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an unprecedentecl opportunity for 
·African.-~-. earth · scientists- and 
their. ~~:;'-counter'parts from . other 
par'ts of .:· 'the world to int~ract 

-.. and · ~xc))ange · sci"ent.~~ic 
, :informai:fon/ ·· particulariy ·during 
··.the ... first· · year. of .·the 
· International decade for ·:-Natural 
· .Disaster R~~uction~ Strongly 
. : Recommends ~hat si.milar 

aasemblies ·be held in lfrica at 
: ·regula~ · interv.a~s ~,. 

7.Participanfs, recognizing 
. the .remarkable succ·ess of this 
l~semb:J,y, . ·express their prC'\i=:ound 
thanks .. •nd gratitude t- · the 

: Government of Kenya · for h' .:~tina 
. the meet·ing ~ and Congratulate the 
Local .· Organizing Committee and 
co-workers for the excellent 
preparations 1 the superb 

·acientific programme, the 
•agnificent ·. fa~ili ties provided 
an4 .for all ~ ~hose . efforts which 
resul ted ·in 8: ,. very 'high level of 
scientific exchange. 

15th COLLOQUtUM: ON AFRICAN 
::.GEOLOGY.(. 10,-1·3 Sept. 1990, Nancy, 
Fran~. · · ~ · 

r .. 

i . t.: • :.; ;: ':· ·. ; : :~ . it.M.Schmid 
. ..~ -~' 

··-~]i 'l'he colloquiwa ·started · witli 
. the inangÜral · session introducing 

"'d geoiogical •nd ~- tectonic maps of 
ltrica~ · .conteren"ce · in~itees e.g. 

· Prof. Unrug preserited · their 
pape~a. 

,;_ ._ The talt.S' covered topics such 
-as.-,·-:r·ara··. and noble · metals1 · Pan 
lf·ri~#.;:t~i!~t-~l~ogene·sis, cru~tal 

.: -growtb·;· :.- ·> ~c:ontinenta'l . sediments, 
·- >a4 ·: th-· · ... Lake Nyos disaster. 
;J»uilng_.' ~-~--lunch · :hr6.ats I postei: 

. :iilesaions. :.··. ' =on· Pan african I 
geophySlC:S f .. · :. '.": i ~ Crua·tal: .:._ . gr~)1fth 1 . 

::. ~. c:ontißentai ' : · ;·.-: :? · • : :· . ~ sediaents ~ 
· .. t,llogene•iai, : · .. · aediaen·tary 
._w,·. :·_~4 :crustal growth:- .. ~~~! 

:-. atdle4UlW.; !'.. ~:. . . I. • . 

. -~.· '•. ~' 

fte -· ~raaniaora of ·· 'tbis 
cOllbquiua on African Geology can 

.... : ,. 

be complemented to ~av~.attracted 
.a considerable · number of 
resear~hers from Africa. 

The abstract volume can be 
consulted at the University of 
Zambia, Schoo~ of Mines c/o 
Editor. 

Two expanded abstracts are 
presented bare •. 

Silicate Karst in easlern .. tiiger -
_1_ Geomorpbological .. study:· '· . 

· ~.Sponbolz,. Centre· de
Geomorphologie du c.N.R.s., 

France • 

In.tegrated into ·a research 
project concern~ng the 
paleoclimatic an paleogeographic 
conditions of the southern Sahara 
and the northern Sahel I than is 
un·dertaken at the University of 
Wdrzburg/Germany and supported by 
the deutsche Fors~hungs-
gemeinschaft, karst features 

·· developed in silicate rocts sucb 
as quartzitic sandstones, 
silcretes, ferricretes · and 
crystalline rocts were studied in 
the eastern part of the Republic
of Ni~er. 

On the hasis ot' 
· iaicr·omorphologi:cal ~ analyses i t is 

confirmed · that · the formation · of 
· · those features is indeed c:aused 

by rock solution by · circul.ätion 
groundwater in· the 'tarst systems 
·(sponholzl 1989). 

Among the study ·regions the 
·most · karstifie~ are the · 
southwestern ·part of the Djado
Plateau · and . the southern · part of 

· the Cuesta. of Biiaa, · where the 
. tarst volume · is 1lP to 3,. Als~ 

_the .-central and the. southern _part · 
of the Termi t litssif and · ·. th~ 
tcoutpus llassif_ a~e-.·_,. intenaively 
·tarstified . - in th~ ···~ase of -the 
Termit the iron-rich sediaeDts of· 
the ·Continental· Teriainal' are. tbe 
aost afCected. · 

•+ ' m' l'tit"'D1.:1:>f\:.-ppliecl Barth Sciences· 4 (2) 
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In all the studied karst areas 
there exist features of vadose 
and of phr~atic karst the 
details of solution forms being 
exactly the same as they are 
known from carbonate karst. 
There· are caves and subterranean 
gallery systems the Iongest 
reaching 40 to SO meters of 
accessible length and common 
heights of cave rooms are between 
6 and 20 meters. The caves may 
be connected by horizontal or 
vertical tunnels. 

Most of the studied karst 
features are formed in vadose 
systems, the phreatic forms (most 
of them minor channels that are 
incised into the floor c the 
vadose caves) are of a llter 
period of formation. 

Concerning the dating of th~ 
karst there are no absolute data 
because of the lack of any 
identified contemporaneous 
deposi ts.. So i t is only possible 
to specify the early Tertiary ·to 
be the first period of intensive 
silica dissolution on the one 
hand - after the sedimentation of 
the sandstones of the Continental 
Intercalaire as the youngest 
intensively karstified sandstones 

and the transition 
Pliocene/Quartenary as the end of 
the · development of the present
day accessible karst forms on the 
other band, when the present 
relief ~f cuestas and valleys was 
created ("Grand creusement 
posterieure au Continental 
Terminal", Faure, 1966; Busche, 
1982) • Thus the karst features 
presented here are only the dry, 
fossilized remains of formerly 
waterfilled, vadose systems. 
Nevertheless i t mus ~ be supposed 
that karstification continued 
during the Quarternary and even 
during the Bolocene in the 
groundwater saturated zone 
(pedological and hydrological 
analyses. (Baumhauer, 1986, 
V61kel, 1989)). 
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In any case the existence of 
the silicate karst must be 
considered to be a very important 
factor in the geomorphological 
history · of the landscape - above 
all because of its influence on 
the hydrographi-c situation: 
Wbere subterranean karst is well 
developed, the superficial 
drainage pattern is extremely 
reduced. So .the karstification 
of extended areas of the Saharan 
plateaus enables a certain influx 
even of tbe poor' rainfall at 
present times (less t·han. 20 · mm/a 
at Bilma, influx verified · by 
tritium content in groundwater). 
Surface depressions may_be filled 
with fine grain~d, clastic 
materials wbich depending on the 
grain size of the infillings, 
favour either an influx o~ water 
stocking in the depressions and 
so are of importance for the 
vegetation pattern, too. 

Similar silicate karst 
features sometimes called 
"pseudokarst" because of 
nomenclatory differences - have 
recently been described from 
South Africa (Martini, 1987), 
Australia (Young, ~986} and 
Southern America (Pouyllau & 
Seurin, 1985), and are known also 
from other regions in western and 
central Africa. 

Once the existence of karst in 
silicate rocks is accepted, these 
phenomena have to be taken into 
consideration for further 
prospection · of groundwater 
above all in. arid or semiarid 
regions without or with little 
recent recharge· of the aquifers -
and for any ·paleoclimatic or 
paleogeographic research. 

References 

Baumhauer, R. ,1986): ·Zur 
jungquartären Seenentwickrung 
im Bereich der Stufe von Bilma 
(NE-Niger) • Würzburger 
Geogr. Arb., ßS: 235 p. 

Zambian Journal of Applied Earth Seiences 4(2) 



2 .. 

ll
'~"r'·~, 

.• ! !: I, ,.111'4 

lt 

Busche, D. (1982) :·· Die 
geomQrphologisch_e Entwicklung 
des westlichen Murzuk~ecknesn, 

_. ,. : des _ dj acio~Pla.te.ä.us :_ ,und . de.s 
nördlichen. - ~- · Kaoua·r. . . 
Babii. Sehr. '. q~_<?qr t>o~ns t. · Uni v. 
Würzburg, 2 v..ol.~--- . :377 p~, 
unpubl. · · · ....... · · ·· 

Faure, H.. (1966): . reconnaissance 
geologique des 
sedimentaires 
paleozoiques 
oriental. - Men. 
630 p., Paris. 

.,·. 

formations 
post-

du Niger 
B.R.G.M. I 47: 

Martini, · J. (1987) : Les 
phenomenes karstique~ des 
quartzi tes de I Afrique du r.;ud ~ 
-· Karstolögie, 9: 45-52.· 

Pouyllau, M •. & M. Seurin (i~85): 
Pseudokarst dans des roche~ 
greso-quartzi tiques de _ la. 
formation Roraima (Gran 
sabana, Venezuela). 
~arstolo.gia, 5: 45-52. 

Sponholz, B. . (1989) : · 
Karstersc}leinungen in 
nichtkarbo~atisch~~ .~Gesteinen 
der ö'stlichen Republik Niger .. 
- ·_ wnrzburger· .geogr. Arb .·, 7~.: 
265. p. . . . . . . . 

Völkel ~ ·J.: Geom.or.phologische und 
pedologische Untersuchungen 
zum · jungquartären Klimawandel 
in den Dün~ngebieten ,_ Ost
Nigers (Südsahara und Sahel). 
- .. ~onner geogr. Abh •. , 79: 258 
p. 

Young, R. W. (1986): Tower kar·st 
. in sands tone: bungle bu'ngl.e 
·Hassif, Northwestern 
Australia.. z. Geomorph. 
N. F. I 'l0/2: 189-202 •. 

· .... ,-. 

~LAYEY· BARRIERS un·· LINERS IN 
ENVIRONHENTAL GEOLOGY 

H. Bebrens, F. Bendr.iks, 
K.H.Hesse, D.Reuleke, A~Strouhal. 

TU Berlin, Inst. f. Geologie, 
Berl~n, ~ermany.~ 

Pelli tic sediinent·s ·rieb ·in 
clay minerals represe'nt the most 
important mineral liners·of· waste 
deposits •.. · As parameters· .'..;:·iike· 
cpnvection, diffusion, retention 
-pcf · sorpt'ion are maiJily .d.epending 
Ori ·.the .. Carbonate· content·· abd Oil 
the relativ'e abundaiu:e·· ,.:·9.t' . the 
different two- and three-- ·· }ayer 
phyllosilicates, _a· qualitativ& 
and -. quantitativ-e . identificat'ion 
as weil ·as· . a ·· chemical 
characteriz.ation · of · the ~ · clay
minerai.assoziation is·~f emin~nt 
importance for.. an · eväluation of 
the · chemical interaction · between 
phyllosilicates and complex waste 
waters as .. well · as of the 
horizo~ta~ and· vertical long-term 
stability ~f mineral barriers. 

In . · connection with the 
migration of heavy-metal 
~olutions thro~gh · marly 
clays_tones for . example, most of 
the ·heavy-metal :1ons are 
immobilized: by the f'ormation of 
heavy-metal ca.rbonates. 
Coincidently, the· calcfie content 
decreases and ~' - heavy;;.metal 
oxichlorides · · are ·· , formed 
sub~.equently. Both process.es are 
accompanied·by the~develop~•nt of 
~racks in· the mineral· liner 
changing the barrier proper.ties. 
The intensity, · however, is 
depending on the ·. varying. scfrption 
ca.pacity of · the · ·different 
phyllosil~ka tes wi tbin ... , the clay-
mineral association . of the 
se.aling system ; which,_· .- for 
tl).s:tance is higher . for smecti tes 
th~ri for k~oiinites. ·· · 

In order· t·o · ·inl.niinize the 
migration ·. of ·natural arid 
· synthetic ··contaminants:· :·· into· ··th'~ 
biospbere 1 cl'ays and .· ·claystones 1 

· the chemism,· mineralogy' .:~ -&nd · soil 
phys'ical pr.operty of wbicli 1nay be 
modified, meet three requirements 
in environmental geology: 
1 geological barrier functions 
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