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A b s l r a c t : In tlie paper ;i geological characterization of alterations of 
neovolcanites is presented in dependence upon the structure of the volcanic 
complex, within the area of the Kremnica ore field. Clay minerals of argillitized 
zones are especially studied in detail. Lor ore localizing textures the association 
of mica clays, kaolinite is characteristic. Montmorillonitizalion is of the cha­
racter of mass alteration in stratigraphically higher parts of the volcanic 
complex. 

Introduction 

l i m n the standpoint of study of alterations of ncovolcanilcs the region of the 
Slovakian Midmounta ins has provided for classical examples for solution of lliis 
problem since long ago. Since the lime when the fundamental work l>y F. K i c li t-
li o ľ f e n (I860! had been written several authors dealt with problems of alteration of 
the neovolcanites. I'rom the latest period there are especially the works l>\ M. 15 ô h in e r 
(1961. I!)fi6). who studied alterations of neovolcanites in relation to ore veins of the 
gold-silver formation in the ore field of Kremnica and the works by J. F o r g á č 
!l!)(i(i) and \ . R a d z o (l!)(>7) concerning the ore field of St iavnica-l lodrusa in relation 
to ore veins of the polymetallic formation. On the basis of up to present knowledge 
it m a y be supposed that alterations of the West Carpathian neovolcanites generally 
depend upon the volcanological development of lbe region and its consolidation in the 
post-volcanic period and upon metallogenetic development showing corresponding ten­
dencies of development in the individual volcanic ranges of Central Slovakia. The 
regularities found out at the individual localities are therefore of wide validity. The 
presented paper is regionally based on the conditions found in the ore field ol Krem­
nica and attention is especially paid to investigation of clay minerals, which have up 
to now been studied least in mineral associations ol altered neovolcanites. 

line/ Characterization oj Geological anil Deposit Conditions oj the Ore Field of Kremnica 
with Distinguished Tt/i»>s oj ?\'eovolcanite Alteration 

T h e ore veins of Kremnica are the most typical representative of the gold-silver 
formation which belongs to the most widely spread types of hydrothermal ore minera­
lization in the ncovolcanilcs of the Slovakian Midmounta ins . 

The ore field is partly exposed in. an erosion window in the centre of the Mounta ins 
of Kremnické pohorie, where on the surface regionally propylil ized pyroxenic andesit.es 
of I pper Torlonian age appear, in the scheme of succession further pyroxene-amphibolic 
audesites and pyroxenic andesites + amphibol i te and biolite with prevailing effusive 
forms, abundant ly accompanied by pyroc.lastic rocks, follow. Biotite-amphibolic ande­
sites of Sarmalian age with typical extrusive forms incoherently border the central part 
ol the mountain range. Acid voleauism is represented by extrusions ol Sarmalian 
rhyolites bordering the central pari from the south and north, present in the central 
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pari in the ore field in the form of subvolcanic l<> hypabyssal dykes. In the ccnlre of 
the ore licld also dioritc porphyrilos occur. being ol uncertain position in tlie succession, 
however older than llie rhyolites. 

The first data of the substratum of the ncovoleanites in the ore field could have been 
obtained in the present period only, when structural borehole encountered carbonate-
schistose complex ol Middle Malmian-Kimmeridgian age. 800 m deep. Ore localizing 
dislocations in ibis complex are highly aquiferous with thermal waters of deep cir­
culation, the catchment area of which are exposures of the Mesozoic at the circumference 
of the volcanitcs of the Mountains of k r e m n i c k é pohorie. The mentioned structural 
borhole encountered in carbonate rocks a hot spring ol the yield of 2/00 I nun and 
temperature of \ i °C. These hydrogeological data are to lake into consideration because 
such a hydrogeological regimen existed in this area since the end of the Miocene and 
according to all signs essentially influenced the character of hydrothermal activity, 
especially in the sense that h y d r o t h e r m a l solutions were of mixed character, besides 
the juvenile constituent there was also a great share of vadose waters of deep cir­
culation. 

The c o m m e n c e m e n t of the ore mineralization process followed the protrusion of 
rhyolite dykes, which together with ore-bearing veins are paragenetically dependent 
upon the acid deep-seated magmat ic source. We distinguish in the development of ore 
veins the older stage of Au, Ag. and the younger of Sb. 

Fig. I presents a typical cross section through the ore field of Kremnica with both 
vein systems of Kremnica, the system of the Schriimmen and ('.old Vein. In the 
profile the regional extension of alterations of the volcanic complex is delimited. The 
boreholes KR-'I and Kli-2 confirmed the assumption that h y d r o t h e r m a l alterations and 
a part ol the vein structures, the Gold Vein in this profile, are present in covered 
position under younger volcanitcs. H y d r o t h e r m a l alterations gradual ly die away in 
the upper members of the volcanic complex. The boreholes KR-1 and KIS-2 served 
for the study of the character of alterations in marginal parts of the ore field and in 
the neighbourhood of the uppermost parts of the vein structures, formed by opal and 
lowlhernial chalcedony-carbonate veinstone. 

big. 2 presents typical eases of hydrothermal alterations of the volcanic complex in 
dependence upon its structure. 

1. Altered zone near the dislocations. 
2. Alterations of the volcanic complex with stralovolcanic structure, when as a 

consequence of circulation along strata of higher porosity the alterations of volcanitcs 
acquire a . .stratiform" character. On the surface relics of massive lavas remain, predo­
minant ly altered at the contacts and along joints. 

.'!. The complex ol pyroclaslie rocks or volcanic breccias pierced by subvolcanic bodies 
is also selectively hydrothermal ly altered. In all the cases hypogene alterations in the 
surlicial zone were intensified by supergene alteration as a consequence of the action 
ol meteoric waters. 

The alterations id' ncovoleanites can be divided into regional or mass alterations 
affecting extensively volcanic complexes and arround fissures alterations. 

Regional alterations are caused by solutions of the pores of various genesis, acting 
in the pores and closed small joint systems of various geneses. To this type of alterations 
those of propvlilizalion in narrower of the word belong, formed by the association 
ol minerals : carbonate, chlorite, pyrite and smaller amounts of clay minerals. In higher 
parts of the volcanic complex nionlmoril lonile is of the leading position at this type of 
alteration. 
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Fig. 2. I — Solid volcanic rocks — lava flows, volcanic bodies, 2 — altered volcanites, 
!! — volcanites with higher porosity — pyroclastic rocks, tectonic and volcanic breccias. 4 — 
directions of circulation of ascending solutions. 5 — meteoru' waters. 

Arround-fissurcs alterations originate around open circulation systems of hydrotherms. 
As a rule several zones can be distinguished there: 

1. Zone of silification adjoining' lo the ore vein, which from clay minerals contains 
mica clay. 

2. Zone of mica clay with admixture of kaolinite and swelling chlorite with content 
of Ki'> reaching up lo 7 — 8 % . lbe content of Nn^O reaching only one tenth of per 
cent. 

.'!. /.one of adularization, especially typical of the higher parts of ore veins, with 
contenl of K9O up to !)—10 /o and content of NaoO lowered lo one tenth of per cent. 

á. Zone of chlorilization thai gradually passes into regionally propylitized andesites. 
In volcanites lying in slraligraphically higher position montmori l lonite is present in this 
external /one instead of chlorite. 

The lateral order of the zones of altered volcanites is also reflected in their vertical 
distr ibution. The mentioned zones have the following opt imum of development be­
ginning from lbe upper parts of lbe vents : lbe level of montomoril lonit ization, sub-
stituled by cblorilization in greater depth, lbe level of adularization and mica clay. 

I sing of borings in lbe marginal parts <ď lbe ore field, where ore-bearing structures 
gradually wedge onl towards the surface and consequently are covered under the 
younger members of volcanites. made possible lo study lbe types of alterations, which 
were carried away by denudat ion in the central part of the ore field. The level with 
m a x i m u m extension of monlmoril lonil ization is especially concerned there. Those types 
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veins in the centre of the ore field on the contrary. In associations of secondary minerals 
of the altered zones least studied are till now clay minerals, especially in zones 1, 2 
and 1. therefore we main ly focused on detailed mineralogical s tudy of clay minerals 
of these zones mentioned in the following part, of this paper. 

Fig. 
Km 
T - 1. M 
mstobalite. 

ray record of das minerals in the marginal pari of the ore field of 
)if'fraetograph <;0:\'-3, ľeK radiation, 40 IcV, 15 niA. diaphragms 2', shift '2°/miii.. 

— montmorillonite, K — kaolinite, L — lepidocrocite, Ca — calcite, Cr — 
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Clay Minerals in the Marginal Part oj the Ore Field of Kremnica 

T h e character of alterations leading lo I lie formation of clay minerals in the marginal 
parts of the ore field of Kremnica was studied in pyroxonic-aniphibolic. pyroxenic 
nndesites and luffilcs in the boreholes KR-I and KI!-'2. 

The mostly wide spread clay mineral is monlmori l lonile (fig. 3. tab. 1 '. Finding of 
kaolinite lo he present in higher eoneenlralion. especially when- intense ore minera­
lization represented by vein cpiarlz. carbonates, rarely pyrite, was taking place, is very 
important . It is a sample from the depth of 288 m. The studied clay forms the filling 
in the leclonicallv disrupted zone and accompanies a veinlet of quartz and carbonates 
20 cm thick. A second place, even more important from this standpoint, is the interval 
of T i l — 354 in with silicified andesilc. vein quartz, carbonates and pyrite present. The 
whole section is intensely argillitized and bleached. Reticulated veinlcts of snow-while 
clay mineral. I — 3 m m thick, in the groundmass of argillitized andesiles are especially 
characteristic. The supposition of pure kaolinite lo he concerned has been confirmed as 
the sample from the depth of T!.") in proves. The presence of kaolinite can he also 
observed in microphotograph made by aid of electron microscope (fig. 1). 

(In the basis of X-ray identification we found out some dala in the boring KR-2. 
eoneernig mainly monlmoril lonile. The posilii ľ basal spaciugs varies in a wide 
range from 12.(1 lo IÓ.I A. Il is generally known lhal monlmori l loni le with basal 
spacing of I 2 / I contains only one layer of water molecule in the inlerlaycr space. 
According lo C. K. \Y e a w e r (1956) with montinoril lonile containing onevalent cations 
in the inlerlaycr space usually the basal spaciugs of 12.4 A appears. Il is interesting 

T a l i l e 1. Chemical Analyses of Montmorillcmitcs from the Marginal Pari of the Ore l'ic'd 
uf Kremnica. Analyst lag. .J. P o 1 a k o v i č a v á 
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Kig. \. Kaolinite from the marginal pari of the ore field of Kremnica. Borehole K lí-2 •>•'!•> ni. 
Magniľ. 18000 X. All the microphotographs Tigs. \— \\) wore prepared under table electron 
microscope Tesla IÍS 242 by JI. G e ľ t fi o ľ f e r o v á. The preparations were prepared by 
suspensat ion method. 

lhal in the chemical analysis of ihe sample from llie depth of 395 ill a conspicuously 
Infill content of j\fwO (á.ti.'S " o) was found. Thai would point to the presence of Na 
montmoril lonite. 

On the basis of oplieal study the chlorilization in fine-grained aggregates of argilli-
tized andesiles could not have been excluded. Ibis is the reason why we looked for 
lbe presence ol eblonles by X-ray methods. Ihe samples were (rated with two-
normal 11(11 al lbe temperature, of 95 CC lor a half an hour, further we haled them at 
• )7.)° for a half an hour and al lbe same lime we treated them with glycerol, in the 
composition of lbe studied samples (fig. .'!! no changes occurred with action of HCI. 
The basal spacings of 7.1 and ,'3.57 A remained preserved, only their intensity increased 
slightly. The basal spacings of I2.(>—15.1 A belonging to three-layer expanded mineral 
has not changed. With healing the samples al lbe temperature of 575 °C. the structure 
ol the expanded mineral is gelling disturbed, as il is manifested in the shift of the basal 
spacings lo !).(! A. Al same time ils intensity decreases rapidly. This fact shows the 
basal spacings of 12.(i—15.1 A exclusively lo belong lo nionlmorillonite. 

The chemical composition of ihe clay constituent in ihe fraction less than 2 micro­
metres we studied in ihe boreholes K Ft-.I and KFt-2 al. moiiUnorillonite only. We did 
not succeed in separating out ihe required a m o u n t of pure kaolinite forming thin 
veinlets in decomposed andesite. 

We calculated the following crystallochemical formulas according to \Y. P. K e I I c y 
(1955) from Ihe samples Kli-l/2 /.(l and KR-2/96.5: 
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KR-1/240 
[SÍ7.g;,AI(|.«7]IV [Al2 29 Fe^o.71 F f ^ . j i Mgo.7i]VI [Cno.53 Na0,3i K 0 i M ] x " O20 (OH)/, 
KR-22/96.5 
[SÍ7,c6Al0,3/JIV [AI2.32 Fe+3o,i,2 Fc42o.n5Mgo.8o]vl [C«o.36 Nao.is K o . d * " O20 (Oil),, 

The studied montmori l loni tes are characterized by low substitution of AI for Si 111 
tetrahedra] coordination, as reflected in the high Si: Al ratio value. The sample 
KR-2/395 contains admix tu re of kaolinites, what Lo a considerable degree could misre­
present the calculated values, therefore we do not mention the crystallochemical 
formula. 

Clay Minerals in the Central Part of the Ore Field oj Kremnica 

In order to be able lo compare the mineralogical character of altered andcsites 111 the 
marginal parts with alterations in immediate neighbourhood of the ore veins ol Kremni­
ca we carried out detailed mineralogical s tudy of the argillitized zone in close proximity 
of Au-Sb mineralization. Sampling we avoided the filling of tectonic dislocations 
(tectonic clay), where clay minerals are not found at the original place of formation, 
that 's why they do not provide lor a reliable picture of the actual character ol 
alteration in the place of sampling. W e studied argillitized rocks directly 111 the vein 
system and close neighbourhood of the ore veins. 

The results obtained till now on the basis of DTA, X-ray methods, study under 
electron microscope and chemical analysis confirm especially mica clay, kaolinite and 

Fig. 5. Kaolinite, Václav adit, sample 5, Magnif. 30 000 X. 
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l'V. 6. Ilydromuscnvite 1M. Kerdinaiit pit, V. horizon, sample 1. Magniľ. 21)000 X. 

I'î . i. I I vdromuscovile '•'> 
Maifiiif. 20 000 X. 

ľ. outcrop of the Schramm Vein on the Ml. Sturer. sample 2. 
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|.j„ 8 Inleľslraliľield slructure ..ľ illitc with expanded three layer clay mineral. ľerdinand 
pil". IV. hor izon, sample í). Mnffilif. 18 000 X . 

ľijí. I). Interstratified structure of illitc with expended three layer clay mineral and swelling 
chlorite. Ferdinand pit, II. horizon, sample S. Miignif. 16 000 X . 
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l-'ijr. 10. Kaol in i te , mien <l.i\ 
Mn'Miif. 18 000 X . 

lavs, swel l ing chlor i te . Ľ e r d i n a n d pit. II. hor izon, s a m p l e I I . 

Fig. I I . Mien elav and kaol in i te . I 'eľdinaiul pil . IV. hor izon, s a m p l e 12. Mairniľ. 18(10.1 X . 
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swelling' chlorite lo be prescnl from clay minerals (figs. / i — I I ) . In surfieial oulcrops of 

the Schrämen Vein on the Sturcc jarosite was Found. With more detailed identification 

of mica clay we found out hydromuscovite I M and 3 T polytype to be concerned. 

To a considerable degree also randomly interstratified illilc with expanded three layer 

mineral is present. T h e mica clays most frequently contain admixture ol kaolinite in 

variable amount . More rarely monomineral ic concentrations of mica clays are present 

and only scarcelly we find pure monomineral ic kaolinite. 

Identification of Mica Clays 

In the t e r m i n o l o g y of mica clay a c o n s i d e r a b l e d i s a g r e e m e n t is still e v i d e n t . 
„ M i t e " w a s used first b y R. E. G r i m , R. II. I! r a y . YY. ľ. I l i ' i n d l c y (193/1 a 
d e s i g n a t i o n for clay m i n e r a l s , w h i c h arc c o n c e n t r a t e d in soils. Later the i n d i v i d u a l 
of m i c a c lay s tar ted lo be g r a d u a l l y d i f ferent ia ted a n d d e s i g n a t e d wi th var ioi 
Accord ing to the o p i n i o n of s o m e a u t h o r s the t e r m „ M i t e " should be res t r ic ted to 
local i ty o n l y or used as genera l t e r m for the clay m i n e r a l wi th basal spac ings ol II 
w h i c h is n o t be ing s tud ied m o r e in detai l From the s t r u c t u r a l a n d chemica l a 
B r o w n (195.")) s u b m i t t e d the sugges t ion to s u b s t i t u t e illilc w i t h the t e r m „ h y d r o 
wi th d i f fe rent ia t ion of the d i o c t a h c d r a l and t r i s o c t a h e d r a l type . As i n t e r m e d i a t e slagi 
m u s c o v i t e and h y d r o u s m i c a of d i o c t a h c d r a l t y p e the term . .hydromuscov i te ' - is 
used. T h e cr i ter ia for a c c u r a t e d i s t i n g u i s h i n g of the i n d i v i d u a l var ie t ies of m i c a clay 
seem h o w e v e r se far not he e x a c t l y l imited a n d f r e q u e n t l y m i s u n d e r s t a n d i n g occu 

I lie t e r m 
s genera l 

var ie t ies 
is t e rms . 
the type 

I A only , 
s p e d . (I. 
us m i c a " 
• between 
c u r r e n t l y 

m i n e r a l s 
rs. 

Fig. 12. X-ray record of clay 
m i n e r a l s from the centra l part 
of the ore field of K r e m n i c a . 
Di f f rac tograph C O X 3, ľ c K ra­
d i a t i o n . 40 kY. I ó mA. d iap­
h r a g m s 10', shift T m i n . T — 1. 
I — mica clay, K — kaol in i te . 
,! — jaros i te , Q — q u a r t z . 
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Tig-. 13. DTA curves of clay minerals from the central part of the ore field of Kremnica. 
Sample I. hydromuscovilc IM. Sample 2. hydromiiscovite .'!T. Sample •'!. interslratified 
structure of illite with expanded three layer clay mineral. Sample a. jarositc with mica clav 
and kaolinite. 

For the identification of mica clay itself precise finding out of the content of inter-
layer and OH water is of considerable importance. In this way the thcrmoanalyt ic 
apparatus of the system of F. and J . P a v l í k . Ľ Ií r d e y (derivatograph) provided 
for valuable aid. We analysed samples of tlie fraction less than 2 micrometres. Samples 
1,2 and 3 were found out by X-ray methods to be monomineral ic, with the exception 
of the presence of quartz in sample I. Sample \ contains jarosile besides kaolinite and 
mica clay (fig. 1.2). 

The dala obtained by aid of DTA show the mineral with randomly interstralificd 
structure to have besides the endolhermic peak by 560 °C slight endothermic reaction 
developed l>y 720 °C. similarly as sarospatakile of R. F. G r i m , \Y. F. B r a d l e y , 
('.. l i r o w n (1951). (Fig. I.'!, sample .'!). The basal spacings of the studied interslratified 
structure of illite and expanded three layer mineral of 10,36 A shifts lo 9.62 A after 
treatment with glycerol (fig. l/i). On the basis of the dala of differential-thermic and 
X-ray methods we stale that the studied mineral is similar to sarospatakile or 
so called ..illite" from Fii/erradvany. K. M e I k a, E. S l á n s k ý (1958) consider the 
..illite'" from Fuzerradvany as interslratified structure of illite-monlmorillonile with 
insignificant portion of montmoril loniie. We can say with certainly about, the studied 
randomly interstralificd structure that besides illite three layer expanded clay mineral 
has share in ils composition. Till now we have nol found out with certainly it monlmo-
rillonite or expanded chlorite is concerned. ('•. B r o w n , I). M. C. M a c , E w a n (1950) 
calculated the curves showing the shift of basal spacings in randomly interstratified 
structures in dependence upon the representation of the original constituents. On lbe 
basis ol these data we rnnie lo the conclusion that the a m o u n t of the three layer 
expanded clay mineral is less than 2 0 % . 

Another important aspect in the s tudy of mica clay is the determination of poly­
morphism. I I . S. V o d e r . II. ľ. ľ) t i g s t e r (1955) found out the alteration of 1 M 
polylype into 2 Mj taking place al the remperature id 200—350 °C and pressure of 
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1034 k" cm- nu the basis of experimental work. The conclusion is generally drawn 
from ihis fuel lhal. 2 M i polylypc first of all originates at higher temperature. The 
conditions, under which polylypes of mica clay originate, have not been definitively 
clarified as yet I!. V e I d e (19(55) experimental ly obtained muscovile 2 Mj already at 
| | „ . temperature of 125 °C. The works by C. I'-. \V e a w e r (1959) also show 2.M, 
polylype to originate with diagenesis. thus at relatively very low temperature. In this 
connection the information of A. A. L i ' v i n s i i i i (1955) is interesting that I M and 

Fi« l'i Uocnl<*en aphir record ..f clnv minerals from the central part of the ore field 
oMvrem.iica. Diffraclograph Philips-Midler. Cu radiation. Ni filler, diaphragms l ° - 0 , 1°-1°. 
ľ - S. a -- u n treated I) - slvienil, c - heated at 450 °C, d - healed at 600 °C. 
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.'1'ľ pnlylypos arc not found in sedimentary .series. 2 M\ and I .\l(1 polylypes are usually 
hound lo sediments only to the contrary. 

'I'lie data ol)tained by aid of the dorivalograph (fig. 13) show sample 2 to luivc 
endothermic peak at 720 °C (lab. 2). A course of the D'I'A curve corresponding' lo thai 
of sample "1 is mentioned by li. C. M a c k e n z i e . C. ľ". \Y a I k e ľ. I!, t J a r I I IÍM9) 
for illile 3 T from Balatler in Scotland. Comparing powders of mica clay from Krem­
nica with I M and 2 M| polylype prepared synthetically in lab. .'! we found out I M 
and 3 T polylype manifested in mica clay In Kremnica. According to II. S. ^ o d e r . 
II. P. h! u g s I e r (1955) for 3 T polymorphism the basal spacings of 3.87 and 2.SS A 
are characteristic. The line 2.87 is present in sample 2 s imultaneously with the line 
3.83 A. We did not find dolomite in the studied by means of the manometr ic method 
(J. 'ľ u r a n IÍMI.V since in the reverse ease the line 2.S7 A would belong lo this 
mineral. 

The third important moment in the study of mica clay is knowledge of lbe eheniisin. 
For total characterization of clay minerals present in lbe argillilized zone in lbe 
neighbourhood of lbe ore veins ni Kremnica I also mention lbe analysis ol kaolinite: 

brom chemical analysis I ' lab. '\ I we calculated lbe following crystalloehemieal 
formula according In (i. B r o w n . K. X o r r i s h (1952): 
[SiiisnAli.2()]IV [Ah.on rV : io:„ I V \ W Mgo.3',]v l [Kj .•>:, Ca„ ,,s Xa„, 0 5 H:;<» o.2',3x" <>2o(<>Hi'. 

Identification of Swelling Chlorite 

'1'he basal spacings of three layer expanded mineral M.L2A and after treatment with 
glycerol 17.02 A (fig. Ml are found in parts 1 — 7 m distant from the vein system. With 
healing up lo ri.50 and (>()() °C for a half an hour the position of the basal spacings does 
not change, whal excludes the presence of monlmoril lonite and proves the presence of 
swelling chlorite. 

Identification of Jarosile 

Another mineral, important from the genetic standpoint, we have found in the 
argillilized zone near the ore veins, is jarosile. Il is found together with kaolinite and 
mica clay, especially in surficial outcrops of the ore veins. In this sense sample 4. fig. 12 
and M. is typical, coming from lbe surficial outcrop of the S r h r ä m e n Vein on ihe 
Mount of Sturec. The D'I'A curve agrees very well villi the curves of jarosiles mentioned 
in Ihe works by .1. I. K 11 I p a . A. II. A d I e r (1950) and .1. .1 a r k o v s k ý . IS. Č í č e 1 
119591. Il is characterized by Iwo intense endothermic and one exothermic deviation. 
The endothermic deviations with peaks at ri2'i°Z and 735 °C signalize the disintegration 

T a b l e 2. Peaks oľ ľn-lollicmii.: Hradil ns anil Loss o[ Weight in Mira Cla\ 

Nb. 1 Mi. 2 Mi. : ! 

I. min. II. niin. I. iniu. II. min. I. min. II. nun. III. mi 

i)T.\ •_!(;<) °<: i i i ( i o c n o ° < : 720 °<: IOD—2011 °c r.tio ° c 720 °c 

T I ; 1/•">"„ 5.20",,, :!,."•()"„ viiii1 1,, :;.so "„ .Vii>"( 
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3,21 

2,87 
2,80 

2,59 
2,58 
2,56 

35 
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50 

90 

T a b l e 3. Powders "ľ Mira Clay from Kremnica 

Xb. 2 3T 1M 

3.07 

2,08 

I 

Mb. I M 

10,01 
5,02 
4,48 
4,46 
4,39 
4,30 
4,11 
3,97 
3,89 

3,74 
— 

3,50 
3,35 

100 
55 
55 
65 
14 
21 
14 
12 
37 

32 
— 
44 

100 

10.00 
5,01 
4,48 
— 
— 

4,34 
4.10 
— 
— 

3.05 
— 

3,34 

60 
30 
80 
— 
— 
15 
10 
— 
— 
— 
40 
— 
/U 

35 

10 

2.57 
2,55 
2.44 
2,39 
2,36 
2.24 
2,21 
2,11 
2.00 
2.01 
1,95 
.1,71 
1,67 
1,63 

35 
till 
10 
5 
:> 

ID 
LI 

15 
r> 

30 
0 

2 
10 
10 

I 

4,43 

3,62 

3,30 

3.0G 

2.53 
2,43 

2,36 

2.19 
2,11 

1.97 

1,63 

VS 

S 

VS 

s 

VS 

vw 
vw 
vw 
vw 

vw 

vw 

2.37 
2.23 

2.12 

2.02 
1,96 

1,68 
1,63 

1 

VS 

3.83 

3,62 

3.32 
3,25 

3.09 
2,87 

S 

S 

VS 

vw 
s 
s 

VS 

vw 
vw 
vw 
vw 
vw 
vw 
vw 
vw 

Nb. 3 1M 

d 

3.66 

3.32 

3.04 

VS 

S 

VS 

I M 

2.56 
2.44 
2.39 

2.24 

2.13 

1.99 

1.68 
1,63 

— SV 

VS 
VW 
vw 
vw 
vw 
vw 

VW 

vw 
itheticalK 2M, — svntheticallv prepared polvtvpe ( V o d e r . E u g s t e r If) 

prepared 'polvtvpe '(W a r s h a w I960!. Working conditions Mikromcta I, Chirana, CuKa 
radialion. diaplirairm '.'.,, time of exposure 6 - 1 2 hours diameter nl chamber •>/ mm, VS -auia 
verv strong, S — strong, VW verv weal 

of the structure of jarosile. The exotherm at 475 nC indicates crystallization of Fe20;j 
from amorphous mass. In X-ray identification in oriented preparat ions jarosile lias basal 
spacings at 5,9 and .'!.()() A. 

Conclusion 

On the basis of mineralogičtí] study of clay minerals in the ore field of Kremnica 
we found two mineral assemblages to lie present. 

I. In (he marginal parts of the ore field and also in slraligraphically higher members 
of the volcanic complex montmori l lonite was found to be the most widely spread 
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SiO-, 
A LA 
TiO, 
Fe 2Ó 3 

Feb 
MnO 
CaO 
MgO 
Na,0 
K,() 
P^Oä 
V 2 0 5 

Loss bv drving 
110 '°C 

H 2 ()" 
Loss by annealing 

1 lo-OOO °c 
IT,() 

Sum 
Molecular ratio 
Si0 2 :A1,0 3 

No 1 

51,44 
28,43 

0,14 
3,12 
0,74 

0.59 
1.25 
0,22 
7,32 
0.04 

1,69 

5.39 

3.13 

T a b l e 1 

No 2 

54,56 
26.70 

— 
0.79 
— 

1,91 
1,61 
— 
8.23 

— 

1 

No 3 

51.20 
22,75 

1,65 
6,59 
0.85 

0,43 
2,87 
0.34 
8.10 

— 

I.I I 

4.77 

0,18 

No 4 No 5 

50,10 
25,12 

0,50 
5,12 
1.52 

0,35 
3.93 
0,05 
6.93 

3,47 3,76 3.39 

45,79 
35,50 

0.09 
2,20 
0,67 

0.47 
0,59 
0,35 
1,09 
0.02 

0.45 

12,89 

100,87% 99,68 % 100,48% 100,80% 100.11% 

No 1 — hvdromuscovite l.\l. Kremnica, No 2 — livdromuscovite IM g> 2.Mj F. N o v á k , 
F. K u p k a (1960). No 3 - illite IM. F. X o v á k, .1. V t ě l e n s k Ý (I960). No 4 - illite 
2M|, H. E. G r i m , R. 11. B r a v , W. F. B r a d l e y (1937), No 5 - kaolinite, Kremnica. 
Samples I and 5 were analysed by J. ľ o I a k o v i e o y á. 

mineral. This mineral is also very a b u n d a n t in other areas of the Central Slovakian 
noovolcanites. alteration of which is of regional character. 

2. In close proximity to the ore veins or ore locating structures mica clay is present. 
Al distance of several metres from the vein already a more varied assemblage of clay 
minerals is present — mica clay, kaolinite, swelling chlorite and interstralified structure 
ol illite with expanded three layer mineral . This mineral assemblage appears in zonal 
order around ore locating dislocations, it is evidently of hypogene genesis. 

Analogous results are mentioned by R. S a l e s . Ch. M e y e r from the deposit of 
Butte (in (!. F. P a r k . P. A. M a k - D o r m i d Iflfifi), where in argillitized quartzy 
monzonites they delimited the zone of kaolinizalion adjacent to the vein and the. outer 
wide zone ol montmori l lonite. 

As a consequence of hypergene processes in vulcanites altered hydrothermal ly still 
kaolinite associated with jarosile originates. 

Monlniorilloiiite may arise in hydrolhermal way, by the effect of slightly acid 
carbonic solutions (S. .1. N a b o k o 1965). as we also suppose to he the case for the 
ore field ol Kremnica. Spreading of monlmoril lonitization in wide areas of the neovol-
canites, outside the ore fields, however, also indicates the possibility of formation by 
the action of descending waters. 

Up to present results show that it is just the study of clay minerals in altered 
neovolcanites that to a significant degree may help in solution of the genesis and to 
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d e l i m i t llii.se p u r l s i n e x l c n s i v e a l t e r e d a r e a s , w h i c h m a s l.e i m p o r t a n t f r o m llie s l a n d -

p o i n l o[ o r e - b e a r i n g . 

T r a n s l a t e d liv .1. ľ e v u y. 
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