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BOHUSLAV C A M B E L * - IGOR P E T Ř Í K * 

THE WEST CARPATHIAN GRANITOIDS: I/S CLASSIFICATION AND 
GENETIC IMPLICATIONS 

(Tabs. 2, Figs. 5) 

A b s t r a c t : Geochemical a n d isotopic character i s t ic of t h e West C a r p a ­
t h i a n grani to ids accordingly indicate the p r e d o m i n a n c e of I-affinity of 
t h e T a t r o - V e p o r i d e massifs. I n contrast , the G e m e r i d e grani tes belong to 
t h e S-type grani toids . T h e a u t h o r s p r e s u m e t h e source m a t e r i a l of gra­
nitoids to h a v e b e e n of a mixed sed imentary-volcanic c h a r a c t e r . T h e 
m e t a s e d i m e n t a r y c o m p o n e n t conta ined a cons iderable propor t ion of re la t i­
vely young volcanic m a n t l e - d e r i v e d m a t e r i a l wi th a low Rb/Sr rat io. T h e 
different port ions of t h e volcanic and m e t a s e d i m e n t a r y components w e r e 
responsible for t rans i t iona l or mixed I/S character i s t ics w i t h i n t h e in­
dividual Tatro-Vepor ide massifs. T h e G e m e r i d e grani tes or ig inated from 
m a t u r e crust m a t e r i a l . 

P e 3 io M e: TeoxHMHiecKaa, KBK H H30ToniiMecKan xapaKTepiícniKa 3ana;uio-
KapnaTCKiix rpaHHTon/ioB TO>KAecTBPi-iHo iiameiaeT npeo6jia,uaioinee I-cpo/icTBo 
TaTpoBenopHAiibix MaccHBOB. ľeMepnaHbie rpamiTbi, na /ipyroií cľopoiie, OTHO-
CHTCH K S-THny rpanHTOHÄOB. ABTopu npe,T.no;iaraioT, MTO MaTepiiaji-ncTOiin-iK 
rpanHTOH/ioB iiocHT CMeiuannbiH oca^oMiio-ByjiKanHqecKHH xapaKTep. Meiaoca-
AOMUbiň KOMnoHenT coÄep>KHT 3HaiHTejibiiyio aojiio MOJioaoro ByjiKanoreuHoro 
H3 MaiiTiiH .ae/iymipoBaHHoro MaTepnajia c HII3KHM Rb/Sr oTiioiuenneM. Pa3naa 
ÄOJIH nx ByjiKaiiorennoro H MeTaoca/iomioro KOMnoiiei-iTa ôbuia OTBeTCTBeiina 
3a nepexoÄHbie IIJIH CMemannbie I/S xapaKTepncTHi<n B paiviKax OTÄCJibi-ibix 
TaTpoBenopHÄHbix MaccHBOB. TeMepnÄi-ibie rpam-iTbi BO3HHKJIII 113 ôojice pa3BH-
Toro KopoBoro MaTepHa.na. 

Introduction 

B. W. C h a p p e l l and A. J. R. W h i t e (1974) differentiated two types of 
granitoids in the earth 's crust, the origin of which is associated with two 
genetically different environments. The granitoids of I type formed from 
juvenile, geochemically more primitive material, characterized by a low A/CNK 
ratio (mol. °/o AI9O3/K2O + CaO + N a 2 0 ) . The source material of this granite type 
is usually interpreted as igneous, i. e. mater ia l tha t did not pass through 
a sedimentary cycle. The granitoids of S-type are geochemically more mature, 
their A/CNK ratio is higher and the source mater ia l is interpreted as sedimen­
tary. In the course of the sedimentary cycle the A/CNK rat io is increasing. 
Both the types show m a n y other characteristic features, which are discussed 
in the text below. 

It is of importance that the I-type granitoids, are considered to be derived 
from the originally mant le material, whereas those of the S-type from the 
matured earth's crust material . The S-type magma has its origin in the crust, 
but the magma of I-type can originate in both the mant le and crust. In ascend­
ing the two magmas can be contaminated in the environment of the opposite 
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type. By fractional crystallization they may develop each, particularly the I-type, 
its specific composition spectrum. A n u m b e r of transit ional types, i. e. of 
granitoids showing mixed characteristics, provides evidence that such con­
taminat ion is quite frequent. A similar ambiguous type may also be due to 
a hybrid source material, which contains both sedimentary and magmatic 
components. The former come from the crust and the latter may be mantle-
-derived (tholeiites). 

F r o m the geodynamical viewpoint the I-types are associated wi th the sub-
duction zones and the S-types wi th the collision between continents or between 
continent and magmatic arc. Typical examples are the Andean batholiths of the 
I-type, connected with t h e subduction of the Pacific plate beneath the American 
continent (M. P. A t h e r t o n et al., 1979) and, on the other hand, the granitoid 
plutons of expressively S-type in the Higher Himalayas, in the Indo-Eurasian 
collision zone (P. Le F o r t, 1981). As the collision between continents is usually 
preceded by subduction, it is conceivable that t h e two types often constitute 
adjacent zones. R. D. B e c k i n s a l e (1981) gives the tin belt in SE Asia 
(Thailand) as an example. 

Granitoids of the West Carpathians 

The basic data on the I-and S-types have been presented in the papers of 
J. K l o m í n s k ý et al. (1981). V. V i l i n o v i č (1981) and B. C a m b e l -
L. V i l i n o v i č o v á (1981). They have revealed that there is a distinct difference 
between the granitoids of the Veporides and Tatr idei on the one hand and those 
of the Gemerides on the other. The former show a mixed character wi th a pre­
dominance of I-types and the latter a prominent S-character. The Tatro-Veporide 
massifs may locally assume the S- or I-character. The massifs of the Little 
Carpathians were studied most thoroughly in this respect. V. V i l i n o v i č 
(1981) has characterized the Modra granite massif as of the I-type and the 
Bratislava massif as a transit ional type wi th a clear affinity to the S-type. 

A complementary characterization of the I and S granitoid types in the Little 
Carpathians is given in the paper of B. C a m b e l et al. (1981)' and concerns 
the contents of Li, Rb and Cs. The values of these elements are very low and 
the comparison with their contents in the granitoids of other core mountains 
(Table 1) has shown analogous results (B. C a m b e l — E. M a r t i n y — P. P i t o -
ň á k, in print) . As the elements U and Th in a high degree correlate wi th the 
contents of alkalies, the contents of these elements are also listed (B. C a m b e l 
- V . K á t l o v s k ý - M . K u h n , 1981; V. K á 11 o v s k ý, in print). The U and 
Th contents demonstrate that a deficiency in alkalies is accompanied by the 
lack of U and Th and that the West Carpathian granitoids (except for the 
Gemeride granitoids) have a low radioactivity. The approximately equal con­
tents of alkalies and of U and Th elements in the principal types of all Tatro-
Veporide mounta in ranges indicate t h a t the Variscan granitoids of the West 
Carpathians belong to one formation (except for the Gemeride granitoids). The 
increased Cs contents in the regions outside the Little Carpathians are due to the 
application of different analytical methods in the individual laboratories (INAA. 
spectral analysis; and flame photometry for the Little Carpathians). The results 
demonstrate that despite some local deviations, the Variscan granite plutonism 
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T a b l e 1 
Average Li, Rb, Cs, Th, U contents and Th/U rat ios for West C a r p a t h i a n grani toids . 
Da ta according to B. C a m b e 1 et al. (1981) and V. K á t l o v s k ý (1982, in press) 

TATRIDES AND VEPORIDES ppm 

Rock type Li Rb Cs Th U Th/U 

leucograni toids 
two-mica grani tes 
granodior i tes 
tonal i tes 

36 
31 
IB 

21 
28 
33 
28 

114 
95 
81 
62 

5 
3.4 
3.7 

4 

23 
27 
29 
16 

9 
11 
•12 
10 

4.5 
3.7 
2.0 
2.1 

3.4 
4.0 

7 
5.6 

Malé K a r p a t y Mts. ppm 

Bra t i s lava massif 
syenograni tes 
monzograni tes 
granodior i tes 

5 
24 
10 

20 110 1.4 
27 94 1.4 
27 83 1.4 

23 

13 

5.4 
12 
13 

1.5 
2.2 
2.0 

3.5 
5.6 
6.5 

Bra t i s lava massif 
as a whole 
179 9 1.9 4.H 

Modra massif 
monzograni tes 
granodior i tes 

2 
11 

24 
18 

65 
58 

1.1 
1.4 

GEMERIDES 

leucograni toids 5 108 

p p m 

379 18.8 

40 8.3 1.7 

Modra massif 
as a whole 

63 9.2 1.9 

4 11 13 

5.3 

5.6 

1.6 

w a s c o n t r o l l e d b y r e g u l a r i t i e s a n d g e o c h e m i c a l c o n d i t i o n s c o m m o n to t h e w h o l e 
r e g i o n of t h e W e s t C a r p a t h i a n T a t r o - V e p o r i d e s . 

T h e p r e s e n t p a p e r s u m m a r i z e s t h e a v a i l a b l e d a t a a n d i n f o r m a t i o n on t h e W e s t 
C a r p a t h i a n g r a n i t o i d s , a n d i n f e r s t h e i r g e n e t i c i n t e r p r e t a t i o n f r o m t h e i r I / S 
c lass i f i ca t ion . T h e r e s u l t s a r e b a s e d o n t h e e x a m i n a t i o n of 120 s e l e c t e d s a m p l e s 
of T a t r o - V e p o r i d e g r a n i t o i d s (so-ca l led Z K s a m p l e s ) a n d 54 s a m p l e s f r o m t h e 
G e m e r i d e s (M. S t r b i a n o v á, 1980). 

Results 

A basic macrochemical feature that distinguished the I-types from S-types 
is the relatively high Na content in the I-types and its relatively low content 
in the S-types. The S-types show a markedly peraluminous character 
(A/CNK > 1.1). The impoverishment of S-types in Na is connected wi th the pa r ­
titioning of some Na into sea water during the sedimentary cycle. The sedimen­
tary cycle preceding the genesis of S-type granitoids may cause a decrease of 
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oxygen fugacity during crystallization by the effect of reducing agents, such 
as graphitic shales; this is manifested by a reduced Fe^O.y'FeO ratio. As a result, 
the S-types mostly contain ilmenite, whereas the I-types bear magneti te (S. 
I s h i h a r a , 1977). This regularity, however, can be disturbed by a change of 
oxygen fugacity during crystallization (fractionation), as has been shown by 
M. L. C o l e m a n (1979> on the example of the New England batholith. 

The major element chemistry of the granitoids studied is represented in 
a multicationic diagram, which has been proposed by H. de la R o c h e (1980). 
This chemical representation, which associates the coordinates of diagrams with 
the principal mineral paragenesis of granitoids', is very suitable for the study 
of the source rocks (for more detailed information see op. cit.). 

Fig. 1 A. Projection of Tatride and Veporide granitoids in the multicationic diagram 
oř H. La R o c h e (1980). The quartz-muscovite-feldspars biotite rhombus is extension 
of the Q^BnF;) triangle, where 

Q., = Si + 7A1/2 - 9Ca - 13 (Na + K)/2 
B:l = - 7A1/2 + 7Ca + 7 (Na + K)/2 + 8 (Mg + Fe + Ti)/3 
F:, = Al + :SCa -I- 4 (Na + K) - ň (Mg + Fe + Ti)/3 

SurrT= Si + ~~Ä~Í + Ca + (Na + K) + (Mg + Fe + Ti) 

From the lherzolite upper mantle (UB) basaltic magmas (B) are generated by partial 
fusion. Fractional fusion of basaltic magmas gives rise to the igneous series along an 
„igneous ridge". Granites appear as the utmost extension of the igneous ridge being 
the most differentiated products of the fractional crystallization (I arrow) or as pro­
ducts oľ partial melting (anatexis) of metasediments (S arrow), or anatectic remobili-
zalion of old igneous rocks (underneath R-, arrow). R, ot R5 arrows are restite com-
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u. 
90-, 

positions originated by melting away of granite minimum melts from various source 
compositions in the field of detritic sedimentation (K. La R o c h e , 1. a) . 
Abbreviations: 
1, 2, 5, 10: Minimum melt compositions of the haplogranitic system for 1, 2, 5, 10 
kbars of water pressure. 
Rocks: g — granites, gd — granodiorites, ad — adamellites, t — tonalites, d — diorites, 
gb — gabbros, th — tholeiites, tr — trachytes, s — syenites, ba — alkali basalts, sn — 
nepheline syenites, ph — phonolites, tp — tephrites, bn — basanites. 
G: greisen 
West Carpathian grani/toid plutons and regional rock types. 
Tatrides: 1 - Malé Karpaty Mts. (Bratislava massif), 2 - Tríbeč Mts., 3 — Malá Fatra 
Mts., 4 - Velká Fatra Mts., 5 - Nízke Tatry Mts., 6 - High Tatras, 7 - Čierna hora 
Mts. 
Veporides: 8 — Sihla type + Vepor type, 9 — Sinec massif. 10 — Hrončok type. 

Fig. 1 B. Projection of Gemeride granites in the Q3B3F3 triangle (H. La R o c h e, 1980). 
Analyses were taken from M. S t r b i a n o v á (1980). 
1 — Hnilec granite, 2 — Delava granite, 3 — Betliar granite, 4 — Poproč granite, 5 — 
Zlatá Idka granite, 6 — Cučma granite, 7 — Hummel granite. 
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Relative to the current petrochemical characteristics, this method has the 
advantage that virtually the whole major element composition of every sample 
is taken into consideration. 

In Fig. 1 (inset) the positions of ultrabasic, basic and acid magmati tes and the 
principal development t r e n d s are figured in the quartz-feldspar-muscovite-bio-
tite rhombus (coordinates Q3-B3-F3). The field of granitoids extends about the 
granite minimum on the tie-line Q3-F3. The arrows I and S indicate the paths 
along which the granitic composition can be attained. Arrow I corresponds to 
the I-type granitoids, which is actually a terminat ion of the igneous ridge 
issuing from basic rocks of the tholeiitic type. Arrows S corresponding to the 
S-type delineate paths which lead to the m i n i m u m composition from different 
source sediments. R4 to R5 are restite compositions. Point G on the quartz-
-muscovite connecting line corresponds to the secondary muscovitization of 
feldspars (greisen). 

Diagram in Fig 1 A, B depicts the studied samples from the Tatro-Veporides 
(A) and the Gemeride (B). As the selected samples represent the principal 
granitoid types, most of the points are concentrated about the granitoid mini­
mum, but some massifs (Fig. 1 A), for example Tríbeč, Veľká and Malá Fatra 
or the Sihla type from the Veporides, are obviously linked with the igneous 
ridge. The distribution of the rock types from the most basic tonalite to biotite-
-muscovite granites following the calc-alkaline differentiation t rend is also well 
defined. No marked tendency of the S character is manifest. It is evident that 
to establish or exclude the I or S-affinity of the massifs, each of them must 
be studied separately. As yet, only the massifs of the Little Carpathians have 
been investigated in this respect (B. C a m b e l — J. V e s e l s k ý — V. V i l i -
n o v i c , in print). Graphic representat ion after H. de la R o c h e (1980) has 
confirmed the assignment of the Modra granitoids to the I-type, and the 
predominant affinity of the granitoids of the Bratislava massif to the S-type as 
well (op. cit.). 

The Gemeride granites (Fig. 1 B) differ strikingly from those of the Tatro-
Veporides. The greatest p a r t of projection points in the granite field is shifted 
to the muscovite peak. The Gemeride granites are characterized above all by an 
intensive greisenization trend, the absolute absence of more basic rocks being 
another distinctive feature. There is thus no manifestation of either the I or 
S t rend; the monotonous granitic composition results from a total absence of 
hybrid and transitional rocks. 

%Na,0 

Fig. 2. Na.jO vs. K 2 0 diagram for Tatride 
and Veporide (1) and Gemeride (2) gra­
nitoid rocks. Fields of I- and S-types 

according to R. H i n e et al. (1978). 
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The character of the West Carpathian granitoids wi th respect to the Na20/K;>0 
ratio is depicted in Fig. 2. The fields of I- and S-types are plotted after R. 
H i n e et al. (1978). Fig. 2 confirms the well-known fact that the Tatro-
Veporide granitoids are characterized by a predominance of NaaO over K2O, 
which implies t h a t granodiorites are there the most frequent rock type. As 
concerns the alkali ratio, the Tatro-Veporide granitoids show a strong I-affinity. 

The position of the Gemeride granites is part ly obscured by the presence of 
Na-metasomatites and greisens. However, a higher K^O/NaiO ratio is distinct 
and the centre of projection points is at the boundary of the S-type field; 
according to R. H i n e et al. (1978), t h e Gemeride granites have a higher content 
of NaiO, compared with the S-type granite of the Kosciusko batholi th (op. cit.) 
but they are decidedly of the S-type. 

20 

10 

cr 

20 

Fig. 3. Histograms of K 2 0 and Na^O con­
tents in Tatride granitoids (according to 
B. C a m b e l — Ľ. V i l i n o v i č o v á , 

1981). 
1 — tonalites; 2 — biotite granitoids; 3 — 
muscovite-biotite granitoids; 4 — leuco-

cratic granitoids. 

Nevertheless, it follows from Fig. 2 that criteria based on the N^O/K^O ratio 
derived by B. W. Chappell and A. J. R. W h i t e (1974) and R. H i n e et al. 
(1978) — solid h n e and I- and S-fields, respectively, in Fig. 2 — from chemistry 
of Austral ian plutonic suites do not match West Carpathian granitoids properly 
because of higher NaoO values of the latter (Fig. 3). 

Normative corundum and diopside contents up to 5—7 per cent and 2—3 per 
cent, respectively (Fig. 4) suggest the peraluminous character of all West 
Carpathian granitoids. Gemeride granites do not contain normative diopside at 
all, and corundum contents reach values of 8 per cent. The distinct peralu­
minous character (A/CNK > 1) is also obvious from the histogram of A/CNK 
values, Fig. 5. Frequency m a x i m a of Tatro-Veporide and Gemeride granitoids 
are separated by the A/CNK = 1.1, which was used by B. W. C h a p p e 1 and 
A. J. R. W h i t e to distinguish sedimentary and igneous source rock. 

Mineralogical, similarly as chemical characteristic of Tatro-Veporide massifs 
is not unambiguous. Majority of studied samples contain both magnet i te and 
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ilmenite. The lat ter is often present in more leucocratic varieties (J. G b e 1 s k ý, 
1980). 

A very i m p o r t a n t characteristic of the I/S classification is the initial 8 7 Sr/ 8 6 Sr 
ratio. Characterist ic for the I-type is an initial ratio below 0.706 (according to 
some authors < 0.708), and for the S-type a high ratio of above 0.708. It is 
assumed that the source mater ia l of the former had a low Rb/Sr ratio so that 
dur ing isotopic homogenization, which accompanies the generation of the rock 
from melt, the proport ion of radiogenic 8 7 Sr was low. Very young source rocks 
with a somewhat higher Rb/Sr ratio can produce a similar effect. On the 
contrary, the S-type granitoids are assumed to have formed from a matured 
crust mater ia l having a high Rb/Sr ratio. The increase of initial 8 7Sr/8 GSr ratio 
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Fig. 4. Normative corundum and diopside contents vs. SiCV Tatrides and Veporides 
(1), Gemerides (2). Solid line separates peraluminous (corundum normative) and 
metaluminous (diopside normative) granitoids. Dashed line separates I-types (above 
the line) and S-types (below the line) according to B. W. C h a p p e l l and A. J. R. 

W h i t e (1974). 
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can again be produced also by a very old rock wi th a lower Rb/Sr ratio. As 
concerns the West Carpathians, we suppose that it was clastic material and 
weathering products of rocks from older Precambrian orogenic cycles that had 
a share in the formation of Palaeozoic complexes. Another plausible factor 
which affected the initial isotopic ratio was the relatively young age of gra-
nitization and anatexis in the Variscan orogen and a reduced supply of potassium 
(K-feldspars) characteristic of it. Granitization fluids and solutions as well as 
low-temperature anatectic melts contributed only slightly to the increase of 
K and Rb content, which is responsible for the generation of radiogenic 87Sr. 

The resulting initial rat io can also be influenced, for example, by the con­
tamination of the mantle-derived magma by continental crust dur ing its ascent. 

I 

II Hhh J - -
0,80 1,1 1,40 1,70 2,00 A / C N K 

Rig. 5. Histogram of A/CNK (mol. % Al,03/CaO + Na20 + K20) values. Tatrides and 
Veporides (1), Gemerides (2). 

This may commonly occur e. g. at the subduction of ocean-continent type. The 
degree of contamination is then proport ionate to the thickness of the crust 
(R. S. T h o r p e - P. W. F r a n c i s , 1979). 

Our knowledge of the s t ront ium isotopes of the West Carpathian granitoids 
is still meagre. We know only the initial ratios of some Tatr ide massifs (Bra­
tislava and Modra massifs, G. P. B a g d a s a r j a n — R. Ch. G u k a s j a n — 
B. C a m b e l - J. V e s e l s k ý , 1982;, the pluton of the High Tat ra Mts. (J. 
B u r c h a r t , 1968), and two ratios, from the Gemeride granites (K o v á c h et al., 
1979). The initial 87Sr/8GSr ratios and isochrone ages of the West Carpathian 
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T a b l e 2 
Initial 87Sr/86Sr ratios and isochrone ages for the West Carpathian granitoid massifs 

TATRIDES 

High Tatras 
granodiorite WR + M 
granodiorite WR + M 
pegmatite M 
pegmatite M 

Western Tatras 
leucogranite WR + M 
pegmatite M 

Goryczkowa 
granodiorite WR + M 

Malé Karpaty Mts. 
Bratislava massif 
granodiorite WR 

Modra massif 
granodiorite WR 

GEMERIDES 

Podsúlová granite WR 
Hummel granite WR 

( 8 7 S r / 8 6 S r ) o Age (m. y.) 

0.705 + 0.001 
0.706 + 0.003 
0.708 ± 0.002 
0.705 + 0.002 

0.708 + 0.001 
0.731 + 0.018 

0.706 + 0.04 

290 + 10 
300 + 15 
250 r 15 
305 + 15 

290 ± 10 
280 + 80 

295 + 20 

0.7076 + 0.001.3 347 + 4 

0.7075 + 0.00032 324 + 1! 

0.7339 + 0.0040 
0.7195 + 0.0077 

145 + 6 
250 + 26 

Author 

J. B u r c h a r t 
(1968) 

G. P. B a g d a-
s a r j a n 
(1982, in press) 

Á. K o v á c h 
et al. (1979) 

WR — whole rock, M — mineral 

granitoid rocks are listed in Table 2. Except for one pegmatite from the High 
Tatra Mts. no initial ratio exceeds the value of 0.708. The main granitoid body 
of the High Tatra is characterized by the value 0.705 and the two Little Carpa­
thian massifs by 0.707. The leucogranites and pegmatites of the High Tatra 
yielded the value of 0.708 with one exception (0.731 ± 0.018). 

In general, the data are scarce and some of t h e m (from the Gemerides) are 
ra ther uncertain. From the I/S characteristics it can be inferred the following: 
except for the pegmatite mentioned above (the West Tatra Mts.) no Tatr ide rock 
has a higher initial ratio than 0.708, which is distinctive for the S-type. Most 
ratios (Little Carpathians and High Tatra) are of 0.706-0.708 value, i. e. 
somewhat above the 0.706 boundary 1'or the I-type. Only the High Tatra 
granitoid body shows a typical I-character (0.705). Both initial ratios of the 
Gemeride granite unambiguously confirm an outstanding S-affinity. 

Discussion and conclusions 

The results obtained have shown a good agreement between the geochemical 
and isotopic data. The geochemical character, the KjO/NaoO ratio, small 
contents of Rb and Cs, contents of accessory minerals (magnetite ilmenite), and 
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the definite igneous t rend of several Tatro-Veporide massifs (the Modra massif 
in the Little Carpathians, Tríbeč, Malá Fatra, High Tatra, Sihla type, etc.), are 
consistent with the range of the initial ratio of 0.705—0.708. The geochemical 
and isotopic data on the Gemeride granites also agree wi th the characteristic 
of the S-type. The Tatro-Veporide massifs may be labelled as transit ional with 
I-affinity, whilst the Gemeride granites as being of S-type. The initial 87Sr'/8GSr 
ratios suggest crustal processes that led to the formation of West Carpathian 
granitoids. 

The nowadays accepted model of the origin of the West Carpathian granitoids 
presumes anatexis of prevalently sedimentary complexes (B. C a m b e 1, 1980). 
at the boundary between the upper and lower earth 's crust (D. H o v o r k a , 
1979). The source rocks had probably the composition of greywackes. In the 
sense of this model the Tatro-Veporide granitoids belong ra ther to the S-than 
I-type (D. H o v o r k a , 1980). 

The frequent occurrence of metabasites in the granitoid plutons. however, led 
already in the past years to the conception of a hybrid sedimentary-volcanic 
character of the source material. The study of alkalies in the Little Carpathian 
granitoids (B. C a m b e l et al., 1981) gave rise to the conclusion that the source 
rocks were not at all pure clayey-siliceous sediments, but that they contained 
a considerable amount of volcanites of the tholeiitic type. F r o m the petro­
chemical survey of the selected granitoids of the West Carpathians, as given by 
B. C a m b e l — L. V i l i n o v i č o v á (1981), it follows that by their major 
element and minor element chemistry they belong chiefly to the latite type, 
according to the classification of L. T a u s o n (1977). This type comprises 
extremely acid members of the basaltoid series of the tholeiitic type. Only 
a minor par t is ranked with the palingenetic granitoids, but the authors believe 
that this geochemical pat tern need not be regarded as a direct results of the 
differentiation of basaltoid magma. They consider it to be ra ther a product of 
anatexis of the volcanic and sedimentary crustal derivatives. 

F r o m the s tandpoint of this knowledge the predominat ing I-affinity of the 
Tatro-Veporide massifs is not surprising, on the contrary, it makes dt possible 
to complement the existing conception. The source mater ia l of the Tatro-
Veporide massifs contained a large amount of mantle-derived volcanic material, 
which possessed a low Rb/Sr ratio and was relatively young. Its presence caused 
a decrease of the initial 8 7Sr/ 8 ( iSr ratio. For example, the value of 0.705 of the 
High Tatra granitoid body (J. B u r c h a r t, 1968) belongs, after G. F a u r e 
and J. L. P o w e l l (1972), into the "basalt field". According to these authors, 
granites, wi th t h e initial ratio equal to 0.702—0.706 are derivatives of the pr imary 
basalt magma. The other established ratios that are of 0.706—0.707 value indi­
cate an admixture of more m a t u r e crust mater ia l wi th a higher Rb/Sr ratio. 
C a m b e l (in B. C a m b e l — L. V i l i n o v i č o v á , 1981) presumes it to be 
elastics of gneiss or higher metamorphosed older (Precambrian) complexes, which 
after being disintegrated sedimented in the pre-Variscan geosyncline. During the 
granite plutonism of the Variscan orogeny this unsorted and petrogenetically 
diverse source mater ia l was granitized and reworked by anatexis. The palin­
genetic magmas originated in this way and the products of their consolidation — 
the Variscan granitoids of the West Carpathians — display a definite I-affinity. 

A good analogue to the Tatro-Veporide granitoids of the West Carpathians is 
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the Uralla Plutonic suite of the New England Batholith, Eastern Australia (S. E. 
S h a w and R. I i . F l o o d , 1981). The authors characterized five plutonic suites 
of the bathol i th : S-type Hillgrove and B u n d a r r a Plutonic suites, I-type Moonbi 
and Clarence River Plutonic suites, and the Uralla Plutonic suite wi th t ran­
sitional I — S characteristics. The last one resembles Tatro-Veporide granitoids 
with its 8 7Sr/ 8 f iSr initial ratio 0.705-0.707 and I-type affinity S. E. S h a w and 
R. H. F 1 o o d presented three explanations, however, favoured the mixed-source 
model. This model implies part ia l melting of pelitic metasedimentary rocks of 
the type that gave rise to the S-type suites and meta-igneous source region that 
gave rise to the I-type Moonbi and/or Clarence River Plutonic suites. 

As far as the West Carpathian granitoids are concerned, we suppose that the 
different proportions of volcanic and sedimentary components account for the 
variations in the geochemical characteristics of some of the massifs. 

Acknowledgements: The authors express their thanks to RNDr. J. K r á l , CSc. for 
valuable remarks to the manuscript. 

Translated by H. Zárubová 
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