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PETROGRAPHY A N D GEOCHEMISTRY OF P E R M I A N QUARTZ 
P O R P H Y R I E S IN RELATION TO U-Mo-Cu MINERALIZATION 

[Fig. 1-13) 

A b s t r a c t : In the paper individual varieties of quartz porphyries and 
porphyroids in tin1 North Gemeride Permian are characterized. The layers of 
quartz porphyries underlying the mineralized tuff it IC horizon as well as the 
pebbles found in this horizon show different representation of macroelements 
and microelements as compared to other varieties. An association of micro­
elements analogous to that in the mineralized tuffitic horizon indicates 
L-Mo-Cu mineralization linked with volcanism of quartz porphyries. 

In the Permian of the nothern margin of the Mounta ins of Spišsko-gemerské nidohorie 
on the basis of the works by M. I v a n o v (1953. 1957í. A. B i e l y (1958). ľ. .1. 
Ž u k o v ÍJ963 ' and others we essentially can distinguish three main horizons: Lower 
Conglomerates, effusive-sedimentary complex and Upper Conglomerates. Different 
division is ment ioned in the work by P. A d á m e k (1967). who ranges the Lower 
Conglomerates and the lower part of the effusive-sedimentary Complex to the so called 
Lower Complex with non-cyclic development while according to the author the Middle 
and Upper Complex are characterized by cyclic development with four mesocycles. 

In the lower horizon besides conglomerates also intercalations of sandstones and 
quartz porphyries appear near K r o m p a c h y and Strafená (M. I v a n o v 195.'!. M. M a ­
h e l 1953. š'. B a j a n í k 1963). 

In the lower part, of the effusive-sedimentary complex besides sandstones and shales 
also quartz porphyries, tuffs and tuffites are present with U-Mo-Cu mineralization in 
the area of Novoveská H u t a . The upper par t of the effusive-sedimentary complex or 
possibly the cyclic development of the P e r m i a n according to P. A d á m e k is represent­
ed by conglomerates, sandstones, shales, with layers of evaporites. quartz porphyries 
and their tuffs. 

The Permian volcanism and its petrography was the subject of the works by m a n y 
authors, especially M. I v a n o v (1935. 1957) presented a detailed characterization. 
In the area of K r o m p a c h y .M. I v a n o v distinguished the first and second volcanic 
period. The first volcanic period is only characterized by one eruption phase in the 
horizon of basal conglomerats and by petrography different from the upper volcanic 
period, with greater intesity of volcanism in the effusive-sedimentary7 complex. 

In the paper presented these confirmed data will not be repeated any more. In 
connection with the investigation of l'-.Mo-Cu mineralization in the area of Novoveská 
l luta however some new data were obtained and besides known quarlz porphyries of 
the second volcanic period, quartz porphyries were also found in the lower part of 
the effusive-sedimentary complex, i. e. within the range of the non-cyclic development 
according to P. A d á in e k. most probably belonging to the first volcanic period. T h e 
U-Mo-Cu mineralization in these quarlz porphyries as well as their close relation to 
I -Mo-Cu mineralization in the overlying tuffitic horizon required more detailed cha­
racterization. 
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P E T R O G R A P H Y O F ROCKS 

The quartz porphyries and porphyroids are essentially of llie same mineralogiral 
eomposilion. While llie texture nľ llie rock is poľpliyi'itic, however llie texture of he 
groundmass in quartz porphyries is ľelsilic more rarely microgranilic (in quartz por­
phyrins in layers in the Lower Conglomerate and in pehhle.s in Luff i tic conglomerates), 
in porphyroids il is lepidoblaslic eondilioned hy higher content of sericke, prevailingly 
of parallel orientalion. The quail/, porphyries are niarroseopieally prevailingly massive 
and I he porphyroids cleaved. 

Ouarlz porphyries and porphyroides show a variety of colours, Quartz porphyries 
presenI in layers in the Lower Conglomerates are violel and greyishbluc. The colour 
of quartz porphyries underlying ihe ore bed near Novovcská Hula is light- and dark-
green while in the overlying rocks il is violet and lighl-green. The porphyroids are 
exclusively of lighl-green colour. 

The violele-grey colour of ihe rocks is caused by pigment of hemalile-magnelile. 
The light-green colour is caused hy sericitization. especially high in porphyroids. where 
sericite forms up to about 5 0 % of ihe groundmass . Serieite is especially concentrated 
on planes of sehislosily. Present different colour of green quartz porphyries is condi­
tioned by the absence, or sporadical occurrence of hematite. Metamorphosis caused 
carrying away of Fe-pigment hut it is difficult to determine to what a degree primarily 
lowered content or its carrying away with metamorphosis is concerned. 

There is no hydrolhermal alteration (hy veins of ihe siderite formation) since some 
quartz veins penetrat ing reddish-violet quartz porphyry have not caused carrying away 
of hematite-magnetite substance and in the overlying rock they gradually pass into 

Lig. I. Lower Quartz Porphyry with corroded phonoerysls of quartz and feldspars (Xovo-
vuská Mula. Ihin section, crossed nicols, magiiif. '28 X. photo V r b o v s k ý ) . 



PKTROCRAI'IIY A M ) CliOCII liMISTR Y S! I 

Fig. 2. I pper Qiiiirlz Porphyry with phenoerysts of quartz fright) and feldspars (loft). 
Í.Xovovcská Huta, lliin section, mngnif. 28 X . photo V r b o v s k ý ) . 

green quartz porphyries. Sorieilization cannot he exclusively considered as manifestation 
of wall rock alterations then. In the case of finely dispersed pyrite and increased 
con ten I of chlorite as observed in the rock underlying L-Mo-Cu horizon and In pebbles 
in tiiffilic conglomerates quartz porphyries are of dark-green to black colour (the 
colour ol the rock is also influenced by 1 -Mo ore substance as comprehensible). 

ľ o r p h ý r i l i r p h e n o c r y s i s, mostly well observable also inaeroseopieally, 
are represenlend by quartz, orthoclase and plagioklases. Quartz plienocrvsls are most 
abundant . I'hev attain lbe size of I—2 nun on an average. The size of the phenoerysts 
inside one laser is relatively consistent, (er la in differences in vertical direction are 
however to be observed. (Ironies! dimensions (2 — \ nun on an average) are attained 
by phenoerysts ol quartz in layers and pebbles of quartz porphyries in the Lower 
(.onglonieral.es. In the lower pari of the effusive-sedimentary complex (underlying the 
ore horizon 1 near Xovoveská Mula and In lbe effusive-sedimentary complex in the 
area ol Krompachy — Margecany and Košická Holá—Myslava quartz phenoerysls attain 
lbe average size of I—2 mm (fig. I . In quartz porphyries and porphyroids of the 
upper pari of [he effusivc-sedinienlnry complex In lbe area of Xovoveská Mula and 
Stratená the plienocrvsls attain lbe greatest size up lo I nun and in contrast to the 
foregoing ones, in which phenoerysls suffered from dislincl mngmalie corrosion, in 
those ones corrosion frequently manifested only slightly (fig. 2). 

I he quartz phenoerysls mostly show idiomorphie delimitation and dislincl corrosion 
by the groundmass (in the above mentioned cases). The phenoerysls mostly show 
straight extinction, in some cases only undulnlory extinction is lo be observed. Pressure 
deformation manifested besides undulnlory extinction also in ealaolasis and rodlike 
stretching of phenoerysls in the place of disruption is to be observed. 

http://onglonieral.es
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To ;i lesser degree biolilc and muscnvitc are represented, forming' scales up to 
().;") nun large. Biolile is moslly bauerili/ed and chlorilized. Iloplac.emenl of biotile by 
hemalile is also frequenl. hematite is moslly proseni al lbe ciruuniTerence of biolile 
srrains and Fissilily planes. The bemalilized biotiles were especially I'miml in violcl 
quartz porphyries prcscnl in 1.1 ie Lower Conglomerates near llie communi ty of Krom-
p:icliv. A similar ease of bemalilizalion of biolile is described by .1. S a l á I ! l i)./i ! 
from die Permian of the Mountains of Čierna hora. 

In some quartz porbyries lenticle-sbaped aggregates of quartz and I'eldspare are 
observable, in some cases only of feldspars, attaining the size ol I—.) mm. In the 
Gelnica Croup similar formations were described by M. K u t b a n (I.9Ó0) as relies 
of amygdaloidal texture and by .). K a m e n i c k ý (195a) as manifestation of albili-
zalion. C. \' a r č c k (lí)fió) admits beside aulomolamorphic albilisalion origin ol lliese 
formations (J. K a m e n i c k ý I9;VI) the possibility of vesicles filled up in the posl-
maxmalic stage or amygdaloidal formations to be concerned and in the ease of 
undisturbed feldspars in these formations in more highly dynamomelamorpbosed 
porpbvroids they could bave been formed wilb termination of nielaniorphic processes. 
In Permian quartz porphyries the first two possibilities may be rather considered 
(aulometamorphosis . amygdaloidal texture! since we cannot speak about Iresher cha­
racter of feldspars in the formations. 

T h e g r o u n d m a s s is very fine-grained and frequently it is not possible to 
find out single individuals and only anisolropy shows the crystalline character. In the 
trroundmass quartz, feldspars and sericile are present, sericile in higher metamorphosed 
porpbvroids is of distinct parallel orientation and forms lepidoblaslic texture ol I lie. 

l-'ig. \. Columns nf zircon in quartz porphyry ÍXovovrská Hula, thin section, I nicnl, inagnif. 
150 X. photo V r h o v s k ý). 



ROJKOVIC 

94 

l • (ľi„- T) The scales of sericile frequently grow round p o r p h y r i a phe-

r;,™" &. — ;cio, -. w,„™ T< ^ - f — E H 
..ound of quartz phenocrysts by senvile is to be observed M . v a n o Jod, J 
R o i k o v i C L964). Flowing round of phenocrysts by seriete also uses lo be fre-

q U e
v

n L n r v m i n e r a l s The most common accessory mineral probably of 

m Í C m o X o í i g i ľ ; s ľuí i íe ! U forms rods and needles and typical knee-hke m t e , 

^ l o ľ t . h e ľ ' t ľ n i u m minerals leueoxene is f l u e n t , usually associate, with rut,,,, 

" T L ^ t Z J Z r y , even when in very small amounts. U ^ - s p a r , , 
idiomorphic crystals, up to 0,2 mm long, ol elongated columnar hab,t and m B h 

d i s I ľ r P t c h r o i I m : It may be observed almost in all thin sections Its contents were 
' md to'be more abundant only near hydrothermal vein m.nera rzaUon. 

\mti te is present only sporadically. It forms small columnar cnslals. 

quartz porphyries were described ,n the foregoing work _- I. R o j k o v i c ; 

o n l Y scarcely by small amounts of magnetite. 

GEOCHEMISTRY OF ROCKS 

M a croconstituents 

Wording to the classification of N i g g 1 i the studied quartz porphyries and 
According to alkaline-calcareous magma, i. e to 

, „.phyroids belong I o t h e a n d ^ UÍ p ^ ^ ^ . . ^ 
Ihc group ol gram e and granodione MO I tasnagranite (6) 

" " f " o T o f § ™ e 1 0 m t ^ ^ I ^ i n ^ i ľ ^ o W of granodiorite magma, 
subgroup of granite ™*»™J ( g ) w b c c l a s s i f i e d correctly since as a conse-

; , l h l h e high content of «}J» t e ( f * ^ s ^ 0 i n c e o f K-constituent over Na, the 

I , V lbe o-reater part falls into the field of sedimentary rocks fig. / • Similai cases 

the most likely. 

file:///mtite
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ore minerals etc.). . „„,.,,}, vrnids belong to rocks oversaturated 
The described quar tz porphyr .es and P < ^ ™ * s b J * c o r r e S p o n d s to normal 

3 nten t of alkalii bu t of Ca as a consequence ol 
rbonatizat ion. 

M i c r o e 1 e m e n t s 

Jtt&^£A^Z!tt*tt 
K(Kp) O 1 

O 2 
• J 
+ < 

Na(Nc) 0,1 
CÍCal) 

1 i's values of k (1 
quartz porphyry, 2 - quartz 

Huta, 3 - quartz porphyrv 

Ä^SSÄ-t-^--

http://porphyr.es
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: 0,11- 0,25 

-fa--0.i3-o.6T 

7^=0.67-7,00 

O 1 

o 2 

• 3 

+ 4 

Fig. 7. Diagram of \ i g g l i s values of al, alk, o.'íiii. (Fxplanations 
as in fig. G). 

http://-fa--0.i3-o.6T
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horizon emploving of luminiscenl analysis on uranium a.nl ..í spectral analysis on 
„rhcr ,,,„.,. elements in order to make characterization of their distribution possible 

(tab. ó). . . , , , , 
U r a n i u m is present in the sin.lied quartz porphyries in pitchblende, uranium 

blacks an to a lesser decree in zircon. 
Prom the average contents oľ uranium distinct increase in the Lower Quartz 

Porphyries and especially in mineralized pebbles oľ quartz porphyries in luffitic 
conglomerates is to be observed. . 

T h e presence of hifiher contents oľ uranium in more acid and especially in ellusivc 
rocks is mentioned bv manv authors . M. I!. K I e p p e r and I). C. \\ v a n i ( I 9 O 6 ) 
found out effusive rocks to contain 1,5 to twice uranium than the intrusive rocks 

10 
10 15 

0 1 

O 2 

• 3 

+ <•' 

Fig. 8. Diagram of X a v a r i c k i ' s values. (Jixplanalions as in fig. 6 
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analogous to them. In rhyolites of the Hinsdale Formation in western Colorado E. 
S. L a r s o n , G. P h a i r el al. (1956) found out direet dependenee of uranium 
contents on those of SiO;>. .1. A. S. A d a m s and D. ľ. S a u n d e r s (1953) described 

T a b l e 5a. Analyses of uranium (in ppm) 

,\o Yurielv Locality 

ppm-

Fij,'. 9. Absolute frequency of uranium contents in quartz porphyries and porphyroids (70 
analyses, black are designated higher concentrations included in the additional diagram). 
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increase in u ran ium contents with increased contents of K, thus with increased acidity 
of rocks. Changes of u ran ium contents in direct dependence on the sequence of the 
extrusion or intrusion in volcanic rocks of California (J. A. S. A d a m s , I). F. 
S a u n d e r s 1953) and Colorado (G. P h a i r 1952) were also found out. A similar 
tendency was described in volcanism of quar tz porphyries (K. ,1. D v o r c o v a and 
A. A. G o r c e v s k i j 196.'!). in which the highest contents were found in the first 
volcanic rhy thm. 

In the histograms (fig. 9—10) we observe certain irregularities of the distribution 
of u ran ium contents. In the Upper Quartz Porphyries of the area of the deposit we 
may observe the highest concentration of contents within the range of 0—4 m m 
while in the Lower Quartz Porphyries we see two maxima. One m a x i m u m is a Clark 
one (2—8 ppm), higher than in the Upper Quartz Porphyries while the second maxi­
mum (40—60 ppm) causes U-Mo-Cu mineralization. 

As it may be concluded from the mentioned, the distribution of u ran ium as well 
as of accompanying elements of U-Mo-Cu mineralization was more complicated in the 
Lower Quartz Porphyries , where manifestations of hydro thermal enrichment in these 
elements arc evident. This is also provable from the calculated values of the variation 
coefficient of trace elements in all quartz porphyries and porphyroids . The trace elements 
bound to rock-forming minerals, which do not show as great dispersion of values as 
elements of U-Mo-Cu mineralization, show much lower values of the variation coeffi­
cient. 

M o 1 y b d e n u m. In mineralized tuffitic rocks it is molybdenite that is the bearer 
of molybdenum. In quartz porphyries molybdenite has not been found. The low sensi-

/u 

60 

50 

Uj 

2 30 

20 

10 

y 
/ 

/ 
i — 

— • * 

i 

- » 1 1 1 1 1 1 

6 8 10 1 

ppm 
6 8 102 2 

I'ig. 10. Frequency curves of relative frequency of (%) contents of uranium in the Upper 
(1) unci Cower (2) Quart/ Porphyries near Novoveská Huta (1—20 analyses, 2—23 analyses). 
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b í l i l y ní (|i i i i i i l i l i ' i l i\ 'c spectral analysis f l f l pptn) made possible o b s e r v a t i o n of n i o l y b d e -

• i i i ni contents p r a c t i c a l l y o n l y in samples attested by 111 < • m i n e r a l i z a t i o n s t u d i e d . T h e 

increased contents were caught o n l y in layers oľ l l ie L o w e r Q u a r t z P o r p h y r i e s and in 

pebbles In the I n l l i l i e h o r i z o n . . M o l y b d e n i i n i is here niosl p r o b a b l y b o u n d lo m o l y b d e ­

nite, even w h e n lo a n ineh lesser degree l l ian in m i n e r a l i z e d l u f f i l e s . M o d e r a t e 

e o r r e l a l i o n w i l l i u r a n i u m indicates s i m i l a r associat ion oľ elements as in the l i i f f i t i c 

h o r i z o n . 

C o p p e r is b o u n d to su lphides e q u a l l y as in the m i n e r a l i z e d l i i f f i t i c h o r i z o n , 

especial ly lo c h a l c o p y r i l e and lo a lesser degree In l e l r a l i e d r i t e - l e i i u a n l i l e . w h i c h are 

most a b u n d a n t in pebbles of q u a r t z p o r p h y r i e s in the t u l l i l i c h o r i z o n . In these also 

the highest contents ol L u are present as u n d e r s t a n d a b l e . A s ign i f icant c o r r e l a t i o n ol 

copper w i t h u r a n i u m c o n f i r m s their c o m m o n occurrence. 

L e a d is b o u n d as radiogenic lead especial ly in u r a n i u m minera ls and in g a l c n i l e 

in the rocks s t u d i e d . Due to its b i n d i n g to u r a n i u m m i n e r a l s l l ie associat ion of I and 

I'll is close as also c o n f i r m e d by t h e i r d is t inct m u t u a l e o r r e l a l i o n . T h e contents of I'll 

were h o w e v e r o n l y f o u n d in samples w i t h h igher c o n l c i i l s of I w h i l e In other samples 

they were present u n d e r the s e n s i b i l i t y l i m i t of l l ie spectral analysis. 

C o b a I I and n i c k e l do not f o r m o w n m i n e r a l s . T h e near r a d i i of ions of Ln~-

(0.82) ani X ľ - (0.78) w i t h I V - (0,83.) and M g " - (0.78) m a k e possible cobalt and nickel 

lo enter m i n e r a l s of i r o n or m a g n e s i u m . In the rocks studied contents of X i and Lo 

were f o u n d in p y r i t e s and on the basis of h igher contents of these elements in rocks r ich 

in m a g n e t i t e and c h l o r i t e the i r presence in these m i n e r a l s m a y he c o n c l u d e d . Ksscul ial 

occurrence of X i and Lo in p y r i t e , w h i c h is an ore m i n e r a l of I - M o - L u m i n e r a l i z a t i o n . 

causes the i r m o d e r a t e c o r r e l a t i o n w i t h u r a n i u m . 

Y a n a d i u in and c h r o m i u m. T h e near rad i i of ions of ihree-valenl v a n a d i u m 

(().().">.\) w i t h ihrec-valent i r o n (0.67 A ) , a l u m i n i u m (0,07 A) and l o u r - v a l e n l t i t a n i u m 

(0.6 / i A) m a k e possible these elements lo enter i r o n and a l u m i n i u m or l i l a u i u i n minera ls . 

M i c r o s c o p i c s l u d y as wel l as p o s i t i v e c o r r e l a t i o n of \ and L r w i t h A M L and I ' I M O ; 

ind icate \ and L r present in ox ides of i r o n and t i t a n i u m and also m micas, ('specially 

in seriei le and c h l o r i l e s . Since both l l ie elements are not h o u n d lo minera ls of I - M o - L u 

m i n e r a l i z a t i o n In q u a r t z p o r p h y r i e s we do not observe the i r c o r r e l a t i o n w i t h u r a n i u m . 

^ t 1 r i u in was f o u n d in the m i n e r a l i z e d l i i f f i l i c h o r i z o n in p i t c h b l e n d e . In quartz. 

p o r p h y r i e s , where u ran in i l l minera ls are present lo a lesser degree than in the l i i l l i t i c 

h o r i z o n , it is especial ly b o u n d lo z i r c o n . I his re lat ion is also c o n l i r m e d by l l ie coeff ic ient 

of c o r r e l a t i o n of Y /.r being m o r e dist inct in c o n l r a s l to the coeff ic ient of e o r r e l a l i o n 

of ľ Y. 
T i n and z i n c. T h e y m o s t l y do not f o r m o w n minera ls . I I n l y in m i n e r a l i z e d pebbles 

of q u a r t / p o r p h y r y sphaler i te was f o u n d , w h i c h is an a c c o m p a n y i n g m i n e r a l of I - M o - L u 

m i n e r a l i z a t i o n . R a d i i of ions of Z n 4 - (0.83 A) and Su + I (0.7a A) m a k e possible these 

elements lo enter minera ls of I'V- (0.83 A) and S n 4 ' even subst i tutes T i ' (0.(M A). 

Besides the s ign i f icant e o r r e l a l i o n of I Z n caused by the presence of /.n in sphaler i te 

pos i t ive e o r r e l a l i o n of Sn and Zn w i t h Let) was f o u n d m i l p a r t i c u l a r l y in n o n - m i n e r a l i z e d 

rocks. At t in also considerable p r o x i m i t y of m u t u a l re lat ion w i t h l'i( >2 was f o u n d m i l . 

m a k i n g possible lo suppose Z n and Sn present in magnet i tes and c o n c e r n i n g Sn also in 

ibneni les and riil.ile in c o n n e c t i o n w i t h m i c r o s c o p i c s l u d y . 

Z i r e o n i u m is h o u n d lo l l ie m i n e r a l z i r c o n , a current accessory in the described 

rocks. W i l l i the increase in the content of q u a r t z (Z n v a ľ i c k i s coeff ic ient Q 

a tendency analogous at Z r and lo a lesser degree also al I is lo be not iced ( f ig. I I ) . 

Re lat ive e n r i c b m e n l n z i r c o n i u m m P e r m i a n q u a r t z p o r p h y r i e s and sediments in con-



ľ ľ . ' ľ l t o i i l t A I ' l l Y A M ) C. KOCH KMfSTUY 10!) 

ppm 
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0 10 20 Q 30 (0 50 60 

l i i : . I I . C o r r e l a t i o n d i a g r a m ni c o n t e n t s of l a n d V.v w i l l i t h e V. a v a r i ľ k i's v a l u e n ľ 
I) ŕ20 aiKilvsfs', 

Irast to s i m i l a r rocks of tl ie M o u n t a i n s of Spi.šsko-gonierské r u d o h o r i c was ind icated by 

M. v a n o v. ( i . K ii [i ľ n íl!)()ľ>). Most ( l i c l i i l ľ l e n r i c h m e n t in tl ie I i T i n i i i i i was 
however f o u n d in l l ie t u f f i l i c hor izon in w h i c h I -Mo-Cu m i n e r a l i z a t i o n is present 

I. R o j k o v i č 1968). T h e ('(jual)lc d i s t r i b u t i o n of z i r c o n i u m , also c o n f i r m e d by the 

low v a r i a t i o n coeff ic ient , is mil connecled w i t h the H I T i n i n e r a l i z a l i o n m e n l i o n e d as 

proved by the absence of pos i t ive c o r r e l a t i o n of V.v In I . 

H a ľ i l i in ani l s I r o n I i u in. Due to lbe radius of inn I l>a*- l/i.'SA) close to 

potassium (K l . . ! . ! . \ ; b a r i u m is present in minera ls of p o t a s s i u m . In the studied Per­

mian nicks i n c l u d i n g sediments and ef fus ive rocks the highest contents of b a r i u m wfvt' 

found in rather acid igneous rucks i p i a r l z p o r p h y r i e s r ich in potash feldspars or sericite 

and in sericite (n iuscovi to) as c o n f i r m e d by very good posi t ive c o r r e l a t i o n of 15a 

with Iv jO. 

S t r o n t i u m is present in the studied rocks especial ly in plagioklases and carbo­

nates, where il subst i tutes c a l c i u m , what is made possible by near rad i i of ions of 

Sr - ( I . 2 7 A ) and (!a4 J (I.(Mi A). In the studied rocks ibis dependence is to a certa in 

degree c o n f i r m e d by c o r r e l a t i o n of Sr ani l (!a() contents. The dependence of Sr on the 

basicity ol rucks is p a r t l y misrepresented by c a r b o u a l i z a l i n u of the cocks. 

Since Sr as wel l as l ia are present in r o c k - f o r m i n g minera ls, w h i c h are mi l b o u n d 
1,1 die studied m i n e r a l i z a t i o n , no dependence of their contents on u r a n i u m is to be 

observed. 
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(ja I 1 i ii m substitutes aluminium in rock-forming minerals as a consequence of its 
radius of ion (Ga4J 0,63 A) near lo aluminium (AT'1 0,57 A). In llic studied rocks the 
presence of gallium especially in feldspars and less in micas may be supposed. The 
substitution of aluminium by gallium is also confirmed by positive correlation of Ga 
with Al20:i. 

GEOCHEMICAL CHARACTERIZATION OF THE INDIVIDUAL VARIETIES OF 
QUARTZ PORPHYRIES AM) PORPHYRONS 

M a c r o e l e m e n t s 

Near Novoveská Huta differences in lbe representation of the principal constituents 
in quartz porphyries overlying and underlying the ore bearing horizon are to be 
observed (tab. 6). The underlying quartz porphyries are near to pebbles of quart/. 

T a 1) 1 e 0. Average Contents of Macroelements (in Per Cenls) 

Si02 

TiO, 

Ala03 

Fe03 

Fe() 

MnO 

MgO 

CaO 

Na20 

K 2 0 

P2Og 

<:o2 

so3 
IGO + 

, , H 2 0 + " 

H 2 0 -

Sum 

Number of 
analyses 

3 

75,82 

0,18 

11,60 

0.75 

1,67 

0,06 

1,12 

1,77 

1,86 

2,13 

0,06 

(0,93) 

(0,01) 

(2,63) 

2,82 

0,10 

99,94 
(100,69) 

5 
(I) 

b 

71,82 

0,20 

11,22 

1,25 

2,52 

0,09 

2.73 

2,04 

0,50 

2,34 

0,09 

(2,76) 

(0,01) 

(2,21) 

4,98 

0,24 

100,02 
(100,02! 

4 
(4) 

C 

71,78 

0,22 

10,05 

1.91 

3,13 

0,05 

3,12 

1,63 

0,44 

1,95 

0,11 

(3,44) 

(1,22) 

(3,46) 

5,42 

0,39 

100.20 
(102,90) 

3 
(i) 

VQP 

72,66 

0,27 

13,33 

2,50 

J,03 

0,05 

1,25 

1,47 

0,91 

3,00 

0,11 

(1,11) 

(0,02) 

(2,55) 

3,30 

0,23 

100.11 
(100.49) 

12 
(8! 

CIIP 

71,40 

0,24 

11,15 

1.76 

2.77 

0,06 

3,20 

1,53 

0,59 

2,25 

0,11 

(2,75) 

(0,49) 

(3,05) 

4.73 

0.24 

100.03 
(101,59 i 

8 
(I) 

Q P 

72,35 

0,25 

12,24 

2.09 

1,77 

0.06 

2.00 

1.57 

0.90 

2,58 

0,11 

(1,79) 

(0,19) 

(2,73) 

3,91 

0.26 

100.09 
(100,89) 

22 
(13) 

P 

68,54 

0,20 

14,05 

0,51 

2,33 

0,04 

4,65 

1,01 

0,94 

2,89 

0,14 

(1,11) 

(0,02) 

(3,36) 

4,21 

0,33 

99.84 
(100,12) 

4 
(3) 

P + Q F 

71,76 

0,24 
1 

12,52 

1.85 

1,86 j 

0,05 

2,40 

1,48 

0,90 

2,63 

0,11 ; 

(1,67) 

(0,16) 

(2,83) 

3,96 

0.27 

100,03 
(100,73) 

26 
(16) 

„H20 + " = (H20) + (C02) + (SO;,) because C02 and SO:) were not distinguished in every 
analyse. Their values and number of analyses are in brackets. Variety: Explanation in 
table I. 
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porphyries in Luffitic conglomerates in their chemism. Relative decrease in SÍO2 (by 
4 % ) in the last two is only the reflection of the increased share of ore minerals and 
chlorite, manifested again in the increase in h W ) ; ! contents (0.5—1 % ) , FeO (1 —1,5 /o). 
MgO ( 1 , 5 — 2 % ) and SO;) (up to 1 % ) . Another characteristic feature of the Lower 
Quartz Porphyries and of pebbles of quartz porphyries is the increase in the share ol 
K2O. While in the Upper Quartz Porphyr ies the share of KoO/Na20 (expressed in % ) 
is 1.15. in the Lower Quartz Porphyries it is 4,68 and in the pebbles 4,43. The 
mentioned shows close relation between the last, while the Upper Quartz Porphyries 
differ from them in the mentioned representation of the fundamental constituents as 
well as in the contents of trace elements treated in the next. 

Studying quartz porphyries in the P e r m i a n of all the North Gemeride region diffe­
rences in representation of FeO and FeiO^ m a y be observed between violet and green 
varieties. The ratio cF^Oa/L'eO conditioning the colour of the rock displays the value 
of 0,64 in green quartz porphyries while in the violet ones it increases u p to 2,43. 

Compared with quartz porphyries, porphyroids show certain deviations in the repre­
sentation of fundamental constituents which are the reflection of increased share of 

Xr 

T a b I e 7. Average Contents of Microelements (in ppm) 

U 

Mo 

Pb 

.\i 

Co 

C u 

Y 

Za 

Y 

Variety QP. a 

2,1 

0'.' 

0? 

2? 

2? 

19 

~~ 
-
4 

Q P, b 

34,1 

9'.' 

0? 

27 

18 

25 

33 

0? 

18 

QP, cm 

54,3 

18 

1.4 

21 

25 

1348 

45 

90 

55 

VQP 

2,6 

3? 

t ľ 

9? 

2? 

24 

15 

0? 

17 

GQP 

27,6 

7? 

0? 

22 

17 

24 

33 

0? 

17 

P 

12,2 

0? 

0? 

H 

16 

21 

8 

22 

355 223, 413 314 233 179 

Cr 

Ba 

Sr 

7 

240 

23 

9 

267 

51 

30 

128 

8 

7 

452* 

21 

8 

279 

47 

ľ 

212 

6? 

Sa 

Ga 

Number of anal. 

9 

17 

10 

29 

13 

16 

22 

15 

4 

18 

17 

20 

26 

16 

19 

33 

17 

K; 

explanation: — microelement was not analysed, ':' — Many contents of the analysed 
microelements are below the sensibility level of the spectral analyse. * — without the anoma­
lous value iu the sample No. 9, which is caused by the baryt mineralization, • — Number of 
analyses corresponds to the majority of the analysed microelements. The detail deviations 
of U, V. /.a and Ga are shown ia table 5. 
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s c n c i l ľ a n d c h l o r i t e . A l t h o u g h n o i n c r e a s e i n I he s h a r e o ľ a l k a l i i is u v i d e n í t l i e c o n t e n t 

n i A ľj( ):i i n c r e a s e s ( b y 2 ď s i n c e i n l l n s c a s e \\A) is l<> a g r e a t e r d e g r e e b o u n d t o 

s e r i e i l o . I he s h a r e o l I'evf ) ; i /Fe() i n "•'()' d e c r e a s e s d o w n to 0 . 2 2 . I 'h is d i f f e r e n c e i n 

c o n l r a s l to q u n r l z p o r p h y r i e s is m a i n l y c a u s e d b y c a r r y i n g a w a y o f l ' 'e + , i ' t h e c o n t e n t 

o f ľ e - ) ( ) : ; d e c r e a s e d b y d o w n l o 1.5 o) s i n c e t h e e o n t e n l o f K e ( ) t h a i is c o n s i d e r a b l y 

b o u n d l o c h l o r i t e i n p o r p h y r o i d s k e e p s a p p r o x i m a t e l y l l i e s a m e l e v e l as i n q u a r t z 

p o r p h y r i e s . 

I n t h e c o n t e n t s o l I'H );> n o g r e a t e r d e v i a t i o n s a r e l o he o b s e r v e d . T h e h i g h e s t c o n t e n t s 

w e r e f o u n d i n v i o l e t q u a r t z p o r p h y r i e s , w h a t is c o n n e c t e d w i t h m o r e f r e q u e n t p r e s e n c e 

o l m a g n e t i t e a n d h e m a t i t e i n v i o l e t v a r i e t i e s . 

to 

: IF 

1 j! 
i y/ \\ 

v: j rr~i— 

H i PI I 
L lis m 

Tľl 

V. 
Ví 

U Mo Cu 

m 

m 

Pb Ni Ga 

i 1 
a lllš I 

//y - -

ÍTTTThl 
3 

Co Sn Cr Ba Sr 

ľ ' ig . 12. A v e r a g e c o n t e n t s o í 
t r a c e e l e m e n t s in v i o l e t i I i a n d 
g r e e n (2 — besides t h e m i n e ­
r a l i z e d ) q u a r t / , p o r p h y r i e s a n d 
p o r p h v r o i d s (.'}). ( N u m b e r of 
a n a l v s e s : 1 - 2 0 . 2 - 1 ( 1 . I S - l l i ) . 

10'-

m 

10'-. 

10'-

10'H 

U Mo Cu 

,JI 
í 

I 

P i Ni Go 

Co Sn Cr Ba Sr 

l**iii. I.'i. A v e r a g e r o n l e n l s o l 
I raee e l e m e n t s in q u a r t z p o r ­
p h y r i e s o v e r l y i n g the m i n o r a -
I ized h o r i z o n ľ I ) . u n d e r l y i n j * 
i l (2) a n d in m i n e r a l i z e d 
pe h i ties in t u f f i t ie co n g I o m o ­
ra les '•'!' n e a r A o v o v e s l í á I l u t a . 
( N u m b e r o I a n a l y s e s : I — l ( ) . 
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.M i ľ r D c I e m c n l s 

The different representation oľ rock-forming minerals in tlie individual varieties of 
I lir quartz porphyries also causes different contents of microelements bound to macro-
constituents ol the minerals as It was characterized at the individual trace elements 
lab. / . Kor example, the increased share of seneite. cblorite and rutile in porphyroids 

also causes the increased content of Cr. V and Sn as a consequence of the metamorphosis 
of these minerals (fig. 12). Certain increase in the average content of uranium in 
porphyroids is caused by local infiltration enrichment in uranium in several samples 
near Kolinovce. which is not connected with the enrirbment. in other ore elements 
I. R o j k n v i č 1968'. 

Conspicuous differences In lbe contents of microelements, especially of those con­
nected with I -Mo-Cu mineralization are to he observed near Novovcska Hula (fig. 13). 
In the Lower Quartz Porphyries and especially in pebbles of quartz porphyries in 
tuffilic conglomerates enrichment in ľ . Mo. Cu. Y. P b . Xi and Co is distinctly provable. 

T a b l e S. Statistical evaluation of Microelements in Quart/. Porphyries and Porpliyroids 

Mo 

V ''901 

[05 

29 

:n 195 

',8 ! U/No 0.391 

593 i P Pb 0.525 

Mo/Cu 0,570 

Ni/Co 0.452 I 

Xi 

Co 

14 

8 

282 

208 

17 

l/i 

117 

175 

U Xi 

U/Co 

0,343 

0.453 

217 287 'iiili 43 I U/Cu 0.498 

Y 0.240 Y/Zr 0.58 

279 

n L 
i" i = ľ 
I n Ľ 

I 471 38 359 ' U Zn 0.590 

Y 

/.i-

18 

'' 5 5 

944 

22 981 

31. 

152 

173 

59 

U/V 

U 'Zr 

0.064 

-0.117 

170 U'Cr 0.104 Cr/V 0.308 

47 100 78 Ľ Ba 0.003 

3 293 L" Sr —0.07 

30 L" Si 0.14 

45 I Ľ G a 0.051 

i Xi-arithematrical number oľ analyses: 1-70, (la-41. Y and /.n-21. other l>2 

•xi—x|J - dispersion, s == standard deviation, Y (%'l = . 100 

variation coefficient, r x y 

''illations were carried o 
Slovak \cadomv oľ Science with ciinipuler /.IÍA-I 

dispersion, s = standard deviation, Y (%1 = 

I V / x - 5 
n ^ ( V ) ( - - - - j - ••••m-lal io,, cocľľicient. Thecal-

illations were carried out by .1. K 1 u č a r o y á (Institute of Tochnival k'vbcrnelies al tlie 

file:///cadomv
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To a lesser degree this trend is In be observed al Cr while il is not manifested at Sn, Zr, 
Ba, Sr and Ga. While increased contents of V and Cr are bound to originally richer 
ore accessories (magnetite and ilmenite). other elements are the association of hydro-
thermal U-Mo-Cu mineralization. These elements also show higher variation coefficient 
as a consequence of their unequable distribution caused by hydrothermal ore 
mineral izat ion. 

T h e association of U-Mo-Cu mineralization in quartz porphyries is mostly confirmed 
by coefficients of correlation of the elements to uranium (tab. 8). A significant up to 
moderate correlation according to the decreasing value of the coefficient, of variation 
was recorded at Zn. I'll. Cu. Co. Mo and Ni while low up to negative correlation was 
calculated at V. Sn. Cr. Ga. Ba, V, Sr and Zr. Moderate to distinct correlation is to be 
observed at Cu, Mo, Ni and Co mutual ly . The coefficients of correlation of U V and 
Zr/Y prevailingly indicate binding of Y to zircon in contrast to turfites with abundant ly 
represented uranium minerals, to which also V is bound, due to what the increase m 
the correlation coefficient of U/Y proceeds. 

Closing it may be said that not only spatial and mineralogical connection of the 
U-Mo-Cu mineralization with the volcanism of quartz porphyries in tuffites (I. R o j -
k o v i c 1968) but also similar association of ore elements indicates the source of 
U-Mo-Cu mineralization in the tuffitic horizon in the Permian of the Mountains of 
Spišsko-gemerskó rudohorie to have been the volcanism of quartz porphyries. 

Translated by J. P e v n ý. 
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