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J O Z E F F O R G Á C * 

TRACE ELEMENTS IN BASALTS OF SLOVAKIA 

(Fig. 1-15) 

A b s t r a c t : Basalts are found 111 Slovakia in the ľ a l i o u of central and 
southeastern Slovakia. In this paper I present average contents of trace elements, 
their d is t r ibut ion ami mutual relations ol macro- to microelements and between 
microelements. I also show dependence ol" the content ol microelements on tilie 
amount of o l iv ine u 1111 pyroxenes indicat ing different sinus in the content of 
some microelements in minerals iď basalts in central and southeastern Slovakia. 

P e s i o M e : E a a a j i b i b i pa3BHTH Ha T e p p n r o p i n i Ci iOBaKi in B oÓJiacTii c p e j u i e i i 
n loroBOCTOHHOH CjiOBaKMH. B cTaTbe n p H B e n í i T c a c p e a n e e coii.ep>KaHMe p e a K i i x 
SJieMeHTOB, IIX paCUIMpeHUe H B3aHMHbie CBH3H MaKpOSJieMeHTOB C MHKp03J[eMeH" 
TQMH H CBH3b MHKp03Jie>ieHT0B A p y r C /CpyTOM. / l a j i e e nOÄaeTCH 3aBHCHM0CTb CO-
nepíKaHHH MPiKpoaJit MeHTOB OT KOJiMqecTBa ojiHBHHa H nnpoKCCHa c yKasaHHeM 
Ha OTJIHHHTejIbHbie 3HaKH B C01iep>KaHHH HCKOTOpblX MHKpOSJieMeHTOB B MHHepa-

j i a x B 6 a 3 a j i b T a x e p e a n e r i H ioroBOCTOHHOH C n o u a K H H . 

Introduction 

Basalts in S l o v a k i a lo l l in its o r i g i n into the f ina l singe of l l ic d c v o l o p n i p n l of the 

C a r p a t h i a n orogene. T h e y arc f o u n d in the region ol central and sonl i ipas lpr i i S l o v a k i a 

in n u m e r o u s I I IMIIPS. p r e d o m i n a n t l y in the lorrr i ol la\'a streams and IPSS as dykes. 

Pyroclas l ie i n a l c r i a l is represented í is l u f f s . Iiil'i'iles and shreds, Basalts are m o s t l y 

spread by us 111 southeastern S l o v a k i a (F i j i . I ' . w h e r e they are f o u n d in the I p l a n d ol 

F i ľ a k o v o and at the margins of the R i m a v a and Lučence Basin. In the l i m e ol their 

o r i g i n they fal l into l.hp I pper Pl iocene to L o w e r Pleistocene (() . P p j ľ a ť. I!).)/: A. 

( ' c e l i n v i ľ I!).)!)'. In central S l o v a k i a basalts are spread c o n s i d e r a b l y less. T h e y are 

f o u n d in the M o u n t a i n s of Sl i i ivnir . i l and J a v o n e (F i j i . - • I'or ( le lerminal . ion ol' the age 

of basalts f r o m central S l o v a k i a there are no evidences by fauna and s t a l i n g their age 

as I' l ioeene to Pleistocene is re lat ive, d e r i v e d f r o m s u p e r p o s i t i o n to l l lp u n d e r l y i n g 

andesi le and r h y o h l e complexes and c o m p a r e d lo basalls ol southeastern S l o v a k i a . 

As lo their p e t r o g r a p h y basalls were Irealed by F. h i a I a il!).'SS. I!).>'2) and r p c c n l l y 

l l ie i r detai led p e l r o g r a p h i e - p e l r n r h o m i c c h a r a c t e r i z a t i o n Iron) central S l o v a k i a was pre­

sented by M . S í m o v á ( I !)(>">) and f r o m soi i l l ieas lern S l o v a k i a by A. M 1 h á I 1 k o-

Ví í (lí)(i(>!. ľ l i p y d i s l i n g i i i s l i e d several p e l r o g r a p l n c types ol basalls l ike basai i i lo ids. 

l i m b i i r g i l o i d basaniles. basaui lcs. a n i p h i b o l e and plagioklase basalls. A l l lbe i b s l i n -

guished typos i n c l u d e o l i v i n e . T h e i r c l i e n i i s m and p e l r o g r a p l n c c o m p o s i t i o n are g i v e n m 

lab. I. '_!. T h e basalls oľ so i i l l ieas lern S l o v a k i a are designaled by A. M 1 h ;i I 1 k o v ú 

nXi l i í as exc lus ive ly a l k a l i n e w h i l e ll iese f r o m cenlra l S l o v a k i a are nol exc lus ive ly 

a l k a l i n e , ihev a c i p i i r e d l l ie more a l k a l i n e character by m a g m a d i l ' f e r e i i l i a l i o n ' . \ l . Š í ­

m o v á !!)().)). l i o l h the authors agree thai basalls o r i g i n a t e d I r o i n m a g m a ol a l k a l i n e -

calcareous character and as a consequence ol d i l lerenl laf ion the m a g m a has a c i p i i r e d 

a more a l k a l i n e character, g e l l i n g g r a d u a l y poorer in s i l i c o n . 

" li.N'Dr. .1. L o r g á i\ CSc. Dionýz Štúr Institute o ľ Ceology. l ira I išla va, Mlynská dolina I. 
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Ílu1 «i'i>al ni tin1 presented paper is In continue Ml tlie lore^omu works, In ivcnnl and 
clear ii|> distribution ni microelements and their relation 11 > macroclcmenls mul niincrn-
I < > ii i < •; i i ľomposilion iil basalts. 

Methods oj Investigation 

I ho sluilv ni I race olemenls was performed ill eiiřhtoen localities. l'"or ilelerniiiialion 
ni Irace elemenls the same samples were used as for chemical silicate analyses and 
pelroirrnpliir analyses as mentioned in the works l>y A. M i h á 1 i k o v á l!Ki(i. M. 
S í m n v á 1965). T h e samples for quanti tat ive spectral analysis were diluted alter 
homogenizalion in ihe ratio I : I will] <rarpliie powder, into which inner s landanls were 
admixed, and lhal I'd and In in concentration of hundredths . The analyses were per-
loi'iiied on spectrograph IÍ •/if)2. exposure fi() seconds al (i amperes and alter a pause 
<il I.) seconds 1.) seconds al !• amperes. I lie speclra were registered on photographic 
plate. AjjTa lilau l ixtrahar l . lib and l.i were ascertained particularly on spectrograph 
ISP . ) ! . dilution of homogenized samples I : I with \ a ( ' l and scinl illation was carried 

•v. 
/ 

X/" 

0 
-C 

Z" r+ 

l-'ifi. I. Scheme of extension of hasalls in soulhca 
aslir material of basalts. C — places of samplim 

table I. 

•n Slovakia. A - basalts. I! - \<\ ro-
I'.xnlanalions imnibers I—S are willi 
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nul .-il (i amperes in line minule. The spectra were i-c<4 is I ci-ci [ on photographic plate 
I 850. The delails about [he applied methods are in llie work by (I. K n p r o (1963). 
I'lie samples were analysed by M. K I i n e e k o v á in [lie laboratory of lbe Dionýz 

Si úľ Institute of (leology. 
Prom eaeli studied locality the same sample was analyzed five times b y quanti tat ive 

spectral analysis in order to exclude accidental error and form these results lbe average 
was made lor each locality mentioned in tables. 

When lbe a m o u n t of the microelement was below lbe sensitivity m i n i m u m of the 
picture, it was taken as zero In delermiaat ion of average values. In compiling distri­
bution curves all determinations of microelements were applied (ó times from each 
locality) in order to catch all the width of their distribution and dispersion. In further 
evaluation. I only apply average values For each locality. 

DiffiTcnliation cij Mcignta 

following' crystallization of the magma, from which the discussed basalts were 
lormed. I set out from reaction series found out in pelrograpbic study Í.\F. S í m li v á 
lilii.). A. M i h á 1 i k o v á l!)()(il. for dark-coloured minerals — olivine-pyroxono-bio-
Iil.o and for light-coloured minerals — ('a plngiklase-Na plagioklnse-ncpheline and from 
chemical composition of basalts. I also set out from the fact lhal olivine and pyroxene 
crystallizing from the magma as early minerals under higher temperatures include more 
magnesium than iron In structural lattices (T. 15 a r I b 1906). whereby in lbe niell 
lbe content ol iron relatively increases and the ratio of magnesium to iron is changing. 
( ) n lbe oilier band in initial stages of magma crystallization plagioklases richer In 

Scheme of extension of basalls in central Slovakia. A — basalts. 1! - places ol' 
snmnling. Kxplanalions lo numbers '.) lo IS arc with tabic 2.1 
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anorlhi le constituent ori<riii:itt> iiiul increasingly will) magma cryslallizalion lbe ľaliu 
dl' albito and anorlhi le constituent is changing relatively as il is evident From the petro-
graphic studies of the ľiu-cuni nu authors . Kxprossing I In- succession ol crystallizing 

ľo : ! + + ľc- ' + Mu 
differentiation. I chosc tlie ratio ol iron to magnesium as — — — — —• — -—~ 

Mg + ľ r' + ľ c- + .Mn 
against the ratio of albitc to anorlhitc calculated from chemical analyses. Since the 
prevailing part of the studied rocks includes nepheline. I added il to albite a--

norm. all) + ncpli. . , , . . . . . r 

. I| is evident Ironi graphic presentation ol the ratio ol 
norm. anor. + all). + nepli. 

iron to magnesium against that of albitc to anorlhi le (.fig. ,'i) lhal basalts are forming 
a Tidali\ ely continuous scale ol cryslalliza-
lional differentiation of the magma with 
lineal' trend of succession. As il is evident 
from ihe dislribution of the points of pro-
jecilons. hasalls from central and south­
eastern Slovakia are mulually ovoralupping 
in direction of the linear trend ol magma 
differentiation. Willi increasing magma tliT-
fereii'lialion representation of magnesium 
lowers distinctly : fig. V. whal roughly 
corresponds to the amounl ol olivine m 
rocks lali. 1.2). similarly as at megnesium 

u , .._, - also representation of calcium decreases. 
C Q. / The conlcnl of sodium an silicon increase; 
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Kig. .'!. ti ľ;i]>liiľ presental im 
tallizalion. 

with gradual crystallization of magma in the mel I (fig. 'i while representation of alumi­
nium and polasium docs not show any marked changes. I his succession ol magma crys­
tallization is also confirmed by representation of chromium, nickel, cobalt and lithium 
showing a tendency of accumulation in iron-magnesium minerals in the. firsl stages ol crys­
tallization. Their representation in basalts corresponds to the ratio ol iron to magne­
sium fig. ô . The mentioned analysis shows thai the hasalls of Slovakia originated, 
from one mother rock, from which different pelrographic rock types have formed by 
almost continuous differentiations. Il is to remark lhal with increasing differentiation 
a tendency of magma enrichment in silicon and sodium appears indicating the succes­
sion of differentiation of this basic magma Inwards more acid members. As most basic 
in the region of central Slovakia appeared the rocks from Banská Bela and Banska 
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SliiiviuYii nud llie most acid 
ones llie basalts from liacú-
POV and Lomno. In soulli- 2U 
easlern Slovakia the most 
basic mcks arc found in 
llajnačka and Surica and a- " 5 
most acid the basalts from 
l l ie l o c a l i t y Bui 'kul — l lauáč —P 

o 
were p r o v e d . Q Q 

O 
Distribution oj Trace /'.7c- 6 
mails and Their Binding to 

Minerals 

In [bis chapter I prcsciľl 

'!>• w i d e scale. In lb 

I' i;;. \. 11 ľ.iphio presentation 
>ľ llie clin utri' of 11 li- content 
»l clement in (lii 'cclinn ol 

iii.iii inn crvs la l l i /a l ion. 

o 2 2 

20 

4 •-

3 -
d i s t r i b u t i o n of trace cle- ~^> 
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rent relat ions of mieroele- 0 

inei i ls In some minera ls in ° S 
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T i ! Il Chemical a n d Mincrnloj j iea! C o m p o s i t i o n of 
Basalts ľniiii Central S lovakiu 

Wo i-í it 

SiO, 
Tin., 
Al.,(l, 
F e l l , 
ľel I 
M nil 
MjrO 
Call 
Xa.,0 
K,(l 
P,l I-, 
11,1 )*• 
H . , 0 -

1 

46.17 
L.72 

1.5.11 
7.36 
8.09 
11.11 
1.71 
8.81) 
1.16 
2,28 
0.91 
ll.llli 
0,38 

Lias 

2 

45.31 
1 

13 
;; 
8 
0 

1 1 
10 

• ) 

1 
II 
(I 
n 

88 
17 
56 
31) 
17 
1)6 
31) 
80 
3' ' 
.>/ 
12 

IK 

miles 

15.21 
1.71 

17.38 
1.62 
1.86 
II.Ill 
li.11 
9.10 
3>.35 
1.27 
0.31i 
3.18 
1.62 

'. 

15.21 
[.on 

13.10 
/, •)•) 
8.07 
0.17 

13.17 
0.21 
2.111 
1.(16 
0.11 
0.1 1 
0.21 

Ampli i-

nole 
basa l t s 

5 

53.27 
1.60 

15.11 
/, •)•) 
3.72 
0.21 
1.53. 
8.26 
1.13 
2.80 
0.25 
0.20 
11.17 

6 

18.85 
1.08 

17.50 
/ , • > • > 

6.85 
0.1!) 
1.27 
7.01 
1.06 
1.80 
0.50 
0.13 
0.80 

ľ h - i o U a s e 
, 

7 

10.02 
1.S0 

10.110 
1.15 
,)..>.! 
(1.63 
'..12 
0.1)0 
5.70 
2.10 
0.00 
0.55 
0.75 

s 
511.Ill 

1.00 
17.011 

1.10 
5.07 
0.22 
1.90 
8.81 
1.10 
1.70 
0.63 
1.11 
0.10 

S u m : 90.98 99.69 99.60 00.18 99.3,1 99.11 9!).11 100.30 

Pla-iioklase 
Olivine1 

Xephel ino 
A niphi lmle 
ľi-anirite 

C.a-aiifíito 
Aeuiľino 
ľ y ľ o x o i i o 
Annrt l ioetase 
Klionile 
AceOSM.ľioS 
Ampli i lmlo needles] 
+ Apat i te + X o p h e l i n e clo. 
M a g n e t i t e anil ore min . 
X o p h e l i n e + /.oolites olo. 
A naloino 

t ( I m n n d m a s s + Accessories 
+ /.oolites 

Modal C o m p o s i t i o n 

1 2 5 0 

10.12 j 10.3,(1 
1.05 j 22.10 
8.01 

51.95, 55.1 ľ. I 
5.1 I -

I 
30.911 i 28.20 3,0.07 59.10 69.60 , 59.70 
29.5,0 I .",[.50 9.3,0 15.1X1 5,00 j 13,00 

20 - I.KI 
27.6(1 1.10 

28.80 

— j 21.90 I 1.70 10.70 11.11!) 20.1(1 
— — 2.00 

7.50 

6.55 i 5.10 i 
8.50 - 1.52 1.80 

5.10 6.90 3,.Id 
7.00 - 2.10 i -

2.5,0 -

- - 1.80 

99.51 99.90 100.00 1110.50 99.57 100.02 98.00 99.80 
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Ti l li I c 2. Cl iemiia l 
of Bnsnlls fn 

iid Mineraloirieal Lom 
Soulhcí i s lcrn SlovnUiii 

Sil)-, 
T i l ) , 
A 1,1),, 
I''ľ,l )•; 
Kel ) 
Mni) 
M e d 
CiiO 
Xii-,0 
K,() 
ľ,il-
Cl), 
l l ,() 
11,1 )-

S u m : 

liilSill 

9 

48,28 
2,33 

17.22 
',.58 
li.17 
D.22 
4.69 
8.68 
3.19 
1.70 
D.ll) 
i i .n; 
0.29 
2.3,") 

100.05 

1 i 11 > i (1 s 

10 

40,10 
2,55 

1.4.71 
0,95 
0.50 
0.18 
1.09 
8.89 
3.78 
1.30 
0.55 
2.74 
0.33 
0.88 

100.21 

Limb 
bas 

II. 

12.75 
1.93 

11,42 
1.05 
5.1.9 
0.32 
7.80 

12.79 
2.51 
1.57 
0.20 
2.18 
1.71 
2.19 

99.73 

\\ 

llľgiloill 
mi les 

12 

11.09 
1.90 

15.15 
3.98 
5.00 
0.27 
7.78 

1 1.07 
.",.27 
2.52 
0.22 
1.12 
0.83 
1,58 j 

99.98 

eijrlii 

13 

15.53 
2.70 

10.70 
0.70 
0.70 
0.20 
8.00 

11.13 
3,15 
1,83 
tr. 
0.31 
1.28 
0.78 

100.00 

N 

14 

11.92 
1.88 

16,59 
3.43 
0.32 
0.24 
9.03 

10.70 
3.50 
2.10 
0.12 
0.41 
0.38 
0.86 

100,54 

Cjlllľl im 

15 

41.23 
2.01i 

15.87 
5.0.1 
5.79 
0.17 
7.21 

1 I.OI 
3.15 
1.31) 
tr. 
D. 10 
0.50 
2.87 

99.87 

basani t i 

16 

48.53 
1,88 

16,03 
2.05 
8.07 
0.20 
7.32 
9.01 
3.61 
1.30 
0.17 
0,30 
0.32 
0.92 

100.49 

S 

17 

40,53 
1.71 

18,21 
3.21. 
5.15 
0.32 
0,34 
8.09 
5.09 
2.90 
0.51 
0.1 1 
11.29 
0,94 

IIMI.00 

18 

42.75 
1.9.3 

14.42 
4.05 
5.1.9 
0.32 
7.80 

12.79 
2.51 
1.57 
0.20 
2.18 
1.71 
0.1.9 

99.73 

Modal f mii|">:-itmm 

[Ta»ioklasc 
(Hiv ine 
X e p h e l i n c 
A n i p h i b n l e 
P v r o x e n c 
ľi-allĽllľ 

Auin'le 
Aegiľillc 
Kl inoens la t i l c 
I )[)iiuitľ 1111II. 
'anipl i . |>\ r. 
ľalaj. . 
Piirjí. 
I! found mass 
Aľ iu i .+ca lc i le 
Qliaľl/. 
Zoolitr/MnííiuUilľ 
Apali le 
Kboni te 

9 

] 

00.02 
8.40 
0.81) 

— 
— 
~ 
6.66 
— 
11.1)7 

2 .10 ' 
— 
0.48 
— 
— 

1.5.47 

-

10 

20.20 
2.81 
3.48 
2.11 
7.13 
— 
— 
— 

0.73 

— 
— 

' » ! ) •>',) 

9.72 
— 

11.20 

-

II 

19.80 
13.25 
— 
— 

— 
1.31 
— 
— 

0,02 
0.17 

20.93 
7.27 
0,19 

10.71) 

5.2/ 

12 

1.0.57 
J 8.57 

— 
0.09 

1 1.85 
0.57 
0.15 

0.18 
9.91 

22.09 
— 
0.59 

10.07 

~" 

13 

10.58 
20.95 
16.61 

— 
35.7-» 

0.10 
-
— 
— 

— 
1.1 1 
— 
_ 
— 

8.15 

0.56 

14 

19.05 
31.02 

8.81 

— 
— 

18.93 
29.83 

0.34 

_ 
_ 

3.18 
0.40 
— 
0.55 

-

15 

1 1.23 
11.39 
31.13 

— 
5.19 
— 
_ 
2.00 
1.72 

— 
•i 

— 
— 

6.80 

0.25 

1.6 

27.69 
23.87 
19.01i 

— 
10.IS 
— 
6.31 

0.78 

_ 
0.06 
— 

10.59 

1' 

35.90 
1 1.08 
1.2,51 

— 
— 
— 

12.32 
— 
0.32 

— 
_ 

10,08 
0.61 

10.81 

-

18 

23.09 
5.20 

21.01 

— 
21.91 

— 
8.55 
0.32 
2. IS 

_ 
0.47 
— 
— 
_ 

12.58 

-

S i n n : 100.00 90.00 10(1.00 911.00 911.00: 99,94 j 100,00 1100,00 j 100.00 11.00,00 

Conipiliiil n m m l i n g lo the work liy A. M i I, á i i k ci v á (1966i. I. n c a I i I i e s: 9. ľ,„l-
i-cľanv, lil. M a š k o v á , I I . S u n i e . 12. I [apiát 'ka. 13. Bi i lharv . I I . K o n ľ ú d o v e e . 15. ľi l ' i ikuvu. 
16. Běl ina. 17. ľmilzevce. IS. BoľUiil-Hafráe. 
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l.onuin belong. The second peak IN horn 

I50 to 200 ppm. will) basalts from Bacu-
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average analyses (lab. •!) concentration of 

chromium varies in basalts ol central Slo­

vakia from 30 to 380 ppm and the axe-

rage value of chromium for tins region is 

200 ppm. Smaller dispersion of chromium 

concentration is present, in basalts ol south­

eastern Slovakia (from 20 to 350 ppm"!. 

The curve of ari thmetic frequency does not 

form any distinct peak of culmination (fig. 

(iiľ bul is flal in shape. According In ave­
rage analyses (lab. 1) representation of 
c h r o m i u m varies from 39 to 2'ii) ppm. The 
average value of chromium content for 
basalts of southeastern Slovakia is !•>'> 
ppm (lab. •>'. 

Representation of chromium in basalts of southeastern Slovakia is in direct relation 
to the content of magnesium and its content decreases with the decrease of magnesium 
representation almost in direct proportion (fig. 7a). In basalts of central Slovakia 
chromium shows more distinct relation to bivalent imu than to magnesium (fig. 7a. b). 
These relations correspond to basalts of southeastern Slovakia with llie content of olivine 
(fig. 8b) and to basalts of central Slovakia with the content of pyroxenes (fig. 9a). It is 
evident then that chromium in basalts of southeastern Slovakia is bound to olivine, 
where it substitutes magnesium, while in basalts of central Slovakia it substitutes iron 
in pyroxenes. 

N i c k e l shows in basalts of central Slovakia similar dispersion of concentrations 
as cobalt, and that within the range of I \ to 500 ppm. The curve of arithmetic fre­
quency for nickel (fig. 6g) shows distinct peak of culmination between 0 and 50 ppm. 
where basalts from the localities of Banska Bela. Dobrá Niva. Lomno and Devičie 
belong. Towards higher concentrations the curve acquires a slightly falling course with 
several little distinct peaks. The concentration of nickel varies from 22 to 205 ppm 
(tab. 3 at the studied localities of central Slovakia according the average contents. I he 
average content of nickel is M3 ppm for this region. Nickel shows narrower dispersion 
of concentration in basalts of southeastern Slovakia. 20 to 200 ppm. Its frequency curve 
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docs nol form any distinct peak, liul Iwti smaller peaks, llit1 liľst between till and 
100 ppm. where the basalts ľrom Podreěany. Mašková ami Kiľakuvo belong, ľhe 
second peak is between I, >() and 200 ppm. where [lie basalts from Bulhary. Konrádov-

no 

120 

£ 100 
C L 

CL 80-
•— 
-J 60 

40 

400 -
E 
5_ 300 
C L 

^ 200-

t ™ CL 
CL 

V 20 

400 

E 300 
C L 

Q- 200 
._̂_ 
^ 700 

400 

£ 300 
C L 

Q- 200 

O ioo 

• 
• 

" xx 
• / X 

/ 
• 

• • 

X 

x / 
/ • 

x / x x 

•/ 
/ x 

s ' 
y 

x * 

• « - - * 
. . * * 

• 

• 

• 
XXx--

• 
-

• 
ľ x x v 

• 

• 

.. 
^ x * 

x X 

• 

/ 
/ 

x / x x 
/ x 
X • 

x x 
x y 

X ' ' y 
/ X 

® 
4 5 

M 
7 8 

140-

120-

E wo < 
CL 

°- SO 

-J 60 

40 

~ 400 
E O, 
CÍ300 

^ 200 

• 

. / 
. / 

• 

X 

x x x / 
. y 
/ . 

' x x 
X 

X 

• 

•xx x 

X ' / 

m 

X 

• * 
X 

• 

I 60 

CL. 
O 40 

O 
20 

4-00 

g 300 
CL 

Q- 200 

2: ioo -

- i — i — i -

x x x x , 
x / . 

x i o x 

-t-

400 

S 
CL 300 
CL 

c_ 2 0 0 

100-

"• x x 
x 
X 

, x . x x 

x x / 
/ 

v X X 

x * . y * x x». x 

g °/c © 
2 3 4 5 6 7 

Relation of C.r. .\i. Co. V and Li to Mg and l''c + -. e — basalts from the rofiion 
central Slovakia, x — basalts from the rcfrion of sontlienslern Slovakia. 



I'll \l K K I . K M K . Y ľ S I.N I ' .ASAI.T- 2 / l!l 

T 

Si 
Ti 
AI 
|.V:;-
I V 
\l.i 
Mg 
CM 
Xii 
K 
l> 

Pl) 
C,:i 
Cu 
Ag 
V 
Zi-
,\i 
Co 
Cí­
li:, 
Sí­
lil. 
Li 

ii 1.1.- :;. 

I 

21 ..'.8 
1.03 
1.0(1 
5,15 
li.20 
i i . m 
2.81i 
li.2!) 
3.0,'! 
1.81) 
n/a 

13 
211 
III 

322 
250 
205 

57 
380 
572 
5211 

48 
1 13 

i l l l l l c i l l l i l 

íTn 

•> 

l i i l .s 

21.18 
1.13 

li.07 
2/i0 
(i/i!) 
0.13 
7.21 
7 / 5 
2.08 
1.00 
0/,0 

14 
27 
Id 

321 
52(i 
215 

(i5 
521 
551 
805 

63 
101 

I ' . l c i l l l ' l l l s III l i i l S i l l l 

ice Klemcnl 

ani tcs 

21.2!) 
1,03 

9.19 
;; •>;> 
5.78 
11.15 
5.87 
(i.511 
2 / ! ) 
1.05 
ll.lli 

10 
1 1 
21 
10 

520 
25(1 
401 

20 
532 
352 
520 

.,., 
88 

s - A v n 

4 

2 1 . li! 
O.fiO 
0,93 
2.95 
6.27 
0.15 
8.12 
0.58 
2.18 
11.88 
(1.18 

| . | . m 

12 
20 
10 

205 
2 1 5 

58 
;>•> 

227 
408 
04(1 

5,8 
120 

'roní Cenlrnl 

nge ni' 5 Au 

5 

Aiiipliilxi-
Ic biisnlls 

" o 

24.00 
0.96 
8.10 
2.95 
2.88 
11.18 
2.75 
5.00 
5.0(1 
2,32 
0.10 

1 
10 
14 
12 
10 

23,7 
5111 
122 
52 

150 
53,4 
581 
13,7 
70 

S lovakia 

ilyscsi 

li 

1'laj. 

22.85 
1.10 
9.51 
2.95 
5.3,2 
0.15 
2.58 
5.07 
5.01 
1.49 
(1.17 

10 
14 
1(1 
10 

280 
590 

22 
32 

110 
450 
070 

40 
85 

in " n anil 

; 

ioklase ha 

22.01 
1.15 

8.04 
5.00 
4.31 
0.40 
2.67 
4.93 
4.25 
1.74 
11.26 

10 
14 
1 1 
10 

104 
258 

25 
lil 
58 

525 
529 
104 
40 

| , | ,m 

8 

. . i l l s 

25.56 
0.60 

10.20 
2.9 L 
4,41 
0.17 
3.01 
6.32 
3.26 
1,4 1 
0.27 

10 
15 
1(1 
1(1 

254 
270 

50 
50 
30 

352 
536 
125 
06 

(•<• ani l S l i ľ i ľ i i IM 

U K).'í | > | > 111 (la 11 

lleproscnlal n,i 
s i U 111. W i l l i l l l l ľ 

/ ;i !. I n l.nsnl Is i 
than lo magnesi 
with I hr conlen 
Slovakii! nickel 

long. Thľ average coiilciil ol nickel in basalts ol si.ullieasleni Slo\;iki;i 

i.l nicki'l in l.asall ol southeastern Slovakia correspojul.s lo magne-
ľiising eontenl ol' magnesiiini also t lie content ol nickel increases (lig. 
.ľ central Slovakia rclalion ol' nickel lo bivalent iron is more dislincl 
inn (lig. / . These rclalions correspond (lillcrcnlly in both the regions 
ol olivine anil pyroxenes in basalls ílig. S. !)). In basalls ol soiilbeslcrn 

is probably bound in olivines, where it substitutes magnesium, and in 
basalt of central Slovakií) il is bound in pyroxenes, probably substituting bivalenl iron, 

( in b a I I is sea IP-red in I be range o ľ 10 I o S ppi n. whal corresponds In lis dispersion 
ol' ci ii in -n I j-;i I ii ,i i I'm- basalls ol' central Slovakií), where Lbe curve of relative frequency 
dig', (ii'i shows two dislincl peaks. The first peak is in lower concentration, where axe-
rage values ol cobalt ol' the predominat ing pari ol basalls belong (Banská liclá. 15a-
ci'irov. Dobrá Xiva. I.onino. Devičiol with (in conlcnl ol I!) lo ,32 ppm and lbe smaller 
pari ol' basalls (Tekovská Breznica. Brehy. Banská Štiavnica) lulls into the second peak 
id the frequency curve wilh lbe conlcnl ol' average analyses /!) lo (i.i ppm. Coball in 
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T a h l e 1. Content of elements in Basalts from Southeastern Slovakia 

Trace Elements — Average of 5 Analyses1 

„ . , [.íinhuľiíitoul \- i i- i liasanitouls . .\piiheluic basamtes Oasnniles 

Si 
i'l'i 
i -vi 
rV 
rV 
Mn 
Ms 

' Ca 
Na 
K 
ľ 

9 

2-2.07 
l/i() 
í).11 
3.20 
4.79 
n.17 
2.s:> 
6,20 
2.37 
l.'.l 
11.08 

10 

21.55 
1,53 
7.78 
1.86 
5.10 
0,11 
•) - ^ 

6.35 
2.80 
1.51 
0.2'! 

11 

10.98 
1,16 
7.0", 
2.8:> 
',.03 
(1.25 
1 71 
9.11 
1.86 
1.30 
(l.l 1 

12 

211.80 
1.14 
8.02 
•'.78 
1.35 
D.21 
1.60 
7.01 
•»/,:', 
'» 00 
11.00 

13 

I) , 
0 

2 1.28 
1.62 
1.18 
1.60 
5.2 1 
0.15 
5.10 
8.17 
2.31 
1.52 

traces 

ppin 

11 

21.00 
1.13 
8.78 
2/.0 
1.01 
0.10 
5.15 
7.65 
''.61 
1.71 
11.06 

15 

20.68 
1.50 
8,40 
3.50 
1.50 
11.13 
1.35 
7.87 
2.31 
1.08 

traees 

16 

22 liO 
1.13 
8.18 
1.85 
6.27 
0.20 
1.12 
6.16 
2.70 
1.13 
0.07 

17 

2 1.75 
1.03, 
0.61 
2.25 
1.00 
0.25 
3.82 
6.21 
3.78 
2.10 
0.22 

18 

•)•> -•] 

1.20 
0.10 
6.01 
1.00 
0.12 
3.00 
0.10 
2.03 
2.05 
0.1!) 

Pli 
Ca 
Cu 
A; 
V 
/.i-

Xi 
Cn 
Or 
IS:. 
S r 
li!) 
!.i 

j 

12 
Ľ! 
10 

210 
3,16 

• ) ; 

2( i 
68 
001 
70!) 
121 
01 

1 1 
13 
10 

221 
301 
58 
2!) 
.», 

171i 
7!) 
20 
18 

10 
16 
10 

312 
253 
173 
12 

216 
667 
603 
1 1!) 
117 

10 
1 1 
12 
10 

326 
218 
121 
39 
160 
918 
867 
101 
12!) 

[0 
10 
1 1 
K) 

3,1!) 
3,0 
100 
12 

210 
071 
705 
78 
105 

10 
12 
15 
10 

353 
233 
15!) 
11 

205 
652 
687 
96 
105 

10 
12 
10 
[() 

286 
244 
87 
3,1 

1 17 
70!) 
710 
101 
103 

h' 
11 
23 
10 

288 
215 
I2!i 
15 
109 
38.3 
186 
10 
82 

10 
10 
12 
10 

201 
252 
13 
28 
133 

1001) 
1001) 
11!) 
00 

0' 
11 
IS 
10 

212 
245 
39 
•ľi 

39 
888 
767 
121 
; / 

basalts of southeastern Slovakia is distributed oi the range of ID to lil) ppm and lias 
a disliiu'l ampl i tude of the curve of relative frequency (fig. 6a) in the range <>l 20 to .)() 
ppm, where all basalts of this region belong with representation ol cobalt in the range 
of 2,3 to 15 ppm according to average contents (lab. I 1 . The average content of cobalts 
in basalts of southeastern Slovakia is .3.5 ppm lab. 5). 

Representation of cobalt in basalts shows dependence on the content ol magnesium 
fig. 7a 1. which is more distinct for basalts of southeastern Slovakia than for those ol 

ctuitrnl Slovakia, where relation of cobalt to bivalent iron is more distinct (fig. 7b). 
These deviations are also manifested in the content of olivine and pyroxenes. I he 
content of cobalt in basalts of southeastern Slovakia corresponds to the content ol 
olivine fig. 8 . where it is probably" bound to magnesium, while m basalts ol central 
Slovakia its concent corresponds more distinctly to the amount of pyroxenes lig. !)>. 
in which it probably substitutes bivalent iron and perhaps also in olivine as this re­
lation is little distinct. T h e increase of the content of cobalt is accompanied by the 
increase of the content of nickel almost in direct proport ion as presented in fig. III. 

V a n a d i u m is represented in concentration from 1.5(1 to 100 ppm and its represen-
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lation in basalts of central and southeastern Slovakia dues not show any essential diffe­
rences. The curve of arithmetic frequency for vanadium (fig. 6j) is nearly regular, lis 
content in basalts of central Slovakia varies from 194 to .'S2!) ppm (tab. 3) and the total 
average for central Slovakia is 26!) ppm (tab. ó). In basalts of southeastern Slovakia 
the content of vanadium varies from 216 to 353 ppm (tab. <i). The total average lor 
basalts of southeastern Slovakia is 286 ppm. 

Representation ol vanadium corresponds to the content of magnesium. Willi in-
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cn-iisiii" content of magnesium also vanadium conlcnl increases dig. 7a), Relation 
oľ v a n a d i u m and magnesium is iiiuiv distinct in liasalls ol southeastern Slovakia llian 
in lliľ region oľ central Slovakia, where lis relation In liivalenl iron is more distinct 
ifig. 71i and wilh increasing eontenl oľ liivalenl iron also lhal ní vanadium increases. 
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These relat ions correspond to the a m o u n t of o l i v i n e and p y r o x e n e s in basalts. W i l l i 

decreasing c o n t e n t of o l i v i n e in basalts v a n a d i u m shows the tendency ol smal ler re­

presentat ion, d i s t i n c t for the region of central S l o v a k i a (fig'. 8). In the region of south­

eastern S l o v a k i a it shows also re lat ion to the content of pyroxenes ( f ig. 9) w h i l e in 

basalts of centra l S l o v a k i a this re lat ion of v a n a d i u m to the a m o u n t of pyroxenes was 

not evide.nl. V a n a d i u m p r o b a b l y subst i tutes i ron and m a g n e s i u m in pyroxenes as wel l 

as in o l i v ines, in basalts of central S l o v a k i a il corresponds more to the a m o u n t ol o l i v i n e 

•i i K I in southeastern S l o v a k i a lis c o n c e n t r a t i o n is more i b s l i u e l in dependence on the 

a m o u n t ol o l i v i n e . 

S I r o ň I i u in is d i s t r i b u t e d in the range of ,'300 to 1000 p p i n ani l o n l y at the lo­

c a l i t y of I 'adzovce its content atta ins > 1000 p p m . T h e c u r v e of a r i t h m e t i c f r e q u e n c y 

i f i g . (ih) f o r central S l o v a k i a has a d i s t i n c t peak between ' i00 and 700 p p m . where 

a c c o r d i n g to the average contents al l local i t ies of this region b e l o n g besides B r e h y w i t h 

h igher s t r o n t i u m content (865 p p m ' . T h e average content of s t r o n t i u m in hasalls ol 

centra l S l o v a k i a is 010 p p m . The c u r v e of a r i t h m e t i c f r e q u e n c y f r o m basalts ol south­

eastern S l o v a k i a reaches a d i s t i n c t peak between 700 and 8 0 0 p p m . i n c l u d i n g the loca­

lit ies of Podrocany. B u l h a r y . F i ľ a k o v o and B o r k u l — Ragác. T h e hasalls in southeastern 

S l o v a k i a are r icher in s t r o n t i u m than those of central S l o v a k i a and ihe average c o n l e n l 

ol' s t r o n t i u m is ri6 / i p p m . 

Pig. III. Hclsition nf X i , to Co. • - basalts 
tnul i the region or central Slovakia, x — ha­
salls IV I lie rcffion of southeastern Slova-
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S t r o n t i u m d isp lays d i s t i n c t re lat ion lo b a r i u m . W i l l i increasing representat ion of 

s t r o n t i u m ihe c o n t e n t of b a r i u m increases. Points of p r o j e k c i á m in f i g . I la are d i s t r i ­

buted in two lines. .Near the upper l ine hasalls JVom southeastern S l o v a k i a and Iwo 

local i t ies of central S l o v a k i a (Baef i rov. Lorn no) are placed, vvilh h i g h e r c o n l e n l of ba­

r i u m . A t ihe l o w e r l ine hasalls f r o m central S l o v a k i a are placed, character ized by l o w e r 

c o n t e n t of b a r i u m . S t r o n t i u m shows also d i s t i n c t re lat ion lo c a l c i u m , m a i n l y in hasalls 

IVoni central S l o v a k i a , w h i l e the p r o j e c t i o n points of hasalls f r o m southeastern S l o v a k i a 

are a lmost i r r e g u l a r l y dispersed ( f ig. I I n . B e p r c s e n l a l i o n of s t r o n t i u m in hasalls ol 

southeastern S l o v a k i a corresponds lo ihe c o n l e n l of potassium f ig. M b ) . 

I! a r i u m is represented in ihe range of dOO to 1000 p p m . o n l y al ihe l o c a l i t y ol 

Kadzovce it attains > 1000 p p m . I he di f ferences in d i s t r i b u t i o n of b a r i u m in hasalls ol 

central and southeastern S l o v a k i a are conspicuous. In central S l o v a k i a b a r i u m is present 

in ihe range of 300 lo 700 p p m . T h e point of c u b n i n a l i o n of lbe c u r v e of a r i t h m e t i c 

f r e q u e n c y ' f i g . (in) falls into ihe e o n r e n l r a l i o n ol .'!()() lo .>()(! p p i n . i n c l u d i n g Ihe pre-
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dominat ing part ol basalts. I he average values from the localities vary from • >.>'_! In .'!oi 
ppm and I lie average content of barium for Uiis region is \ I 'i ppm. In basalts of 
southeastern Slovakia the range ol barium distribution is larger, from .UK) to 1000 
ppm. I lie point ol culminat ion ol the curve ol ar i thmetic frequency is in the range 
of (iOO to 700 ppm. where the half of studied basalts belongs. I he average value of 
bar ium concentration for basalts of southeastern Slovakia is /05 ppm (fig. 12). 

Barium shows relation to potassium and sodium differently in basalts of central and 
southeastern Slovakia. I'be content ol barium increases with increasing content of 
potassium in the region of southeastern Slovakia (fig. Mb and In central Slovakia re­
lation ol bar ium to calcium is more d i s luui (fig. 11a). 
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x — basalts from llcj region of southeastern Slovakia. 

I! n b i d i u in is considerably irregularly distributed. It is distributed in lbe range 
ol .i to ISO ppm. According to average analyses its content varies from ,'i2 to l.'17 ppm 
m basalts nl central Slovakia lab. .'! . (Ironl variability in reprenlalion of rubidium is 
also manifested on the curves of ari thmetic frequency. The curve for basalts of cen­
tral Slovakia consists of two parts. The first part is up In SO ppm, vvilh flat and almost 
regular course, including plagioklase basalts from Dobrá .\iva and basanites (tab. •'! . 
The second pari of llie curve lies in the range nf 100 to ISO ppm with the peak between 
1-0 in M0 ppm fig. lie . what corresponds |o average contents of rubidium in plagio­
klase basalts from Dcvičie and l.oinno and in ampbibole basalts. The average eon ten I 
nl rubidium in basalts ol central Slovakia is 74 ppm. The frequency curve for basalts 
of southeastern Slovakia forms two distinct, peaks, one between 20 and 'iO ppm. cor­
responding to average values nf rubidium in basanitoid from Surica and uepbeline 
basauitoid from Bělina. The second peak is between 00 and I'i0 ppm. where the 
predominat ing pari ol basalts belong. According to average analyses i|s concentration 
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varies from 29 to M!) ppm and llic average value is ÍMi ppni in soulheastern Slovakia. 
In representation of rubidium relation to potassium was evident. Willi increasing' eon-
tent of potassium also that of l ib increases (fig. 13) and similarly as potassium also 
rubidium docs not shows tli slin el relations to olhcr elements, not even to rcprcscnlal ion 
of minerals in basalts, but is manifesting' as element considerably scattered. 
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big. 12. Relation oľ Ba tu Sr. e — hasalls Kig. I.'!, Uelaliun uľ l i b to K. • -- basalls 
ľľoni the region nľ central Slovakia. \ — ľni in tlie réžiou oľ central Slovaki 
hasalls IVoni tlie region oť southeastern basalts tróni tbc region uľ sout 

Slovakia. Slovakia. 

i, x — 
leas leru 

L i t h i u m is d i s t r i b u t e d in basalls in lbe range ol I.) In 200 p p m . l b e c u r v e ni 
a r i t h m e t i c f r e q u e n c y d i g . I'm l o r basalls ol central S l o v a k i a f o r m s a Mat peak between 
SO and I'20 p p m . where average contents ol l i l h i u n i f r o m l l ic p r e d o m i n a t i n g par i ol 
local i t ies ol basalls belong. Average contents ol l.i v a r y f r o m 7 i0 lo I 20 p p m in basalls 
ul central S l o v a k i a ' l a b . .'!'. l iasal ls I ron i southeastern S l o v a k i a shows two d i s t i n c t peaks 
at the c u r v e of a r i t h m e t i c f r e q u e n c y . One is I r o n i (i() In I 00 p p m . i n c l u d i n g s the bal l ol 
the studied basalls and the second I r o n i 120 lo M 0 p p m . closes! to lbe c o n l e n l ol 
11111111111 in l i n i b i i r g i l o i d basauiles. 

Representat ion of l i l l n u n i increases in rocks w i l l ) increasing c o n l e n l id c a l c i u m ( f ig. 
I. i i . I t also shows d i s t i n c t tendency ol decreasing conlen l w i t h the increase ol lbe 
vnule of ihe rat io ol' i ron m a g n e s i u m ( f i g . .")'. Dependence of l i l h i u n i on m a g n e s i u m 
is more d i s t i n c t in basalls of southeastern S l o v a k i a ( f ig. /a ' than in the region ol' 
central Slovaki í ) , where l i l h i u n i shows more d i s t i n c t , re lat ion lo b iva lent i ron I f i g . / I n . 
I'hese dependences arc also m a n i l e s l e d in re lat ion lo Ke-lMg minera ls. In basalts ol cen­

tral S l o v a k i a lbe c o n l e n l of l i l h i u n i increases w i t h increasing c o n l e n l ol o l i v i n e and 
pyroxenes, m w h i c h il p r o b a b l y subst i tutes more i ron than m a g n e s i u m . In basalls I r o n i 
soulheastern S l o v a k i a re lat ion oľ l i l b i u m to ihe conlen l ol' o l i v i n e is more dist inct 
( f ig. S. !)i than lo ihe conlen l ol p y r o x e n e s . Il is e v i d e n t I ron i re lat ion ol l i l h i u n i 
lo m a g n e s i u m as wel l as lo lbe c o n l e n l ol o l i v i n e lha l l.i siibslitut.es m a g n e s i u m in 
o l i v i n e s in basalls of southeastern S l o v a k i a . 

C o p p e r is represented in ihe range ol '\ lo .'!.» p p m . I'he peak ol the c u r v e ol 
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ar i thmetic I i i ( | m i ic\ ľig. I'ili lni' central Slovakiu falls iulo lbe concculralinn ol 'i 
[n 20 |>piii and according lo a\erago contents al the mentioned localities ils concen-
Iration varies from 10 lo 27 ppm ami lbe lotal average ľor central Slovakia is l(i ppm. 
T h e curve nľ arithmetic ľľľipíľiu-y for basalts nľ southeastern Slovakia has a ilislincl 
prak between II) and l.i ppm. I lie average concentration oľ copper for llns region 
is l,i ppm. In Hs representation copper dnes not shows more dislinel relations to other 
elements, even not lo minerals bill il is lonnd in basalts as an element eonsiderabK 
dispersed. 

/. i r e o n i n m is scalp red in concentrations of lot) lo 100 ppm in basalts dig. l i b . 
lis coneenlral varies frequently in lbe 
range of 2Ô0 to ,'300 ppm. including cul­
mination poinls nl the curves ol ari thmetic 
frequency. The average values of zirconium 
content vary from 21.i lo ,'!(>! ppm al the 
studied localities ol basalts Irom central 
Slovakia and lbe average concentration for 
ibis region is 268 ppm. In lbe region ol 
southeastern Slovakia average values of 
z i renin u in vary from 2 I •> lo .'i'di ppm ni lbe 

10 15 20 25 30 35 
ppm 

Kig. II. I urveš nľ arithmetic Frequency ľoľ 
I.i and Cii. A — basalts From the region of 
ci'iilrnl Slovakia. I! — liasalls ľroni llic re­

gion of southeastern Slov iiUiii. 

studied localities of basalts, an anomalous low concentration was recorded al llic localily 
of Bulhary ',)() ppnit. I he average concenlralion ol zirconium for the whole region 

of hasalls of southeastern Slovakia is 2.'!/ 
ppm. 

(5 ill l i u in is dispersed in lbe range ol 
S in 18 ppm fig. (if). According lo average 
contents sil lbe localities in basalts ol cenl-
ľiil Slovakiii lis concenl ration varies within 
111 < • limits from II to I 1 ppm and llic cul­
mination point ol the curve ol relative 
I'reqenry falls into concentration 12 lo II 
ppm. I he average value ol gallium repre-

5 6 7 8 9 !.-;„. |.-, Helation of Li lo Cn. • - liasalls 
from the region oF central Slovakia, x 

C f~l ol basalts Irom llic region nF southeasleni 
U l o Slovakia. 
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sonlalioii hu- basalts of ccnlľ.'il Slovakia is 13 ppm on the whole. Lower concentrations 
of gallium arc found in sonlheni Slovakia, where t he euhninal ion point of the curve 
of arithmetic frequency lies between 10 and 12 ppm and the average values of the 
studied localities are included there. Average, concentration of gallium for basalts of 
southeastern Slovakia is I I ppm on the whole and for basalts of whole Slovakia 
I 2 ppm. 

Comparison oj Basalts from Slovakia willi Basalts oj Other Regions 

Volcanitcs of [he Carpathian orogonc are in petrochemical studies mostly compared 
with the association of vulcanites of oceanic islands, the chemism of which has been 
applied as comparing s tandards up to present. I chose from this region for comparison 
olivine basalts from Ireland and l lawaian tholeite basalts. I also mention predominant ly 
olivine basalts from the region of l lakonic. average values of elements of basalts from 
Kameníka and the Kuril Islands and from platform basalts Siberian traps as also the 
d a r k s according to A. F. Y i n o g r a d o v (1962). 

According to the average contents of macroelements basalts from Slovakia are close 
to basalts from Kamčatka and the Kuril Islands, from which they differ in lower 
content, of silicon and a luminium and somewhat higher representation of magnesium 

lab. •>'. Higher content ol silicon and a luminium is found in basalts from the region 
"I I lakomé compared lo basalts of Slovakia. Average contents of chemical elements 
according to A. ľ". \ i n o g r a d o v as well as tholeite basalts from the l l awaian 
Islands shows smaller representation of Al. In basalts of Ireland and tholeite basalts 
from the l lawaian Islands representation of Alg is higher. Basalts from the islands of 
Oceania. Siberian traps and also the average values of A. F. V i n o g r a d o v have 
less alkalii than basalts from Slovakia. In the content, of alkalii our basalts are very 
close to basalts from Kamčatka and the Kuril Islands. 

Essentially greater differences than in macroelements are evident in microelements 
ol the men I i d regions tab. 5). Representation of gallium is almost three limes higher 
m basalts from Ireland and almost twice higher In the region of i lakomé and in tholeite 
basalts than in basalts from Slovakia with the content of gallium close lo the d a r k s 
(d A. I'. \ i n o g ľ a d o v. Basalts from Ireland shows enormously high representation 
ol copper, twenty-six limes more than our basalts while those from Kamčatka have four 
limes more copper. The average values of A. F. V i n o g r a d o v are by one third 
lower and in Siberian traps the content of copper is roughly by one fourth smaller than 
in basalts of Slovakia. Basalts from Kamčatka and the Kuril Islands. Ireland and the 
region ol I lakomé are twice to three limes richer in vanadium than our ones and tho­
leite basalts from the Hawaian Islands shows content of vanadium verv close to our. 
T h e d a r k s according lo A. P. V i n o g r a d o v are by about one fourth lower. 
Enormously low content of vanadium is mentioned from Siberian traps. Our basalts 
are richer in zirconium, nearly by 5 0 % in contrast lo tholeite basalts from the l lawaian 
Islands and the basalts from Ireland. The content of zirconium from Kamčatka and the 
Kuril Islands as well as from the d a r k of A. P. V i n o g r a d o v are by three fifths 
lower and from the region of Hakome by lour fifths. Basalts from Ireland show 
a content of nickel nearly eight limes higher and tholeite basalts almost three times 
higher than our basalts. Basalts from the region of Kamčatka. lo the contrary, show 

ihe content of nickel by • half and basalts from I lakomé by six limes lower than in 
Slovakia. I he average content of Xi mentioned by A . ľ . Y i n o g r a d o v is six limes 
and in Siberian traps nine times lower than in basalts of Slovakia. Uichesl in cobalt are 
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'ľ a h 1 ľ 5. Average Contents (iľ Kleniciils in Basalts ľľciin Various Begions 

i 2 ;; i 4 i :> o 7 s 

Si 
Ti 
Al 
| . ' , . : i -

l-"c-
MH 
Mg 
Ca 
\ a 
K 
P 

• ) • ) / , • ) 

0.96 
7.97 
:i/iii 

4.97 
0.18 
4.13 
6.20 
2.92 
1.4S 
0.25 

21 .5 i 
l.:i 
7.81 
5.44 
',.7:! 
0.18 
4.12 
7,21 
2.02 
1.(12 
0.19 

21.96 
i . irs 
7.10 
3.45 
4.87! 
0.18 
4.1 ' ' 
6.72 
2.77 
1,55 
0.22 

2:5.62 
0.57 
9.12 
3.68 
4,53 
0.11 
3 'Mi 
6.68 
2.15 
1.16 
— 

22.71! 
0.81 
7.8:1 
2.:n 
5.65 
0.1,"i 
4/(0 
6,91 
1.75 
0.70 
0,04 

21.10 
0.70 
t .t t 

1.90 
6.08 
u. ľ ! 
0.75 
7.14 
1.52 
0.18 
0.09 

24.04 
0.48 
8./-'! 
2.16 
6.65 
1.65 
3.4 i 
, . / . > 
1.56 
0.39 
0.0', 

24.01 
0.9 
8.70 
8..>0 

0.20 
4.5 
6.72 
1.94 
0.8.'! 
0.14 

23.63 
1.57 
6.84 
1.70 
6.91 
0.81 
5.89 
6.83 
1.75 

0.38 
1,38 
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III 
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237 
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558 
636 

92 
85 

_ 

6.", 

520 
100 
61 
50 
89 

150 

— 

_ l 

4..", 

17 

— 
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080 

8 
3 
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23.110 
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1 18.00 
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7.39 
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— 
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45 
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5110 
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45 
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— 
247.61 
125.43 
398.48 

59.57 
500.0 

85.26 
577.17 

7,17 
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1. l iasal ls from centra l S lovakia m a c r o e l e m e n t s — a v e r a g e of 8 a n a l y s e s , m i c r o e l e m e n t s -
a v e r a g e of 4 a n a l y s e s . 2. l iasal ls ľroni s o u t h e a s t e r n Slovakia m a c r o e l e m e n t s — a v e r a g e of 
III a n a l y s e s , m i c r o e l e m e n t s — a v e r a g e <>[ 50 a n a l y s e s . .'1. Basalts [ m m Slovakia on ihe whole 
( m a c r o e l e m e n t s — a v e r a s e of 18 a n a l y s e s , m i c r o e l e m e n t s — a v e r a s e of 90 a n a l y s e s . 4. Basalts 
from K a m č a l k a ami Ihe Kuril I s lands [according lo the work l>\ I-'.. K. M a r c h i n i n . A. 
M. S a p o ž n i k o v a 1902a. I>: 1964). 5. l iasal l s oľ the S iher ian t r a p s accord ing to the 
work by C. V. X e s l c r c n k o . X. ľ. S m i r n o v a 1 9 0 4 . (i. Ol iv ine liasalls from 
n o r t h e a s t e r n Ire land l a r c o r d i u g lo the work by I-'.. M. P a t t e r s o n 19132). 7. P r e d o m i n ­
a n t l y o l iv ine liasalls from ihe region of l l a k o m c from ihe work bv S. B. N o c k o 1 (1 s. Ií. 
X o c k o l d s . li. A l i e n 195(5. 8. Clacks a c c o r d i n g (o A. P. V i n o g r á d o v '1902i íor 
d ior i tes and liasalls. 9. ' ľholer i le liasalls from the i l a w a i a n Is lands (from ihe w o r k hv S. Pi. 
X o c k o I .1 s. B. A 1 I e n 1950i. 

l ia sa l l s ľ n i n i I r e l a n d , a l m o s t f o u r l i m e s r i c h e r t h a n o u r a m i by a b o u t (i a r i c h e r a r e 
l iasa l l s f r o m K a m č a l k a an i l t h o l e i l e l ia sa l l s f r o m i h e l l a w a i a i i I s l a n d s . S m a l l e i ' d i f fe ren­
ces a r e in i h e c h i r k s oľ A. ľ . \ i i i n » r m l o v . Co c o n t e n t c loses t lo o u r l iasa l l s is 
p r e s e n t in l iasa l l s f r o m i h e r e g i o n ol I l a k o m é an i l e n o r m o u s l y low r e p r e s e n t a t i o n id 
e o h a l l in l iasa l l s of i h e S i h e r i a n t r a p s , ( o v a l d i f f e r e n c e s m i h e i n d i v i d u a l r e g i o n s a i e 
a l s o in r e p r e s e n t a t i o n id c h r o m i u m . 1 n e o n i m n n l y h i g h c o n t e n t ol c h r o m i u m is 
m e n t i o n e d f r o m l i a s a l l s in I r e l a n d a n d l l io le i te b a s a l t s h a v e c o b a l t t h r e e l i m e s m o r e 
t h a n b a s a l t s in S l o v a k i a . I h e d a r k ol A. I\ \ i n o g r a d o v is v e r y c lose lo t u h e 
a m o u n t oľ ('r in o u r r u c k s l a b . 5 . L o w e r c o n t e n t of c h r o m i u m is p r e s e n t in b a s a l t s 
f r o m i h e r e g i o n of I l a k o m é a n d K a m č a l k a a n d leu l i m e s less Lr m i h e S i b e r i a n [ r a p s . 
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Basalts ol S l o v a k i a show highest representat ion of b a r i u m IVoni ihe c o m p a r e d regions. 
I ' l l" contents m e n l '(I by A. P. Y i n o g r a d o v as also ihc contents in basalts f r o m 

I re land arc a l m o s t by one ball' lower and in the region of K a m č n l k a and I l a k o m é the 
a m o u n t of Ba is o n l y n e a r l y one Fifth of the content in o u r rocks and in S i b e r i a n traps 
il is fourteen l imes lower. In representat ion of s t r o n t i u m basalt f r o m I r e l a n d are closes! 
to o u r basalts and in al l the c o m p a r e d regions ils contents are lower, u n c o m m o n l y low 
c o n t e n t ol Sr is present iu the traps of Siber ia w i t h Sr Hourly f i f teen t imes less than in 
our basalts. In contrast to the c o m p a r e d regions basalts f r o m S l o v a k i a are r icher in 
l i t h i u m and r u b i d i u m . Basalts f r o m I r e l a n d , the region of r i a k o n i e and t h o l c i l e basalts 
I r o m the l l a w a i a n Islands i n c l u d e I I to l.'i less l i t h i u m and the average c o n t e n t 
m e n t i o n e d by A. P. \ i n o g r a d o v is six l imes smal ler than the content of L i in 
basalts I r o m S l o v a k i a . Greater di f ferences are in representat ion of r u b i d i u m . Basalts 
f r o m I r e l a n d . Ihe region of l l a k o m e as wel l as t h o l c i l e basalts f r o m the l l a w a i a n 
Is lands show very low content of l i b in contrast to ils content, in o u r basalts. T h e d a r k 
v-řilno of l i b is a l m o s t by a half less than the va lue of B b in basalts f r o m S l o v a k i a . 

Il is ev ident I r o m the m e n t i o n e d discussion about the average representat ion of trace 
elements in basalts f r o m var ious regions that they are v e r v v a r i a b l e in equal or a l l ied 
rocks and these dala cannot be a p p l i e d in c o m p a r a t i v e studies w i t h o u t t h o r o u g h 
analysis. 

( (inclusion 

Basalts Ion ml in S l o v a k i a represent a r e l a t i v e l y c o n t i n u o u s scale of d i f f e r e n t i a t i o n of 
l l l ( ' m a g m a w i t h l inear t rend of succession. W i t h g r a d u a l d i f f e r e n t i a t i o n of the m a g m a 
the content ol s o d i u m and s i l icon was increasing, the m a g m a was g e l l i n g poorer in cal­
c i u m and m a g n e s i u m . T h e changes In representat ion of m a g n e s i u m correspond r o u g h l y 
I" the content of o l i v i n e In basalts. C h r o m i u m , n i c k e l , cobalt and l i t h i u m arc b o u n d to 
i r o n - m a g n e s i u m minera ls f o r m e d in the first, stages of m a g m a c r y s t a l l i z a t i o n and w i t h 
g r a d u a l er\ s l a i l i z a h o n a l d i f f e r e n t i a t i o n they show the tendency of smal ler representat ion 
in rocks. T h e basalts f r o m S l o v a k i a are d e r i v e d f r o m one m o t h e r m a g m a c o m i n g f r o m 
great, d e p t h . D i f f e r e n t i a t i o n of the m a g m a was t a k i n g place in p a r t i a l reservoirs i n ­
dependent for the regions of central S l o v a k i a and southeastern S l o v a k i a . Part ia l reser­
voirs were s i tuated nearer to the surface than o r i g i n a l m o t h e r m a g m a . C r y s t a l l i z a t i o n 
ol m a g m a was I n k i n g par i in these par t ia l reservoirs p a r t l y u n d e r d i f f e r e n t c o n d i t i o n s . 
mani fested by e n t e r i n g of c h r o m i u m , nickel and cobalt in basalts of southeastern Slo­
v a k i a into s t r u c t u r e latt ice ol" o l i v i n e , where they arc s u b s t i t u t i n g Afg. and in basalts 
ol central S o v a k i a these elements entered i n t o s t r u c t u r e latt ice of p y r o x e n e s , w h e r e tbev 
are s u b s t i t u t i n g i r o n . D i f ferent c o n d i t i o n s of m a g m a d i f f e r e n t i a t i o n f o r basalts of central 
S l o v a k i a are also indicated by b i n d i n g of v a n a d i u m and l i t h i u m to o l i v i n e s m o r e 
m a r k e d this region than in basalts of southeastern S l o v a k i a . 

Translated by .1. P c v n ý. 
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l i a ľ t h T. I''. \Y.. I Ol io: l l i vlii-iil P e t r o l o g y ( t r a n s l a t i o n ) . M n s k v a . — b r j ľ a r ( ).. I 9 Ô 7 : 
N o v é p a l e o n t o l o g i c k é v ý s k u m y na l o k a l i t e í f a j n a č k a u F i ľ a k o v a na j u ž n í m S l o v e n s k u . Casn-
l " s I " ' " m i n e r , a grid.. Praha. - f i a l a h'.. l!ľ,S8: N i e k o ľ k o p e l r o c l i e i n i c k v r h p o z n á m o k 
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