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CHEMICAL STUDY OF BIOTITES FROM SOME VEPORIDE 
GRANITOIDE ROCKS 

/Figs. 2/ 

A b s t r a c t : E l e c t r o n m i c r o p r o b e a n a l y s e s of b i o t i t e s f r o m v e p o r i -
d e g r a n i t o i d e s h a v e b e e n c a r r i e d o u t . On t h e b a s i s of o c t a h e d r a l 
l a y e r c h a r g e b a l a n c e c o m p u t a t i o n s , b i o t i t e s f r o m S i h l a a n d S i n e c 
g r a n i t o i d e t y p e s a r e o x i d i z e d r e l i c s of o r i g i n a l b i o t i t e g r a i n s in t h e 
p r o c e s s of a n t e x y . B i o t i t e s f r o m Ipeľ a n d V e p o r t y p s g r a n i t o i d e s 
a r e n e w — f o r m e d in t h e c o u r s e of a n a t e x y w i t h i n t h e r e g i o n 660 — 
675°C a n d 186 — 245 M P a of IH20-

P e 3 io M e : I'IccjieaoBaHHe xHMHiecKoro cocTaua ÔHOTHTOB npii noMoruii 
ajieKTpoHHoro MHKpo30Haa noKa3ajio B03MO>KHOCTb HHTepnpeTHpoBaTb rcHe-
THtiecKiie ycjioBHH ero iopMiipoBaHiia c HacTHbiM o6o6meHHHM Ha ycTaHOB-
jieHHe reHe3nca rpam-iToi-iaHbix nopon BenopnaHoro KpHCTaJiJiHHHKa. Cyan 
no XHMHKeCKOM COCTaBy ÔHOTHTOB, KpHCTaJI.IIH3aLIIlH rpaHHTOHflOB H3yieHHbIX 
TimoB npoTeKajia n p n (jiyHrnTHBHOCTH BOHU 185 — 245 M P a B TeMnepa-
TypHOM HHTepBajie 650 — 675 C C . 

Introduction 

Detailed study of chemical composition of biotites as possible genetic 
information source has not been dealt with to a large extent in the p e n o ­
logical studies of the West Carpathian rock complexes. With two exceptions 
(J. Ď u r k o v i č o v á, 1966; 1967], all studies were reduced to state just the 
presence of biotite and/or their chemical composition is given without any 
rigorous interpretat ion. The work of I. P e t ř í k (1980), recently published 
is the first one which deals wits biotites study from the point of view of their 
penological significance. 

Petrography 

Localisation and petrographic characterist ics of biotite host rocks have 
been done by E. K r i s t (1979). Genesis and age of the granitoids rocks have 
not been precisely fixed so far. Details of rock description are given in 
Table 1. 

Biotites from all rock types mentioned above are of irregular shape with 
green (V-10 to V-14) to redish brown and brown colour. The sagenite la­
mellae are absent in samples V-10 to V-14, in all other samples they are 
relatively well supplied. In al l samples, existence of phase equilibrium mi­
neral assemblage biotite-magnetite-K-feldspar has been observed. 

* RNDr. P. F e j d i, CSc, RNDr. V. F e ] d i o v á, Department of Mineralogy and 
Crystallography, Natural Science Faculty of the Comenius University, Gottwaldovo 
nám. 19, 886 02 Bratislava 
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T a b l e 1 

Petrngraphic types of biotite host rocks 

Sample label 

V—10, V —11, V—13 
V—12 
V—14, V—18, V—25, V—26 
V—15 
V—16 
V—17 
V—19, V—20, V—23, V—27 

Rock type 

biotite trondhjemite 
leukogranite 
biotite granodiori te 
granodiori te 
granite 
muscovite melanograni toide 
biotite granite 

samples V—10 — V—14 belong to the Sihl'a type 
samples V—15 — V—18 belong to the Vepor type 
samples V—19, V—20 belong to the Ipeľ type 
samples V—23 — V—27 belong to the granitoide body Sinec 
Numbering ot samples according to E. K r i s t (1979). 

Experimental 

Analyses of biotites have been carried out using the CAMECA MS 60 elec­
tron microprobe. Instrumental setting included an accelerating potential of 
15 KV and sample current 50nA. Natural biotite (s tandard for K, Na, Al, Fe, 
Mg, Ti and Si) and hypersthene (Ca, Mn) served for calibration. Raw data 
were corrected for drift, background, generation factor, absorption and cha­
racterist ic fluorescence, using the computer program EMPADR VII (J. R u c k-
l i d g e — E. L. G a s p a r i n i , 1969). 

Chemical composition of biotites 

The point microprobe analyses are given in Table 2. With respect to the 
analytical procedures and their disadvantages (all Fe analysed as Fe + 2, 
non analysed H 2 0 and F ] , the cation contents were computed on the basis 
of 22 oxygen atoms (e. g. on 44 cationic charges) and following assumptions 
have been made: 
a) te t rahedral layer of biotites is fully occupied [S Si + Al = 8] 
b] all Ti is placed in the octahedral layer 

In most analyses sum of large cations (K + , Na + , C a 2 + ) is close to theoreti­
cal value 2,000, deviations from it are due to experimental difficulties of 
measurement (low concentrat ion of Na and Ca and instability of alkalies 
beneath an electron beam, respectively). If other cations >are present (Cs + , 
Rb + , Ba-+), they a re under the microprobe limit of detection. 

Octahedral layer is occupied also by trivalent cation Al 3 + and/or Fe 3 + (for 
the latter see next section) and sum of cations varies from 5,273 to 5,843. 

Relatively large part of Si'+ is substituted by Al 3 + in te t rahedral layer 
(from 1,984 to 2,554) to compensate additional charges due to the presence 
oľ Al 3 +, Fe' 1 + and T i ' + in the octahedral layer. 

In spite of the principal shortcomings of the used analytical method men­
tioned above we consider presented analyses to be the representat ive ones. 
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Charge balance of octahedral layer 

The ideal trioctahedral mica formula 
K2(Mg,Fe2+)6 [Si6Al2)O20 (OH]4 

suggests that the octahedral group is neutral and all the inherent layer 
c ľ a S e is on the tetrahedral layer. This ideal formula must he modi red 
when T i - A1-, and/or F e - enter the octahedral layer. M. D. F o s t e r 
M960] showed that biotite can accomodate the positive charge excess intro­
duced ether through increased substitution of Al for Si [resulting in an 
cluced e i t n e i ™ o u 8 h t e t rahedral layer) or by development 

o ľ octah Sr ľ vaca8 c es. Relationship between biotite octahedral occupancy 
f, X) and the number of additional positive charges for biotites studied is 

° n F o f o u f p u r p o s e s the charge balance computations allow to estimate the 
presence and evaluate approximately the quantity of Fe . 

Discussion 

the dependence on grani-
1 ľ" OiTtheľ basis "of "charge balance there are clear 

,„,•„,•„„•>„ oetween°biotites from granitoides of Slhla and Sinec type and 
biotites from Vepor and Ipel type granitoides respectively. 

Chemical composition of biotites studied shows 
toide rock type (Fig 

F l g . !. Relationship between biotitê ^ octahedral ^ ^ ^ U r v ^ ^ o S £ 

S ^ r ? 1 . ? ? ^ i S S - ^ U S ř S S T s X í S . circles - Sinec, solid circies 
D. í o s t e r na , J ^ ^ . m d c r o s s f c s _ I p e I t y p e granitoides. 
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Fig. 2. Calculated biotite stability curves 
(dashed lines] for the Ipeľ [1] and Ve-
por (2) type granitoides and the grani­
tic minimum melting curve (solid line] 

on an lino versus T plot. 

As follows from the charge balance 
analyses, a part of iron is in the 
form fo F e 3 + for certain only in sam­
ples from Sihl'a and Sinec type gra­
nitoides [additional charges on the 
Fig. 1 computed supposing all Fe as 
F e 2 + ) . The mean ammount of Fe 3 + 

graphically interpolated from the Fig. 
1 is 0,238/22 oxygens, which corres­
ponds approximately to 10 % of total 
Fe being Fe"> + . The presence of ferric 
iron in the biotites from Ipeľ and 
Vepor type granitoides seems to be 
improbable. 

The process of Fei+2->Fe3+ oxidization in biotites has been e x p e r i m e n t a l 
studied by A. I. C v e t k o v — E. P. V a l j a š i c h i n a [1956], J. R i m s a i t e 
(1970) and reaction scheme 

4 F e 2 + + 4 OH' -> 4 Fe : i+ + 4 O2' + 2 H2O 

at temperatures of 500 — 900°C has been suggested by the authors. The bio­
tite oxidization results in the change of F e 3 + coordination octahedron, where, 
to retain the structure charge equilibrium, OFF is replaced by O2". 

According to the results, we conclude that biotites from Sihl'a and Sinec 
typo granitoides represent the relics of original biotites oxidized during the 
process of anatexy. On the other hand, biotites from Vepor and Ipeľ type 
granitoides are new-formed by the anatexy of rock complexes. 

The ideal biotite stability equation suggested by D. R. W o n e s (1972) 
for biotite — K-feldpar — magneti te mineral assemblage logfH2o = (7409/T) 
+ 4,25 + 1/2 logf0, + 31ogx — l o g a K A l s i 3 0 8 — l o g a F e 3 0 4 ( T — temperature 
in °K, x — molar fraction of annite molecule in octahedral layer, a — activity 
of subscripted phase 1 ) was used to compute the phase equilibria conditions 
of Ipeľ and Vepor type biotites. The equation is not suitable for oxidized 
biotites from Sihl'a and Sinec type granitoides. Intersection points of biotite 
s.ability curves with granitic minimum melting curve (O. F. T u t t l e — N. 
L. B o w e n, 1958) indicated (Fig. 2] the minimum forming conditions of 
Vepor and Ipeľ granitoides to be very similar, lying in the range of 660— 
675°C and 245—186 MPa of fH20 respectivedy. These values are slightly diffe­
rent from those published for granitoides of Malé Karpaty and Tríbeč Mts. 

1 fo2 determined according to J. H a a s (in G. K. C z a m a n s k e — D. R. W o n e s, 
1973); ai<AiSi3o8 = 0,6 and aFe 3o 4 = 1 

f [MPa] 

600 650 700 750 °C 
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( I . P e t ř í k , 1 9 8 0 ) . R e l a t i v e l y h i g h e r fH20 v a l u e s c a n be c o n s i d e r e d .as c o n ­
f i r m i n g t h e h y p o t h e s i s of a n a t e c t i c o r i g i n of b i o t i t e h o s t r o c k s , a c c o r d i n g 
to E. K r i s t ( 1 9 7 9 ) . 

W e n o t e t h a t t h e v e r i f i c a t i o n of r e s u l t s p r e s e n t e d a b o v e s e e m s to be n e ­
c e s s a r y by M o s s b a u e r s p e c t r o m e t r y . 

Translated by H. Budajová 
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