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AfricaArray: developing the
continent’s natural resources

Africa lacks the skilled manpower to meet the needs of the continent’s energy industry. A
new inttiative aims to improve geophysics-training capabilities across Africa. By Paul
Dirks, head, School of Geosciences, University of the Witwatersrand

iNng a pan-African intiative, Africafrray,
clesigned to strengthen gecphysice educstion

and esearch and build a training and research (TE&R
suppornt system. TER programmes at Afncan universi-
ties will benefit from the establshment of multi-funac-
ticnal, gaophysical cbesrvational networks that can be
usad] o suppot of eathquales monitormg,; natural hae-
ard mitigation; and ail, g=s and mineral sxploration.

Afmcafrmsy 1= a 20-war intisbve developed o mest
Mew Patneship for Afica's Development requirements
for continert-wide co-oparation in human-resounces
desvsbopmeant and capacity buikding. The progmmme
startad in lanuary 2008 with the intale of 10 honours
studants, from several Afncan countries, at the
University of the 'Witwate=mnd (Wits), Jchannesburg,

The project’'s name refers to an aray of shared
trainng programmes and scientific cbserstaries, and
scientEts across the continant working, on vanous
shared projects ard, above all, a vsion thal Anca
will r=tan capacity in a ranga of scientific fizlds atal
to the development of s natural Esounces,

GEUSEIENTISTE from across Affca are support-

Vision

Hydrecarbors, minerals and water are a major drvrg,
force for economic developmeant. Africa B @ pamary
sourze of stEtegic and base metak for workd markets
- hydrocarkors production from sub-Saharan Africa
alore may provide 25% of US ol impors by 2015,
Water resources are nesded for supporing sustain-
able Ivelihocds throughout the continent - and in
some countres, geatharmal resenvois provide an
important enargy souce, In addition, natual dsastes
Inked to =arthquales, volanoes and tsunamis form a
threat to laige pans of the continent.

Afncafray has been designed to addess these
demands, by creating a poal of highly trained African
geophysical professionals to ba employed inindusiry,
government and unvarsities, managng and devalop-
irg, the continent's natursl rEsources,

The programme was eslablished through a patner-
ship of three founding, ardanisations: \Wits, the Counzil
for Geoscience (CGS), in Pretona, and the US'
Perreyhania State University. Thess instiutions hawe
made a r@ang=2 of Eaching, reseach and data-acouisi-
tion facilities mwailable. To siore and manags the huge
guantity of data gensrated, the programme has
gecured the suppont of the US' Incorpomted Reseach
Iretibutions for Seismology, which hese made avalable

its data-storags and -distnbution facilities. Collectely,
these organsations have pledged R13.2m of in-kind
support for Afrcafmsy over the nest three yeas and
hawve committed thair support beyond 2007,

In addition, & larga numbsar of public- and prests-
sactor arganisations, in Afnca and intemational ly,
hawe pledged their support for the programme, with
in-kind contributions amounting to R3.26m and a
further $0.5m pledged by the Mational Science
Foundaticr in the US in support of research.

Implementation

Afncadmay will be implemented i four phazes over a
penod of 20 years. During Phase 1, which stated in
January 2005 and will run to Decembar 2007, the
geophysics TAR programme st Wiks will be enhanced.
This project builds on tha existing, honours degres by
expanding, opportunities for M5Sc and PhD studants o
participate N =ardwich raining programmes with US
and Eurcpean parrers.

The Practical Geophysis field course has besn
expanded and, from 2006, wil relude US paticipants
who wish to gain practical exploration experance.
Students will work with data from the pgaophysical
recording networ, including broadband ssismometers,
global positionirg, system (GPS) monitonng, magna-
tatalbine ard cther instruments, By linkirg, several geo-
physical readimgs to one cheervatony, the likelihood of
cortinued mantenance and paricipston B enhanced,

From 2007 to 2014, tanng, oppotunities and the
natwark of shared scientific cheervatonss will be
expanded. Sustanable cantres of excellenca in gao-
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physics will ba establehad at othar African universities
tior emample, ol and gss exploEtion programmes in
Luanda, Angola; ratural-hazard studies in Dar es
Salaam, Tanzania) and a secondary-school outresch
programime will be set up fooussing, on natural haz-
ards, oil, gas and mineral explomtion, mine safety and
carEer opporunities in tha natural-resources sector,
The Africafrmay modal of promoting capacity buikdng
through T&R actiities will ba propagated to othar =ci-
ence figlds wital to the development of Afnica’s natural
rescurces and will add other monitonng equipmeant to
the scientifiz cbesnatonies (for example, GPS, meteo-
relogical, hydmological and other envionmental s=n-
gors). Many academic training programmes in Afriza
will b= strengthaned to the pont whars they can inde-
pendently provide & sustainable pool of natural =scien-

tists inchdng geologists, gecphysiciEs and enginesrs.

Tha degres programmea

Initially, the geophysics training, programme will be
bFased in the School of Geosciences at Wits,
Geophysice degress are offersd at BSc, MSz and PhD
lewls, Thene & a bndging year for students ertering the
programime who need estra course worls in Erglish,
mathematics, physics and geclogy, At BSc kevel, stu-
dents rtersstad in geophysics enrcl inthe geology, or
physics BSz programme and take a concentration of
couEes in geclogy, physics and mathamatics.

To incresse Afncafnay’s taining capscity at Msc
and PhD lewsk, a sandwich programme has been set
up through which students will spend up to s months
a year shudyng and conductng research with a profes-
sor at ane of the affiiated unwesities i the US or
Europa. Students will ba cosupervesd by the fazulty at
Wits and at tha affilisted instiution, but degrees will be
grantad by Wits only. Several students hawve already
enmlizd in this progamme and ae bairg sandwiched
by Penn State Univamsity and University of Teses,

The geophyzsics thame for Afrizafmay & 4-0 imaging
of the African crust and mantle, Within the continent,
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ther= are many geologizal targats of economic, acsd-
emic and sozistal intersst — @nging, from extremaly
old (Achasan) to very recent (active) Bulls; fom wery
large (sub-continental sealke) to wary small (indvidusl
faults within & basin, or intrusive complex); and from
very deep (lowar mantle and core) to vary shallow
(near-surfzace aquifars), Afncafmay will investigats a
rangs of targsts spanning much of gsologic time and
many spatial szales using data from its ob=enatones,
plus geaphyzical, geochemical and geological data.
The programmea’s scienca will be conducted
through & senes of projects fooused on the needs of
its partres. This means prvata-sector patners mtar-
ested in aspects of the programme can focus on
their own spacific nesds and scientific ohjectives.,

Observatories
A network of shared scientific ohesnatones across
Afnca will be linkad through commen instruments-
tion, data access and operation, and form a shared
facility. It will provide an important mears of building
a science community through common owneship,
Data from the aobservatories underpine much of the
saience supported by Afncatmay, Some cheanatones
will b= permanent, while others will be t2mporany.
The cheanatores are built around a retwork of
broadband seismic stations for recording, earth-
quakss. This B becausa the intial focus of Afncatmay
i5 on geophysics and bacausa a significant amount of
s2ismic-monitonng equipment operating, in varous
parts of Africa has been pledged to the project. The
ohzamatonss will ke equipped with sdditional moni-
toring, equipment ower time, such as GPS, matso-
logical, hydrologizal and other enmonmental sensars.
The goal of the first phase of Afncatmsy & to estab-
Ieh a network of 20-30 parmanent obsenatornes
across southem and eastemn Africa. Duning, Phase 2
(2008-2010), this network will expand to other pars
of the continent. To date, CG5 has dedicated data
from 11 broadband seismic stations within the South
African MNational S=emograph Nebworke and statiors
are being, installed in Malawi, Mozambique, Mamibia
and Democmatic Republic of Congo. This networks will
expand &5 funds become available and the network of
partnar retitutions grows.

Technical training programme

Technical training of perscnnel to operste and mantain
geophysical equipment will be prowded by OG5, both in
Fretoria and in the field. 0G5 has besn training s=sis-
miz-station opa@ators from many Affcan countnes over
the past few years, Certificates are Bsued when station
oparators complete the training courss. This has been
a highly successful pmogramme and i integral to the
maritenancs and exparsion of Aficaturay, a
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