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A b s t r a c t : T h e P e r m i a n r o c k s of P o v a ž s k ý I n o v e c a r e r e p r e s e n ­
t e d m a i n l y b y c l a s t i c s e d i m e n t s , a c c o m p a n i e d b y q u a r t z p o r p h y r i e s 
a n d t h e i r tuf fs . T h e m i n e r a l i z a t i o n a p p e a r s i n t h e u p p e r h o r i z o n , 
p r e v a i l i n g l y in t u f f a c e o u s s a n d s t o n e s a n d i n t h e l o w e r h o r i z o n 
p r e d o m i n a n t l y i n c o n g l o m e r a t e s . D o m i n a n t e l e m e n t s of m i n e r a l i ­
z a t i o n a r e : U, Pb a n d Cu, a c c o m p a n i e d by Mo, Ni , Co, Y a n d V. 

P e 3 jo M e : IíepMCKiie nopoÄbi rioBaatcKoro HHOBu.a npeACTaojiaior rjiaBHMM 
o6pa30M KJiacTHiecKiie oTjio>KeHiiíi, KOTopLie conpoBO>K.naioT KBapu,eBne nop-
$Hpbt H HX Ty(j>Bi. MHHepajiH3au:HH BbrcTynaeT BO BepxHeM ropn30HTe, rJiae-
HbiM o6pa30M B Tyťfxí̂ HTHyecKHX necyaHHKax H B HHÍKHeH ropH30HTe, rjiaB-
HbiM o6pa30M B KOHrjioMepaxax. TjiabhibiMn 3jreMeHTaMH MHHepaj[H3au.Hi[ 
HBjíaioTca U, P b H C U B conpoBo>Kn.eHHH Mo, Ni , Co, Y H V. 

The envelope Permian of the crystalline core of the Považský Inovec ap­
pears in the northwestern part of the mountains. According to J. K a m e j 

n i c k ý , 1967 (in: M. M a h e ľ et al., 1967), the continental sediments of 
the Permian are approximately 200 m thick and they are represented first 
of all by violet, green and grey shales, by intercalations of pale arkoses 
and small-fragmental conglomerates, material, consisting of fragments of 
vein quartz and of the underlying rocks of the Permian. Recently, in conse­
quence of the determination of uranium mineralization, an intense geological 
research is carried out by the workers of the Uranium Industry in the area. 
On the basis of technical works and in cooperation with the workers of 
the Uranium Industry, the author was enabled to study mineralogically and 
geochemically the mineralization of the rocks. The author would like to 
express his thanks to the co-workers from the Uranium Industry, especially 
to I. Š t i m m e 1 and to J. M a t ú š , who enabled the sampling and took care 
of a part of the analyses. 

Horizons with uranium mineralization appear in tuffaceous rocks and in 
the lower horizon of strongly unassorted conglomerates and sandstones. In 
horizons with uranium mineralization and with younger carbonate-quartz 
veinlets there were determined mainly: pitchblende, brannerite, pyrite, ga­
lena, chalcopyrite, tetrahedrite and other ore minerals [I. R o j k o v i č, in 
press). 

Petrographic characteristics of the rocks 

The studied rocks are represented mainly by clastic sediments, particularly 
by sandstones and conglomerates, less by shales of grey, green and violet 
colours. A part of the sediments is of tuffaceous character. Volcanic rocks 
are represented by quartz porphyries and by their pyroclastics. 

* RNDr. I. R o j k o v i č, C S c , G e o l o g i c a l I n s t i t u t e of t h e S l o v a k A c a d e m y of S c i e n ­
c e s , D ú b r a v s k á c e s t a , 886 25 B r a t i s l a v a . 
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Fig. 1. Quartz porphyry Willi ;i magma- Fig. 2. Volcanoclastic fragments of quartz 
tically corroded quartz phenocryst. Sam- in psamitic tuff. Sample UIK-38, passing 
pie UIK-12, passing light, 28 x, X nicols, ligth, 28 x, X nicols, photo I. Rojkovič. 

photo I. Rojkovič. 

Q u a r t z p o r p h y r y is less abundant than the pyroclastics. Macro-
scopically, quartz porphyries are greyish-white and pale green in colour and 
with observable phenocrysts of quartz and feldspars. The texture of the rock 
is p o r p h y r i a The groundmass is very fine-grained and its texture is felsitic. 
The grains of the groundmass vary in the range of 1—10 micrometers . Appro­
ximately 95 % of the groundmass consists of quartz and of feldspars. Sericite 
is only secondary and usually does not exceed 5 %. Porphyric phenocrysts 
are represented by quartz and feldspars. Quartz phenocrysts are 0.5—2 mm 
big, a pronounced magmatic corrosion is observable (Fig. 1] . The extinction 
is prevailingly straight, undulatory extinction, however, can also be observed. 
One part of the phenocrysts is recrystallized. Feldspar phenocrysts are 0.5 
—2 mm big, mostly sericitised from the rim, sometimes, however, their com­
plete replacement by sericite in the form of pseudomorphoses takes place. 
Accessorically, columellas of zircon and rutile were observed in the ground-
mass. Chemical analyses of quartz porphyries, as well as those of the re­
maining studied rocks are given in Table I. 

P y r o c I a s I i c r o c k s. Acid volcanism is in tne studied area represen­
ted first of all by ash and psamitic tuffs of quartz porphyries. The minera­
logie composition is better discernible in coarser grained varieties, i. e. in 
psamitic tuffs. Volcanoclastic material is represented, similarly as in quartz 
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T a b l e 1 
Chemical composition of rocks [in weight per cent) 

No. 

FeO 
Fe203 
MnO 
Ti0 2 

CaO 
K2O 
3 i0 2 

AI2O3 
'MgO' 
Na.20 
H2O + 
H2O-

Sum. 

1 

0.15 
1.08 . 

<0.01 
0.14 

. 0.11 
5.41 . 

82.27 
8.14. 
0.21 
1.79 

- 0.41 
0.60 

100.31 

2 

0.11 
1.16 

." 0.02 
0.11 
0,07 "• 

. 5.32 , 
85.19 

7.03 
0.19 
0.14 

:0.36: 
0.54 

100.24 

3 

0.16 
1.01 
0.02 
0.11 
€.43 
5.20 

84.98 
6.71 
0.'36 

<0.01 
0.14 
0.75 

99.87 

• 4 

0.18 
1.29 . 

<O.01 
0.34 
0.22 
8.08 

69.54 
17.03 

0.30 
<0.01 

0.30 
2.66 

99.96 

5 

0.17 
1.36 
0.13 
0.14 
0.38 
5.85 

83.18 
7.59 
0.25 
0.05 
0.33 
1.00 

100.43 

6 

0.12 
1.32 
0.02 
0.22 
0.26 
4.98 

78.71 
10.37 

0.35 
0.99 
0.52 
2.36 

100.22 

RO'Cks: 1—4 quartz porphyry, 5 — psamitic tuff, 6—8 tuffitic sandstone, 9 — 11 
sandstone, 12 — cement oi conglomerate, 13 — quartz-sericite shalei 

No. 

FeO 
Fe203 
MnO 
Ti0 2 
CaO 
K20 
Si0 2 

AI2O3 
MgO 
Na20 
H2O + 
H2O 

Sum. 

7 

0.22 
1.19 
0.01 
0.23 
0.13 
3.51 

81.95 
9,31 
0.74 
0.09 
1.07 
1.76 

100.21 

8 

0.88 
0.89 
0.03 
0.48 
0.15 
3.99 

74.90 
13.07 

1.25 
1.68 
0.18 
2.32 

99.82 

9 

0.75 
1.02 
0.03 
0.64 
0.15 
3.59 

73.95 
14.52 

Q.66 
0.80 
0.69 
3.18 

100.18 

10 

0.71 
1.28 
0.02 
1.30 
0.36 
4.22 

70.15 
15.52 

1.59 
1.27 
0.52 
3.24 

100.18 

11 

2.28 
0.15 
0.09 
0.72 
3.40 
4.76 

61.19 
14.89 

3.85 
0.21 
0.81 
7.41 

[ 99.76 

12 

0.55 
1.49 
0.01 
0.56 
0.26 
2.86 

77.60 
11.47 

0.84 
1.73 
.0.35 
2.45 

100.17 

13 

0.35 
1.78 
0.01 
0.37 
0.14 
5.95 

72.52 
13.98 

1.45 
0.51 
0.38 
2.62 

100.06 

Analysed by M. V o n d ro v i c by X-ray fluorescence. Fe+2 anid Fe+3 determined by 
I. P i s t i o v á by titration, 

porphyries, mainly by quartz and by feldspars (Fig. 2). The fragments are 
very angular to acicular and in some of them, there are observable also 
t races of magmatic corrosion. 

C l a s t i c s e d i m e n t a r y r o c k s are represented by shales, sandstones 
and conglomerates of violet and green colours which depend on the pre­
sence of hemati te pigment or from an increased ratio of sericite. According 
to uranium mineralization, the colour of sediments is grey to black. In sedi­
mentary rocks pyroclastic materials was discernible, according to which it 
was possible to classify one part of the rocks as tuffaceous shales, sandstones 
and conglomerates. The distinguishing of pyroclastic material , i.e. that of 
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volcanoclastic fragments of quartz, is sometimes problematic and, because 
the mineralogie composition is otherwise analogous to that of the clastic se­
dimentary rocks mentioned above, they are described together. 

C o n g l o m e r a t e s have prevailingly quartz cement. Feldspar and se-
ricite are less abundant. Pebble material, mostly 2—5 cm large, is relatively 
poorly rounded. Ratio of pebbles is frequently smaller and conglomerates 
pass into sandstones. In mineralized black conglomerates is common, besides 
of uranium minerals, causing the dark colour of the rock, also pyrite. Pebles 
are represented by the following minerals and rocks: 
— quartz, straight and undulatory extinguished; 
— quartzite with differently sized al lotriomorph grains of quartz or oriented 

metaquartz i tes ; 
— graphit ic shales with fragments of quartz and muscovite; 
— mica schists mostly of elongated form with parallelly oriented muscovite; 
— quartzy ash and psamitic tuffs were established in tuffaceous conglome­

rate. 
Accessorically were found turmaline and zircon. Ore minerals, particular­

ly pyrite are dispersed in the cement but they appear also frequently on 
cracks across the pebbles. 

S a n d s t o n e s are represented by fine grained, medium-grained and 
coarse grained sandstones and tuffaceous sandstones. They are frequently 
inequigranular and their assortment, as well as orientat ion are poor. Poor is 
also the rounding of the material . Oriented teqtures can be observed more in 
fine-grained varieties a l ternat ing with shales. Quartz feldspars and sen-
cite occur in their cement. Clastic fragments consist of: quartz, felspars, mus­
covite, quartzite, sericitic shales. Tourmaline and zircon were found accessori­
cally, while the grains of tourmaline are rounded and the growth of younger 
generat ion of paler colour can be observed on them, zircons form rounded, 
but also poorly rounded, prismatic vrystals. Dispersed pyrite grains are over­
grown by quartz and mainly by chlorite, at the same time being oriented 
with preference in the direction of shaly cleavage, forming, thus, pressure 
shadows. 

S h a l e s are represented by sericitic and quartz-sericitic shales. The fun­
damental part of these rocks constitute sericite and quartz prevalingly of 
oriented texture. Larger quartz grains folow parallelly the orientat ion of 
sericite scales. From other composites were found in the rocks, studied mi­
croscopically: feldspars, muscovite and accessorically tourmaline and zircon. 

Geochemical characterization of the mineralization 

In consequence of the mostly dispersed form in which the ore minerals 
occur and due to their fine-grained character, for a more complete characte­
ristic of the mineralization, analyses of chosen trace elements in the studied 
rocks are necessary. By quantitat ive spectral analysis were established Pb, 
Cu, Mo, V, Ni, Co, Zr and Y by KNDr. J. M e d v e ď , CSc. in the laboratory 
of the Geological Institute of (.lie Slovak Academy of Sciences. Analyses of 
U, Th and of organic carbon were carried out in the laboratories of the 
Czechoslovak Uranium Industry. Uranium was determined by luminiscence 
and, in case of higher concentrat ions, colorimstrically. 
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T a b l e 2 
Correlation coefficients of elements in the studied rocks 109 transformed data] 

U 
Corg 
Co 
Ni 
Zr 
V 
Y 
C u 
Mo 

Pb 
0,72 

—0,17 
0,07 
0,27 
0,17 
0,54 
0,30 
0,61 
0,16 

Mo 
0,53 
0,02 
0,27 
0,27 
0,14 
0,42 
0,23 
0,40 

Cu 
0,59 

—0,10 
—0,02 

0,19 
0,16 
0,39 
0,37 

Y 
—0,03 

0,08 
0,34 
0,37 
0,60 
0,25 

V 
0,36 
0,02 
0,14 
0,13 
0,27 

Zr 
—0,06 
—0,06 

0,39 
0,36 

Ni 
0,20 
0,14 
0,58 

Co 
0,11 
0,30 

Corg 
—0,10 

116 samples 

Occurrence of individual elements 

U r a n i u m is bound in uranium minerals out of which could be deter­
mined in mineralized rocks pitchblende, branneri te and torbenite. In wal l— 
rocks of ore lenses it occurs in separate dispersed uranium minerals and in 
zircon. Its average content in nonmineral ized quartz porphyries of 22 ppm 
and in sandstones, including the tuffaceous ones of 9 ppm exceeds referen­
ce data for analogous rocks. A. V. V i n o g r a d o v [1962] and K. K, T u r e -
k i a n and K. H. W e d e p . o h l [1961] give for granitoids 3.5 and 3.0 ppm 
and for sandstones and sediments 3.2 and 0.42 ppm. Contents of U in rhyo-
lites are given by J. F o r g á č (1970) as 2—13.7 ppm, by J. L. C h e m i n e e 
(1970) as 4.6 ppm and by V. A. M a x i m o v s k i j and V. N. Z e l u p u g i n 
(1972) as 3.6 pp. For psamitic rocks bring J. J. W. R o g e r s — K. A. R i-
c h a r d s o n (1964) 1.5 ppm for arkoses and 2.1 ppm for greywacks, H. 
D. H o l l a n d — I. L. K u l p (1954) 2 ppm and L. S. J e v s e j e v a — A. 
I. P e r e ľ m a n (1962) 4 ppm. From the above mentioned follow t h e higher 
contents of U also in wal l—rocks of ore lenses in the area of Považský 
Inovec. 

L e a d occurs chiefly in galena and in a lesser extent in uranium minerals 
as radiogenic lead. 

C o p p e r occurs in chalcopyrite, tetrahedri te, bornite, diagenite, covellite 
and torbenite. 

M o l y b d e n u m is bound in molybdenite which was microscopically de­
termined only rarely. 

N i c k e l and c o b a l t do not form separate minerals but isomorphously 
substitute Fe in pyrite. 

V a n a d i u m substitutes probably in consequence of close ionic radii iso­
morphously Fe, Ti and Al in minerals ' as rutile, sericite and others. Separate 
minerals of vanadium were not determined so far. 

Z i r c o n i u m occurs in the mineral zircon which is a current accessory 
mineral of tlie studied rocks. 

T h o r i u m is bound to uranium minerals given above. Its contents 
on the.detec.r ivi ty.Timit ' .ot the analysis with small variability which 
not allow a sufficient interpretat ion of its distribution. 

Y t r i u m occurs in uranium -minerals a s .we l l as in zircon which is con-

very 
does 
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Fig. 3. Geochemical section of the drilling 744. 1 — sandstone, 2 — conglomerate, 
3 — tuffaceous sandstone. 4 — psamitic tutf. 
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firmed by the results achieved by the X-ray microanalyser as well as by an 
expressive positive correlation Y/Zr (Table 2). 

Geochemical sections of drillings and from mines show occurrence of 
maximum concentrat ions in essence in two horizons (Fig. 3, 4}. The upper 
horizon of mineralization is represented mostly by psamitic and ash tuffs 

Fig. 4. Geochemical section of the driling 44 A. 1 psamitic tuff, 2 — tuffaceous 
sandstone, 3 — tuffaceous conglomerate. 
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\í 
Fig. 5. Geochemical section of the driling GP-44, 1 — tuffaceous sandstone, 2 — 

quartz porphyry, 3 — sericitic shale, 4 — tuffaceous conglomerate. 

and sandstones, often with pyroclastlc material (Fig. 4) . The lower minera­
lized horizon occurs mostly in conglomerates (Fig. 3), or tuffaceous con­
glomerates (Fig. 4) with a subordinate ratio of psamitic rocks. U, Pb, Cu, 
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T a b l e 3 
Arithmetical average contents of elements in nonmineralised rocks in ppm 

U 
Pb 
Mo 
V 
Cu 
Ni 
Co 
Zr 
Y 
Th 
Corg 
n 

Quartz 
porph) 
ry 

22 
14 
4 
42 
13 
5 
16 
118 
27 
— 
— 
2 

Tuff 

11 
25 
5 

375 
144 
9 
40 
166 
34 
3 

775 
8 

Comglo 
mera.tG 

17 
119 
2 

251 
67 
16 
30 
156 
24 
3 

1925 
13 

Tuff. 
conglo 
merate 

20 
59 
4 

348 
39 
17 
22 
231 
22 
2 

667 
8 

Tuff. 
congl.-
•oongl. 

18 
96 
3 

288 
56 
16 
27 
185 
23 
3 

1506 
21 

Green 
sand­
stone 

14 
46 
7 

198 
227 
27 
32 
227 
25 
4 

1811 
10 

Tuff. 
green 
sandst. 

4 
14 
2 
82 
120 
6 
28 
177 
29 
4 

1500 
11 

Tuff. 
green 
s. + g.s. 

*J 

30 
5 

137 
171 
16 
30 
201 
27 
4 

1647 
21 

Violet 
sands 11 
ne 

2 
1 
1 
80 
1 
34 
33 
229 
21 
2 

867 
3 

Shale 

1 
4 
1 
37 
5 
18 
79 
150 
41 
— 

1000 
2 

n.= number of samples 

Y and Mo, less Ni and Co are distinctly increased in both horizons. The 
best coincidence of maximum concentrat ions with U in vertical sections 
shows Pb. The highest contents of Cu correspond with U, but they are in­
creased in a wider extent, upart icularly in the direction from the lower 
to the upper horizons (Fig. 4) . The highest concentrat ions were found in 
the upper horizon, especially in tuffs, however, in some drillings, there were 
found higher contents of ore elements rather in the lower horizon. From 
vertical sections is evident the different distribution of Zr, V and organic 
C. Sometimes can be observed their moderate increase in the overlying ore 
horizon (Fig. 5] but also in the underlying of the lower horizon (Fig. 5). 
Cross sections, as well as longitudinal sections of ore lenses show the zo-
nality of ore concentrat ions with maximum concentrat ions in the centres 
of the lenses. 

Asociation of ore elements 

Association of ore elements reflects the mineralogical association of ore 
mineralization represented mainly by pitchblende, galena and chalcopyrite, 
accompanied in horizons with uranium mineralization and younger quartz-
-carbonate veins by the following ore minerals : arsenopyrite, bornite, bran-
nerite, covellite, digenite, goethite, hemati te , molybdenite, pyrite, sphaleri te, 
te trahedri te and torbernite. 

Association of ore elements show statistical values as for instance the 
coefficients of liner correlation, ari thmetical and geometrical means and 
s tandard deviations. The coefficients of l inear correlation show high corre­
lation with uranium in lead and a distinct one in copper and molybdenum, i.e. 
association of galena, chalcopyrite, te t rahedri te and molybdenite with ura­
nium minerals (Table 2). The relation of organic carbon to ore elements 
is interesting from the point of view of the origin of ore mineralization. 
From the calculated coefficients it is possible to eCclude their mutual rela­
tion. With its low content of organic carbon in sediments, as well as by the 
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T a b l e 4 
Arithmetical and geometrical means (in ppm) and standard deviations o£ elements in 

ash and psamitic tuffs. 

U 
Pb 
Cu 
Mo 
Co 
Ni 
V 
Y 
Th 
Zr 
Corg 

n 

—U 

x 
11 
25 
144 
5 
40 
9 

375 
34 
3 

166 
775 

8 

+ U 

x 

332 
472 
18 
37 
46 
592 
172 
— 
283 
— 

26 

±u 
x 

260 
395 
15 
38 
37 
541 
140 
3 

255 
775 

34 

Xg 

79 
162 
3 
24 
28 
257 
48 
— 
182 
674 

34 

s 
1,29 
0,66 
0,63 
0,58 
0,42 
0,39 
0,53 
0,45 
— 
0,28 
0,27 

34 

Expanalions: x-arithmetical mean; Xg-geometrical mean; s-standard deviation (in log 
transformed data); n-number of samples; —U—rocks without uranium 
mineralization; +U—uranium mineralized rocks. 

absence of its relation to uranium, the Permian of the Považský Inovec Mts. 
is similar to the Permian of the north-gemerides (I. R o j k o v i č, 1968), in 
contrast to the sediments of the Permian of the Choc nappe, rich in 'carbo­
nized r e m n a n t s of plants, binding uranium mineralization (L. N o v o t n ý 
— T. B a d á r , 1971; I. R o j k o v i č , 1974). 

The average contents of the analysed elements show (Tab. 3, 4, 5, 6) 
a distinct increase of uranium content but also of Pb, Cu, Mo, V and part ly Y, 
Ni and in ore-mineralized rocks. Due to a frequently problematic distinction 
of pyroclastic mater ia l in the sediments, the statistical values are given also 
together for psephitic and psamitic rocks without regard to the presence or 
absence of pyroclastic mater ia l in some of them (Tab. 5, 6). A distinct 
decrease of organic carbon contents can be observed in relation to the pre­
sence of pyroclastic material . The lowest contents of organic carbon are in 
tuffs, higher ones in tuffaceous rocks and the highest ones in sandstones and 
in conglomerates (Tab. 4, 5, 6). The highest concentrat ions of ore elements, 
especially those of uranium, in a lesser extent of Cu and Pb were found in ash 
and psamitic tuffs of the upper mineralized horizons. That is the cause why 
the highest average contents of these elements are in tuffs. On the contrary, 
the violet sandstone and sericitic shales show distinctly lower contents of ore 
elements than green and grey psephitic and psamitic rocks (Table 3). 

Average contents of e lements in quartz porphyries and in non-mineralized 
psamitic sediments correspond quite well with their average contents in 
granitoids and sandstones, as described by A. P. V i n o g r a d o v (1962) and 
K. K. T u r e k i a n and K. H. W e d e p o h 1 (1961). Increased contents in 
the Považský Inovec Mts. show U in quartz porphyry and U, Pb and Cu in 
psamitic sediments. 

In camporison with quartz porphyries of the Permian of the north-geme­
rides, the quartz porphyries of the Považský Inovec Mts. show analogous 



GEOCHEMICAL CHARACTERISTICS OF PERMIAN ROCKS 135 

T a i b l e 5 
Arithmetical and geometr ical meas (ni ppm) and s tandard deviations of elements in 

conglomerates and tuffitic conglomerates 

U 
P,b 
Cu 
Mo 
Co 
Ni 
V 
Y 
Th 
Z r 
Corg 

n 

conglomerate 

— U 

X 

17 
119 
67 
2 
30 
16 
251 
24 
3 

156 
1925 

13 

+ U 

X 

222 
328 
39 
26 
18 
469 
20 
3 

192 
1120 

11 

±u 
X 

166 
186 
19 
28 
17 
351 
23 
3 

173 
1559 

24 

tuffitic 
conglomerate 

— U 

X 

20 
59 
39 
4 
22 
17 
348 
22 
2 

231 
667 

8 

+ U 

X 

173 
89 
2 
15 
14 
661 
29 
0 

127 
768 

6 

+U 
X 

108 
60 
3 
19 
16 
482 
23 
2 

187 
738 

14 

conglomerate + tuffitic 
conglomerate 

— U 

X 

18 
96 
56 
3 
27 
16 
2S8 
23 
3 

185 
1506 

21 

+ U 

X 

205 
243 
26 
22 
17 
537 
23 
2 

169 
988 

17 

+u 
X 

145 
140 
13 
25 
17 
399 
23 
3 

178 
1254 

38 

Xg 

45 
45 
2 
14 
14 
226 
19 

154 
972 

28 

s 

0,94 
0,73 
0,61 
0,51 
0,49 
0,27 
0,45 
0,28 

0,23 
0,32 

38 

Explanations: x-arithetical mean; Xg-geometrical mean: s-standard deviation (in log 
t ransformed d a t a ) ; n-number of samples; —U—rocks without uranium 
mineral izat ion; +U—uranium mineralized rocks. 

T a b 1 e 6 
Arithmetical and geometrical means (in ppm) and s tandard deviations of e lementes 

in sandstones and tufftic sandstones 

U 
Pb 
Cu 
Mo 
Co 
Ni 
V 
Y 
Th 
Zr 
Corg 

n 

Sandstone 

— U 

X 

14 
46 
227 
7 
32 
27 
198 
25 
4 

227 
1811 

10 

+ U 

X 

182 
526 
28 
32 
63 
288 
25 
2 

270 
1350 

4 

±u 
X 

85 
312 
13 
32 
37 
224 
25 
3 

239 
1669 

14 

Tuffitic 
sandstone 

— U 

X 

4 
14 
120 
2 
28 
6 
82 
29 
4 

177 
1500 

11 

+ U 

X 

476 
456 
4 
32 
25 
573 
34 
4 

214 
787 

8 

+U 
X 

209 
261 
3 
37 
20 
289 
31 
4 

193 
1183 

19 

*i| Sandstone + tuffitic 
H'iJ sandstone 

— U í + U 

x X 

9 
30 
171 
5 
30 
16 

137 
27 
4 

201 
1647 

21 

378 
479 
12 
32 
38 
478 
31 
3 

233 
975 

12 

±u 
X 

156 
283 
7 
31 
27 
61 
28 
4 

i.12 
1387 

33 

xs 

29 
39 
3 
21 
20 

.110 
25 

200 
1111 

33 

s 

1,19 
0,84 
0,82 
0,53 
0,43 
0,32 
0,49 
0,20 

0,15 
0,28 

33 

Explanations: x-arithmetical mean; xg-geometr ical mean; s-standard deviation (in log 
transformed da t a ) ; n-number of samples: —U—rocks without uranium 
mineral izat ion; +U—uranium mineralized rocks. 
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contents, except of a lower content of Cu (I. R o j k o v i č, 1969]. Ore bearing 
psamitic and psephitic rocks of the Považský Inovec Mts. show lower 
contents of nearly all analysed elements when compared with similar rocks 
Írom tlie Permian of the north-gemerides (I. R o ] k o v i č, 1968) and from 
the Choč nappe in the Vikartovský chrbát area (I. Rojkovič, 1975). Similar 
content shows only V and in comparison with the Permian of the north-
-gemerides, also Pb and organic carbon. The association of elements of 
ore-mineralization is pointed out by the dispersion of contents. The average 
contents ore high not only in elements of ore mineralization with high concen­
trat ions in the ore lenses, but also in elements with high concentrat ions in ore 
lenses as well as in non-mineralized rocks which do not have any relation to 
ore mineralization. In contrast, the s tandard deviation (in log) compared 
to their means shows a relative enrichment of elements in the ore lenses. 
Some elements with high contents vithout relation to ore mineralization, as 
organic carbon and zirconium, have a relatively low s tandard deviation, 
because they are relatively uniformly dispersed in the rocks (Tab. 5, 6). On 
the contrary, some elements with lower contents as molybdenum, less yttrium, 
nickel and cobalt are concentrated in the ore lenses a n d ' t h e r e f o r e their 
s tandard deviation is also relatively high. The value of the standard, deviation 
of the elements, concentrated in ore lenses, i.e. of U, Pb, Mo and Cu is appro­
ximately above 0,5. Typical e lements of mineralized rocks among them are 
U, Pb and Cu, showing maximum values of means. 

From the above mentioned it follows that for the uranium mineral ization 
in the Permian of the Považský Inovec Mts. is typical the following asso­
ciation of e lements: 

1. Dominant elements of ore mineral ization: U, Pb, Cu 
2. Adolitional element: Mo 
3. Accompanying elements of ore mineral ization: Ni, Co and partially Y 

and V. 

Translated by B. Ivanova 
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