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The amount, distribution pattern and morphology of 
clay minerals are of key importance for reservoir 
properties of sandstones. These parameters vary 
regionally, even for one sedimentary basin, and are 
dependent on a number of agents. The distribution of 
clay mineral cements was studied for aeolian sandstones 
of the Fore-Sudetic Monocline, one of gas-perspective 
areas in Poland, by a combination of XRD, optical 
microscopy and SEM. Illite, chlorite and kaolinite 
constitute the most ubiquitous cements in the sandstones 
studied. Their distribution pattern shows distinct 
relation to a palaeogeographic pattern, i.e. the location 
of sand dunes with regard to a playa lake and a local 
high (Wolsztyn High), the latter dividing the dune field 
into the Eastern Erg (facing the playa) and the Southern 
Erg. 

 
Chlorite 

Chlorite is a common mineral in the entire belt of 
the Eastern Erg, i.e. the dune field located between the 
playa lake and the Wolsztyn High, ca. 100 km long and 
40 km wide. Conversely, the mineral is absent (or 
almost absent) in sandstones of the Southern Erg, 
separated from the playa by the Wolsztyn High. 
Because the amount of chlorite increases towards the 
playa, most probably the mineral crystallized from 
solutions derived from this lake during early diagenesis. 
Diffraction patterns of chlorite suggest the occurrence 

of Mg-rich variety. Chlorite forms flakes and platelets 
on the surface of grains.  

 
Illite 

Illite is the most ubiquitous authigenic mineral in the 
Rotliegend sandstones, it occurred in each sandstone 
studied. The XRD studies confirmed the occurrence of 
almost pure illite, with only minor admixture of highly 
ordered mix-layered illite-smectite. Some sandstones 
from the eastern part of the Southern Erg contain 
exclusively illite, without noticeable amounts of other 
clay minerals. The morphology of authigenic illite is 
variable – from play to hairy and fibrous. Fibrous illite 
is a late diagenetic phase; it grows on plates of earlier 
illite. 

 
Kaolinite 

Kaolinite occurs only in sandstones of the Southern 
Erg and it is unevenly distributed. The mineral shows a 
negative correlation with the content of feldspar, 
coming arguably from its destruction. The uneven 
distribution of kaolinite, even in sandstones lying at the 
same depth in geographically close areas, suggests its 
growth from acid fluids flowing along faults. Probably, 
the acid fluids were derived from basement 
Carboniferous coal-bearing rocks. Kaolinite forms 
pseudohexagonal plates, usually stacked into vermicular 
aggregates. 
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