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VLASTIMIL KONEČNÝ — ANNA MIHÄLIKOVÄ* 

INTRUSIVE COMPLEX OF THE JAVORIE MTS. 

(Figs. 1—4, Tab. 1, Photos 1—4} 

A b s t r a c t : Two fundamental types of intrusive rocks have been 
distinguished by the petrographic study of the intrusive complex in 
the area of Javorie: 

a] more basic diorite porphyry fin the borehole GK-7) 
b ) m o r e d i f f e r e n t i a t e d t y p e n e a r t h e v i l l a g e K a l i n k a ( b o r e h o l e 

KON-1) r e p r e s e n t e d b y q u a r t z d i o r i t e p o r p h y r y t o q u a r t z m o n z o -
- d i o r i t e a c c o m p a n i e d b y m i n o r b a s i c a n d a c i d d i f f e r e n t i a t e s . T h e 
b a s i c d i o r i t e p o r p h y r y r e p r e s e n t s p r o b a b l y b o d i e s of s i l l - l ike t y p e . 
T h e m o r e d i f f e r e n t i a t e d o n e n e a r t h e v i l l a g e K a l i n k a c o r r e s p o n d s 
i n i t s f o r m p r o b a b l y t o a n i n t r u s i v e s t o c k . I t is a c c o m p a n i e d b y 
a n a u r e o l e of i n t e n s e h y d r o t h e r m a l a l t e r a t i o n s w i t h a c h a r a c t e s t i c 
z o n a l i t y . T h e z o n a l i t y of h y d r o t h e r m a l a l t e r a t i o n s r e f l e c t s d i s t r i b u ­
t i o n of t e m p e r a t u r e z o n e s a f t e r e m p l a c e m e n t of t h e i n t r u s i o n . Over-
l a p i n g of h i g h - t e m p e r a t u r e a s s o c i a t i o n s ( t h e z o n e of b i o t i t i z a t i o n ) 
w i t h l o w e r t e m p e r a t u r e a s s o c i a t i o n s c a n be e x p l a i n e d b y a b a c k ­
w a r d m i g r a t i o n of t e m p e r a t u r e z o n e s d u r i n g c o o l i n g of t h e i n t r u ­
s i o n . 

T h e i n t r u s i o n n e a r K a l i n k a is c h a r a c t e r i z e d b y i n d i c a t i o n s of 
p o l y m e t a l l i c m i n e r a l i z a t i o n of t h e p o r p h y r y t y p e . 

P e 3 io M e : ľleTporpaifttiqecKHM H3y'ieHHeM HHTpy3HBH0ro KOMnueKca 
B oÔJracTii HBopne 6BIJIH pac^JieHeHBi aBa ocHOBHBie THIIBI: 
a) 6ojiee 6a3HTOBbiô nHopHTOBbiíí nop(()i-ip (cKBa>KHHa GK-7) 
6) 6ojiee AHtjxfepeHUHpoBaHHBiií ran 6 J I H 3 C. KajiHHKa (cKBa>KHHa K O N - 1 ) 
KOTopMH npencTaBjífteT KpeMHHCTO-flnopnTOBbiK n o p ^ n p no KpeinnHCToro 
M0H30flH0pHTa COnpOBOflaiIlHM ÔOJiee 6a3HTOBbIMH H KHCJIBIMH ÄHí()(()epeHIj;H-
aTaMH. Eojiee 6a3HTOBBTH nHopHTOBbiH nopt()Hp npencTaBjífieT Tejia BepoaTHO 
njiacTOBoro Tuna (CKJIJIB) . Bojiee nii({><j>epeHUHpoBaHHBiH 6 J I H 3 C. Kajini-iKa 
CBOHM oc(iopMJieHHeM OTBetíaeT BepoaTHO HHTpy3HBH0My uiTOKy. O H conpo-
B0>KHeH KOHTaKTOBOH 30HOH HHTeH3HBHHX rilnpOTepMaJIBHblX II3MeHeHHH 
H xapaKTepucTiK-iecKoií 30HajiBH0ň CTpyKTypoii. 3oHajibHOCTb rnnpoTepMaJib-
Hbtx H3MeHeHHÍi 0Tpa3biBaeT pacnpocTpaHeHiie TeMnepaTypHbix 30ir nocne 
pa3MeineHHH iiHTpy3HH. ľlepeKpbiTHe BBicoKoTeMnepaTypuBix accouHauHti 
(B paMKax 30Hbf 6noTHTH3auHH) HHHCeHLUHMH TeMnepaTypHbiMH accouHaiiiia-
HH MOHteT ÔBITb 06-bHCHeHO B03BpaTH0H MHrpaUHeft TeMnepaTypHBIX 30H 
BO BpeMfl CTblHyTHH HHTpy3HH. 

HHTpy3HH 6JIH3 C. KajlHHKa OTJIHiaeTCfl HHÄHI(IlaMH nOJIHMeTaJIJIHieCKOK 
MHHepajui3ai(HH nopcf>npoBoro rana. 

We devote this work to the memory of Dr. J á n Valach, who stood at 
the beginnings of geological investigation and exploration of the area studied 
and only premature departure did not permit him to realize his intentions 
and to participate in contemporary progress in knowledge of the area. 

Introduction 

The intrusive complex of Javorie represents a part of the polygenic vol­
canic structure, development of which was taking place throughout the 

* RNDr. V. K o n e č n ý , CSc, RNDr. A. M i h á 1 i k o v á, Dionýz Štúr Geological 
Institute, Mlynská dolina 1, 809 40 Bratislava. 
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Neogene. The stratovolcanic character of the surficial s tructure was confir­
med by the works of R. K e t t n e r (1939) in the area of the southern slopes 
of the mountains, by works carried out in the area of the nor thern slopes by 
E. K r i s t — M. K o d ě r a [1956], and by regional mapping during the com­
pilation of t h e geological map 1:200 000 (M. K u t h a n et al., 1963]. The 
mentioned authors pointed to some forms of vein and neck type as probable 
communication channels of andesite volcanism. M. K u t h a n [1956], who 
carried out more detailed studies in the area west of Detva (Rohy-Švost- Ka-
polna) came to the conclusion about the presence of a larger number of 
bodies of the vein and neck type, on the basis of which he supposes a larger 
number of eruptive centres or relics of several volcanoes in this area. 

The first author, who found surficial exposures of deeper intrusive bodies 
during prospection works in the years 1962-1965 was J. V a l a c h [1966]. 
In the wider area of the village Kalinka he described bodies of small intru­
sions of variable composition: pyroxene diorite porphyrites, facies of gabbro-
diorite, hornblende pyroxene diorite porphyrites, and more acid granitoid 
differentiates. In the area of intrusions and zones of hydrothermaly altered 
rocks with occurrences of secondary quartzites he found anomalous content 
of the elements Cu-Bi-Mo-(Sn) in soils. 

New data on the character of the intrusive complex were brought by map­
ping (V. Konečný in the years 1972-1979) and structural boreholes GK-7 (V. 
K o n e č n ý — A. M i h á 1 i k o v á, 1972] and KON-1 (V. K o n e č n ý — A. 
M i h á 1 i k o v á, 1977], which we present in this work. 

Character of surrounding environment 

The intrusive complex occurs in intravolcanic position in the frame of t h e 
volcanic structure (Fig. 1] and also in subvolcanic level, i.e. in the frame 
of the pre-volcanic substratum, often using the boundary of underlying rocks 
to the volcanic complex. 

T h e p r e - v o l c a n i c s u b s t r a t u m in the wider area of the Javorie 
mountains is formed by crystall ine schists (gneisses, paragneisses, migmatites, 
amphibolites) and granitoid rocks, which are part of the Kráľova hoľa com­
plex of the Veporide crystallinicum. The r e m n a n t s of the envelope group in 
the wider area a re formed by Permian and Mesozoic (Triassic, Jurassic] 
rocks. 

Continuation of the s t ructural—tectonic units of the Veporides, submerging 
below the volcanic complexes at their eastern margin, is confirmed by geo­
physical works and structural boreholes (O. F u s á n et al., 1971). Rocks 
of the pre-Tertiary basement are cropping out amidst products of Neogene 
volcanism also in form of isolated exposures [ is lands], which represent the 
apical parts of elevation structures of the basement. Most significant are the 
exposures of the basement near Pliešovce, Lieskovec and Ábelova. 

In the central part of t h e mountains, underlying the stratovolcanic struc­
ture, rocks of the Veporide crystall inicum are attested by borehole GK-7 
[near the village Stará Huta] in the interval 1515,30 — 1564,30 m, repre­
sented by migmatized gneisses, amphibolites and layers of marmorized carbo­
nates . The complex is intensively affected by dynamic metamorphism, mylo-
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•9 ®GK-7 

0 1 2 3 i 5 km 

Fig. 1. Structural scheme of the Javorie Mts (V. K o n e č n ý , 1980] 

Explanations: 
1,2—underlying rocks 

1—crystalline complex of Veporides: a) —granodiori te, granite, b] —gneisses, 
2—Mesozoic complex — Triassic, Jurassic (quartzites, dolomites, l imestones), 

3—12—Neogene volcanic and intrusive rocks of Javorie Mts. 
3—lava flows and hyaloclastite breccias of pyroxene basaltic andesi tes — Blýs-

kavica formation, 
4—reworked hyaloclastite breccias and conglomerates, 
5—extrusive bodies of pyroxene—hornblende andesites —Rohy formation, 
6—a) —coarse extrusive breccias; b] —coarse epiclastic breccias —Rohy forma­

tion, 
7—intrusive complex of Javorie Mis. (quartz diorite porhpyry and quartz diorite), 
8—hydrothermally altered (propylitized] volcanic rocks mainly of the Blyskavica 

and Rohy formations, 
9—secondary quartzites, 

10—lava flows and dykes of pyroxene andesites with hornblende — Javorie for­
mation, 
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11—pyroclastic and epiclastic breccias — Javorie formation, 
12—epiclastic breccias and conglomerates — Javorie form, 
13—Pliocene sediments, 
14—Quaternary fluvial sediments, 
15—faults, 
16—Kunešov-Lysec volcanatectonic zone, 
17_margins of volcanotectonic depressions (faults identified in structure of fun­

dament by gravity measurements), 
18—Javorie-Pol'ana volcanotectonic zone, 
19—boreholes. 

nitization and partly diaphthorization. A. K l i n e c — O. M i k o [in V. Ko­
n e č n ý — A. M i h a l i k o v á , 1972) consider it as continuation rif the 
Kráľova hoľa complex. 

The exposures of biotite granodiorites to granites (Vepor type) (D. H o ­
v o r k a in M. K u t h a n , 1963) together with crystall ine schists occur in 
outcrops of the brook Madacka near Ábelova. 

To the Králova hoľa complex probably also phyllonites similar to diaphtho-
rites of the Veporides from the area of the exposures near Pliešovce belong 
(O. F u s á n , 1971). The envelope group is formed by Triassic to Jurassic 
rocks, which occur in surficial exposures near Pliešovce (SW margin of the 
mounta ins) . The Lower Triassic includes epimetamorphosed quartzites with 
layers of conglomerates and quartz—serici te schists or chlorite schists. Hig­
her up are lying Middle to Upper Triassic dolomites, overlain by white to 
pink l imestones considered as Jurassic (O. F u s á n et al., 1971). 

Triassic rocks [quartzites and quartz sandstones) are at the southern mar­
gins of the mountains, verified by boreholes near Hor. Tisovník. 

The northern, Kraklová zone (separated by the Pohořelá fault line from 
the southern Kráľova hoľa zone) is formed by granitoids and crystal l ine 
schists and represents the substratum of the Zvolensko—Slatinská kotlina 
depression and of the nor thern margins of the Javorie mountains. Part of 
the envelope group are Permian rocks, at tested in the facies of arcoses and 
shales overlying the crystall inicum in the area of the Zvolensko—Slatinská 
kotl ina depression (M. P u l e c , 1966) and in the form of quartz porphyries 
occurring in surficial exposurs near Lieskovec. 

From the present state of knowledge it results that the environment of the 
intrusive complex underlying the stratovolcanic complex are rocks of the 
Veporide crystall inicum (so far the only information in this direction was 
provided by the borehole GK-7). 

The further environment, in which the intrusive complex occurs are t h e 
lower parts of the v o l c a n i c s t r u c t u r e of Javorie (Figs. 1, 2). The 
lower part of the volcanic structure is formed by a b u r i e d s t r a t o v o l ­
c a n i c c o m p l e x , which is attested in the underl ier of younger forma­
tions by the structural borehole GK-7 in thickness 924 m. The lower struc­
ture is formed by al ternat ing lava flows and volcanoclastic rocks of pyroxene 
and hornblende—pyroxene andesites, with layers of epiclastic rocks and 
pyroclastics of more acid hornblende—biot i te andesites in the upper part. 
The buried stratovolcanic complex is pierced by numerous dykes of horn­
blende andesite. Direct data for the age of the lower part of the volcanic 
structure a r e missing, we suppose its formation in the time of the Lower 
Badenian. The dyke of hornblende andes i te at depth 783,0 in borehole GK-7, 
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which pierces the stratovolcanic complex and therefore is evidently younger, 
is dated by K/Ar metod to 1 5 , 7 + 1 mil.y. (V. K o n e č n ý — G. P. B a g d a-
s a r j a n — D. V a s s, 1969). 

In overlier the B l ý s k a v i c a f o r m a t i o n of thickness about 300 m 
follows, formed by alternating lava flows of intermediate to basalt andes i tes 
with layers of hyaloclastite breccias. The formation forms the upper part of 
filling of the volcanotectonic depression, development of which was taking 
place syngenetical ly with effusive activity. The dimensions of the depression 
oriented in NE-SW direction designated as J a v o r i e v o l c a n o t e c t o n i c 
d e p r e s s i o n were delimited on the basis of gravimetric measurements 
(V. K o n e č n ý — J. L e x a — J. Š é f a r a, 1978]. The age of the formation 

O 1000m 2000m 

Fig. 2. Scheme of geologic structure of the area near Kalinka village 

Explanations: 
1—hyaloclastite breccia and lava flows of basaltic andesite — Blýskavica formation 

tion 
2—pyroxene andesite with hornblende 
3 — hornblende andesite 
4—dacite (pyroxene, hornblende, biotite) 
5—rhyodacite (hornblende biotite, quartz), 2 — 5- Rohy formation 
6—quartz diorite porphyry 
7—pyroxene andesite with hornblende — Javorie formation 
8—secondary quartzites 
9—argillization 

10—propylitization 
11—Quaternary alluvial deposits 
12—faults 
13—boreholes 
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has so far been determined on the basis of one radiometric dating by K/Ar 
method to 15,6 + 0,6 mil.y. (V. K o n e č n ý — G. P. B a g d a s a r j a n — 
D. V a s s , 1969). 

A higher member of the succession are products of the R o h y formation 
represented by domatic extrusions and intrusions of pyroxene— hornblende 
andesites with biotite to dacites and s u b o r d i n a t e ^ by extrusions of rhyoda-
cites. The intrusive—extrusive activity is connected with development of the 
V í g ľ a š v o l c a n o t e c t o n i c d e p r e s s i o n . (V. K o n e č n ý — L. 
D u b l a n, 1975) in the area of Vígľaš-Klokoč-Detva. At the periphery of 
some domatic extrusions are accumulated coarse chaotic breccias formed in 
the course of the extrusive process. The domatic extrusions were dated by 
fission track method to 15,9 + 0,8; 15,2 + 0,8; 15,4 + 0,9 mil.y. (I. R e p č o k, 
1978). 

The upper volcanic s t ructure of stratovolcanic type designated as the ] a-
v o r i e f o r m a t i o n is s ituated in overlier of the intrusive complex. The 
formation is formed by lava flows of pyroxene andesite and hornblende 
pyroxene andesite and builds up the apical parts of the mountains with 
volcanoclastic rocks. The volcanic products are lying on the denuded sur­
face of older structure. Radiometric dating of lava flows by K/Ar method 
provided the ages 10,0 mil.y. and 11,1 ± 0,4 mil.y. (G. P. B a g d a s a r j a n 
— L. D u b l a n — V. K o n e č n ý — E. P l a n d e r o v á, 1977). 

The intrusive complex near the village Kalinka occurs amidst hydrother-
mally altered volcanic rocks. ]. V a l a c h (1966) states that „small intrusions 
are surrounded by hydrothermally altered rocks", not discussing nearer the 
relat ions of age to the succession of volcanic rocks. According to the same 
author the intrusions as well as zones of hydrothermally altered rocks and 
occurrences of secondary quartzites are bound to dislocation zones of NE 
direction. 

The volcanic complexes within the Javorie and Vígľaš volcanotectonic 
depressions were subjected to hydrothermal al terat ions in chlorite—carbo­
nate or epidote—chlori te facies, which are characterized by areal extent. In 
zones of hydrothermally altered rocks bodies of secondary quartzites with 
variegated association of secondary minerals occur; sericite, kaolinite, pyro-
phyllite, diaspoře, alunite, zunyite, further haemati te, pyrite, i lmenite, rutile, 
načri te, brookite, described in detail first by J. V a 1 a c h, 1966. 

The bodies of secondary quartzites and zones of argillization are closely 
associated with intrusions (area of Kalinka) on the one hand but also occur 
particularly within propylitized rocks [in the area of the Vígľaš depression 
near the village Klokoč). A. M i h á l i k — V. K o n e č n ý — J. V a l a c h 
(1975) put the hydrothermal alterations, products of which are polyzonal 
profiles of propylitized and silicified rocks from chlor i te—carbonate or epi­
dote—chlor i te facies through ser ici te—quartz facies, the facies of argillized 
quartzites to the facies of pure monoquartzites into connection with rever­
berat ions of intrusive activity in the area of Kalinka. 

In the last time M. M a r k o v a — J. Š t o h l (1978) carried out detailed 
characterizat ion of mineralogical associations of secondary quartzites, estab­
lished some new minerals (topaz, dickite) and confirmed zunyite. The men­
tioned authors distinguished characterist ic facies; quartz—alunite, of pure 
silicites, argillized silicites, quartz—topaz and quartz—suplhur—aluni te . They 
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consider these associations as product of low—temperature processes of 
solfatara type and draw the conclusion that they need neither genetically 
nor in t ime be connected with the aureole of h igh—temperature alterations, 
which were described by J. V a l a c h (19B6) at the periphery of diorite in­
trusions in the area of Kalinka and by V. K o n e č n ý — A. M i h á l i k o v á 
[1977] in borehole KON-1. 

Structural—geological position 

From structural view—point t h e intrusive complex is located in the area 
of the Javorie volcanotectonic depression [V. K o n e č n ý — J. L e x a — J. 
Š e f a r a, 1978], the beginning of formation of which is connected with de­
velopment of the Blýskavica formation [Fig. 1). 

On the basis of interpretat ion of gravimetric measurements (L. Z b o r i l 
— V. K o n e č n ý — M. F i l o , 1971 and V. K o n e č n ý — J. Š e f a r a — L. 
Z b o ř i l , 1973) the course of a dislocation zone of NE-SW direction was 
delimited in underl ier of the stratovolcanoes of Javorie and Poľana, designa­
ted later as the J a v o r i e a n d P o ľ a n a v o l c a n o t e c t o n i c z o n e 
[V. K o n e č n ý — J. L e x a — J. Š e f a r a , 1978). 

The course of this zone corresponds with the axial part of the Javorie 
volcanotectonic depression and Vígľaš depression. The position of the in­
trusive complex falls to t h e area of crossing of the mentioned volcanotectonic 
zone with the course of a transversal dislocation system of NW-SE direction 
(L. Z b o r i l — V. K o n e č n ý — M. F i l o , 1971) (Fig. 1). 

On the basis of surficial exposures the intrusive complex near the village 
Kalinka extends over an area of about 5 km 2. Its environment in the lower 
level are products of the lower volcanic structure and higher up at the level 
of denudation cut it occurs amidst rocks of t h e Blýskavica formation and intru­
sive—extrusive bodies of pyroxene—hornblende and hornblende andesites 
parallelized with the Rohy formation [Fig. 2). 

On the basis of present-day knowledge the intrusive complex does not 
reach the upper volcanic structure represented by the stratovolcanic complex 
of the Javorie formation. 

An age of 13,2 + 0,8 mil.y. was determined by fission track method on 
biotite (I. R e p č o k, 1978). An age of 16,2 mil.y. was obtained by K/Ar 
method for plagioclase (J. K a n t o r , 1979). 

Formation of the intrusive complex near Kalinka, according to present—day 
knowledge, falls to the period after the origin of the Blýskavica formation 
and intrusive—extrusive bodies of the Rohy formation and before develop­
ment of the upper volcanic structure of the Javorie formation. 

The borehole GK-7, which was situated about 1,5 km SE of the village 
Kalinka (Fig. 3) [at the subvolcanic level, verified intrusive bodies of diorite 
porphyries; in the interval 1168— 1500,2 m and in the interval 1564,3 — 
1590,0 m] the borehole was finished in the last body. The upper body is 
situated at the boundary of the substratum and the volcanic complex, the 
lower body, separated from the upper one by the complex of the Veporide 
crystallinicum, is situated within the substratum. 

The intrusion is pierced by dykes of hornblende andesites, which intrude 
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GK-7 KON-r 

Fig. 3. Lithological profiles of the structural boreholes GK-7 and KON-1. 

Explanations: 
1-pyroxene andesite-Javorie formation ..ndesites-BIvskavica formation 

biotite 
4—pyroxene andesite 
5—pyroxene andesite with hornblende 
6—hypersthene andesite 
7—lava breccia 
8—epiclastic breccias 
9—dykes of hornblende-biotite andesite 

10—dykes of hornblende andesite 
11—diorite porphyry 
g l i S S S ^ ^ S - S í C S 3 & ~ K r « o v . hoľa komp.ex of Vepondes 
14—quartz diorite porphyry 
15—quartz diorite porphyry to quartz diorite 
16—quartz diorite 
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17—quartz diorite to quartz monzodiorite 
18—quartz monzodiorite 
19—basic differentiate 
20—acid differentiate-aplite 
21—argillization 
22—quartzization 
23 — xenoliths of underlying rocks (gneisses) 

also into the lower stratovolcanic structure, thus are evidently younger. 
A dyke of hornblende andesite piercing the lower stratovolcanic structure 
at the depth of 783,0 m (as mentioned above) was dated to 15,7 + 1 mil.y. 
These facts make us suppose that the intrusive complex near Kalinka and 
the intrusions attested by borehole GK-7 are probably not of the same age. 
The intrusions in borehole GK-7 are probably older and their formation falls 
to the period after the origin of the lower structure and of the hyaloclast i te 
complex of the Blýskavica formation and before intrusive activity of horn­
blende andesite. 

The form of intrusions 

For evaluation of the type of form of intrusions data of only several bore­
holes are available, not permitt ing to solve the problem unambiguously. 

a) The diorite intrusion verified by the borehole GK-7 in the interval 1168 — 
1500,2 m was emplaced between the pre-volcanic substratum (formed by 
Veporide crystallinicum) and the overlying volcanic structure (Fig. 3). In 
the upper part of the intrusion at the contact with the overlying volcanic 
structure in the interval of 1168—1141 m is a zone of breccias formed by 
fragments of pyroxene andesite, hornblende pyroxene andesi te , basaltic an­
desite and diorite, which are enclosed in the diorite body. At the base of 
the body in the interval of 1493,0 — 1503,0 m is again a zone of breccias 
formed predominantly by fragments of rocks of the substratum enclosed 
in diorite. 

Similarly the lower body in the interval 1564,3 — 1590,0 m situated within 
the substratum has in the upper part a zone of breciation with rocks of the 
substratum. 

As only data from one borehole' are available, the form of the body cannot 
be solved unambiguously. We assume that the most probable type of form 
are concordant bodies of sill-like type, indicated by the tendency of using 
the lithological boundary between the substratum and the overlying volcanic 
complex and the absence of structures characterist ic of forcible intrusions 
or of the process of „magma stopping". 

b] The intrusive complex near the village Kalinka is by a denudation trunca­
tion uncovered in a series of exposures amidst propylitized rocks of volcanic 
complexes (Fig. 2). Its border in SW direction has not been completely solved 
so far. The intrusive complex is prevailingly formed by quartz diorite porphy­
ries to quartz diorites, subordinately more acid and more basic differentiates 
are present, which J. V a l a c h (1966) described as individual small intru­
sions. On the basis of mapping and technical works we come to the conclu-
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sion that there is a more extensive intrusion or intrusive complex with more 
differentiated facies in marginal parts . 

In the upper part of the intrusion and at its margin are discontinuous wi­
dened zones of argillization (encroaching on the surrounding rock com­
plexes) and bodies of secondary quartzites. The immediate contact with 
surrounding rocks is not uncovered. At the northern margin of the intrusion 
zones of intrusive breccias and transit ion into a f iner—grained development 
of groundma'ss have been found in boreholes. The borehole KON-1 situated 
about 1,5 km SW of the village Kalinka (area of Banisko] verifies the intru­
sive body in the whole extent of 2020 m. 

On the basis of present—day knowledge we suppose that the intrusion is 
a body with vertical continuation and its form probably corresponds to a 
stock. 

Petrographic characterics 

For the first establishing of intrusive bodies in the wider area of Kalinka, 
defining of their main petrographic types as well as rocks of the volcanic 
complex, further for determining of the types of hydrothermal al terat ions 
and their mineralogical content are indubitably the pioneer and extraordi­
narily meritorious works carried out in this area in the years 1962—1965 
during prospection—geological mapping by Dr. Ján V a l a c h . 

He was the first to point to processes of alkalic metasomatism (which 
in his opinion resulted in formation of monzo—diori te types of rocks) and 
to processes of biotitization and actinolitization in intrusive bodies. He un­
derstood correctly connection of hydrothermal al terat ions (represented by 
zones of propylitization, argillization and silicification) with reverberations 
of intrusive activity. His finding of higher concentrat ions of Sn-Bi-Mo(Cu), 
associated with bodies of secondary quartzites and intrusive bodies, further 
establishing of occurrences of alunite played an important part in activation 
of further geological investigation in this area. 

Dr. J. V a l a c h took part in person in localization of s tructural boreholes 
GK-7 and KON-1. 

The diorite porphyry in t h e borehole GK-7 (V. K o n e č n ý — A. M i h a l i -
k o v á, 1972] (Fig. 3.) is a massive rock of greyishblack colour, equigranular 
to porphyrit ic texture, with phenocrysts of hornblende and plagioclase. The 
rock is affected by hydrothermal processes, tectonically disturbed, the sliding 
planes are often smoother and coated with carbonates and weak impregna­
tions of pyrite. 

Microscopically the rocks is porphyritic, with holocrystal l ine development 
of groundmass of microhypidiomorphic to microallotriomorphic character. 
The groundmass is formed by idiomorphic tables of plagioclase, prismatic 
grains of hornblende, lallotriomorphic grains of quartz and grains of mag­
netite. In plagioclasses two generat ions are distinguished: idiomorphic tables 
with dimensions 0,37 mm X 0,2 mm and allotriomorphic grains attaining 
dimensions 0,06 mm X 0,04 mm. The scheme of idiomorphism has the follow­
ing trend: hornblende - plagioclase (1) - plagioclase(2) - quartz. 

Composition of plagioclase varies in the range An40-An5D. Maximum dimen­
sions of phenocrysts are 3,10 mm X 2,16 mm. The phenocrysts are fresh 
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besides the interval 1345,20 — 1380,70 m where they are replaced by calcite. 
Sporadically replacement by adular is observed. 

Hornblende is tabular, dimensions 2,50 mm X 0,50 mm and 2,2 mm X 
1,1 mm, belongs to common green hornblende. The phenocrysts are intensely 
altered and replaced by calcite and chlorite. At the margin the hornblende 
is opacitized. 

Pyroxene [monoclinic] is entirely sporadical, replaced by chlorite. 
Glomeroporphyritic clusters are formed by plagioclase and by hornblende 

with plagioclase. 
Accessories are represented by apati te and magneti te . 
Secondary minerals — which represent products of hydrothermal altera­

tions, are formed by calcite, chlorite, adular, limonite. 
Modal composition: 

Groundmass 
plagioclase 
hornblende 
ore minerals 

38,50 % 
33,40 % 
26,60 % 

1,50 % 
100 % 

Chemical characterization of diorite porphyry in borehole GK-7 is given 
by chemical analyses (see Tab. 1) . 

Information on variations of petrographic composition, hydrothermal altera­
tions, their zonality and ore mineralization of the intrusive complex near the 
village Kalinka is provided by the structural borehole KON-1. [Fig. 3] . 

According to the results of this borehole, the intrusion is of a distinctly 
porphyritic character in the upper part of the profile, lower it gradually 
passes into equigranular texture with increasing depth. The upper part of 
the intrusion is affected by intense hydrothermal al teration with formation 
of secondary quartzites and association of clay minerals (argil l ization). 

On the basis of petrographic study the following facies were distinguished: 

0 — 337,0 m hydrothermally altered rock of diorite porphyry type. 
337,0 — 422,0 quartz diorite porphyry 
422,0 — 448,0 transitional type between quartz diorite porphyry and quartz diorite 
448,0 — 460,0 quartz diorite 
460,0 — 520,0 quartz diorite porphyry 
520,0 — 702,0 porphyritic quartz diorite 
702,0 — 789,50 quartz diorite 
789,50 — 926,50 transitional type between quartz diorite and quartz monzodiorite 

(modal orthoclase 10 — 15 %] 
926,50 — 2021 m quartz monzodiorite/with monzonitic texture (modal orthoclase 

20 %) . 

Quartz diorite porphyry 

The rock is greyishgreen (propylitized) equigranular, with distinct fine— 
porphyritic phenocrysts of plagioclases and pyroxenes. Pyrite forms fine 
—grained impregnation and filling of small veins. 

The texture is porphyritic with microallotriomorphic development of ground-
mass, which is formed by allotriomorphic grains of orthoclase and quartz 
(grain size 0,15 mm X 0,10 m m ] . Besides primary minerals also secondary 
minerals are present: sericite, actinolite, kaolinite. 
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T a b l e 1 
Chemical composition of intrusive rocks of the Javorie Mts. 

S i 0 2 

Ti02 
A1203 
F3203 
FeO 
MnO 
MgO 
CaO 
NÍ12O 
K2O 
P2O5 
H2O + 
H2O-
S 
SO3 
CO2 

sum. 

1 

48,35 
1,12 

16,70 
4,23 
5,17 
0,15 
4,34 
8,68 
2,00 
1,04 
0,10 
3,66 
1,44 
0,14 
:— 
3,16 

100,28 

2 

52,76 
1,12 

17,21 
4,83 
5,17 
0,18 
3,51 
7,70 
3,26 
0,91 
0,21 
1,02 
0,91 
0,09 
— 
1,31 

100,19 

3 

46,96 
1,32 

16,40 
8,43 
5,05 
0,21 
6,09 
5,80 
2,40 
0,80 
0,12 
1,02 
0,91 
0,09 
— 
— 

100,42 

4 

51,60 
0,57 

16,76 
4,98 
4,19 
0,14 
2,77 
7,65 
2,24 
1,08 
0,06 
6,66 
1,72 
— 
— 
— 

100,42 

5 

52,75 
0,29 

16,37 
8,90 
0,49 
0,11 
4,18 
5,94 
2,05 
1,99 

traces 
0,48 
0,38 
5,77 
— 
— 

99,70 

6 

56,05 
0,56 

17,32 
4,80 
2,87 
0,14 
3,83 
6,87 
3,22 
2,24 
0,15 
0,80 
0,14 
— 
0,61 
— 

99,66 

7 

56,53 
0,83 

15,66 
2,52 
4,74 
0,11 
3,08 
7,01 
3,06 
2,92 
0,04 
0,15 
2,31 
0,75 

— 
99,71 

8 

48,79 
1,40 

14,68 
15,30 
— 
0,33 
7,65 
9,65 
1,66 
0,82 
0,11 
0,49 
— 
— 
0,04 
— 

100,92 

9 

60,02 
0,30 

14,79 
5,79 
— 
0,04 
1,31 
2,38 
3,00 
5,82 
0,09 
— 
0,40 
5,68 
0,39 
— 

100,01 

Explanations: 

1—Diorite porphyry from the borehole GK-7, depth 1222 0 m. Analysed by E. J i r á s ­
k o v á , GODS. 

2—Diorite porphyry from the borehole GK-7, depth 1272,0 m. Analysed by E. J i r á s ­
k o v á , GÚDŠ. 

3_ninrite porphyry from the borehole GK-7, depth 1267,2 m. Analysed by E. J i r á s ­
k o v á , GÚDŠ. 

4_Diorite porphyry from the borehole GK-7, depth 1311,0 m. Analysed by E. J i r á s ­
k o v á , GÚDŠ. 

5—Quartz diorite porphyry from the borehole KON-1, dept 390,10 m. Analysed by 
Ing. V. Š u t a r o v á , GÚDŠ. 

B—Quartz diorite from the borehole KON-1, depth 789,50 m. Analysed by Ing. V. S a-
t ú r o v á , GÚDŠ. 

7—Quarz monzodiorite_from the borehole KON-1, depth 1649,30 m. Analysed by Ing. 
V. Š u t a r o v á, GÚDS. 

8—Basic differentiate of coarse — grained pegmatite character quartz monzodiorite 
from the borehole KON-1, depth 1428,0. Analysed by E. F e r i a n č i k o v á, GP (Geo­
logical Survey) Turčianske Teplice. 

g_Acid differentiate-aplitic porphyry from the borehole KON-1, depth 770,3 m. Ana­
lysed by Ing. V. Š u t a r o v á, GÚDŠ. 

10—Quartz monzodiorite (modal composition pagej. 

Explanations also for diagram figure 4. 

Plagioclase (An 3 ( M 0 ) forms idlomorphic tables 3,1 mm X 1,1 mm maximum 
(average 1,3 mm X 0,6 m m ] . At joints it is sericHized and kaolinized. 

Pyroxenes (auglte, hypersthenei) .are altered into actinolite and opacltlzed. 
Dimensions are 4,4 mm X 1,7 mm maximum (average 3,7 mm X 1,5 m m ) . 

Hornblende Is intensively actinolitizecl. 

• t 
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Modal composition (after colouring tests] 
phenocrysts 
plagioclase 
plagioclase in groundmasse 
quartz 
orthoclase 
dark minerals 
(hornbl. pyroxenes) 

32,50 % 

23,80 % 
8,50 % 
1,0 % 

11,20 % 

100,00 % 

Quartz—diorite porphyry to quartz diorite 

[Transitional type in the interval 422—443 m) 

The rock is equigranular, dark—grey, with small phenocrysts of plagio­
clase, hornblende and pyroxene. Pyrite forms fine impregnation. The texlure 
of rocks is porphyrit ic—hypidiomorphic. Development of groundmass is hy-
pidiomcrphic to allotriomorphic. The groundmass is formed prevailingly by 
idiomorphic tables of plagioclase with dimensions 0,20 mm X 0,20 mm, al­
lotriomorphic grains of quartz and orthoclase of average size 0,10 X 0,10 mm 
and needles of actinolite. The portion of groundmass in composition of rock 
is lower than in case of quartz diorite porphyry. 

Plagioclase (An36.40) forms idiomorphic tables of average size 1,5 mm x 
1,1 mm, with albitic and Carlsbad twinning,, relatively fresh. 

Hornblende is altered into actinolite and biotite. Phenocrysts attain 1,1 mm 
X 0,6 mm on average. 

Pyroxenes (hypersthene, augi te] , average size 1,5 mm X 0,6 mm, intensely 
actinolitized and partly biotitized. Dark minerals are also replaced by pyrite. 
Accesories: zircon, apatite, magneti te. 

Quartz diorite 

In the interval 448 — 460 m the rock acquires an equigranular character. 
The texture is hypidiomorphic, formed by plagioclase, ortoclase and dark 
minerals [Plate I., Photo 1.). 

Plagioclase (An i 4_40) forms idiomorphic tables with albitic and Carlsbad 
twinning, size 1,5 mm X 0,6 mm to 1,3 mm X 0,50 mm. 

Orthoclase and quartz form grains with allotriomorphic character , filling 
up the space between tables of plagioclase with idiomorphic character. 

Pyroxene (augite, hypersthene) from idiomorphic grains with dimension on 
an average 1,3 mm X 0,5 mm, prevailingly altered into actinolite and part ly 
also into biotite. From the depth 448 m pyroxenes are intensely biotitized. 

Hornblende forms idiomorphic tables of average size 1,3 mm X 0,5 mm, 
intensely actinolitized and biotitized. Actinolite forms fibrous she-af—like 
forms, which are filling up relicts after hornblende. Pleochroism is a = yellow, 
(3 = yellowishgreen, r = light = green, c/r = 12°. 

Biotite (primary] is only sporadical in form of small grains 0,11 mm X 
0,10 mm enclosed in orthoclase and quartz. 

Accesories -are represented by zircon, apatite, magneti te, pyrite Modal 
compositions (after colouring tests] 
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Plagioclase 49,10 % 
dark minerals 15,90 % 
orthoclase 9,80 % 
quartz 18,50 % 
opaque minerals 5,70 % 

100,00 % 
i 
i 

In the interval 460,0 — 520,0 m the intrusion is grained of porphyry cha­
racter, as its inhomogenous character i l lustrates. In the interval 520,0 — 
702,0 m the rock of diorite type continues locally with porphyrit ic—hypidio-
morphic texture. 

From the depth of 780,50 m the intrusion acquires t ransi t ional character 
between quartz diorite and quartz monzodiorite with increasing content of 
orthoclase. The boundary between the quartz diorite and quartz monzodiorite 
is conditional. 

Quartz monzodiorite 

The rock of this type represents the lowermost section of the borehole 
profile (interval 926,50 — 2021 m ) . It is characterized by inhomogenous cha­
racter, with basic and more acid differentiates (Photo 3 and 4, Plate I.) and 
orthoclase content about 20 %. 

The texture is hypidiomorphic, monzonitic (Phate I. Photo 2], formed by 
large grains of orthoclase (2,2 mm X 2,0 mm) with hypidiomorphic — allo-
triomorphic character, which enclose poikilically idiomorphic tables of pla­
gioclase and dark minerals. 

Plagioclase [An34.40] forms idiomorphic tables in average of 1,5 mm X 
0,3 mm, relatively fresh. From the depth of 1708 m sericitization is observed. 

Orthoclase—forms hypidiomorphic to al lotriomorphic delimited grains, 
attaining 2,2 mm X 2.2 mm on an average. Orthoclase poikilitically encloses 
all minerals except quartz. Perthitic textures are observed mainly in sections 
where the rock aquires pegmatite character . The content of orthoclase was 
established by colouring tests to 20 %. 

Pyroxenes (augite, hypersthene) attain 1,1 mm X 0,4 mm on an average 
Kypersthene is character ized by intense pleochroism « = light-reddishbrown, 
|3 = yellowishbrown and r = bright-green, 2V = 64°. Augite forms idiomorphic 
tables 0,8 mm X 0,4 mm on an average. Pleochroism a = light — green (3 = 
light _ yellowish — green, c/r = 44 — 47. Besides rare exceptions augite is 
intensively altered into actinolite and partly into biotite. 

Hornblende -forms rods attaining 1,9 mm X 0,4 mm, is intensively altered 
into actinolite and biotite. 

Biotite-forms grains 0,20 mm X 0,10 mm on an average, attaining greater 
dimensions with depth (-at the depth of 1639 — 1655 m dimensions are 3 mm 
X 0,20 mm) with increasing percentual representat ion. Besides primary 
biotite also biotite of hydrothermal origin is observed, forming flaky aggre--
gates as pseudomorphs after former dark minerals (pyroxene, hornblende) . 
It is also found in form of fillings of hair joints and individual flakes in 
variable amount together with chalcopyrite. 

Accesories-are represented by apatite, zircon, sporadically orthite (at depth 
1871 — 1939] 
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Modal composition (after colouring tests) 
Plagioclase 42,85 % 
orthoclase 20,17 % 
quartz 12,39 % 
dark minerals 24,59 % 

100,00 % 

At lower levels the intrusion is pierced by small veins of a p 1 i t e cha­
racter of average thickness 2 — 4 cm. 

The texture is aplitic, the rock is formed by allotriomorphic grains of 
quartz (size 0,6 mm X 0,4 mm] and orthoclase (0,7 mm X 0,3 mm] , which 
form mutual graphic intergrowth. Original plagioclases are replaced, relicts 
are preserved only. Dark minerals are mainly represented by biotite, primary 
as well as hydrothermal . Hydrothermal biotite forms pseudomorphs after 
hornblende and biotite. 

B a s i c d i f f e r e n t i a t e s — form thicker veinlets and penetrat ions 
with irregular coarse and unsharp blurred delimitation (mainly in the section 
1330 — 1480 m.) . The texture is poikilophitic, prevailingly formed by dark 
minerals, enclosing poikilitically plagioclases and ore minerals. (Plate I, 
Photo. 4). 

Pyroxene (hypersthene, augite] are relatively fresh. Hypersthene forms 
grains of hypidiomorphic delimitation, which at tain the sizemof 2,2 mm 
X 1,1 mm to 2,4 mm X 0,8 mm. At joints they are slightly actinolitized and 
biotitized. 

It forms about 38 — 40 % in composition of rock. Grains of hypersthe­
ne enclose poikilitically small plagioclases (less than 0,08 mm X 0,04 mm) . 
Augite forms hypidiomorphic grains, which attain 2,8 mm X 1,5 mm and form 
about 5 — 10 % of rock composition. 

Biotite is represented sporadically only. 

Modal composition: 
Plagioclase 40,83 % 
pyroxenes 43,30 % 
quartz 12,20 % 
opaque minerals 2,60 % 
orthoclase 1,10 % 

100,00 % 

Remarks to petrology of intrusive complex 

The chemical character of the Javorie intrusive complex is indicated by 
chemical analyses (Tab. I) carried out at the Dionýz Štúr Insti tute of Geology 
(GÚDŠ). The intrusion in borehole GK-7, which corresponds to diorite por­
phyry when compared with classical areas (A. N. Z a v a r i c k i ], 1950] is 
situated between the prototypes Pellé and Lassen Peak, whilst the intrusion 
of quartz diorite porphyry to quartz monzodiorite near Kalinka is situated 
in the area of the Yellowstone Park prototype. 

On the basis of N i g g 1 i's parameters the diorite porphyry of borehole 
GK-7 belongs to diorite magma and the quartz diorite porphyry and quartz 
monzodiorite to quartz diorite magma (P. N i g g 1 i, 1931). 

The Chemical properties of both intrusions are projected in the tr iangle ac-
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cording to A. S t r e c k e i s e n (1967) with application of classification and 
nomenclature, recommended by IUGS subcommision on the systematics of 
Igneous Rocks (A. L. S t r e c k e i s e n et al., 1973). 

It results from the diagram [Fig. 4) that the intrusion in borehole GK-7 is 
s i tuated in the field of diorite and gabbro. The rock is relatively basic and 
poor in alkalies. The intrusion near Kalinka is located in the field of quartz 
monzodiorite. Although the whole intrusion in borehole KON-1 near Kalinka 
falls to this field, according to the petrographic character (monzonitic tex­
ture) only the lower part of the borehole profile in the interval 926,5— 
2020 m corresponds to quartz monzodiorite. 

Fig. 4. Diagram QAP according A. S t r e c k e i s s e n et a!., 1S73 

Acid differentiates (aplites) reach the field of quartz monzodiorite and the 
basic differentiates fall to the field of gabbro. From the diagram their 
character comagmatic with t h e main intrusion results (Figure 4). Basic and 
acid differentiates represent products of terminal differentiation of the 
main intrusion. Their ascent and emplacement in the upper parts of the 
intrusion are coincident with the period of more advanced consolidation of 
the body. Aplitic differentiates are, with regard to more basic ones, relati­
vely younger as they a r e piercing them. 
i 

Hydrothermal alterations and their zonality in the borehole KON-1 (Kalinka] 

In the upper part of the borehole to the depth of 490 m the intrusion is 
affected by intensive hydrothermal alterations, with characterist ic zonality. 
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A r g i l l i z a t i o n a n d s i l i c i f i c a t i o n affect the upper part of the 
body to the depth 370 m. This zone is characterized by a loss of alkalies, 
then of Mg, Mn, Ca, Rb, Li and by a formation of clay minerals [kaolinite, 
sericite, pyrophyllite, montmori l loni te) , further by the presence of chlorite, 
quartz, alunite. Silicification and argillization are combining with each other 
but also occur independently. 

In the interval: 
0 — 16 m argillization with prevalence of pyrophyllite with good 

technical parametres predominates; 
16,5 — 69,5 m silicification with formation of secondary quartzites pre­

dominates; 
69,5 — 123,0 m argillization and silicification of lower intensity and pyri-

tization which is most intensive in the interval 81 — 106 m. 
In the quartzitized rock at the same time impregnat ion 
of native sulphur is present; 

123,0 — 315,0 m intensive argillization with irregular silicification of lower 
intensity. 

E p i d o t i z a t i o n — joins in the interval 123 — 315 m. 
A c t i n o l i t i z a t i o n characterist ic by alteration of augite, hypersthene, 

hornblende into fibrous actinolite, which appears from depth of 337 m. 
B i o t i t i z a t i o n joins from the depth 422 m and continues to the end of 

the borehole. Biotite forms small flakes as pseudomorphs after dark mi­
nerals and: along joints. • 

S e r i c i t i z a t i o n-joins again from the depth 1708,8 m and continues to 
the end of the borehole. Sericite replace plagioclase. 
At the depth of 315 m sporadically fluorite is observed. The described zona-

lity clearly shows decreasing thermali ty from the pneumatoli t ic—magmatlc 
stage (represented by penetrat ion of aplites and more basic differentiates 
through the high—temperature stage (actinolitization, biotit ization), lower 
— temperature stage (epidotization, formation of clay minerals, silicifica­
tion) to the low-temperature stage with segregation of nat ive sulphur and 
SÍO2, which affects the uppermost part in the centre of the body. 

The boreholes situated at the margin (Figure 2] of the intrusive body ve­
rified also t o u r m a l i n i z a t i o n (borehole KJ-1) in form of needles and 
aggregates with radial orientation. Together with tourmaline also topaz is 
present. The borehole KJ-12 at the western margin of the body proved the 
presence of t o p a z , t o u r m a l i n e and f l u o r i t e , which represent the 
high-temperature stage together with continuous biotitization and actinoliti­
zation. 

In the same borehole in the intervals 37,5 — 109,3 m -and 357,6 — 413,3 m 
potassium metasomatism represented by adular is developed, which is accom­
panied by an association of minerals as chlorite, calcite, epidote, sericite. 
quartz. Intense silicification locally results in formation of secondary quartzi­
tes with alunite, pyrophyllite, illite. This association with potassium meta­
somatism corresponds to the low—temperature stage. 

The mentioned facts testify to overlaping of two stages: the f i r s t — h i g h 
t e m p e r a t u r e s t a g e is with decreasing temperature overlapped by 
associations of the second-low, temperature stage i.e. an example of telescop­
ing as a consequence of backward migration of the temperature zones with 
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cooling of the intrusion. In the beginning stage after emplacement of the 
intrusion the h i g h — t e m p e r a t u r e z o n e was at its periphery and 
m o r e externally the l o w e r — t e m p e r a t u r e zones was situated within 
the surrounding rock complexes (what conditioned their propylit ization 
and nearer to the intrusion formation of argill ization zone) . With cooling 
of the body at decreasing temperature backward migration of t empera ture 
zones was taking place and originally h igh—tempera ture associat ions (zones 
of actinolization and biotitization) were overlapped by lower—tempera ture 
associations. The zones of argillization and silification of this stage are 
distributed already within the mant le of the intrusion proper (as confirmed 
by the results of mapping and boreholes). 

Ore mineralization 

The intrusion near Kalinka verified by borehole KON-1 shows indications 
of weak polymetall ic mineralization. 

In the upper part of the borehole profile is distinct pyrite impregnation 
[maximum in the section 69,5 — 123 m In the zone of more distinct silicifi-
cat ion), lower it passes into small veinlets or network of small veinlets. 
Polymetallic mineral izat ion (Pb, Zn, Cu) is recorded in low values already 
from the level of 84,5 m. A more continuous character of moderately higher 
values of Pb, Zn, Cu concentrat ions is practical ly from the depth of 960 m 
(corresponding with transit ion into facies of quartz monzodiori te) . The 
mineralogical study carried out by L. R o j k o v i č o v á (in V. K o n e č n ý 
— A. M i h á l i k o v á , 1977) confirmed: galena, sphalerite, chalcopyrite, co-
vellite. The sulphides of Pb, Zn, Cu together with pyrite form the filling 
of small veinlets (up to 1—3 mm] or small network of veinlets, which pene­
trate along joints. At the lower levels of t h e borehole (1253—1787 m) with 
a higher content of Mo and in this section molybdenite is confirmed. Si­
milarly the presence of cobaltite is confirmed (1984 and 1863,9 m ) . At lower 
levels of the borehole ore minerals together with calcite and dolomite (ra­
rely also gypsum and anhydrite) form the filling of small veinlets. In the 
section 1861,5 — 1985,5 m in a veinlet with galena a n d sphaleri te higher 
contents of Ag, Sb, Bi are observed, what may point to the presence of 
sulpho—salts . 

P l a t e 1 
Photo 1. Quartz diorite with hypidiomorphic texture (borehole KON-1, 702 m). Crossed 

nicols, magn. 36. Photo A. M i h á l i k o v á ] 
Photo 2. Quartz monzodiorite with typical monzonitic texture, grain of orthoclase 
encloses (poikilitically) plagioclase and femic minerals (borehole KON-1, 1718, 60 m). 

Crossed nicols, magn. 36. Photo A. M i h á l i k o v á 
Photo 3. Coarse-grained differentiate of pegmatite character from monzodiorite with 
remarkable flakes of biotite (borehole KON-1, 1648,0 m). Crossed nicols, magn, 36. 

Photo A. M i h á l i k o v á 
Photo 4. Basic differentiate of quartz monzodiorite with poikloophitic texture. Com­
position prevailingly from pyroxenes, showing poikilitic enclosing of small plagio-
clases (borehole KON-1, 1420,0 m). Crossed nicols, magn. 36. Photo A. M i h á l i k o v á 
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The ore mineralization in borehole KON-1 does not reach economic im­
portance. 

When compared with the model presented by J. D. L o w e l l — J. M. 
G u l i b e r t (1970) for intrusions of „porphyry copper" type, many analo­
gous features permit to consider ore mineralization in the borehole KON-1 
as the porphyry type. 

From petrogenetic view -point the bearer of ore mineralization is quartz 
diorite porphyry to quartz monzodiorite and its form probably corresponds 
to stock (corresponding with the criterii mentioned by J. D. L o w e l l — J. 
M. G u i l b e r t , 1970). When compared with model of zonality, it is possible 
to distinguish the zone of p r o p y l i t i z a t i o n distributed externally from 
the intrusive body within the surrounding volcanic complexes. The zone of 
a r g i l l i t i z a t i o n (characterized by association of clay minerals; pyro-
phyllite, kaolinite, montomorillonite, quartz] with bodies of secondary quartzi-
tes is situated at the periphery of the body and partly reaches the surround­
ing rocks. Within this zone and on its more inner side is the zone of inten­
sive pyritization (in borehole KON-1 in the interval 69 — 123 m). Internally 
within the intrusive body the zone of b i o t i t i z a t i 0 n a n d a c t i n o 1 i 11-
z a t i o n is situated. Its course is very irregular. Locally at the margin of 
the body it occurs to the level exposed by denudation, in places of superimpo­
sed lower — temperature association of clay minerals and silicification (ar-
gillization and silicification) as a consequence of telescoping its original 
course is deformed and destructed and is found at lower levels of the intru­
sion. This fact is observed in the borehole KON-1 situated in the central 
part of the body. 

The ore mineralization is spread within the zone of biotitization and reaches 
to the zone of argillization. Higher concentration of ore mineralization is 
at lower levels within the fades of quartz monzodiorite. 

Though ore mineralization in borehole KON-1 does not attain economic 
importance, establishing of the presence of the mentioned type of intrusion 
with porphyry mineralization is stimulating for searching of other bodies of 
analogous type. 

Conclusions 

With the petrographic s'.udy of the intrusive complex in the area of Neo-
gene volcanic structure of Javorie two fundamental types of intrusions were 
distinguished: 

a) more basic diorite porphyry (in the borehole GK-7) 
b) more differentiated type near the village Kalinka (borehole KON-1) 

represented by quartz diorite porphyry to quartz monzodiorite accompanied 
by minor basic and acid differentiates. 

The more basic diorite porphyry represents probably bodies of sill—like 
type, which were emplaced between the underlying rocks and volcanic struc­
ture. The intrusion is accompanied by hydrothermal alterations of lower in­
tensity with weak pyritization. 

The more differentiated type near village Kalinka probably corresponds 
on Its form to intrusive stock and is accompanied by an aureole of intense 
hydrothermal alterations with characteristic zonal structure: externally from 
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t h e i n t r u s i o n t h e z o n e of p r o p y l i t i z a t i o n is d i s t r i b u t e d w i t h i n "the s u r r o u n d i n g 
v o l c a n i c r o c k s , a t t h e p e r i p h e r y of t h e i n t r u s i o n is t h e z o n e of a r g i l l i z a t i o n 
e x t e n d i n g t o t h e s u r r o u n d i n g v o l c a n i c c o m p l e x e s . M o r e i n t e r n a l l y w i t h i n 
t h e i n t r u s i o n is t h e z o n e of b i o t i t i z a t i o n a n d a c t i n o l i t i z a t i o n . 

T h e z o n a l i t y of h y d r o t h e r m a l a l t e r a t i o n s r e f l e c t s d i s t r i b u t i o n of t e m p e r a t u r e 
z : ;nes a f te r e m p l a c e m e n t of t h e i n t r u s i o n . O v e r l a p p i n g of h i g h - t e m p e r a t u r e 
a s s o c i a t i o n s ( w i t h i n t h e z o n e of b i o t i t i z a t i o n ) w i t h l o w e r — t e m p e r a t u r e a s s o ­
c i a t i o n s c a n be e x p l a i n e d by b a c k w a r d m i g r a t i o n of t e m p e r a t u r e z o n e s d u r i n g 
c o o l i n g of t h e i n t r u s i o n . 

T h e i n ; r u s i o n n e a r K a l i n k a is c h a r a c t e r i z e d by i n d i c a t i o n s of p o l y m e t a l l i c 
m i n e r a l i z a t i o n of p o r p h y r y t y p e . 

Translated by J. Pevný 
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