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JAROSLAV MI K L U S * — E D U A R D M A R T I N Y * 

ALKALI METALS AND ALKALINE EARTHS METALS IN THE 
CRYSTALLINE SCHISTS OF THE MALÉ KARPATY MTS. 

METAMORPHIC ZONES 

(Figs. S, Tabs. 9) 

A b s t r a c t : Content s of alkal i m e t a l s : K, Na, Li, Rb, Cs, a lka l ine 
ear ths m e t a l s : Ca, Mg, Sr, Ba and some of their m u t u a l re lat ions 
are s tudied in arg i l laceous-quartzy crysta l l ine schists of t h e Malé 
K a r p a t y Mts. m e t a m o r p h i c zones. On t h e basis of geochemical and 
l i thogeochemical study, m e t a m o r p h i s m in the region of the Malé 
K a r p a t y Mts. has isochemical c h a r a c t e r . With ra is ing intens i ty of 
m e t a m o r p h i s m , no greater change in concentra t ion of e lements in 
rocks occur. Higher contents of e lements depend on composi t ion 
of m e t a s e d i m e n t s protol i te. 

P C 3 10 M C : B rjlMHMCTO-KpeMHMCTblX KpHCTaJUIMHeCKMX CJiaHIjax MCTH-
MopcpHiecKMx 3OH Majibix KapnaT McciieflyioTcsi coflep>KaHMH menoM-
Hbix MeTaJuioB K, Na, Li, Rb, Cs, MeTajiJiOB luejiOHHbix 3eiviejib Ca, 
Mg, Sr, Ba n HeKOTopwe nx B3anM0OTH0UjeHMa. MeTaiviopcnioM B pa-
IÍOHC Majibix KapnaT HMCCT Ha OCHOBC reoxMMJľ-iecKoro M jiMToreoxn-
MHMecKoro i-iccjieflOBanMít w30XMMMHecKMii xapaKTep. C noBbiuienMCM 
MHTeHCMBHocTM MeTaiviopcp3Ma He naôjiiaflaeTa Ôojibmee M3MCHCHMC 
KOHneHTpaqwM SJICMCHTOB B nopo^ax. Bucnn-ie co/(cp>i<aHMsi DUCMCH-
TOB 3aBncirr OT cocTaBa npoTOJiiiTa MCTace^MMenTOB. 

Introduction 

From the study of metamorphic processes in the region of the Malé Karpaty 
Mts. (Ca m b e l , 1950, 1954 a,b, 1958. 1962: C a m b e l et al.. 1965. 1981 a. 
1983 a; D y d a 1980 a,b, 1981, 1982, 1986; n c p M y K w flp., 1984: K o p w-
K o B c K M ii M /rp., 1984, 1985; A n d r á š—H o r v á t h, 1985; B r o s k a — J a ­
n á k , 1985; M i k l ó š , 1985. 1986; V e s e l s k ý et al., 1986) it resulted that 
metamorphism of the Malé K a r p a t y Mts. may be divided into two stages. In 
the first metamorphic stage connected with penetrat ion of Bratislava granitoids, 
the following metamorphic zones were formed: biotite, garnet, staurolite-chlo-
ritc and staurolite-sil l imanite. There are slow transit ions between individual 
zones. 

Rocks of the biotite zone occur on the margin of zonal periplutonic aureole 
around the Bratislava massif. Typical parageneses of the above zone are as 
follows: for metapelites — chlorite + sericite + biotite + ilmenite + quar tz ; 
for metasandstones — chlorite + sericite + biotite + calcite (ankerite) + 
+ albite + ilmenite + quar tz : for metabasites — chlorite + actinolite + epi-
dote (zoisite) + calcite (ankerite) + albite + ilmenite + t i tanite + quartz. 

* RNDr. J. M i k 1 ó š. CSc. Ing. E. M a r t i n y , CSc. Geological Institute of 
the Centre of Georesearch, Slovak Academy of Sciences, Dúbravská cesta 9, 814 73 
Bratislava. 
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In the rocks of the garnet zone, the following metamorphic parageneses have 
been observed: for argil laceous-quartzy metamorphi tes — chlorite + sericite + 
+ biotite + garnet + calcite + plagioclase + ilmenite + quar tz : for meta-
basites — hornblende blue-green + actinolite + chlorite + epidote (zoisite) + 
+ plagioclase (albite) + t i tanite + quartz. 

Stauroli te-chlorite zone wi th the following parageneses is a higher metamor­
phic zone than the garnet one: for crystalline schists — biotite + chlorite + gar­
net + stauroli te + muscovite + plagioclase + quar tz ; for metabasites — horn­
blende blue-green (green, colourless) + chlorite + pyrite + epidote (zoisite) + 
+ plagioclase + t i tani te + quartz. 

Stauroli te-si l l imanite zone wi th the following parageneses is the highest meta­
morphic zone: biotite + garnet + staurolite ± sillimanite + muscovite + 
+ plagioclase + quartz. Kyani te has not been observed, occurrence of anda-
lusite has been studied in these parageneses: andalusite + staurolite + chlo­
rite + muscovite + quar tz ; andalusi te + garnet + staurolite + muscovite + 
+ quar tz ; andalusi te + garnet + biotite + muscovite + quartz. 

The following metamorphic parageneses have been distinguished in the con­
tact cherty zone in the region of the Modra massif: for metapelites — biotite + 
+ cordierite + andalusi te + garnet + muscovite + plagioclase + quar tz : for 
metabasites — hornblende olive-green + clinozoisite (zoisite) + clinopyroxe-
ne + biotite + calcite + plagioclase + quartz. Erlan paragenesis is formed in 
carbonates of Devonian age, it is not studied in detail by the authors. 

Thermodynamic conditions of the first periplutonic stage are as follows: 
t empera ture of 460—610 °C and pressure of 360—580 MPa ( D y d a , 1981): 
550—560 °C and 300—350 MPa (K o p H K o B C K M M H flp., 1934): 510—580 °C 
and 300—550 MPa ( D y d a , 1986). Rb-Sr geochronological data showed ( B a r -
fl a c a p H H M flp., 1983) that formation of zonal metamorphism started in 
the Lower to Middle Devonian (387 + 38 m.y.) and its culmination stage con­
formable to crystallization of the Bratislava massif corresponds to Devonian— 
—Lower Carboniferous boundary (347 + 4 m.y.). 

Second contact stage has a cherty character and it is connected wi th pene­
trat ion of Modra granitoids. P-T conditions of this stage are as follows: temper­
a ture of 620—660 °C and pressure of about 200 MPa (K o p H K O B c K H M 
H flp., 1985). Age of contact stage corresponds to the t ime of Modra granitoids 
crystallization. According to Rb-Sr isochron, it equals to 324 + 18 m.y. — the 
Lower Carboniferous (B a r p, a c a p H H M flp., 1983). 

Views on distr ibution of alkali metals and metals of alkaline ear ths in 
metasediments and possibilities of their migrat ion in the process of meta­
morphism are not univocal in the world l i terature. Though many authors present 
different average contents of the studied elements in argillaceous and sandy 
sediments and in their metamorphic derivates. their content differences arc 
not great (Tab. 1). Contents of the given elements depend primari ly on com­
position of original sedimentary rock. Eventual higher concentrations of the 
elements cannot be explicitly cleared up. 

In the region of the West Carpathians, investigations concerning distribution 
of alkali metals and alkaline ear ths metals in granitoid and metamorphic rocks 
are evaluated in the works of C a m b e 1 et al. (1981 b. 1983 b. 1984): in 
metabasites — in the work of C a m b e 1 et al. (1979). The elements under 



CRYSTALLINE SCHISTS OF THE MALÉ KARPATY MTS. 439 

consideration were studied in minerals (K-feldspars) in the work of D á v i-
d o v á — D á v i d (1981). 

Study of alkali metals and metals of alkaline earths in the Malé Karpaty 
Mts. crystalline schists was carried out only in the work of C a m b e 1 et al. 
(1981 b). The authors of the above paper stated that granitoid rocks and 
crystalline schists have low Li, Rb and Cs contents. 

Methodology 

In the present paper concentration of alkali metals and alkaline earths metals 
is studied in 59 metapelites and metapsammites samples from the Malé Kar­
paty Mts. in order to explain their migrat ion in the process of metamorphism 
regarding lithology. Contents of the studied elements and some of their m u t u a l 
relations are given in Tabs. 2—7 and they are plotted in histograms (Figs. 
1—4). Change of concentration of the studied elements due to the grade and 
intensity of metamorphism and mineral composition is given in Tab. 7. Average 
contents of the studied elements in argil laceous-quartzy metamorphi tes divided 
according to presupposed character of protolite are presented in Tab. 8. Finally, 
average contents of alkali metals and metals of alkaline earths in crystalline 
schists and granitoid rocks of the Malé K a r p a t y Mts. are compared in Tab. 9. 
Relations between the selected elements and their ratios are plotted in Figs. 
5—8. Furtheron. relations between ratios of the following elements have been 
studied: Na Li, Mg. Li, Rb Sr, Rb Ba and Sr Ba, but due to low or very low 
correlation coefficient they are not presented. K, Na, Ca, Mg contents (wt. " n) 
are determined by means of X-ray fluorescence method (V o n d r o v i c—T o-
m a n in K r i s t í n et al., 1984); Li, Rb (ppm) — by AAS method ( M a r ­
t i n y in C a m b e l et al., 1983 b); Cs (ppm) was analyzed in Geological 
Survey, nat. ent., Spišská Nová Ves and Sr, Ba (ppm) — by SPA method 
( M e d v e ď et al., 1986). All studied rock samples are divided according to 
metamorphic zones presented in the work of K o r i k o v s k y et al., (K o p M-
K O B C K H H M flp., 1984) and in such form they are given in tables and graphs. 

Studied crystalline schists of the Malé K a r p a t y Mts. have been methodically 
divided according to presupposed character of protolite (Tab. 8) a t tempting at 
characterization of changes of alkali metals and alkaline earths metals contents 
regarding lithological character of metasediments. 

In the first stage of the study of the Malé K a r p a t y Mts. crystalline schists 
protolite, the published l i terature dealing wi th the given problem (S i m o n e n, 
1953; C a m b e 1, 1954 b ; T u r e k i a n—W e d e p o h 1, 1961; n p e fl o B C K M M, 
1970; H o v o r k a , 1975; M é r e s, 1983: H o v o r k a—S p i š i a k in C a m-
b e 1—J a r k o v s k ý et al., 1985) has been processed. In the second stage of the 
study, petrographic t r e a t m e n t of polished section mater ia l from the studied 
rocks and first orientational division of rocks into the groups have been carried 
out. The studied rocks tested in such way have been divided into 4 groups 
( M i k l ó š , 1985): 

1. Metapelites wi th predominance of argillaceous component : this group 
comprises metamorphic pelitic sediments whose original mineral composition 
is formed particularly by clay minerals, quartz, feldspars and a little organic 
component. Chemical composition is characterized by increased AL,0 : ! or K.jO 
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Fig. 1. Fig. 2. 
Figs. 1—4 Histograms of K. Na. Ca. Mg. (wt. "n). Li Rb. Sr and Ba (ppm) contents 

and some of their ratios in the Malé Karpaty Mts. crystalline schists. 

Explanations: Metapelites to metapsammites of biotite zone (1) garnet zone (2). 
staurolite-chlorite zone (3). staurolite-sillirnanite zone (4), contact cherly zone with 
cordierite and andalusite (5). Average composition of rocks from biotite zone (6), 
garnet zone (7), staurolite-chlorite zone (8). staurolite-sillirnanite zone (9). contact 
cherty zone with cordierite and andalusite (10). Average composition (C a m b e 1 et 
al., 198i b) of biotite phyllites (11), phyllites from the Harmónia Formation (12). 
gneisses (13). Total average composition of crystalline schists from the Malé Kar­
paty Mts. (14). 

content and lower CaO content. After metamorphism, this group is comparable 
with paragneisses rich in A1 20 ; ! in sense of H o v o r k a (1975). 

2. Argillaceous-quartzy metapel i tes to m e t a p s a m m i t e s : metamorphic pelitic 
to psammitic sediments whose original composition is formed by clay minerals 
and quartz or feldspars or fragments of rocks belong to this group. Chemical 
composition may be characterized by higher SiO-> content and lower A120 : ) and 
K 0 O contents when compared with the rocks of the 1st group. This group may 
be compared after metamorphism to biotite plagioclase paragneisses in sense 
of H o v o r k a's classification (1975). 

3. Metapelites to metapsammites wi th predominance of quartzy component : 
this group includes pelitic to psammitic metamorphic rocks wi th prevailing 
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Fig. 3. Fig. 4. 

quartz or feldspars or fragments of rocks over clay minerals in their original 
mineral composition. Chemical composition is characterized by high S i 0 2 con­
tent. Their metamorphi tes may be compared with quartzi te paragneisses (H o-
v o r k a . 1975). 

4. Metapelites to metapsammites with tendency to sedimentary-volcanogenic 
type of rocks: this group comprises metamorphic pelites to psammites which 
contain besides argillaceous-quartzy component also a certain amount of basic 
volcanogenic mater ia l in original sedimentary rock. These rocks may be char­
acterized as t ransient types between metapelites, metapsammites, metatuffs, 
metatuffites or metabasic rocks. Chemical composition of original sediments 
is characterized by increased CaO, MgO or FeO contents in comparison with 
the former three groups of rocks. Analyses from various types of metatuffites 
and amphibolic rocks are given in the work of C a m b e 1—K a m e n i c k ý 
(1982). 

Results and discussion 

Geochemical and lithogeochemical study of alkali metals and alkaline earths 
metals, the presented correlations between major and trace elements, as well 
as content dependence of the studied elements on grade and intensity of peri-
plutonic metamorphism enable to make a more concrete picture of alkali metals 
and alkaline earths metals geochemistry in argillaceous-quartzy metamorphi tes 
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of the Malé Karpa ty Mls., to characterize bet ter their migration ability in 
metamorphic processes in the studied region. It has a considerable importance 
for the study of genesis and protolite of periplutonically metamorphosed rocks 
of the West Carpathians. 

P o t a s s i u m 

K content in the crystalline schists of the Malé Karpa ty Mts. does not 
exceeds 4.0 % (Fig. 1). The highest number of analyses is within the interval 
of 1.0—2.0. With raising intensity of metamorphism, changes of K concentration 
in the studied rocks have not been observed. Differences of average K contents 

K (%) 

Fig. 5. Graph of K-Na dependences. 

Explanations: as in Fig. 1. 

in individual metamorphic zones are min imum (Tab. 7). Comparing average 
contents of the studied elements in the rocks (Tab. 7) with d a r k contents in 
argillaceous and sandy sediments (Tab. 1) we can see that average contents 
of the studied elements are roughly approaching elements contents in argil­
laceous sediments or clays to schists. Average K content is decreasing from 
metapelites wi th prevailing argillaceous component to metapeli tes and meta-
psammites of sedimentary-volcanogenic genesis (Tab. 8). K concentration in 
the crystalline schists and granitoid rocks of the Malé Karpa ty Mts. (Tab. 9) 
shows more expressive differences only in monzogranodiori te of the Bratislava 
massif. K Na relation expresses negative correlation (Fig. 5), K Rb relation, 
on the other hand, high positive correlation (Fig. 6). Alkali metals and alkaline 
earths metals contents only in metapeli tes with prevailing argillaceous compo­
nent regarding intensity of metamorphism are represented in Fig. 8. K content 
is relatively increasing wi th grade of metamorphism. This fact may be caused 
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by several factors. First, high K content in p r imary composition of sediment 
(this E group — contact cherty zone contains rock samples: 50 81-M and 
S3 82-M, Tab. 6 whose K content exceeds 3 .0%); second, type and character 
of metamorphism (the rocks under consideration were at first regionally peri-
plutonically metamorphosed and later also contactly metamorphosed) and, third, 
regional viewpoint (rocks occur in the region of Harmónia, Dubová where 
manifestations of K-metasomatism in granitoids of the Modra massif are evi­
dent). 
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Fig. 6. Graph of Rb-K dependences. 

Explanations: as in Fig. 1. 

S o d i u m 

Na content in the Malé Karpa ty Mts. crystalline schists reaches max. 3.5 "0. 
Similarly as in the case of K, it cannot be generally stated that supply or 
removal of Na take place wi th increasing intensity of metamorphism (Tab. 7), 
as there are only sporadic cases where it occurs. From this it results that also 
average contents in individual metamorphic zones are approximately the same 
within the interval of 2.0—2.7 %. From the point of view of argillaceous-quartzy 
metamorphites protolite, the highest Na content is in metapeli tes to meta-
psammites of sedimenlary-volcanogenic genesis (Tab. 8). Na, similarly as K 
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content, in the crystalline schists and granitoid rocks of the Malé K a r p a t y Mts. 
does not display expressive differences, only granitoids of the Modra massif 
have higher Na contents (Tab. 9). Negative correlation of K Na relation (Fig. 5) 
is proved also by Fig. 8 where Na content has a reverse tendency to increase 
of K content in metapelites wi th prevailing argillaceous component. This phe­
nomenon can result in sericitization of plagioclases. 
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Fig. 7. Graph of Rb-K'Rb dependences. 

Explanations: as in Fig. 1. 

C a l c i u m 

Ca concentrat ion in the studied rocks usually does not exceed 3 .0% (Fig. 1). 
Ca content is higher t h a n 6 . 0 % only in one case (sample 41 81-YM. Tab. 4). 
Average Ca content grows in individual metamorphic zones (Tab. 7) with in­
tensity of metamorphism. except the staurolite-sil l imanite zone representing 
the highest metamorphosed zone. Due to schists protolite (Tab. 8). the highest 
Ca concentrat ion is in metapelites to metapsammites of sedimentary-volcano-
genic genesis (basic pyroclastic rocks) and the lowest one is in metapelites to 
metapsammites wi th predominance of quartzy or argillaceous component, tn 
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the latter, it is essentially lower than the one given in clark values for argil­
laceous and sandy sediments in Tab. 1. In fine-grained argillaceous metapeli tes 
(Fig. 8, groups B to P), Ca concentration is not changing regarding intensity 
of metamorphism. 
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Fig. 8. Relation of changes of alkali metals and alkaline earths metals concentrations 
in metapelites with prevailing argillaceous component owing to metamorphism. 

Explanations: A — biotite zone, B — garnet zone, C — staurolite-chlorite zone, 
D — staurolite-sillimanite zone, E — contact cherty zone with cordierite and 
andalusite, P — average composition. Numbers in parentheses denote number of rock 
samples in metamorphic zone. 
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M a g n e s i u m 

Mg content is increasing with presence of volcanogenic component in pro-
tolite (Tab. 7). Sample 41 81-YM proves this fact (Tab. 4). Mg content in this 
sample reaches almost 6 .0%. Average Mg content (Tab. 7) grows with in­
tensity of metamorphism in all metamorphic zones except the staurolite-silli-
manite one. Mg concentration in this zone almost fully coincides wi th Mg 
concentration in gneisses (Cambel et al.. 1981). Certain similarity of Mg 
concentrations may be observed in comparison of contents in schists protolite 
(Tab. 8) wi th d a r k contents in argillaceous and sandy sediments (Tab. 1). Mg 
content in metapeli tes wi th prevalence of argillaceous component (Fig. 8) has 
a slightly increasing tendency wi th raising intensity of metamorphism and it 
has a very similar t rend as K content probably owing to biotite formation. 

L i t h i u m 

Li concentration in the studied crystalline schists usually do not exceed 
90 ppm. In sporadic cases it reaches 140 ppm (sample 63 82-M, Tab. 6) or 
almost 190 ppm (sample 57/81-M, Tab. 4). Average Li contents in individual 
metamorphic zones occur within quite nar row concentration interval : 30—55 
ppm. Only average Li contents in phyllites and schists of the Harmónia 
Format ion (Cambel et al., 1981 b) have lower values than those in the studied 
rocks. From the point of view of protolite (Tab. 8), Li content decreases from 
metapeli tes wi th prevailing argillaceous component to metapeli tes and meta-
psammites of sedimentary-volcanogenic genesis. This fact is reflected also in 
comparison wi th d a r k contents of the element (Tab. 1). From the comparison 
of crystalline schists and granitoid rocks of the Malé Karpa ty Mts. it results 
that Li contents are raised only in granodiorites of the Bratislava massif 
(Tab. 9). In argillaceous metapeli tes (Fig. 8), Li content has a relatively fixed 
t rend regarding metamorphic grade. 

R u b i d i u m 

Rb shows 3 concentration maximas (Fig. 2). The first one is within the in­
terval up to 95 ppm comprising almost all studied rocks and their averages; 
the second interval ranging from 110 to 130 ppm containing mostly the rocks 
with predominance of argillaceous component over quar tzy one; the third 
max imum is wi thin the interval of 180—190 ppm. This fact is quite logical, 
because argillaceous minerals have high K content which has a great geochem-
ical correlation wi th Rb. Average Rb contents of individual metamorphic 
zones display very low differences inclining ra ther to d a r k Rb content in sandy 
sediments (Tab. 1). Rb concentration is higher mainly in granitoids of the 
Bratislava massif (Tab. 9), while in granitoids of the Modra massif and in 
crystalline schists it is almost identical. Rb K ratio shows a high positive 
correlation (Fig. 6), Rb-K'Rb ratio — a negative correlation (Fig. 7). Rb 
content in metapelites wi th prevailing argillaceous component (Fig. 8) has an 
increasing tendency regarding metamorphic grade. 
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C a e s i u m 

Cs content in the Malé Karpa ty Mts. crystalline schists is very low, almost 
below detection limit. Therefore, Cs has not been plotted in the graph. Average 
Cs contents in the studied rocks (Tab. 7) are lower than Cs contents given 
in the work of Cambel et al. (1981 b) and in Tab. 1 of the present work 
where they are inclined to the d a r k values in sandstones and schists. 

S t r o n t i u m 

Sr content is the lowest in the biotite zone (Tab. 1), in the other zones it is 
varying. From the point of view of protolite, the highest Sr content is in 
metapelites to metapsammites of argillaceous-quartzy and sedimentary-volca-
nogenic genesis (Tab. 8). From the comparison of crystalline schists and gra­
nitoid rocks of the Malé Karpa ty Mts. (Tab. 9) it results tha t the highest Sr 
content is in granitoids of the Modra massif. Average values of Sr content 
in the studied rocks approach the d a r k values according to T u r e k i a n— 
W e d e p o h 1 (1961) in Tab. 1. Sr content in argillaceous metapeli tes (Fig. 8) 
has inexpressive to slightly falling tendency owing to grade of metamorphism. 

B a r i u m 

Ba content in the crystalline schists lies most frequently within the interval 
of 200—1000 ppm (Fig. 2). Higher Ba content may be observed in metasediments 
with predominance of argillaceous component in protolite (Tab. 8) and in meta­
pelites to metapsammites of sedimentary-volcanogenic genesis. Average Ba 
content corresponds to Ba d a r k content in argillaceous sediments or clays to 
schists (Tab. 1). Similarly as Sr, also Ba content is the highest in granitoids 
of the Modra massif (Tab. 9). Ba content in metapelites with prevailing argil­
laceous component (Fig. 8) has a falling tendency due to intensity of meta ­
morphism. 

Conclusion 

Average contents of alkali metals and alkaline earths metals in the crystalline 
schists from individual metamorphic zones of the Malé Karpa ty Mts. are wi thin 
relatively narrow concentration intervals. Expressive migration of elements has 
not been recorded. Due to metamorphism, no greater changes of concentration 
of the elements in rocks occur. Therefore, metamorphism in the region of the 
Malé Karpa ty Mts. is considered to be isochemical. 

Greater differences in contents of the studied elements are caused by various 
composition of original sedimentary rock. From the point of view of presup­
posed protolite of the Malé Karpa ty Mts. metapelit ic and metapsammit ic rocks, 
the following trends of elements distribution may be observed. K, Li and Rb 
contents are decreasing in lithofacies from metapelites wi th prevailing argil­
laceous component to argillaceous-quartzy metapelites and metapsammites . 
Lower contents culminate in metapelites to metapsammites wi th pre­
valence of quartzy component. The lowest contents of these elements are 
in metapelites to metapsammites of sedimentary-volcanogenic genesis. Reverse 
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trend may be observed in Na and part ly also in Ca, Mg and Sr. Inexpressive 
variance of the content is typical of Ba. Cs cannot be evaluated owing to 
its low contents. 

F r o m the comparison of average contents of alkali metals and alkaline earths 
metals in the crystalline schists of individual metamorphic zones with granitoid 
rocks of the Malé K a r p a t y Mts. a fair agreement of contents of the studied 
elements in the Malé K a r p a t y Mts. granitoids and metasediments comes out. 
Slight increase of concentrat ion may be observed only in granitoid rocks in 
K, Li and Rb for the Bratislava massif; in Na, Sr and Ba for the Modra massif. 
Several questions arise in this connection: what causes such great geochemical 
agreement of alkali metals and alkaline earths metals in granitoid rocks of 
this region w h e n compared wi th metasediments ; to w h a t extent this agreement 
expresses m u t u a l genetic relation, i.e. whether it is possible to consider the 
crystalline schists to be an analogical source mater ia l of protolite from which 
granitoid rocks of the Malé K a r p a t y Mts. were formed. 

In the end it can be stated that greater differences between the published 
d a r k values of alkali metals and alkaline earths metals in argillaceous and 
sandy sediments have not been observed w h e n compared with the studied 
elements in the crystalline schists of the Malé K a r p a t y Mts. It means that 
content t rends of the studied elements are determined especially by protolite 
lithology. In the next works it will be necessary to work out genetic, sedi-
mentological and lithogeochemical model of sediments formation conditions 
which affected protolite formation in the sedimentary environment of the Malé 
Karpaty Mts. and to try to correlate and extrapolate this model also to the 
other regions of the West Carpathian core mountains . 

Acknowledgement: The authors are grateful to Academician B. C a m b e l for per­
manent assistance, advice and comments to the paper. 

Translated by O. Mišániová 
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