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Abstract: This paper deals with preliminary results of mineralogical investi-
gations of samples of mudstones and claystones underlaing Galmoia ore beds. They
were collected from five different boreholes and examined using X-ray, thermal
and microscopic methods. It was found that the samples in question consist of kao-
linite, quartz and muscovite, Because of high kaolinite content in them these rocks
can be used in ceramic industry.

INTRODUCTION

During geological investigations carried out in El Khums (Libya) on
raw materials for cement industry, the structure of Galmoia iron ore
deposit was studies in detail. These exploration works showed considerable
reserves of haematite-odlitic ores which can be used as additional com-
ponent for cement production. Twenty boreholes and four pits were made
during geological and mining works. It was found that haematite beds are
underlain by mudstones and claystones. From geological point of view
especially interesting are physico-chemical and climatic conditions of for-
mation of these rocks. Lack of data on mineral composition of these mud-
stones and claystones inclined the present author to examine them more
in detail. The deposit in question were deseribed by Desio (1943). In 1954
additional data on Wadi Shatti deposits were presented by Muller-Feuga.
He described the oolitic zone between Chirra and Galmoia. Goudarzi (1962,
1970, 1971) carried out geological exploration in Wadi Shatti Valley and
presented detailed description of the iron ore area. In 1971—1972 geo-
logical investigations of the deposits between Taroot and Ash Sheb were
carried out by Bureau de Recherches Geologiques et Miniers (France).

Galmoia iron ore deposit is situated in central part of West Libya, in
the region of Wadi Shatti Valley which stretches from ENE to WSW
and is about 200 km long and 20 km wide. It is bordered on the North

* Academy of Mining and Metallurgy, Institute of Geology and Mineral Deposits,
Cracow (Krakdw, al. Mickiewicza 30).

3 — Mineralogia Polonica

33



by Jebel Fezzan Mts. and on the South by Az

8504%] Zallaf peak. The Devonian rocks overlay there
én::‘ Cambrian system (Goudarzi, Tschopke, 1968),
it Devonian series consist of sandstones, mudstones
ooo and siltstones showing variable colouration, In
iy asa,|, the top part quartzictic beds are ohservgd. The
oo 2527 {hickness of Devonian rocks is approximately

950 m. The upper part of Lower Carboniferous
TR (Turnosian) deposits consist of lg-ntict:zlgr, red-
(a21812 _prown sandstones, slates and limonitic clay-
stones. They are overlain by continental grey
sandstone, Further upwards they grade into
5 marine beds of Visenian age. Oolitic-chamosite-
22 Jimonitic beds occur near the contact of conti-
nental unit. The rocks on question dip 1— g

to S. The faults system is generally parallel to
4 the strike of the beds. In Galmoia deposit the

2m

Fig. 1. Geological cross-sec- ; ’ ; i -
tion of iron ore deposit in  1954): haematite, goethite, limonite, chamostite,

Galmoia region siderite, stilpnosiderite, boehmite and traces of

1 — gqusternary gands, 2. — > : :
quaternary gravels, 4 — haema- aluminum monohydrate. The content of associa-
tte-oolitic lron ore deposit, tod rmanganiferous minerals is up to 2%. The
4 — kaolinite mudstones and ! S 4 e LM
ilavetones described minerals are accompanied by quartz,

kaolinite, feldspars, muscovite and others.
Galmoia deposit display irregular and lenticular development. In Wadi
Shatti region the thicknesess of the iron ore beds are up to 15 meters but
in Galmoia deposit they are 4.0—7.0m thick. They show considerable
facial horizontal and vertical changes. In the bottom part of haematite-
_odlitic bed one can chserve green-grey, cream and white slightly con-
solidated claystones of unknown mineral composition. Their thickness is
up to 2.0 m (Fig. 1). Galmoia deposit is overlain by Quaternary sands and
gravels. The shales and sandstones of upper Devonian age make over-
burden in some places.

METHODS-OF EXAMINATION

100 g of every sample was treated with one liter of destilled water.
After one day samples were mixed for 10 hours using electromixer. The
separation was carried out using sedimentation methods. Following frac-
tions were obtained:

1) after 8.5 minutes — fraction less than 15 pm,

2) after 8 hours — that below 2 pm.

Coarser fractions were selected using sieves 0.1 and 0.06 mm. Each frac-
tion was investigated in detail.

Microscopic observations were carried out using polarizing microscope
"Polmi-A" (C. Zeiss). Observations of thin section%; Ifarere usegd. for deteliit
mz_natlon of mineral cormaposition, especially of those present in grains
being more than 0.06 mm in diameter. Moreover, microscopic observations
of thick fractions were carried out. '

X-ray .methods were applied for identification of clay minerals, They
were carried out using X-ray diffractometer TUR-61 and following con-
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g, 2, X-ray diffractometer patierns of
natural samples (no 1—5), fractions << 15 um

ditions: filtered CoK, radiation, GM counter rotati spee 5/mi
moving speed of the record’s band 600 mm/h. Dl.ll'ih; i?zld;l?;ijat}éﬁéis
artificially sedimented samples have been used. The samples were trcatn--a
w1thhg]ycer'ol, heated to 560°C and treated with 1:1 HCI for 6 hours.

Thermal analysis were carried out using fracti Stie "
< 0.(3'15 mm. All five samples has been i.nvc.-stigat%d by mlf;ri:i ofrr;?&(;::i
rian Derwa:n_tc_)graph” (F. Paulik, J. Paulik, L. Erdey) by applying the f%)l
lowing conditions: sample's weight 500 mg., heating rate 12°C/min DTCT
1/30, DTA 1/3, TG 100, max. heating temperature 1000°C. &

RESULTS
Samples 1 and 5 are kaolinitic mudstones showi i
| litic 3 owing slightl
structure (Phot. 1). They consist of quartz and r:laygmingc--raﬁ:;. anfza;]ifyl
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grains are sharp-edged and usually quite clear up to 0.1 m‘mglr:1 l‘?;‘la]r:)lé;{i;
Small flakes of hydromica and euhedta) PEETEEE Keone, tourmaline
minerals are repr e )
:Egrﬁar:;hiiasvgy staurolite grains. The groundmass consists of fine kao
linite microflakes. V12 £
Sample 2 represents slightly diagenetized claystone thowmg‘ n?:‘::::;#ti:.::l
structure marked by haematite (Phot. 2). Clay minerals ?lr[i( ‘b'“"‘()m(r—
components of the rock. They are repregented by thin mikr? %Sg’rr‘;m F
times showing directional orientation. Small, euhedral, uhp C(I) g
size quartz grains are present in the clay grloundmass. The describec
nerals are accompanied by alongated hydromica flakes.

Sample 3 consists of pseudooolites of haematite and r.:lu._y .n'nr)t,-.ruﬁ
(Phot. 3). The last one form fine grained groundmass, The structure ui) roc
is irregular because of the presence of dispersed haematite-oolite. L r_'etur-
mination of clay minerals is only possible by means of X-ray methods.

Sample 4 represents slightly consolidated mudstone of light:m'cam'r.:o—
lour. In polarized light it shows irregular structurP (Phot. 4). Clay mine-
rals as well as quartz and haematite grains are main components. Haema-
tite concentrations are surrounded by thin
clay framings showing slightly higher in-
terference colours than clay groundmass.

X-ray analysis has shown (FFig. 2) that
kaolinite is the essential clay mineral of
the fraction less than 15 pum (reflexions
dniy = 1.14—17.20 A, 3.56 A, Fig, 2, curves
1, 2, 3, 4). It is accompanied by illite
(dp = 9.9—10.1 A, and 4.95 A). Moreover,
in this fraction as well as in fraction less
than 2 pm, quartz and haematite are also
present in small quantities. In sample 5
one can observe small amounts of chlorite.
After heating (Fig. 3) kaolinite peaks dis-
appeared, this effect is due to degradation
of kaolinite, Lack of 4.48 A peak on dif-
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4 fractometer patterns of natural samples

o I makes kaolinite similar T. modification
i (Stoch 1974).

Thermal analyses confirmed the pre-

s sence of kaolinite in all samples. Two

v, [N strong thermal effects are observed on

DTA curves (Fig. 4). The first one, endo-
thermic at temp. 600°C, is due to desinte-
gration of kaolinite structure. The second,
exothermic effect at temp. 970—980°C, is
typical for the formation of mullite. The
amount of water lost at temp. 600°C (9.5—
—11.0 weight per cent) shows that fraction
e v vw sw _wwec 1€ss than 15 um containg 68—78% of kao-

linite, Total quantity of kaolinite in all
Fig. 4. DTA curves of investigated Samples ranges between 30 and 60 weight

samples fractions << 15 pm per cent.
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CONCLUSIONS

The examined mudstones and claystones underlaying iron ore deposit
in Galmoia region consist essentionally of T. kaolinite (30—60%) accom-
pannied by detrital quartz, hydromicas, plagioclases and heavy minerals.
This kaolinite is the product of desert weathering of muscovite and hydro-
micas. This process can be observed now in thin sections. It is supposed
that some part of kaolinite results from kaolinitization of feldspars. The
quality of kaolinite clays makes them a good row material for ceramic
production. It is to recommended to examine more in detail the kaolinite
mudstones and claystones underlaying iron ore deposit and occurring in
the Wadi Shatti Valley. Moreover, it would be important to find the
proper geological and mining conditions for exploitation of this kaolinite
raw material.

REFERENCES

DESIO A., 1943: L'esploratazione minerarie della Libia. Imst, Studi di Politica In-
ternat, 8, 354, Milano.

GOUDARZI G. H., 1962: Iron deposit of the Shatti Valley of Fezzan Province, Libya.
Field Report p. 23 and appendix.
GOUDARZI G, H., 1968: A geologic reporl on the Shatti Valley area of Fezzan King-
dom of Libya. Geol. Section Bull. 7, 9—27. 1
GOUDARZI G. H., 1070: Geology and mineral resource of Libya — a reconnaissance.
US Geol. Surv. Prof. Paper 660, 104,

GOUDARZI G.H, 1971: Geology of the Wadi Shatti Valley, Area iron deposil —
Fezzan, Geology of Libya. Lebanon.

MULLER-FEUGA R., 1954: Contribution a I’'étude de la géologie, de la pétrographie
el des rtssources hydrauliques du Fezzan., Ann. des Min. et de la Géologie 12,
354, Tunis.

Bureau de Recherches Géologiques et Miniers (France) 1072: Raport. Unpublished.

POLSERVICE (POLAND) 1974, 1975: Galmoia iron ore deposit. Raport. Unpublished.

STOCH L., 1974: Mineraly ilaste, Warszawa, p 492,

Maciej PAW LIKOW SKI

WSTEPNA CHARAKTERYSTYKA MINERALOGICZNA SKAL
KAOLINITOWYCH Z REJONU WADI SHATTI, LIBYA

Streszczenie

Przedstawiono wyniki wstepnych badan mineralogicznych prébek mu-
lowedw i iloweow podscielajacych ztoze zelaza w Galmoi. Probki zostaty
pobrane z pieciu roznych otworow wiertniczych. Poddano je badaniom
rentgenowskim, termicznym 1 mikroskopowym. Stwierdzono, ze probki
skladaja sie glownie z kaolinitu, kwarcu oraz muskowitu. W zwiazku z wy-
sokg zawartoscig kaolinitu badane skaly mogg stanowié surowiec dla prze-
mystu ceramicznego.

OBJASNIENTIA FIGUR

Fig, 1. Profil geologiczny zloza zelaza w Galmaoi
1 — plaskl czwarterzedowe, ? — Zwiry czwartorzedowe, 3 — hemalylowo-oolitowe zloke
rud #elaza, 4 — kaolinitowe mulowce i {lowce
Fig. 2. Dyfraktogramy rentgenowskie probek naturalnych (nr 1—5), frakcja < 15 pm
Fig., 3. Dyfraktogramy renigenowskie probek prazonych (nr 1-—5), frakcja < 15 um
Fig, 4. Krzywe DTA badanych probek (nr 1-5), frakeja << 15 um
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Phot, 1. Kaolinitic mudstone containing quartz, hydromicas and others
minerals. Crossed nicols, 4 34
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Phot. 2. Kaolinite-haematite claystone. Crossed nicols, x 34

Macie] PAWLIKOWSKI — Preliminary mineralogical characteristic of kaolinitic
rocks in Wadi Shatti region, Libya
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Phot, 3, Kaolinitic claystone containing irregular oolite-haematite concen-
trations. Top part of claystone layver. One nicol, x 68

Phot. 4. Pure kaolinile ¢laystone. Crossed nicols, X 180

Macie] PAWLIKOWSKI — P:-elimlimn'}-' mineralogical characteristic of kaolinilic
rocks in Wadi Shatti region, Libya



