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TRACE ELEMENTS IN BASALTS OF SLOVAKIA
(Fig. 1—15)
Abstract: Basalts are Tound in Slovakin o the resion of centeal and

southeastern Slovaking In this paper | present averagze contents of trace elements,
their disteibotion aomd mutual relations of macro- 1o microclements and belween

microclements. | oalso show dependence ol the content of microclements on the
smount ol olivioe wml pare ting different sings in the content of
some microclements tnominerads ol basalts i centeal and southeastern Slovakia.

xenes i

Peawme: basuawre passure wa reppuropun Chopasnw s obaactu cpenneii
i worosocrodnoit Caosakun, B cratee npuBensites cpenHee CoNEpPIRAHIE PEAKILE
SJEMEHTOH, (1X PUCIIHPEHUE | BIAUMHBIE CBA3I MAKDPOSJEMEHTOB € MHKPOSJAEMEH-
TaMU Il CBA3L MHKPOIJEMEHTOB APYr ¢ ApyroM. [lajee mnouaercs 3aBicuMocth co-
NepmaHid MHRPO3JICMEHTOE 0T RKOJAHYECTHA OJAHBHHE M [NHPORCCHA C© YRAIIHHCM
Ha OTJMMHTENbHEIE 3HAKH B CONEPMAHHM HEKOTOPHLIX MUKPO3JIEMEHTOB B MIHEPI-
nax B 6asanekrax cpeideid  orosocrodHoi CnoBakui.

Tntroduetion

Basalts i Slovakin Fall inoits orvigin into the Tinal stage of the development of the
(:urp::[hinr: arogene, '|'|!l'l\' ave Tonnd i the I't‘j_"ilill ol centeal sl southeastern Slovakin
in momerons hodies. predominantly o the Torme ol Tavie steeinms o Tess s dyvkes,
M. talfites ol sheeds, Basalts are mostly

Pyvroclastic: material is represented by o
oo bowhere they are Tound in the Upland of

spread by us in sontheastern Slovakin (e,
Filakovo and at the margins of the Rimava and Lodenee Basing oo the time ol ther
arigin they Tall into the Upper Pliocene 1o Lower Pleistoeene (0, Fe o 19570V
Cochoyie 19500 I eenteal Slovakia hasalts are spread considerably less, They are
Fovne in the Mountains of Stinvoiea and Javorie (e, 20 For determination ol the aae
of basalts Trom centeal Slovakia there are no evidences by Tanna and stating their age
as Phiocene 1o Pleistocene s relative, devived  Trome saperposition: 1o the anderlying
sndesite and rhvolite complexes and compared 1o hasalts of <outheastern Slovikia,
As o their petrogeaphy hasalis were treated by 10 F o ba (19380 THA20 and recently
their detailed petrographic-petrochemie characterization Teome eentral Slovakin was pre-
sented by Mo Simova (19650 and Trom southeastern Slovakin by Ao NMihalik o

oils.

v (1966 They distinguished several petrogeaphic Ivpes ol basalis Tike Da
dtord Dasanites, basanites. aomphibole and plagioklase hasalis, M the distin-

limbin

tvpes inchide olivine, There chemism and petrographic composition are given in
20 The basalis of southeastern Slovakia are designated by Ao Maihalikova

wshed
1ah, |,
1OGG o exelosively alkaline while these Trome centeal Slovakia are ot exelusivels

alkaline, they aequived the more alkaline ehaaeter by magma dilferentintion (ML S Q-
dnabed Trom magma o alkali

meoov o 165 Bath the aothoes aeree that bhasalis o

calearcons chaveter and as a0 consequence o dilTerentiation the magma has acguired

aomore alkaline charaeter, getting weadualy poorer in silicon,

CINDe D Faore s Csen Dionyy Siae Tostitute of Geoloes . Breati=lova, Misvnska doling 1.
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The coal of the preseoted paper i< oo continne i the forecoing workse 1o record ol
clear up distribution of mieroelements and there relation to macroclements and mineri-
logical composition ol hasalls,

Vetlods r|J|" livestivation

The -Illil_\ ol L l‘Il‘II1l'll|\ Wils |\l'l'|.li|‘llll'li H1l 1‘i'_'.il||-t't| ||Il'f||itil'\_ 1“0 1|r||'t'|||‘|l1.'llin||
of tenee elements the siome samples were used as Tor chemieal silicate analyses aond
peteogeaphie analvses as o mentioned o the works by A M ihalikova 196G . M.
Simaovia 1063 The samples for quantitative specteal analysis were dilated alier
homogenization in the vatio T D with garphie powder, into which inner standards were
admixed. and that Pdoand Tnoin coneentration o hoandeedihs, The analy ses were per-
formed on spectrograph FAY20 exposure G0 seconds at G amperes o aller a0 panse
ll[ ]‘—, \l'i'l”“l" ’l-l 'N'('l'ill“!\ :ll ‘:' -'i”llll'l'l'\_ ‘Il]ll' “l“"‘ll';l Wt |‘l'2i“|l‘|'l‘{| (R3) i"l“’l“l‘_"r-'lllllii
plate: Nela Blao Exteaharet, R oand Liowere aseertained particulaely on spectrograph

ISP 510 dilution of homogenized samples T2 b owith NaCloand seintillation was eareied

|
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FFie, 1o seheme of extenstion of basalt= o southeastern Slovakin, A

hasalts, 13 [P P
clastic materinl of hasalts, 10 = |I|:1H'- ol -.'lll!]l“!l'_;. E':\]'!flllfllil‘ll‘- numbers =8

aree with
table 1,



FIACE FLEMENTS 1N BASALTS

anl oal b Aperes inoone minnte, The speclra were I'I‘:_l'i.\h’l'l'll on |I|Ill|tl_‘_"l'-'l|lllil‘ |)|:Ilt‘
I 3500 The details abouat the applicd methods are in the work by G0 Kupeo (1963,
The simples were analysed by Mo N Tinéekova o the laborators of the Dionyy
Stiie Ionstitite of Geology,

From: caeli studied in:':l“l}' the stme sample was analvzed Tive times |ry quantitative
specteal :||1:||}'~i~ i order to exelude aecidental ervor and Torm these results the average
wirs e Tor each Toeality mentioned in tables,

When the somonnt of the mieroclement was below the sensitivity minimum ol the
picture. it was laken as zero in determination of average values, In compiling distri-
bution coeves all determinations of miceoclements were applied (53 times from each
locality in order 1o cateh all the width of their disteibution and dispersion. o Tuether
evaluation. T only apply average values Tor each Toceality,

Differentiation of Magma

Following crvstallization ol the magma, Trom which the discussed basalls woere
Tormed. T oset out from reaction sevies Tound out in peteographic study (ML Simovid
1965 A Mihalikosa 19660 Tor dark-coloured minerals — olivine-pyroxene-hio-
tHite amd Tor light-coloured minerals — Ca plagiklase-Nao plagioklase-nepheline and from
chemical composition of basalts, | oalso set out Teom the Taet that olivine and pyroxene
crvstallizing Trom the magma as carly minerals under higher temperatures inelude more
magnesivm i dron o steraetueal Tattiees (T Baeth 193600 wherehy o the melt
the content of fron velatively inereases and the ratio ol magnesium Lo ivon is changing.

Onthe other hand i initial stages ol magmae eevstallization plagioklises vicher in

ey 2 Sehome of extension of basalts o centeal Slovakin, A - hasalts, 13 ]r|:u'v- ol

--:|||||=|ir|:, |",\|:[:|||.'|tinn\ too mumbers B oto B3 oare with able 2.
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anorthite constituent originate and ilh‘:'n‘:l-«in:ﬂ) with miagma rr}~|.‘t||i/;|lilll1 the ratio
of albite and anoethite constituent is changing relatively as it s evident from the petro-
araphic studies of the Toregoing authors, Fxpressing the sueeession ol ervstallizing
7ot < e - M
Me 4+ FeV' 4 Fe=" 4+ Mn

dnst the ratio of albite o anorthite calenlated Trome chemieal analyses. Sinee the

differentintion, 1 chose the eatio of ron o magnesion as

prevailing part of the studied  rocks includes nepheline, Toadded i o albite as

norm, alb 4 neph,

norm. anor. = alb. 4 neph.

ron o magnesinm against that of albite o anoethite e 30 that basalis aee forming

[tis evident Trome graphic |:|':--t'|1i:|liil|1 ol the ratio of

acvelatively continnous seale ol ervstalliza-

tonal differentiation of the magma with

7\ Linesr teend ol suceession, As it s evident

8ot X |T|'::|.1| the disteibution of the points ol pro-
/ Juetlons, basalts Trom centeal and south-

. eastern Slovakin are motonally overalapping

in divection ol the linear teend of magma
differentiation, With inereasing magma dif-
'/ feventiation  representation ol magnesinm

~
S
~

lowers  distinetly fize 40 what roughly

“r
©
‘-:P:, 60T x N e corresponds 1o the amount ol olivine i
S / ° vocks tab, 1020 similaely as al megnesinm
E‘-—E x also representation of caleinm deereases,
Sl The content of sodivm an silicon inereases
£+ cnt °
cj-,‘ £ 50 - x
o |© 5%
— | T X
a9
E|E 40T /
[ -
0|0 o
cle / N
Fe+Fe+Mn
=g i, 0L Greaphie presentation ol magima erys-
M9+FG+F9+FAH tallization.

with arndual cevstallization of magma in the melt g, 40 while representation of alumi-
3 ! : |

niv aned potasinm does not show any marked changes, This suecession ol magma erys-
tallization is also conlirmed by r'|~|:|'[-x|‘|1i:lli|n| ol ehrominm. nickel, cobalt and Tithimm
<howing a tendeney of accmmulation in iron-magnesion minevals in the fiest stages o erys-
tallization, Their represcntation in basalts corresponds 1o the satio ol dron o magne-
st i 50 The mentioned analyvsis shows that the basalts of Slovakia origimaled,
from one mother rock, Trom which different petrographic rock tvpes have Tormed by
altnost continuous differentiations. 1t is 1o vemark that with inereasing dilferentiation
H] ln-nn]vm‘_\' ol magma envichment i silicon and sodinm appeires indieating the sucees-
<on ol differentiation of this bhasie magoma towareds more aceid members, As most basie

in the vegion of centeal Stovakin appenrved the roeks from Banskias Beld and - Banski
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Stivnden and the most acid
ones the bhasalts Trom Baen-

rov and  Lomno. Insouth-
castern Slovakin the most
haste rocks are Townd  in
Hajnacka and Suriea and a-
most acid the basalts Trom
the Tocality: Borkul — Ragae
were proved,

Distribution  of Trace Ele-

mends and Their Binding to
Minerals

In this chapter | present

dhisteibution  of  trace  ele-
ments. thete mutaal relations
asowell as eelations ol miero-
o maeroelements and dilTe-
ol

1o some minerals i

renl relalions microele-
tenls
basalts ol centeal and soul-
leastern Slovakia,

distri-
huted in basalts oo relati-

Chromiom s

velv wide seale, In the re-

IS
the
range ol 200 10 500 ppm, The

vion ol central Slovak

conlenl  varies  within

curve ol arithmetic: Treque-
coey ol chivomium (Mg, Gl
s articulated  with several
peiks, The  most distine

peak is between 0 and 50
ppme where bhasalts Trom the

localities  of - Devicie and

Goreaphic presentation
the chanee ol the content

elitnent il

Jrisry:
ol
nl direetion
ey stallization,
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209 LALRY FURIY)
Tabbe 1o Chemieal amd Mineralogieal Composition of
Basalts from Centeal Slovakia
Wesiahit ",
ANnphi-
Basanites bolis
hasiiles
I A 0 4 0 1 7 b
Sith, A2l A2 SLAD
Tie, | .00 1.8 1o
Al (BRI | 7.0
Pt )y 4.2
et ) =07 i
Moty 017 [] dd
1347 G H)
0.1 bt
| 2.0 hAan
| 1.0 L0
.6 AL 0.t
(06 A b .l IR 114
.38 1,32 .21 0.7n AL
S ORI RG] DGO HLTA B HE HHRA LAY o
Modal Composition
| [ 2 } 4 N (5] 7 =
! |
Plagioklise A2 TS0 o0 2820 0 B6.07 0 S0 GG | ST
Olivine 4007 22 DO LA L a0 1500 560 | o0
Nepheline 204 740 - — I 1AD
\lnpll“mh- — - | - — | 2740 — — A0
Ti-aneite Mo ason| amxel — | — 0~ B -
Ca-nngite AN — - | = —
Avairine 201 - | = 2 — = — =
’vroxene — — 20 L0 TS0 TADD L 2040
Anarthochise e I — - - 900
Bhibnite = | = - - e — -
Nevessories - - 7.0 - — —
Vinphibole  needles | :
+ .\|l.‘|lill' + Nephelie ele. .00 — S - Tt h — .22 ].510) .
Mawnetite amd ore min. 1.0 .-\_]ili — — : A0 fi.4) HERL
.\-I']‘]"'lilll' + Zeolites ele, - - — — 7.0 — 210 —
Anadeine — = = — L - =
Crronnnd == ~+ Nevessoricos |
+ Zeolites - = i = — ~ — .80
s U1 9990 10000 L00S0 0 9957 HHLD2 9S00 OHLs0
Compiled aeeording 1o the work by AL Stmova IS0 Loealities: 1 Tekovska

I!I'I'filil','l. :.

Niva, 7.

Brelis, L

Lovmno, S0 Devicie,

Banski Stinvniea —

Iy,

4o Bans=ka Belas 50 DBacdeov, G, Dobas
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Table 20 Chiemical and Mineralogival Composition
ol Dasalts Trom Southeastern Sloviakia
\\-:'i_'_'lll ““
|L'|"\|'|I|jlll‘i||?'\ IIIIIII””‘.I_E![“”I .‘l'l!lll'li[ll' ]h‘l:‘-i‘llill'.\
Lavssinites
4 10 Il 12 1 14 I 16 17
Stk 4275 | 4492 AR ARDSS L ALDS
Tien, 1.9 2700 188 2066 |83 1.71
RYFT 14.42 HLT6 10,59 15,87 1603 | 18.21
I, N 405 .50 A0 S 200 3.21
e 6.7 a0 (.70 (.32 174 s.07 2.5
Munt) 0,22 0.2 0.20 0,24 017 0,26 0,32
Myt A.60 7.806 8.060 003 | 720 s i (.04
Ll S.068 12,79 10,70 11.01 0.4 s.649
Naat) S 251 nob a0 H.64 .00
INat) 170 1.57 2.0 .30 .30 2.90
%00 (INH] 0,26 [ B L. o7 0.5l
(1), (IN1H 218 TREA IR 0.:50 0.1l
1,0 0,20 1.71 .38 (.00 032, 029
1.0- 5 2,19 (186 187 002 094
St 10005 o021 0073 D983 10000 1005d  BO8T 100AD 0o
Modal Composition

9 1 I 12 13 14 [ 16 17
Plasioklase GOOZ 0200200 1986 1037 0 103810 1905 1 1123
Olivine SAD | 2RE O BR25 ] IBAT 2605 31020 1400
Nepheline 1,520 a3 — — (R bt | I
Amphihole - 244 = (1.0 — — == — —
Pyvroxene —_ 7.0 A 1SS 952 —_ 2400 LIS —
Ti-angite - = — | — DAG 1800 - — —
Augile 1.0t . AL 1185 20,80 — Gl 12552
Aegirine - - —- | AT = 034 200 — -
INHinoenstatite 0.7 0.3 — 6.5 — — el 078 0,32
Opaeile min.
amph, pyre. |
Palage. [ E R (IR S — = — -
i, E = 0471 994 LIy — ! (66 —
oo miss GAR 2020 2600 | 2200 — | 348 - - 115,08
Meane +enleite Bl T = = 1040 . . 0,04
Chaaretz - 0% 058 — | = s - —
Zealite Mawnetite IDA7 14200 16,70 1067 | 845 (3.0 [ FRE N e L A S |
Npatite = ; = i i = = (.20 -
I hidnite Ay - 0.0l (i
SITE 0000 HO00 TOI00 9000 00,00 9994 (100,000 100,00

Compiled aeeording 1o the work Ly AL

vecany, 100 Mazkova, T Sorviee, 12
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15, Belina,
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Sorkul-Fawid
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Fie. & Graphie presentation of the change in
E“DU" — . . . content nfl.\i. lll'n. St Ly o eelation of e
3 200+ o s -___..___ ,,:___ amd M,
@] L e e
CEJ--QGO"' .
2001 e :
= et
= ® e Tg et —
g 60T & :
.
g: 40+ .‘-‘".“--'-H_‘o
8 20+ * . r—“"“i'-.-.-‘._‘_‘ Lomno belong, The second peak s from
150 10 2000 ppm. with basalis Trom: Bacn-
. rovo and towards higher coneenteations
g 21 . the curve is slightly Talllng and ineludes
o__‘ 221 e __#____./:""’ hasalts Trom other localities. Aecording 1o
%] e =T °° average analyses (b, 30 concentration of
207 2 chrominm varies in basalts of centeal Sho-
re. vakin Trom 30 1o 3830 ppmeand the ave
120+ o page vilue of chrominm for this vesion is
& ™~ g R . 200 ppm. Smaller dispersion ol ¢hrominm
Q 1007 % e ‘ concentration is present in hasalts of south-
= 8oL ':"'x..\_\ & eastern Slovakia (from 200 1o 350 ppm).
3 . e The curve of avithmetie frequeney does nol
60T e form any distinel peak ol culmination i,
G bt is flat in shape, Aecording 1o ave-
* pige analvses  labe 40 representation of
FeiFe+Mn chiromiwm varies Trom 39 1o 2480 ppan, The

average value of chrominm content Tor
MQ+F€+FE+M” basalts of southeastern Slovakin is 153
ppm daby Sl

Representation of ehiromium in basalts of southeastern Slovakia is i direet relation
o the content of magnesium and its content deereases with the decrease ol magnesinm
representation almost in direel proportion (Mg, 7o), In basalls ol centeal Slovakia
chiromium shows more distinet relation o bivalent ivon than to magnesinm: (lig. 7o .
These relations correspond 1o basalts of southeastern Slovakia with the content al olivine
(i, 80 and 1o basalts of central Slovakia with the content of pyroxences Mg, a0, s
evident then that chrominm in basalts of southeastern Slovakia is bound 1o olivine
where it substitutes magnesiom. while in basalts of central Slovakia it substitutes iron
N pyroxenes,

Niekel shows in basalis of central Slovakia similar dispersion ol coneentrations
as cobalt. and that within the range of 14 0 500 ppm, The curve of arithmetie: fre-
queney for nickel fig. Gz' shows distinet peak of culmination between O ad 50 ppm.
where basalts from the localities of Banski Bela. Dobri Niva, Lommo and Devieie
belone, Towards higher coneentrations the curve acquires a slightly alling course with
ceveral litde distinet peaks. The concentration of nickel varies from 22 10 295 ppm
b, 3 at the studied Tocalities of centeal Slovakin aceording the average contents. The
avernee content of nickel is 143 ppm for this vegion. Nickel shows narrower dispersion
of coneentration in basalts of southeastern Slovakia, 20 1o 200 ppm. s frequency curve
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doe< ol Torm
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distinet peake but two smaller peakss the Tes

Bt o)

LOO ppm. where the basalts Trome Podvecany. Maskova and Filakova helone.

[LER Y]

anl

The

second peak is between T30 and 200 ppoe where the basalts Trone Bullies s Inonesidoy-
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Relation of Cr. NiL Co, N

and Li o Mg oand Fes

hasalis from the resion

centeal Slovakin. x — basalts from the recion of southeastern slovakio.
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Content ol Flements in Basalt Frome Centeal Stovakin in "y and ppm

Trace Elements — Averaze of 5 ANnalvses

| L) 0 4 o H

o s

Amphibo-

le | I Plagioklase hasalts
o hasalls

“II _ B o —

RA DY 2ol

(.60 (.00

(3.9 100,20

2.95

(.27

[N B

8.2

.08

208

11,858

0,18

[
I’ | - | o
in i 12 I.3
[T 20 [
A 10 10
\ it '
A 205 |27
Ni [ 30
i al a0
(1 297
13 A0S
=r | 141
Ih ih
I |20

cooand Suvien belong, The average content ol nickel in basalts of southeastern Slovakin
is 103 pp b, 41

Representation ol nickel in hasalt ol southeastern Slovakia corresponds o magne-
conlent ol maonesinm also the content ol nickel inereases (e,

st With ineres
Tao I basalts of conteal Slovakin relation of nickel 1o hivalent ivon is more distined
than 1o r||:||'_1'i||~~i|m| [, 7. These relations :'nrrvspnrn] l[i|'f1-r'l-rlll)' i both the regions
with the content of olivine and pyroxenes in hasalts (Ng. 80900 Tn basalts of southestern
Slovakia nickel is probably bound in olivines. where it substitutes magnesinme and in
hasalt of centeal Slovakia it is bound in pyroxences. probably substituting hivalent iron,

Cobalt as seattered in the rnge of 10 10 8 [y, whil 1'n|1'l-.~'[m|u|.~ o ils {Ii.\pl'l'.\i!lll
ol concenteation Tor basalts ol centeal Slovakin, where the cumve of relative Treguenes
stopeak is o lower coneenteation. where ave-

[, Ger shows two distinet peaks, The Ti
rage values ol cobalt of the predominating part ol basalis helong (Banska Belas Ba-
etiron. Dobet Nivie Lommo, Devicie: with Co o content of 19 10 32 ppmeand the smaller
part of basalts Clekovska Brezniea, Brehy, Banska Stiavniens Talls into the second peak

ol the Tregquenes curve with the content of average analvses 79 10 G5 ppm. Cobalt i
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n Basalts Trom Southeastern Slovakin

Table A Content of Flements

Trace Flements — Average of 5 Analyses

Limbureitodd

Dasanitod hasiiies

.\l'|r|1|-|i||1- hiasanites

0 n Il 12 13 14 15 1 17 13

"I 8T D08 RN LA R 1.,
y 1At h A L
| .11 A8 A A0
3.20 4.0 il £ 57 .01
4,74 321 A0 4.00
017 01H 0,20 0,12
2.8 a0 G582 400
o | 817 6,21 G40
RN 11 A8 IR
1.02 240 205
Lrnees {122 019
P
I’h — — - 10 1 10 | 1t
[ 12 I [l Il 10
(Y 1 13 1 12 12
\r 10 10 10 10 0
v 2 204 312 326 2131
Lr G il 53 THhe 052
Ny a7 as 73 121 A0
tn 206 a0 42 34 R
Ix (s T 240 11 [
b 1l AT (Hin 048 1001
Ny 00 7 (i R67 1)
h 124 20 [REL 1114 149
L i A8 147 |28 il

hasalts of southeastern Slovakin s distetbuted o the vange of 1 1o GO ppm and has
acdistinet amplitude of the cueve of relative Frequeney Tig, Gaoin the range of 20010 50
ppn where all basalts of this region belong with vepresentation of cobalt in the rnge
al 23 10 A5 ppme aceording 1o average contents dab, AL The average content of coballs
in basalts of southeastern Slovakia s 35 ppm tab, 5,

Representation of cobalt in basalts shows dependence on the content of magnesinm
i, 7o which s more distinet for hasalts of southeastern Slovakia than Tor those of
centeal Slovakia, where relation of cobalt 1o bivalent fron is more distinel fig.', Thi.
These deviations are also manilested o the content of olivine s pyroxenes, The
content of cobalt in basalts of <outheastern Slovakia corresponds 1o the content of
olivine e, &0 where 1t s |=|':|}|;|l:|}' hound 1o Tll.'l_‘_.’lll‘riillll]. while in basalts o conteal
Slovakia its coneent corresponds more distinetly 1o the amount of pyroxenes i 9
in which it probably substitutes hivalent ivon and perhaps also in olivine as this re-
lation is little distinet, The inerease of the content of cobalt s accompaniced by the
tnerease of the content of nickel almost in divecet proportion as presented in lie, 10,

Vanadiom is represented in concentration from 150 to 400 ppome and s represen-
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tation in basalts of central and southeastern Slovakia does not show any essential dille-
vences, The curve of arithmetic Trequeney For vanadium (g, Gj) is nearly vegular, s
content in basalts of centeal Slovakia varies from 194 10 329 ppm (ab. 30 and the tolal
In basalts of southeastern Slovakia

4). The total average Tor

avernge Tor central Slovakia is 269 ppm (tab. 5).
the content of vanadivm varies Trom 216 10 353 ppm (tah.

hasalts of southeastern Slovakia is 286G ppn.

Representation ol vanadivm corresponds o the content ol magnesiom. With in-
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Scmples Samples

i, S0 Comparison of the content of Coo Nio Cro Vo Liand the amonnt of olivine, o — hasalls
Fromn the region of central Slovakin, b — hasalts from the region of sontheastern Slovakin.
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crcising content ol magnesinm also vimadinm content inereases e 7o, Relation
ol vanadiom and magnesitan is more distinet i basalts ol sontheastern: Slovakie than
in the region o centeal Slovakin, where its eelation o bivalent dron s more distinel

[ie. Th and with inereasing content of bivalent ron also that of vanadinm merenses,
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iz, e Comparison of the content of Coo Nic Cro Vo Liand the amount o pyroxenes, o —
hasalts from the region of centeal Slovakine bho— basalts Trome the region o southeastern
Slovakin,
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These velations correspond 1o the amount of olivine and pyroxenes i hasalis, With
decrensing content ol olivine in basalts vanadiom shows the tendeney ol smaller re-
presentation. distinel Tor the region of central Slovakia (g, 81,0 In the region ol south-
castern Slovakia it shows also relation 1o the content of pyroxenes (g, 9 while i
hasalls of conteal Slovakia this relation of vamadium 1o the amount ol pyroxenes wis
pol evident, Vanadinm probably substitutes iron and magnesionm in pyroxenes as well
s]ullll|~i more o the sunount of olivine
and inosoutheastern Slovakin its concenteation s more distinel i l[['l)l’l]ll['l'll'i‘ an 1he

asoin olivines, i basalts of centeal Slovakin i eorre

amounl ol olivine.

Strontium is distributed in the wange of 300 10 1000 ppme and only at the To-
cality of Radzovee its content attains = 1000 ppm. The curve of arithmetie Trequeney
[ar

Gl Tor central Slovakin has o distinet peak bhetween 400 coud 700 ppm. where
according 1o the average contents all Toealities of this region belong besides Brehy with
Ligher steontivm content (RG5 ppmi. The average content ol strontinm in basalts of
centeal Slovakia is G100 ppm. The curve of arithmetie frequeney from basalts ol south-
cistern Slovakin reaches o distinet peak between 7000 and 800 ppme. ineluding the Toe

lities of Podrecany. Bulhary. Filakovo and Borkol — Ragae, The basalts in southeastern
Slovakia are vicher in strontivm than those ol centeal Slovakia and the average content

of <tromtiimm is 664 ppm.

400T o/
/
300} o
£ /
S 200+ 0
XX
- o'x X
=100t %
'}{ t t +
i, 100 Belation of Ni, 1o Co. @ — basalts
Trom the region ”r. centeal Slovakin, x — ha- 20 40 60 &0

vion ol southeastern Slova-

kia. CO ppm

salts Teom the r

Strontin displays distinet velation to harinn, With inereasing representation ol
<trontinm the content of barivnm inereases. Points o projeketion in hig Tl aee distri-

Boted o two lines, Near the upper Tine basalis Trom southeastern Slovakia and 1wo
localities of central Slovakia (Bactirov, Lomno) are placed. with higher content ol ba-
rinn, AU the Tower Tine basalts Trome centeal Slovakia ae placed. characterized by lower
content ol barium. Strontinm shows also distinet velation 1o ealeimm. mainly o basalis
from central Stovakin, while the projection points of hasalis Trom southeastern Slovakia
are almosi il'l'l';rll|;|l'|}' lli\]ll'l"\l'll |'ij_"_ o, |{l'pr'l'~'l'1||:llir=|| ol strontim in basalts of
e b,

Barvium is represented in the range of 3000 o 10000 ppme only an the Toealite of
Radzovee it attains = 1000 ppm. The dilTe

centeal and sontheastern Slovakia are conspienons, Tooeenteal Slovakin bavinm is present

southeastern Slovakin corresponds 1o the content o potassinm

wnees in disteibution of bariom in hasalts of

i the range of 300 10 700 ppo. The point ol calmination ol the curve o arithmetie
Feequenes e, Gal Talls into the coneenteation of 300 10 300 ppine ineluding the pre-
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dominating part of basalts, The average values Trome the localities vaey Trom 352 10 355
ppmcand the average content of bartume for this vegion = 400 ppoe In basalis ol
southeastern Slovakia the range ol bartume disteibution is larger, Trom 3000 10 1000
ppi The point of eulmination of the cueve ol arithmetic Trequenes is o the
ol GO0 1o 700 ppm. where the hall of studied basalts helongs, The averaze value of
barium coneentration for basalts of southeastern Slovakia is 705 ppim (lig, 120,

Barinm shows velation to potassium and sodivm differently in basalts of centeal and
sontheastern Slovakin, The content of barium inereases with
|:u[.'|~.~]l|l|1 i the region of southeastern Slovakin Tl Tb
lation ol bartuns o ealetum is morve distinet e, o,

mcreasing conlent ol
and o eentral Slovakin re-
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FFieo T Belation ol Seand Ba o Ca oand I @ — hinsalts Teom the region ol centenl Stosakin.,
x — basalts Trome the vecion of southeastern Slovakia.
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Slo IS0 ppo Necording to avernge analyvses is content varies from 32 10 137 ppn
in basalts of centeal Slovakia b, 3

. Lireal \'.'n'i:!ll”il}' in |'l~|ll't'|1l:llin|1 ol rubidivm i~
also manifested o the cueves of avithietie fregueney, The cueve Tor basalis of cen-
teal Slovakins consists of two pavts, The Tiest paet is ap o to SO ppoe with Tt and alimos
rewilar conrses including plagioklase hasalts Tronn Dobei Nivae and basanites ab, 3

.
The seeond part of the cueve Ties in the vange of 100 1o 180 ppon with the peak hetween
F200 10 TAD ppn Tigs Ge oowhat corresponds 1o average contents of rubidinm in plagio-
Klise basalts Trome Devidie and Lomno and in amphibole hasalts, The averaze conlenl
of rubidivm in basalts of centeal Stovakio is 74 ppo The Trequeney eneve for hasalis

of southeastern Slovakia forms two distinet peaks. one between 200 and A0 ppim. cor-
responding to average valoes of vabidivm i hasanitoid Trom Sueiea and  nepheline
Bisamitoid frome Belinae The second peak is between 60 and 140 ppm. where the

predomimating parl ol basalis belong, Necording 1o average analvses il concenteation
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varies Trom 29 1o 149 ppand the average value is 96 ppmin sontheastern Slovakia.
I representation ol rubidinm relation 1o potassivm was evident, With inereasing con-
tent of potassivm also that of B inereases (Mg 13 and similarly as potassinm also
rubidium does not shows distinet relations o other elements. nol even o representadion
ol minerals in basalis. but s manilesting as element considerably seattered,

X
1000 : o <
000 + / /
X # 120 + & x
X/ ®
£ 800+ / 100 + x X
. 5 $X € ,/
Q6001 X - S 80T %
» ./. o /’ 601 L] /
S400L (Lo S /.
@ L@ X 401 4o °
1 t f ; /® %
200 600 1000 e
Sr ppm K °l,
Fre, 120 Beltion of Do o Se. @ — hasalis 1[1.' L, Belantion of B 1o s, @ — basalls
Teonn the rezion ol centeal Slovakin, x — Feom the region of  centeal Slovakia, x
basalts Trom the 1 ol sentheastern Iissitl s (o Lhe |'i'|1,{iu|| ol soulheastern

Slovakin. Slovakia,

Lot hwm as distetboted i basalts o the vange ol 15 10 200 ppm, The curve of
avithmetie Trequenes e, P Tor hasalts of centeal Slovakia Torms o Tlal peak between
SO e 1200 ppoe where average contents ol lithinme Trome the predominating part ol

localities of hasalis belong, Average contents of Liovaey Trom 40 10 1200 ppmeine basalis

ol central Slovakia tab, S0 Basalts Tronn sontheastern Slovakian shows two distinet peaks

al the eoeve of aeithmetie Tregqueney, One ds Trome GO to 100 ppie ineludings the hall of

the studied basalts and the seeond Trome 1200 100 140 ppme elosest 1o the content ol
Tithiw i limboreaitond hasaniles,

Representation of Tithinm inereases inrocks with inereasing content of ealeinm .
[50 T also shows distinel h'lufl‘n:"\' nl l[l'l'l't‘.‘ir-ilt_'_" content with the inerease ol the
vanle of the vatio of fron magnesiom Ties 500 Dependence o Tithinm on magnesinm
is more distinel in basalts ol southeastern Slovakia e, Za0 than i the region of
central Slovakin. where Hiluum <hows more distinel. relation o bivaleal o e 7he,
These dependenees ave also manilested inoeelation 1o Fe-Me minerals, T basalts of cen-
teal Slovakia the content of Tithimn mereases with inereasing content ol olivine anid
pyvroxenes. i which it probably substitates more teon than magoesivn, T basalts Trom
sottheastern Slovakin eelation of Tahiom o the content of olivine is more distinel
N, &0 90 than 1o the content ol pyroxenes, 0 oas evident Trome velation ol Tithinm
lo magnesitm as well as 1o the content ol olivine that Liosobstitotes magnesinn in
olivines i hasalts ol sontheastern Slovakia,

Copper is represented o the snge of 4 1o 35 ppig The peak ol the coeve ol
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arithmetic Trequeney T DA Tor centeal Sltovalkia Talls oo the coneenteation of 4
1o 200 ppane s secording Lo avernge contents al the mentioned localities s coneen-
tration varies from 1O 10027 ppmcand the total average Tor conteal Slovaki s 16 ppmn.
The curve of arithmetic Fl'l-qtll-nr_\' for basalts of <outheastern Slovaki has o distinet
peak hetween 1O and 15 ppm, The average coneenteation ol copper Tor this region
i< 13 ppm. Toits representation copper does not shows maore distinet velations o other
clements. even nol oo minerals bue i s Tound i basalts as oane clement considerabil
dispersed,

Ziveoniwm is sealtoved fnoconcenteations of 130010 400 ppo i basalts g, G
It coneentral varies Trequently e the
vinge ol 200 o 300 ppme ineluding eul-

3or || ' | @ mination points of the curves of arithmetic
20l | I s ] fLg leequeney, The average valies of ziveoninm
'\‘\!\ content vary frome 215 o 30T ppic at the

Slovakion and the avernee concenteation [or

0t | A '
| 1 I

\i/. \.\\*:\ L studicd Toealitios o basalts Trom eentral

this region is 268 ppm, oo the region of

40 80 120 160 200 ’ i

ppm sottheastern Slovakine avernge values of

50 iveonimm vary Fram 215 o 346 ppm at the
40t
301
2071 |
101}

; } ; + I ‘ Fieo T4 Cureves ol aeithmenie Trequeney Tor

10 15 20 25 30 35 i and Coe v — basalts Trom the region of

ppm : central Stovakig BB — basalts Trom the re-

cion of southeastern slovakia,

<tidied Toealities of hasalts. an apomalons Tow coneenteation was recorded at the |u:‘:||i!_\'
of Bollioey 300 ppaint. The average concentration of zicconimm Tor the whaole region
al hasalts of southeastern Slovakin s 207
rd prpn.

Goalbinm s dispersed in the range of
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/ contents al the localities i basalts of cent-
XX
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sentation Tor basalts of conteal Slovakia is 13 ppmeon the whole, Lower concentralions
of gallivm are Tound i southern Slovakia. where the culmination point of the curmve
ol arithmetic: Trequeney Tes between 10 and 12 ppe and the average values of e
studied Toealities are ineluded  there. .\\'t‘f‘:l;.rl' concenlralion ol callivm Tar basalls of
southeastern: Slovakin is L ppme on the whole and Tor hasalts of whole Slovakia
12 pp.

Comparison of Basalts [rom Slovalia with Basalts of Other Regions

Voleanites of the Carpathian orogene are in petrochemical studies mostly compared
with the association ol voleanites of oceanic islinds, the chiemism ol which has been
applicd as comparing stodards up o present. 1 chose Trom this vegion Tor comparison
olivine basalts from Treland and Hawaian tholeite basalis. T also mention predominantly
olivine basalts Trom the region of Takome, average values of clements of basalts Trom
Kaméatka and the Koril Islands and from platform basalis Sibevian traps as also the
clirks aceording 1o A Ninogreradoy (1062,

Necording 1o the average contents of macroelements hasalts Trom Slovakin are close
to- basalts Trom Kaméatka and the Kol Islands, fram which thex differ i lower
content ol silicon and alimininm and somewhat higher vepresentation of magnesinm
tab 500 Hhigher content of silicon and aluminium s Tound in basalts Trom the region
of Takome compared 1o basalts o Slovakia, Average contents of chemiceal elements
aceording 1o A, Fo Vinogreradoy as well as tholeite basalts From the Hawaian
Islands shows simaller vepresentation of AL Tn basalts of Treland and tholeite basalis
Feome the Plawaian Islands representation of Mg is higher, Basalts from the islands of
Oceania. Siberinn traps and also the average values of A Fo Vinogradoy have
less alkalii than hasalis Trom Slovakia. Tnothe content o alkalii our basalis are very
close 1o basalis Trom Kaméatka and the Koeil Tshols,

Fssentianlly greater differences than in macroclements e evident in microelements
ol the mentioned recions (ab, 5, “l‘|r|‘r‘.~avlll:l|in|l of callinm is almost three limes hiwher
in basalts Trom Trelond and almost twice higher in the region of Takome and in tholeite
basalts than in basalts Trom Slovakin with the content ol gallivm close 1o the elarks
of Ao Vinogradoy, Basalts Trom Treland shows enormously high representation
ol coppers twenty-six times more than our basalis while those Trom Kaméatka have Tour
times more copper, The average values of A0 Vinogeadoy are by one thivd
lower and in Sibervian teaps the content of copper is roughly by one Tourth smaller than
e basalts of Slovakion, Basalis Teom Kameatka and the Koeil Islands. Teeland and the
region ol Hakome are twice o theee times vicher i vanadivm tan our ones and tho-
leite: basalts Trom the Hawaian Islands shows content of vanadiom vers close 1o our,
hl‘hi’ l'!?ll']\'.\' fll'i'“l'!li“_‘_’ o \ I). \ [ 1 “:,.'.

cadoy are byoabout one Tourth lower,
Fnoemoushy Tow content of vanadinm is mentioned Trom Siberian traps. Our basalis
are richer in zirconinm. ||l'.'||'||\' l:_\' S0 in eontrast 1o tholeite hasalts Trom the Hawaian
Islands and the basalts Trome Teeland. The content of zicconium from Kaméatka and the
il Ishiands as well s frome the elk of A Po Ninogradoy are by theee Tilths
fower and Trom the vegion of Hakome by Tour Tifths, Basalts Trom Teeland  show
a content ol nickel nearly cight times higher and tholeite basalts almost theee Hines
higher than our basalts, Basalis Trom the region ol Kameatka, 1o the contrary. show
the content of niekel by one hall and basalts Trom Hakone |i_\' six imes lower than in
Slovakin, The avernge content of Niomentioned by AL P Vinogradoy is six limes
aned in Siherian teaps nine times Tower than in basalts of Slovakia, Richest in coball are
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trom Waméatka and the ol Islands caecording to the work by B Ko Marehinin, AL
Mo Sapozoihova P2 he 19640 5, Basalts of the Siberian traps aecor 1o the
work by 0 V. Nesterenkoo NooPo Smirnova 19640 60 Olivine  hasalts Teom
aceording o the work by 150 M0 Patterson 19620 70 Predomin-
cion ol Hakowe  Trom the work by s, B Noekoldso T
Noeckolds, B, Nldleo I S Clarks aeeording 1o AP Yinogeradoy (10620 Tor
diorites amd basalts. 9. Tholerite basalts from the Tawaian Islands frome the work by S0 1L
Noevkolds: B NTen 19506,

northeastern relild
.||ll]}' olivine | s Teome the

basalts Trom Treland, almost Toue times vicher than ooe and by about G

o rieher e
hasalts Trom Kameatka and tholeite basalts frome the Tawaian Islands, smaller differen-
cos oare in the elarks of Ao P Vinooradoy, Co content closest o our basalts s

wl cnormousiy low representation of

present i basalts Trom the region of Hakome :
sobalt i basalts of the Sihertan teaps. Greal differences i the individoal vegions are
also i representation of  chrominm, Uneommonly highe content of ehromimm s
mentioned  Trom bhasalts in Lrehoud and thoeleite hasalts hiave cobalt three times more
than basalts in Slovakin, The elark of AP0 Vinogradoy is very close to tohe
amount of Ceoinoour rocks b, 50 Lower cantent ol chrominm s present in basalts
Teom the vecion of Takome and Kameatka aod ten times less Ceoine the Siberian teaps,
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Basalts of Slovakia show highest representation of barivm from the compared regions,
The contents mentioned by AP Vinogeadoy as also the contents in basalts [rom
Preland are almost by one hall Tower and in the region of Kaméatka and Halkome the
amount of Bais only nearly one Tifth of the content in onr rocks and in Siberian Lraps

is Tourteen times lower, Tnorepresentation of strontium basalt Trom Treland are closest
Lo our basalts and inall the compared vegions ils contents are lower, uncommonly Tow

content of Sris present i the traps o Siberia with Se onearly [ifleen times less than in

our basalts. Tn contrast o the compared regions basalts from Slovakin are richer in
it and vubidiune. Basalts Trom Treland. the vegion of Hakome and tholeite basilts
From the Hawaian Islands inelode T8 o0 13 Tess lithinm and the average content
mentioned by AP Ninogradoy s six times smaller than the content of 1

basalts Trom Slovakia. Greater differences are in representation of eubidium, Basalts
fram  Treland. the rvegion of IlTakome as well as tholeite basalts from the Hawaian
Islands show very low content of Rb in contrast 1o its content in our basalts, The clark
value of Bb s almost by o hall less than the value of Rb in basalts from Slovakis,

[ is evident Trom the mentioned diseussion about the average representation ol traee
elements i basalts Trom vavious regions that they are very variable in cqual or allied
rocks and these datac cannot be applied in comparative studies without  thorongh

anilvsis,

Conelusion

Basalts Tound in Slovakia represenl o r'i'|:|li\'t'|)’ conlinuous seale of dilferentiation of
the magma with linear trend ol sueeession, With gradual differentiation of e magn
the content of sodinm and silicon was increasing, the magma was gelling poorer in cal-
e and magnesiom, The ehanges in w[nlmnl.lllr:n of magnesivm correspond ronghly
to the content ol olivine in basalts. Chrominm. nickel. cobalt and Lithium are hound 1o
ron-magnesivm minerals Tormed in the fiest stages of magma cevstallization and with
cradual ervstallizational dilferentiation they

1w the tendenes of smaller representation
in rocks. The basalts Trom Slovakia are derived Trom one mother magma coming [rom
greal depthe Dilferentiation of the magma was taking place in partial reservoirs in-
dependent Tor the regions of centeal Slovakin and southenstern Slovakin, Partial reser-

voirs were situated nearer 1o the saeface than original mother magmi, Cevstallization

of magnmia was taking paet in these partial reseevoirs partly under different conditions.
manilested by entering of chromium. nickel and cobalt in basalts of southenstern Slo-
vakia into steucture Tttice of olivine, where they aee substituting Me. and in basalis
of central Sovakia these elements entered into stencture nttice of pyrosenes. where they
are substituting iron, DifTerent conditions of magma differentiation Tor basalts of contral
Slovakin: are also indicated by binding of vanadinm and lithium 1o olivines more
marked this vegion than in bhasalls of <southeastern Slovakia,

Teonslated by o Pev ooy
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