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In the most, important coloured metal-ore mining district of Hungary, 
in Gyöngyösoroszi, in the country of Heves and to the north of this village, 
the ore lodes extend over an area limited by andesite inclusions in an ex-
posed older pyroxene andesite agglomerate. The greater part of the lodes 
fill up longitudinal, the smaller part, transversed fissure-systems, most 
of the latter are already in the andesite area of the Mátra Mountains. The 
lodes are predominantly filled up by different kinds of quartz, the longi-
tudinal lodes show owing to their rhythmical separation a partly crypto-
crystalline, striated structure, whilst the transversed lodes are filled 
with coarsely crystalline quartz often exhibiting a brecciated structure. 
So far, it only seemed worthwhile to operate the lodes filled with striated" 
quartz as merely they contain ore. The minerals described below were 
mainly found in the principal lode, the Károly lode and the Péter-Pál one. 

Until quite recently only investigations were carried out in Gyön-
gyösoroszi,'the exposure of the lodes actually only began when the adit 
was opened up. Now there is also more exposing than productive work, 
thus it is not surprising that the literature dealing with the minerals of the . 
deposite is still very incomplete. From the geological and mining-geologi-
cal point of view P. R o z l o z s n i k 1 and G. P a n t o 2 - 3 , from the 
minerál one F, P a p p 4 , K. S z t r ó k a y e- \ as well .as K o c h — 
M e z ő s i — G r a s s e l l y s dealt with the subject. 

The dominating ore mineral of the ore lodes is sphalerite, beside, 
it galena can be found in considerable amounts. It is interesting, that 
among the ores of the Károly lode ZnS occurs not only as sphalerite, but 
also as wurtzite. 

Wurtzite forms at lower temperature from solutions of acid character 
therefore, it occurs far less frequently among the primar ore lode minerals 
than sphalerite which forms from the only quite mildly acid or even alkaline 
solutions, over wide temperature ranges. If wurtzite can be found it can 
usually be observed among the most recently formed sulphide ores in the 
form of needle crystal aggregates and very rarely as individual overgrown 
small crystals. The latter are mostly sphalerite paramorphoses after 
wurtzite. In the oxidation zone owing to the action of acid solutions some-
times wurztzite crystal groups and sometimes single small crystals can be. 
found. In Gyöngyösoroszi wiirtzite belongs to the primarily formed sul-
phide ores. Separate crystals could not be detected, they did not either 
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appear as »Schalenblende«, but as radial fanlike one cm long crystal 
groups attaining forming bands ingrown in quartz or band rows separated 
by thin quartz layers. (Microphot. l .and 2.). Its colour is clove brown, its 
lustre half metallic. 

Considering that wurtzite and sphalerite are difficult to differen-
ciate under the microscope thin sections of the ore were also prepared. 
In which the wurtzite crystal bundles were sometimes pointed and some-
times blunt, pyramidelike, transparent showing lighter or darker brow-
nish-yellow colour. The colour changed from zone to zone depending on 
the amount of FeS. The cleavage according to (0001) could be observed 
on every sample examined. On certain points the crystal groups were quite 
free from inclusions, however, frequent by chalcopyrite inclusion rows 
extending along the boundaries of the crystal groups can be seen, on which 
dense chalcopyrite inclusion rows (Microphot. 3, 4 and 5) occur nearJy 
perpendicularly, forming parallel with the cleavage plane usually ren-
dering the wurtzite crystal group quite opaque. The substance of the 
chalcopyrite laths formed alternately with the wurtzite and intergrew 
with it in an oriented manner. In sections under the microscope with an 
oil immersion these orientally separated very abundant chalcopyrite 
inclusion rows running parallel with the cleavage plane can be well detec-
ted (Microphot. 6). Besides several of these micron sized inclusions wurt-
zite also contains oriented chalcopyrite sphenoid inclusions (Microphot. 
7). As can be seen on microphoto No. 8. these sphenoids are the rem-
nants of the chalcopyrite replaced by wurtzite. 

Between crossed niçois the wurtzite crystals exhibit an anisotrope 
character showing an interference in the diagonal position. Optically they 
have a positive character. Thus it is beyond doubt that wurtzite and not 
a paramorph after wurtzite are involved. Even the light coloured crys-
tals and crystals groups did not transform into sphalerite, although accord-
ing to Ehrenberg the latter transform more rapidly than the dark coloured 
crystals containing much iron. 

It is very interesting that on the (0001) plane of the wurtzite crystal 
groups sphalerite tetrahedrons overgrowing in an oriented manner can be 
found, i. e. tetrahedrons which sometimes do not contain any inclusions 
and others containing many chalcopyrite inclusions-and even chalcopyrite 
sphenoids intergrown orientally with sphalerite (Microphot. 9 and 10). 
The most interesting sample is that on which on the (0001) plane of the 
wurtzite crystal group larger, incompletely developed sphalerite tetrahed-
rons are overgrown parallel whilst on the-top of the sample a tetrahedron 
can be seen. The entire' crystal group like most of our wurtzite crystal 
groups is embedded in quartz (Microphot. 11). 

On the basis of its cleavage directions and owing to its isotropic cha-
racter sphalerite can always be. distinctly distinguished from wurtzite. 
Sometimes the sphalerite is lighter containing less. dissolved FeS and 
sometimes darker than wurtzite. A remarkable section is that on which 
the fanlike wurtzite crystal group containing a large amount of FeS are 
overgrown as light sphalerite (Microphot. 12). In the interior of the 
sphalerite crystals associated with wurtzite the parts containing more and 
those containing less iron alternate in zones (Microphot. 13). 



Fig. 1. 
Lode fragment with wurtzite 

about 1/3 the original size 

Fig. 2. 
Lode fragment with wurtzite, X 4 
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Fig. 3. 
Zonal wurtzite with chalcopyrite inclusions, X 40 

Fig. 4. 
Wurtzite, with the 0001 plane 
parallel and to it perpendicular 
oriented chalcopyrite inclusion 

rows, X ®0 



Fig. 5. 
Zonal wurtzite, the section 
parallel to the c axis, X HO 

Fig. 6. 
Wurtzite, chalcopyrite inclusion 

rows settled parallel 
with 0001, X 400 



Fig. 7. 
Wurtzite with oriented chalcopyrite 

sphenoids, X 50 

Fig. 8. 
Sphalerite replacing chalcopyrite along 

sphenoid planes, X 250 



Zonal 

t i , 
Fig. 9. 

wurtzite crystal bundle, on the plane 0001 with sphalerite tetrahedrons, X n o 

Fig. 10. Wurtzite, with sphalerite tetrahedron, X 1 5 ° 7 



Fig. 11. 
Wurtzite crystal bundle with oriented 

overgrown sphalerite, X 140 

Fig. 12. 
Wurtzite rich in iron (dark) with 
iron-poor sphalerite (gray), X 1 0 0 



Fig. 13 
Zonal sphalerite, X 9 0 

From the fragments from which thin sections were prepared polished 
sections were also made. The latter confirmed all observations made on 
the thin sections. On the wurtzite crystal groups the chalcopyrite inclu-
sion rows extending along the single crystals forming fanlike not exten-
sive branches, as well as the inclusion rows running parallel to the (0001) 
Cleavage plane in an almost perpendicular direction to the former, can be 
well detected. The latter as shown on Microphot. 6. succeed each other 
in particularly dense rows. In the sphalerite crystal groups intergrown 
parallel to the wurtzite crystal ones the inclusion system formed regularly 
but in a manner diverging from that of the wurtzite is very conspicious. 
The shape of the sphalerite tetrahedrons can always easily be distin-
guished on the basis of the inclusions above wurtzite crystal group 
(Microphot. 14 and 15). Here it is also immediately plausible that not 
dismixture of the sphalerite-chalcopyrite system, but an oriented mineral 
intergrowth of two, with the wurtzite three, minerals is involved. An 
interesting polished section is that in which the wurtzite and the sphale-
rite orientally intergrown with it mostly do not contain inclusions, whe-
reas the crystal group is limited by a chalcopyrite inclusion system run-
ning parallel with the cleavage plane (Microphot. 16). In this case also the 
shape of the sphalerite tetrahedron growing orientally, the inclusion row 
extending on the mutual (0001) (111) plane is very cleanly detectable. The 
crystal group surrounded by the chalcopyrite continued to develop and 
after a time another chalcopyrite inclusion system encircled it, a phan-
tom crystal formed. 

Besides the sections running parallel, or almost parallel, to the c 
axis others perpendicular to it were also prepared. The cross-section is a 
hexagon in which the parts containing more, and those containing less 
chalcopyrite inclusions alternate zonally (Microphot. 17). This zonal dis-
tribution of the inclusions can also be well detected in the polished sec-
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tions. If the section was prepared obliquely to the c axis the hexagon 
was distorted (Microphot. 18, 19 and 20). 

The two crystallised variations of ZnS can only occur beside each 
other under certain, definite, physico-chemical conditions according to 
A l l e n and C r e n s h a w , only if the solution contains at a tempera-
ture of 330—220°C 4—0.1 per cent of sulphuric acid. When the acid con-
tent is higher and the temperature is lower wurtzite, when the former is 
lower and the latter is higher sphalerite crystals form. It is not probable 
that our solutions contained any free sulphuric acid, however, it may be 
assumed that HF was the cause of the acid character of the solution. This 

Fig. 14. 

Wurtzite-sphalerite in oriented intergrowth, X 400 

Fig. 15. 
Wurtzite-sphalerite in oriented intergrowth, X 420 
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Fig. 16. 
Wurtzite-sphalerite with 

chalcopyrite border, X 450 

Fig. 17. 
Wurtzite crystal groups parallel and perpendicular, respectively to the 

vertical axis, with oriented chalcopyrite inclusions, X 



Fig. 18. 
Zonal wurtzite, parallel to the plane 0001, X 4 5 0 

Fig. 19. 
Zonal wurtzite, parallel to the plane 0001, X 340 

suggestion is supported by the fact that in the younger crystalline quartz, 
surrounding the ores, very well developed small fluorite crystals, octahed-
rons, octahedral crystal groups were found as inclusions (Microphot. 21). 
These crystal groups were sometimes deposited on wurtzite (Microphot. 
22) and sometimes on the older galena replaced by the quartz (Microphot. 
23). The row of fluorite crystal inclusions (Microphot. 24) following the 
lines of the quartz crystal growth which are enclosed by the growing 
quartz crystals is very fine. Considering that the free acid content of the 
solution is not known wide limits ranging between 330—220°C must be 
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