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An interesting layer silicate assemblage containing smec-
tite, vermiculite, chlorite and illite will be shown from a 
borehole of the title area. The XRD phase analysis of average 
samples showed that the main constituents are albitic clay-
stone, alternating with siltstone, sandstone and dolomite. A 
detailed clay mineral analysis was performed on the >2 µ 
fraction of the samples. From the lowest depth downwards 
the following trend was observed for the clay minerals; smec-
tite (swelling to ~ 16 Å by EG [ethylene glycol] and to ~ 17 
Å by GLY [glycerine]), vermiculite (swelling to ~ 16 Å by 
EG and no swelling by GLY), illite (slight decrease in d 
value from 10 Å). 

Going down some 10 m the swelling by GLY vanished 
indicating that no more vermiculite is present beside the 
smectite and illite. Another 10 m lower no more swelling by 
EG was found and a diffuse peak at 7 Å appeared indicating 
the presence of chlorite. Going further down diffuse peak at 
14-15 Å, peak at l0 Å and another diffuse peak at 7 Å was 
only observed that showed no swelling effect except for the 
10 Å illite peak that continued showing slight decrease in d 
value from 10 Å. Thus the XRD results indicated a peculiar 
layer silicate assemblage. To discover some more details 
ATEM and TEM investigation were undertaken. The crystal-
lites showed morphological variety from platy, to lathy and 
fibrous habit. Each type was investigated by ATEM and 
chemical formula as well as layer charge was calculated 
based on the ATEM results. Except two out of some tens of 
crystallites the chemical composition was unambiguously 
interpreted as smectite. The calculated layer-charge showed 
the expected increasing trend downwards but in a depth rage 
of some 40 m-s as compared to the similar trend in deep 
(several 1000s of m) basins. In some cases the layer charge 
calculation showed anomaly and therefore the formula calcu-

lation was reiterated. In these cases the feasible interpretation 
of the calculated formula is the presence of the fairly rare 
dioctahedral vermiculite. The peculiar XRD behaviour as 
well as the unexpected ATEM based chemical compositions 
suggest the presence of a peculiar structural interaction 
within the above phase assemblage and gives strong initiation 
for its further investigation on the unit cell level by SAED 
and HRTEM. 
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