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A b s t r a c t :  T h e  authors present in the paper the  results of Rb-Sr isochrone 
dating of granitoids f r o m  the Tríbeč-Zobor crystalline complex region. Whole-
rock Rb-Sr isochrone indicates an a g e  of 352  ± 5 m.y., t h e  initial ra t io  be ing 
(8 7Sr/8 6Sr)0  = 0 . 70582+0 .00008 ,  which is similar t o  t h e  hi ther to  published initial 
rat ios f r o m  t h e  Tatr ic-Vepor ide  pa r t  of t h e  crystalline complex.  This  indicates 
a c o m m o n  source  of granitoid rocks  i n  all s tudied region.  

P e 3 K) M e : ABTOPH  n p u B O f l H T  B H a c T o a m e ň  c r a T b e  p e 3 y j i b T a T b i  R b - S r  

H30XpOHOBOrO HaTHpOBaHHH rpaHHTOHAOB H3 T p n 6 e M C K 0 - 3 0 6 0 p C K 0 r 0  KpHCTajI-

jiHHHKyMa. R b - S r  H 3 0 x p 0 H a  H3 n o p o ^ b i  y K a 3 b r a a e T  Ha B 0 3 p a c T  3 5 2  ± 5 M. JI., n p n  

nepBHMHOM OTHomeHHH ( 8 7 Sr/ 8 6 Sr) 0  = 0,70582+0,00008,  KOTopee cooTBeT-
CTByeT nepsHMHbiM OTHOineraiaM m TaTpHHHO-BenopHnHoň n a c T H  KpHCTan-

jiwHHKyMa onyôjíHKOBaHHbiM n o  CHX n o p .  3 T O  y K a 3 b m a e T  Ha coBMecTHbiH 

HCTOHHHK rpaHHTOHflHbix n o p o j ;  B raynaeMOM p e r n o H e .  

Introduction 

R b - S r  isochrone datings o f  W e s t e r n  Carpath ian  crystall ine complexes are carried o u t  above 
a l l  o n  the basis o f  a cooperat ion o f  t h e  A r m e n i a n  A c a d e m y  o f  Sciences w i t h  Geologica l  
Inst i tute o f  t h e  S lovak  A c a d e m y  o f  Sciences. T h e  recently publ ished summaries o f  h i ther to  
real ized R b - S r  isochrone datings showed a m o n g  other  things also a n  absence o f  th is  t y p e  o f  
data f r o m  T r í b e č  M t s .  ( C a m b e l  e t  al., 1988;  C a m b e l - K r á ľ ,  1989).  T h i s  paper  is thus 
a f o l l o w i n g  o f  previous w o r k s  o n  isotopes i n  W e s t e r n  Carpathians a n d  i t  f i l ls  a gap i n  t h e  
knowledge o f  T r í b e č  M t s .  

T h e  determinat ion  o f  age o f  T r í b e č  granitoids was i n  t h e  beginning based o n l y  o n  geological 
and petrographical  observations ( K r i s t ,  1960).  T h e  basis o f  these considerations was t h e  
fact t h a t  verrucano sediments i n  T r í b e č  M t s .  — arkoses t o  conglomerates — conta in  already 
mater ia l  f r o m  grani to id  rocks a n d  thus they  are a n  evidence o f  t h e  grani to id massif h a v i n g  
been exposed already i n  t h e  Permian.  A n a l o g i e s  w i t h  other  T a t r i d e  regions o f  W e s t e r n  
Carpathians a l l o w e d  t h e n  t o  assume t h a t  grani to id  magmat ism i n  T r í b e č  M t s .  is  re lated t o  t h e  
cu lminat ion  o f  V a r i s c a n  orogeny a n d  thus i t  is o f  Carboniferous age. 

T h i s  assumption was later  supported also b y  m o d e l  U - P b  z i r c o n  age o f  2 9 5  m.y.  ( C a m b e l  

et al., 1977) a n d  i t  was corroborated above a l l  b y  U - P b  concordant age o f  zircons 

( 3 0 6 + 1 0  m.y.)  i n  b iot i te  tonal i te  w i t h  amphibole  occurring near  K o s t o ľ a n y  p o d  T r í b e č o m  

( B r o s k a  - B i b i k o  v a  et al., 1990).  
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Geological setting 

T r í b e č  M t s . ,  situated o n  t h e  i n n e r  side o f  T a t r i c u m ,  is one o f  t h e  core m o u n t a i n  ranges o f  

W e s t e r n  C a r p a t h i a n  crystall ine complexes. I t  is d i v i d e d  b y  t h e  Skýcov F a u l t  i n t o  i n  the 

north-east l y i n g  R á z d i e l  B l o c k  a n d  south-western T r í b e č - Z o b o r  B l o c k .  O u r  studies concern 

t h e  T r í b e č - Z o b o r  B l o c k  w h i c h ,  i n  contrast t o  the R á z d i e l  B l o c k  f o r m e d  above a l l  b y  

metamorphites w i t h  a considerable part ic ipat ion o f  d iaphtor i t ic  rocks, consists most ly  of  

grani to id  rocks w i t h  i n f e r i o r  presence o f  rocks o f  t h e  metamorhic  mant le  (F ig.  1).  
G r a n i t o i d s  i n  T r í b e č  M t s .  f o r m  t h e  large b u t  re lat ive ly  monotonous T r í b e č - Z o b o r  Massif  

w i t h  a prevalence o f  tonal ites ( K r i s t , 1 9 6 0 ,  a,b). T h e  basic t y p e  - b iot i te  tonal i te  (according 
t o  K r i s t  quartz  d ior i te)  occurs most  frequent ly  especially i n  t h e  l o w e r  p a r t  o f  t h e  intrusion,  
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Fig. 1. Schematic geological m a p  of t h e  Tr íbeč-Zobor crystalline complex. 
1 — coarse-grained tonalite to granodiorite (basic type):  2 — medium-grained tonalite to granodiorite 
(basic type):  3 — leucocratic muscovite and two-mica granite: 4 — Mesozoic rocks (mostly quartzites): 
5 - Skýcov Fault: 6 - area with exposed metamorphic mantle. 
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w h i l e  t h e  u p p e r  parts o f  t h e  massif  are  composed m a i n l y  o f  m e d i u m - g r a i n e d  b i o t i t e  

granodior i tes.  T h e  q u a r t z  d i o r i t e  v a r i e t y  is character ized b y  a def ic i t  o f  v e i n  der ivates a n d  

h i g h e r  magmat ic  di f ferent iates a r e  i n  T r í b e č  M t s .  d e v e l o p e d  p r e d o m i n a n t l y  i n  t h e  f o r m  o f  

leucocratic granites i n  t h e  area o f  L a k e ť  a n d  Skýcov.  Accessory  m i n e r a l s  o f  q u a r t z  d i o r i t e  h a v e  

b e e n  characterized b y  H o v o r k a  ( 1 9 6 8 ) ,  l a t e r  b y  G b e l s k ý  ( 1 9 8 2 ) .  

L a t e r  o n  t h e  grani to ids  o f  T r í b e č  M t s .  w e r e  character ized o n l y  m a r g i n a l l y ,  e v e n  i n  t h e  

concept ion o f  study o f  W e s t e r n  C a r p a t h i a n  grani to ids ( C a m b e l ,  1982).  M a c e k  e t  a l .  

( 1 9 8 2 )  character ized i n  t h e i r  w o r k  t h e  basic t y p e  i n  T r í b e č  M t s . ,  a n d ,  according t o  t h e  I U G S  

classif ication, ca l led  i t  a l r e a d y  b i o t i t e  t o n a l i t e .  

A n e w  f e a t u r e  i n  t h e  study  o f  grani to ids  i n  T r í b e č  M t s .  w a s  t h e  acceptance o f  t h e  i d e a  o f  

coexistence o f  i n t e r m e d i a r y  a n d  acid m a g m a  i n  t h e  T r í b e č - Z o b o r  g r a n i t e  p l u t o n  ( P e t r i k -

— B r o s k a ,  1989).  A c c o r d i n g  t o  these authors,  i n t e r m e d i a r y  m a g m a  is n o w  represented o n l y  

b y  m a f i c  enclaves, b u t  t h i s  does n o t  p r e v e n t  t h e  authors  f r o m  assuming t h a t  i t  w a s  t h i s  

i n t e r m e d i a r y  m a g m a  w h i c h  i n i t i a t e d  t h e  m e l t i n g  o f  a c i d  m a g m a s  a n d  thus gave a n  i m p u l s e  t o  

t h e  f o r m a t i o n  o f  grani to ids i n  w h i c h  t h e  enclaves a r e  si tuated. T h i s  a b o v e  ci ted w o r k  also 

character ized t h e  basic t y p e ,  b u t  a b o v e  a l l ,  i n  deta i l ,  t h e  enclaves, w h i c h  w e r e  captured as 

melts  f r o m  a deeper  l y i n g  m a g m a t i c  source. 
F o r  t h e  purpose o f  R b - S r  isochrone d a t i n g  w e  col lected t h e  w i d e s t  possible range m a g m a t i c  

dif ferent iates i n  t h e  w h o l e  massif.  T h e  samples T - 2 2 ,  3 6 ,  6 3 ,  7 0  represent t h e  basic t y p e  o f  

grani to ids described b y  K r i s t  ( 1 9 6 0 a )  as q u a r t z  d i o r i t e  a n d  according t o  I U G S  classif icat ion 

l a t e r  classed as b i o t i t e  t o n a l i t e .  T h e y  are  coarse-grained rocks,  affected b y  r e l a t i v e l y  i n t e n s i v e  

subsolidus al terat ions l i k e  ser ic i t izat ion a n d  saussuri t izat ion o f  plagioclases, c h l o r i t i z a t i o n  a n d  

e p i d o t i z a t i o n  o f  b iot i tes etc.. T h e  sample T - 6 2  represents a m a f i c  enclave i n  t h e  basic 

g r a n i t o i d  v a r i e t y .  T h e  rest o f  t h e  samples are  h i g h e r  m a g m a t i c  di f ferent iates,  w h i l e  some o f  

t h e m  ( T - 3 7 ,  5 0 )  occur as ve ins.  

T h e  samples f o r  R b - S r  isochrone d a t i n g  w e r e  col lected i n  t w o  stages. 7 samples w e r e  

e v a l u a t e d  i n  t h e  f i rst  stage, f u r t h e r  3 samples ( T - 2 5 ,  5 0 ,  7 0 )  w e r e  a d d e d  i n  t h e  second stage, 

since t h e  f i rst  7 samples s h o w e d  s m a l l  v a r i a n c e  o f  R b - S r  contents. 

Description and location of the samples: 

T - 1 8  — biotite granodiorite, K r n č a ,  o u t c r o p  n e a r  a t imber-s l ide  t o  O s t r á  H ô r k a  H i l l .  
1 0 ° / 800  m f r o m  t h e  e lev .  p .  4 4 6  O s t r á  H ô r k a  H i l l .  

T - 2 2  - biotite tonalite w i t h  a m p h i b o l e .  K o s t o ľ a n y  p o d  T r í b e č o m .  O l d  q u a r r y  o n  t h e  r o a d  
Je lenec-Zlatno.  3 5 0 ° / 3 0 0  m f r o m  t h e  e lev .  p .  M a l á  K u r ň a .  

T - 2 5  — leucocratic monzogranite. K o v a r c e ,  t imber-s l ide  t o  M a l á  K u r ň a .  O u t c r o p  6 0 0  m 
N W  f r o m  M a l á  K u r ň a  ( 3 1 0 ° / 6 0 0  m f r o m  t h e  e lev .  p .  4 6 5  m ) .  

T - 2 7  — leucocratic muscovite monzogranite. K o v a r c e ,  o n  t h e  t imber-s l ide  f r o m  Č e ľ a d i n c e  
t o  M a l á  K u r ň a  3 0 0 ° / 3 0 0  m f r o m  t h e  e lev .  p .  4 6 5  m .  

T - 3 6  — biotite tonalite. V e l č i c e ,  n e a r  t h e  red-sign t o u r i s t  p a t h ,  s m a l l  c l i f f .  2 8 0 ° / 7 5 0  m f r o m  

t h e  e lev .  p .  K o z l i š o v .  

T - 3 7  - granite ( v e i n  i n  b i o t i t e  t o n a l i t e  T - 3 6 ) .  T h e  same as T - 3 6 .  

T - 5 0  - leucocratic monzogranite. Solčany,  1.8 k m  a b o v e  t h e  D e k a n  lodge,  t h e  r o a d  t o  t h e  
r i g h t ,  o l d  q u a r r y .  

T - 6 2  — biotite tonalite. Z l a t n o ,  1 5 0 0  m S o f  t h e  e lev.  p .  7 3 1  m J a v o r o v ý  H i l l .  ( E n c l a v e  i n  
basic granitoids t y p e ) .  

T - 6 3  - biotite tonalite. Z l a t n o ,  1 5 0 0  m S o f  t h e  e lev.  p .  7 3 1  m J a v o r o v ý  H i l l .  

T - 7 0  - quartz diorite. N i t r a .  O l d  q u a r r y  w i t h  a l a k e  u n d e r  t h e  f u n i c u l a r  t o  Z o b o r .  
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Results of Rb-Sr isotopic study 

T h e  e v a l u a t i o n  o f  exper imenta l  data o f  t h e  f irst  7 samples (f irst g r o u p )  b y  p o l y n o m i a l  
m e t h o d  o f  least squares leads t o  t h e  regression equat ion 

Y = 0 . 7 0 5 8 1  + 0.00502 X 

w h i c h  corresponds t o  t h e  age o f  T = 3 5 3 ± 7  m . y .  a n d  i n i t i a l  r a t i o  ( 8 7 Sr / 8 6 Sr ) 0  

= 0 . 7 0 5 8 1  ± 0 . 0 0 0 0 9 .  H o w e v e r ,  t h e  average squared weighted d e v i a t i o n  ( A S W D )  is equal  t o  

13.43 a n d  thus i t  considerably exceeds 1. T h i s  means t h a t  t h e  residual  var iance is greater t h a n  

exper imenta l  var iance a n d  i t  contains a component  related t o  geochemical effects. I f  w e  

exclude h y b r i d  character o t  t h e  rocks, w e  h a v e  t o  a d m i t  t h a t  t h e  rocks u n d e r w e n t  a process o f  

negligible redistr ibut ion o f  S r  after crystal l ization. I n  a n y  w a y ,  t h e  considerable spreading o f  

t h e  isochrone a n d  t h e  locat ion o f  6 points about  t h e  o r i g i n  o f  coordinates a l l o w  t o  determine 

t h e  age as w e l l  as t h e  i n i t i a l  r a t i o  ( 8 7 S r / 8 6 S r ) 0  w i t h  sufficient accuracy. 
E x p e r i m e n t a l  data o n  t h e  t h r e e  n e w  samples f r o m  t h e  T r í b e č  grani to id  massif h a v e  b e e n  

evaluated separately. P o l y n o m i a l  m e t h o d  o f  least squares produced a n  isochrone ( A S W D  
= 0.574)  corresponding t o  t h e  age o f  T = 3 5 1 ± 6 m . y . ,  a t  t h e  i n i t i a l  r a t i o  ( 8 7 Sr / 8 6 Sr ) 0  

= 0 . 7 0 5 7 9 + 0 . 0 0 0 1 7 .  T h i s  resu l t  p rac t ica l ly  does n o t  d i f f e r  f r o m  t h e  ear l ie r  ob ta ined  one  a n d  

thus  i t  is possible t o  eva luate  t h e  expe r imen ta l  da ta  o n  a l l  10  samples toge ther .  I n  th is  case 

T = 3 5 2 ± 5  m.y . ,  a t  t h e  i n i t i a l  r a t i o  ( 8 7 Sr / 8 6 Sr ) 0  = 0 . 7 0 5 8 2 ± 0 . 0 0 0 0 8 .  H o w e v e r ,  he re  s im i la r l y  

as i n  t h e  f i r s t  case, t h e  average squared  we igh ted  dev ia t i on  cons iderably  exceeds 1 ( A S W D  

= 8 .49) .  
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T-70 T _ 2 2  
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Fig. 2 .  Whole-rock isochrone constructed f r o m  data on  granitoid rocks of the Tríbeč-Zobor crystalline 
complex. 

T h e  exclusion o f  some samples f r o m  t h e  e v a l u a t i o n  basically does n o t  change t h e  result. 

T h u s ,  t h e  exclusion o f  t h e  samples T - 2 7 / 8 6  a n d  T - 3 7 / 8 6  leads t o  t h e  result  

T = 3 5 3 . 4 ± 5 . 8  m . y .  a n d  ( 8 7 Sr / 8 6 Sr ) „  = 0 . 7 0 5 6 3 ± 0 . 0 0 0 0 8 .  H o w e v e r  i n  th i s  case A S W D  

= 2 .38  a n d  since i t  i s  stat ist ical ly less t h a n  one ,  t h e  isochrone m o d e l  is h e r e  ev ident  (F ig .  2 ,  

T a b .  1) .  



Rb-Sr ISOCHRONE DATING 4 4 1  

T a b l e  1 
Rb-Sr isotopic-analytical data on granitoids of Tríbeč Mts. 

Sample 
No. 

R b  
Mg/g 

Sr 
Mg/g  

8 7 R b / 8 6 S r  
atom. r. 

S 7 Sr/ 8 6 Sr 
atomic ratio 

T-18/86 56.80 464.92  0 .350 0.70752  ± 0 .00017 

55.79 0 .70768  ± 0 .00008  

T-22/86 81.85 782.99 0 .302 0 .70688  ± 0 .00025 
0 .70631  ± 0 .00013  

T-27/86 153.71 60 .45  7.356 0 .73908  ± 0 .00020  
0 .73981  ± 0 .00016  

T-36/86 75.92 607 .94  0 .351  0 .70725  ± 0 .00038  

72 .53  614.34  0 .70715  ± 0 .00006  

T-37/86 83 .58  209 .78  1.153 0 .71241 ± 0 .00011 
0 .71222 ± 0 .00003 

T-62/86 119.56 750.85  0 .448  0 .70781  ± 0 .00018  
0 .70739  ± 0 .00037  

T-63/86 73.66 830.42 0 .257 0 .70693  ± 0 .00025 
0 .70713  ± 0 .00011  

T-50/86 140.63 87 .11  4 .678  0 .72888  ± 0 .00018  

T - 2 5  147.10 97 .40  4 .367  0 .72780 ± 0 .00015  

T - 7 0  67 .93  763.93 0 .257 0 .70707 ± 0 .00016  

Note: T h e  values of t h e  e r ro r  of t he  ra t io  8 7Sr/8 6Sr represent  t he  average squared deviations. 

T h e  variation coefficient of t h e  determinat ion of  S 7 Rb/ 8 6 Sr  is ( 2 .0  % .  
T h e  decay constant of A 8 7 R b  = 1.42 x 10 y ' .  

Conclusion 

R b - S r  isochrone m e t h o d  a l l o w e d  t o  de te rm ine  t h e  age o f  t h e  T r í b e č - Z o b o r  granite massif, 
its va lue being 3 5 2 ± 5  m . y . T h e  i n i t i a l  r a t i o  8 7Sr/ 8 6Sr = 0 . 7 0 5 8 2 ± 0 . 0 0 0 0 8  corresponds t o  t h e  

h i t h e r t o  ob ta ined  results f r o m  t h e  T a t r i c - V e p o r i d e  reg ion ,  w h i c h  indicates t h a t  t h e  source 

rocks o f  gran i to ids  w e r e  s imi la r  i n  a l l  r eg i on  ( C a m b e l  — K r á l ,  I.e.), as w e l l  as crustal 

character o f  t h e  granitoids. 
T h e  age determined b y  R b - S r  m e t h o d  is at considerable var iance t o  t h e  determinat ions b y  

U - P b  z i rcon m e t h o d  carried o u t  o n  b iot i te  tonal i te  near  K o s t o l a n y  p o d  T r í b e č o m ,  result ing i n  

the age 3 0 6 ± 1 0 m . y .  ( B  r o s k a  - B i b i k o v a  et  al . ,  1990) .  S imi la r  cont rad ic t ions,  w h e n  

U - P b  age o n  z i rcons is l o w e r  t h a n  R b - S r  age, have  a l ready b e e n  observed i n  t h e  Sinec gran i te  

( B  i b i k o v a  e t  al . ,  1988 ;  C a m b e l  e t a l . ,  1988 )  a n d  Sih la  g ran i te  ( B  i b i k o  v a e t  a l . ,  1990) .  

T h i s  pape r  does n o t  have  t h e  a i m  t o  f i n d  t h e  reasons f o r  t h e  discrepancies i n  z i r c o n  U - P b  a n d  

w h o l e - r o c k  R b - S r  ages, since th is  is a ra the r  compl i ca ted  p r o b l e m  r e q u i r i n g  m o r e  pe t ro log ica l  

a n d  geochronolog ica l  data.  H o w e v e r ,  w e  assume t h a t  cer ta in  controvers ies i n  R b - S r  da t i ng  

can  b e  a resul t  o f  t h e  considerable m o b i l i t y  o f  a l ka l i  meta ls  i nc l ud ing  Sr  i n  postgenet ic  

processes ( L u t z - S r o g i ,  1986;  S h c h e r b a k  et  al . ,  1990) ,  o r  o f  m i x i n g  o f  source 

mater ia ls  w i t h  d i f f e ren t  i n i t i a l  Sr iso top ic  ra t ios  ( C a m b e l  — K r á ľ ,  I.e.). 

Translated b y  K.  Janáková 
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