
Foreword
The application of Earth Sciences in supporting wealth creation, quality of life, and
laying the foundations for a sustainable future is of ever increasing importance for
Society. National Geological Surveys, such as the Geological Survey of Namibia,  play a
pivotal role in both, basic geoscientific research and its application. Whilst the first
national Geological Surveys were established
in Europe in the 19th century to assist the in-
dustrial revolution, problems facing today�s
Society are quite different, and require an in-
creased emphasis on managing the environ-
ment, including natural resources and
geohazards.

This poses a challenge for the Geological Sur-
vey of Namibia to emerge as an organisation
which is of relevance in solving today�s prob-
lems and which constantly evolves and adopts
to its client�s needs. An important part of the
Geological Survey�s work is to advise other
Namibian Government organisations, to which
geoscience knowledge is provided to facilitate
the making of informed decisions concerning sustainable land and marine resource
development and utilisation. Other stakeholders, particularly the mining and exploration
industry, are also very important customers.

To enable sound strategic planning of future Geological Survey programmes in re-
sponse to all our clients needs, the Geological Survey of Namibia has conducted a
workshop with all stakeholders to streamline activities that are considered important. As
a result, the Geological Survey of Namibia will concentrate on geological mapping in
various scales, including the compilation of a tectonic map and a metamorphic map of
Namibia as well as thematic geological maps.  The Geological Survey is also committed
to the compilation of a hydrogeological map of Namibia together with the Department of
Water Affairs. The programme of high resolution airborne geophysics is continuing and
the interpretation of these surveys will increasingly become a priority.  The upgrading of
the national gravity coverage has commenced and the monitoring of seismological
activity continues at Tsumeb & Windhoek.  The regional geology and mineral database
is vital for the ongoing compilation of mineral occurrence maps with explanations.
Geochemical mapping and industrial minerals are a priority in the laboratory. Engineer-
ing geology for infrastructure development and waste management and environmental
geology with an emphasis on the rehabilitation of old mine sites and the coastal zone are
becoming increasingly important. The museum and library services will also receive
attention.

Nevertheless, it has become more and more apparent that rapid global changes require
responsiveness and flexibility, which we intend to maintain through a constant dialogue
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with our customers. To this end the Geological Survey of Namibia has introduced a
customer charter in 1999 and constantly invites suggestions and constructive criticism
through our customer questionnaire and/or any other form of communication. This
Annual Report is also part of our communication strategy, and gives information about
progress and achievements of our organisation in 1999, as well as services available
from the Geological Survey of Namibia.

REGIONAL GEOSCIENCE DIVISION

Regional Mapping

Geological Mapping

Field mapping including checking and updating of
previously mapped areas was continued on the
Rehoboth 2316 map sheet to resolve specific prob-
lems of stratigraphic correlation and structure be-
tween Palaeo- to Mesoproterozoic supercrustal
rocks and associated plutonic intrusive rocks of
the Rehoboth Sequence and the younger Sinclair
Sequence.  Parts of the Hakosberg � Gamsberg area
of the southern Damara Belt were recompiled from
available field map data, and combined aerial photo
and LANDSAT interpretations.

As part of this work, special emphasis was placed
on training in field mapping in parallel with com-
puter-based digital image processing and interpre-
tation of integrated orthophoto, Landsat TM and
airborne geophysical data in order to introduce new
and more efficient mapping tools (see also �Re-
mote Sensing�).

New field mapping combined with detailed stable
isotope (13C and 18O) sampling of carbonate units
and single zircon age dating of parts of the north-
ern Naukluft Nappe Complex have revealed impor-
tant new evidence for a major revision of the stratig-
raphy and structural history of the area, including

time-stratigraphic linkages to the metamorphic Damara Sequence to the north and the
Witvlei and lower Nama Group.

A programme of new systematic detailed mapping at 1:50,000 scale started in the
Kaokoveld (Opuwo 1812 map sheet) of the Western Kunene Region in 1997 and aimed
at mapping complex cover-basement relationships between Neoproterozoic Damara cover
rocks and older high-grade metamorphic basement, and establishing the precise strati-
graphic position of the Tsongoari Pb-Zn sulfide deposits.  It  resulted in three new
1:50,000 scale maps, but had to be curtailed due to personnel constraints.  Work is
hopefully to be resumed during the forthcoming year.

In anticipation of the opening of the �Sperrgebiet� (Diamond Area No. 1) and the initia-
tion of a landuse study plan to establish the regions relative potential in terms of mining,
agriculture, tourism and other uses, all 1:250,000 scale geological maps covering the
�Sperrgebiet� and adjoining areas represented by the four map sheets Lüderitz 2615,
Bethanien 2616, Ai-Ais 2716 and Oranjemund 2816 have been compiled from avail-
able map data.
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Hydrogeological Map of Namibia
Work on the compilation of a Hydrogeological Map of Namibia at 1:1 million scale in co-
operation with the Federal Institute for Geosciences and Natural Resources of Germany
and the Hydrogeological Division of the Department of Water Affair started during the
year. The hydrogeological data for the map is being compiled at the Department of Water
Affairs, while the Geological Survey contributes regional geological data and assistance
with cartographic processing and the final printing of the map.

Regional Studies and Research

Multidisciplinary research on stratigraphy, regional tectonics and geological environ-
ments and history are routinely carried out in conjunction with mapping.  Some of the
studies are undertaken in collaboration with foreign university researchers from the
United States of America, Britain, Germany, France and Australia, the aim of which is to
utilize expertise and access to analytical research such as radiometric age-dating and
stable isotope and trace-element studies which are not available in
Namibia.

Rehoboth-Sinclair Belt
Work in the Rehoboth basement inlier has focused on sampling of
various meta-sedimentary and �volcanic units of the Sinclair Se-
quence and associated intrusive rocks for U/Pb Zircon age dating
and geochemical analysis to determine timing of intrusive and
deformational events and tectonic setting.  This will be linked to a
detailed study on structural-metamorphic controls on gold
mineralisation in the area by the University of Würzburg (Germany)
next year.  Radiometric U/Pb age-determinations are in progress at
the University of Göttingen in Germany.

Kaoko Belt
A new collaborative research project on geochronology and struc-
tural geology to delimit the distribution and structural setting of
recently identified late Archean basement in the Kaoko Belt (Kunene
Region) was initiated with the University of Mainz, Germany.

Neoproterozoic Stratigraphy and Tectonics
Sampling of carbonates from measured stratigraphic sections for
13C stable isotope studies has continued in different parts of the
Damara Belt, with special emphasis on the Naukluft Nappe Com-
plex.  This work is partly carried out in collaboration with the Geol-
ogy Department of the University of St. Andrews, and the Scottish
University Reactor Research Centre in Scotland, and is providing
important new data on the stratigraphic age and regional correla-
tion of the Neoproterozoic sedimentary succession of the Damara
Belt and correlative units of the Kaoko and Gariep Belts.

In addition, a number of volcanic horizons within the sedimentary succession were
sampled, for radiometric single-zircon U/Pb age determinations performed at the Labora-
tory for Mass Spectrometry of the Massachusetts Institute of Technology, USA and the
Research School of Earth Science of the Australian National University.

University Research
As in previous years the Geological Survey has continued to promote and, in some
instances provide logistical support to field research work by foreign universities funded
by research agencies in their respective home countries.  The following ongoing and
new projects were supported last year, of which the first three have involved active
participation by Geological Survey of Namibia personnel:

                                                                                                                  1999

3

REGIONAL STUDIES

UNIVERSITY RESEARCH



· Stratigraphic framework and sedimentology of the Naukluft Nappe Complex.
Joint project between the Geological Survey of Namibia, University of St.
Andrews (Scotland) and Scottish University Reactor Research Centre (SURCC)
(1)

· Tectonic evolution of the southern Kaoko and Damara Belts in the lower Ugab
region.  University of Mainz (Germany) and Geological Survey of Namibia. (2)

· Geochemistry and petrogenesis of leader dykes associated with the Goboboseb
basalts, southern Etendeka, and their relationship to upwelling of the early
Tristan plume.  University of Cape Town (South Africa) and Geological Survey
of Namibia. (3)

· Saline fluids in orogenic belts of southern Africa and the role of Neoproterozoic
evaporates in Pan-African metallogenesis.  University of Cape Town (South
Africa). (4)

· Characterization of special variability of carbonate facies of the Terminal Prot-
erozoic Lower Nama Group.  Massachusetts Institute of Technology (USA).
(5)

· Karoo tectonics of the Etendeka-Karoo Huab Basin.  Universities of Würzburg
(Germany) and Durham (England). (6)

· Sediment provenance and Quaternary evolution of dune sands of the Namib
Sand Sea.  University of St. Andrews (Scotland). (7)

International Co-operation

Participation in co-operative projects of the SADC Mining Co-ordinating Unit involves
compilation of data for maps and review publication on topics that are considered to be
important for promoting mineral exploration.

Kalahari Basin Working Group
Compilation of the draft pre-Kalahari Geology Map and Legend which portrays the
geology and structure around the margins of the Kalahari Basin and sub-surface geol-
ogy interpreted from geophysical and borehole data has been completed.

Stratigraphy Working Group
A draft version of 1:2.5 million scale Geological Map and legend of the SADC Region
has been compiled in digital format from published 1:1 million scale geological maps of
the SADC member countries.
Two new projects were initiated at the end of the year and will be dealing with a
Geohydrological Map of the SADC Region the compilation of the geology of Carbonatites
and the geology of the Karoo Basins.

International Geological Correlation Programme (IGCP) Projects
In addition to the above SADC co-operation projects, the Mapping Subdivision also is
contributing to the following IGCP Projects supported by the International Union of
Geological Sciences (IUGS) and UNESCO aimed at furthering international research co-
operation:

· IGCP Project 363 - Paleoproterozoic of sub-equational Africa
· IGCP Project 418 - Evolution of Mesoproterozoic orogenic

belts of south-western Africa
· IGCP Project 419 - Foreland basins of the Neoproterozoic

belts of central southern Africa and South
America

· IGCP Project 440 - Mesoproterozoic assembly and
Neoproterozoic breakup of the Rodinia
Supercontinent

A workshop and field meeting is being planned to be held in Namibia for Project 418 on
Mesoproterozoic orogenic belts.

A N N U A L   R E P O R T
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Cartography
This subdivision provides technical support in conventional and computer-aided draw-
ing (CAD), type-setting and lay-out of manuscripts for publications and digitizing and
cartographic processing of maps using Geographic Information System (GIS) software
applications.  Steps have been taken during the year to implement modern map scan-
ning and automated vectorization of scanned map data in order to improve productivity
and reliability.

The following maps were processed during the year from new
mapping and archive geological maps in digital format using
ArcInfo (GIS)-software :

1:250 000 scale geological maps released on Open File:
Sesfontein 1912
Lüderitz 2615
Bethanien 2616
Ai-Ais 2716
Oranjemund 2816

1:250 000 scale geological maps in preparation for print-
ing and/or Open File:

Rehoboth 2316
Windhoek 2216
Gibeon 2516

1:50 000/100 000 scale geological maps in preparation
for Open File:

Omupunguwe 1813CC
Tomakas 1813 CD

In addition to the standard map sheets of the 1:250 000 scale
Geological Map Series the following thematic maps at various
scales are in different stages of preparation:

· Geological Map of the Otavi Mountainland
1:100 000 scale

· SADC Environmental Map (two map sheets)
1:5 million scale

· maps for the Environmental Atlas of Namibia
· Geological Map of the Etendeka Area

1:250 000 scale
· Hydrogeological Map of Namibia

1:1 million scale

Geophysics and Remote Sensing

Airborne Geophysical Surveys

The Geological Survey of Namibia�s programme of high resolution airborne magnetic
and radiometric surveys continued during 1999 with a government funded survey in the
Lüderitz-Aus area and the commencement in December of the second phase SYSMIN II
surveys in various parts of the country.  These surveys, comprising nearly 900 000 line
kms of data at a combined cost of N$17,6 million, virtually double the existing coverage.
The SYSMIN survey is one of the largest airborne survey contracts awarded world-
wide this year and will maintain Namibia�s leading position as a provider of high quality
airborne geophysical data for the mineral exploration sector.
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The surveys, flown with a line spacing of 200 metres at a survey height of 80-100 metres,
will be completed next year and further surveys are expected to commence in the near
future.  The Geophysics Sub-Division is responsible for all survey planning, specifica-
tions, tender preparation, evaluation and award, quality control and overall supervision
of the contractor�s performance.  Once completed the geophysics sub-division main-

tains and upgrades the data base and assumes responsi-
bility for data sales on behalf of the Minerals Develop-
ment Fund.

In August, 1999, data from the Diamond Area 1 survey,
flown under contract by Poseidon Geophysics, was offi-
cially released.  Several Mining companies subsequently
purchased the data with a view to extending their explo-
ration programmes into the former Sperrgebiet.  Data Sales
in excess of N$650 000, despite a price reduction from
N$4.00 to N$1.00 per line kilometre at the start of the year,
show a marked increase on 1998 figures.  This is an en-
couraging trend which may mark the ending of the present

       global economic and exploration depression.

To provide improved services to clients and to ensure
efficient maintenance of the increasing geophysical data base,
the sub-division has prepared tender specifications for a turn-
key networked NT-software solution for data storage, retrieval,
public viewing, and sales.  In addition the software will be de-
signed to provide quality control, processing and interpretation
functions for the sub-division�s geophysicists. It is envisaged
that the turn-key solution, funded as part of the European Union
SYSMIN programme, will be commissioned and become opera-
tional next year.

The terms of reference and tender documents were also prepared
for a technical assistance project to interpret selected high reso-
lution airborne geophysical data sets, to establish a sustainable
geophysical interpretation unit, and to interact and train geologi-
cal survey personnel in multidisciplinary interpretation.  This
project, also funded by the European Union will commence in
2000.  In the meantime geologists and geophysicists within the
Regional Geoscience Division have been interpreting portions of
the Rehoboth data set as a preliminary training excercise.

Henties Bay Test Range
Publication of a bulletin on the test range has been delayed to incorporate the results of
the calibrations of the five survey aircraft employed in the current SYSMIN programme.
In the meantime a draft report including processed maps is available to airborne survey
contractors using the test range facility.

HENTIES BAY
TEST RANGE
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Gravity Surveys
Seven hundred new gravity stations were established under a cooperation agreement
between the Geological Survey of Namibia and Rhodes University financed by the
Minerals Development Fund.  The stations established form part of a study of the Goas
Granodiorite Complex in the vicinity of Karibib.

Seismology
Despite some operational difficulties the Tsumeb Station continued to monitor seismic
activity as part of the Global Seismological Network (GSN), funded and operated by the
Incorporated Research Institutions for Seismology (IRIS - a consortium of 80 universi-
ties in the USA) in cooperation with the United States Geological Survey (USGS).  The
Tsumeb Station also continued to monitor magnetic secular variation in cooperation
with the Hermanus Observatory, South Africa and neutron emmissions on behalf of the
University of Potchefstroom, South Africa.

During the year arrangements were made for an infrasound site survey to be conducted
at the Tsumeb Station by the Comprehensive Nuclear Test-Ban Treaty Organisation
(CTBTO) Infrasound Team and the Geological Survey of Namibia.  The results of the
survey will establish the suitability of Tsumeb for the establishment of a permanent
infrasound site.

Following a visit by the Experts Assignment Department of the Japanese International
Cooperation Agency (JICA), it was agreed that JICA will replace the obsolete seismo-
logical equipment at Windhoek.  This new equipment was received in December and will
be installed in 2000.

Problems were encountered with the routine servicing of microseismic stations estab-
lished by the Institute of Geophysics and Meteorology, Frankfurt University, Germany.
Servicing of the stations will be resumed in 2000 and the University will endeavour to
provide data and reports on a more regular basis.

The five stations established by GeoForschungsZentrum (GFZ) Potsdam, Germany and
located throughout central Namibia as part of the seismic investigations in the Messum-
Brandberg Area project (SIMBA) , were collected and returned to Germany in Decem-
ber.  A report on the project is in preparation..

Remote Sensing
Implementation of remote sensing techniques (RST) in regional mapping has been a
major issue during the year.  The use of aerial photographs and satellite images to assist
the identification of lithological units in difficult terrain has proved especially effective
in sparsely vegetated regions, which is the case
with the greater part of Namibia, as it allows a
more accurate tracing of lithological boundaries
and structures than ground observation only.  Re-
mote sensing is broadly defined as the collection
and interpretation of electromagnetic data gener-
ated through light, heat and radio waves, the usual
observation platforms being an aircraft or satel-
lite.  The most accurate and reliable results are
gained from overlaying of several remote data sets,
including airborne aeromagnetics and radiomet-
ric data, using an image processing software pack-
age, such as ER Mapper or ERDAS Imagine.  Pro-
cessing of the data requires georeferencing and
orthorectifying the aerial photograph/satellite im-
age in order to transform it into real world coordi-
nates, as well as to correct for local and global

REMOTE SENSING

GRAVITY SURVEYS

SEISMOLOGY
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distortions caused by camera characteristics, platform positions and terrain details.
This is achieved through the use of ground control points and a digital elevation model
to resolve exterior orientation parameters.

The rectified aerial photos/satellite images may be further enhanced by altering visual
parameters such as contrast, edge, hue, intensity and saturation.  Similarly, a number of
analytical processes based on the statistical recognition and classification of pixels (e.g.
principal component, ratios, multispectral classification) can be employed to upgrade
the information content in accordance with user requirements.

The Hakos and Gamsberg area (Sheet 2316 Rehoboth) was chosen
as a test area for the application of RST in geological mapping and a
set of orthorectified aerial photographs from this area is available to
the public.  Apart from being mountainous and not easily acces-
sible, it is characterized by complex geological structures such as
the Hakos Anticline and Areb Shear Zone, thus providing an ideal
case study.  Recently flown airborne geophysical surveys provided
the digital terrain Model (DM) data Digital Elevation Model, as well
as high resolution radiometric (U, Th, K) and magnetic data.

In three months of intensive computer work, four 1:50 000 scale
geological interpretation maps (2316AA, AB, AC and AD) were pro-
duced by employing a combination of the abovementioned meth-
ods.  All rock types of significant extention could be distinguished
and were traced on a new vector layer, which can be incorporated
into the existing digital geological map.  In several cases RST allow
further subdivision of the stratigraphy as known from previous field
mapping, but requires verification on the ground.  However,
lithological units with outcrop widths of less than 60m (two pixels
on Landsat TM images) cannot be traced with confidence at the
current image resolution.

After the successful conclusion of this case study great hopes are
placed on fusing of satellite images and radiometric data (identifica-
tion of different rock types) with aerial photographs and magnetic

data (high spatial resolution and identification of meso-scale structures).  It is envis-
aged that such computer-generated provisional geological maps may in future serve as
a base for subsequent detailed field work during which emphasis is placed on the
identification of rock types, structural analysis and the nature of contacts between
lithologies.  Moreover, key outcrops which are easily recognizable on aerial photo-
graphs may be located by their real world coordinates using GPS.

The Geophysics and Remote Sensing Sub-division continues to provide high quality
airborne geophysical data to promote mineral exploration.  In August, 1999, data from
the Diamond Area 1 survey, flown under contract by Poseidon Geophysics, was offi-
cially released.  Several Mining companies subsequently purchased the data with a
view to extending their exploration programmes into the former Sperrgebiet.  Data Sales
in excess of N$650 000, despite a price reduction from N$4.00 to N$1.00 per line kilometre
at the start of the year, show a marked increase on 1998 figures.  This is an encouraging
trend which may mark the end of the present global economic and exploration depres-
sion.

German-Namibian Co-operation Project
The cooperation with the Federal Institute of Geosciences and Natural Resources con-
tinued throughout 1999.  This Advisory Services Project attaches special emphasis on
institutional and capacity building aiming to strengthen the Geophysics Sub-Division
and to promote interdisciplinary working methods.

A N N U A L   R E P O R T
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GOING DIGITAL

The following summarises the main activities:

� To assist the Rehoboth airborne geophysical interpretation, multivariate statistical
analysis methods were introduced by short term experts to enable the interpreta-
tion of multi-method data and the production of pseudo-lithological and structural
maps.

� A public workshop on the results achieved from ground-geophysical and detailed
aerial photo surveying conducted in the vicinity of the coastal town of Lüderitz in
1998 was held at the premises of the Geological Survey.

� In-house lecturing covered electromagnetic exploration principles and applications.

� In-house courses in gamma-ray surveying and using ER-Mapper software as a tool
for simultaneous imaging of geophysical and Landsat data were held.

In addition, and most importantly, four project-funded bursary holders completed their
studies in geophysics, engineering geology and geotechnology, and returned to the
Geological Survey of Namibia to take up posts within the Geophysics and Engineering
sub-divisions.

APPLIED GEOSCIENCE DIVISION

Economic Geology

Going Digital
The NAMDAT Database conversion to Microsoft Access format has been completed
ahead of possible Y2K problems.  The database is in the process of being reorganised
in order to become more user-friendly, and to make the data easily accessible.

�The Mineral Resources of Namibia� has gone digital (i.e. converted into Adobe PDF
format) and is available on CD-ROM.  In addition, the updated gold and uranium chapters
of �The Mineral Resources of Namibia� have been published and can be downloaded
from the Survey�s website.

Following the closure of TCL in April 1997, the Economic
Subdivision has catalogued all TCL/Gold Fields
geotechnical reports, maps and records.

The data capture for the Borehole Database is ongoing,
with the Omaruru and Walvis Bay map sheet areas having
been completed by the end of the year.

Promotion of Namibia�s Mineral Wealth
The Economic Subdivision continued to promote Namibia�s
mineral wealth through exhibitions at various conferences
and conventions.  Also an advisory service is given to
potential investors as well as small scale miners on a day to
day basis.

Economic Geology 1:250 000 Mineral
Information Series
The project of compiling a summary report of open file
exploration data for each 1:250 000 map sheet is ongoing.
Exploration results for areas 1712 Swartbooisdrif, 1812
Opuwo, 1912 Sesfontein, 1714 Oshakati and 1814 Etosha
West have been completed during the year and are on sale.
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LABORATORY

The compilation of areas 1914 Kamanjab and 2114 Omaruru are in the final editing stage,
and will be available to the public shortly. Sheets  2316 Rehoboth, 2214 Walvis Bay,
2314 Kuiseb and 2818 Warmbad are currently undergoing revision, while four new
compilations 2816 Oranjemund, 2716 Ai-Ais, 2615 Lüderitz and 2014 Fransfontein have
started.

The provisional 1:1 000 000 Mineral Occurrence Map of Namibia is undergoing continual
updating as compilations for the Mineral Information Series progress.

The Economic Subdivision has taken over the management of the Survey�s website,
and has expanded the site while endeavouring to update it on a regular basis.

New publications are advertised on the GSN (Geological Survey of Namibia) homepage
and, where possible, made available as downloads.  The new gold and uranium chapters
of �The Mineral Resources of Namibia�, the updated Dimension Stone Catalogue and
the Annual Report of the GSN are just a few examples of recent publications accessible
on the Internet.

Geochemistry and Laboratory

Laboratory
The Geological Survey has an extensive laboratory complex,
where a range of facilities is available for sample preparation
and the determination of chemical, mineralogical and physical
properties of minerals and rocks.

Sample preparation:
· Splitting, crushing and pulverising of rock and mineral

samples
· Sieving of unconsolidated material
· Mineral separation by heavy liquid media separation, mag

netic separation and Wilfley table
· Slabbing and polishing of specimens (rock saws and lap

ping plates)
· Preparation of thin sections and polished sections using a

Logitech
· Preparation of ultra-pure de-ionised water and acids in dual

sub-boiling quartz glass still
· Sample dissolution (lithium-tetra-borate fusion or HF/HNO

3

attack in teflon bomb)
· Weighing (five figure balance)
· Preparation of pressed powder pellets and fusion disks for

XRF analysis

Instrumentation:
· Inductively coupled plasma atomic emission spectrometer

(ICP-AES)
· Wave length dispersive X-ray fluorescence (XRF) spec

trometer
· X-ray diffractometer (XRD) for mineral identification with

the new Bruker axs D8 Advance diffractometer system
· Microwave labstation for sample digestion

Analysis:
· Mineral identification by x-ray diffraction (XRD) and opti-

cal microscopy
· Spectrophotometry for more accurate identification of

A N N U A L   R E P O R T
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ore minerals in polished section
·         Petrographic investigation of thin sections
·         Investigation of fluid inclusion properties
·           Moisture content and loss on ignition (ovens
          and furnaces)
·          Determination of major and minor elements by
          XRF and ICP-AES.

New Geochemical Surveys
A good understanding of the abundance and distri-
bution of elements in the country rock and overbur-
den is essential for the search of exploitable mineral
resources, land use planning, environmental moni-
toring, and conservation. The Geological Survey is
about to launch a regional geochemical sampling
project, starting in the areas from which geophysi-
cal and geological maps are currently available.

Archival Geochemical data
To comply with the Minerals (Prospecting and Min-
ing) Act, 1992, mineral exploration companies must
submit reports detailing their exploration activities
to the Ministry of Mines and Energy. These docu-
ments are kept at the Geological Survey either as
confidential reports in the case of current exploration grants or as open file reports after
the expiry of the mining company�s tenure.

Reviewing, collecting and extracting geochemical data from these archival data is an
ongoing activity. The data are digitised, processed and presented as geochemical
maps. In this way stored data sets are readily available, and can be used for
multidisciplinary investigations as well as for future exploration projects.

The Geochemistry Subdivision handles all enquiries regarding rock and mineral
identification and sample assay. Tin- and Tantalum-bearing concentrates are routinely
analysed for the Small Miners Assistance Centre (SMAC), which forms part of their
efforts to improve the socio-economic climate of the Uis area.

Industrial Minerals Laboratory
The GSN Industrial Minerals project commenced in 1995 to provide high-
quality information, laboratory analyses and general advice to investors in
this sector of the mining industry and to broader the Namibia minerals port-
folio. The group was set up with the assistance of the SYSMIN Programme
of the European Development Fund. The British Geological Survey pro-
vided technical assistance, which ended with the final visit by the two advi-
sors in December 1999.

Following the conclusion of the project, the GSN is left with the expertise to
sustain this facility after the return of two Namibian counterpart officials
from their university studies at the end of September 1999.

The Industrial Minerals Laboratory provides a wide range of services:

1. Laboratory and technical assistance to investors for which the follow-
ing equipment are available:
· Thermogravimeter for the quantitative determination of carbon

ates, kaolin, gypsum, talc, etc.
· X-ray sedigraph for the automated sub-sieve particle size analysis

of mineral powders
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·   Reflectance Spectrophotometer  for quantitative colour measure
  ments of powders and pigments

·   Aggregate impact value testing apparatus
·   Hydrocyclone testing rig supplementing Wilfly shaking table
·   Magnetic separator for mineral separation and benefication trials
·   Bruker axs D8 Advance diffractometer  (XRD) for mineral identification

(installed in June 1999 as an extension of the Industrial Minerals Project)

2. Local and regional market surveys to identify opportunities and constraints within
the Namibian economy

3. Field and laboratory investigations to enhance the existing information on
Namibia�s industrial mineral resources by undertaking

4. Preparation of  documentation relating to project activities and findings.

Laboratory work during the later part of the year involved testing of Dwyka Formation
clays for a brick-making operation in Mariental. Experimental work is still ongoing with
the testing of glazes (using Namibian raw materials) for pottery made from Dwyka clays.
Furthermore, assistance is provided to SMAC and includes particle size analysis and
determination of the chemical composition of the Uis Mine tailings.

Engineering and Environment

The short-term (one year) to long term (six years) objectives of the Engineering Subdi-
vision is to investigate waste disposal sites for all urban areas in Namibia and to
produce geotechnical engineering maps for areas of urban development.  This will be
followed by setting up a geotechnical and geo-environmental data base.

Projects in this subdivision are generally undertaken in two phases, consisting of a
desk study and a detailed site investigation. The desk study covers the evaluation of
existing information for proposed engineering projects, taking into consideration both
qualitative and quantitative data sets.  This is followed by the detailed site investiga-
tion, which includes the collection of geomorphological, hydrological and weathering
data, as well as geological mapping, logging, sampling, discontinuity and geophysical
surveys, geotechnical engineering and risk evaluation with respect to the environment
(land, water, air).

During the first quarter of 1999, the Lüderitz Hazard Waste Disposal Project has been
completed, and a technical report is now available.

Soil Mechanics Laboratory
The soil mechanics laboratory equipment has been set up during the second half of
1999, and is now fully functional. A number of engineering projects in Namibia are

undertaken on soils, especially in places where there are no, or few,
rock outcrops. Areas with sparse rock outcrops include parts of
Oshana and surrounding regions in the north, Kavango and  Caprivi
as well as large parts of the central and southern regions. Hence,
understanding the mechanics of  various soils is important for the
economic and safe construction of building structures in founda-
tion, environmental protection projects, mining industry, road and
dam construction, as well as for general land use and town plan-
ning policies. The soil mechanics laboratory of the Subdivision of
Engineering and Environment has the facilities to test soil proper-
ties. The tests are conducted in accordance with appropriate �Brit-
ish Standards Method of Test for Soils for Civil Engineering Pur-
poses�, and comprise of:

A N N U A L   R E P O R T
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(a) Moisture Content Determination
· This is an indicator of the state of soils and their perfor-

mance in engineering projects such as housing and road
construction.

(b) Soil Compaction Test
· This test is necessary in foundation engineering for housing

and road construction projects.

(c) One Dimensional Consolidation Test
· Evaluation of the consolidation characteristics of soils with

low permeability can be conducted in the soil mechanics
laboratory. Using a consolidation apparatus (Oedometer)
the consolidation characteristics of  soils are important for
example in constructing safe and economic foundations for
bridges, roads, housing and airports.

(d) Computerised California Bearing Ratio (CBR)
· This test investigates the performance of road sub-base

and sub-grade construction materials.

(e) Soil Index  Properties
· Soil index properties such as porosity, density, particle den-

sity  (specific gravity), particle size, plastic limit, liquid limit
and shrinkage characteristics can be tested in the soil me-
chanics laboratory.
Index properties are important in land use planning, hous-
ing and dam construction, environmental impact assess-
ment and environmental protection.

(f) Permeability Characteristics
· Permeability characteristics are important in  waste disposal

site investigations for urban areas, water feasibility stud-
ies, environmental impact assessment, environmental pro-
tection research, and many other engineering projects in-
fluenced by drainage.

(g) Direct Shear Test
· The direct shear test provides parameters necessary for

example in mine engineering, rehabilitation of old mine workings, determination of
slope stability, road construction, environmental impact assessment, and preven-
tion of coastal erosion.

Rock Mechanics Laboratory

Efforts are currently under way to set up a rock mechanics laboratory for conducting
triaxial, uniaxial, permeability, durability and other related rock strength tests. This
facility will benefit among others the dimension stone industry (for quality assurance),
the mining industry, construction industry, foundation engineering and environmental
protection projects. The establishment of a fully functional rock mechanics laboratory
will enable the GSN to participate in environmental (land, water, air) protection, and
management, and to promote the sustainable use of our natural resources through
research for the benefit of all Namibians.

Environment
Staff of the Economic Subdivision, together with delegates from the BGR (Bundesanstalt
für Geowissenschaften und Rohstoffe, Germany), visited some 20 abandoned mine

ROCK MECHANICS
LABORATORY

ENVIRONMENT
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sites throughout Namibia.  During the tour, an initial assessment was made of the threat
of pollution to the environment, and the possible rehabilitation of the abandoned mines.
A detailed assessment of some of the abandoned mine sites will be conducted during
the year 2000.

The Economic Subdivision has taken over the management of the Survey�s website,
and has expanded the site while endeavouring to update it on a regular basis.

SADC - Mining Sector  Environmental Subcommittee

Namibia chairs the subcommittee through the Geological Survey and is tasked with
Project AAA.4.7 - �Assessment of the Impact of Exploration, Mining and Mineral Pro-
cessing in the Lacustrine, Coastal and Marine Environment within SADC Member States�.

This project progressed well, with the distribution of the continental margin sediments
of Namibia and South Africa being captured in digital format. While the extension and

concentration of off-shore gravels is of
important to the diamond mining indus-
try, exploration interest in glauconite and
phosphate for use in fertilisers has re-
cently increased, and in years to come
may have an impact on the marine envi-
ronment. An intimate knowledge of the
offshore geology and biosphere, and its
interplay, is of utmost importance to
minimise the potential impact of mining
activities. This project also includes the
compilation of other coastal features,
such as coastline types, benthic life, and
historic sites (e.g. ship wrecks), which
may be affected by exploration or min-
ing operations.

· The theory and practice of X-
ray Fluorescence spectrometry
University of Cape Town, R.S.A..

· Advanced geochemical data
processing and data integration
(Geosoft-CHIMERA)

· Surface Process and Geochemi
cal Exploration, Rhodes Univer
sity, R.S.A.

· Training in basic principles of x-ray diffraction and the use of the new XRD
· In addition to these courses, two counterpart personnel attached to the

SYSMIN-funded Industrial Minerals Project have completed MSc degree
courses in Mining Geology at the Camborne School of Mines,  U.K.

GEOTECHNOLOGY DIVISION

Museum
The National Earth Science Museum saw a number of highlights this year.  The display
on Erythrosuchus Africanus has been completed while research on the animal contin-
ues.  A replica of Massospondylus has been received with much publicity in the media.
It is now on display to illustrate how the animal looked like when it lived 200 million
years ago.

MUSEUM

SADC
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New thematic displays on the use of minerals in the household,
the use of minerals in cars, airborne geophysics and oil and gas
exploration have been compiled.  The display of Gibeon meteor-
ites has been finished and one of the largest quartz crystals in
the world can now be seen here.  The displays on the earliest
forms of life have been renovated with assistance received from
the Smithsonia Institution and National Geographic.  A large
number of Ediacaton fossils could be re-patriated from Germany
where they had been for more than 30 years.  Namdeb has com-
menced with the erection of a display on all aspects of diamond
mining, trade and cutting.  The display features the centre-piece
of the Namibia Pavilion at the World Expo �98 in Lisbon.

The museum has, as every year, received a large number of visi-
tors, and lectures have been given to school classes.

National Earth Science and Energy Information Centre
The National Earth Science and Energy Information Centre has served the
Ministry as well as the general public, and a number of new books as well as
journals and maps have been acquired.

Internal loans :
357 company reports

242 books and reprints
76 periodicals
464 maps

New accessions:
130 books
429 reprints
1363 periodicals
70 maps

Interlibrary loan
82 requests made
15 requests received

Publications

Published papers by Geological Survey members of staff
ERWIN, D.H., HOFFMANN, K.H., PRAVE, A.R. and BOWRING, S.A. 1999.  Occurrence

of Ediacaran Aspidella-like forms from Namibia.  Abstract.  Geological Society of
America Annual Meeting, Denver, Colorado.

SCHNEIDER, G.I.C. (1999): Geology, Geophysics and Mineral Resources of the Erongo
Coastal Zone. In: Integrated Coastal Zone Management Project. Coastal Profile of
the Erongo Region.

BRETT, R., JOHAN, Z., LUHABE, W.Y.N., MURANGARI, D.E.H., SCHNEIDER, G.I.C. &
STEWART, J.M. (1999): Review of the Council for Geosciences � October 1997.
Department of Arts, Culture, Science and Technology, Republic of South Africa, 40
pp., Pretoria.

SEGALEN, L., ROGNON, P., SENUT, B., PICKFORD, M., SCHNEIDER, G. & RENARDS,
M. (1999): Apport de la Sedimentologie, de la Paleontologie et de la Geochimie a la
Connaissance de l�Evolution du Desert de Namibie depuis 15 Ma. Congres de
Sedimentologie, Novembre 1999, Nancy, France.

SCHNEIDER, G.I.C. (1999) : Stone resources and distribution in Namibia.  In : WR
Oosterhuis (Ed.) : Stone in Southern Africa, 23-26, UNESCO Publishing, Paris.

PUBLICATIONS
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Open-file thesis:

Bessinger, G. (1999) Geology, mineralogy and economic potential of the Kamzwas talk
deposit in central Namibia. 142 pp. Camborne School of Mines, UK. (Unpublished M.Sc.
thesis)

Mwiya, S. (1999) A geological and geotechnical risk assessment for a proposed landfill
site extension, Kupferberg area, Windhoek, Namibia. 100pp. University of Portsmouth,
UK. (Unpublished B.Eng. hons. thesis)

Siyambango, M. (1999) Evaluation of heavy minerals in the dune belt along Swakopmund
and Walvis Bay. 101 pp. Camborne School of Mines, UK. (Unpublished M.Sc. thesis)

Open-file Technical report

TR \99\1 Bessinger, G. (1999) Mineralogy of talc-magnesite from the Rehoboth
area. Geological Survey of Namibia. Unpublished report

TR \99\1 Siyambango, M. (1999) Physical and mineralogical properties of car-
bonates used in filtration of organic industrial waste 2 pp. Geological
Survey of Namibia. Unpublished report

Conferences and Seminars

In a continuous effort to promote Namibia�s Geological poten-
tial and mineral wealth,
and to interact with the international geoscientific community
the following conferences were attended :

PDAC, Toronto, Canada
SAGA, Cape Town, South Africa
NWMA, Spokane, USA
African Mining Indaba, Cape Town, RSA
Stona �99, Bangalore, India
African Mining and New Generation Gold Mines,
 Perth, Australia
Inqua, Durban, South Africa

Emphasis has again been placed on staff training and the fol-
          lowing seminars and workshops were attended:

Oil and Gas Exploration
Parameters for Environmental Protection
Theory and Practice of XRF (University of Cape Town)
Advanced Geochemical Data Capture and Management
(Geodesa, Tanzania)
Surface Process and Geochemical Exploration (Rhodes Univer-
sity)
Remote Sensing and Geophysical Surveys for Waste Disposals

In addition two staff members are registered with the University
of Pretoria to obtain a diploma in GIS while one staff member is
studying for a MSc degree at the University of Stellenbosch and
one for a PhD degree at University of Portsmouth.  Two counter-
part personnel attached to the SYSMIN-funded Industrial Min-
erals Project have completed courses in Mining Geology at the

Camborne School of Mines, U.K.
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Contact Address

GEOLOGICAL SURVEY OF NAMIBIA
P.O. Box 2168
1 Aviation Road
Windhoek
NAMIBIA
Fon : +264-61-208 5111
Fax : +264-61-24 91 46
E-mail : secretary@mme.gov.na
URL : http://www.gsn.gov.na
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