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CAAWG2014 
WELCOME TO THE 7TH CAAWG 2014                                                                                                          

 

On behalf of the organising committee, CAAWG and the Geological Survey of Namibia, I would like 

to warmly welcome all delegates. 

The 7th Congress of the African Association of Women in Geosciences (CAAWG), held in beautiful 

and diverse Windhoek. The conference is being held taking into consideration the current challenges 

the African continent is facing in view of the changing climatic conditions, which is threatening 

sustainable development. Climate and its implications on development is a critical issue throughout 

the world. This conference is dedicated to the “Earth Sciences and Climate Change: Challenges to 

Development in Africa”. In addition to the keynote address, oral presentations and workshop please 

make time to visit the many posters being presented at CAAWG7. Additionally, a 3 day post-

conference field excursion is planned to giving the CAAWG7 community an opportunity to see the 

beautiful Namibian geology and landscape. Our social events offer a further opportunity for 

networking.  

During you stay here I hope you will enjoy some of the delights that our country has to offer 

 

Warm regards,  

Dr. GIC Schneider 

Director: Geological Survey of Namibia 
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We gratefully acknowledge the supports of the following sponsors 
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CAAWG2014 GENERAL INFORMATION                                             3 
 

Conference Venues 

Welcome Reception will take place in the Museum on Monday 3rd November. 

The conference sessions will take place at the Auditorium on the ground floor of Ministry of Mines 

and Energy. The registration will be available daily; a registration desk will beat the entrance of the 

Auditorium. 

 

Conference Welcoming Reception 

The conference welcoming reception will be in National Earth Science Museum, Ministry of Mines 

and Energy, (Ground Floor, near the reception). It will start at 18:30 till 21:00 

 

Conference Dinner 

The conference Dinner will be at NICE Restaurant on Wednesday 5th November at 18:30 to the 

Restaurant.  

 

Useful local Information 

Telephone 

The international dialling code for Namibia is 264. To dial out from Namibia the international access 

code is 00 

 

Contact Information 

For conference specific queries, contact the registration desk 

 

Tourisms Information 

For more information on things to do and what’s on, please visit: 

http://www.namibiatourism.com.na/ 

http://www.namibia-travel-guide.com 

http://www.namibiatourism.org 
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CAAWG2014 KEYNOTE SPEAKERS                                                       4 
 

Dr. Mary Seely 

Affiliation: Desert Research Foundation of Namibia 

Email: mary.seely@drfn.org.na 

Title: Women and Climate Change 

 

When the topic of climate change and women comes up, the immediate response is to think 

of the hardships imposed particularly on rural women. These include having reduced 

quantity and quality of water available, reduced access to fuel in the form of firewood and 

reduced crop production to feed their families. The other side of the coin is rarely 

considered. Amongst the climate change scientists, including those contributing to the IPCC 

assessment reports, women stand out as adding some of the most innovative and valuable 

research and understanding. This presentation will illustrate ways that women have 

contributed to climate change, while emphasising the fact that women are but one half of 

the scientific or policy team addressing these issues 

 

Prof. Patricia Vickers-Rich 

Affiliation: Monash University, Australia 

Email: pat.rich@monash.edu  

Title: The Importance of Early Childhood Education in the Earth Sciences 

 

Today I am fascinated with everything around me, and this is what brought me first to Africa 

in the 1970s to work on the fossil birds from this continent, including those from the Leakey 

collection in Kenya and Tanzania.  Then in 2003, I worked further back in time (some 500 

million years) in Namibia.  But this could not have been imagined by me when I was a 5 year 

old growing up on a small farm in California, raised by a Dad with a 6th grade education and 

a bookkeeper Mum.  What mattered was their support for me to try new things and a free 

education, and I was the very first in my long family history to ever go to University.  And 

this education and encouragement of my curious mind gave a Cherokee-Irish girl the chance 

to explore and choose where she travelled in life.  Now I am in love with the most ancient of 

animals in Africa that lived in the oceans of Namibia more than 540 million years 

ago.  Education and the nurturing of curiosity in youth are the reasons I am here. 

 

 

 

 

mailto:mary.seely@drfn.org.na
mailto:pat.rich@monash.edu
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Dr. Gabi Schneider 

Affiliation: Geological Survey of Namibia 

Email: gschneider@mme.gov.na  

Title: Mining, Archaeology, Palaeontology and Climate Change  

 

There are some unexpected links between mining, archaeology and climate change in 

Namibia. Some archaeological and palaeontological finds were made only because of 

exploration and mining operations. Archaeological artefacts and fossils are protected in 

Namibia under the National Heritage Act. This way it is ensured that these valuable heritage 

objects are safe-guarded and secured during exploration and mining activities. 

In 2008, the oldest shipwreck in sub-Saharan Africa was found in a diamond mining 

excavation behind an advanced seawall, in an area that would normally be beneath sea 

level. The artefacts recovered turned out to be extraordinary, belonging to a 16th century 

Portuguese East Indiaman. They include navigational instruments, kitchen implements, 

copper-, lead-, and tin ingots, ivory, other trading goods, and much more. But the clue to 

the origin of the ship gave the over 2000 Spanish and Portuguese gold coins, which pinned it 

down to the first half of the 16th century. The copper ingots carry the trade mark of a 

German merchant house of the time, and an isotope study is under way to investigate the 

provenance of the copper. 

Again in the course of diamond mining, the richest Miocene fossil site on the African 

continent was found in 1976 in terraces of the Orange River. Mining the vanadium-bearing 

karst breccias of the Otavi Mountainland at Berg Aukas resulted in the discovery of the first 

Miocene hominoid south of the equator in 1991, which shed new light on the hominoid 

lineages in Africa. Both finds allow conclusions concerning the palaeo-climate at the time. 

 

The more recent uranium boom in the Namib Desert has resulted in many archaeological 

studies, and eventually in the Namib Desert Archaeological Survey by the Namibia 

Archaeological Trust. This survey has added more than 800 new archaeological sites to the 

existing record, and has revealed new evidence about human adaptation to very variable 

climate conditions. 

 

 

 

 

 

mailto:gschneider@mme.gov.na
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Prof. Ezzoua Errami, Chouaïb Doukkali University, Morocco 

Prof. Béatrice Tandia (Cameroun),  

Dr. Monica Omulo, Maseno University (Kenya),  

Mrs Tea Juliette (Côte d'Ivoire) 

Title: Geoheritage and Geoparks in Africa and the Middle-East: challenges and        

perspectives 

 

The African Geoparks Network “AGN” was initiated by the African Association of Women in 

Geosciences “AAWG” during its pre-conference meeting held in Abidjan, Ivory Coast in May 

2009. The AGN aims to identify and make an inventory of the geological sites of outstanding 

value in Africa; to promote and increase the awareness among policy makers and the 

general public in Africa, particularly local communities about the necessity of the protection 

and the valorization of African geological heritage through the creation of geoparks for a 

sustainable local development; and to build the capacity of local population in the field of 

geoheritage through a strong networking and the organization of conferences, seminars, 

symposia, training courses and workshops. In that framework, the AGN is organizing as a 

follow up of the First International Conference on Geoparks in Africa and Middle East, held 

in 2011 in Morocco, a series of courses, workshops and roundtables in order to continue to 

promote the geoheritage and geoparks as a tool for local sustainable development in Africa. 

This workshop, organized in collaboration with the AAWG and the GSN, will focus on 

geoheritage, geotourism and climate change: challenges for local sustainable development. 

 

All researchers in the fields of geoheritage, geotourism, conservation, environment and 

sustainable development, policy makers, economists, geopark and local community 

administrators and leaders, NGOs, business operators, the Media and individuals with 

interest in geoheritage development are invited to participate and contribute to make this 

event a success. This workshop will be a sort of a curtain raiser on the state of geoheritage 

in Africa and Middle East. Let all of us jointly strive in this continent as responsible 

predecessors of future generations. 
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Dr. Judith Kinnaird 

Affiliation: University of the Witwatersrand, South Africa,  

Email: Judith.kinnaird@wits.ac.za 

Title: Four billion years of climate change – a volcanic contribution 

Throughout Earth history there have been well-documented changes in Earth’s climate, i.e. 
periods of Snowball Earth, or periods of unusually high temperatures. Earth’s climate is affe
cted by many factors, including extra-terrestrial events such as changes in the Milankovic cy
cle or global factors like changes in the distribution and size of the Earth’s crustal landmass 
due to orogenic processes. However, throughout Earth’s history, volcanic eruptions have m
odified the Earth’s climate, sometimes for periods of days, sometimes for several years and 
occasionally for tens or thousands of years. 
 
Volcanoes have erupted throughout the 4 billion years of Earth’s history. Around 1500 
volcanoes have erupted in the last 10,000 years with 35-40 eruptions per year. Some 
volcanoes will erupt episodically with short sharp bursts of activity perhaps after long 
periods of dormancy, some will erupt fairly regularly every few years, whilst others, such as 
the Hawaiian volcanoes, are in almost constant eruption. Occasionally volcanoes thought to 
be extinct will burst into life with devastating consequences.  Volcanoes occur along 
extensional plate margins (e.g. the mid-Atlantic ridge) as well as where plates are colliding. 
The Pacific Plate is subducting beneath America and also beneath the Eurasian and Indo-
Australian plates to produce a rim of 600-700 volcanoes around the Pacific Ocean, often 
termed the Pacific Ring of Fire.  

Apart from lava, volcanoes produce enormous quantities of gases, the most common being 
water vapour, carbon dioxide and sulphur dioxide. Volcanoes in different plate settings 
release different proportions of these gases - a typical hot spot volcano like Mt. Kilauea 
(Hawaii) releases far more CO2 than volcanoes at convergent plate boundaries, which 
produce mainly water vapour. Gases at pull-apart margins are also dominated by water 
vapour, but with a significant component of sulphur dioxide and carbon dioxide. Volcanoes 
add 130-230 million tonnes of CO2 to the atmosphere each year and thus are an important 
contributor to the greenhouse effect that promotes global warming. CO2 re-emits 
radiation from the Earth, increasing surface temperatures. Without the greenhouse effect, 
the average global temperature of the Earth would be much lower than the present 15oC. In 
contrast, large quantities of sulphur dioxide in the stratosphere cool the Earth’s climate. 
Some of this gas returns to Earth as acid rain, but some reacts with sunlight, water vapour 
and oxygen to form a dense bright layer that blocks some of the sun’s radiation. One of the 
coldest years during the last two centuries occurred after the Tambora eruption on Sumatra 
in 1815 which killed 92,000 people, 70,000 of which died from starvation following crop 
failure as a result of the eruption-induced climate change.  

mailto:Judith.kinnaird@wits.ac.za
http://www.geog.ouc.bc.ca/physgeog/physgeoglos/g.html#anchor100860
http://www.geog.ouc.bc.ca/physgeog/physgeoglos/s.html#anchor1202454
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In recent decades there have been significant climate-modifying eruptions from El Chichon 
in Mexico (1982) and Pinatubo in the Philippines (1991). Pinatubo ejected about 20 million 
tons of suphur dioxide more than 30 km into the stratosphere. Satellite images showed no 
sulphur dioxide before the event, but 45 days after the eruption, the aerosol plume had 
completely circled the Earth. Within a year, the aerosols covered the entire Earth, and 
average global air temperature dropped by 1oC, because several percent of sunlight were 
reflected back to space, with a peak effect a year after the event. This suggests that tropical 
explosive volcanic eruptions probably have the greatest effect on the Earth's climate as 
aerosols are diffused across both hemispheres. 
 
Eruptions of the last 1000 years are small compared with some super-eruptions of the past. 
During the explosion of Toba in Sumatra around 74,000 years ago, 6000 km3 of material, 
together with huge tonnages of SO2, erupted causing a volcanic winter that lasted for 
several years. In the more distant past flood basalt events have occurred every 30 Ma or so, 
including the vast Karoo flood basalts of southern Africa which formed when Africa split 
from the rest of the Gondwana Supercontinent. Vast volumes of basalt magma flowed from 
active fissures covering thousands of km2 such as the Deccan traps in India, and Parana 

(South America), and huge tonnages of gases released over decades, resulted in cooling of 
the Earth and a prolonged volcanic winter. The Earth has faced several such periods with 
high concentrations of greenhouse gases in the atmosphere, which have coincided with the 
development of large igneous provinces. In the last 300 million years there has been a clear 
relationship between extinction events and the formation of these large igneous provinces 
with associated environmental changes that may have included global warming, the 
development of oxygen-poor ocean waters, and release of CO2 and methane from gas 
hydrates. 
 

Africa has had extended periods of volcanic activity through the 4 billion years of Earth 
history. Pillow lavas in the Barberton area (Eastern Transvaal) formed in an early ocean, 
while the Johannesburg Dome was once part of a volcanic arc around 3 billion years ago. At 
the other end of the timescale, Oldonyo Lengai in Tanzania, first observed in 1960, Erta Ale 
in Ethiopia and volcanoes of the West African Rift are currently active. So, throughout Earth 
history, volcanoes have contributed to climate change. Earth is more likely to be affected by 
such a super-eruption in the next million years or so than by a major meteorite impact.  

What are the consequences for Africa? As volcanoes on the African continent are associated 
with rifting and produce less ash than volcanoes within subduction zones, they are much 
less likely to produce climate changes than those within the Pacific Ring of Fire. However, a 
major eruption can have a worldwide effect, especially if located close to the equator, and a 
super-eruption like that of Toba would affect us all. 
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Dr. Mosidi Mokgae 

Affiliation: Council for Geoscience, Environmental Geoscience Unit, Pretoria, South Africa 

Email: mmakgae@geoscience.org.za 

Title: The Legacy of Asbestos Mining in South Africa and Its Rehabilitation Program 

Asbestos mining ceased in South Africa in 2002 and, in terms of the 2008 Asbestos 

Regulation, the use, transport, manufacture, import and export of asbestos and asbestos 

containing products is prohibited. Asbestos was used to manufacture a number of widely-

used products, e.g. asbestos-cement sheets for roofing low-cost housing or seaside homes. 

It’s inherently useful properties, such as heat and acid resistance, insulation, strength and 

durability, led to its use in thousands of products. 

 

Historically in South Africa, there were two amphibole asbestos mining areas, i.e. the Cape 

Crocidolite in the Northern Cape asbestos fields and the Pietersburg asbestos field in the 

Limpopo Province. Many small mines and mills operated in the Pietersburg asbestos field 

from the 1920s, producing both Transvaal crocidolite and amosite from the deposit in which 

seams of two amphiboles often overlapped. The crocidolite mining in the Pietersburg 

asbestos field never reached the production levels of the Northern Cape occurrence, mostly 

because the deposits were small and scattered and considered to be of lower grade than 

those of the Northern Cape. 

Asbestos mining posed a serious health hazard to the public exposed to the finest particles 

over an extended period of time. If asbestos-polluted environments are allowed to remain 

unmonitored and uncontained, fine particles of asbestos fibres released into the 

atmosphere could reach critical levels and become a health hazard if inhaled. It is for this 

reason that previous asbestos mining areas require rehabilitation. 

The extensive asbestos mining industry in South Africa has left a legacy of pollution which 

continues to contaminate former mining areas and their environments, thus posing a 

significant health risk to local communities. The rehabilitation of sites disturbed by mining 

activities aims to negate the adverse effects upon post-mining landscapes, perhaps to a 

degree that makes their re-use possible. With these remaining adverse effects of asbestos 

mining, the South African Government, through the Department of Mineral Resources, has 

embarked on a rehabilitation program by setting aside financial resources and tasking the 

Council for Geoscience and Mintek with its implementation. 

mailto:mmakgae@geoscience.org.za
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CAAWG2014 CONFERENCE PROGRAM                                              5 

Monday, 3rd November 2014: Open day and Workshop 

Venue: Ministry of Mines and Energy, Auditorium (Ground Floor),  
6 Aviation Road, Windhoek, Namibia 

08:00 – 08:30 Registration 

Session 1 Chair:  Dr. V. Do Cabo 

08:30 – 08:40 
Welcoming address by the Permanent Secretary of  Ministry of Mines  and Energy 

(MME), Mr. Kahijoro KAHUURE 

08:40 – 09:00 
Introduction address by the Director of the Geological Survey of Namibia 

Dr. G.I.C. Schneider 

09:00 – 09:20 
Opening address by the African Association of Women in Geosciences (AAWG) 

President,  Prof. Ezzoura ERRAMI 

09:20 – 09:40 Address by Managing Director of NAMDEB, Mrs. Inge Zaamwani-Kamwi 

09:40 – 10:00 Address by Environmental Commissioner of Namibia, Theofilius Nghitila  

10:00 – 10:05 Logistics and organising team  Anna Nguno and  Kombada Mhopjeni 

10:05 – 10:35 Tea / Coffee break sponsored by (Swakop Uranium) 

Session 2 Chair:  Dr. G.I.C. Schneider 

10:35 – 10:55 

Mrs. Anna Nguno (Geological Survey of Namibia) 

The Value of Geologic Maps: Challenges to provide relevant geoscientific       

information to the Namibian society 

10:55 – 11:20 
Ms. Sarry Xoagus-Eises  (Gender Mainstreaming) 

Gender, climate change and sustainable development 

11:20 – 11:45 
Ms. Justina N. Shihepo (Young Professional – NACOMA Project) 

Integrated Coastal Zone Management for Sustainable Development 

11:45 – 12:05 
Ms.  Maggy Shino (Chief Petroleum Geoscientist, MME) 

Environmental regulations for oil and gas operations: Key concepts 

12:05 – 12:30 

Mrs. Kristofina Amutenya, Helvi Ileka , Doctrine Kabagwe & Virginia Roman 
(Energy Directorate, MME) 
Removing the barriers and promoting women’s economic empowerment in the 
energy sector 

12:30 – 12:50 
Mr. Israel Ndilipunje and Mr. Michael Mulunga (Young Achievers Empowerment 

Project).   Promoting Sustainable Renewable Energy in Informal Settlement 

13:00 – 13:55 Lunch Break 

Workshop: Geoheritage and Geoparks a tool for local sustainable development: Challenges and perspectives in Africa 

14:00 – 15:15 

Speaker: Prof. Ezzoura Errami, Chouaïb Doukkali University, Morocco. 

Panellists: Prof. Beatrice Tandia, Université de DOUALA ,Cameroun.  Dr. Monica 

Omulo, Maseno University (Kenya), Mrs Juliette Tea, Petroci Cl -11 (Côte d'Ivoire) 

15:15 – 15:45 Tea / Coffee break sponsored by (Swakop Uranium) 

15:45 – 17:00 Workshop continues 

18:30 - 21:00 Ice breaker function. Venue: National Earth Science Museum, MME. 
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Tuesday, 04 November 2014 
Venue: Ministry of Mines and Energy, Auditorium (Ground Floor),  
6 Aviation Road, Windhoek, Namibia 

08:30 – 09:00 Registration  
Page No. of 

abstracts 

Session 1 Women and Climate Change  

 Chair:  Prof. Ezzoura Errami  

09:00 – 09:45 
Keynote Speaker: Dr. Mary Seely  
Women and Climate Change 

6 

09:45 – 10:05 
Esperança dos Santos 
Women and Climate Change 

19 

10:05 – 10:40 Tea / Coffee break sponsored by (Swakop Uranium)  

10:40 – 11: 00 
Sithabile Tirivarombo  
Hydrological impacts of climate change and implications on 
women’s roles: A case of the Zambezi River Basin 

20 

11:10 – 11: 35 
Prof. Dr. Bernhard Stribrny 
Climate Change: Chances and Challenges for Africa 

21 

11:35 – 11:55 
Lawal Halliru Salisu 
Women's Perception of Climate Change in Selected Desert Prone 
Frontline States of Northern Nigeria 

22 

Session 2 Earth Sciences and Local Communities  

 Chair:  Prof. Béatrice Tandia  

11:55 – 12:40 
Keynote Speaker: Prof. Patricia Vickers-Rich  
The Importance of early childhood education in Earth Sciences 

6 

12:40 – 13:00 
Wendy Taylor  
Cape Geoheritage and GEOteach:  Vehicles for powerful Geoscience 
education and community engagement 

23 

13:00 – 14:00 Lunch Break  

14:00 – 14:20 

Joyce Rukanda   
Climate Change: Farmer’s perception and their adaptation 
strategies, case study of Migambo and Kibohelo villages in Lushoto 
district,  Tanzania  

24 

14:20 – 14:40 
Minsozi Sibeso-Mweemba 
Small Scale Mining Industry of Namibia: An overview  

25 

14:40 – 15:00 
Maria Magdalena Mufenda 
The sampling journey of the Orange River Deposit 

 

15:00 – 15:35 Tea / Coffee break sponsored by (Swakop Uranium)  

15:35 – 15:55 
Joaquina José Da Costa 
Pedology and Pedogenesis  
 

26 

15:55 – 16:10 Short discussion and questions  

16:10 – 16:50                                   Poster Gallery walk  
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Wednesday, 05 November 2014 
Venue: Ministry of Mines and Energy, Auditorium (Ground Floor),  
6 Aviation Road, Windhoek, Namibia 

08:00 – 08:30 Registration  
Page No. of 

abstracts 

Session 3 
Geoheritage, Geotourism and Climate Change & 

Earth and Life 

 

 Chair:  Wendy Taylor  

08:30 – 09:15 
Keynote Speaker: Dr. Gabi Schneider  

Mining, Archaeology, Palaeontology and Climate Change 

7 

09:15 – 09:35 
Yankho Kalebe  

How Dinosaur Fossils have contributed to Geo-Tourism in Malawi 

27 

09:35 – 09:55 

Helke Mocke   

Fossil evidence for a more humid climate during the Pliocene in  

Northern Namibia’s Damaraland 

28 

10:00 – 10:35 Tea / Coffee break sponsored by (NAMDEB)  

10:35 – 11:00 

Christine  Omuombo 

Distribution of glycerol dialkyl glycerol tetraethers in surface soil and 

crater lake sediments from Mount Kenya, East Africa 

29 

11:00 – 11:20 
Dr. Gabi Schneider 

Mining in Protected Areas 

 

11:20 – 11:30 Short discussion and questions  

Session 4 Applications of Earth Sciences  
 Chair:  Mrs. Tea Juliette   

11:30 – 12:15 

Phoebe Oduor  

Land Cover Mapping for the Development of Green House Gas 

(GHG) Inventories in the Eastern and Southern Africa Region 

31 

12:15 – 12:35 

Gloria Simubali  

Understanding the Namibian surficial environment through the  

Regional Geochemical Baseline Mapping Programme 

32 

12:35 – 12:55 

Norwel Mwananawa and Penna  Utonih 

Geological contribution to urban land-use; Assessment of  

Municipal Waste Disposal Facilities in the Northern Namibia 

34 

12:55 – 13:00 Short discussion and questions  

13:00 – 14:00 Lunch Break  

14:10 – 17:00 Windhoek Cultural tour  

18:30 for 

19:00 
Conference Dinner at Nice Restaurant 
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Thursday, 06 November 2014 
Venue: Ministry of Mines and Energy, Auditorium (Ground Floor),  
6 Aviation Road, Windhoek, Namibia 

08:00 – 08:30 Registration   

Session 5 Earth and its Dynamics  
 Chair:  Dr. Monica Omulo, Maseno University  

08:30 – 09:15 
Keynote Speaker: Judith Kinnaird  

Four billion years of climate change – a volcanic contribution 

8 

09:15 – 09:35 

Dr. Do Cabo Vicky  

The geological and mineralogical aspects of the heavy rare earth 

element-rich Lofdal Alkaline Carbonatite Complex, north west 

Namibia 

36 

09:35 – 09:55 

Elena Repina  

Digital data analysing for better understanding of block-tectonic 

structures and neotectonic movements in Namibia 

37 

09:55 – 10:30                         Tea / Coffee break sponsored by (NAMDEB)  

10:30 – 11:00 

Martin Quinger  

Water in the Kalahari Sands! From investigation to groundwater 

management in the Cuvelai- Etosha Basin 

 

11:00 – 11:20 

Giesberta Shaanika 

Distribution and Textures of Ore Minerals in the Western Extension 

Ore Body, Matchless Mine, Namibia 

38 

11:20 – 11:40 

Clarisse Njovu  

Interet de l’approche de vulnerabilite des ouvrages face au 

glissement de terrain : cas de la ville de bukavu en commune de 

kadutu        

39 

11:40 – 12:00 

Ute Schreiber  

EARTH DATA NAMIBIA- (First) Steps Toward Modern Data 

Management 

40 

12:00 – 12:10 Short discussion and questions  

Session 6 Earth and Environment  
 Chair:  Gloria Simumbali  

12:10 – 12:55 

Keynote Speaker:  Dr. Mosidi Makgae 

The legacy of Asbestos Mining in South Africa and its rehabilitation 

program 

11 

13:00 – 14:00      Lunch Break  

14:00 – 14:20 
Fildelphia Mbingeneeko  

Recommended guidelines to remediate heavy metal contaminated 

41 
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mine tailings: Oamites Abandoned Mine Tailings, Namibia 

14:20 – 14:40 
Michelle Hijamutiti 

Soil contamination studies around the Berg Aukas Abandoned Mine 

43 

14:40 – 15:00 

Israel Hasheela  

Contamination mapping and land use planning: A case study for 

Tsumeb 

44 

15:00 – 15:35  Tea / Coffee break sponsored by (Dundee Precious)  

15:35 – 15:55 

Georgina Maphuti Kwata  

Monitoring of dust deposition and determination of mineral 

composition in the dust in gold mine and coal mines 

45 

15:55 – 16:15 

Rosina Leonard  

Governance implementation for the central Namib Uranium 

Province: Strategic Environmental Management Plan 

46 

16:15 – 16:30 Discussions and questions  

16:30– 17:00 
Way Forward and Closing Remarks  

Dr. GIC Schneider and Prof. E.  Errami 
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Integrated Coastal Zone Management for Sustainable Development 

 
Justina N. Shihepo 

Namibian Coast Conservation and Management (NACOMA) Projects 

Department of Environmental Affairs, Ministry of Environment and Tourism, Namibia 

 

The Namibian coastline extends from the Kunene River to the Orange River over a distance 

of 1572 km. The coast is bordered by the cold upwelling waters of the southeast Atlantic’s 

Benguela Current Large Marine Ecosystem (BCLME) on the seaward side and by four biomes 

(i.e. Namib Desert, Nama - Karoo, Succulent Karoo and Coastal Plains) on the terrestrial side. 

The inland boundary of the coastal zone is defined on the principle that environmental and 

socio-economic considerations must go hand in hand, and accordingly is located where the 

annual occurrence of fog lies between 11-25 days. Seawards, the coastal zone extends to 

the limits of Namibian territorial waters (12nm; first option) or encompasses the entire 

Exclusive Economic Zone (EEZ; second option).  

For sustainable development of the coast, a system of Integrated Coastal Management 

(ICM) is required. This system aims at mainstreaming biodiversity conservation and 

management into policy, legal, institutional and planning structures, in order to maintain 

the natural attributes of the coastal landscapes and seascapes and to ensure the socially and 

economically justifiable and ecologically sustainable development and use of natural 

resources within the coastal zone. For this purpose, the Namibian Coast Conservation and 

Management (NACOMA) Project was launched in 2006 to pave the way for ICM. Awareness 

creation, coastal profiling, establishment of relevant information, decision support and 

monitoring systems, drafting of coastal specific legislation and investments in critical 

ecosystems for biodiversity conservation and sustainable use are the focus and progress 

made by NACOMA to date. 
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The Value of Geologic Maps:  Challenges to provide relevant geoscientific information to 

the Namibian society 

 

Anna-Karren NGUNO 

 

Geological Survey of Namibia 

Email: anguno@mme.gov.na 
 
 

Geologic maps are an important source of natural resource information. They provide 

knowledge about the land and geology for a wide-range of user in society which include; 

urban planners, miners, researchers, engineers, consultants and the public. Geologic maps 

and their subsequent thematic product have immense economic and societal value, as they 

support our ability to locate and develop mineral (land based and marine), energy (fossil 

and nuclear fuels)   and water resources, assess and support groundwater quality, and 

hazardous waste disposal facilities, building materials, construction to name just a few.  

 

The Geological Survey of Namibia is made up of diverse professional individuals who play an 

important role in conduction geologic, and geologic hazards investigations and providing 

services that might be used to advise, inform, and educate stakeholder about the important 

of earth sciences in public policy decisions.  

 

Due to declining budgets, cutbacks and elimination of some projects, the Geological Survey 

will be unable to carrying out its essential programs/projects/ actives effectively, unless 

ways can be found to reverse the current trends. The effect of continue insufficient budget 

allocation on work of Geological Survey includes inadequate service delivery to the 

stakeholders.  

 

It is crucially important that the Geological Survey continue its efforts to conduct the work 

relevant to the issues of today and the future, to provide basic data and continue to map 

the geology and resources of the country.  
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Women and Climate Change 
 

Esperança dos Santos 
 

Endiama-EP, Angola 
Email: espsantos_66@hotmail.com 

 

We know that climate change is the result of the excesses of human activity and a predatory 

development model that is sustained by the consumption of fossil fuels and deforestation 

and the increased vulnerability of nature around  larger cities. 

The development of industries and the formation of large urban settlements have great 

influence on the evolution of climate in densely populated areas. The temperature in cities is 

usually higher than in rural areas, because more energy is produced in cities and due to heat 

build-up by paved surfaces. On the other hand, women pay higher prices in terms of crop 

loss, water shortages and destruction of homes; in addition, they constitute the majority of 

the workforce in agriculture, have lower access to work and income as well as reduced 

mobility. Also, they are more vulnerable to environmental disasters. It is thus a matter of 

urgency to support the Muheres Empderamento, particularly in the areas of education and 

health, and thereby strengthening economic development and poverty reduction, resulting 

in positive impacts on the climate. 

Women have an important role in the processes of rollback or containment of climate 

change as the they represent half of the world's population and more than half of the 

world's poor. Therefore, they have every right to express opinions and participate in 

decision-making concerning climate change. 
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Hydrological Impacts of Climate Change and Implications for Women’s Roles: 

 A case of the Zambezi River Basin 
 

Sithabile Tirivarombo 

 

Botswana International University of Science and Technology 

Email: statiri@gmail.com , tirivarombos@biust.ac.bw   

 

Situated in southern Africa, the Zambezi River Basin is characterised by high natural climatic 

variability, which renders the availability of water and food insecure, especially as most of 

the social and economic livelihoods rely on rainfed agriculture. Droughts are a recurrent 

feature and tend to be a major constraint to the basin’s livelihoods. At household level 

women are responsible for primary food production (agriculture), fetching water, health 

and sanitation, and energy provision (firewood). The SADC Regional Water Policy also 

stipulates that women play a pivotal role in the provision, management and safeguarding of 

water.  

The availability of water is exposed to the risks of high climatic variability and extreme 

weather events, which increases the burden of women’s roles. It is now common knowledge 

that the global climate is changing and that many of the impacts will be felt through water 

resources. Already temperatures are reported to have increased by 0.5oC in the Southern 

African region over the past century, with consequent impacts on water resources. In the 

face of climate change a high burden will be placed upon Woman in an attempt to harness 

the resources necessary for life.  

This presentation seeks to establish the hydrological impacts of climate change in the basin 

and their threats on women’s responsibilities. A joint hydrological and climate change 

modeling approach is applied to establish the state of the basin’s water resources in the 

near future and the results are used to assess the impacts on women’s roles. 
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Climate Change: Chances and Challenges for Africa. 

 

Prof. Dr. Bernhard Stribrny 

 

Federal Institute for Geosciences and Natural Resources (BGR) 

Stilleweg 2, 30655 Hannover, Germany 

bernhard.stribrny@bgr.de, Tel +49-511-6432806, Fax +49-511-643532806 

 

Since 1970, world primary energy consumption rose by 70%. While the highest growth rates 

result from oil and natural gas combustion, a strong increase of coal consumption is to be 

ascertained from the year 2000 on, particularly in China. In 2013 the global anthropogenic 

CO2 emissions reached approx. 47 Gt (109 t). Until 2030 another 50% increase of demand is 

projected. The reasons are a strongly growing world population as well as increasing 

individual energy consumptions.  

Climate is a statistical description of the mean weather conditions at one location in a 30-

years-long period. Climate is steered by different factors. An important factor is the 

composition of the atmosphere. Caused by growing fossil energy combustion the 

atmospheric CO2 contents rose from the year 1800 to 2007 by 35% from 280 ppmV to 380 

ppmV (10-6 volume shares). Increased CO2 contents in the atmosphere result in the 

greenhouse effect and in rising global average temperatures. These are linked to extreme 

weather events like heat waves, dryness, wild fires, storms, heavy rains and floods.  

A reduction of greenhouse gas emissions and an increase of renewable energy sources are 

necessary to minder climate change. For Africa chances are combined with the production 

and even export of renewable energies. Challenges are present in Africa in form of land 

grabbing and the southward movement of climatic and ecologic zones. 

 

Cultural group sponsored by 
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Women's Perception of Climate Change in Selected Desert Prone Frontline States of 

Northern Nigeria  

 

Salisu Lawal Halliru 

Department of Geography, Federal College of Education Kano, P.M.B. 3045 Kano State. 

E-mail:  Lhsalisu09@gmail.com 

 

Women usually form a high percentage of poor communities and are therefore the most 

vulnerable to and most affected by rapid environmental changes. Climate change is 

increasingly recognized as a major human security issue that poses serious global threats. 

Women and Men face different vulnerabilities to climate change and environmental 

degradation. When floods or droughts occur, women are among the first to feel the impacts 

on their livelihoods and daily lives.  

 

This study focuses on women’s perception of climate change and assesses its impact on 

local communities in desert prone frontline states of northern Nigeria.  It also makes 

recommendations on how to cope with the changing climate. Desktop studies and primary 

methods of data gathering, focus group discussions and semi-structured interviews with 

women leaders, residing within their communities for 20-40 years, were conducted in the 

course of this project, which was carried out in desert prone frontline states of northern 

Nigeria. Three states were selected, with two local governments being singled out from 

each state and two communities from each local government; finally 20 respondents were 

randomly selected for the project.  

 

The study revealed that all communities had noticed changes in climate but failed to identify 

their causes.  It was observed that women contribute to deforestation in their search for 

firewood, which leads to the disappearance of many plant species, among others things. The 

study concluded further that, as managers of natural resources and caretakers of their 

communities, women need to be at the forefront of adaptation measures in response to 

climate change. 
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Cape Geoheritage and GEOteach:  Vehicles for Powerful Geoscience Education and 

Community Engagement 

Wendy L. Taylor1, Tanya Dreyer1, Christel Tinguely1, Claire Browning2, Megan Harker3, 

Coenie de Beer2, Doug Cole2  

1 Department of Geological Sciences, University of Cape Town 
2 Council for Geoscience, Bellville Office 

3Freelance writer and communications consultant, Cape Town 

E-mail: wendy.taylor@uct.ac.za  

Geology is a fundamental part of the world around us and geoheritage is an integral part of 

this global natural heritage – it encompasses the landscape and natural objects, such as 

minerals, rocks and fossils, that play a key role in our understanding of Earth history. 

Geoheritage sites are important scientific assets as well as priceless cultural and educational 

resources that are shared by all countries.  

 

Through a partnership between the South African Council for Geoscience, the Geological 

Society of South Africa and the University of Cape Town, a new geoheritage project called 

“Cape Geoheritage” will create an interactive web portal that features geoheritage sites 

(GeoSites) in the Western Cape of South Africa. Visitors will enter the portal through an 

interactive geologic map with GeoSites presented as virtual field trips (VFT).  Each VFT site 

will feature immersive media including 360-degree panoramas, high-resolution panoramas, 

3D virtual specimens, videos, sound, and images. A team of geologists, geoscience educators 

and media developers has been assembled to design and create the site with the goal of 

eventually including GeoSites from all of South Africa.   

 

The Cape Geoheritage portal will be one of the primary learning tools in the UCT teacher-

training program called GEOteach. This program in the Department of Geological Science 

partners with the UCT Schools Development Unit to present short courses for local teachers 

on geoscience, planetary science and astronomy.  Interested teachers will be recruited from 

this program to help test and provide feedback on the VFTs as they are being developed.   
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Climate change: farmer’s perception and their adaptation strategies - a case study of the 

Migambo and Kibohelo villages in the Lushoto District, Tanzania 

 

Joyce Rukanda 

E-mail: rukandajoyce@ymail.com 

 

This study aims at understanding farmers’ perceptions and their adaptive capacity to 
climate change, including constraints, opportunities and acceptance of adaptive strategies 
in the Migambo and Kibohelo Villages of the Lushoto District, Tanzania. Both qualitative and 
quantitative methods were used in the proposed study including a structured questionnaire, 
semi-structured interviews, field observation and literature analysis. Also focus group 
discussions were carried out in both villages.  

Out of 70 households surveyed in the study, 100% of the farmers were aware that the 
climate is changing due to some causative factors including deforestation, clearance of 
forest areas for agricultural fields, food insecurity and recently a trend towards water 
scarcity, which had never occurred in this area before. The study reveals that farmers have 
started to adapt to climate change impacts by deploying several mechanisms including 
irrigation farming (68.4%) and agro forestry (91.4%). However, there are several constraints, 
especially lack of access to meteorological information (100%), failure to utilize technical 
indigenous knowledge in weather forecasting (100%), high cost of farm inputs such as 
fertilizers (100%), lack of extension services (74.3%), lack of access to credit (80%), and 
shortage of farmland (87.1%). Also, the study shows that while farmers are willing to adapt 
to climate change and its consequences, more knowledge is needed to overcome the causes 
of and enhance responses to climate change impacts. The study proposes the provision of 
sufficient extension services to ensure that weather forecasting information is disseminated 
to the farmers and to encourage the use of alternative energies, thus reducing dependence 
on forest resources. 

Cultural dance sponsored by 
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THE SMALL-SCALE MINING INDUSTRY OF NAMIBIA: AN OVERVIEW 
 

Minsozi Sibeso-Mweemba 
 

Ministry of Mines and Energy, Directorate of Mines, 6 Aviation Road, P/Bag 13297, Windhoek, Namibia 

 
 

Small-scale mining constitutes an important means of income generation in Namibia, 
especially in rural areas, where jobs are scarce. The Namibian Government recognizes that a 
well-organized and supported small-scale mining sector has great potential in improving the 
high unemployment rate and reducing poverty.  
 
Currently some 10,000 small scale miners are estimated to be exploiting semi-precious 
stones, dimension stones, metal ores and collector minerals in various parts of Namibia. In 
general, the small-scale mining sector of Namibia can be grouped according to four different 
types of commodities, with mineral specimens and gemstones constituting approximately 
80%, ornamental stones ~ 10%, tin and tantalum ~ 5% and building materials ~ 5%. 
 
The Ministry of Mines and Energy, through its Small-Scale Mining Division (SSMD), is 
mandated to stimulate the growth of the sector through targeted intervention strategies. 
The key areas of intervention are currently formalizing the sector and facilitating the 
empowerment of miners through relevant information sharing and skills training. Areas of 
training include - but are not limited to - policies governing the sector, procedures for 
acquiring mineral rights, environmentally-friendly mining techniques, rehabilitation of 
mining areas and essential geological information for effective prospecting and identification 
of minerals. Although the exact contribution to the country’s GDP is not known, the industry 
has proven to have a significant impact on the livelihoods of miners and their families and 
the nation at large. 
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PEDOLOGY AND PEDOGENESIS 

 
Joaquina José Da Costa 

 
Hoje- Ya –Henda Avenue , Luanda, Angola 

Email: muxima1961@live.com  
 
 
PEDOLOGY  
Greek pedon pedology (soil, land) is the name given to the study of soils. The pedology is 
science related to the study of soils, and their natural environment integrates the área of 
Physical Geography and soil science the other being edaphology. The pedology considers 
the soil as a natural body a product synthesized by nature and subjected to weathering 
action.  
 
The edaphology imagine the soil as a natural nursery for plants. Soil is a unconsolidated 
body material overlying the surface. Soil is constituted of three phases: solid (minerals and 
organic matter) liquid ( soil solution) and gaseous (air). The pedology studies pedogenesis, 
soil morphology and soil classification. The pedology science is very important for the social 
and economic development of country and region to inform general characteristics and 
peculiar soil data indispensable to the planning of land use in the fields of agronomy, 
geography, geology, geomorphology, biology and ecological Projects scope.  
 
PEDOGENESIS  
Pedogenesis or soil formation is the process in which a given soil is formed as well as their 
characteristics and their evolution in the landscape. Five elements are determining the 
quality of soils formed: Relief, the original rock, climate, biosphere and time. Structural 
analysis of cover soil allow us to review the relationship between geomorphology and Soil, a 
reassessment of the role of pedogenesis relief evolution: 1) the internal circulation of the 
solutions of the soil is such an important factor in the patterned relief as surface erosion, 2 ) 
covers the soil in dynamic equilibrium conditions witness less erosive activity, while 
processing systems witness lateral sides imbalances in water, 3) the presence of stonelines 
sômbricos horizons and can be buried alone resulting from biological activity, 4) genesis 
body ferruginous (breastplates and concretions) may represent only one stage of alteration 
of rocks and soil formation and thus not evidence of actions paleoclimatic.  
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HOW DINOSAUR FOSSILS HAVE CONTRIBUTED TO GEO-TOURISM IN MALAWI 

Yankho Naomi Kalebe  

E-mail: ykalebe6@gmail.com  

Most fossilised dinosaur remains of earliest stages are found in Africa and the southern part 

of Eurasia. Malawi in particular has yielded unique and important prehistoric treasures in 

the Karonga District, palaeontological sites being as old as the early Jurassic period (ca. 200 

million years). 

The vertebrate remains of Sauropod Dinosaurs of uncertain genera were discovered in the 

northern part of the country. The occurrence of such fossils that promote tourism has 

encouraged the government of Malawi to build a museum and finance geo-heritage 

activities in the area.  

The dinosaurs from Malawi are estimated to be from the Cretaceous period. They were 

named Malawisaurus and Karongasaurus after localities of occurrence. Malawisaurus, 

whose skeleton is mounted in the Karonga Museum, constitutes the majority of the fossils 

collected from Malawi. The remains were collected at Mwakasyunguti by Dixey in 1928. 

During the Cretaceous mass extinction event the dinosaur species were wiped out, so 

Karonga offers a valuable source of information, which attracts tourist from all over the 

world.  The fossil remains were found in dinosaur beds, which consist of soft current-bedded 

red grits and siltstones with intercalated bands and lenses of concretionary limestone. 

Stratigraphically, the Karonga District comprises the pre-Karoo Malawi Basement Complex, 

overlain by the Karoo Supergroup and Cretaceous to recent deposits.  

The dinosaur remains demonstrate and promote Malawi's rich geological phenomenon by 

providing unique opportunities for discovering, studying and sharing this endowment with 

the region and the world.  

 

Windhoek Cultural Tour sponsored by 
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Fossil evidence for a more humid climate during the Pliocene in northern Namibia’s 

Damaraland 

 
H. Mocke 

 
Geological Survey of Namibia, 1 Aviation Road, Windhoek 

E-mail: hmocke@mme.gov.na 

 
 

Travertine deposits are preserved in many places in Namibia, but our knowledge about them and 

the fossils they contain is poor. The Damaraland of Namibia has several well developed deposits of 

superficial carbonate rocks in the Oruvandje, Warmquelle and Sesfontein areas. These carbonates 

include waterfall travertines, speleothems, swampland tufas and associated marls, hardpans, 

calcified leptosols and calcretes of various types. The travertine masses occur over vast surface 

areas, and most of them have been preserved in valleys high above the extant valley floors. Various 

deposits are so extensive that they may span a considerable period of geological time.  

 

Several terrestrial snails have been found in hard pan carbonates and waterfall travertines, e.g. 

planorbid snails, snails of the genera Bulinus, Achatina, Lymnaea and the subulinid shell, Opeas. At 

Ongongo Gorge in the Warmquelle area, rich fossil leaf impressions of plants such as Ficus, 

Colophospermum and Salvadora were noted. The most interesting discovery was the diverse 

micromammal fauna in cave-fill sediments of the Okozonduno waterfall travertine, which included 

diverse rodents, macroscelids, bats, fishes, frogs, birds, lizards and snakes. The discovery of the 

extinct genus Stenodontomys at Okozonduno, which was originally described from the Middle 

Pliocene of Makapansgat and the Early Pliocene of Langebaanweg in South Africa, suggests that the 

Okozonduno travertine deposits are likely to be Pliocene or older. 

 

The Oruvandje and Warmquelle waterfall travertines and the ecological requirements of extant 

rodents found therein provide evidence for a more humid palaeoclimate during the Pliocene than 

the present day arid regime of this region. The Pliocene vegetation at Okozonduno would have been 

equivalent to wooded savannah.  
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Distribution of glycerol diakyl glycerol tetraethers in surface soil and 

crater lake sediments from Mount Kenya, East Africa 

 

Christine Omuombo 1, 2, Arnaud Huguet 2,3, David Williamson 2,4 

and Daniel Olago 1 

 
1) University of Nairobi, P.O Box 30197- 00100, Nairobi, Kenya 

2) Université Pierre et Marie Curie (UPMC), UMR 7618 BioEMCo, 4 Place Jussieu, 75252 Paris, Cedex 5, France 

3) CNRS UMR 7618 BioEMco, 4 Place Jussieu, 75252 Paris, Cedex 5,France 

4) World Agroforestry Centre – ICRAF, P.O Box 30677-00100, Nairobi, Kenya 

 

Glycerol diakyl glycerol tetraethers (GDGTs), a palaeoclimate proxy based on the relative 

abundance of lipids produced by archaea and bacteria, is gaining wide acceptance for the 

determination of past temperature and pH conditions. This study looks at the spatial 

distribution and abundance of GDGTs in soil and sediment samples along an altitudinal 

transect from 3 crater lakes of Mt. Kenya (Lake Nkunga, Sacred Lake and Lake Rutundu) 

ranging in elevation from 1700m – 3080m above sea level. GDGTs were extracted with 

solvents and then analysed using high performance liquid chromatography/atmospheric 

pressure chemical ionization-mass spectrometry (HPLC/APCI-MS). Mean annual air 

temperature and pH were estimated based on the relative abundance of the different 

branched GDGTs, i.e. on the MBT (Methylation index of Branched Tetraethers) and CBT 

(Cyclization ratio of Branched Tetraethers) indices. Substantial amount of GDGTs were 

detected in both soil and sediment samples. In addition, branched GDGT distribution was 

observed to vary with altitude. These results highlight the importance of quantifying the 

branched GDGTs to understand the environmental parameters controlling the distribution 

of these lipids. The MBT/CBT proxy is a promising tool to infer palaeo temperatures and 

characterize the climate events of the past millennia in equatorial east Africa. 
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CHARACTERISATION OF CAMPANIAN AGE IN THE IVORIAN SEDIMENTARY BASIN WITH 

AGGLUTINATED FORAMINIFERS 

Adele Atteba
1
 ; E. T. Goua; T. K. Koffi; V. L. N’da; L. K. Duffi 

Analyses and Research Center,  PETROCI HOLDING National Petroleum Company, Côte d’Ivoire 
E-mail: aatteba@petroci.ci  

 

Up to the 1990s, Campanian in the Côte d’Ivoire sedimentary basin could not be identified 

by foraminifers (micropaleontology)-GOUA, 1997.  Indeed the  planktonic microfauna in this 

region is characterized by the absence of the marker species of Campanianage 

(Globotruncanidae) . But since the inventory of the agglutinated foraminifers recorded from 

several drilling wells (about 40 ) in the Côte d’Ivoire sedimentary  basin  allowed to highlight 

an association of characteristic forms of Campanian age (Gaudryina) . Indeed species 

belonging to the genus Gaudryina were found in several wells in association with well-

known Campanian characteristic palynomorphs and nannofossiles in Côte d’Ivoire and the 

African West sedimentary basins. 

Recent studies highlighted the absence of these Gaudryina whose tests cement is made of 

calcareous material in the wells drilled in deep sea (beyond 2000 m). However two species 

with siliceous cement test (Silicosigmoilina californica and Uvigerinammina jankoi) are used 

to characterize Campanian in these deep environments. 
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Land Cover Mapping for the Development of Green House Gas (GHG) Inventories in the 
Eastern and Southern Africa Region 

Phoebe Oduor
1
; Jaffer Ababu

1; 
Tesfaye Korme

1
; Hussein Farah

1
; Ashutosh Limaye

3
; Daniel Irwin

2
; Gwen Artis

3 

1
Regional Center for Mapping of Resources for Development, Nairobi, Kenya.

 

2
NASA Marshall Space Flight Center, Huntsville, AL, United States.

 

3
Regional Visualization and Monitoring System (SERVIR), Huntsville, AL, United States. 

 
Anthropogenic activities are responsible for the largest share of greenhouse gas (GHG) 

emissions. Different land cover types act as sources or sinks of carbon dioxide (CO2), the 

most dominant GHG. Under the oversight of the United Nations Framework Convention on 

Climate Change (UNFCCC) the Eastern and Southern Africa (ESA) region countries are 

developing Sustainable National GHG Inventory Management Systems. While the countries 

in the ESA region are making substantial progress in setting up GHG inventories, there 

remain significant constraints in the development of quality and sustainable National GHG 

Inventory Systems. For instance, there are fundamental challenges in capacity building and 

technology transfer, which can affect timely and consistent reporting on the land use, land-

use change and forestry (LULUCF) component of the GHG inventory development.  

SERVIR Eastern and Southern Africa is a partnership project between the National 

Aeronautics and Space Administration (NASA) and the Regional Center for Mapping of 

Resources for Development (RCMRD), an intergovernmental organization in Africa, with 21 

member states in the ESA region. With support from the United States Agency for 

International Development (USAID), SERVIR ESA is implementing the GHG Project in nine 

countries. The main deliverables of the project are land cover maps for the years 2000 and 

2010 (also 1990 for Malawi and Rwanda), and related technical reports, as well as technical 

training in land cover mapping using replicable methodologies. Landsat imagery, which is 

freely available, forms the main component of earth observation input data, in addition to 

ancillary data collected from each country. Supervised classification using maximum 

likelihood algorithm is applied to the Landsat images. The work is completed for the initial 

six countries (Malawi, Zambia, Rwanda, Tanzania, Botswana and Namibia) and ongoing in 

the additional three countries (Ethiopia, Kenya and Uganda). Our presentation focuses on 

the status of the GHG Project, with particular emphasis on the replicable methods adopted, 

dissemination mechanisms and technology transfer, as well as the database of products 

delivered to participating countries. 
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Understanding the Namibian surficial environment through the Regional Geochemical 

Baseline Mapping Programme 

Gloria Namwi Simubali 

Geological Survey of Namibia, 1 Aviation Road, Windhoek 

E-mail: gsimubali@mme.gov.na 

 

Geochemical baseline studies have been proved over the years in various countries as an 

important index in environmental assessment.   At present the geochemical baseline of the 

Namibian land cover has not yet been fully defined.  To fill this significant knowledge gap 

about the composition of the surface regolith within the Namibian borders, the Geological 

Survey of Namibia (GSN) embarked on a regional geochemical baseline mapping programme 

in 1999.  The Namibian regional geochemical baseline mapping project (RGSP) aims to 

acquire and document the baseline abundances and spatial distribution of a wide range of 

chemical elements in soil and stream sediments. 

The determination to acquire more knowledge of the structure, composition and dynamics 

of the Namibian landforms and related effects on human life-support systems is driven by 

the growing demands on mineral and energy resources, water, soils and materials, problems 

of pollution and waste disposal, as well as vulnerability of human life to natural 

anthropogenic hazards.  The data generated through this project is not only expected to aid 

exploration for mineral resources, earth science research, environmental assessment and 

land use planning in Namibia, but will also be relevant to economic and environmental 

policies.   

The sampling phase is performed on the basis of 1:250,000 scale map sheets by collecting 

stream and soil sediments at an average sampling density of one sample site per 10 km2.  

More than 20,000 samples have been collected from eight 1:250,000 scale map sheets since 

the inception of the project, covering about 20% of the country.  Two size fractions are 

collected as composite samples from each sample site.  The composite sample is screened 

(dry sieving) in the field using nylon sieve mesh to produce 5 kg of coarse fraction (< 2mm) 

and 60 grams of fine fraction (<180 µm).  Samples are delivered to the GSN Laboratories, 

where they are further processed and analysed for chemical composition by Wavelength 

Dispersive X-Ray Fluorescence (WD-XRF) Spectrometer and Inductively Coupled Plasma 

Atomic Absorption Spectrometer (ICP-AES). The generated data will be evaluated, 

interpreted and plotted to produce geochemical maps for incorporation in the geochemical 

database, which will be accessible to the general public. 
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By sponsoring this project, the Namibian Government acknowledges that economic 

development depends on the environment and that continued environmental degradation 

could threaten our actual survival. Since natural processes and human activities are 

continuously modifying the chemical composition of our environment, it is important to 

determine the present abundance and spatial distribution of elements across the Namibian 

surface in a systematic manner. 
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Geological Contribution to Urban Land Use and Environmental Assessment of Municipal 

Waste Disposal Facilities in Outapi, Oshikuku, Okahao, Ruacana and Opuwo, northern 

Namibia 

Norwel Mwananawa, Penna Utonih, Israel Hasheela, Rosina Leonard, Michelle Hijamutiti 
 

Geological Survey of Namibia, 1 Aviation Road, Windhoek 

Email: nmwananawa@mme.gov.na  

 

If not properly managed, municipal waste disposal facilities have a potential to pollute 

surrounding environments as well as groundwater, the latter being a scarce resource in a 

semi-arid country like Namibia. As part of its task to contribute to land use planning the 

Geological Survey of Namibia (GSN), through its Division of Engineering and Environmental 

Geology, undertook an assessment of the conditions of municipal waste disposal facilities in 

Northern Namibia (Outapi, Oshikuku, Okahao, Ruacana and Opuwo). The focus was to 

establish the geological formations on which the facilities were located, and to assess risk 

potential, including groundwater contamination, stability of the facilities and effects upon 

the environment.    

The surface geology of the northern regions is characterized by unconsolidated to semi-

consolidated sand and gravel, local calcrete of the Cuvelai-Etosha Basin and 

metasedimentary rocks of the Damara Supergroup (Otavi and Nosib Groups) to the west at 

Opuwo and Ruacana. A series of small perched aquifers exists at shallow depths within the 

Andoni Formation (semi-consolidated sands). They provide easily accessible good quality 

drinking water for scattered villages and are recharged by infiltration of rainwater.  

Waste disposal facilities (sewage ponds and waste dumps) in the north are located on the 

edge of the towns or in the surrounding villages, except for Oshikuku, where sewage ponds 

are situated within the town itself. With the exception of Oshifo (Ruacana) and the Oshikuku 

Roman Catholic Mission, sewage ponds are lined with a concrete embankment wall to 

prevent infiltration of sewage water to groundwater.  Waste dumps (landfills) are located in 

burrow pits, where earth materials were excavated for road construction. Additionally they 

are not lined and have no monitoring boreholes, with some not even being fenced in, 

making them a great source of contamination. The Oshikuku and Okahao dumps are close to 

floodplains (Oshanas), further increasing the risk of groundwater/surface contamination. 

The effects of the waste disposal facilities are mainly dependent on their locations and 

management. The operating practices at landfills include the collection of bottles and cans 
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for recycling purposes and burning of material in order to reduce the volume and control 

bacteria. 

The weaknesses that were identified regarding waste and sewage management at the 

surveyed towns can be used to improve the extant situation at these towns, as well as other 

settlements across Namibia. 
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The geological and mineralogical aspects of the heavy rare earth element-rich Lofdal Alkaline 

Carbonatite Complex, northwestern Namibia 

 
1V. DO CABO, 2F. WALL, 3S. SWINDEN, 4E. LOYE, 5R. ELLMIES 
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2
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3
Camborne School of Mines, University of Exeter (f.wall@exeter.ac.uk) 

4
Camborne School of Mines, University of Exeter (el282@exeter.ac.uk) 

5
Kunene Resources Limited (rellmies@gmail.com) 

 

The Lofdal Alkaline Carbonatite Complex (LACC) is rare amongst carbonatites given that it contains 

the mineral xenotime-(Y), and is a potentially economic deposit of heavy rare earth elements.  

Carbonatites are the world’s main source of rare earth elements (REE) required for many digital and 

clean technologies, but are almost always strongly enriched in the low atomic number ‘light REE’ 

(LREE), La - Nd, compared to the higher atomic number members of the series classed as mid (Sm, 

Eu, Gd) and heavy REE (Tb – Lu). It is deposits of these mid and heavy REE, which are currently most 

sought after in order to provide diversity of supply from the ion adsorption clay deposits in southern 

China. Lofdal is thus more than a curiosity - it is an important new deposit, from which lessons may 

be applied to other carbonatite and alkaline complexes in order to improve exploration success for 

HREE. Today it is the only HREE-enriched carbonatite under investigation, and the most HREE-

enriched carbonatite described so far. 

The swarm of carbonatite and phonolite dykes at Lofdal and the nearby syenite and nepheline 

syenite plugs of the Oas intrusion were first noted during regional mapping by Frets (1969). 

Preliminary exploration was done, plus various geochronological studies and work on the 

petrogenesis of the syenites. Wall et al. (2008) published the first detailed account of the xenotime-

(Y) at Lofdal. A recent PhD study (Do Cabo, 2013), together with exploration by Namibia Rare Earths 

Inc., identified additional carbonatite and phonolite dykes (totalling over 1000 in an area of < 200 

km2, many of them LREE- and HREE-enriched) and two larger carbonatite plugs, plus HREE 

mineralised zones, metasomatised rocks, breccias, nepheline syenite plugs, breccias and mafic rocks, 

including a lamprophyre.  

This paper describes the geology, geochemistry and major mineralogy of the Lofdal Alkaline 

Carbonatite Complex, as well as compares Lofdal to other carbonatites, including other REE deposits, 

in order to better understand the HREE concentration at Lofdal. 
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Digital Data Analysis for a Better Understanding of Block-Tectonic Structures and 

Neotectonic Movements in Namibia 

 

Elena Repina 
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An attempt is made to define geomorphological structures and understand the character, 

vector and amplitude of neotectonic movements in block structures by analysing raster and 

vector digital data, including Landsat imagery, hypsometric, hydrographical, geological and 

geophysical maps, maps of landscapes and soils, as well as SRBT data of Namibia and the 

African continent. The aim of the project is to create a map of morphostructures and 

neotectonic movements in the north-western part of Namibia, which is presented with 

ARCVIEW software. 

 

The number of tectonic blocks was identified, with block borders being determined by 

correlation of lineaments recognized on hypsometric and hydrographical maps; in some 

cases these coincide with geological faults identified on Landsat images, geological and/or 

geophysical maps. The concurrence of three or, more rarely, of two factors was considered 

sufficient for determining the borders and shapes of the blocks. The thus defined blocks 

showed a good correlation between big geomorphological landforms and main geological 

structures.  

 

The vector and relative amplitude of movements of the separate blocks can be roughly 

determined by analysing the development of exogenetic processes, drainage patterns, 

configuration of isohypses, age of the geological structures and other data. 

 

The work showed that four directions of tectonic faults determined the block-mosaic of 

Namibian geomorphological structures, i.e. two orthogonal and two diagonal directions 

possibly responding to global faults systems. 
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Distribution and Textures of Ore Minerals in the Western Extension Ore Body, Matchless 
Mine, Namibia 

 
Giesberta N. Shaanika, Frederick A. Kamona  
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E-mail: giesberta91@gmail.com  
 
The Matchless Mine, situated some 30 km outside of Namibia’s capital Windhoek, is one of 
the localities where copper is being mined. The Matchless deposit is a volcanogenic massive 
sulphide (VMS) Cu-Zn (Ag-Au) - type occurrence associated with the tectonic evolution of 
the Damara Belt. It is located within a linear amphibolitic unit, i.e. the Matchless 
Amphibolite Belt, which represents a remnant of the oceanic crust of the Khomas Sea 
separating the Congo and Kalahari Cratons before the Damaran Orogeny. This study focused 
on the Western Extension of the deposit with the aim of determining the textures as well as 
the distribution of sulphide ore. Stratigraphic studies and comparison to the accepted VMS 
model aimed to determine whether the mine sequence was overturned. To understand the 
stratigraphy as well as the distribution and textures of sulphides, underground geological 
mapping, ore microscopy and X-ray diffraction (XRD) analysis were employed.  
 
The study revealed that mineralisation occurs as massive sulphide ore, disseminated 
sulphide grains and banded (veined) ore, consisting mainly of pyrite, chalcopyrite, sphalerite 
and pyrrhotite in decreasing order of abundance. The massive ore dips to the north-west 
and is sandwiched by banded or stringer ore, which gradually changes into disseminated ore 
with increasing distance from the massive ore. The hanging wall units consist of psammitic 
schist, amphibole schist and quartzite, while the footwall mineralisation is hosted by quartz-
sericite schist.  
 
This lithological relationship suggests that the stratigraphic sequence is right-way-up, as the 
magnetite quartzite, which according to the general VMS model represents a late 
exhalative, occurs above the main ore horizon. It was also found that deformation and 
metamorphism led to textural and mineralogical changes, brought about by recrystallisation 
as well as remobilization of ore to favourable locations. This is preserved as euhedral 
porphyroblasts of pyrite and anhedral grains of chalcopyrite. In addition, replacement 
textures were observed, with highly fractured pyrite grains being replaced by chalcopyrite. 
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INTERET DE L’APPROCHE DE VULNERABILITE DES OUVRAGES FACE AU GLISSEMENT DE 
TERRAIN: CAS DE LA VILLE DE BUKAVU EN COMMUNE DE KADUTU 

 
BALEGAMIRE NJOVU Clarisse 

Center de Recherche en Sciences Naturelles  
E-mail: clarabalega@gmail.com 

 
Le 26 mars 2013 à Bukavu, une partie de la tour de la Paroisse de Kadutu a été 
endommagée. Dix jours plus tôt un séisme avait été ressenti (dans la nuit du 16 mars) mais 
aussi un autre du 9 mars. En 2008, les fissures qui avaient été causées par le séisme de 2002 
et bien d’autres se sont accentuées jusqu’ à être visible de l’extérieur. Il est possible que les 
récents séismes, qui ont secoué la ville, aient plus instabilisé le bâtiment de sorte qu’il ne 
suffisait que d’une petite secousse pour qu’une partie de la paroisse cède. A environ 10m 
dudit bâtiment, un éboulement de terrain était observé. Après analyse, on a remarqué que  
ces deux incidents dont l'éboulement de terrain et la rupture d’une partie de la tour ont 
coïncidé. Cela nous a amené à dire que le deuxième événement proviendrait du premier 
bien que les facteurs topographiques, géologiques, hydrologiques, climatiques et 
anthropiques ne sont pas à mettre à l’écart. C’est à partir de la collecte des témoignages des 
dommages, les renseignements historiques fournis par la bibliographie et les observations 
de terrain au moyen d’une boussole, d’un GPS et de la photographie que nous allons 
produire notre article Le travail aura pour but de montrer que la vulnérabilité augmente 
dans la ville par les fissures présentes dans les maisons, le non-respect de l’urbanisme et 
normes de construction. 
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First Steps in Modern Data Management 
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Geological research in Namibia dates back to the early 1900s, when the first government-

appointed geologist set up office in the capital Windhoek, both to investigate the young 

colony´s geological potential, and to oversee early mining and exploration activities. During 

the following century a mass of information accumulated, the earliest maps having been 

compiled without the aid of either topographic base maps or aerial photographs. To 

preserve and enhance this wealth of information, complementing systems have been 

developed to store both historic and new data. Apart from exploration results, the latter 

include regional mapping, geochronology, geochemistry, high-resolution airborne 

geophysical surveys, as well as original research in a variety of relevant fields (e.g. 

stratigraphic correlation, sedimentology, palaeontology) in the form of papers and 

presentations. “Earth Data Namibia” is a customized geo-information system, facilitating 

easy access to various spatial and metadata sets as well as scanned documents, while its 

web application presents an overview of the geoscientific information provided by the 

Geological Survey of Namibia. 
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Recommended guidelines to remediate heavy metal - contaminated mine tailings: 

Oamites Abandoned Mine Tailings, Namibia 

F. Mbingeneeko  
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Heavy metal contaminated tailings from abandoned mines may cause adverse 

environmental, social and economic impacts. The best available remedial strategies for 

heavy metals (Ni, Cr, Cu and Hg), which are mostly found in the Oamites Mine Tailings 

(OMT), are critically evaluated. The principles, advantages and disadvantages of potential 

remedial strategies, such as soil washing, capping of the mine tailings by chemical and 

physical stabilisation methods, excavation and land filling, as well as phytoremediation 

techniques (i.e. phytoextraction and phytostabilization) are presented. The study mainly 

recommends the phytostabilization metal excluder strategy to remediate heavy metal 

toxicity. Additionally, other good practise measures to deal with the compacted physical 

structure, extreme pH levels and the organic nutrients deficiency of tailings are presented. 

 

Numerous metal excluder plants have been identified, which best tolerate the harsh arid to 

semi-arid, salty and acidic pH environment in which the OMT is situated. These plants 

mainly tolerate heavy metal concentrations, such as Ni, Cr, Cu and Hg. In total, eight plant 

species belonging to five families were recommended based on their potential in 

phytostabilization of heavy metals. The eight plant species are: Isocoma veneta (Kunth) 

Greene, Euphorbia sp., Dalea bicolor (Humb and Bonpl. Ex Willd), Bidens humilis (Kunth), 

Atriplex canescens (Pursh) Nutt, Helichrysum candolleanum (H. Buek), Blepharis diversispina 

(Nees) C.B. Clarke and Hoslundia opposite (Vahl). Additionally, the application of bacterial 

fungi, such as Azospirllum brasilense SP6 and the arbuscular mycorrhizal fungi to the acidic 

and metaliferous tailings helps to stimulate the microbial community in the soil, which in 

turn supports plant growth and seed germination in toxic, acidic and arid to semi-arid 

climatic conditions. Similarly, the application of bacteria such as Pseudomonas putida and 

Bacillus megaterium is also recommended to stimulate indigenous plant growth under dry 

climatic conditions.  

 

Geographic information system (GIS) techniques are recommended to monitor vegetation 

development and change over time. GIS also shows the spatial distribution of heavy metals 

present in the tailings. During vegetation development, additional methods are 
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recommended to test the bioavailability of heavy metals in the soil (DTPA-extractable), and 

to determine the acid neutralising effect of organic matter (ANC test), which in turn may 

pave the way for the establishment of increased faunal and floral biodiversity and microbial 

growth. Also, other vegetation measurements and assessments are recommended to 

determine the effectiveness of the established vegetation. Finally, extensive research should 

be undertaken on the available native trees in the vicinity of the Oamites Mine Tailings, and 

their usefulness in the remediation of heavy metal contaminated tailings. 
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 Soil contamination Studies around the Berg Aukas Abandoned Mine 

 

Michelle Hijamutiti, Israel Hasheela, Rosina Leonard, Oscar Shaningwa, Itaveleni Mupewa 

 Geological Survey of Namibia, 1 Aviation Road, Windhoek 

E-mail: mhijamutiti@mme.gov.na 

 

Berg Aukas is a historic mining area, where lead, vanadium and zinc ores were mined and 
roasted on site until 1979, when the mine closed. Roasting of ores produced an 
environmental hazard in the area. Initial soil contamination studies started in 2007 upon 
Namibian Cabinet request. In 2013 the Berg Aukas area was revisited by the Division of 
Engineering and Environmental Geology (DEEG) of the Geological Survey to conduct a 
second soil sampling survey, the purpose of which was to fill in data gaps and give an 
improved understanding of the extent of the contamination by taking additional samples at 
closer-spaced intervals. 230 and 156 surface soil samples were collected in the Berg Aukas 
area in 2007 and 2013, respectively and analyzed for various pollutants. The main pollutants 
were found to be metals like lead, cadmium, arsenic, mercury, molybdenum and vanadium.  

The two analytical surveys of 2007 and 2013 showed that contamination in the area 
persists. The Berg Aukas mine area has been used as a Youth Training Center since the early 
1990s by the Government of Namibia, whose main activities are livestock and horticultural 
farming. Because of these land uses and the potential health risks, the studies conducted by 
DEEG were aimed at advising the local community how to minimize this risk by delineating 
no-go areas for agricultural use and by diversifying the crops grown on contaminated soil 
(introduction of crops less vulnerable to high heavy metal contents).  

Exposure, over a long period of time, to high concentrations of heavy metals found in the 
soil and some crops can cause severe health problems like diabetes, skin lesions, bladder 
problems, neurological effects, as well as skin, kidney or lung cancer.  The study established 
that the contamination decreased rapidly away from the mine site in all directions, which 
opened options for future farming operations in the area. 
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Contamination mapping and land use planning: A case study for Tsumeb 
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Tsumeb town, located in the central northern part of Namibia has a long history of mining 

and smelting copper ores, dating back to the early 1900s. These activities have created a 

legacy of contamination in and around the town of Tsumeb. Contamination prompted the 

Namibia government to conduct studies establishing levels of contamination, as well as 

areas affected. It was established that the general distribution of As and the rest of the toxic 

metals in Tsumeb soils is higher closer to the smelter, and trends towards the Northwestern 

side of the smelter facility and Tsumeb Town. Recommendations were therefore given to 

the Tsumeb Town Council to direct residential area development into the southern and 

southwestern areas where contamination is not at critical levels. Also, all agricultural 

activities near the smelter, especially in the areas towards the northwest of the smelter 

should be ceased. 
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Monitoring of Dust Deposition and Determination of Mineral Composition in the Dust 

Emission of Gold and Coal Mines  
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One problem facing South Africa is air pollution, which contributes to environmental and 
health impacts, and affects economic activities. Air Pollution has the potential to change the 
climate with unpredictable but potentially severe consequences on a local and global scale. 
Because large volumes of air cannot be contained, atmospheric pollution can only be 
controlled at its source. Major areas of concern are mines and other industrial sites which 
produce high levels of smoke and other pollutants (dust deposition). Most air pollution 
problems thus result from human patterns of energy use and production (mineral 
production such as gold, coal, copper, etc.).  
 
Monitoring of dust in South Africa dates back to the 1970s using ASTM D1739:1982 without 
wind shield. The instrument uses water to retain the emitted dust in a bucket, but makes 
small impact on dust retention. Another instrument used to measure and monitor dust 
emission is the ASTM D1739:1982, BS 1747 part 5 directional dust deposition gauge, Dust 
Watch. The method adopted for dust monitoring is ASTM D1739:1998, because it is the 
most efficient dust collector, which was shown by another study. Measurement and 
monitoring of dust can be used to predict dust deposition rates, determine the source of 
dust pollution, and in some cases to calculate the concentration of PM10, SOx, NOx and Pb  
to name but a few. Dust deposition from mineral processing sites can be high or low, but 
the receptor is still subject to background and other dust sources, which necessitates the 
monitoring of dust levels, mineral composition of the dust and meteorological data with the 
directional dust deposition gauge. Determining the source of dust pollution is strongly 
influenced by the prevalent wind direction.  
 
The purpose of this study was to monitor dust deposition and determine the mineral 
composition of the dust. The assessment of deposition rates will help with 
recommendations on techniques and standards to be used for dust monitoring by mining 
houses. 
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Governance Implementation for the Central Namib Uranium Province: Strategic 

Environmental Management Plan 
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Mining is associated with positive synergies such as employment, infrastructure 
development and various socio-economic benefits. However, the potentially negative 
effects on air quality and radiation, water quality and quantity as well as tourism are 
amongst the major concerns.  
 
The Strategic Environmental Management Plan (SEMP) for the Central Namib Uranium 
Province is an over-arching framework arising from the Strategic Environmental Social 
Economic Assessment (SEA) for the uranium province, an initiative that provides vision and 
generates a culture of collaboration among the mining industry, government and the public. 
SEMP is a governed operational plan addressing cumulative impacts of existing and 
potential developments through monitoring and management of indicators. The objective is 
to safeguard the environment, as well as the utilization of Namibia´s uranium resources to 
contribute to sustainable development in the Erongo Region and Namibia as a whole. 
Assessment of indicators is rated through twelve Environmental Quality Objectives (EQOs), 
articulating specific goals with set standards, defining the limits of acceptable change 
caused by uranium mining. The SEMP operational plan currently comprises 38 desired 
outcomes, 46 targets, and 125 indicators spread across all EQOs, and data are assessed to 
measure targeted performances annually.  
 
Now, in the second year of SEMP reporting, the 2012 assessment outcomes prove that land 
users within the region are collaborative and considerate of the social, economic, and 
natural environment. Compared to the 2011 report, uranium mining activities have not 
significantly reduced the visual attractiveness of the Central Namib, and the respective 
indicator is exceeded. 46% of the total indicators were met in EQO 1(Socio-Economic 
Development), EQO 2 (Employment), Governance (EQO10), Mine Closure and Future Land 
Use (EQ12), Effect on Tourism (EQO7), Heritage and the Future (EQO11), Infrastructure 
(EQO3) and Water (EQO4). The number of indicators in-progress has been reduced from 
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33% in 2011 to 30% in 2012. Eight percent of the indicators did not have sufficient data to 
be fully assessed. 16% of the indicators were not met, with Health (EQO6) and Air quality 
and radiation (EQO5) making up the best part; others are from the areas of Education 
(EQO9), Ecological Integrity (EQO8), Infrastructure (EQO3) and Water (EQO4).  
 
SEMP recommendations are expected to have a positive influence on the future 
performance and sustainability of the environment, uranium industry, government, and 
other developers, as well as on the general well-being of the public in the Central Namib.  
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The application of hyperspectral imaging for mineralization in the Kombat South Area 
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This study was conducted in the Kombat South area, located south of the Otavi 

Mountainland, which underwent deformation during the Damaran Orogeny in the late 

Neoproterozoic and early Phanerozoic. Hyperspectral imaging of the area was followed by 

the ground verification of mineral prospects derived from such data. 

There is limited surficial exposure of rocks in the study area due to vegetation and sand 

cover. The old Deblin Mine is situated within the research area and was used to test the 

validity of hyperspectral imaging in locating specific targets, with reference to a collection of 

sampling points representing the distribution of specific minerals associated with the 

deposit. Geological field mapping was conducted in order to confirm the hyperspectral data. 

The area has undergone some tectonic deformation during Pan-African orogenic events in 

the Damara Belt, and shear zones between metavolcanic and dolomite rock units contain 

most of the primary and secondary mineralisation, including chalcopyrite and malachite.  

This type of remote sensing is being tested to determine whether it can be applied to locate 

mineral targets in exploration areas with limited geological exposure by recognising 

hydrothermal deposits based on the hyperspectral signatures of minerals.  
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NAGARWA, SOUTH KIVU, DRC 

 

Kwinja Françoise, Nkere Buliba 

 
University of De Bukavu, Democratic Republic of Congo 

E-mail : kwinjaj50@gmail.com  

 

We conducted our work in two approaches, i.e. the petrographic approach to determine the 

types of rocks in the sector and the geochemical approach, which helped to determine toxic 

metals (such as arsenic) concentration and to appreciate their environmental impact. 

 

Petrographically, six types of rock were sampled in the sector of Nagarwa, i.e. siltites, 

conglomerates, sandstones, quartzites, shales and schists. Microscopic analyses showed that 

the quartzite have both equigranular and heterogranular structures, with rounded, irregular 

and jointed quartz grains, while schists are characterized by the abundance of preferentially 

orientated clay minerals and micas of a size of 500 microns. From the environmental 

geochemistry point of view, three metals presented positive anomalies, i.e. gold, tin and 

arsenic. 

 

As the hydrographic network parallels the preferential orientation of layers, joints are the 

major drains of surface water. Geochemical analyses of shales and quartzites affected by 

joint fractures revealed a significant concentration of arsenic. Consequently, water passing 

through these joints is strongly contaminated, exposing the local community to grave health 

risks. 

 
 
 
 
 
 
 
 
 
 
 
 
 



Earth Science and Climate Change: Challenges to Development in Africa Page 50 
 
 

 

CAAWG2014 ABSTRACTS for POSTER                                                                                                                                            
 

An Assessment of the level of Awareness of the Effects of Climate Change among Women 

in Kano Region in Nigeria 
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While the effects of climate change are felt by both men and women in every country, their 

impacts on women call for concerted efforts, as they are often the worst hit. Women bear 

the burdens created by environmental degradation more than men, and a vicious cycle 

exists between this reality and climate change. Women make up a large percentage of poor 

people in communities that are highly dependent on local natural resources for their 

livelihoods and thus are disproportionately vulnerable to and affected by climate change. 

Women’s limited knowledge on climate change and limited access to resources and 

decision-making processes compounds their vulnerability to this issue.  

This study examines the level of awareness of the problem among women in the Kano 

region. The data for the study were collected over a period of six years (2008-2013), with 

225 women being selected from the Kano Region. Data were obtained with the aid of 

questionnaires and focus group discussions, and analysed with the use of descriptive 

statistics such as tables, averages and percentages. Result shows that 18.2 percent of the 

women interviewed had never heard about climate change before. Of the 81.8 percent who 

had heard about climate change, 89 percent were unaware of the significance of climate 

change, its causes, effects and possible adaptive or mitigation measures. The study 

recommends the establishment of climate change awareness centres in rural areas across 

the region in order to enable women to face the challenges of climate change by becoming 

agents of sustainable development. 
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An isotopic study of groundwater in the Namib Desert, Namibia 

Heike Wanke 

Geology Department, University of Namibia, 340 Mandume Ndemufayo Avenue, Windhoek, Namibia 

E-mail: hwanke@unam.na 

 

Namibia is one of the driest countries in sub-Saharan Africa and water supply in the Namib 

Desert is very limited, relying on groundwater only. For the management of such resources, 

it is of importance to characterise recharge processes and amounts. In this study, isotopic 

compositions of groundwater, surface water and rain water have been used to identify 

recharge processes in a part of the Namib Desert. Rain samples were obtained in a monthly 

sum collector, while groundwater (10 sites) and surface water (one site in the ephemeral 

Kuiseb River) samples were collected during a field campaign in July 2014. Coordinates, 

altitude, temperature and electric conductivity were measured in the field. Stable isotope 

analyses were conducted using a Los Gatos LGR DLT-100 at University of Namibia with 

accuracies of 0.2‰ and 0.8‰ for 18O and 2H, respectively. The resulting isotope data were 

plotted together with the global meteoric water line (GMWL). Isotopic ratios for 18O range 

from -7.2‰ to -2.16‰ for groundwater and from -8.89 to -0.27‰ for rain water; for 2H they 

range from -46.1‰ to -23.6‰ for groundwater and from -55.3‰ to 8.3‰ for rain water. 

The rain water samples plot very close to the GMWL and the resulting local meteoric water 

line (LMWL) is given by 2H  = 7.5 *18O  + 9.3. All groundwater and surface water samples plot 

to the right of the GMWL and LMWL, and samples with the highest electric conductivity plot 

furthest away from the LMWL. 
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Possible link between disease prevalence and mineral mining in the Sanyati catchment, 
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The link between the geological environment and the health of human, animal and plant 
communities has been known for a very long time and is increasingly gaining prominence. 
Elements, both nutritional and toxic, that were involved in ore forming processes can cause 
severe public health consequences, if released into the environment, either by geological 
processes or by mining and ore-processing operations.  
 
This study was carried out in the Sanyati Catchment in Zimbabwe. Medical data was 
obtained from the Ministry of Health. The actual records on specific diseases for seven out 
of the nine districts from the Sanyati catchment area were investigated. A preliminary 
assessment of the state of health in these districts is presented in this paper; the diseases 
considered being rheumatic heart disease, chronic heart and renal failure, breast cancer, 
cervical cancer, prostate cancer, diarrhoea and pneumonia. The preliminary assessment 
shows some correlation between mining districts and the occurrence of disease. 
Furthermore, there is a possible correlation between specific diseases and commodities 
being mined and the associated mineral assemblage.  
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GEOCHEMISTRY OF THE PALAEOPROTEROZOIC NGUALLA VOLCANIC AND GRANITIC ROCKS 

IN LUPA TERRANE, UBENDIAN BELT, SW TANZANIA 

1Tulibonywa T, 2Manya S, 2Maboko M.A.H 

 
1
Department of Applied Geology, University of Dodoma, P.O. Box 259, Dodoma   

2
Department of Geology, 

University of Dar es Salaam, P.O. Box 35052 

Dar es Salaam. 

E-mail: ttulibako@yahoo.com 

 

Major and trace element data are presented for the volcanic and associated granitic rocks of 

the Ngualla area, which form the northern part of the Lupa Terrane of the 

Palaeoproterozoic Ubendian Belt of south-western Tanzania, with the aim of inferring their 

petrogenesis and ancient tectonic setting. On the basis of major and trace element 

composition, the volcanic rocks can be classified into three major groups, i.e. basaltic 

andesites–trachyandesites, (porphyry) dacites-trachydacites and rhyolites. The basaltic 

andesites-trachyandesites (SiO2 =54.8 – 63.1wt%, MgO =1.01 – 7.43wt%, Ni = 40 - 170 ppm, 

Mg# = 21 - 62 ) display enrichment of LREE relative to HREE and relative depletion of MREE 

relative to HREE (La/YbCN = 11.5 – 36.5, La/SmCN = 3.5 - 5.8), as well as relative depletion of 

Ta, Nb and Ti to adjacent elements in multi-elements spidergrams.  

On the basis of their trace element composition, the porphyry dacites-trachydacites can be 

further subdivided into two types. Group I dacites–trachydacites are characterised by 

weakly negative Eu anomalies (Eu/Eu* = 0.7 – 0.9) and high Sr contents (427 - 802 ppm), and 

are generally similar geochemically to the basaltic andesites-trachyandesites. These 

similarities include high ratios of Sr/Y (21.3 – 57.3), La/Yb (27.4 - 68.4) and sub-chondritic 

Zr/Hf and Nb/Ta ratios of 37.8 – 43.9 and 7.14 – 20, respectively. They are, however, 

distinguished from the basaltic andesites-trachyandesites by their lower Ni (20 ppm) and Co 

(6 -18 ppm) contents. Group II porphyry dacites-trachydacites and associated rhyolites are 

distinguished from their Group I counterparts by strongly negative Eu anomalies (Eu/Eu* = 

0.03 – 0.3) and lower Sr contents (383 – 480  ppm).  

The volcanic rocks have been intruded by low Sr peraluminous granites, which are 

characterised by fractionated REE patterns (La/Yb = 8.2 – 41.6) and strong to moderately 

negative Eu anomalies (Eu/Eu* =0.4 - 0.8). Like the volcanic rocks, the granites display 

depletion of Nb, Ta and Ti relative to adjacent elements in primitive mantle normalised 

diagrams. Geochemical modelling of REE abundances shows that the basaltic andesites-

trachyandesites may have formed by 0.1% batch melting of garnet-peridotite mantle, 

followed by 50% - 80% fractional crystallization involving the removal of clinopyroxene, 
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hornblende, plagioclase and orthopyroxene in the proportion 61:20:4:15. On the other 

hand, the porphyry dacites-trachydacites are interpreted to have been derived by 8% - 13% 

partial melting of a lower crustal basaltic source, leaving a residue with 55% plagioclase, 

14% orthoclase, 18% clinopyroxene, 5% orthopyroxene and 8% hornblende. On the basis of 

their wide range of REE composition, low Sr contents and negative Eu anomalies, the 

granites are interpreted to have formed by the partial melting of metasedimentary sources, 

leaving plagioclase as a residual phase. Geochemical evidence shows that the volcanic and 

granitic rocks of the Ngualla area were formed by partial melting and fractional 

crystallization processes in a Palaeoproterozoic continental margin setting. 
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