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SOME DATA TO THE GEOCHIMISTRY OF BASIC VOLCANISM IN THE 
WEST CARPATHIAN CRYSTALLINE, YOUNG PALEOZOIC AND 

MESOZOIC 

(l-'ig. 1-1) 

A li s I ľ : i c I: S t u d y i n g llic given p r o b l e m the a u t h o r s invest igated about 300 
s.'iiuplcs of 1 > •• i s i i • rocks from llic Wcsl C a r p a t h i a n G e n i c r i d e region .-mil a b o u l 170 
s a m p l e s of m e t a m o r p h o s e d rocks from llic crys ta l l ine . T h e s a m p l e s u n d e r w e n t 
s | )ectral q u a n t i t a t i v e a n a l y s i s on following e l e i n e n l s : ( la, ď , \ . Mi, Co, Cu, / r . 
Se. Y, Sr, Ba, R b . I.i. I'll a n d La. Kor spectral a n a l y s i s in first o r d e r nick sam­
ples were chosen with ex i s t ing si l icate a n a l y s i s or than llic share ol minera l s 
was ascer ta ined p l a n i m c t r i c a l l y and from mineral compos i t ion i n f o r m i n g che­
mical compos i t ion of rock was recalculated. 1 lie g r o u p s of rocks were d'Mer-
mined on basis of the geological position of llic vulcani tes and a c c o r d i n g to geo­
graphica l , s l ra l ig raphica l and pe t rochemica l cri lcria. I'he results ol llic a n a l y s e s 
were h e a l e d stat is t ical ly, n u m e r i c a l l y and graphica l ly . 

Our sludy refers l<> the investigation ol' basic and hi a smaller degree also 
ullrabasic rocks and their inclamorpliic derivales in the C.cmeride region. Kor 
llic sake ol' comparison we also mention some results of geocliemical study ol 
amphibolic rocks in the Core mountains. 

The views of the age and orogenesis of West Carpathians basic voleamsni do 
not agree. According lo some authors (e. g. .1. K a m e n i c k ý I!)(i7) basic vol-
canism is being considered as initial mainly, having taken place in three periods, 
llic Earlier Proterozoic (Jarabá Series!, lbe Later Prolerozoic (Kokava Series in 
llic Kohút Zone of lbe Yeporides and lbe Pezinok-Pornek Series in the Male 
Karpaly Mis.) and the Earlier Paleozoic (Hakovec or Phyllitc-Diahasc I nil of 
lbe Gemerides and lbe llarniónia Series in the Malé Karpaly Mis.). It should be 
remarked lhal such a slraligraphical division is not based on concrete paleonlo-
logieal. geochronological and oilier evidence. Some authors therefore (B. C a la­
b e l 1961) consider such a division and so far oilier slraligraphical divisions 
loo as unverified and rather are inclined lo lite opinion lhal basic voleaniles are 
iiiagmaliles. originated in llic West Carpathians mainly in various periods ol 
llic Earlier and baler Paleozoic. 

When the presence of the Pre-Cambrian in lbe West Carpathians (the dia-
phthorized catacrystalline mainly) is also admitted, its exlenl seems lo be ovcr-
stimatcd in contrast lo lbe Paleozoic now — particularly m lbe Core mountains 
region, as recent palynological investigation shows (O. C o r n á !!)(>.>>. Pal\ no-
logical investigation made on lbe basis of presence of Chilinozoa. spores and 
oilier plant and organic remnants in dark schists of the W esl Carpathian crystal­
line points lo the Paleozoic age of lbe rocks. r | lie same also results Iron) the geo­
chronological studies by .1. K a n I o r (K A method). Willi regard lo llic above 
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mentioned also each magmatism cannot be ranged to one of the S t i l l e's 
schemes of orogenesis and certain volcanism cannot always be determined 
whether it was initial phase or final and to which orogenic-magmatic cycle it 
belongs. 

The manifestations of the basic magmatism in the West Carpathians in the 
earliest formations to the Mesozoic roughly comprise these fundamental types 
of rocks: 

a) Effusive diabases, their tuffs ami tuffites or more seldom subvolcanic dia­
bases (in Paleozoic formations in the Gemerides). 

b) Various types of amphibolites as products of progressive metamorphosis of 
rocks mentioned under a) (in metamorphosed series of the crystalline of the Core 
mountains particularly). 

c) Subvolcanic smaller intrusive bodies and pipes of gabbrodiorites. monomi-
neralic homblendites or amphibolic dioriles and diorites (in the whole region of 
the West Carpathian crystalline). 

d) Intrusive bodies of larger extent, built of amphibolic gabbros, gabbroamphi-
bolites, amphibolic diorites and amphibolites of various character (in the region 
of the Spišsko-gemcrské rudohorie Mis. mainly). 

e) Ullrabasic rocks as differentiates of rocks mentioned under a), b). c). d). 
f) Melaphyric rocks of Carboniferous and Permotriassic beds in the subtatric 

nappes. 
g) Ultrabasic rocks (serpentinites) of the Mesozoic and of the Triassic of the 

Gemerides mainly. 

h) Other basic effusive and subvolcanic rocks of the Mesozoic. as c. g. gabbros. 
diabases, glaukophanites, augitites. limburgites and teschenites. 

It should be remarked that primary basic magmatogenic rocks, diabases and 
their luffs as also hypoabyssal forms were with regional or contact periplutonic 
metamorphosis altered in various areas in various way from epi- to catameta-
morphic derivates whereby chloritir schists, amphibolites. gabbroamphibolites. 
amphibolic gneisses and amphibolic migmatites arose from them. Some intrusive 
types of amphibolic rocks sometimes occur as relatively later in relation to the 
above mentioned chlorilic schists and amphibolites. also when they can belong 
to the same magmatic-orogenic cycle. 

In this paper we present a petrochemical and geochemical survey of basic 
magmatism in tin- Gemerides and data about basic magmatism of other regions 
are mentioned for comparison only. 

Earlier Paleozoic o\ the Gemerides 

In the Gemerides basic rocks arc mostly extended in the Rakovec I nit. The 
Rakovec I nil is built of sedimenlogcnic and magmatogenic rocks. The sedimen­
tary membres are represented by phyllites of various composition (sericitic, se-
ricitic-chloritic. more or less quartzy or pliyllitcs with, greater or smaller content 
of graphitic component). 
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The W a k o v e c (Phyllite-Diabase) Unit of the Gemerides, considered as De­
vonian (or partly Lower Carboniferous) includes effusive rocks, tuffs and tuffites 
mainly represented in the northern part of the Gemerides in the strip from Rej-
clová to Malá Ida (L. K a m c n i c k ý. M. M a r k o v á 1955). The volcanisni 
affected the character of the whole unit. The individual types of volcanic rocks 
are represented by diabases, diabase porphyrites, compact and flow diabases and 
amygdaloidal rocks. The tuffs are prevailingly fine grained and the tuffites 
usually are striped. Locally submarine cxhalational-sedimentary hematitic quart-
zites originated (Lahn-Dill type). 

Subvolcanic forms are represented by smaller bodies of gabbrodiorites and 
amphibolic gabbros. They usually comprise amphibole, saussuritized plagioclase. 
ilmenite. chlorite, epidote. apatite and calcite. 

Larger intrusive bodies are known from the environs of Dobšiná and Košická 
Bela to Malá Ida. 

The volcanitcs of the Rakovec Unit where altered by autometamorphosis and 
later also by regional epimetamorphosis (chloritization. epidotization. serpentini-
zation. albitisation). 

Basic volcanitcs of diabase character similar to that in the Rakovec Unit arc 
also found in the C a m b r o s i 1 u r i a n of the Gemerides (in the Gelnica or 
Porphyroid Unit), less abundant here are in association with porphyroids, which 
build extensive complexes. As there is the underlying of the Rakovec Unit, it 
always is not clear, whether the basic magmatogenic rocks are not of Devonian 
age and only penetrate earlier formations. Sometimes il is not quite sure, what 
corresponds to Cambrosilurian and what to Devonian (to the Porphyroid or to 
the Phyllite-Diabase, i. e. Rakovec Unit). These facts make an accprate strati-
graphical ranging of magmatogenic basis rocks complicated. 

Carboniferous 

In the Gemerides the Carboniferous is quite abundantly represented, whereas 
in the Tatraveporides it forms small remnants only scattered in various Core 
mountains. Characteristic is its varied facies development. Among the Carboni­
ferous rocks of the Gemerides clay shales, greywackes. sandstones, quartzites. 
conglomerates, reef and bedded carbonates, lydiles and other rocks including in­
tercalations of diabase luffs, diabases and quartz porphyries are present. Intru­
sive rocks as serpenlinites. gabbroamphibolites and gabbrodiorites also are pre­
sent. Magmatic rocks only form a subordinate constituent in Carboniferous 
layers. 

Permian 

Occurrences of the Permian arc known from all West Carpathian units. In the 
Central West Carpathians they mostly are sporadic, towards the Gemerides 
and in the Gemerides they are gelling more extensive. Permian is of clearly 
continental origin except the occurrences west of Stitnik in the Gemerides. Re-
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gional metamorphism of tlie Permian was not intense (epimelamorphosis), how­
ever with strong local inaniľcstations. 

In the Gemeride region Permian is of verrucano development. There are 
polymicl conglomerates, greywackes and arcoses with layers of variegated shales. 
A similar development also shows the Melaphyre Series, considered as Werfen 
in the pasl. The melaphyrcs mostly occur in the lower part of the Choc Unit. 
In the Permian of the Gemerides prevailingly quartz porphyries and only locally 
porphyrites occur. 

Mcsoz-uic 

Mesozoic voleanisni of the West Carpathians manifested as smaller effusive 
and subvolcanic bodies, scattered sporadically in formations from the outer 
Flysch Zone to the zone of lowlands in South Slovakia. This magmatism did nol 
proceed at once hut was repeating throughout the Mesozoic from the Lower 
ľriassic. through the Middle Triassic. Upper Jurassic, Lower unci I pper Creta­
ceous. Simultaneously the picture of its manifestation was changing. Ullrahasic 
and particularly basic intrusive or extrusive rocks (Iherzolites, duniles. diabases. 
glaucophanites, melaphyre porphyrites. augilic porphyrites, augitiles. limburgi-
les, teschcniles. their liiľľs and tuffites) are present there. In the Gemerides of 
the Spi.šsko-gemerské rudohoric Mis. granitic magmatism also manifested. Smal­
ler granite bodies of I pper Cretaceous age (according to K A determination) 
occur here. They, however, are not present in the proper Mesozoic beds of the 
Spissko-gemerskc rudohoric Mis., only in their Earlier Paleozoic substratum. 

Our study of the Gemeride basic rocks in the Spišsko-gemerské rudohoric Mis. 
is based on the following division of basic magmaliles: 
Cambrosilurian basic rocks 
(Porphyroid—Gelnica I nit) 

Devonian to Lower Carboniferous 
basic rocks (Rakovoe I nil) 

Carboniferous basic rocks 

Permian basic rocks 

-extrusive diabases and luffs 

exlrusives diabases, lulls 
and tuffites 

-smaller subvolcanic inlrusives 

\largcr intrusive massifs 

extrusive diabases, intrusive gab-
brodioriles. ultrabasiles. etc. 

extrusive porphyrites 

Mesozoic basic rocks 
'extrusive diabases 
-glaucophanites 
siillrabasic inlrusives 

Geochemical investigation was carried out svith aid of spectrochemical quan­
titative analysis in llie spectral laboratory of the Slovak Academy of Science. 
I lie analyses were carried out by T. S l e z á k on grid spectrograph PGS'2 
with direct current T> A — Í) A and generator ABR 3). The applicated methods 

were worked out and published by G. K u p č o (B. C a m h c I. G. K u p č o 
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1065). Quantitalive dala of tin- following elements are al disposal: (ia. Cr, V. i\i. 
Co, Cu. 7A\ SC, I, Sr. Ba, Kb. Li, Pb. La. The authors also intended lo analyse 
besides samples taken originally and representing fundamental types of basic 
rocks mainly samples of various authors, silicate analysis of which had been 
already carried oul in ihe pasl. Where il was possible, planimetric analyses of 
the samples were also carried oul and where no silicate analysis was al disposal, 
conversions of the chemical composition from values of planimetric analysis 
were made. 

The aim of the geoehemical investigation of basic magmatiles of the Spišsko-
gemerské rudohorie Mls. was as follows: 

a) to present survey of macro- and miero-cliemism of magmatiles in this 
regain: 

b) lo ascertain lbe differences in lbe micro-elements content of individual 
types of rocks, divided into groups according to criteria of age. signs of texture 
and structure (intrusivos. exlrusives. lulls ' , mineral composition (basicity or de­
gree of differentiation): 

c) lo ascertain, whether lbe existing differences in chemical composition also 
confirm lbe views of the slraligrapbical division of basic magmatiles or whether 
ihe unilormily ol chemical composition may confirm lbe uniformity of lbe vol-
eanism in this region; 

di to ascertain the influence of metamorphosis on elements migration and lbe 
changes in micro- and maerocbemism with regard lo mineral alterations of lbe 
rocks: 

e) lo solve some problems ol distribution laws of microelements in rocks and 
questions ol geoehemical position of microelements on lbe basis of their corre­
lation with macroelements, which are considered as the isomorphous bearers of 
these elements. 

In lbe presented paper a conclusion to all above mentioned points cannot be 
given and therefore we only mention results concerning the three first points on 
ihe basis ol the discussion lo the plates, which show average values of macro­
elements and microelements of individual groups arranged according to above 
mentioned criteria. 

In tables I. '2. .'! and '\ analyses ol basic rocks are arranged in groups accord­
ing lo ihe standpoint of stratigraphy (Lambrosilurian lo Mesozoic) and the geo­
logical position (extrusive and intrusive types). Within these main groups ana­
lytical data are divided into smaller groups according lo the degree of magma 
(lillcrenl lalion (ullrabasie. medium-basic and leueocralic types) or according to 
the pctrographie classification (glaucopbaniles. porpbyrites, augililes. leschenites. 
(He). 

Alter analysing the results given in the tables 3 and '\ and in enclosed graphs 
we may stale lhal the differences in the microelements contents m the lirsl 
place depend on ihe basicity of ihe rock and only less distinct diferrences (in 
contents ol certain elements only) can be observed in equally basic rocks of 
various straligraphic or pelrographie groups. 
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The content of microelements in the 
types of rocks can be studied and com­
pared in figures I. 2. 3 and /i. in which 
numbers on the horizontal axis arc 
numbers of rock groups and identical 
with numbering of these groups in tables 
1. 2. 3 and \. 

In figure I part ..a" enables to com­
pare the change of the average contents 
of elements in extrusive rocks, divided 
according to the standpoint of strati­
graphy — and in part ..c" — their 
change in intrusive rocks. 

On the basis of average analytical 
values of basic Cambrosilurian rocks the 
presence ol basic rocks various gcocheini-
cally in certain elements can be proved. 
Group 1 e. g. (basic rocks from Smolnik) 
shows high Sr content whereas group 2 
(diabases from outlier Cambrosilurian 
areas of the Gemerides) shows small Zr 
values ant! essentially not smaller Sr, Cr. 
Y. Ba and higher Ni and Rb contents. 
This fact cannot be unambigueously ex­
plained. It possibly in connected with 
inaccurate slratigrapliical ranging of ana­
lysed rocks or the contents of micro­
elements in the Cambrosilurian were very 
dependent on regional factors. Such a 
difference is. however, not observed in 
the Devonian magmalism. which is more 
uniform in microelements contents and 
not even I pper Carboniferous basic 
magmalites differ from it. 

Figure 2 shows a very good survey of 
average contents of elements in normal 
basic rocks (medium-basic rocks! of the 
Combrosilurian. Devonian. Carboniferous 
and the Mesozoic. This figure makes 
evident that the extreme members, e. i. 
basic rocks of the Cambrosilurian and 
Mesozoic show the greatest differences 
in microelements contents, whereas in 
Devonian and Carboniferous rocks the 
contents of elements move between these 
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The content of microelements in the 
types of nicks can be studied and com­
pared in figures I. 2. 3 and '\. in which 
numbers on the horizontal axis are 
numbers of rock groups and identical 
with numbering' of these groups in tables 
J. 2. 3 and '.. 

In figure I part ..a" enables to com­
pare the change of the average contents 
of elements in extrusive rocks, divided 
according to the standpoint of strati­
graphy — and in part ..c" — their 
change in intrusive rocks. 

()n the basis of average analytical 
values of basic Cambrosilurian rocks the 
presence, of basic nicks various geochemi-
cally in certain elements can be proved. 
Group 1 e. g. (basic rocks from Smolnik) 
shows high Sr content whereas group 2 
(diabases from outlier Cambrosilurian 
areas of the Gemerides) shows small Zr 
values and essentially not smaller Sr. Cr. 
V. Ba and higher Ni and Rb contents. 
Ibis fact cannot be unambigueously ex­
plained. It possibly in connected with 
inaccurate stratigraphical ranging of ana­
lysed rocks or the contents of micro­
elements in the Cambrosilurian were very 
dependent on regional factors. Such a 
difference is. however, not observed in 
the Devonian magmatism. which is more 
uniform in microelements contents and 
not even Upper Carboniferous basic 
magmatiles differ from it. 

Figure 2 shows a very good survey of 
average contents of elements in normal 
basic nicks (medium-basic rocks) of the 
Combrosilurian. Devonian. Carboniferous 
and the Mesozoic. This figure makes 
evident that the extreme members, e. i. 
basic rocks of the Cambrosilurian and 
Mesozoic show the greatest differences 
m microelements contents, whereas in 
Devonian and Carboniferous rocks the 
contents of elements move between these 
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l'iĽiiiv I. (i ľa pil o[ micľooleincn Is a v e r a g e values of ind iv idua l roelv g r o u p s , a — g r o u p s i»' 
( i e iner idc ( ambros i i uľian d iabases ( l . 2. 3) Devonian diabases ((i. 0), D e v o n i a n g a b b r o d b . 
riles Í2(>). Carboiiiľci ous d iabases (J J) and Mesn/oie d iabases (L3), Mesozoic g laueopl iani les 
oť lbe ( i e m e r i d e s l á i : If — g r o u p s oľ P e r m i a n porpl ivr i lcs of tbc Gemci ' idcs I 2 ! . Mesozoic 
augi l i los of lbe West ( l a r p a l b i a n s (15) and I ese lícni les i l l i i : c — g r o u p s of g a b b r o a m p h i b o l i t o s 
from lbe s u r r o u n d i n g s oľ Košická Bela (18). ga 'b 'broampbiboli les f rom tlie surroundi j igs oľ 
Dnbšiná 21), smal ler g a b b r o d i o r i t e b o d i e s oľ tlie C e m c r i d c s (21) oľ a v e r a g e oľ 1\ + 18 (2;">>. 
(d llie a v e r a g e oľ " r o u p s 21 + 18 + 21 '21i1. oľ ( iarbonifcrous ( l e m e r i d e in l rus ive rocks '21b. 
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values. C a m b r o s i l u ľ i a n n i c k s l u n e the highest a n d M e s o z o i c rocks ihe lowest 
Zr c o n t e n t , t h e c o n t r a r y is in Cr. Ni a n d Rb c o n t e n t . D e v o n i a n a n d C a r b o n i f e r o u s 
rocks h a v e r e l a t i v e l y high Sr. V. Cu. Sc v a l u e s , c o m p a r e d to C a m b r o s i h i r i a n 
and M e s o z o i c rocks . 

ppm ppm 
iOO *™ 

300 

Viix. 2. Grapb of average values of 
i , r r 200 

microelements irom groups of me­
dium basic diabases of lbe Cain-
limsilurian (31), Devonian (32), 
gabbrodiorites of lbe Devonian 
33), group 33 + gabbroamplu- ™ 

boliles from Dobšiná (34), Carbo­
niferous basic rocks (35), basic 
rocks of tbc Gemeridc Mesozoic 

(36). o 
31 32 33 3i 35 36 31 32 33 3i 35 .36 

T h e s e resul t s s h o w t h a t m a g m a tic rocks of the geo log ica l p e r i o d s c a n b e geo-
c h e m i c a l l y c h a r a c t e r i z e d w i t h t h e aid of m i c r o e l e m e n t s c o n t e n t s , w h i c h fact is 
a p p l i c a b l e in s t r a t i g r a p h i c w o r k s . 

F i g u r e .'i c o m p a r e s m i c r o e l e m e n t s v a l u e s of v a r i o u s g r o u p s of u l l r a b a s i c a n d 
m o r e ac id r o c k s of init ial m a g m a l i s m . T h e g r a p h s h o w s that in s e r p e n t i n i l e 
g r o u p s (28, .30) bes ides high Ni a n d Cr c o n t e n t s m i n i m u m Sr c o n t e n t s h o u n d to 
Ca a r e p r e s e n t . In u l l r a b a s i c d i f fe rent ia tes of d i a b a s e s a n d g a b b r o d i o r i t e s t h e r e 
a r e not s e r p e n l i n i t e s b u t m o n o m i n e r a l i c r o c k s , m a i n l y h o r n b l e n d i l e s . In g r o u p s 
(20, 5. 17) high Sr c o n t e n t s a r e p r e s e n t t h e r e f o r e a n d these r o c k s h a v e m i c r o ­
e l e m e n t s c o n t e n t s c lose to d i a b a s e s a n d not to s e r p e n l i n i t e s . 

F i g u r e 1 is i n t e r e s t i n g , w h e r e t h e c h a n g e s of m i c r o e l e m e n t s c o n t e n t s in ser ies 
ol d i f fe rent ia t ion of the i n d i v i d u a l g r o u p s a r e c a t c h e d . T h e f igure c l e a r l y s h o w s 
the d e p e n d e n c e of the g r e a t e s t c h a n g e s of m i c r o e l e m e n t s c o n t e n t s on the bas ic i ty 
a n d a c i d i t y of rocks a n d also w h i c h e l e m e n t s m o s t l y u n d e r g o s u c h c h a n g e s in 
the i r c o n t e n t . T h e s e d e p e n d e n c e s a r e s e p a r a t e l y e x p r e s s e d for i n t r u s i v e rocks in 
figure 5 a n d t a b l e 5. 

S t u d y i n g the c o n t e n t s of e l e m e n t s In i n d i v i d u a l g r o u p s of rocks in t a b l e 3 a n d 
•\ w e m a y call a t t e n t i o n to the fol lowing m a t t e r s of i n t e r e s t . In t a b l e .'! a m o n g 
C a m b r o s i h i r i a n bas ic rocks In c o l u m n 3 the e l i emism of d i a b a s e rocks n e a r the 
s y n g e n e l i e p y r i t e m i n e r a l i z a t i o n is g i v e n . T h e y a r e cut s a m p l e s from t h e min­
era l ized h o r i z o n in the adit on t h e J a l o v i c í vrch M l . n e a r M n í š e k . I n t e r e s t i n g is 
here t h e zero c o n t e n t of Ni a n d Sr. m u c h lowered Cr c o n t e n t s a n d h e i g h t e n e d 
15a. Rb, Pb a n d La c o n t e n t s . T h i s a v e r a g e a n a l y s i s s h o w , which e l e m e n t s in the 
m i n e r a l i z a t i o n p r o c e s s or d u r i n g m e t a m o r p h i c r e c r y s l a l i s a l i o n of t h e rocks ( u n d e r 
the p r e s e n c e of s u l p h i d e s ) a r e ab le to m i g r a t e ( c o n c e n t r a t i o n or d i s p e r s i o n ) . 
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big. .'i. Average v a l u e s 
of m i c r o e l e m e n t s from 
g r o u p s of u l t r a b a s i c (a 
a n d leukocrat ic (b) rocks 
of bas ic v o l c a n i s m : a — 
Carboniferous serpcnl i-
nilcs (281, Mesozoic scr-
| ici i l ini lcs (30). extrusi­
ve e x t r e m e l y basic 
rocks of the G c m c r i d c 
D e v o n i a n (5). u l t raba­
sic nicks from a m p h i b o ­
lic g a b b r o near Košická 
Helá (17). basic diffe­
rent ia te of a m p h i b o l i c 
g a b b r o near Dobšiná 
(20,i; b - acid diffe­
rent ia tes of D e v o n i a n 
basic m a g m a t i s m of tin-
G e m c r i d c s : l eukocrat ic 
d iabases ' 7 ' . e x l r e m e l y 
acn! di f ferentiates of 
d i a b a s e s (8l. d ior i tes 
from I he s u r r o u n d i n g s 
of Košická Bela (.19). 
d ior i tes From the sur­
r o u n d i n g s of Dobšiná 
(,22), a v e r a g e of g roups 
19 a'od 22 (27) a n d Per­
m i a n p o r p h y r i l e s of lbe 

G e m c r i d c s I 12). 
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big. /t. Average values 
iif m i c r o e l e m e n t s ron-
lents of indiv idual 
groups ní hasič volca-
uisin a r r a n g e d from tlie 
left lo the ľighl aecor- gg 
ding to increas ing aci-
ilily of rocks: a — clif- K 

fercntiatcs of D e v o n i a n 
diabases oľ llie Geme- 70 
rides ' Kaknvce) Scr ie; 
h - - dif fcrenliates of so 
a m p h i b o l i c gabbro from 
a body near Košická 50L 
líolá: c — dif ferentiates f—• 
of a m p h i b o l i c g a b b r o *0 ^ x 
IV a body near Dob-
šiná : d — differentia- X[ 
les ol C a r b n n i l c r o u s 
basic n.cks .if ilic C.c- 20 
iner ides : c — dilToren-
liatcs of Mosozoic ha- 10\-
sic rocks : se rpenl in i tc s 
.'íl'1, d iabases a n d spi- 0 

lites f 13). augit i lcs (13). 
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The table and also tlie graphs (L. 2) make evident that when there also are no 
essential differences in the microelements contents of all three normal (medium 
Lasic,) rock types of the Paleozoic (Cambrosilurian, Devonian, Carboniferous) of 
the Spišsko-gemerské rudohorie Mts.. however, the mostly marked geochemical 

is relatively abundant in these 
I 

Košická Bela Dobšiná 
SOOppm 

h 

-ŕ 
/ 

.1 

- Zr 

• Sr 

Ba 

•Rb 

Cambrosilurian rocks. The heigh­
tened Zr content in basic rocks 
from Mníšek is characteristic of 
Cambrosilurian basic rocks and is 
then their specific geochemical 
feature. Zr therefore can be con­
sidered as indicator, which could 
he applicated for stratigraphical 
division. Cambrosilurian rocks in 
contrast to rocks of the Phyllite-
Diabase Unit also show certain 
differences in the contents of other 
elements; they have lower amount 
of \ . Sr. Other elements have very 
close contents. Geochemical accord­
ance of microelements contents 
of smaller inlrusives (column 13) 
with diabases of the Phyllite-
Diabase Unit (column (i) is inte­
resting, testifying that smaller 
intrusives genetically belong to 
Devonian volcanism. chemically 
differentation shows rock group I 
(Cambrosilurian of the Mníšek 
area), mainly in Zr content, which 

and geologically little differentiated, although it was taking place at various 
places of the Gemerides and for a longer period (table 5. fig. 5). 

We consider as necessary separately to deal with the group of basic inlrusives 
on the Spišsko-gemerské rudohorie Mts. region (part B of table 3). 

The results of analyses of rocks of this group also are mentioned separately in 
table ;> and fig. 5. The tables and graphs show the greatest differences in the 
fundamental type of gabbrodioriles in contrast to other groups in basic rocks 
from Dobšiná, which not only have the most different average values of elements 
hut also increased variability of contents of individual elements within the own 
group. This fact confirms the opinion of L. B o z l o ž n í k (1961) thai the pre­
sent diorites and gabbros of Dobšiná originated in consequence of the melamor-
phic effect of the Variscian magmalism on basic rocks of the Phyllite-Diabase 
I nit. The greatest differences in rocks from the Dohšmá area are mainly mani­
fested in the increased content of Rb. Ba and Sr. which on the basis of the geo-

ľ\g. 5. Graphic illustration of elements con­
tents values from table 5. Numbers I. 2, 3 in 
1 lie first two pails of the figure show de­
grees of differentiation: f — ultrabasic rocks, 
2 — normal basic nicks, .'! — acid differen­

tiates. 

(I calh 
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T a li I 

Košická Bclá 

Ultrabasic rocks 
/ r Medium-basic rocks 

Leucocralic <lifferenliatcs 

Ultrabasic rocks 
Sr Medium-basic rocks 

Leucocralic diffcrentiales 

Ultrabasic rocks 
lia Medium-basic rocks 

Leucocralic differentiates 

Ultrabasic rocks 
Br Medium-basic rocks 

Leucocralic differentiates 

91 
121 
94 

12 
249 
328 

46 
37 

000 

6 
4 

24 

Smaller Intrusiv* 

149 
223 
149 

390 
222 
372 

152 

2,SI) 

130 
108 
372 

10 
20 
25 

42 

II 

Table of Zr, Sr and Rb values in individual types of basic intrusive rocks in tbe Gemerides, 
forming smaller sub volcanic intrusions or larger intrusive massifs Košická Bela, Dobšiná of 
Devonian to Lower Carboniferous age. 

'5 22 0 150 J00 450 0 150 300 450 0 60 120 180 
1 diabases. Gambrosilurian 
2 i' , Devonian 
3 gobrodiontes, " 

- 4 bazic rocks, Carboniferous 

\ 
\ 

3 

! 

Cu 

f\ 

H 
VY 

0 30 60 90 0 60 120 W2^0ppn 

0 150 300 450 600 0 18 3 6 5 4 7 2 S 0 0 1 S 3 5 5 4 72 0 150 3G0450600 0 60120190 2^0 3003600.15 30 ^5 60ppm 

•ig. (i. Fre(|uency histogram curses of contents of individual clemenls in essentia 
>asic rocks of Paleozoic basic voleanisni in the (Jcmcridc area. The curves were 
Ira wing contours of corresponding elements histograms of individual partial gn 

tioned in graph. 

medium 
made by 
ins men-
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g. 7. S u m m a r y h i s t o g r a m s of e l e m e n t s c o n t e n t s in dif ferent iates ol ľaleo/.oic hasič volea-
sni of the G c m e r i d e s . hl tbc centre a rc h i s t o g r a m s of essential rock types m e d i u m hasič 
aliases a n d g a b b r o d i o r i t e s , a b o v e llieni h i s t o g r a m s of ul t rabas ic di f fcrcnl iales or id l rabas i les . 

below lbem h i s t o g r a m s of ar id di f ferent iates . 

chemical character of these elements can he considered as an evidence of sub­
sequent melamorphic effect of granitoid magmnlism on basic rocks of the Phyl-
lile-l )iahase I Hit. For to see the differences of contents of these (dements, the 
concentration of which mostly changes in three groups ol the mam intrusive 
nicks, we compiled a separate table (5) of / r . Sr. Ba and lib concentrations. 

http://nr-.fl
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Average analyses in lable 5 prove lhal a part from greater geoehemicla diffe­
rence in gabbrodiorites Írom Dobšiná the basic bodies near Košická Bela and 
smaller intrusives in the wide Spišsko-gemerské rudohorie Mis. region geoehe-
mically agree. Willi (he aid of geochemistry the opinion then can be confirmed 
thai magmatie intrusives in the Earlier Paleozoic and Lower Carboniferous of 
ihe Spišsko-gemerské rudohorie Mis. are magmalites belonging to uniform De­
vonian to Carboniferous magmalism of the Phyllite-Diabase (Rakovec) Unit. 

The contents of microelements in Carboniferous and Mesozoic rocks (column 
II. 29 and 35) and their comparison wit h contents in earlier basic magmalites 
can be seen best in figure 2. Carboniferous magmatie rocks essentially do not 
differ in microelements contents from Devonian rocks (Phyllite-Diabase Unit, 
column .'52. 33. 34). They only have in contrast to ihem heightened amount of 
Ba and Rb and little lowered Co content. This fact perheps may indicate ihe 
consanguinity of the Carboniferous with the Devonian volcanism. There is a cer­
tain continuation of the Devonian-Lower Carboniferous volcanism also in the 
Upper Carboniferous, which could lake place in the Gemeride region, where the 
\ ariscian granitoid magmalism only manifested sporadically with small inten­
sity at ihe northern margin. 

As il was mentioned about microelements contents in Mesozoic basic rocks 
(spilites and diabases), they showed greatest deviations mainly when we com­
pared them to the earliest Cambrosilurian rocks. A very low Zr content is typical 
for them. fig. 2 shows that Zr content in basic niaginalism is lowering with the 
age ol rocks. Mesozoic basic rocks have the lowest Sr. Sc and the highest Ba. 
.\i . lib. Cr contents. These results in certain circumstances can be succesfullv 
applicaled in the solution of stratigraphical problems of the West Carpathians. 

Croups ol Mesozoic rocks as glaucophanites. augitiles. teschenites must be gco-
ehemically treated separately as they are rocks very different and peculiar in 
space, age and origin. In contrast to spilites they mostly have high contents of 
Sr. Ba. Rb (compare the groups 13. l/i. 15. 16 in table .'!): il mainly is marked 
in teschenites (Zr ÍIÍ7 ppm. Sr !)()() ppm. Ba 592 ppm). The glaucophanites of 
the Gemerides however essentially do not differ from spilites, a fact testifying 
thai in the Gemeride region they genetically are close to Mesozoic spilites. They 
only differ in higher Sr and lower Ba content. 

In this paper ihe authors also dell with ihe study of distribution laws of ele­
ments in basic rocks. Histograms of elements contents of individual rock groups 
were compiled, presented in tables. From ihe histograms frequency curves were 
compiled made by drawing contours of histograms of contents of individual 
elements Irani fundamental types of Paleozoic basic rocks. These curves were 
carried oxer into one base giving rise to figure 6. showing survey of general dis­
tribution ol elements and iheir dispersion. In the next figure (7) all histograms 
ol fundamental types of basic (icmeride Paleozoic rocks arc summed up into 
one histogram. Above these histograms summary histograms of ullrabasic diffe­
rentiates or ultrahasites and below ihem summary histograms ol acid differen­
tiates are given. The graph enables to lollow the change ol ihe concentration ol 
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elements m depciidance on basicity in tlie whole group of Paleozoic basic vol-
eanism and the detailed distribution of concentration of individual elements in 
the groups (table (i. 7). 

Conclusion 

The preliminary results of geochemical investigation of basic rocks of the Ge-
meridc region can be summarized as follows: 

The geochemical investigation enabled the geochemical characterization ol 
individual rock groups of Paleozoic basic magmatism of the Gemerides according 
to basicity, stratigraphical and petrographical standpoints. The geochemical cha­
racterizations of individual groups are under certain conditions applicable in 
the solution of stratigraphical problems. The geochemical picture of representa­
tion of microelements in individual groups of rocks can be considered as cha­
racteristic of certain magmatism of a certain period. 

On the basis of equal geochemical picture at least of a part of microelements 
conclusions on the consanguinity of ina ' inat ic rocks (their genetic relations) may 
be drawn. 

The opinion is being confirmed that mainly Zr can be considered as indicatory 
element, which can characterize certain magmatism having taken place in certain 
period and space. In Gemeride basic rocks it is gelling rarer with later basic vol-
canism. 

Considerable differences in microelements contents in the first place manifest 
in dependence on basicity of the rock but in rocks of diabase character ol equal 
degree of differentiotion also of various age differences in contents ol the most 
elements are not essential. 

T r a n s l a t i o n by J. P c v n ý. 
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