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A b s t r a c t : In t h e presented w o r k on t h e basis of r e p r e s e n t a t i o n 
of alkal ic e lements and e lements of a lkal ic e a r t h s in granodior i tes 
of M o d r a type, in vein aplites and pegmat i tes or in pegmatoid 
granodior i tes from the area of m o u n t Dolinovský vrch near the vil­
lage H a r m ó n i a (Modra-Harmónia) t h e a u t h o r s t race correlat ion re­
lat ions of the indiv idual alkal ic e lements and e lements of alkal ic 
e a r t h s mutua l ly , or their corre lat ions wi th alkal ic e lements . These 
invest igat ions confirmed t h e genetic d e p e n d e n c e of aplitoid rocks 
on rocks of the M o d r a grani toids as well as t h e p r e s u m p t i o n of ge­
netic d e p e n d e n c e of pegmatoid rocks on der ivat ies a l tered by K" me-
tasomatos is . The d e t e r m i n e d concentra t ions of alkal ic e lements in 
t h e s tudied rocks are in a g r e e m e n t wi th the content l imits of Va-
r iscan granitoid rocks from t h e Malé K a r p a t y Mts. and West Car­
p a t h i a n regions. Concerned are m a i n l y re lat ively l itt le contents of 
Rb and Cs and preva lence of Na over K in granodior i tes and 
aplitoid granitoids . 

P e 3 K) M c: B iiaCTOíimeň paóoTe aBTOpbi na ocuoae 3aMemenii;i meJiOM-
Hbix -J.'K'MCHTOB ii sjienieHTOB incio i H u x 30Mc.'ib B rpano;uiopnTax MOÄ-
paucKoro rana, B >Kn.ibHbix an.'iinax n neriuaTHTax, H.III B nerMaToiiÄ-
iibix rpanojnopiiTax 113 oojiacra .HOJIHHKOBCKOH ropa y c. fapMOHHH 
(Mo/ipa-TapMOHHH) iiayqaiOT Koppe.'iíimioi-iHbie OTHOIUCHIIH oiyie.ibHbix 
mejioqnbix s.icvtenTOB n sjieMeHTOB inejiom-ibix seiwejib II.III iix Koppe-
JIHUHII c uie.aoqnbiMii s/ieMCHraMii. 3TII iiccjieiiOBamw noÄTBepÄn;ni re-
HeTimecKyio 3aBiicnMOCTb anjíHTOHÄHbix nopoÄ OT nopo/i MO/ipancKnx 
rpamiTOHÄOB, a TUIOKC npe/ino»io>Kcnne rci-icnmecKoii 3aBHCHMOCTH ner-
MaTOHÄHblX ílOpOfl OT aepHBaTOB H3MeHei-IHbIX K-MeTaCOMaTH3MOM. 
Onpeae.'iciiHbie KOimet-rrpaunH me.winbix 3,/ieMeHTOB B HcanenoBaHHbix 
noipo.iax B COOTBCTCTBHH C JlHMHTa MII COÄCpiKa'HI-n BapHCUHHCKHX ľ p a -
HHTOHzuiuix iiopoa H3 pafioHa Ma.Tbix H 3ana,HHbix Kapnar. 3 T O , r.nais-
HbiM oópa.iOM, iiH3KHe co/iepjKaHHH Rb H Cs, 11 npeviMymecTBO. Ha 
nepea K n rpano:uiopnTax n ari.inTOH/u-ibix rpaninoiiiia.x. 

I n t h e g e o l o g i c a l b u l l e t i n " G e o l o g i c a C a r p a t h i c a " , (33, 6, p . 697—728 a n a r t i c l e 
w a s p u b l i s h e d b y t h e a u t h o r s C a m b e l , V e s e l s k ý a n d M i k l ó š (1982 a), 
w h i c h s o l v e d t h e p r o b l e m of a l k a l i c m e t a s o i m a t o s i s of g r a n i t o i d r o c k s of t h e 
M o d r a g r a n i t o i d mass i f . T h e c o n t e n t s of Li, R b , Cs, h o w e v e r , w e r e n o t p u b l i s h e d 
a n d c o r r e l a t i o n r e l a t i o n s of a l k a l i c e l e m e n t s m u t u a l l y as w e l l as t h e i r r a t i o s 
to f u r t h e r e l e m e n t s m e n t i o n e d i n t h e t a b l e s w e r e n o t s t u d i e d . I t i s n e c e s s a r y 
to call a t t e n t i o n t o t h e fac t t h a t t h i s a r t i c l e c o m p l e t e s i n a s u i t a b l e w a y t h e 
d a t a a l r e a d y p u b l i s h e d in n u m e r o u s w o r k s , w h i c h r e f e r t o g r a n i t o i d s as w e l l 
a s a lso t h e i r m i n e r a l s on t h e b a s i s of c o n t e n t s of a l k a l i c e l e m e n t s : C a m b e l 
- M a r t i n y - P i t o ň á k (1983); C a m b e 1 - M i c k i e v i č - V e s e 1 s k ý - V i-
l i n o v i č ( 1 9 8 1 a ) : C a m b e 1-V e s e 1 s k ý - V i 1 i n o v i č (1982 b ) ; C a m -

* Academician B. C a m b e l , Ing. E. M a r t i n y , C S c , RNDr. J. M i k l ó š , Geo­
logical I n s t i t u t e of the Slovak A c a d e m y of Sciences, D ú b r a v s k á cesta 9, 814 73 Bra­
tislava. 
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b e l - V i l i n o v i č o v á (1981 b); D a v i d o v á (1970); D á v i d o v á - D á -
v i d (1981). In the presented article we publish evaluation of alkalic 
elements in unal tered granitoids as well as altered by metasomatism to a va­
rious degree. In addition, the authors have at disposal the contents of alkalic 
elements of leucocratic vein differentiates of granitoids. Essentially there are the 
same samples of rocks, which were studied in the above cited article C a m b e 1 
et al. (1982 a). Therefore t h e reader can obtain further necessary information 
about these samples only after s tudying of t h e quoted article from t h e year 
1982 a, in which are t h e data of silicate and planimetr ic analyses, classification 
of studied rooks and their p e t r o m e t r i c valuation and contents of trace elements 
besides Li, Rb and Cs. Here also t h e interpretat ion of conditions of metasoma­
tism, dependence of contents of m aero-microelement s on t h e intensity of rock 
alteration etc. were established. 

In the presented work we use t h e s a m e division of rocks and t h e same legend 
in graphs for individual types and groups of rocks so t h a t t h e contribution 
clearing up t h e role of allkalic elements (Li, Na, K, Rb, Cs) in pr imary grano­
diorites and altered rocks could be 'considered as complement to the article 
from t h e year 1982 a. 

Concerned are potassium metasomati tes of the Modra massif, which are 
found in the Malé Karpaty Mts. in t h e area of Mt. Dolinkovský vrch near 
the town of Modra-Harmónia . At the terr i tory of the villages Píla and Casta 
not far from t h e ruins of t h e forester's house Kobyle altered granodiorites 
albized even into albitites and haematite-albit i tes are found (C a m b e 1— 
V a l a c h , 1956). 

In t h e area of Mt. Dolinkovský vrch, w h e r e K-metasomatism of granodiorites 
was manifested, are also leucocratic differentiates of granodiorites, aplitss with 
prevalence of GMa- over K-feldspars a s well as veiny granitoid rocks, mainly 
pegmatites and pegmatitoid granitoids wi th prevalence of K-feldspars are found. 
The contents of alkalic elements in these rocks a re mutual ly correlated. 

The up to present investigations h a v e confirmed t h a t K-metasomatosis in 
the area of Mt. Dolinkovský vrch represents a h ighthermal process connected 
with t h e last phase of crystallization of granitoid magma, mainly of pegmati­
toid character. The albitization in t h e area of the forester's house Kobyle ruin 
is considered as a product of low-thermal t o h y d r o t h e r m a l alteration. 

From Figs. 1 to 10 is possible to t race t h e histograms resp. correlation rela­
tions of t h e contents of t h e pursued elements, t h e values or relations of values 
of which are ment ioned in Tables 1 to 5 l(K, Na, ,Mg in specif, grav. % , Li, Rb, 
Cs, S r a n d Ba in gt"1)-

F r o m histograms (Fig. 1) is clearly to be seen, which elements in which 
intervals are mostly wide-spread. The highest contents of Li are in unal tered 
granodiorites and part ly also in aplitoid rocks wi th prevalence of sodium over 
potassium and m i n i m u m contents of Li a r e in Na-metasomatites (albitites). 
Most cesium contain potassium pegmatitoid rocks, most rubidium is in K-me-
tasomatites. The histograms of other microelements are mentioned in t h e work 
of C a m b e 1-V e s e 1 s k ý - M i k 1 ó š (1982 a). 

It is visible from t h e correlation graphs (Figs. 2—9) t h a t sodium leucocratic 
vein rodks have a dispersion mainly of t race alkalic elements similar as at t h e 
fundamental types of rodks of t h e Modra granodiorite. Albitites occur in corre-



G R A N O D I O R I T E S OF T H E MODRA M A S S I F 695 

X) 
a 

-J 

OJ 

n 

+ J — 
c i 

E i 

T3 W 
O) -

03 X3~ 

.S ^ 

a j 

ti 
:i 
CO 

T ) 
C 
CB 

tuo 

H 

a 
UJ 
U 

1 
M 

>S 
cti 

TJ??; 
C 
S 

n ! 

m 
w 

c 
t!) 

P 
(11 

CU 

m 
M 

w w 

**-< •n 

CO 

• a 

n 

i l 
u cfl 

n i l 

-Q 
a 

X ) 

. a 
« 

CO 

X ! 

CO 

cfl 

O 

X ! 

3 

cm 

co 

d 

aj 

ft 
S 
aj 
W 

H CO N C5 CO H i 
H H M H CO ^ 

I - I d o C O O 

m h r-< H C D a 

m ^ OS CO OS ^ H 
i—( i—1 -i—1 CM 

O «-H * * CM OS CO 

T f CO t - CC i—i OS 
O ) ( N T-l i f j C l ^ 
H c p c g g í l c o 

c ; o o o o O 
CO ITi CM OS i-HCM 
CO i- í CO CO t - CO 

i—t i-H i—1 

i n i n o m t o c o 
CO CM i—l CO Cň ! > 
H T P C O C M I—< irH 

1 i H CO o t o 

' ' ^ í r - i O l H 

o c c o s m - ^ c o 
m I > CD I O t ľ - D -

C M t o i n i n 
CO -& H H ' T I M M 

T P C M c o c o m c o 

i n c o t n C M c c c c 
CM T f OS OS O CM 

O O O O i-n O 

CM CD t o t o m c -
c o i n c o c o c o • * 

CO CÓ CO CO T f l - ^ 

i—1 CM OS CM zo i n 
o s i n i-H m i—i i n 
CM CM CM CM CM CM 

CO [T- c o o s o c o 
H H Ň ^ 

1 1 1 1 1 1 

cu 
ft-i os Jd 
3 t u n o •>, co 

• S M I E: 

o CO 3 S - M 
!H ' 3 "2 O 
> •§ "S «•§ 

>I. 
aj aj co 

Ä "O "S 

OJ OJ 

co • o M 

M oj 
C .C _ .... 

í t í " ^ "O > 
O «M O 

o S ' 

O C r > . 
a, g ft OJ 

C > CO 
o co aj > 

o s I i: 

ft 
o tí a .s co 
c/3 

C W53 w > 

^ 0 = CO 

*' i 
cd 

-a •- o 

tí tí 
C -O OJ 

„ G M 
OJ p co 
co K > c I -
o co x : 

fcl S ^ ' > 

TO" CO i 

I 
CO OJ 

xi <y 
W v j - d 

C 

o « <u -f a 

O M - . 

> co , 

CX 
^ —< c/s ~ 
tí — OJ T I 
t i > !-, O 
o o ^ CO 

c T3 Ä "" " 
O u cu -

OJ C ť J3 g 
£ cd ' ^ ŕ 

*» i<! ° 
CO cm m j , 

'C T! c ° <w 
o Í J ^ ^ O 

tíT3 o k -

CO tľ- ^ CO 

M I S > OJ 
. co . t ; 

OJ k=H EN tí *tí 
t ; ň a > . - co 

5 ° • TJ -t-> 
X I ' t í ft O 

,S . '"J " M c > •* S E aj «_?; 
Í 3 » 5 J n 

ň | O CJ 

ft.9 - o g 

co 

ss 
3 •-
> . x i 

•^ cm > 

•> i5 ° 
^ ^ ^ 
CO ^ ; 3 
< S c o 
. - 0) -u' 

S E S 
I C » 

s e § 
OJ !-

CO t j 
' t í OJ OJ 

•o m £ 
tí OJ 
s — " < — • ^ 1 — < 

3 £ o 
CO 

ffiog 
OJ . CO 

CO P tí 

3 ^ s 
-ä -ä 

4) v 3 
X! ° 

"̂  6 M 

t in O OJ 

S S.S 

CO O o o 

ŕ- c 
N Oj" 
OS OJ H 
CM Q , - -

tí ° ° 
- 2 g 

n 
N 

C 

n 

U 

o s 
CO 

t i 

CJ 

a 

> >> o 

O CO 

Ľ > > 

5J .55 
OJ ; 

CM 

ftto o 

a; t. ft 
"äj čo ^ 

£ o- g 
O - T3 
"S E O 



696 CAMBEL - M A R T I N Y 

o 
c 

"o 
D 

Si 

H 

O _ 
CO CD 

1-1 C 
O - O 

<u t -

OJ ffi 

cd 1 
> OJ 

t j T 3 

a c 

TO 
O 
Ľ 

— 
C 

TO 

C 
'3 
> 

O 

D. 
< 

R
b 

Sr
 

Si 

CO 

m 

PÍ 

CO 

m 

CO 

CO 

U 

J 2 

3 

t r n 

cd 

y; 

S
am

p
le

 N
o.

 

Q m c o ^ M c i t -

• ^ O O T P ,-H O l CD 

CD O i—1 T—( O O O 

O l C-T r H C H i H CO 

( M c o L o ^ m o c o 
CO CM T—4 i—I 

( M O CO M m c c c a 

O l O CD CO t - Í D CD 
>-H o o e n o c o I-H 
1 Í Í « M CO CO •rf 

CD O CD Ô CD i n o 
i-i ( M ; c c o M m H 
LTJ CĎ t - Tt* CO O t -
CM 

CO CO CD C : CD CO CO 
LO CO T}H ir~ LTD O CM 
t-H ^ F f-< Tfi ,-H ,-n 

i 1 0 C O H 0 3 C O O 

' O l H CO i—( O l CM 

CO ( M CO ^ l O LO CO 
t - t M \ H H . m O J c c 

i-H --H 

Cn CO (Si IÍO CM LO 

CM I D O CO CO I M ( M 
m CM H c o 

Ľ— e n o Ľ - i o o i " * 
O rt CM M T J J H rt 
O O O CD CD O O 

H I O Ň c o c o m c : 
o T t i m ^ e n ^H c o 
^ -^ŕ c ô - ^ c o - ^ c ó 

LO c o c o C M e n CD CO 

CD CO CD T—1 CD CM ^ 

^ P CD CO T—i n m m 

H CM CD CO CM t - t -

1 1 1 1 1 1 1 

M I K L Ó S 

d .2 
c 

> ' 2 
Si t 
" 3 

' o * 

a ° 
o S 

™ QJ 

.§.5 
p - 1 

o; ^ 

• ^ rt 

H C 

O o e j 
CO 

° Ti 

.S >' 
CD CD 

> a j 

- . CD 
a
 J ; 

S <H 
> c CO 

• "a 

"S 5 
o >> 
c .S 
co > 
'OD <w 

c 

2'ä 
ft 5 
CO S 

CD to" 
CD 

1 c 
5 ! 'O 
ň G 

crí 2 

> > I CD ^ J 

3 . - „ C3 á 
CO M — 

o"H'> JS 
rt o .*• 

..tí s: 
co í—i e j n 

CD ft - ° 
o ra > 0 

. Q r - - > , OJO 
• - w - M T 3 

ft 1 > -

f c Q c 

? ' 2 * ; oc 

— , SH P=H T J 

id
 

ro
c 

fa
—

H
a 

si 
th

e 
•

oo
ve

 

.•S c w ^ 

ä a a z a 3 « .ä Š cr 
4^ já .-j J3 -a > O) 
co a c i S C Ji o .§ a) 3 - o 
S u g co g t « 
i T-, H o " t, cu 

3 G I cu c -* -
2 2 2 S I > 3 

£ m ľ D r t > o o 
B g t ! (N 5 0 

. _ > CD >> I O CO -
M „ M -s Q •? ' 
co CM cO ^ SH g 

CJ s: ~° <-» 

s o .co ft-- 4 í - 'C>v ^ u 

CD ffi O ^ ^ M 

> i ^ C T I m oj 
to c — o c 

^ >£ O ft <H J - +-i 

a ° Q o Si, S 

ri£ž „ r2 r , 
CJ CO > H c 

i U 
i CO 

1 — 
i o 

> OJ •O J2 

OJ CD i 
C > 

§•>. £ P 

s i i s O O CD 
g O CD A! £ > 

n i ^ c ' co 
H_ H Í3 O .S CD c 
o ^ j ^ m o to g 

s <" S 2 «• « m* •a J= w -g g i OJ 
g •" . OJ ň g i 
a o a .s co -j .2 
" < N g r t " •a 
3??o.s ft^g 

ft t 
co c 

Pi i i 

> 

i ° 
S Q 



GRANODIORITES OF THE MODRA MASSIF 697 

J3 
CJ 

> 

CO 

> 
c 

C 

O 

Q 

-a 
o 

o co 

o e 

., XI 
CTI 

H 

cu ca 
c 1 
<u X 
a) u 
> -a a; o 

•a 
o 

• t í 

> 

W 
X! 
PÍ 

XI 

« 
čí 
m 
X! 

CO 

m 

M 

t o 
U 

X! 
Pí 

3 

0 0 

w 

d 

a; 

£ 
CC 

W 

CNI co co -^ o co o 
O O O O T-H i-H i-i 

o m C M c o c o i o c o 

C Ň J M H i n « H N 

CD O CO LO T ť • * O 

t D H D - H C O O í n 
T f T ŕ O ^ O C O r H 
ô s c o TfH o j ^ m t -

o o o o ô o o 
O I ň O J C O Ú Ô • * 
C M r - c o c o c o t - c -

c o o r o c o i n o o 
TJ< CO D - O O C - CO 
CM CO CO i - * i—l 

« • * c o i n c o ^ T ŕ 

H H I O ( M H ^ T ř 

O Ľ - t - CO CD CM CD 
L O i—i c o i n o o s c o 

I—1 l—t 1—1 

i—t LO ô i o LO LO o 

N to Tť r ť co m m 
I—1 1—1 

C D H 0 D O LO T-f i - i 
CD CO «tf CM CM CD LO 

o o o o o o o 

H CD CO C O t - m ^ 
CO LO CD CO CC e n o s 
CO CO CO CM r H CM i-H 

c o o s c o OS CO CO CM 
Ľ~ OS LO OS CM CO t -

T ŕ CO LO - ^ LO T ť LO 

- ^ L O o s r-H - ^ t - a s 
CM CM CM CO 

1 1 1 1 1 1 1 
§g^a3P3P3tó 

OJ ^ 

a a 
O H 

"S f 

I G 
M "S 
3 

Si? 
x: 2 

" " CO 

S -T3 

O O 0) 

CŮ 3 g 

a o — ' —j 

C . a> 

s i e 
X3 <H 
3 • - O 
M cd 

X ' ° 3 
•w C O 

r- ej 
C OJ O 
'~E 
I P I CO 

S c o p 

ŕ ^ 2 
S o o 

2 . 
S c 
c co 
ca '-< 
u M l 

T3 ' o 

CO j ; 

B a 

' o l o i 
OJ CO 

a 
_ I . tó 

CO 

CO 

ca 

CO TS 
d) ( J 
S-, CO 

X ! >> 
QJ 

en C 

xi a, 
2-c 
a*" 
6 •" 
co ° 
x: c 
^ 3 
S E 

S ., 
> x : 

co - > , 

ej C 

x; x; 
-u o 

O 

i s 
CO 
O . CD 

g . CJ 
CO p , 

- o 

- o b 
c ' C 
CO CL) ^ 
^ OD 
on a -O 

u . _ co 
•H > 

o x. <u 

0) 

8 £ 
g o o 

°Q o 

•2sm P s x : 

c 

§5.3 Is? 
Ír. c K T 3 

-• 1 S 2 S 

N I K xj o, 
, M I o t t 
I . . 9 g 5 

co -3 s 
- o CU > 
C w OD ., 

. - ' O ň CO j ^ 
CO p ^ o 

—* J"1 Q) •-H SH 

t ľ | - | X i í 
Í3 i > o M 
CO CO ^ :-. *> 

K X ! - > o 

CO g co _£? 5 

UJO o P 
co • -M . 

X! > G ±3 

03 

0) o 

CN Q > g f t 
>>, CM > 

CO 

CJ 
c ; 
CJ 
3 

»£, 

> OJ 
OJ 

a , 

•- > i ! 01 J 

. ^ C J o 

M X ; c . > 

> Pa > S 
.M ^ Q (U BO 

. > .S •>> 
O W H 

S 
.-CŮ 

Ľ 
•0 

p 

C 
O 

£ 

a) 
CO 
0 

O 
0 

x; 

S 

§ ^ 
3 

O g 

0 >S 

cd f . 
tC ej 

I g-
CO ; - • 

CJ 00 

o-a 

ň X ! 00 -̂< 
3 " " 

O "O 0) 
CO '00 

>' CJ >- 00 Ji 
«XJ 0 5 í 
oj x ; !-< j . 

I ° ' 
! Q 

QJ O OJ co 

-r 
01 

> 

" J 

n 

^ H 
01 

1—1 

ti) 
+-; 

^ 

C 

C1J 

> 

n j 

rí 

'J 

••/• 

C 

XJ 

. , Í-I -a » 
W co • 
W OJ ej M • 

> > a o o P • 
p p -
•C 00 ^ 

aj oj 3 
X! X i - a ' 



698 CAMBEL - M A R T I N Y - M I K L Ó S 

u 
w 
J Í 

X) 
« 
ca 
ffl 

tí 
i4 

CO 

pq 

w 

U 

i 

Pí 

3 

CO 

w 

o 

<D 

Q 

E 
cd 

in 

LO Ľ - C— O i—li—l t > i—l O J 
O S C M Ľ - C O - * ^ < M T t < T t < 

O O O O O O O O O 

L O c o i > i n c o c o ^ c o o 

m c o i O C O O H O H M 
H ^ M C O H H M C O 

O ^ O C O O O C O C M I > O C 7 ) 

ť l O C O O l O H C O C O O i 

O O O O O O O O O 
.-H OJ Ô O O - ^ •**< ô o 
LO m i n H o M ŕ - c o n 

H ČO ^ T ť M H CO-*" 

c o o c o O í O i O CO c o c o 
LO I Ô CM CO T-H CO CM CO CO 
H ^ H ( M C O T P C Ď ^ C Q 

O 3 C O C D C 0 H H I O C O C 0 

,—i ,-H H CO CO CO I M H CSI 

I Q O C O T F CM CO t - H C O 
T t i c M C n ^ C O O i C D O f M ! 

H C D I O O O ^ H O I O 

M H t - CD O t - CM O LO 
( N H H r - f i—l r-t T-i T H 

W C O l O N T f M O ŕ - C O 
T — I D - C M C O C O L O C O C D C O 

O O O O O O O O O 

L O T - H Ľ - CO LO CM C O r H CM 

^ C O C Ô C Ó T H C M ' C Ó C M c ó 

l O C O C O C O D - ^ i - H O c M 
^ CX CM C~ CO CO " ^ CM CO 

c ô ^ i n c D c o c ó t ľ ^ c c r ^ 

H CD ^ C O C X C O C O O I C M 
r—I r-H ^ CM CM T-H CM ( N CO 

1 1 1 1 1 1 1 1 1 

>>, á S ži OJ O ! 

ä E 
; - r « i D 

3 g 

C a f e S i " » í í 

T3 -a CO > . 2 + ^ S o 
S !" "S - > =« £ G 
0 S C f Ä J J O B « 

<u m o; > _ * " o o - V 

Qj CO j - i W cu - - S 

c ° » ' 
co ?j + J -a 
P E i g •-- Z "O 

o o 

^ DOJ - t 3 rH 

I N CU OJ J 2 

•a g a 

S E ;« CM CD 
os £ : 

o 

CO -

; + - ^ 3 13 ° * 
* "g "g M, CO g 
c c -o 

<U O w 

« O £ 

CD 

S - CD M S IT -=• 

a - > £ E E S * 

> . d ' - I ' O J D ^ C C D O U ' - ; 
^ F > p N p - c o a 
« ! ď V "O „, C ^ Í C ^ 
U H > ; CD O 7 > , 

E 2 o 8 ^ o o c o " 
a .P c 

X 
CO 

CD 

oo — "g m i 
o 

, Q ~ 
£ ? « | 

CD 

CO 

E 

00 cO 

Xr , c ^ í 2H > - ^ CD 

i 3 ä O c o m
ä n p 

> „ E >> . .s „. 

e«S-
i "S m O » -O CD > .-

o cu OJ F c3 i> 

^ J 3 ^ g c 0 n c ^ 

• " C U J 3 - 0 

'OO C3 

CD- . § 

"&| lss>l á| ; 

s 

<" X5 • 

S O CD ' x o > 

•^ _C CD ^ PH C> V H 

J i o í co E p « o S ? 

ä 

X I 

M 
ej 
xj 

O 

T3 
C 
CO 

cO 

— 
CD 

O 

•-t 

W 
x> 
Pi 

X! 
Pi 

PQ 

CO 
Tt< 

OJ 

CO 

fM 
CO 

— 

zz 

« 
o 

^t< 

• ^ LO 

x; 
K 

W 

U 

x 

H CO 1C 
•<* C5 CD 
COCO ' í 

cr; d en 
H r ^ t r o 

J 

BO 

1 

M 

d 
2 

CD 

"ft 
E 
cO 

LO O LO 

O ) O i C O 

i n o t -
T-l CM CM 

O O O 

H ^ ) a 
Ľ - CO CM 

CO CD CD 

C O H H 
O C O O í 

C M T—1 T—1 

i—l C M C O 
C M C M C M 

1 1 1 
§ • £ § 

OJ : ~ 

>™ 
co -a 
E í" 

Č S 
•a-s 

co ^ 

n ^^ 
co cO 

c^ E 
CD ° 

° £ 

J. o 
~ -
X! O 

. C 
CD CO BC 

•a « p 
CD a c 
CD ^ w: 

S CD QJ 
co ao j -

co í 

i " >. 
: CD -
• x ; a 

o s - E 
TJ :CD ° 
O í l l 
r* -^ ^J 

3 - 9 ľ 
a o ^ c 

H - OJ 

<M CD - r 

I 3 .2 
tH JS C 

a. 0)2 

e -

v j Vi k 



GRANODIORITES OF THE MODRA MASSIF 699 

lation graphs with little dispersion in t h e field of ihe fundamental Modra 
granodiorite and aplitoid rocks. It is to be seen from t h e dependence of con­
tents Sr - Ba (Fig. 2), [Rib - K/Rb (Fig. 3) and Rib - K (Fig. 5). Independently, 
outside this field the fields of albitites a re found in correlation graphs Na — K 
(Fig. 4), Rb - Ba (Fig. 6) and Rb - Sr (Fig. 7). 

o-
c 
Č 
• 

i 

0 " « 
2 « i 

• i 

t u 
> • • c 
i © e c 
i • • o c 
fc A • © n 

Li 

3 

Í r-, W\ 
. [51 H 

20 40 60 

6-

Rb 

M. a i^i 
50 100 150 200 

1. 2. 

10 

6 

._. 

o 
• 
• 
M 

© 

_0 
0 
• 
D 
© 
© 
A 

D 

• • 

O 
a 

• 

Cs 

• 
• 
• 

—Isj_ 

10 

6 

2 

o 
o 
o 
D 

n 
• 

O • 
a A 

K/Rb 
O ' 
D 
• 
• 
© • 
• • 
• • 

zoo 600 1000 

Fíg. 1. Histogram of Li, Rb, Cs contents in gt-1 (in ppm) and K/Rb ratio in funda­
mental and unaltered vein types of rocks and in rocks altered by metasomatism. 
Explanations: 1 — fundamental types of granodiorites of the Modra granitoid massif, 
unaltered by metasomatism; 2 — aplitoid vein derivatives with prevalence of sodium 
over potassium; 3 — vein pegmatitoid granitoid rocks to pegmatites with prevalence of 
potassium over sodium; 4 — granodiorites metasomatically altered by K-metasomatism 
in the 1-st grade of alteration; 5 — granodiorites metasomatically altered by K-meta­
somatism in the 2nd and 3rd grade of alteration; 6 — granodiorites altered by Na 
metasomatism. 

The distr ibution of alkalic elements as well as also the elements Sr and Ba 
in pegmatitoid granitoids and pegmatites with prevalence of potassium over 
sodium records t h e highest dispersion. It is mainly to be seen from the corre­
lation graphs Sr - Ba (Fig. 2), Rb — Ba (Fig. 6). But sometimes the pegmatites 
form a common field with K-metasomatites, for example in Rb — Sr (Fig. 7), 
or another time the fields of K-metasomatites and K-pegimatites are more or 
less independent e. g. Rb - K/Rb (Fig. 3), 'Na - K (Fig. 4) and Rb - K 
(Fig. 5). 
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It is visible from t h e graph of Li — Mg dependence (Fig. 8) that the fun­
damental granodiori tes and a par t of aplitoid Na-tyipes have the highest level of 
Li content, on t h e contrary to K-pegmati tes and K-metasomatites, which have 
lower Li contents. A direct dependence of Li on Mg is not obvious. 
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Fig. 2. Graph of Sr — Ba dependence. The interrupted line delimits the levels of 
maximum occurrence of K-metasomatites and partly also the K-pegmatites from 

other types of rocks with lower content of elements (Explanations see Fig. 1). 

Rb (gt"1) 

100 

a\ o 

K/Rb K (%) 

Fig. 3. Graph of Rb — K/Rb dependence. Fig. 4. Graph of Na — K dependence. 
(Explanations in Fig. 1). (Explanations in Fig. 1). 

The graph of Cs — K dependence (Fig. 9) indicates tha t t h e fundamental 
granodiorites and Na-aplitoid types have lower Cs contents, bu t a greater par t 
of K-pegmati tes and K-metasomati tes have a similar level of Cs content inde­
pendent ly on the K content. 

From some graphs at potassium metasomati tes positive a correlation of 
elements is recognizable. They are graphs of Rb — K (Fig. 5) and Rb — Sr 
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(Fig. 7). Negative correlation is in t h e graphs S r — Ba (Fig. 2), weak a t R b — 
K/Rb (Fig. 3) and Na - K (Fig. 4). In fundamental metasomatical ly unal tered 
granodiorites and sodium aplitoid vein rocks is a negative .correlation in t h e 
graphs of Rb - Sr (Fig. 7), whilst t h e K-mietasomatites and K-pegmatites have 
a positive correlation. 

Fig. 5. Graph of Rb — K dependence. 
(The dashed fields are partial fieds of 
a larger common area with points of rae-
tasomatites and K-pegmatites). (Expla­

nations in Fig. 1). 
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Fig. 6. Graph of Rb — Ba dependence. 
(The interrupted line delimits the levels 
of maximum occurrence of K-metasoma-
tites and partly also K-pegmatites from 
further types of rocks with lower con­
tent of elements). (Explanations in Fig. 1). 

Fig. 7. Graph of Rb — Sr dependence. 
(The field of K-metasomatites and K-peg­
matites has a positive trend, however, of 
aplites and fundamental types of grano-
diorite a negative trend). (Explanations 

in Fig. 1.). 

According to the classification of S h a n d (1927) the rocks studied in t h e 
work (Fig. 10) were divided into two groups : peralumimous and metaluminous. 
Metasomatites prevail ingly belong to t h e meta luminous group. "We ask to con­
sider Fig. 10 as correct when compared with Fig. 15 b in t h e work by C a m b e 1 
et al. (1982 a) into which it came by mistake. 

On the basis of t h e analytical-geochemical and petrographical study as well 
as statistical evaluation of quanti tat ive representat ion of t h e elements pursued 
in the investigation rocks the more or less distinctly k n o w n correlation are 
confirmed, which result from t h e regularit ies of isornorphous replacement of 
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elements. Fur the r is confirmed tha t sodium vein aplitoid granodiorites and 
unal tered granodiorites of the Modra massif have as to the content of alkalies 
and elements Sr, Ba a similar geochemical picture, from what their mutua l 
geochemical linking can be explained. On the other hand, pegmatitoid vein 
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Fig. 8. Graph of Li — Mg dependence. (The interrupted line delimits the levels of 
maximum content of Li in the fundamental types of granodiorite and partly also 
of aplites in contrast to other types of rocks with lower content of Li). (Explanations 

in Fig. 1.). 
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a M f 
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Fig. 9. Graph of Cs — K dependence. (The interrupted line delimites the levels of Cs 
content in dependence on K, which is higher in K-metasomatites and K-pegmatites 

in contrast to other types of rocks). (Explanations in Fig. 1.). 
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granitoids and pegmatites with prevalence of potassium over sodium on the 
basis of distr ibution of alkalic elements show analogous dependence as K-me-
tasomatites, confirming the a l ready expressed opinion, that K-metasomat ism 
is a process bound to the high-thermal phase, connected with the pegmati te 
process. 

62 S6 70 74 

Si02 (%) 

Fig. 10. The classification graph of rocks acocrding to S h a n d (1927). 
Note: We call attention that this graph is right to the contrary to the analogous graph 
in the work of C a m b e l et al. (1982 a), which came into the work by mistake. The 
point under the sign of rock expresses the presence of normative corundum according 

to calculation of CIPW. (Explanations in Fig. 1.). 

The established concentrations of alkali c elements in all the above mentioned 
roaks fall into the content limits of Variscan granitoid rocks in the Malé Kar­
paty and West Carpathian region (C a m b e 1 et al. 1981 a, 1983). There are 
relatively little contents of Rib and Cs and prevalence of Na over K in g rano-
diorites and aplitoid granodiorites. 

Translated by J. Pevný 
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