steering committee (in italics: the representatives of the main partner institutions):


Prof. Kevin Kirkman
 UKZN, coordinator in South Africa

Prof. Sylvi Haldorsen, AUN, coordinator in Norway

Dr. Achimo Mussa UEM, coordinator in Mozambique

Regional Director Dr. Greg A. Botha, CGS

Prof. Bruce Kelbe, UniZul

Deputy Director Fatima Momade, DNG

Head of Biodiversity Pete Thomson, NCS

Outline of the project

The Maputaland coast in Mozambique and South Africa is known for its rapid ecological changes, which are controlled by the climatic, geological and hydrological processes in the integrated coastal dune, lake and estuary systems. The ecology is very vulnerable to all natural and man-made impacts. Because of its large biodiversity, UNESCO has declared that this is one of the most important pristine coastal areas in the world. However, different kinds of exploitation of the coast take place also today, or are planned, like dune mining, chemical industry, urbanisation, and major touristic developments. The predicted sea level rise of 50 cm for the next 100 years will change the ecology along the lowest coastal areas dramatically, and most management plans do not take this into account. It is of critical importance to build up an academic capacity that can define relevant studies of the natural ecological coastal dynamics and the results of human impacts. The main objective of this NUFU project is to increase the research expertise in the two countries in the south so that:

1. The students at the involved universities can get a best possible background to understand complex processes in the coastal systems. 

2. The government can be given a necessary basic material to evaluate the effect of exploitation of the coastal zone.

3. Nature conservation organisations get a good background material for their management

4. The two countries can develop a scientific expertise in the interdisciplinary field of geology - biology at an international level. 

5. A south-south cooperation can be firmly established, and can be applied for the integrated coastal management in the two countries. A large transborder reserve is planned in Maputaland. The management of the ecology in one country is not independent of the management in the other country. It is unrealistic to believe that each country can develop the same and complete expertise on integrated coastal management questions. A long-term cooperation, with exchange of students and staff is a good way to benefit from the integrated expertise in the two countries. The NUFU programme will help to establish this south-south cooperation.

The capacity building is directed towards the interdisciplinary studies in geoscience and ecology. It is a main task that geoscientists and ecologists shall work together in integrated projects instead of setting up separate research work.

This is a continuation of the NUFU project 16/98. The main activity of the ongoing project started in the second half of 1999. After less than two years of activity we have achieved:

1. A good cooperation between University of Natal and Agricultural University of Norway, with established student and staff cooperation.

2. Integrated studies of coastal dunes with participation by geologists in Mozambique and South Africa, working together.

3. Integrated interdisciplinary studies in geology and ecology in St Lucia in South Africa

4. Two M.Sc. studies (both females) and one Ph.D. student (male) are funded by the project and will complete their degrees within the frame of the first project period.

Plans for the remaining period of the ongoing project were given in the annual report for 2000.

At the time being we do not plan a continuation of this formal university cooperation after 2006. At that time we believe that the cooperation between the partners is well established, and can be continued under other projects. 

Institutionalisation of the project.

Acronyms: 

AUN: Agricultural University of Norway

CGS: Council for Geoscience, KwaZulu-Natal

DNG: National Directorate of Geology, Mozambique

NCS: KwaZulu Natal Nature Conservation Service

UEM: University of Eduardo Mondlane

UN: University of KwaZulu-Natal

UniZul: University of Zululand

Main participating universities (main unit in italic) 

Agricultural University of Norway (Dept. of Plant and Environmental Sciences, Dept. of  Nature Conservation, NORAGRIC). 

University of Eduardo Mondlane: (Dept. of Geology, Dept. of Biology)

University of Natal: (School of Applied Environmental Sciences)

Other partners (same as in the ongoing project):

University of Zululand (Department of Hydrology): Expertise on coastal groundwater and hydrology, developed over long time, both within the selected study areas and other places.

KwaZulu Natal Nature Conservation Service (Scientific division), South Africa: Expertise on nature conservation, and ecology, which is recognised internationally.

Council for Geoscience, South Africa: Expertise on coastal geology and environmental geology.

National Directorate of Geology, Mozambique: Expertise on coastal geology, especially coastal dunes.

Scientific contents of the project
We have chosen two geographic sites that are of particular importance for nature conservation in Maputaland; all four of them are integrated coastal dune - wetland - lake - estuary systems. These are from the north to the south:

A. Mozambique: Inhaca  to Lake Piti

B. South Africa:  St Lucia and its catchment

Main goals

The main goal for all the four areas is to study the dependence of the ecology on the change in the geological and hydrological regime (including sea level), the response on climatic change and the response on ongoing and planned human activities. The specific studies in the four areas are related to the most important tasks for the management of the Maputaland coast.

Main Methods

The activities in the four areas are mainly field-based. The most comprehensive fieldwork will be in Mozambique, where there is a lack of basic information about vegetation, hydrology and sediments. The field mapping in both countries will include:

1. Mapping of biological parameters 

2. The hydrological budget (river discharges, rainfall, lake levels) 

3. Studies of groundwater flow 

4. The geological history of the area, in scale

a. Last 50 years (short-time dynamics)

b. Last 500 years (include two cold phases and one warm phase)

c. Last 5000 years (include two phases with higher sea levels)

5. The chemistry of soils and water, related to hydrological regime, time and human influence

The field data will be used together with modern data technology: 

Conceptual models, GIS and computer simulation models will be applied to handle the complex and integrated ecological - geological systems:

1. To define, map and model characteristic ecosystems 

2. To model the flow and chemistry of lakes and groundwater 

3. To model biotic responses to changing physical environment

4. To simulate past and present ecology, with particular references to the effect of climatic changes in the selected, integrated wetland – lake - estuary - coastal dune systems.

Biologists, geologists and mathematicians/physicists (modellers) will work together in the same geographic areas and with the same main questions.

Ph.D. and M.Sc. students 

Ricky Taylor (M), staff NCS: Ph.D. student (AUN): Full funding by NUFU.

Fortunato Cuamba (M), staff UEM: Ph.D. student (AUN): Full funding by NUFU
João Mugabe (M), staff UEM: Ph.D. student (AUN): Full funding by NUFU
Lars Lars Været (M), M.Sc. student (AUN): Completed August 2002, Ph.D. student from August 2003 (AUN)

Fatima J. Momade (F), staff DNG: M.Sc. (UKZN): Full funding by NUFU

Carol Goge (F), staff NCS: M.Sc.(UKZN): Submitted November 2003, project money from NUFU

Frank Sokolic (M), staff UN: M.Sc (UKZN): Project money from NUFU
Sven Vrdoljak (M), M.Sc. student (UKZN): Planned to be completed December 2003

Marianne Simonsen (F), M.Sc. (AUN): Completed August 2003
Bente Wejden (F): M.Sc. (AUN): Completed August 2003

Hanne Risdal (F): M.Sc. student AUN: Started September 2003
Bjørg Lirhus (F): M.Sc. student AUN: Started September 2003
Camilla Oddenes (F): M.Sc. student AUM: Started September 2003
 

Description of the individual problems and activities in the four geographic regions

For the overall research topics and goals, see description above under main goals and main methods

1. Inhaca to Lake Piti (2002-2006)
This is a pristine coastal area, and will be the main research area in Mozambique. There is a potential for dune mining, which (if carried out) will modify the groundwater flow systems and the ecology of the surrounding wetland areas. In addition to mining there will be a lot of tourism infrastructure development in the area. A connection between Lake Piti and the Indian Ocean is planned. Both these major human modifications will have a major impact on the ecology in the region. The study will include:

· Studies of air photos and satellite images (2002)

· Bibliography of earlier work in the region (to be included in the central bibliographic database that has been developed under the ongoing project) (2002)
· Mapping of the vegetation zones in lakes, estuaries, wetlands and dune areas, related to sediments and hydrology (2002-2004). In this study the vegetation mapping will take more thime than specified and will have to be sequenced so that some of it follows after the geology aspects.

· The ecology of some endangered species that are dependent on physical factors for breeding (e.g. marine turtles) (2003-2005)

· Identification of the several types of dunes, their dynamic processes (erosion accretion), with relevance to dune mining. (ongoing: continued in 2002-2004)

· Palynological and micropalaeontological content sediments from the low-lying flat areas in the Maputo area, related to the short and long-term physical dynamic of the system. This component will be linked to the Maputo Harbour and Estuary study. (2003-2005)

· Identification and correlation of vertical facies changes response to the sea level fluctuations (2003)

· Synthesis of the evolution of the coastal ecology, related long and short-term processes (2005-2006)

· Modelling of groundwater and ecology (2003-2006)

Application for additional funding will be sent to ICSU (for 2002), and NORAD.

Project leaders: Deputy Director Fatima Momade (DNG) and Dr. Achimo Mussa (UEM) 

Other participants

Ph.D. student Fortunato Cuamba (UEM, Geology)

Ph.D. student João Mugabe (UEM, Geology)

Ph.D. student Achimo Mussa (UEM, Geology) 

Prof. Sylvi Haldorsen (AUN): Groundwater, global change

Ph.D. student Ricky Taylor (NCS): Ecology, modelling

Participants that are not funded by NUFU

Prof. Bjorg Stabell, Univ. of Oslo: Diatom studies, global change

3. Greater St Lucia Wetland Park (2002-2006) 

This is a pristine coastal area and the largest lake-estuary system in southern Africa. The Greater St Lucia Wetland Park was declared a World Heritage Site in 1999. Detailed studies of ecology and hydrology have been carried out. Ricky Taylor will complete his Ph.D. studies in 2001-2002, when a major part of the results will be published. The methods and results from St Lucia and the ongoing and planned activities will form a basis for the work in Mozambique, area 3. St Lucia will also be the main centre for field training in the project. The continued studies will include:

· More advanced modelling of groundwater - wetland - lake system.

· Groundwater quality, related to climate and storage time: Different quality during wet and dry events. 

· The effect of climatic change and sea level rise during the next 100 years

· The application of models in the management of the reserve.

The planned studies in St Lucia attract good international scientists, and may form a future main training base for African scientists. This can also be a future meeting place for non-African and African ecologists and geoscientists. We will include international modelling expertise during the project period, and will apply for additional funding from non-NUFU sources (START, ICSU). 

Project leader: Marine Ecologist Ricky H. Taylor (NCS)


Other Participants:

Prof. Kevin Kirkman (UKZN)
Assoc. Prof. Ed Granger (UKZN)

Prof. Fred Ellery (UKZN – supervisor for Carol Goge)


Dr. Greg Botha (CGS)


Head of Biodiversity Pete Thomson (NCS)


Prof. Bruce Kelbe (UniZul)


M.Sc. Brian Rawlins (UniZul)  

Prof. Sylvi Haldorsen (AUN): Groundwater, global change

Prof. Jan Mulder: Groundwater, water-soil chemistry


Participants not funded by NUFU


Prof. Janine Adams, Univ. of Port Elisabeth: Estuarine ecology


Dr. Naomi Porat, Israel Geological Survey: Dating of sediments

International workshops

November 2001: CGS- NUFU:  International Union for Quaternary Research: Workshop in Charters Creek, South Africa

November 2002: UEM-NDG-NUFU: International Union for Quaternary Research: Workshop in Inhaca, Mozambique
April 2003: AUN-NUFU: International Union for Quaternary Research and International Association of Hydrogeologists: Workshop in Ås, Norway
November 2004: UEM-NDG-NUFU: International Council for Science and International Union for Quaternary Research: Workshop in Bobole, Mozambique 

Additional funding

INQUA (International Union for Quaternary Research): Funding of participants from other African countries in the project workshops. 

ICSU (International Council for Scientific Unions): Funding of international workshop in Bobole, Mozambique 2004

