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From Bardai to SFB 69: The Tibesti Research Sation
and Later Geoscientific Research in Northeast Africa

Von Bardai zum SFB 69: Die Forschungsstation im Tibesti und die
nachfol gende geowi ssenschaftliche Forschung in Nordost-Afrika

With 2 Figures and 7 Photos

Joint geoscientific research in the central and eastern regions of the Sahara started in 1969, originat-
ing from research at the Bardai Research station (FU Berlin) as well as from fieldwork by DEA/
Wintershall oil geologists operating in Libya, northern Chad and Niger. It ended at the close of the
1970s, on the one hand due to the fact that fieldwork in the Tibesti region became the victim of civil
war in Chad, and on the other hand because DEA was bought up by Texaco. However, work was
resumed and continued on a large scale from 1981 to 1995 as a special research project, or
Sonderforschungsbereich, in Egypt and Sudan, which was sponsored by the German Research
Foundation, DFG. One-and-a-half decades of comprehensive geoscientific research in Northeast
Africa and parts of East Africa resulted in the reconstruction of the geological history,
groundwater situation and climate changes during Holocene times. Aside from its general scien-
tific value, this work is of prime importance in the search for solutions to fundamental problems
of groundwater use in arid and semiarid areas, as well as for questions related to climate change.

1. Early Contactsin Tripoli

The research station in Bardai, set up in 1964,
must be seen as an ingtitution that influenced geo-
scientific research far beyond what was originally
intended. The few years of its active existence
produced a number of enthusiastic young scien-
tists with adequate desert experience who later
became active members or leaders of other
projects in the Sahara and Sahel areas. Bardai
therefore became an important contribution to
German research in Africa. The purpose of this

articleis neither to discuss the background, ori-
gin or initial results of the Bardai project in any
detail, nor the reasons for its much-too-early end
(for details on the Bardai project, see Jakel 1974,
Gabrid 1990). Initiated by Jirgen Hovermann, the
Bardai project was certainly influenced by Wolf-
gang Meckelein’ searlier research (1959) in south-
central Libya, with itsencouraging and al so partly
provocative results. Both Meckelein and Hover-
mann were interested in questions such asthe in-
fluence of climate on geomorphology. Meckelein's
view wasrather conservative: He coined theterm
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“core desert”, or “Kernwiste”, stable and almost
unchanged during Quaternary times. Hover mann
(1963, 1972) was convinced of Holocene climate
changes, and he proved their influence on the Sa-
haran relief. He chose the Tibesti Mountains be-
cause of their elevation, with their vol canoesreach-
ing heightsof morethan 3000 mad, aswell astheir
climatic zonation surrounded by a cuesta-type
landscape and large, open plains. This promised
tobeanideal arrangement for studying theimpact
of climate and climate change on relief.

There was one critical problem, however: the
time factor. It was Hans-Joachim Pachur who
focused his work on this question. He was less
interested in studies of relief and vegetation, and
after adjusting to the difficulties of desert work,
he concentrated on studying drainage systems
leading out of the Tibesti Mountains, which
transported eroded material and deposited it on
the vast plains of southern and central Libya,
including Meckelein’s “Kernwuste”. To recon-
struct climatic history, Pachur had an important
key in stratigraphic sections of river and espe-
cialy lake depositsthat allowed “C dating of dif-
ferent levels, including the palaeoclimatic char-
acteristics of the sedimentation phases. Thiswas
the beginning of one line of scientific work with
animportant practical application: the history of
groundwater recharge and its meaning for
present and future generations. Other aspects
were brought in by scientistswho were originally
unconnected with the Bardai project. One of
these was Christian Sonntag from Heidelberg
University who, several yearslater, was ableto
assess the age of the groundwater and the ori-
gin of rain frontiers in the past. The geological
background, also important in questions related
to groundwater, was investigated by geologists
from a German oil group: Since the winter of
1958-59, Manfred Furst and Eber hard Klitzsch,
working for DEA/Wintershall, explored large
areas in western and southern Libya, northern
Chad and northern Niger in order to reconstruct
the devel opment of geological basinsinthearea,

which had been poorly researched previously.
Scientific by-products of thisresearch included
the first modern publication on the geology of
Libya (Hecht et al. 1963) and, some years later,
ageneral interpretation of the geotectonic evo-
[ution of the central Sahara (Klitzsch 1970).

Interest in palaeoclimatic questions arose main-
ly from the fact that the availability of large
amounts of groundwater, partly near the sur-
face, and the presence of lakes stood in contrast
to the full aridity of the area.

Our discovery of many earlier human dwelling
sites in presently unpopulated areas, often in
connection with rock carvings, also indicated
that climate must have changed drastically dur-
ing the Holocene. As early as 1962, we there-
foreintroduced Helmut Ziegert (1967, 1969) to
areas in Fezzan (Dor el Gussa and Djebel Ben
Ghnema); he became a temporary member of
the Bardai team in Tibesti in 1965-66. In 1962,
we had our first contact with Rudolph Kuper,
who is still very active and successful in the
eastern Saharawith hisresearch on the prehis-
tory of theregion (Lenssen-Erz et al. 2002).

During severa years, supplies and crew changes
for the Bardai research station were organised to
and from Tripoli. The DEA/Wintershall office
and guesthouse there hel ped with accommodation
and other arrangements, and they were places
where lasting scientific contacts began. In addi-
tion, the office acted asakind of bank in order to
guarantee payments for supplies and other obli-
gationsin Libya. To give an accurate impression
of how honestly Libyan contractors conducted
themselves, the following incident can beregard-
ed astypical: Oneday in 1965 or 1966, a contrac-
tor from Sebhain Fezzan came to our office and
presented asample bag carrying anote signed by
amember of the Bardai team that stated that the
bearer of the bag was entitled to 500 Libyan
pounds. We paid him, and he went back to Seb-
ha. More than amonth earlier, thisman had been
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guaranteed later payment when he was called by
theteam to pick up theload of aUnimog that had
broken down some 100 km south of Sebha. He
did so, took the load through open desert approx-
imately 1000 km to Bardai, returned to the Uni-
mog, put it on his truck, went almost 1000 km
north to Tripoli to deliver the Unimog to a Mer-
cedes garage and came to us to collect his pay-
ment, showing a handwritten bill on a piece of
cotton! Apart from handling these types of duties
and hosting returning or leaving teams, we sup-
plied the first group approaching Bardai with a
10-page route description. It was based on five
seasons of fieldwork in Fezzan and northern Chad
and first visitsto Bardai and Aozou in 1961 and
1962 (Klitzsch 1965). It datesfrom November 24,
1964. We thought it useful to have readlistic in-
formation about irritating road signs (most of
them from times of war), mined areas and diffi-
cult dune fields. Large parts of the open desert
track were up to 30 km wide and marked by oc-
casional car wrecks, most of them French vehi-
clesfrom Leclerc’stroops. Leclerc had gone all
the way from Fort Lamy (Ndjamena) to Fezzan
in 1942. In 1966, the Petroleum Exploration So-
ciety of Libya, an organisation formed by about
800 geoscientists working in Libya at the time,
undertook a fieldtrip to eastern Fezzan, Uau en
Namous and Tibesti with 60 geologists. The
Bardai station hosted this large group, and its
team took the gueststo Trou au Natron on vari-
ous days aswell asto geological and prehistoric
sitesinthevicinity of Bardai. The guidebook pro-
duced for these excursionsincludes articlesfrom
members of the Bardai team aswell asfrom geo-
logists working from Tripoli (Williams and
Klitzsch 1966). During crew changesin Tripoli,
it became common for members of the Bardai
team to give lectures at the monthly meetings of
the Petroleum Exploration Society in Tripoli.

Thus Bardai became a well-known place of re-
search within the very largeinternational commu-
nity of geoscientistsin Libya. Itsactive research
in areas even more remote than those to which

most field geologistsin Tripoli or in campsin the
desert had access to was highly appreciated and
admired, especially since this research seemed to
be purely academic. Many occasions to meet and
discuss problems of scientific or practical interest
became rootsfor cooperation. Pachur and severa
otherswere helped by American oil companiesto
overcome technical problems with their vehicles
intheLibyan desert. Much later, in Egypt, the same
companies gave practical assistancein several in-
stances, officially sponsoring cartographic and
remote sensing work that allowed usto topograph-
ically and geologically map al of Egypt.

In the late 1960s, the Bardal station was gradually
affected by thecivil war in Chad. Atthesametime,
DEA was bought up by Texaco, and Klitzsch got a
new position a TU Berlin. Experienced geoscien-
tists from the Bardai project (FU Berlin) and from
former DEA/Wintershall, who had aready beenin
closecontactsduring Bardai station times, now met
again in Berlin. It was only logical at this point to
develop ideasfor joint research in arid Africa.

2. First Attemptsat Joint Resear ch

As early as 1969, while funds for the Bardai
project were still available, Horst Hagedorn (FU)
and Klitzsch (now TU), together with Heinrich
Kallenbach (TU), undertook fieldwork along the
Djebel Messak in the western part of the inner
escarpments of the Murzuk Basin. For Hagedorn,
it wasanideal areainwhich to study geomorpho-
logical features and to look for interesting alter-
natives to research in Tibesti. Kallenbach and
Klitzsch were interested in subdividing the con-
tinental upper part of the Murzuk Basin sedi-
ments. Thiswasimportant for later hydrological
studies, because these strata host groundwater
reservoirs over large parts of Libya. During the
following years, the Bardai funds allowed us to
take groundwater samples from many locations
in southern Libya, and we were ableto get Sonn-
tag to identify groundwater ages. Meanwhile,
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Pachur (1974) continued to prove the existence
of large pal aeorivers across southern and central
Libya. In 1970, Hévermann and Hagedorn invit-
ed Klitzsch to participate in a research mission
from Algiers, through Hoggar and Air, to Zinder
and Niamey in Niger, from thereto Gao in Mali,
and then back to the Algerien coast, passing Adrar
des Iforas, Regane and the Atlas Mountains to-
wards Oran. Hover mann and Hagedorn werein-
terested in verifying (or falsifying) their ideason
climate change and its evidence in the relief of
the western and southern Sahara. They werealso
looking for areasthat would offer useful hintsfor
future research. Hagedorn later formed aresearch
group that successfully concentrated on areasin
the southern Sahara (Gabriel 1990).

Klitzsch’ s major objectives were the study of the
generally more marine character of stratain the
western Sahara as well as questions related to
groundwater. His observations later became the
basis for an expedition by UIf Thorweihe (TU
Berlin) along the same route, during which water
samples were systematically collected for Sonn-
tag's dating and stable isotope analyses. Again,
the Bardai fund was able to help in an important
situation, when afirst step towardsfalsifying R.P.
Ambroggi’ s disastrous and misleading theory
(1966) — published in the distinguished Scientific
American — could be achieved. Ambroggi claim-
ed the groundwater in Saharan basins to be in
equilibrium and to be continuously recharged
from areas of high rainfall to the south. Thiswas
a carte blanche for politicians and engineersin
Libyaand Egypt to exploit groundwater from the
large sedimentary basinsunrestricted. In contrast,
asthe Bardai research group, we were convinced
that the Saharan groundwater had been recharged
only during humid periodsin Holocene times or
earlier, and that it was fossil and nonrenewable.
In this situation, the connection between geolog-
ical knowledge from fieldwork and a close pro-
fessional relationship to oil exploration and its
resultsin terms of basin analysis became impor-
tant for research on hydrogeological questions.

Paleoclimatic research, carried out by part of the
Bardai team —namely Pachur, and also for some
time Peter Ergenzinger, Baldur Gabriel, and
Ziegert, aswell as, until late 1995, Sonntag from
Heidelberg —was of similar value.

Inthe early 70s, however, research in Libyabe-
came more and more difficult, and the funds of
the Bardai project no longer allowed financing
large new projects to continue research already
under way. At this stage, only smaller projects
could be undertaken. It had already become
obvious during the second half of the 1960s that
oil companiesencouraged the Libyan government
to exploit fossil groundwater onavery largescale
in some areas. The American oil company Occi-
dental offered and later financed groundwater
development for agricultural use in the Kufra
area. Thisproject wasfollowed by the so-called
“Great Man-Made River” project, which today
connectsthe northern KufraBasin and the north-
ern Murzuk Basin with the M editerranean coast
near Adjedabiaand Tripoli using two large pipe-
line systems. Ambroggi’s publication of 1966
(mentioned earlier) certainly influenced this
course of events. A similar situation arose in
Egypt. In contrast to Libya, there waslittle geo-
logical knowledge about the size and sediment
content of the basin already under hydrogeol og-
ical exploitation. Groundwater was known to be
at or near the surface along a chain of oases be-
tween Baris, Kharga, Dachla, Farafraand Bahar-
ia, moreor less parallel to the Nilevalley. This
areawas called New Valley, and it was here that
drilling began. Asking how this groundwater
would be recharged, we were answered by ahy-
drological engineer: through large fault systems
from Mount Cameroon. Others thought that, as
in Libya, the groundwater was fed from areas
further south with higher rainfall, such as Tibesti,
Ennedi and Ethiopia, or from the Nile. Only en-
gineersand geol ogists from the national oil com-
pany were more professional and open to hear-
ing doubts and having serious discussions. They
later became our partnersin Egypt.
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3. Contacts between Deutsche
For schungsgemeinschaft and the Academy
of Sciencein Cairo, and their results

A new phase set in when Deutsche Forschungs-
gemeinschaft (DFG) wasinvited to visit the Aca-
demy of Sciencein Cairoin 1976. Among other
matters, the Egyptian sidewas concerned with ask-
ing for cooperation in studying thelarge sedimen-
tary basin of western Egypt and itshydrogeol ogi-
cal situation. Klitzsch was a member of the DFG
delegation and immediately formed agroup of sci-
entists interested in the problem and determined
toresearchit. After thisvery helpful Egyptianin-
troduction, DFG could not possibly escape from
sponsoring fieldwork in Egypt. From the very be-
ginning, we included northern Sudan in our pro-
posal for obvious hydrogeological reasons. DFG
accepted, and by the end of 1976, aperiod of field-
work inwestern Egypt and northern Sudan began
with individual but well-coordinated projects.

Pachur carried his paleoclimatic investigationsto
Egypt and Sudan; FranzK. List, Bernd Meissner,
and Gerhard Péhlmann —all former members of
theBardal group— werein charge of remote sens-
ing and cartography, including related fiel dwork;
and basin analysisincluding basement geology and
hydrogeol ogy were commissioned to Karl-Werner
Barthel, Kallenbach, Klitzsch (all TU Berlin), and
Sonntag. Theteamswere backed by young scien-
tists paid from the DFG fund. In addition, scien-
tistsfor remote sensing and cartography work were
sponsored by CONOCO under Coy H. Squyres.
They, for PR reasons, were interested in produc-
ing ageologica map of Egypt. Our Egyptian part-
nerswere geol ogists connected to the Academy of
Science. Our work wasvery successful, and so, in
1978, the DFG’s* Geokommission” proposed a
“ Sonderforschungsbereich”, or large research
project, to continue work on these issues — the
most formidable form of science funding in Ger-
many. It was to include funds for internal infra-
structure and an obligation for the universitiesto
back projects with adequate laboratories and

equipment; it wasto be conducted for amaximum
duration of 15 yearswith prolongation — after as-
sessments — every three years. After thisimpor-
tant step forward, however, adangerousincident
delayed the proposal’ s progress.

4. TheDjebel Kissu Incident

Early in 1980, nine membersof two researchteams
were taken prisoner at Djebel Kissu in northwest-
ern Sudan, 25 km east of the Libyan border, and
brought to Libyaby Libyan militia. They were ac-
cused of having crossed the Libyan border illegal-
ly. Asamatter of fact, at that time Libya concen-
trated troops on its side of the border in order to
invade Chad, whichin fact took place only ashort
timelater. In order to remain safe and unobserved,
Libyan troops also controlled bordering areas in
Egypt and Sudan. One group, comprised of geolo-
gistsHeinz Schandelmeier (TU) and Axel Richter
(FU) as well as two Egyptian truck drivers, had
been working east of Djebel Kissuin Precambrian
strata, whilethe other, including Pachur, Mei ssner,
Hans-Werner Linke (FU) and Thorweihe (TU) as
well as ageologist from our Sudanese partner (El
Shafie), were returning from a paleoclimatic and
hydrogeol ogical missionto Wadi Howar in Sudan
to pick up fuel and water. It took a great deal of
time and energy to convince our government that
our teams had not touched Libyan territory. After
almost half a year of imprisonment and isolation
near Tripoli, our teams were allowed to return to
Germany along with their African members, asit
wasvery important for usnot to leave them behind
due to the extremely bad relations that Egypt and
Sudan had with Libyaat the time.

5. SFB 69: The Special Resear ch Project
“Geoscientific Problemsof Arid and
Semiarid Areas’

Despite this unfortunate and irritating incident,
DFG accepted our proposal for the large and ex-
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pensive project mentioned earlier. SFB 69 start-
edin 1981 and | asted the maximum time alowed
until the end of 1995. Due to the Djebel Kissu
incident, we were obliged to stay away from the
Libyan border by at least 100 km; nevertheless,
in 1984, 100 km from the border, one of our field
vehicles hit an anti-personal mine from amine-
field laid out by the Egyptian army in Wadi Was-
sa (Gilf Kehir) a short time before, despite the
fact that we had an Egyptian permit to work in

-

thearea. Fortunately, nobody wasinjured, and we
just had to change awheel.

Thelarge number of Berlin geoscientistswith ex-
perience in remote desert areas made possible a
comprehensive reconstruction of the geological
situation, climatic history and groundwater situa-
tion, including groundwater change as it corre-
sponded to climate change aswell asthe interac-
tion between all these different aspects. DFG al-

Photo 1 Darb el Arbain, “The Trek of 40 ays”: An old caravan trek connecting Darfur in Sudan with

Kufrain Libya and Assiut in Egypt. The surface is covered by very hard rocks from Permo-
Triassic age, representing acontinental basinin northern Sudan and southern Libyaformed after
the collision of the African plate with northern continentstowardsthe end of Carboniferoustime.
Most of the sediments from this basin have low permeability and thus restrict northward
groundwater flow. / Darbel Arbain, der ,, 40-Tage-Trek" : ein alter Karawanenweg, der Darfur
im Sudan mit Kufra in Libyen und Assiut in Agypten verbindet. An der Oberflache sehr hartes
Gestein permo-triassischen Alters, entstanden in einem kontinentalen Becken in Nord-Sudan
und Sud-Libyen, das nach der Kollision der Afrikanischen Platte mit nérdlichen Kontinenten
zum Ende des Karbons gebildet wurde. Die meisten Sedimente dieses Beckens haben geringe
Wasserdurchlassigkeit und behindern deshalb den Grundwasserstrom nach Norden.
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lowed us to include specialists from research
teams outside of Berlin as necessary.

The region chosen was the eastern Sahara, be-
cause hydrogeological problems were evident
there, the geology was largely unexplored and
the area seemed to be ideal for paleoclimatic
studies due to its vicinity to the Nile and the
Ethiopian highlands, the Ennedi M ountains and
Tibesti (Fig. 1). In addition, we had done re-
search in this area before and had been wel-
comed by local partners. In order to understand
theinfluence of global structural events such as
the opening of the Indian Ocean on the forma-
tion of the basins in the eastern Sahara, we in-
cluded Somaliain the project for some time.

Primarily with the assistance of DAAD, wewere
able to integrate more than 30 young African
scientists, which partly allowed usto pursue re-
search in other countries: Kenya, Tanzania,
Ethiopiaand Chad. Aspartnersin Egypt and Su-
dan, we chose institutions with both professional
competence and administrative power. Our part-
ner in Sudan wasthe former Geological Survey
(now the Geological Research Authority of Su-
dan) and in Egypt the General Petroleum Com-
pany. This state company was not only activein
oil exploration but was also responsible for
groundwater exploration in Egypt’'s western
desert at the time. The Egyptian Academy of
Science, our partner in previous projects, turned
out to be much too complicated for such alarge
project and had too little administrative influ-
ence to be of help in the large number of antic-
ipated customs, transport and permit-related
problems. Local universities were included by
separate agreements, and they were helpful in
supplying us with capable PhD candidates.

German participants and project leaders came
from the groups that had already been involved
inBardai (since 1964), in Libya (since 1959) and
in the preliminary projects in Egypt and Sudan
(since 1976). Colleaguesfrom theformer Bardai

group (List, FU Berlin, Meissner and P6hlmann,
TFH Berlin) again shouldered amajor portion of
the remote sensing and cartography work aswell
asresearch in paleoclimatology and related fields
(Pachur, Gabriel, FU Berlin). In addition, Er-
genzinger (FU Berlin) wasinvolved in near-sur-
face hydrological problems. Basin analysis,
which included structural and basement geolo-
gy, palaeontol ogy, hydrogeology, groundwater
modelling, geophysics, pedology, mineral de-
posits and anumber of integrating subjects, was
essentially taken over by colleagues from Ber-
lin's Technical University. The TU Berlin also
acted as the leading institution responsible for
organisation, logistics and contracts.

Each season — usually from September to April —
80 to 140 researchers were sent on fieldwork to
the study area and had to be supplied with trav-
el arrangements, visas, desert permits, food and
spare parts for vehicles and other equipment.
Moreover, good regular contact to the official
partners was important, especially because of
customs problems, as well as the scientific and
logistic integration of local scientists.

The final publication of the project includes a
chapter on the organisation of the project, the
subprojects, their leaders, all scientists in-
volved, the PhD theses born out of the project
(approx. 110, 33 from African candidates),
habilitations (12) and guest scientists (around
160 from 30 countries) as well as the interna-
tional and local conferences (Klitzsch and
Thorweihe 1999: 647-676).

At the end of the project, the feedback from
our foreign partners and DFG was so positive
that DFG organised and financed a large ex-
hibition that was shown in six towns in Ger-
many in 1995 and 1996. Afterward, English
and French versions were produced and toured
22 towns in Africa, the Near East and India
between 1997 and 2003, accompanied by lec-
tures and high-ranking official events.
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6. Major Results of Research in Northeast
Africa between 1969 and 1995

Thegeology of the eastern Saharawasreconstruct-
ed, including the history and the sedimentol ogical
character of Paleozoic to Neozoic basinsand their
Precambrian basement. Structural and pal eogeo-
graphical changes were identified and related to
global events. Theresultswere presented in agreat
number of publicationsand PhD thesesand illus-
trated in a pal eogeographi c-pal eotectonic atlas of
Northeast Africaand Arabia (Schandelmeier and
Reynolds 1997). Periods of glaciation were iden-
tified aswell astheir sediments of the late Ordo-
vician, early Silurian and |ate Carboniferous ages
(Fig. 2). Reconstruction of the climatic develop-

ment in late Pleistocene and Holocene times was
mainly based on paleolakes, paleodrainage, prehis-
toric settlements, and **C dating. Apart fromitsgen-
eral scientific value, this project was of principal
importancein the assessment of the general decline
of groundwater in the groundwater model of the
Nubian aquifer system during late Holocenetimes.
It was also connected to research by Kuper (Co-
logne) and Sefan Kropelin (Berlin/Cologne) onthe
history of man in the eastern Sahara (Krdpelin
1997, Pachur 1999). An interesting article on our
knowledge of the Libyan desert in theyounger Qua-
ternary was published by Gabriel in 1986.

Thefirst groundwater model of an interconnect-
ed basin systemin Africawas constructed. It cov-
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Photo 2 Thelakeof Nukheile(Merj) innorthwestern Sudan, stopping poi ntfo caravansalongDarbel Arbain.

The lake represents fossil groundwater exposed to the surface and fed through highly permeable
sandstonefromthe Silurian age. Thegroundwater ismorethan 5000 yearsold. Thelakeisvery saline
because of an extremely high rate of evaporation. Dug wellsinitsvicinity contain good fresh water
with very low salinity. / Der See von Nukheile (Merj) im nordwestlichen Sudan, Haltepunkt fur
Karawanen auf dem Darb el Arbain. Im See tritt fossiles Grundwasser aus stark durchl&ssigem
silurischen Sandstein an die Oberflache. Das Grundwasser ist tiber 5000 Jahre alt. Die Salinitét des
Seesist wegen der starken Evaporation sehr hoch. Brunnen, diein der Umgebung gegraben worden
sind, enthalten gutes Trinkwasser mit sehr geringem Salzgehalt.

ersthe so-called Nubian aquifer system of south-
eastern Libya, western Egypt, northwestern Su-
dan and northeastern Chad. The description of the
Libyan part of thissystem wasbased onKlitzsch's
fieldwork of 1961-1963 and on hydrological data
from groundwater studies by German consultants
in the years 1972-1975. All other data resulted
from fieldwork as part of SFB 69 and from drill-
ing tests for groundwater and the oil exploration
of our Egyptian partner, who aso drilled in north-
ern Sudan with Sudanese permission. In addition,
our geological and hydrogeological fieldwork
was supplemented by geophysical investigations.

The results present the pattern of the groundwa-
ter table during the last 12,000 to 10,000 years,
the directions and speed of groundwater flow and
the approximate amount of groundwater reserves
at present (Heinl and Brinkmann 1989, Thorwei-
he 1997). Sonntag (1982) identified the age of the
groundwater and its local recharge at different
times during the Holocene through rain frontiers
originating fromthe Atlantic (northern Sahara) and
from monsoonal frontiers (southern Sahara). Sub-
projects of a more local character carried out in-
vestigations in the vicinity of the Nile in Sudan
(under Wolfdietrich Skala, FU Berlin and Frithjof
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Voss, TU Berlin, Kéhnke et. a.1999) and in
Egypt (Uwe Troger, TU) in order to assess the
rel ationship between groundwater and the Nile,
as well as the influences of droughts within the
catchment area of the Nile system.

For all of Egypt, afirst geological map 1:500 000
was produced in 20 sheets based on systematic
fieldwork and remote sensing. A mgjor achieve-
ment herewasanew and stratigraphicaly detailed
subdivision that included complicated stratasuch
astheformer Nubian Sandstone Formation, which
consistsof several different marine and continen-
tal formations from Cambrian to Paleocean ages.

Prior to our work, this formation was considered
to bemainly or totally Early Cretaceous (Klitzsch
et a. 1986-87 and Hermina et al. 1989). For most
of Egypt, 78 topographica sheets were produced
in 1:250 000 (Péhimann et al. 1981-84), and 44
sheetsfor northern Sudan (Meissner and List 1988
93). The subdivision of strata was extended to
northern Sudan; this, too, was documented in a
number of maps of different scales, and a'so print-
ed and published by TFH Berlin. In addition, un-
der Meissner and Ursula Ripke, remote sensing
methods backed by fieldwork resulted in maps of
land-use and other applied questions. Research to
improve remote sensing methods was carried out

Photo 3 Thisslight depression visited by ateam of geologists represents the middle part of Wadi Howar in

northern Sudan. Until 3000-4000 years ago, Wadi Howar was part of a permanent river connecting
northern Darfur with the Nile. Rainfall several months before allowed colloquintesto grow between
older camel thorn and small acaciatrees. / Geologenteamin einer kleinen Mulde, die den mittleren
Teil des Wadi Howar im ndrdlichen Sudan bildet. Bis vor 3000-4000 Jahren was das Wadi Howar
Teil eines perennierenden Flusses, der dasnordliche Darfur mit dem Nil verband. Regen, der einige
Monate zuvor gefallen war, hat hier den Aufwuchs von Bitter mel onen zwischen alterem Kameldorn

und kleinen Akazienbaumen erméglicht.
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Photo 4 Peter Wycisk (now Halle) inspectsafossil soil of the Cretaceous agein southwestern Egypt. The soil

istheresult of very long periods of weathering during which no erosion or deposition took place. The
bed ontop representsalater phase of deposition of afluvial sandstone, also Cretaceousin age. Insome
areasin southern Egypt and northern Sudan Cretaceous and ol der strata consist mainly of such fossil
soils. In some areas, weathering resultsin soils useful for the ceramic industry or in bauxite (Sudan,
south of Wadi Howar). A negativeroleis played by such sediments: Because they have very low to
almost no permeability, they hinder groundwater flow in certain basin areas. / Peter Wycisk (jetzt
Halle) untersucht einen kreidezeitlichen Boden im stidwestlichen Agypten. Die Bodenbildung geht
zurlick auf sehr lange Phasen der Verwitterung, in denen keine Abtragung oder Sedimentation
stattfand. Die oberste Schicht stammt aus einer spateren, ebenfalls kretazischen Phase der Ablage-
rung eines fluvialen Sandsteins. In einigen Gebieten des siidlichen Agypten und des nérdlichen
Sudan bestehen kreidezeitliche und altere Schichten vielfach aus derartigen fossilen Boden.
Gelegentlich schafft die Verwitterung Boden, die fir Keramik genutzt werden kénnen, oder auch
Bauxit entsteht (Sudan, stidlich desWadi Howar). Dienegative Rolledieser Sedimentebesteht darin,
dass sie geringe bis keine Durchlassigkeit aufweisen und damit in bestimmten Beckengebieten den
Grundwasser strom behindern.

by Jorg Albertz (TU, Albertz et. a 1990). It was
coordinated with remote sensing and fiel dwork by
List, Meissner and others.

The systematic exploration of mineral deposits,
mainly depending on stratigraphical position, re-

sulted in the discovery of interesting horizons as
well asin thelocalisation of useful resources. Un-
der Klaus Germann (TU), deposits for the Suda-
nese ceramic industry and for other practical pur-
poses were discovered, including potential baux-
ite deposits. This research also arrived at princi-
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Photo 5 Landscape near Fadain the central Ennedi Mountains (northeastern Chad). Differentiating erosion

-

has divided an escarpment formed by Ordivician and Silurian age sandstone. Steep parts of the
escarpment represent thick-bedded fluvio-continental sandstone above thin-bedded marine sandsto-
ne, siltstone and shale. The landscape was formed by erosion, mainly during Pleistocene and early
Holocene time, with southward drainage. / Landschaft bei Fada im zentralen Ennedi-Gebirge
(Nordost-Tschad). Die differenzierende Abtragung hat eine Schichtstufe aus ordovizischem und
silurischem Sandstein geteilt. Die steilen Bereiche der Stufe bestehen aus einer méchtigen Schicht
aus fluvial-kontinentalem Sandstein Uber einer geringméachtigen Lage aus marinem Sandstein, Slt-
und Tonstein. Die Landschaft wurde durch die Abtragung geformt, im Wesentlichen im Pleistozan
und frilhen Holozan, mit einer Entwésserung nach Siiden.

pal resultsabout minera depositsdeveloping from
weathering processes (Germann et al. 1999). The
total reconstruction of the stratigraphical,
sedimentol ogical and pal eogeographica history of
the basinsin the eastern Sahara (Klitzsch and Wy-
€isk 1999) was not only useful in connection with
mineral deposits, but also as an important scien-
tific base for future oil exploration aswell as for
the construction of agroundwater model.

The structural development of northeastern Afri-
ca, itsdependence on mgjor platetectonical events,

such as the opening of the Atlantic and the Indian
Ocean, and their drastic consequencesfor volcan-
ism and theformation of large graben systemswere
other important topics of the project. It asoinclud-
ed adefinition of Precambrian structural develop-
ments and their relationshipswith the formation of
gold and other mineral deposits. In this research,
new results were achieved above al by Schandel-
meier (1999), Gerhard Franz (TU, Pudlo and
Franz 1999), and the young African scientists
Elsheik Mohamed Abdel Rahman (Sudan, 1993)
and Evelyne |. Mbede (Tanzania, 1993).
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lateringeneral hashigh porosity valuesandisan excellent reservoir for groundwater in North African
basins. A. Seilacher inspectstracts of Trilobites (Cruziana), which are used for the stratigraphic age
dating important for the reconstruction of geological basins and for hydrocarbon and groundwater
exploration. Trilobite tracts are also used to reconstruct Paleozoic seaways — in this case between
Northeast Africaand Argentina. (Seilacher isthe only German that has been awarded the Crafoord
prize for Geosciences.) / Wohlgebankter mariner Sandstein aus dem Silur bei Fada vor massivem
fluvialen Sandstein. Letzterer hat eine generell hohe Porositét und bildet einen hervorragenden
Grundwasser-Aquifer in den Becken Nordafrikas. A. Seilacher untersucht Stticke von Trilobiten
(Cruziana), die fur die stratigraphische Datierung genutzt werden, die wiederum wichtig ist zur
Rekonstruktion der geol ogischen Becken und zur Exploration auf Kohlenwasser stoffe und Grund-
wasser. Die Trilobiten werden auRerdem herangezogen zur Rekonstruktion der pal&ozoischen
Seewege — in diesem Fall zwischen Nordostafrika und Argentinien. (Seilacher ist der einzige
Deutsche, der mit dem Crafoord-Preis fur Geowissenschaften ausgezeichnet wurde.)



2004/3-4  The Tibesti Research Station and Later Geoscientific Research in Northeast Afrika

259

The hydrogeological outcome was of importance
for more realistic developments in groundwater
exploitationin Egypt. Moreover, it became anim-
portant argument in the general discussion about
theroleof fossil groundwater in African countries
(Thorweihe and Heinl 1996). A major conse-
guence was an international conference on non-
renewable groundwater, whichwasheldin Tripoli
in 1999 under the protection of UNESCO. Its
groundwater branchin Parishad successfully con-
vinced the responsible partnersin Libyato stage
the conference, which was mainly organised in
Parisbetween 1997 and 1998. At this conference,
Klitzsch, Pachur, Sonntag and Thorwel he present-
ed our view. Itis, however, certainly not realistic
to expect immediate results in countries such as
Egypt and Libya; but the results of the conference
support thosein Africaand el sewherewho are con-
vinced that Ambroggi’s theories (1966) are mis-
leading and obsolete. The decades ahead will be
dominated by water problems, not only in North
Africaand the Near East. Aslong asthe exploita-
tion of groundwater and the use of surface water
from theriver systems of the Nile, Euphrates and
Tigris, or Jordan —and in North America, for ex-
ample, from the Colorado — are controlled by
shortsighted poaliticians, serious conflictswill ap-
pear in the near future. The scientific and practi-
cal cooperation of al geosciences and of related
engineers is indispensable in reaching realistic
solutions to these problems and in convincing
politicians of their validity. Their decisions will
influence the welfare of future generations.

Another important practical result of the project
was to demonstrate the possibility of working,
partly under extremely difficult circumstances, in
fruitful cooperation with African partners for
many years and, in addition, to successfully in-
clude more than 30 African PhD candidates in
field and laboratory work. Moreover, many ap-
plied geologists and engineersfrom our partners
accompanied our fieldwork, and many |aborato-
ry employees became familiar with modern
equipment and related methods. Thanksto DFG,

DAAD and Carl Duisburg Foundation aswell as
to the positive attitude of most German col-
leagues, we represented German research in Af-
ricato the best of our abilities, and we managed
to set an example of amodern, scientific, and at
the same time practical attitude. Most of our Af-
rican PhDs now occupy important positionsat uni-
versities; some are deans, presidents or heads of
research ingtitutions. Otherswork inthe oil indus-
try or in groundwater and mineral exploration.
This positive influence holds true especially for
those from the Sudan project, despite the fact that
we had to overcome three drastic changes of gov-
ernment. It does not hold true for those from So-
malia, where civil war in 1991 resulted intheloss
of most of our equipment. Some of our Somali
team members could not return to their country.
A number of interesting and useful investigations
in structural geology and stratigraphy aswell as
in hydrogeol ogy and pal eoclimatology had to be
given up before they were fully concluded. For
geological questionsrelated to the opening of the
Indian Ocean, we therefore continued fieldwork
inwestern Madagascar, because this crustal frag-
ment was positioned next to Somaliaand Kenya
until Jurassic times. Thiswork, together with de-
tailed stratigraphic investigations from former-
ly nearby areasin Kenyaand Tanzania, resulted
in abetter understanding of structural eventsand
their chronology. They improved the correlation
between the processes | eading to the opening of
theIndian Ocean and their influence on the dras-
ticrifting in East and Northeast Africaand Ara-
bia. Moreover, these results are of fundamental
interest for oil exploration: Stratigraphical posi-
tion and timing of rifting are the geological rea-
sonsfor large accumulations of hydrocarbon de-
positsin central Sudan and southern Chad, along
the East African coast up to the western foreland
of India and in the Red Sea including the Gulf
of Suez areaand Y emen.

This summarising account of results would not
be complete without tributesto outside scientists
and their research which contributed substantial -
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ly to several of the highlights mentioned earli-
er. Adolf Seilacher (1991, Tubingen/Y ale) was
not only of great help regarding stratigraphy and
paleoenvironment in early Paleozoic strata, but
he also influenced our scientific conceptions.
For the stratigraphic interpretation of |ate Paleo-
zoic and Mesozoic strata, Annie Lejal-Nicol’s
advice (1990, Paris, paleobotany) was indispen-
sable, aswasthe work of Otfried Hankel (1986)
and Eckart Schrank (1999, both palynology),
and Christa Werner (1999, vertebrates).

-
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For the scientific supervision of endlessanalytical
work in laboratories, including help for PhD can-
didates from many different projects and several
different nations, Gunter Matheis (TU) was the
permanent partner and supervisor. Geophysical
research under HansBurkhardt (TU) wasorganised
and carried out in Egypt and Sudan with largeteams
by Rainer Fiedler-Volmer (TU). The scientistsre-
sponsiblefor organisational and administrative as-
Sistance to the speaker (Klitzsch) and co-speaker
(List) were Matheis (1981-86), Linke (1987-91),

Photo 7 Glacially eroded gully in the eastern Ennedi Mountains, incised into lower Silurian sandstone and
filled with clayey-sandy tillites, including large blocks of sandstone. The peneplain in the foreland
has been formed by the more recent erosion of soft shale (lowest Silurian), the basis of which crops
out in the background to the left. In the hinterland the glacial sediments are overlaid by fluvial and
shallow-marine sandstone (Silurian), the latter carrying traces of trilobites. In the foreground:
Dr. Nabil Barazi (Klitzsch et a. 1993) / Glaziale Erosionsrinne im dstlichen Ennedi-Gebirge,
eingeschnitten in Sandstein des Unteren Silur und aufgefillt mit tonig-sandigem Tillit sowie grof3en
Sandsteinbldcken. Die Verebnung im Vorland wurde durch die Ausraumung des weichen Tonsteins
des Untersten Silur gebildet, dessen Basis links im Hintergrund aufgeschlossen ist. Im Riickland
werden die Glazialsedimente von fluviatilem und flachmarinem Sandstein des Slur Uberlagert,
letzterer fUhrt Trilobitenspuren des Slurs. Im Vordergrund: Dr. Nabil Barazi (Klitzsch et al. 1993)
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and Thorweihe (1991-95). All three of them not
only had to handle large amounts of important lo-
gistic and administrative obligations, but wereaso
involved intheir own subjects of research.

The successive documentation of results from
theindividual projectswas published in English
in volumes 50, 75 and 120 of Berliner Geo-
wissenschaftliche Abhandlungen (Klitzsch et al.
1984, Klitzsch and Schrank 1987 and Klitzsch
and Schrank 1990). Major final results were
published in aspecial volume by Deutsche For-
schungsgemeinschaft (Klitzsch and Thorweihe
1999). Apart from the international exhibition
on Water in the Desert (see earlier), examples
of theimpact of the project through reputed sci-
entists include the following: Rushdi Said, the
most prominent Egyptian geoscientist, accom-
panied and supported our research over many
years. His book, The Geology of Egypt (Said
1990), contains major contributions from mem-
bers of our team. He and Sandy Petters from
Nigeriawereinvited to conduct research at the
Institute for Advanced Study in Berlin (Wissen-
schaftskolleg) in 1989-90. They were the first
geoscientists and the first Africans to be invit-
ed by thisinstitution. Said (1993) wrote abook
on the Nile River during this time, and Petters
(1991) completed histextbook on the Regional
Geology of Africain close cooperation with us.

7. Conclusions

To alarge extent, the geoscientific results of re-
search in the central and eastern parts of the Sa-
hara, and in neighbouring areas in East Africa,
havetheir rootsinthe Bardal project. Thisisone
of Hovermann' slasting merits! Much of the bur-
den of creating this project in remote Tibesti rest-
ed on Hagedorn’ sshoulders, and toward the end,
it was Dieter Jakel who kept it alive. Several
Bardai team members became an important cre-
ative core for projects that were formed later,
once the Bardai station had lost its function.

Those who continued to work in eastern North
Africawereincluded in new, comprehensive geo-
scientific research projects, whose major aims
were to understand the devel opment and present
situation of the geology, the climate history and
its influence on groundwater recharge and dis-
charge aswell astheinteraction between climate,
groundwater and geological situation and thefor-
mation of useful deposits. Because of the very
extensive size of the area, remote sensing to sup-
port fieldwork was indispensable, as was carto-
graphic documentation. Apart from new sedimen-
tological aspects, we produced an up-to-date re-
construction and documentation of the geoscien-
tific situation of the areas concerned. Most of the
resultsare of practical usefor economic develop-
ment, and they have encouraged a shift in think-
ing toward more realistic conceptions of ground-
water exploitation in arid North Africa.

The Bardai project can be seen as a master ex-
ample of how basic research in the geosciences
can reach practical value in important issues of
human societies through inter- and transdiscipli-
nary work. Foreign aid for developing countries
has many examples in which biased investiga-
tionsand their realisation have had negative con-
sequences, usually dueto alack of fundamental
factsin geology or physical and human geogra-
phy. The development of such sensitive environ-
ments as deserts or semi-deserts is especially
something that should not be left to engineers,
agriculturalists or politicians alone.

The ongoing discussion regarding education in
Germany and the value of research at our univer-
sities calls for a critical comment: The Bardai
project and later research are best-practice exam-
plesof highly efficient scientific contributions re-
lated to the future of mankind. Presently, howev-
er, geosciences no longer play much of arolein
education, and the two universitiesresponsiblefor
the projects mentioned here have continuoudly lost
positionsduring thelast few years. There hasbeen
no geoscientific project of comparable size and
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efficiency carried out in Africaby any other coun-
try. And no other German university hasincluded
so many Africansin its research. We were con-
vinced that the best course of action was to con-
tribute toward better and moreindependent devel-
opment in Africa, and we believed in equa part-
nership in cooperation. Now, however, we havea
situation that does not allow comprehensive re-
search; the only place in Berlin where geoscien-
tific research and cooperation of practical valuefor
Africaiscontinued on alarge scaleisthe Techni-
cal Fachhochschule (TFH), where Meissner con-
tinues projectsin Ethiopia, Sudan and Chad. Indi-
vidual research or projects in small groups will
certainly continue, but the geoscienceshaveamore
important role to play. They should help, in this
time of growing fundamental problems, to find so-
Iutions and to locate their position in society, just
asthe Bardal project and SFB 69 did.
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Summary: From Bardai to SFB 69: The Tibesti
Resear ch Station and Later Geoscientific Research
in Northeast Africa

Modern geoscientific research of the central and
eastern Sahara, following in the footsteps of nine-
teenth-century German researchersin Africa, was
pursued in several phases. Starting in the winter of
1958/59, geologists working in Tripoli for DEA/
Wintershall began to reconstruct the sedimentary
basins of Libya, northern Chad and northern Ni-
ger. In 1964, the Bardai research base was foun-
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ded in Tibesti by Freie Universitéat Berlin. Opera-
ting from this base, research was undertaken in
northern Chad and southern Libyain the follo-
wing years, primarily geomorphological and
(paleo-)climatological investigations. After DEA
was taken over by an American company and due
totheescalating civil war in Chad at the end of the
1960s, both groups merged into a new team and
started fieldwork predominantly in Libya, sup-
ported financially by the Bardai funds and focus-
sing both on climatic changes and assessing the
age of the groundwater. Based on this work, the
special research project “Geoscientific Problems
of Arid and Semiarid Areas” was set up in 1981.
Led by Berlin’s Technical University and Freie
Universitét, and with substantial financial sup-
port from Deutsche Forschungsgemeinschaft
DFG, the project ran until the end of 1995. Its
major objective was the geoscientific investiga-
tion of the eastern Sahara in close cooperation
with scientific and applied institutions in Egypt
and Sudan. During each fieldwork season, up to
140 scientists toured the desert in successive
organised teams. Asaresult, the ages of sediment
strata in the sedimentary basins of the eastern
Sahara were determined to range from Cambrian
to older Tertiary —information hitherto unknown.
This laid the foundation for the detection of tec-
tonic movements, which, together with a facies
investigation and reconstruction of climatic chan-
gesinthe Late Pleistocene and Holocene, was the
precondition for setting up amodel of the ground-
water situation. Thisgroundwater model was al so
to serve asatool inregional planning. The model
represents the whole aquiferous system of wes-
tern Egypt, northwest Sudan, northeast Chad and
southeast Libya. Supplementary work in Somalia
and Madagaskar helped to further understand the
tectonic evolution of the eastern Sahara asinflu-
enced by the opening of the Indian Ocean. A
large number of PhD students and graduates
from the countriesinvestigated wereinvolved in
the research, financed by DAAD. Today, they
occupy major positions in their home countries.
The results of this special research project were
presented at a number of conferences and have
been published in several volumes. They were
also shown to a wide audience in an exhibition
that toured approximately twenty countries.

Zusammenfassung: Von Bardai zum SFB 69: Die
Forschungsstationim Tibesti und die nachfolgende
geowissenschaftliche Forschung in Nordost-Afrika

Diemoderne geowissenschaftliche Erforschung der
Zentral- und Ostsahara auf den Spuren deutscher
Afrikaforscher des19. Jahrhundertserfolgtein meh-
reren Phasen: Beginnend im Winter 1958/59 rekon-
struierten Geologen der DEA/Wintershall von Tri-
poli aus die Sedimentbecken von Libyen, Nord-
Tschad und Nord-Niger. 1964 wurde die For-
schungsstation Bardai von der FU Berlin gegriin-
det. Von dort aus wurden im Tibesti und seiner
Umgebungindenfolgenden Jahrenim Nord-Tschad
und in Sud-Libyen vor allem geomorphologische
sowie paldo- und rezentklimatologische Untersu-
chungen durchgefiihrt. Nach Ubernahme der DEA
durch eine amerikanische Firma und wegen des
Ende des sechziger Jahre aufkommenden Birger-
kriegesim Tschad verschmolzen Teilebeider Grup-
pen zu einem neuen Team, das mit Mitteln des
Bardai-Fondsvor allemin Libyen Feldforschungen
durchfuhrte, bei denen die Klimaentwicklung und
das Alter des Grundwassers im Mittelpunkt stan-
den. Ausdiesen Arbeiten erwuchs 1981 der Sonder-
forschungsbereich ,, Geowissenschaftliche Proble-
me arider und semiarider Gebiete*. Er wurde von
der TU Berlinund der FU Berlin ausmit erheblicher
finanzieller Unterstiitzung der Deutschen For-
schungsgemeinschaft bis Ende 1995 durchgefiihrt.
Aufgabewar diegeowissenschaftliche Erforschung
der Ostsahara. Das geschah in enger Zusammenar-
beit mit wissenschaftlichen und praxisorientierten
Institutionen in Agypten und dem Sudan. In den
jeweiligen Gelandezeiten waren biszu 140 Wissen-
schaftler in aufeinander abgestimmten Gruppen in
der Wiste unterwegs. Als Ergebnis wurden die
vorher weitgehend ungegliederten Schichtfolgen
der Sedimentbecken der Ostsahara datiert und dem
Kambrium bis Alttertidr zugeordnet. Erst damit
wurde die Grundlage fur die Klérung der tektoni-
schen Entwicklung geschaffen, die zusammen mit
der faziellen Interpretation und der Rekonstruktion
der Klimaentwicklung in Spétpleistozén und Holo-
z&an Voraussetzung fur die Erstellung des Grund-
wassermodells wurde. Mit diesem Grundwasser-
modell wurde eine Grundlage fir entsprechende
Landesplanung geschaffen. Das Modell umfasst
das gesamte Aquifersystem West-Agyptens, des
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Nordwest-Sudan, des Nordost-Tschad und Stidost-
Libyens. Ergadnzende Arbeiten in Somalia und Ma-
dagaskar dienten vor allem dem Verstéandnis der
tektonischen Entwicklung der Ostsaharain Abhén-
gigkeit von der Offnung des Indischen Ozeans. An
den Arbeiten waren, in erster Linie mit Unterstut-
zung durch den DAAD, zahlreiche einheimische
Doktoranden und Diplomanden beteiligt. Sie sind
heute Uberwiegend in wichtigen Positionen ihrer
Heimatlander tétig. Die Ergebnisse des Sonderfor-
schungsbereiches wurden auf mehreren Konferen-
zen vorgestellt, in zusammenfassenden Banden ver-
offentlicht und in ca. 20 Landern in Ausstellungen
einer breiten Offentlichkeit zuganglich gemacht.

Résumé: De Bardai au SFB 69: La base derecherche
du Tibesti et la recherche géoscientifique subséquente
en Afrique du Nord-Est

L’exploration géoscientifique moderne du Sahara
central et oriental dans la lignée des chercheurs
allemands du 19°™ siecle spécialistes de I’ Afrique
s effectua en plusieurs phases: tout d’abord, au
coursdel’ hiver 1958/59, des géol oguesdelasocié-
té DEA/Wintershall basés a Tripoli reconstruirent
les bassins sédimentaires de la Libye, du Tchad
septentrional et du Niger septentrional. En 1964,
I’Université Libre de Berlin créalabase de recher-
che de Bardai, qui permetta d’ effectuer, dans le
courant des années suivantes, des études géomor-
phologiques ainsi que paléoclimatiques et de cli-
matol ogierécente au Tchad septentrional et dansla
Libye méridionale et plus précisément dans la ré-
gion du Tibesti. Suite alareprise de DEA par une
société américaine et en raison de la guerre civile
qui éclataau Tchad verslafin des années soixante,
des parties des deux groupes fusionnérent en une
nouvelle équipelaquellemena, moyennant desaides
provenant du fonds Bardai, des explorations sur-
tout en Libye, placant au centre de ses intéréts les
évolutions climatiques et |a datation des nappes
phréatiques. En 1981, ces travaux donnérent nais-
sance au domaine spécial de recherche « Problemes
géosci entifiques des espaces arides et semi-arides ».
Sous ladirection del’Université Libre de Berlin et
de I’Université Technique de Berlin, les études
liées a ce projet se poursuiverent jusqu’alafin de

I”année 1995, moyennant une contribution impor-
tantedelapart du Centre Allemand delaRecherche
Scientifique (DFG). L’ objectif en fut I’ étude géo-
scientifique du Sahara oriental. Une étroite colla-
boration avec des institutions scientifiques ou
vouées a |'application des acquis scientifiques
d’ Egypte et du Soudan fut mise en oeuvre. Pendant
les périodes de terrain, le nombre de chercheurs en
activité dans le désert en équipes interdépendantes
pouvait atteindre les 140. Les stratifications des
bassins sédimentaires du Sahara oriental, jus-
qu'alors généralement peu différenciées, furent
datéeset catégoriséesdu cambrien au pal éo-tertiaire.
Ceci permetta de donner une base solide al’ expli-
cation del’ évolution tectonique, laquelle constitua
finalement, de pair avec I’ interprétation des facies
et la reconstruction de I’ évolution climatique lors
de |’ holoceéne et du pleistocene tardif, la condition
préalable a |’ élaboration d’'un modéle des nappes
phréatiques. Ce dernier jeta également les bases
d’un aménagement du territoire adapté. Le modele
englobel’ ensembledu systemeaquifériendel’ Egyp-
teoccidental e, du Soudan du Nord-Ouest, du Nord-
Est du Tchad et delaLibyedu Sud-Est. Destravaux
complémentairesmenésen Somalieet au Madagas-
car aiderent en premier lieu ala compréhension de
I” évolution tectonique du Sahara oriental, celui-ci
s effectuant en interdépendance avec |’ extension
de I’Océan Indien. De nombreux étudiants origi-
naires des pays étudiés et préparant |leurs mémoires
ou théses furent associés aux recherches et bénéfi-
cierent en particulier d'un soutien financier de la
part du DAAD (organismeallemand pour leséchan-
ges académiques). Aujourd’ hui, ils occupent pour
la plupart des postes importants dans leurs pays
d’origine. Les résultats obtenus par le domaine
spécial de recherche furent présentés lors de plu-
sieurs conférences, publiés en volumes récapitula-
tifs et rendus accessibles, sous forme d’exposi-
tions, au grand public d’environ 20 états.
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