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MILOSLAY BUHMER, HELENA GERTHOFFEROVA, IVAN KRAUS®

TO THE PROBLEMS OF ALTERATIONS OF CENTRAL SLOVAKIAN
NEOVOLCANITES

(Fig, T—14)

Abstraet: In the paper o geological characterization ol alterations of
neovoleanites is presented in dependence upon the strueture of the voleanie
complex, within the avea of the Keemmiea orve Tield, Clay mineeals of aveillitized
zones are especially studied in detail, For ore localizing textures the association
of mica clavs, kaolinite is characteristic. Montmaorillonitization is of the cha-
racter ol mass alteration in steatigeaphically higher parts of the voleanic
complex,

Introduetion

From the standpomnt of study ol alterations of neovoleanites the region ol the
Slovakian  Midmountains  has provided for classical examples for solution of this
problem since long ago. Since the time when the Tundamental work by 1o Riie hot-
holfen (IS60)0 had been weitten several authors dealt with problems of alteration of
the neovoleanites, From the latest pertod there e especially the workis by ML B hm e e
06T 19661, who studied alterations of neovoleanites in relation 1o ore veins ol the
gold-silver Tormation in the ore ficld of Kremnica and the works by ). Forgac
966 and V. Radzo (1967) concerning the ore field of Stiavnica-Hodruga in relation
to ore veins ol the polymetallic Tormation. On the basis of up 1o present knowledge
it may be supposed that alterations ol the West Carpathian neovoleanites  generally
depend upon the voleanological development ol the region and its consolidation in the
post-voleanic period and upon metallogenetie development showing corvesponding ten-
dencies of development o the individual voleanic ranges of Centeal Slovakia, The
regularities Tound ot at the individoual localities are therelore of wide validity., The
presented paper s vegionally bhased on the conditions Tound in the ore Tield of Keem-
niea and allention is especially paid 1o investigation of elay minerals. which have up
to now heen studied Teast i mineral associations of altered neovoleaniles,

Brief Characterization of Geological and Deposit Conditions of the Ore Field of Kremnica
with Distinguished Types of Neovoleanite Mieration

The ore veins of Kremuien are the most ivpical representative of the gold-silver
formation which belongs to the most widely spread 1vpes of hydreothermal ore minera-
lization in the neovoleanites of the Slovakian Midmountains,

The ore Tield is purtly exposed inoan erosion window in the centre of the Mountains
ol Kremmickeé pohorie, where on the surlface vregionally propylitized pyroxenie andesites
of Upper Tortonian age appear. in the scheme ol suceession Tarther pyroxenc-amphibolic
andesites and pyroxenie .'mt||-_~ail:‘.~;i amphibolite and biotite with prevailing effusive
forms. abundantly accompanied by pyroclastic rocks. follow, Biotite-amphibolie ande-
sttes ol Sarmatian age with tvpieal exteusive forms incoherently border the central part
of the mountain range. Neid voleanisme is represented by extrusions of  Sarmalian
rhyvolites bordering the centeal part Trom the south and north. present in the central
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part in the ore Tield i the Torm ol subvoleanic to hvpabyssal dvkes. To the centee of
the ore Tield also diorite porphyrites ocenr. heing of uncertain position in the saeeession,
however older than the rhyve

Hes,

The first datac of the substratum of the neovoleanites in the ore Tield could have been
abtained in the present period only. when stractural borehole encountered  carbonate-
sehistose complex of Middle Malmian-Kimmeridgian age. 800 m deep. Ove localizing
dislocations in this complex are highly aquiferous with thermal walers ol deep eir-
culation. the eatehment area of which are exposures of the Mesozoie at the cirenmflerenee
ol the voleanites of the Mountains of Kremnickeé pohorie. The mentioned  struetural
horhole encountered in carbonate rocks a hot spring of the vield of 27000 1 min and
temperature of 47 °C, These hvdrogeological data are 1o take into consideration because
such o hydrogeologieal vegimen existed in this area sinee the end of the Miocene and
according 1o all signs essentially influenced  the character of hydrothermal activity,
especially in the sense that hydrothermal solutions were of mixed character. besides
the juvenile constituent there was also o greal share of vadose waters of deep cir-
culation,

The commencement ol the ore mineralization process followed the proteusion of
rhyvolite dykes. which together with ore-bearing veins are paragenctically dependent
upon the acid deep-seated magmatic source, We distinguish in the development of ore
veins the older stage of Au. Ag. and the vounger of Sh.

Fig, | presents o lvpical eross section through the ore field of Kremniea with both
veirn systems ol Kreemieas the svstem of the Seheiimmen and Gold Vein, Ino the
profile the regional extension of alterations of the voleanie complex is delimited. The
bhoreholes KT and IWR-2 conlirmed the assumption that hydrothermal alterations and

a part ol the vein stenetorees, the Gold Vein o this prolile. are present in covered
position under vounger voleanites. Hydrothermal alterations gradually die away in
the upper members of the voleanie complex. The boreholes KR-1 and KR-2 served
for the study of the character of alterations in marginal parts of the ore field and in
the neighbourhood of the uppermost parets of the vein stractures. formed by opal and
lowthermal ehaleedony-earbonate veinstone.

FFig. 2 presents Wvpieal eases of hydrothermal alterations of the voleanie complex in
dependence upon its structure.

I Aered zone near the dislocations,

20 Muwerntions of the voleanic complex with steatovoleanie strueture, when as a
consequence of eirculation along steata of higher porosity the alterations ol voleanites
acquire o esteatiform™ character. On the suelace relies of massive lavas remain, predo-
minantly altered at the contacts and along joinls.

3. The complex of pyroclastic rocks or voleanie breceias pierced by subvoleanie bodies
is also selectively hyedrothermally altered. Tnoall the cases hvpogene alterations in the
surlicial zone were intensiflied by supergene alteration as a consequence ol the action
of meleorie walers,

The alterations ol neovoleanttes ean be divided into vegional or mass alterations
alfecting extensively voleanic complexes and arround Tissures alterations,

Hewional alterations are eansed h_\‘ solutions of the pores ol vartous genesis, :u'lill_u.'
in the pores and closed small joint svstems of varions geneses, To this tvpe of alterations
those ol propyhitization in narrower ol the word belong, Tormed by the association
ol minerals: carbonate. ehlorite. pyreite and smaller amounts of clay minerals. Tn higher
parts of the voleanie :'lll|1p|l~_\ montmorilonite is of the ||‘;|||irlg |m:<ilill|l at this Iy e ol
alteration,
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Fie, 20 1 — Solid voleanic roeks — lava flows, voleanic bodies, 2 — altered  voleanites,
3 — wvoleanites with higher porosity — pyroclastie rocks, tectonie and voleanie breceias, 4 -
directions of circulation of ascending solutions. 5 — meleorie waters,

Arrovwnd-lissures alterations orviginate around open civculation systems of hydrotherms,
As a rule several zones can be distinguished there:

1. Zone ol sililication adjoining to the ore vein. which from elay minerals contains
mica clay.

2. Zone ol mica elay with adimixture of kaolinite and swelling chlorite with content
ol 150 reaching up to 7—8"4. the content of NasO veaching only one tenth of per
cenl.

S, Zone ol adulavization. especially tvpical o the higher parts of ore veins. with
content of KO up to 9—10Y% and content of NasOQ) lowered 1o one tenth of per cent.

A. Zone o ehlovitization that gradually passes inlo regionally propylitized andesites.
I voleanites Iving in steatigeaphically higher position montmorillonite is present in this
l'Kil’I'rIEll FAVINTE i”.\'ll':'ll! llr ('}]I"l'itl'»

The Tateral ovder of the zones of altered voleanites is also refleeted in their vertical
disteibution. The mentioned zones have the following optimum of development be-
ginning Trom the upper parcts of the vents: the level of montomorillonitization. sub-
stituted by ehloritization in greeater depthe the Tevel of adulavization and mica clay.

lsing of horings o the marginal parls ol the ore Tield. where orve-bearing struetures
aradually wedge ont towards the surface and consequently are covered under the
vounger members of voleanites. made possible 1o study the tvpes ol alterations, which
were carreied away by denndation in the eenteal part of the ore field. The Tevel with
maximm extension of montmorillonitization is especially coneerned there. Those tyvpes
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of alterations belonging to the inner zones could have been studied best near the ore
veins in the centre of the ore field on the contrary. In associations ol secondary minerals
of the altered zones least studied are Ul now clay minerals, especially in zones 1, 2
and 4. therefore we mainly focused on detailed mineralogical study of clay minerals

of these zones mentioned o the following parl of this paper.
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Fie, 30 Neray vecord  of  elay minerals in the marginal part ol the ore field  of

Kremnica. Diffeactograph GON-GL Fel radiation, 40 KV, 15 mAL diapheagms 27, shift 29/min.,
' — 4 M — montmorillonite. K — kaolinite, L — lepidocrocite, Ca — ealeite, Cr —
cristobalite,
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Clay Minerals in the Marginal Part of the Ove Field of IKremnica

The character of alterations Teading 1o the Tormation of ¢lay minerals in the marginal
parts of the ore field of Kremnica was studied in pyroxenic-nniphibolie. pyroxenie
andesites and talfites in the boreholes KR=T o KIR-2,

The mostly wide spread elay mineral is montmorillonite (fig. 3. tab. 10 Finding of
kaolinite 10 be present in higher concentralion. espeeially where inlense ore minera-
lizadion represented by vein quartz carbonates. rarely pyrite. was laking place. is very
important. 10 is a0 sample Trom the depth of 283 m, The studied clay forms the Tilling
in the teetonieally disrupted zone and accompanies o veinlel ol quartz and earbonales
90 e thick. A second place. even more important from this standpoint., is the interval
of 334—534 m with silicificd andesite. vein gquartz carbonates and pyrite present, The
whole seetion is intensely argillitized and bleached. Reticulated veinlets of snow-white
clay mineral. 1—3 mm thick. in the gronndmass of argillitized andesites are espeeially
charaeteristic, The supposition of pure kaolinite to be concerned has been conlirmed as
the sample from the depth of 335 m proves. The presence of kaolinite ean be also
observed in microphotograph made by aid of electron microscope (lig. 4.

On the basis of Neray identification we found out some data in the horing KR-2.
concernig mainly montmorillonite. The position ol hasal <pacings varies inoa wide
rinee from 126 10 150 A0 1 is genceally known that montmorillonite with basal

spacing of 124 contains only one laver ol waler moleenle in the interlaver space.
Aecording to G W e aw er (19560 with montmorillonite containing onevalent eations

in the interlaver space usually the basal spacings of 124\ appears. 11 is interesting

Table L Chemieal Analvses of Montmorilionites Trome the Marveinal Part ol the Dree Field
of Kremniea, Analvst Ine o Polakovicova

KR-17240 m -2 6.5 m INI3-2 305 m
Sit, 5505 53,20 AT.06
RYRRR A0 15,640 1941
Tity, 0,50 0473 0.03
et .31 SAT 2.12
I7e0) 047 (A0 037
Mun 012 0.04 .42
Ul 330 2 M
Mut) 3.20 B R
N 0,20 031 1.03
Naal) 1.06G 0,54 A
Loss by dreving 110 20 074 9,14 11,06
Loss by annealing
L0900 °(; S8 617 S0
[0, 0.4 0,08 0.049
Suin ", LO0.GA Y, (H0]1 ALic R

Molevalar ratio 13,55 DN Ah
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Fie, 4. Waolinite Trom the mareginal part of the ore Teld of Kreemmiea, Borehole KWIR-2 5535 o
Magnil, 18000 X, AU the microphotographs ligs. A—110 were prep:

microseope Tesla B 242 by IL Gerthoflferovia, The prep
suspensation method,

el wndder table electron

Tons  were [n[‘l'll.’ll'i'i] |:_\'

that in the chemical analysis of the sample Trome the depth of 395 m o conspienously
high content of Nl "‘E.H.’;"n wias Tound, That would ]ulinl o the prescoee ol Na
montmorillonite,

On the basis of ::||Iit‘:|| ~i|lu|_\' the ehloritization i [ne-grained ageregales of .'Il'f_"i||i—
tized andesites could not have been excluded, This is the reason why we looked Tor
the presence of chlovites by Nerav miethods, The samples were teated  with two-
normal THEE at the temperatiree of 95 °C Tor o hall an houre. Taether we hated them at
2707 Tor o hall an howr and at the same time we teeated them with glveerol, In the
composition ol the studied samples e 30 0o changes occurred with action of TICL
The basal spacings of 7.1 and 357 remained preserved, only their intensity inereased
slightlv. The basal spacings of 12.6—15.0 X belonging 1o three-laver expanded mineral
has not changed. With heating the samples at the temperature of 575 °C the steueture
of the expanded mineral is getting disturbed. s it is manifested in the shift of the basal
spacings Lo 9.6 8 AL same time iis intensity deereases rapidly. This Tact shows the
basal spacings of 12.6—15.1 A exclusively 1o belong 1o montmorillonite,

The ¢hemical composition of the elay constituent in the Traction less than 2 n
melres we studied in the horeholes WR-1 and KIR-2 al montmorillonite only, We did
not suceced inoseparating oul the vequived amount of pure kaolinite forming  thin

vemnlets in decomposed andesite,

cro-

We caleulated the [(ll]lr\\'ill;.{' I‘I‘}'xl:|||m']ll'lllil'.‘1] formulas according 1o W, P KNelle v
350 Trom the samples KR-1240 and KR-2 96.5:

(1%
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IKR-1240
[Sinagg Alpor]Y [Alagg Feo 7y Fe'Zys Mgo V' [Coosa Naoar Koosl M O (0115

[Si7.66 Aloasl™ [Alyse Fe oo Fe0 05 Maoso. v Cagae Noo s |\'u,n:..\”I (g (O

The studied montmorillonites e characterized by low substitution of Al for Siin
tetrahedral coordination, as reflected o the high Siz Al ratio value. The -«‘:nnqnh‘
IN-2/395 contains admixtore of kaolinites. what 1o a considerable degree conld misre-
present the calealated values. therefore we do not e ntion  the ervstallochemieal
formula.

Clay Minerals in the Centreal Part of the Orve Field of Nremntca

In order 1o be able to compare the mineralogical character of altered andesites in the
marginal parts with alterations in immediate ne dehbourhood of the ore veins of Kreemni-
e we carried oul detailed minernlogical study of the argillitized zone in close proximity
of Au-Sh mineralization, Sampling we avoided the Tilling ol tectonie disloeations
(tectonic clay), where elay minerals are not found at the original place of formation.
that's why they do not provide for a reliable picture of the actual character of
alteration in the place of sampling. We studied argillitized rocks directly in the vein
system and close neighbourhood of the ore veins.

The results obtained il now on the basis of DTA. NXeray methods. study under
clectron microscope and chemieal analvsis confirm espeeially mica clav, kaolinite and

Fig. 5. Kaolinite, Vielay adit. sample 5, Magnif, 30000 X.
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Fie. G, Hvdromuseovite M, Ferdinant pit, V. horizon, sample 1o Magnil. 20006 X,

7. Hvdromuseovite 3T outerop of the Seheiimen Vein on the M Stiree. sample
Maenil, 20000 X,
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Fiw. 8 Intersteatificld strocetuee of illite with expanded three aver elay mineral, Ferdinand
pit. IV, horizon, sample 9. Magnil, 18000 X

Fie. 0. Intersteatified straeture of illite with expended three laver elay mineral and swelling

chlorite, Ferdinand pit. 1L horizon, sample 8, Magnil. 16000 X.
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]IL{ 1. |\'i|rr|i||ilt" mien l'|.‘|_\'.-i. _\\\'I‘“il'lg chilorite, l"l'l'l“l]{llui ||i1. 1. horizon, :-':||1||!|l' I,
Magnif. 183000 X,

Fie, 11 Mien elay and kaolinite, Ferdinand pit, IV, horizon, sample 120 Maenil, 18 000 % .
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swelling chlorite 1o be present from elay minerals (ligs, 4A—110. In surficial onterops of
the Seheiimen Vein on the Sturee jarosite was Tound, With more detailed identilication
of mica clay we found out hvdromuscovite 1M and 37 polytype 1o be concerned,
To n considerable degree also randomly intersteatilied illite with expanded three layer
mineral is present. The mica clays most frequently contain admixture of kaolinite in
variable amount. More rarely monomineralic coneentrations ol mica clays are present
and only scarcelly we Tind pure monomineralic kaolinite.

Identification of Mica Clays

In the terminolozy of mica elay o considerable disngrecment s still evident. The term
Lillite® was used Tivst by Bo B Geimy R 1L Breay, Wo I Bri
designation Tor clay minerals. which aree concenteated in soils, Later the individoal varieties
of mica clay started o be gradually differentinted  and  designated  with various  lerms,
Aceording to the opinion of some authors the term illite” <hould be vestricted o the Lype
loeality only or used as general term Tor the clay mineral with basal spacings of 100\ only,
which is not being studied more in detail Trom the structural and chemical aspeet.
Brown (1055 submitted the suggestion o substitute illite with the term Lhvdrons miea”
with differentiation of the dioctahedral and trisoctahedral type. As intermediate stage between
museovite and hvdrons mica of dioctahedral type the term Lhydromuscovite™ is currently
nsedd. The ceiteria for aceurate distinguishing of the individual varieties of mica clay minerals
seem however se Far not be exactly limited and Trequently misunderstanding oceurs,

vl bew (19370 as general
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Sample 4 Sample 3
<

Fig, 13, DTA curves of elay minerals Trom the central part of the ove ficld of Kremnica.
Sample 1o hydromuoscovite 1IN Sample 20 hyvdvomaseovite 31, Sample 3. intersteatificd
steactare of illite with expanded theee Taiver elay mineral. Sample 4. jarosite with miea clav
and kaolinite,

For the identification of mica clay itsell precise finding out of the eontent of inter-
laver and OF water is of considerable importance. Tn this way the thermoanalytic
apparatus of the svstem of Foand Jo Paviik Lo Eedey (derivatograph) provided
for valuable aid. We analysed samples of the fraction Tess than 2 micrometres, Samples
1.2 and 3 were Tound out by N-ray methods to be monomineralic, with the exception
of the presence of quarlz in sample I Sample 4 conlains jarosite besides kaolinite and
mica clay (fig, 121,

The data obtained by aid of DTA show the mineral with randomly intersteatilicd
strueture 1o have besides the endothermic peak by 560 °C slight endothermic reaction
developed by 720 °C. similarly as sirospatakite of R Greim, W, I, Bradley,

G.Brown (19500, 1 15, sample 300 The basal spacings of the studied intersteatilied

structure of illite and expanded three Taver mineral of 1036 A shilts 10 962 X after
treatment. with glyeerol (fig. 140 On the basis of the data of differential-thermic and
Neray methods we state that the studied  mineral is similar 1o sarospatakite or
so called Lillite™ Trom Fiizereadvany, Ko Melka, 150 STansky (1953) consider the
cillite™ Trom Fizereadvany as interstreatified stractuee of illite-montmorillonite with
insignilicant portion of montmorillonite. We ean say with ecertainty about the studied

randomly iutersteatified straeture that besides illite three layer expanded elay mineral
has share incits composition, Till now we have not found oul with certainly it montmo-
rillonite or expanded ehlorite is concerned. Go Brown, DN, G Mae 15wan (1950)
calenlated the curves showing the shilt of basal spacings in randomly interstratified
struetures in dependence upon the representation of the original constituents. On the
hasis ol these data we ecame 1o the conclusion that the amonnt of the three laver
expanded elay mineral is less than 209,

Another important aspect in the study of mica elay is the determination of poly-
morphism. 1L S, Yoder 1L P Fagster (1955 Tound out the alteration of 1 M

polvtype into 2Ny taking place al the remperature of 200350 °C and  pressure of
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10534 ke em® on the basis ol experimental work, The conclusion is generally drawn
from this fael that 2 My polvivpe Tiest of all originates at higher temperature, The
conditions. under which polvivpes of mica elay originate. have not been delinitively
clarified as vet Bo Ve bd e (19650 experimentally obtained muscovite 2 My already at
the temperature of 12590 The works by (L Fo Weawer 959) also show 2N
polvivpe 1o originate with dingenesis. thus at eelatively very Tow temperature. [ this
conneetion the information of Ao A Levinson (19550 is interesting that 1M and
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Fig. 14, Roentgenographic vecord ol elay minerals from the centeal part of the ore field
of Kremniea. Diffractogeaph Philips-Miiller, Cu radiation, Ni filter, diaphragms 19—0, 1°—1°.
T ooos g — unteeated. bo— slveerols ¢ — heated w450 °C, d — heated at 600 2.
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31 polytypes are not found in sedimentary series. 2 Mypand 1M polytypes are usually
bound 1o sediments only 1o the contrary,

The data obtained by aid ol the devivatogeaph (Tige 130 show sample 2 1o have
endothermic peak at 72020 (ab. 200 A course of the DTN curve corresponding 1o that
of sample 2 is mentioned by B o Mackenzieo GoFoWalker B Hart (1949
For illite 37T from Balatter in Seotland. Comparing powders of mica elay Trom Keem-
wicn with TN and 2 My polvtvpe preparcd syathetieallv in tab, 3 we Tound out 1M
and 3T polvivpe manifested inomica elayv in Keemniea, Necording to TS0 Y oder
P Eagster (19350 Tor 37T polymorphism the basal spacings of 387 and 288 A
are characteristic, The line 2087 s presenl in s:||l|1l||- 2 r«illlll|!:||1n~m|s|)‘ with the line
SR We did not find dolomite in the studied by means of the manometrie method
JoTwrean 1965 sinee in the reverse case the line 2287 A would belong 1o this
mineral,

The thivd important moment in the study ol mica elay s knowledge ol the chemisim.
For total characterization ol elay minerals present o the arvgillitized  zone in the
neiehbonrhood of the ore veins o Keemnica | also mention the analvsis of Raolinite:

From chemieal analvsis T b A1 we ealealated  the Tollowing  crvstallochemieal

Tormula aecording o Go Browne Ko Norrish (1D
St s Ay ap!™ Vo e Fe e Megg V0TI ag Caigos Nawas Tt g a5 Ol 101

ldentification of Swelling Chilorite

The basal spacings of three laver expanded mineeal 140212 8 and alter treatment with
alvecrol 17.62 0 (Fe. 140 are Tound in parts A—7 m distant Trom the vein svstem. With
heating up Lo 450 and 600 °C Tor o hall an hour the position of the basal spacings does
nol change. what exeludes the presence of montmorillonite and proves the presence of
swelling ehlorite,

Identification of Jarosite

Aunother mineral. important from the genetie standpoint. we have Tound in the
argillitized zone near the ore veins, is j:lr'l)r«'ill'. Itis Tound Ilif_“('lili‘l' with kaolinite and
mici clav, especially in surficial outerops of the ore veins: o this sense sample 4. Tig, 12
and 140 0s tvpieal. coming Trom the surlficial onterop of the Sehriimen Nein oon the
Mount of Sturee. The DTA eneve agrees very well vith the eueves of jarosites mentioned
in the works by o LK olpac AT N dTer (00500 and J. Jarkovsks B

039 . 1 is charaeterized by two intense endothermic and one exothermie deviation,
9%

|

The codothermie deviations with peaks at 425 °C and 735 °C sienalize the disintegration
| =
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Table 3 Powders of Mica Clav Trom Isremnicn

| 2M,y 1M ' Nb. 1 IM Nh., 23T Nbh. 3 IM
d 1 d | d | d | | o |
10,01 100 | 10,00 60 — — = = = o=
[ 502 55 | 501 30 — I = - =
| 448 55 | A48 80 443 VS 44k VS 445> VS
bA46 65 | — - = -~ - — — —
| 4,39 14 — — == = = = e -
| 430 21 | 434 15 | — — = — = =
NE 14 | 410 10 - - — ~ _ -
397 | - = o= s - - = -
| 389 37 | - - | = - — - = =
[ oo - = — — — 3.83 S = =
3,74 32 - = iz — — - — =,
— = 365 40 3.62 S 3,052 S 366 S
[ 50 A - — - — — — - —
I I 100 3.4 70 3,30 Vs 3.2 VS 332 Vs
= = oL 2 — o 3,25 VW —
3,21 i - - — - — — - -
— - 3.07 35 3.06 S 3,00 S 3.04 S
| os7 35 — - - = )87 S i =
280 23 — — — e — — _ i
[ = — | 268 10 - = = ~ — = ||
[ 259 50 = 5 = = = = = —
i 258 AD 2457 15 — — —_ — == _
256 90 255 60 253 VS 2.5 VS 2,56 VS
= & 244 1o DA VW A4 VW 244 VW
- —_ 2.39 D — — — —_ ! 239 VW |
| - — 2,36 5 2.6 VAV 297 VAV = - |
- — 2,24 10 — 2,23 VW 224 VW
— 2.1 ) 2109 VW = — — —
— - 2,11 15 210 VW 2,12 VAV 2103 YW
— — 2,00 5 — — = = e e |
- — 2,01 30 - — 2002 VAW 1.99 VW
-— — 1,95 D 1497 VW 1.96 ViV — —
- — 1.71 2 — - — —_ — —
- — 1.67 10 = e 163 VW 162 VW
s — | 63 10 163 VW 153 VW 163 VW
9N — svathetieally prepared polyvtvpe Yoder Fugster 19551, 1M — svothetieally

prepaved  polvtype (Warshaw 19600 Working conditions  Mikrometa 1, Chirana, Cole
vadintion. dinphragm Vo, time of exposnre G=12 hours dianmeter of chamber 57 mm, VS -
very strong, S — strong. VW — very weak.

of the strueture of jarosite. The exotherm al 475 7C indicates cryvstallization of FeaOy
from amorphous mass. In N-ray identification in orviented preparations jarosite has basal
spacings ol 0.4 and .06 AL

Conelusion

On the basis of mineralogical stody of elay minerals in the ore field of Kremnica

we Tound two mineral assemblages (o he present,
[. In the marginal parts of the ore field and also in steatigraphically higher members
of 1he voleanic complex montmorillonite was found 1o be the most widely spread
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ALTERATIONS

Table 4

63

No 1 No 2 | No 3 No 4 No 3
Si, SA4 ; 51,20 0,10 4574
Al 28.43 26,70 2275 25,12 35.50
Tit, 0,14 — 1.65 0,50 0,04
FeyOy 312 0,79 63,59 .13 230
Fet) 0,74 - (.85 1,52 0,67 |
MnO) — — — — —_
al) 0.59 1.91 0,43 0,35 0L47
Mgt 1.25 161 287 3.93 0,54
Nasl) 1,22 — 0,34 0,05 (.35
a0 7,32 8.23 .10 6.9 1.09
1,0, 0,04 — - - 0.02
Yty B = 0.18 — —
Loss by drying
Lo e 1.6 — - — 0.45
L0~ - .11 — — —
Loss by annealing
1 H0—=900 o i — — — 12,89 |
.0 — AT D2 7.18 —
Sum 100,87 0, Ho.68 "y, 100480, 10080 ", ooy,
Molecular ratio |
Sithy 2 A0y 313 AAT 3706 339 —
No | — hydreomuscovite 1M, Kreemmnica, No 2 — hydromuseovite 1M = 2M, 10 Novak,

Fo Kupka (19600, No 3 — illite 1ML 17
Grim. B Ho Beav, W, F

Samples 1 oand 5 were analvsed by .

N, R E.

Novalk, J.
Bradley

Polakovidcoyva

Vielens ks (1960, No 4 — illite
9371, No 5 — kaolinite, Kremmica.

mineral. This mineral 15 also very abundant in other arcas of the Central Slovakian

neovoleanites, alteration of which 1s ol regional character,

2. In close proximity 1o the ore veins or ore locating structures mica clay is present.

AU distancee of several metres from the vein already o more varied assemblage of clay

minerals is present — miea elav, kaolinite, swelling ehlorvite and intersteatified straeture
of illite with expanded three layer mineral. This mineral assemblage appears in zonal
I)I'[il'l' :il'{lll"il e I”('”Ii“u ‘li!’:ll}l':llil}f‘."‘. I' if" |'\'ilil'“l|‘\. l}]‘ Il_\'l]l‘];_r"fll‘ g('ll{‘siﬁ.

Analogous results are mentioned by Bo Saleso Che Meyer from the deposit of

Butte (in €. I,

Yark, PooAS Mak-Dormid 1966), where in argillitized quartzy

monzonites they delimited the zone of kaolinization adjacent to the vein and the outer
wide zone of montmorillonite.

As a consequence of hypergene processes in voleanites altered hyvdrothermally

kaolinite associated with Jarosile origimales,

Montmorillonite may arvise in hydrothermal wav, by
carbonic solutions (S, .

the effeet ol shghtly
Nabokao 1965, as we also suppose 1o be the case for the

still

acid

ore Tield of Kreemmnica, Spreading of montmorillonitization in wide arcas of the neovol-
canites. oulside the ore Tields, however, also indieates the possibility ol formation by
the action of deseending walers.

I'p 1o present results show

that

ioas jusl

the study

ol elav minerals

in - altered

neovoleanites that 1o o signilicant degree may help in solution of the genesis and 1o
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delimit those parts in extensive altered areas. which may be important from the stand-
|milll ol ore-bearing.
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