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GOV ROJIKOVIC:

PETROGRAPHY AND GEOCHEMISTRY OF PERMIAN QUARTZ
PORPHYRIES IN RELATION TO U-Mo-Cu MINERALIZATION

(Fig. 1—13)

Abstract: In the paper individual varieties of quartz porphyries and
porphyroids in the North Gemeride Permian are characterized, The lavers of
quartz porphyries underlving the mineralized tuffitic horizon as well as the
pebbles found in this horizon show different representation of macroclements
and microelements as compared to other varieties. An associalion of micro-
clements  analogous  to that  in the  mineralized  tollitic horizon  indieates
U-Mo-Cu mineralization linked with voleanism ol quartz porphyries,

In the Permian of the nothern margin of the Mountains of Spissko-gemerske rudohorie
on the basis of the works by M. Tvanov (1953, 1957, A, Biely (19330 I©. L.
Zukov (19630 and others we essentially ean distinguish three main horizons: Lower
Conglomerates,  effusive-sedimentary complex and  Upper  Conglomerates.  Different
division is mentioned 1n the work by P Addamek (1967, who ranges the Lower
Conglomerates and the lower part of the effusive-sedimentary Complex to the so called
Lower Complex with non-cyelie development while according to the author the Middle
and Upper Complex are characterized by evelie development with four mesoeyveles.

[n the lower horizon besides conglomerales also interealations of sandstones and
quartz porphyrics appear near Krompachy and Steatena (M. Ty ano v 19530 M. M a-
hel 1953, 5. Bajanik 1963,

In the lower part of the effusive-sedimentary complex besides sandstones and shales
also quartz porphvries. tuffs and taffites are present with U-Mo-Cu mineralization in
the arca of Novoveskia IMuta. The upper part of the effusive-sedimentary complex or
possibly the evelic development of the Permian according to P. A ddam ek is represent-
e by conglomerates, sandstones. shales. with lavers ol evaporites. quartz porphyries
and their ffs,

The Permian voleanism and its petrography was the subject of the works by many
anthors. especially Mo Tvan oy (10350 1957 presented o detailed  characterization.
In the area of Krompachy M. Ty ano v distingnished the first and second voleanie
period. The Tirst voleanic period is only characterized by one eruption phase in the
harizon of basal conglomerats and by petrography different from the upper voleanie
period. with greater intesity of voleanism in the effusive-sedimentary complex.

In the paper presented these conlirmed data will not be repeated any more. In
connection with the investigation of U-Mo-Co mineralization in the area of Novoveska
Huta however some new data were oblained and besides known quartz porphsyries of
the second voleanic period. quartz porphyries were also found in the Tower parl of
the effusive-sedimentary complex. i e, within the range of the non-evelic development
according 1o P2 A ddmoe ko most probably belonging to the lirst voleanie period. The
U-Mo-Co mineralization in these quarlz porphyries as well as their close relation 1o
L-Mo-Cu mineralization in the overlving talfitie horizon required more detatled eha-
racterization.

Dre. I Rojkovic, Geological Institute of the Slovak Newdemy ol Seiences, Bratislava,
kova Al

Stel;



oL

KON
PETROGRAPITY OF ROCKS

The quartz porphyries and porphyeoids are essentially ol the same mineralogical
composition. While the texture of the ok is porphyritic. however the testure of he
groundmass in quarlz porphyveies is Telsitie more rarely microgranitic lin quartz. por-
phyries in layvers in the Lower Conglomerate and in pebbles o taffitie conglomerates).
in porphyroids it is lepidoblastie conditioned by higher content of serieite, prevailingly
of parallel orientation. The quartz porphyries are macroscopically prevailingly massive
and the porphyroids eleaved.

Quartz porphyries and porphyroides show o varicly ol colours, Quarlz porphyries
present in lavers in the Lower Conglomerates are violet and greyishblue, The colour
of quartz porphyries underlving the ore bed near Novoveskd Huta s light- and dark-
green while in the overlying rocks it is violet and light-green. The porphyroids arve
exclusively ol light-green colour,

The violete-grey colour of the rocks s caused by pigment o hematite-magnetite.
The light-green colour is ecaused by sericitization. espeeially: high in porphyroids. where
sericite Torms up 1o about 50 % of the groundmass. Sericite is especially concentrated
on planes of sehistosity, Present different colour of green quartz porphyries is condi-

tioned by the absence. or sporadical oceurrence of hematite. Metamorphosis caused
carrving away of Fe-pigment but it is difficult to determine to what a degree primarily
lowered content or ils eareving away with metamorphosis is concerned,

There is no hydrothermal alteration (hy veins of the siderite formation) sinee some
quarlz veins pencteating reddish-violel quartz porphyry have nol caused carrying away
of hematite-magnetite substance and in the overlying rock they gradually pass into

Lower OQuartz Porphivey with corvoded  phenoerysts of quartz and feldspars (Novo-
Tt thin seetion, erossed nicols, mag 28 X, photo Vebhovsky.




PETROGRAPHY AND GEOCHENMISTRY

Fieo 20 Upper Quartz Porphyes with phenoa ol gquartz eight) amd Teldspars el
Novoveska Tlata, thin section, magnil, 28 %, photo Y rbhoyvsk \

green quarlz porphyreies, Sevicitization cannol he excelusively considered as manilestation
of wall rock alteentions then, Ino the ease of Tinely dispersed  pyreite and inereased
content of chlorite as observed o the roek underlving U-NMo-Cu horizon and in pehhbles
i tulfitie conglomerates quartz porphyreies are ol dark-green 1o black colonre (the
colour of the roek s also influenced by U-Mo ore substanee as comprehensiblen,
Porphyritie phenocrystss mostly well observable also macroscopieally.
are representemd by quartz orthoelase amd plagioklases, Quartz phenoeeysts are most
abundant, They attain the size of 1=2 mm onan average, The size of the phenocreysts
inside one Taver as eelatively consistent. Certain differences inoovertical diveetion are
however 1o be observed, Greatest dimensions 2—4 nun on an averagel are allained
by phenoceysts of quartz in lavers and pebbles of quartz porphyries o the Lower
Conulomerates. Tnthe lower part of the effusive-sedimentary complex funderlving the
ore: horizon: near Novoveska Hota and o the effusive-sedimentary complex o the
arei ol Wrompachy—Margecany and Kodiekia Beli—Myvslava quartz phenoer

Is allain
the avernge size of 1=2 i i 1o In quartz porphyries and  porphyroids of the
apper parl ol the elTusivessedimentaes comples o the area ol Novoveska Thita and
Steatend the phenoerysts attain the greatest size up lo |oome and i conteast 1o the
Toreaoing ones. in which phenoervsts sulfered Trom distinel magmalic corrosion. in

these ones corrosion Trequently g

ested ::IIF_\' -«“;{llll_\' rl:_" 2).
The quartz phenocrvsts mosthv <how idiomorphic delimitation and distinel corrosion

by the groundimass Gn the above mentioned casest. The phenoery

s omostly show

straight extinetion. in some eases only undulatory extinetion is 1o be observed. Pressure
deformation manilested besides undulatory extinetion also in eataclasis and rodlike
stretehing of |'I|Ii'|1u['|'l\'.*:1.~' in the |l|:||-|-. ol l|i:~'l'l|]l|illl’l is 1o be observed.
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Feldspar phenoerysts are generally less represented  than those of quartz. More

frequent representation of feldspars in conlrast o quarlz i« 10 be observed inoquartz
|

porphyries near [Kotickia Belid and in some layers of quarlz porphyrics near Novoves
Huta in the upper part of the effusive-sedimentary complex. Volume representation
of Teldspars is however considerably miseepresented by their high sericitization. In
many cases alteration of Teldspars was so high that pseudomorphs of sericilic aggregales
alter Teldspars Tormed. which in the ease of action o greater pressure on the rock
acquired more oval shape. In mutual ratio of orthoelase and  plagioklases cerlain
dependences are observable. In the area of Novoveska uta orthocelase is prevailing
over plagioklases in quarlz porphyries underlying the ore horizon while in layers i
the rock overlving it the ralio is reverse (ab. 1.

FFeldspar phenoerysis. crvstallographieally woll-delimited in some cases. altain the
cize of 1 mm on an average. more arely up o 2 mm and are more rarely corroded
by the gronndmass as quarlz. Orthoclase uses to be highly sericitized. Frequently only
velies or sericitic pseudomorphs of it are observable, To a lesser degree although quite
frequently ils albitisation Coehess-hoard  albite™ i« observable, Plagioklases of albite-
oligoclase composition fas aconsequenee of their sericilization the method of IFedo-
vy could not have been emploved and the basicity of plagioklases was determined
on the basis of extinetion of lamellae i the svmmelrical zonel are also sericitized
and 1o a lesser degree replacement by carbonate and chlorite from the rim is Lo be
observed, which also Tormup 1o psendomaorphs. Carbonates and chlorites are however
also present in the vock seattered and in the form of veinlets espeeially near hivdro-
thermal veins.

Fie. 5 Porphyraid with phenoerysis of quartz and Teldspars with orviented se
Cmanil, 25 3 photo Vebovskyh

ranndimass Srelnnska Tnta. thin seetion, crossed mien
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To o lesser degeee biolite and museovite are represented, Torming seales up to
0.5 mim Laege, Biotite is mostly baveritized and chloritized. Replacement of hiotite by
hematite is also frequent. hematite is mostly present at the circumference of hiotite
crains and Tissility planes. The hematitized hiotites were especiallv Tound in violet
quartz porphyries present in the Lowes Conglomerates near the community ol Krom-
pachy, A similar ease of hematitization of biotite is deseribed by ). Salat (1954
from the Permian of the Mountains of Cierna hora.

[n some quarlz porhyries lenticle-shaped  aggregates ol quartz and Teldspare are
observablie. in some cases only ol Teldspars. altaining the size ol T=5 mm, In the
Gelnicn Greoup similar Tormations were deseribed by Mo Ko than HLOS00 as relies
of amvedaloidal texture and by Jo Kamenie ks (19540 as manilestation ol albiti-
sation. CoVareek (1963 admits beside autometamorphic albitisation origin ol these
Formations (. Kamenicks 19340 the possibility ol vesicles Tilled upin the post-
magmatic stage or amyedaloidal formations 1o be concerned  and i the case of
undisturbed  feldspars in these formations in more highly dynamometamorphosed
porphyeoids they conld have heen Tormed with termination of metamorphic processes,

In Peeminn quartz porphyries the fiest two possibilities may be rather considered
Gutometamorphosis. amyadaloidal exture sinee we eannol speak about [resher cha-
pacter of Teldspars in the Tormations,

The croundmass s very Tinegeained and Trequently it is not possible 1o
find out single individoals and only anisotropy shows the ervstalline character. In the
croundmass quartz Teldspars and sericite are presente sericite in higher metamorphosed

porphyroids is ol distinet parallel orientation and Torms lepidoblastic texture of the

Fier. 4. Columns of zireon in quartz porphyes (Novoveskia Huta, thin section, 1 nieol. magnil.

130 X, photo Yrbovsk<n
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eroundmass (fig. 3). The seales of sericite Trequently grow pound porphyritic phe-
noerysts. In higher metamorphosed quartz porphyries and porphyroids oriented growing
pound of quartz phenocrysts by serivile is lo be observed (M. Lyvanov 1953 1
Bojkovie 1964). Flowing round of phenoerysts by sericite also uses 1o be fre-
quent.

ANecessory minerals. The mosl common  aceessory mineral probably of
metamorphic origin is rutile. Il forms rods and needles and tvpical knee-like inter-
erowlh is [requent.

From other titanium minerals leucoxene is frequent. usnally associated with rutile.
analase and lilanile are rare.

Lircon is o currenl accessory. even when in very small amounts. It forms transparenl
idiomorphic erystals. up to 0.2 mm long. of elongated. columnar habit and high reliel,
cometimes with slight brown and light-green shading (Mg, 40

Tourmaline forms small columns and clumps {consisting of fine columns) with
distinet pleochroism. It may be observed almost in all thin sections. [ls contenls were
found to be more abundant only near hyvdrothermal vein mineralization.

Apatite is present only sporadically. It forms sl columnar erysials,

lFrom ore accessories magnelile. hemalile. menite and limonite are represented in
violel varictios. In green varielies. especially higher metamorphosed. ore minerals are
mostly not present or represented by pyrite. chalcopyrite (ore minerals in mineralized
quarlz porphyries were deseribed in the foregoing work — I.Rojkovie 1968) and
only searcely by small amonnts of magnelite,

GEOCIHEMISTRY OF ROCKS
Macroconstituentls

Aceording o the classification of Niggli the studied quarlz porphyries and
porphyroids belong to the 11, and 11 group of alkaline-calearcous magma. i. e. Lo
the group of granile and granodiorite. Most frequently they belong to the mojite (7)
and normal granodiorite subgroup (10). Further ones belong to the tasnagranite (6)
subgroup of granile magma and leucotonalite (11) subgroup of granodiorite magma.
Nearly one third of the samples (8) could not be classified correctly since as a conse-
quence of the deerease in alkalii due 1o sericilization and inereased content of younger
minerals (chlorite. ore minerals ete.) the rocks studied would belong to VI. and VIL
group. what s in contradiction with the mineralogical composition and especially
with the high content of quarlz (fig. 5. tab. 2. 3.

The Na-K-Ca dingram (fig. 6) shows predominance of K-constituent over Na, the
coclficient k being more than 0.5 (an exceptionally higher share of Na-conslituent
<how some simples Trom the rock overlying the horizont of mineralized tuffites).

Aecording 1o the ratio ¢ fTmoquartz porphyries and pophyroids belong to seetions
[ 1o V. the greater part Talls into the Tield of sedimentary rocks (fig. 7). Similar cases
are deseribed by €. Varéek (1965) at porphyroids of the Mountains of Spissko-
cemerske rudohorie, explaining the change of chemism manilesting in carrving away
of alkalii and inereased shave

oal especially cansed by serieitization. later mela-
moephic and hivdrothermal processes. For Permian quarlz porphyries and porphyroids
thart Trequently suffered from these later alteration the mentioned explanation is also
the most likely.
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93 ROJKOVE

According to Zavaric ki's classification of rocks (1950) the prevailing parl of
them belongs to the first group of the first clarks. i. e. to rocks highly oversalu «ated with
quartz (tab. 4). The remaining rocks belong to the second class. 1.oc 1o rocks oversi-
turated with quarlz, lo groups vich in alkalii (3. 4.5 and 6).

The classification of rocks already shows the rich content of quarlz in quartz
porphyries and porphyroids. Relative decrease in quarlz is very frequently caused
only secondarily due to the increased content of vounger minerals (chlorite, carbonates.
ore minerals ete.).

The deseribed quartz porphyries and porphyroids belong lo rocks oversaturated
with AL Tn two cases only the veetor direction from point Py corresponds 1o normal
composition (fig. 8). The change of composition is however not caused by inereased
content of alkalii but of Ca as a consequence of carbonatization.

Microclementls

The difficulty of mincralogical observation. caused by [inely dispersed character of
mineralization (I. Rojkov P& 1968). required to a greater degree than in the tulfitie

K(Kp)

o1

04
22 2,
Lon 1 i L M n N i =0
Na(Ne)  of 02 03 04 05 06 07 08 09 Cl(Cal
r—
Fig. 6. Dingram of K-No-C of Niggli’s values of k (I — quarlz porphyry, 2 — quart’
porphyry overlying the mineralized horizon near Novoveska Huta, 3 — quartz porphyry

underlving the mineralized horizon and pebbles in this horizon, 4 — porphyroid).
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horizon emploving of Tuminiseent analysis on peaninm and of specteal analysis on
other trace clements in order 1o make charieterization of their distribution possible
(tab, 5.

Coeanionm s present in the studied quitz porphyries in pitchblendes araninm
blacks an to a lesser degree in zircon,

Fronm the average contents ol uranimm distinet incrense in the Lower Quarlz
Porphyries and espeeially in minernlized pebbles of quartz. porphyries in tulfitie
conglomerates is 1o be observed.

The presence of higher contents of uraninm in more acid and especially i effusive
rocks s mentioned by many authors. MR K Tepper and DG W v an o (1056
found oul offusive rocks 1o contain 1.3 1o twice weanium than the inteusive roeks
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analogous to them. In rhyolites of the Hinsdale Formation in western Colorado F.
S. Larsen. G. Phair et al. (1956) Tound out direct dependence of uranium
contents on those of Si0.. J. A S, Adams and D, F. Saunders (1953) deseribed

Table 5a. Analyses of uranium (in ppm)

! No [ Variety Locality
| 67 6.1 GOP NI
68 25 GoP NH
| 69 | 1.8 GOP N
i 70 5.4 GOP NH
‘ 71 ' L vQr NH
72 1 wilP N
! 73 | | wi)P NI
| 74 . 25 wQP NH
75 | 2,1 wQP NH
‘ 76 0,8 wQP NH
i 77 1.4 w(P NI |
. |
40] U
=,
E‘:’ 30
S
b |
o
5]
[
= 20
10]
. = [ —l .—I_h O Mmoo
3 9 15 50 100 150

ppm —

Fig. 9. Absolute frequeney of uranium contents in quartz porphyries and porphyroids (70
analyses, black are designated higher concentrations included in the additional dingram).
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increase in uranium contenls with inereased contents of K, thus with increased acidity
of rocks. Changes of uranium contents in direct dependence on the sequence of the
extrusion  or intrusion  in voleanie rocks of California (J. A S, Adams, DI
Saunders 1953 and Colorado (G, P haire 1952) were also found out. A similar
tendeney was deseribed in voleanisim ol quartz porphyries (K. J. Dvorcova and
AN A Gorveevskij 1963, in which the highest contents were found in the [irst
voleanie rhythm.

In the histograms (fig. 9—10) we observe eerlain irregularities of the distribution
of uranium contents. In the Upper Quarlz Porphyries of the area of the deposit we
may observe the highest concentration of contents within the range of 0—4 mm
while in the Lower Quartz Porphyries we see two maxima. One maximum is a Clark
one (2—8 ppm). higher than in the Upper Quartz Porphyries while the second maxi-
mum (A0—60 ppm) causes U-Mo-Cu mineralization,

As it may be concluded Trom the mentioned, the disteibution ol uranium as well
as of accompanving elements of U-NMo-Cu mineralization was more complicated in the
Lower Quartz Porphyries. where manifestations of hydrothermal enrichment in these
elements are evident. This is also provable from the caleulated values of the variation
coefficient of trace clements in all quarlz porphyries and porphyroids, The trace clements
bound to rock-forming minerals, which do not show as great dispersion of values as
clements of U-Mo-Cu mineralization, show mueh lower values of the variation coeffi-
cient.

Molyvbdenum. In mineralized tulfitic rocks it is molybdenite that is the bearer
of molvbdenum. In quartz porphyries molvbdenite has not been found. The low sensi-

%
70~
60
50+
—_—1
—_——_——2
3 40F
=z
W
oy
& 3ot
&
20F
- -
10 - ~ ~
s \ # N
// N s \'\
2 i i sl IR N
1 2 & 6 8 1 2 ¢ 6 8 10° 2
ppm ——
Fig. 10, Frequeney curves of relative frequency of () contents of uraniom in the Upper
(1) and Lower (21 Quartz Porphyries near Novoveska Huta (120 analvses, 2—23 analyses).
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bility of quantitative <specteal analvsis (0O ppoe made possible observation of molvbide-
nume contents practically only in samples attested by the mineralization studied. The
mercased contents were canght only i favers of the Lower Quarte Povphyreies and i
pebbles in the taffitie horizon, Molvbdenum is here most probably hound 1o molybde-
nite. even when oo a0 mueh lesser degreee than in mineralized  walfites, Modeeate
correlation with m

antme indieates stunilar association of elements as o the tallitie
horizon,

Copper s bhound o sulphides equally as o the mineralized  wlfite horizon.
especially 1o chaleopyrite and 1o o lesser degree 1o teteahedreite-stennantite. which are
most abundant in pebbles of quartz porphyeies i the talTitie hovizon, oo these also
the highest contents of Cooare present as understandable. A signilicant coreelation of
('Ul)jl(']' \\'il]] ”I':“I{”I” ol

1= |.I'|l'ii' COIINOTE Eeenrreinee,

Loead s bound as radiogenie Tead especially in veaninm minerals and i galenite
in the rocks studied. Due 1o its binding 1o veaninm minerals the association of 17 and
Ph s close as also conflivmed by their distinet mutual correliation. The contents of Ph
were however only Tound in samples with higher contents of U while inother samples
they were present under the sensibility limit of the specteal analysis,

t:l‘ h il It :{”ll 1 | /i I\' |'I lIU nol rl”'l“ W Illilll’l':!l.-«, .I.hl' e T'il(“i [lr iil“.‘" llr |:l|-l_'
(0220 ani N2 (0,730 with Fe™ (0,830 and Mg™ (0.78) make possible cobalt and nickel
1o enter minerals of fron or magnesivm, o the rocks studied contents of Nioand Co

were found in pyrites and on the basis of higher contents of these elements in rocks rich

wssenlial
ocenrrenee of Nioand Co in pyrite. which is an ore mineral of U-Mo-Co mineralization,

in magnetite and chlovite theie presence in these minerals may be coneluded,

causes their moderate coreelation with uraniun.
Vanadiom and e heomiume The near eadii of dons of three-vadent vanadinm
(065 X with theee=valent von (0,67 XL alumininm (057 N and Tour-valent titaninm

(0.64 ) make possible these elements o enter iron and aluminiom or ttaninm minerals,
Microscopic study as well as positive corvelation of 'V oand Ceowith AO)

yoand Feat)y
indi

e N oand Ceopresent in oxides of iron and titaniom and also inomieas. especially
i sevicite and chlorites, Sinee both the elements are not hound o minerals of 1-Mo-Cu
mineralization in quartz porphyreies we do not observe theie correlation with uranium.

NYouteiwm owas Tound in the mineralized talfitie horizon in pitechblende. Tnoquartz
porphyvreies. where neaninm minerals are present tooa lesser degree than in the wllite

horizon. it is especially bound 1o ziveon, This velation is also conlirmed by the coellicient

ol corvelation of Y Zr bheing more distinet in contreast 1o the cocllicient of correlation
of 17,

Tinand zin e They mostly do not Torm own minerals, Only i mineralized pebbles
of quartz porphyey sphalerite was Tound, which is an accompanying mineeal of U-Mo-Cu
mineealization. Badii of jons of Zn'2 (083 0 and Sn™ 074 0 make possible these
clements 1o enter minerals o Fe' 0085 00 and S0t even substitates T 064\

Besides the significant correlation of U Zn eaused by the presence of Znoin sphaler

positive correlation of Soand Znowith FeO was Tonnd out particalarly in non-minervalized
rocks. A tin also considerable proximity of muotual eelation with TiOs was Tound oul.
making possible 1o suppose Znand Snopresent inmagnetites and concerning Snooalso in
thnenites and rutile o connection with mieroseopie study,

Zirveonium is bound 1o the mineral ziveon. a cureent aceessory in the deserihed
vocks. With the inerease in the content of quartz Zavaviecki's coellicient )
a tendeney analogous al Ze and 1oa lesser degree also at U is 1o be noticed (g, 11

Felative corichment in zicconinm in Permian quartz porphyries and sediments in con-
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ppm
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1. eelation dingranm of contents of U and Ze owith the Zavarieki's value of

“ 5 analvses

trast to similar rocks of the Monntains of Spigsko-gemerské rudohorie was indicated by
Mo Tvanov, G0 Kopeo (19650 Most dietinet enrichment in the Perminn wis
however Tound in the tlfitie hovizon in which U-Mo-Co mineralization is present

Rojkovie 1630 The equable distribution ol #

onivum. also confirmed by the
low variation cocllicient. s not connected with the ore mineralization mentioned as
proved by the absence of positive correlation of Zr 1o 1.

Baviom and steontiom. Due to the vadins of jon (Ba'? LA N0 close (o
polassinm (I TLE

N barium is present inominerals of potassiune Inothe studied Per-
mian rocks ineluding sediments and effusive rocks the highest contents of barinm were

fovund in e iher acid IS rone ls SIHIYY ||nr|;||\i|1~ rich in |mld-h rl'ili‘~|h|r'- or s

and i serieite tmuseovite! as o confirmed by overs sood  positive correlation ol Da
with a6,
Strontivm is present in the stwdicd rocks especially in plagioklases s carbio-

mates. where it substitates caleinn, what s omade possible by near sdii ol fons of

127 0 amd Ca™ 0106 X T the studied rorks this dependence is 1o a cerlain
degrec confivmed by correlation of Se and Cat) contents, The dependence of Seoon the
!h'l\il'i!_\' ol rocks is partly misrepresented ||y varbonatization of the rocks,

Sinee Seoasowell as Baoare present in rock-Torming minerals. which aee not bhound
o the stdied mineralization. no dependenee of their contents on uranivm is 1o be
ohserved,
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Galliom substitutes alumininm in rock-Torming minerals as o consequence of s
radius of fon (Ga™ 0.63 A near to aluminium (A 057 A1, In the studied rocks the
presence ol gallium especially in Teldspars and less in micas may be supposed. The
substitution of aluminium by gallivm is also confirmed by positive correlation of Ga
with Alat)y,

GEOCHENTCAL CHARACTERIZATION OF THIE INDIVIDUAL VARIETIES OF
QUARTZ PORPHYRIES AND PORPHYROIDS

Macroelements

Near Novoveskd Huta dilferences in the representation of the principal constituents
in quarlz porphvries overlyving and underlving the ore bearing horizon are to be
obsceved (tab. 6. The underlying quartz porphyries are near to pebbles of quartz

Table 6. Average Contents of Macroelements (in Per Cents

i i
© voP (HOIE (P P PQP |

|_ |« " ; | | |
| - = 1 . e - = B - e A S
| Si0, 7582 71,82 74,78| 7266! TLAD| 7235 | 6834 | 71,76
I"Tio, 0,08 020 0220 027 024 025 020 024
CALO, 1L60 | 11,22 1005 1333 0 IL15 . 1224 1405 1252 |
el 075 | 1,2 191 250 176 209 051 1.85
Fel) | 167 2520 3u3| 1,03 277 177 233 1.86
M) 006 009 005 005 006 006 004 005
MO T 3420 1250 320 200 465 2,40
a0 | 177 204| 163] 147 153 1,57 101 148
| NagO 186 050 OA 0.91 0.59 090 094 0.90
K0 o013 | 234 195 300 225 258 289 263
PO, L0060 0,09 0,11 0.11 0,11 0.11 014 0.11
00, 093 @76 @40 (L1 @73 (79 dan (16D
. Sty !_U_.nl_si <‘0,0l;i (22 002 u'n:f.n.i 0,149 (0,02 f.l}.lfi-;
HaO-+ T3] @2 @346 255 G033 (336 (2.83)|
04 o282 498 542 330 473|391 420 | 396
H.0— 000 026 039 023 024 026 033 027
Sum .| 99.94 | 10002 10020 10001 | 10003 10009 | 9984 | 100,03 |
L00.69) (100.02)1 (102:90) (100.49) (101,39 (100.89) (100.12) (100.73)]
| Number of 5 i | @ 12 8 2 4 2% |
analyses | n (4) (i) (8) (A 3 3) (16) |

L0 G = (11L,0) 4 (€09 4 (S04 because GOy and SOy were not distinguished in every
analyse. Their values and number of analyses are in brackets. Variety: Explanation in
table 1.
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porphyries in tuffitic conglomerates in their chemism. Relative decrease in 8i0y (by
A% in the last two is only the reflection of the increased share of ore minerals and
chlorite, manifested again in the inerease in FeaOy contents (0.5—1 %), FeO (1—1,5 %),
MgO (1.5=29%) and S04 (up to 1Y%g). Another characteristic feature of the Lower
Quartz Porphyries and of pebbles of quartz porphyries is the inerease in the share of
K+0). While in the Upper Quartz Porphyries the share of KaO/NasO (expressed in o)
is 115, in the Lower Quarlz Porphyries it is 468 and in the pebbles 443, The
mentioned shows elose relation between the last while the Upper Quartz Porphyries
differ from them in the mentioned representation of the Tundamental constituents as
well as in the contents of trace clements treated in the next.

Studyving quarlz porphyries in the Permian ol all the North Gemeride region diffe-
renees in representation of FeO and FeaOy may be observed between violet and green
varicties. The ratio eFa0y FeO conditioning the colour of the rock displays the value
of 0.64 in green quarlz porphyries while in the violel ones it increases up 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

Table 7. Average Contents of Microelements lin ppm)

Variety | 0P, a | 0P, b .!Ql’. em | VQP i GQP l. P l
U [ a1 | 341 | 343 26 | 276 | 122 ’
Mo ' 0? TRT, 3 I B F)
Pl 0? 02 | 4 12 0? 0|
Ni 97 LA I ¥ T 22
. Co ES I 7 | 2
Cu 19 25 | 18 2 24 16
Y | - 33 45 (ET 91
7n - 0? 9 0 00| 8
v 4 18 8 | 1 7 m
Zr 355 )23 M3 314 233 179
Cr 7 9 30 7 8 o
Ba 240 267 128 452° )79 anr
Sr 23 51| 8 21 7| e
Sn L9 2 0w 18 6 | 33
Ga T 13| 15 17 | 16 | 17 |
Number of anal. 10 6 | 4 20 19 6 |
Explanation: — microelement was not analvsed, ? — Many contents of the analysed

microclements are below the sensibility level of the speetral analyse. * — without the anoma-
lous value in the sample No.o 9, which is caused by the baryvt mineral ion. ® — Number of
analyses corresponds to the majority of the analvsed microelements. The detail deviations

of 1, ¥, Zn and Ga are shown in table 5.
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sevtetle and ehlorite, Mithough no erease i the sharve ol alkalit s evident the content
ol ALOy fnereases (hy 2050 Sinee i this ease o0 s 1o a0 greeater dearee bound 1o
serieite, The share of FeaOs Fet) Gin "y deerenses down o 00220 This dilTerenee in
contrast lo quartz porphyries is omaindy cansed by careving away ol Fe™ (the content
ol FFeaOry decreased by down 1o 13" 40 sinee the content of FeO that is considerably
bound 1o chlovite in porphyreoids Keeps approximately the same level as in quarlz
porphyries,

In the contents of Ti”z nowrealer deviations are 1o be observed, The highest contents
were Tonnd in violel quartz porphyries. whal s connected with more Trequent presence
ol magnetite and hematite in violel vareiclies,

|"i;:. 12, Avernge contents of
teaee clements in violet 1 and
wreen (2 — besides the mine-
ralized ! quartz porphyries and
porphyvroids 0 (Number of
analyses: =20, 219, G-It

15, Average conlents ol
d clements in quartz por-
phyries overlving the mine
lized horizon (1L underlying
i 2 and i maneralized
pebbles o walfite conglome-
vales 0 neae Novoveska ot
Number of analvses: 1 —10,
2—1, S—4.
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Microelements

'IIFII' 'Jirfl'l"'nl |'!'|}['l'.\'l‘|l|:|lif!” [1r |'”('[i-r”!'l|1i|1;_" ||1i“('|-:|]5 i" ||'|I" i“(ti\'i(l“:l[ \'ﬂl']‘f'linﬁ [}{
the quartz porphyreies also causes dilferent contents of microelements bound 10 macro-
constituents ol the minerals as 10 was characterized at the individual trace clements
tabe 70 For example. the inercased share of sericite. ehlorvite and rutile in porphyroids
also canses the inercased content of Ceo Voand Snoas o consequence of the metamorphosis
of these minerals Mg, 120 Certain inerease in the average conlent of uranium in
porphyvroids is cansed by loeal infilteation envichment in vranium in several samples
near Kolinovee, which is not connected with the enrichment in other ore elements
L Rojkovie 19681,

Conspicuous differences in the contents of microelements, especially of 1hose con-
neeted with U=Mo-Ca mineralization are 1o be observed near Novoveska Hula (fig. 13,
In the Lower Quartz Porphyries and especially in pebbles of quartz porphyries in
tulfitie conglomerates envichiment in 17, Mo, Co. V. Pbh, Niand Co s distinetly provable.

Table = Statistieal evaluation of Mieroelements in Quartz Porphyries and  Porphyvroids

’ i | |

% <2 ! s N o0 r r

& 15.9 934 R 195
Mo 4 113 ] 248 U'/No n.:;ml Mo/Cu 00,370
1"y [ ol 7 500 P Ph 0.525  Ni'o 0,452
Ni 14 282 17 117 LN 0.345
i 8 208 14 175 o 0.4573
o 105 27 IRT AL AN U'/Cu 0,498
Y 29 N7 10 7 i 0240 Y Zr 01.588
In 1 1 4706 i+ T 350 L' 7n 0.590
v (i 944 31 173 /Y 0.064
e 253 081 152 30 L'Zr —0.117
(N ) iyt 17 176 L Cr 0.104  Cr'V 0308
M 270 A7 100 217 78 CBa 0003
S 2 3 205 a7 ALY LSr —0.077
S 4 I H 130 L Sn 0.147
(] | AN 7 A5 L Ga 0051

I ‘o2

= i=I\;—:n'itl|:<rn.-|l:'i:':|| number of analvses: U700 Ga-4l. Y and Zo-21. other 62

I nX o i i . ) 8
o= = s Ni—x 7 — dispersion, s = standaed devintion, N0, = = [ —
& i = I {0 x—X% V—¥
variation coellicient, ryy = n iy ( 7l ) % — correlation coellicient, The eal-

rlations were earried  oul by L Kluéarova Institute of Teehnival Nvhernetios at the
Stwvale Veademy ol Seience with eumputer Z15A-1
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To a lesser degree this trend is 1o be observed at Crowhile il is not manifested at Sn. Zr,
Ba, Sroand Ga. While inereased contents of N and Ceoave bound 1o originally richer
ore accessories (magnetite and ilmenitel. other clements are the association ol hvdro-
thermal U=Mo-Cu mineralization. These clements also show higher variation cocllicient
as a consequence of their unequable distribution caused by hydrothermal  ore
mineralization.

The associntion of U=Mo-Cu mineralization in quartz porphyries is mostly confirmed
by coelficients of correlation of the clements to wranium (ab, 810N significant up 1o
moderate correlation according 1o the deereasing value of the coelficient of varialion
wis reeorded at Zn. Ph. Cu. Co. Mo and Niowhile low up 1o negalive correlation was
caleulated at Y. Sn. Cre. Gae Bae V. Se and Ze Moderate 1o distinet correlation is 1o be
observed at Co. Mo, Ni and Co mutually, The coelficients of correlation of 'Y and
7/Y prevailingly indieate binding of Y 1o zircon in contrast 1o wilfites with abundantly
vepresented uranium minerals. to which also Y is bound. due to what the increase in
the correlation coellicient of UY proceeds.

Closing it may be said that not only spatial and miner
U-Mo-Cu mineralization with the voleanism of quartz porphyries in tuffites (L o)
Kovie 1968 but also similar association of ore elements indieales the source ol
U-Mo-Cu mineralization in the tuffitic horizon in the Permian of the Mountains of
rudohoric 1o have been the voleanism of quartz porphyries.

aical connection ol the

Spidsko-gemers
Translated by Jo Pevny.
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