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(Tabs. 4, Figs. 2) 

A b s t r a c t : In the presented ar t ic le the a u t h o r s m e n t i o n t h e 
results of n u c l e a r — geochronological dat ings of Malé K a r p a t y 
Mts. g rani to ids by Rb-Sr i sochrone method. By this m e t h o d t h e age 
of Brat i s lava massif grani to ids w a s establ ished to 347 + 4 mil. y. 
at ( 8 7Sr/ r i l iSr) 0 = 0.7076 + 0.0013 and the age of Modra massif 
grani to ids to 324 ± 18 m. y. a t ( 8 7 Sr/ 8 0 Sr) o = 0.7075 + 0.00032 (2a). 
T h e re lat ive a g r e e m e n t of age of both massifs as wel l as t h e agree­
m e n t of p r i m a r y rat io ( s 7Sr/B ( iSr) 0 testifies not only to t h e i r conti­
nui ty in age but also genetic. These s a m e re lat ions confirm also 
genetic cont inui ty of pegmat i te s and leucocrat ic grani to ids to 
f u n d a m e n t a l types of grani to ids bui ld ing up the Brat i s lava and 
M o d r a massifs. 

P e 3 io M e: ÄBTopu B npe.nJio>Kennoň cTaTbe IIPHBOAHT pe3yjibTaTbi n/iep-
HoreoxponoJiorHiecKHX AaTHpoBannň rpaiíHTOHÄOB Majiux KapnaT lipu 
noMomii R b — S r H3oxpoHHoro .vieTojia. IIocpe,n.cTBOM SToro MeTO/ra 6bui 
yciaHOBJíen B03pacT rpaniiTOH/iOB 6paTiicJiaBCKoro MacciiBa na 347 + 4 
MHJIJI. jieT npu ( a 7Sr/ 8 6Sr) o = 0,7076 + 0,0013 n B03pacT rpaniiToiiÄOB 
MoapaHCKoro MaccnBa na 324 + 18 MHJIJI. jieT npu ( 8 7 Sr/ 8 6 Sr)o = 0,7075 + 
+ 0,00032 (2a). OTHociiTejibiioe B03pacTnoe corjiaciie OÔOHX MaccHBOB, 
K3K H nepBHiiHoro cooTiiouieiiHH ( a 7 Sr/ 8 6 Sr)o CBHAeTejibCTByeT ne TOJibKo 
OÔ HX B03paCTIIOH COOTHOCHTeJlblIOCTH, HO BepOHTHO H 0 6 HX OÔlUeM HC-
ToiHHKC. Te caMbie OTiiomeium no/n'Bep>KÄaioT H reneTimecKyio 3aBHCH-
MOCTb nerMaTHTOB n jiefiKOKpaTOBbix rpai-íHToiiJioB K OCHOBHHM TunaM 
rpaiIHTOH/lOB CTpOHlUHX 6paTHCJI3BCKHH H MOÄpaHCKHII MaCCHBbl. 
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S c i e n c e s of t h e A c a d e m y of S c i e n c e s — of t h e A r m e n i a n S o v i e t S o c i a l i s t 
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mentioned in Figs. 1 and 2. In spite of 
that the results mentioned will still 
be completed, already now we present 
their prel iminary interpretat ion of age, 
which will complete the up to present 
results published by us (B. C a m b e 1 
et al., 1979, 1980 and 1981). 
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Granitoids of the Bratislava massif 

In the latest works Rb and Sr con­
tents as well as their isotope ratios 
from 6 samples of total rock of t h e 
Bratislava massif granitoids (Tab. 1) 
and from two biotites of these rocks 
(Tab. 2) were established. Besides t h a t 
older analyses of samples of total rocks 
were verified again and for compiling 
of isochrone samples G-38 and G-40 
were used (Tab. 1). The new obtained 
results (Tab. 1) are not essentially 
different from older determinations (B. 
C a m b e l et al., 1979, 1980 and 1981). 
pointing to reliability of older deter­
minations of model age by Rb-Sr 
method. As Tab. 1 shows the varia­
tion coefficients (relative errors) for 
all geochronometric parameters ment­
ioned in this table are as follows: 

's7Sr/8«Sr 
Rb 
Sr 

«'Rb/««Sr 

0.2 
1.9 
1.5 
1.85 

Mathemat ic t r e a t m e n t of the obtained 
values of studied isotopes provides the 
following equation for regression 
straight l ine: 

y = 0.7076 + 0.004928 x 
a = ( 8 7Sr/ 8 BSr) 0 = 0.7076 + 0.0013 
y = 0.004928 0.000055 

where the errors are established with 
95 " ,i probable certainty. The mean 
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quadratic deviation of regression line S 1.9 . 10"6 is not distinctly different 

from the experimentally established deviation (S - = 2 . 1CT6). Therefore the 

studied group of samples distinctly corresponds to the model of isochrone. The 
calculated isochrone Rb-Sr age t = 347 + 4 m.y. (with application of alteration 
constant ^/Rb equal to A Rb = 1.42 . lO^rK). 

0.700 

Fig. 1. Rb-Sr isochrone for total rocks samples of granitoids of the Bratislava massif 
(Malé Karpaty Mts.). 

For the biotites investigated from two samples of Bratislava massif granito­
ids (Tab. 2) somewhat lower (approximately by 10 %) Rb-Sr values of age were 
established, when compared with the value obtained by isochrone for samples 
tor total rocks. In concrete case for sample 14c the age 308 + 12 and for 
sample 15c the age 312 + 12 mil. y. was determined. These values are in very 
good agreement with model Rb-Sr values of age for biotites from granitoids 
of this massif, established already earlier (G-47 291 m.y.; G-32 285 m.y.; G-39 
309 m.y.) — see Tab. 4. The relatively little dispersion of Rb-Sr values of age 
obtained for biotites of the Bratislava massif gives stimulation for their inter­
pretation in this sense that after formation of these granitoids still during the 
Yariscan orogeny they came under the influence of processes connected with 
general tectonic development of the mountains under study. 

It is necessary also to point to the very good agreement in earlier determined 
model values of age for muscovites and isochrone age of Bratislava massif 
granitoids. (Tab. 4; G-40 = 325 m.y.; G-47 = 350 m.y.; G-45 = 336 m.y.; G-48 
= 330 m.y.). This fact could testify that there are essentially pr imary musco­
vites falling to the period of formation of granitoids (347 + 4 m.y.). 

Our preceding considerations on the age of granitoids and their minerals 
were based upon various determinations of model ages and it was taken into 
account that dispersion of age values was caused by the influence of various 
processes of the Alpine orogeny, because e.g. by Rb-Sr method biotites with 
the value of model age already falling to the Alpine orogeny were established 
(G-40 = 184 m.y.). This assumption was confirmed by values of age obtained 



136 BAGDASARJAN — GUKASJAN — CAMBEL — VESELSKÝ 

by K/Ar method in biotites from granitoids of the studied area, as similar 
lowered values of age provided also several determinations of age of samples 
of total rock by K/Ar method (G. P. B a g d a s a r j a n et al., 1977; B. C a m-
b e l et al., 1979, 1980, 1981). Variation of model values of age in the same 
samples was also found on the basis of Rb-Sr method and we ascribed this 
fact to migration of individual elements with superimposed processes, what 
may be valid in the first place for individual minerals and to a restricted 
extent for rocks, which in larger units should represent closed systems. The­
refore so far it is not possible to express unambiguously whether the determined 
lowered values of age determination correspond to Variscan or Alpine proces­
ses as also the grade of alteration of minerals can influence re-distribution 
of elements traced with determination of ages not only by K/Ar but also by Rb 
/Sr method. Therefore it is difficult to decide whether these superimposed 
alterations were Alpine or Variscan. 

Leucocratic varieties also belong to this isochrone as is seen from Fig. 1. 

Granitoids of the Modra massif 

The results of determination of rubidium-stront ium isotope ratios of six 
samples of total rock of granitoids of the Modra massif together with isotope 
values of already earlier analysed sample G-36 are mentioned in Tab. 3. These 
values were applied for calculation of Rb-Sr of isochrone age. It is necessary 
to point to the fact that the group of analysed samples is not most suitable 
because the values of four samples are practically cumulating around one 
point. Besides that, except 19-JV characteristic of all samples there is a low 
isotope Rb/Sr ratio and therefore the calculated age for Modra massif granitoids 
has somewhat greater error of determination when compared with determi­
nation of age for Bratislava massif granitoids. In order to reduce the value 
of relative error of determination of age of Modra massif granitoids by this 
method, further samples of leucocratic varieties of granitoids with higher 
potassium content will be taken, when also such types are not characteristic 
of the Modra massif. 

Mathematic-statistic t rea tment of Rb-Sr isotope values carried out by the 
method of smallest squares in Tab. 3 gives us the following equation of regres­
sion straight line: 

y = 0.7075 + 0.00460 x 

which corresponds to age t = 324 + 18 m.y. (2) and to primary ratio of stron­
tium isotopes (H'Sr H,'Sr)„ = 0.7075 + 0.00013. The dispersion of points around 
regression straight line (Fig. 2) is in no case exceeding the extent of experi­
mental errors, pointing to their agreement with requirements of the isochrone 
model and absence of geochemical dispersion. The established value of iso­
chrone Rb-Sr age as well as of primary Sr isotope ratio (87Sr/8, iSr)0 is not 
essentially different from the values established for Bratislava massif granitoids, 
indicating their equal age and probably also their common source. The diver­
sity of granitoid varieties (Modra — more basic, Bratislava — more acid) most 
probably reflects lithol'acial differences of the volcanic-sedimentary sequence, 
which became the source of anatectic processes in formation of granitoid 
magma. 
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The newest ages determined by us by Rb-Sr isochrone method for Malé 
Karpaty Mts. granitoids are in good agreement with values of age established 
by J. B u r c h a r t (1968) by Rb-Sr isochrone method for minerals of the 
Polish part of the High Tatras granitoid body, providing 300 + 15 m.y. with 
initial isotope Sr ratio (87Sr 8 6Sr)0 = 0.706 + 0.003 and isochrone for samples 
of total rock, providing the age 290 ± 10 m.y. and (87Sr/86Sr)0 = 0.705 + 0.001. 

7Sr 
»Sr 

0.720 

0.700 

pyfi 
S r ) o = 07075 í 0.00032 12s-) 

'Rb 
6Sr 

Fig. 2. Rb-Sr isochrone for the total rock samples of granitoids of the Modra massif 
(Malé Karpaty Mts.). 

J. B u r c h a r t supposes that these values represent the real range of time, 
which passed from the intrusion and the clear agreement of these isochrones 
at relatively low initial Sr ratio indicates that the mentioned granitoid rocks 
did not undergo relevant development after their intrusion, which would in­
fluence total isotope ratios. J. B u r c h a r t in his work (1. c.) also states, that 
pegmatites and aplitoid granites have similar initial ratios of isotopes as 
granitoids, proving their common magmatic origin according to him. We state 
the same on the basis of our investigations for granitoids of the Malé Karpaty 
Mts. The essential difference in our results on the contrary to the results 
of J. B u r c h a r t is that calculation of Rb-Sr isochrone age of Malé Karpaty 
Mts. granitoids according to samples of total rock is higher (347 + 4 m.y. for 
the Bratislava and 324 + 1 8 m.y. for the Modra massif) and relatively lower 
are the values of model ages of individual minerals (Tab. 4). So far it is not 
possible, an unambiguous interpretat ion of this fact, mainly because it would 
be necessary to have determined Rb-Sr isochrone age on the basis of individual 
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minerals. When we use for interpret­
ation the isochrone age established 
for total rocks and model ages of 
minerals, then it would be possible 
deduce that the lower ages of minerals 
could indicate superimposed meta-
morphic processes on consolidated 
rock in the Variscan orogeny (aro­
und 300 m.y.), which caused the 
changes of Rb and Sr isotope ratios. 
This s tatement would be more unam­
biguous, when there were no apparent 
tectonometamorphic influences of the 
Alpine orogeny, which also could have 
caused the change of isotope ratios 
in a considerably younger period. 

It is evident from the above mentio­
ned that for solving of this question 
such investigations must be carried 
out, which make comparison of the 
isochrone age of minerals with the iso­
chrone age of total rocks of the massif 
possible. 

Conclusion 

By Rb-Sr isochrone method the age 
of Bratislava massif granitoids was 
determined to 347 + 4 m.y. at (8 7Sr/8 , i 

Sr) 0 = 0.7076 ± 0.0013 and the age of 
Modra massif granitoids to 324 + 18 
m.y. at («'Sr/« !Sr)0 = 0.7075 + 0.00032 
{2a). The relative agreement of ages 
of both massifs as well as of pr imary 
isotope ratio ( 8 7 Sr/ s i ; Sr) 0 testifies not 
only to their continuity in age but 
also genetic. These same relations also 
confirm genetic relation of pegmatites 
and leucocratic granitoids to fudna-
mental types of granitoids building up 
the Bratislava and Modra massifs (two-
mica and biotite granites and grano-
diorites). Ratio of isotopes 8 7 Sr/ 8 6 Sr 
clearly proves the crust origin of the 
Malé Karpaty Mts. granitoids. 

Translated by J. Pevný 
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