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ERNEST KRIST*

THE PROBLEM OF GENESIS OF GRANITOIDS FROM THE VEPORIDE
CRYSTALLINE COMPLEX FROM THE POINT OF VIEW OF K-FELDSPAR,
BIOTITE AND ZIRCON INVESTIGATION

{Tabs. 2, Figs. 4)

Abstract: On the basis of so far conducted field and laboratory
study of K-feldspar megacrystals and chemical examination of bio-
tites, as well as on the basis of morphoiogic study of zircon in gra-
nitoid rocks of the Veporide crystalline complex, in the presented
paper it may be stated that the granitoid rocks of the Veporide
crystalline mass, particularly those from the Veporide pluton did
crystallize approximately within the temperature range 850 up to
00 °C and the prevailing part of the K-feldspar megacrystals is
represented by peoakyric phenocrysts crystallized from the mag-
matic melt during the final stage of congealing.

PesioMe: ABTOpH CTaThi YCTAHABAMBAIOT HAa OCHOBE NPENBLAYLIHX I10-
neBsix M nafopaTopHux MccaenoBaHMit GHOTHTA M TaKMe Ha OCHOBE Mocie-
10BaHUI  MOpPPONOTHM 3HPKOHOR B TPAHMTOMIHBIX [OPOLax BENOPCKOTO
KPHCTAANHHHEYMA, YTO TPAHUTOMIHBIE NOPOIL BENOPCKOI0 KPHCTAAIHHHKY-
Ma TIPEIEe BCEr0 BEelNOPCKOTO TIYTOHA, KPHCTALIHIHMPOBANAN [PHOIN3HTENR-
HO Ha paccroaunu Ttemnepatyp ¢ 850 mo 600°L u uto npesocxoasmyio
HACTh MB[’BKPHCTEJ’[J’IUB K'HO.TICB(JI'U mrrara IIpE,‘-_'lCTﬂBJ'IHHTIT uoprpuplmecxne
$eHOKPHCThI, KOTOphie BBIKPHUCTAMJH3HPOBAAM U3 MArMaTH4eCKOH BbIJABKH
BO 3pEMH OKOHUAHMHA ee 3aCThiBAHA,

In the Veporide crystalline complex also porphyric granitoid types appear
among the granitoid rocks. Within the study of the largest granitoid pluton
of the Veporide crystalline mass the Vepor type (V. Zoubek, 1964) and the
Ipel type (E. Krist, 1978, 1979) were identificated.

The ,,Vepor” type appears in the central pluton, e.g. south of the settlement
Dobro¢ in the region of the elevation point Strungovo, north of the elevation
point Nad Kralitkou, in the area of the elev. point Sopisko, Ilkovo and in
the north-eastern part of the pluton.

The porphyric granite up to granodiorite of the ,Ipel” type occurs predo-
minantly in the south-eastern part of the central granitoid pluton. We find
them in typical development, e.g. in the valley of Rimavica, in the region of
Durkovka, NE of the elevation point 702.5, approx. 170 — 200 m, further
south of the elev. point Hfbok in the cut of the road leading to Utekac and
on other sites. They appear also in the area of the granitoids of the Rimavica
type in the Kohtt zone. (Fig. 1)

The above — mentioned types are characterized particularly by the presence
of K-feldspar megacrystals (also the occurrence of plagioclase megacrystals
was observed) the ratio of which to the ground mass varies remarkahbly. As
previous microscopical investigations showed [E. Krist, 1978) the K-feld-
spar megacrystals are represented in these rocks by orthoclase, as well as
by microcline. Intergrowth according to the Carlshad law is frequent. Perthite
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development was observed, as well as inclusicns of altered plagiozlases
(Fig. 2], biotite and other minerals participating in the composition of thess
rocls.

K-feldspors are dzveloped in the Vepor type as minute grains filling up the
interstitial spaces between the previously crystallized minerals and in form
of megacrysials reaching the size up to 2 cm, locally even 4 cm. We may
find triclinization of monoclinic K-feldspar by microscopic study. Microcline
lattice is secondary and in megacrystals it is developed in certain parts only
[Fig. 3 from thin section V-16, or V-18].
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Fig. 1. Scheme of exiension of Fasic gran't:id rock types In the Veporide crystalline
complex. Constrected according to the map 1:500 020.
Explanations: 1 — ecrystalline schists of the Jaraba Group, 2 — crystalline schists
of the Kokavi Group, 3 — biotite granites of the Vepor type, 4 — granitoids of the
Sinec type | Rimaviea type, . Kamenicky, 1977), 5 — granite 1o granodiorite
of the Ipel type, 6 — granodiorite up to tonalite of the Sihla type. 7 — granite of
the Hroncok type, 8 — Muran karst — silicicom.

In the dpel™ type the potassium feldspars make up megacrystals reaching
2 cm size. Unlike the Vepor type, these K-feldspars are of pink colour.
Their confinment is allotriomorphic or idiomorphic and under the microscope
perthile development is recognizable. Also in this type the K-feldspar mega-

crystals carry much enclosures, most frequently plagioclase and biotite.
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Fig. 2. Plagioclase inclusions in orthoclase. Around transformed plagioclases on the

contact with the K-phase a new-formed acid rim is originating. Biotite granite of

the Vepor type. Locality: Rimavica valley, 200 m NE of the el. point 702.5. Photo:
E. Krist.

The mentioned observations, as it was indicated already in the report [E.
Krist, 1978) lead to the statement, that these feldspar megacrystals are the
recentmost constituent in the crystallization scheme of the formerly classi-
fied granitoid rocks. With regard to the fact that they comprise inclusions of
ground mass minerals, I considered them in agreement with other authors
(J. Kamenicky, 1962; D. Hovorka in M. Kuthan, 1963 et al.) to be
a product of potassium metasomatism, combined also with a contribution of
a minor amount of natrium and SiOz. Nevertheless, in this place should be
stated that some authors regard orthoclase as a magmalic and microcline
as a metasomatic mineral (J. Kamenicky, 1977). S. Vrana [(in A. Kli-
nec, 1953) interprets the genesis of these feldspars as a manifestation of
magmatic crystallization,

Due to these discording views concerning the genesis of K-Teldspar mega-
crystals in granitoid rocks of the Vepor pluton, S. Davidova [1950) paid
attention to this problem. Her results obtained so far are given in Tabie 1.

The views on orthoclase genesis may be summarized as follows: 1. Some
authors plead for the opinion of primary orthoclase formation from the melr
(V. Belov, 1965; F. Laves, 1952; B. M. Smakin and G. G. Afonina,
1967 et al.), other authors regard its primary genesis as little probable (E. E.
Senderov and A, M. Byckov, 1979 et al ). The presence of K-feldspar
megacrystals in granitoid Veporide rocks is important not only from the
point of view of genesis, but also from the point of view of the genesis of
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Fig. 4. Secondary formation of microclinz lattice in perthitic orthoclase. Biotitz gra-
nite of the Vepor type. Loc: cut of the state road Sihla — Utekad, 500 m SE of the
el point 9323, Photo:E, Krist,

Veporide granitoid rocks as a whole. The gquestion of temperature at which
orthoclase genesis occurs is of importance too. I, S. Sedova and N. V.
Kotov [1967) mention the existence of orthoclase between 60C °C and
700 “C. Above 700 "C the existence of sanidine and up to 600 °C the presence
of microcline. According to F. Laves (1952) orthoclase can originate above
the temperature ol 700 °C as a stable unoriented modification. Below the
temperature of 700 "C  as a metastable modification. E. E. Senderov and
A, M. Byckov [1979]) indicate that microcline has its field of stability
below the temperature of 500 “C and thus its origin as a primary mineral
by crystallization from the magmatic melt is fow probable. Irom these cited
opinions it follows that orthoclase originates as a primary mineral by crysta-
lization of the magmatic mell up o a lemperature of 600 “C. Proceeding
from this statement, as well as from the studv of S. Davidova (1980),
who claimed that K-feldspar megacrystals in Veporide granitoids had crys-
tallized prevalently as orthoclase, they should be hold for porphyric pheno-
crysls and not for porphyroblasts of metasomatic origin, By this statement
the action of K-melasomalism in the Veporide granitoid rocks is not preclu-
ded. The above data, as partial data along with those obtained by the study
al zircon morpholoey and biotites, miatke possible a more concreie interpreta-
Hon of the thermic conditions of Veporide granitoids genesis.

Zircon as oo oconstantly occuring accessory mineral in granitoid rocks, is
marked in peneral by numerous cryslal shapes, reflecting different chemical
and P 1 conditions of the environment in which they were crystallizing.
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Table 1
Structural — optic characteristics of potassium feldspars of Vepor granitoids
(According to S. Davidova)
Sample I ) Plag. in Type of
A B Granitoid type 2 Ve dooy A K-feldspar
V—1 Hronéok granite 84 — 88 | 0.96 | 4.230 0 maximal
microcline
V—11 granodiorite of the 72— 74| 0.00 | 4.231 0 orthoclase
Sihla type
V—14 granodiorite of the 76 — 78 | 0.30 | 4.230 0 interstitial
Sihla type p orthoclase
TR S [
V—16 Vepor granite 84 — 86 | 0.88 | 4.231 0 maximal
microcline
V—17 Vepor granite 78 0.67 | 4.230 0 interstitial
| microcline
V—19 granite up to gra- 72—74 | 0.00 l‘ 4,225 3 orthoclase
nodiorite of the |
Ipel type l
V—20 granite up to gra- 78 — 82 | 0.00 | 4.220 | 4 orthoclase with
nodiorite of the ‘ microcline ad- |
Ipel type | mixture
v—23 Sinec type | 84— 88 | 0.95 | 4.230 0 maximal
[ microcline
. ' maximal
V—25 Sinec type [ 84 0.88 | 4.231 0 microcline
V—27 | Sinec type | s2—84| 088  4230] 0 maximal
[ | microcline
Table 2
Approximate crystallization temperatures of the maximal amount of zircon crystals

in granitoids of the Veporide crystalline complex
Gregus, 1980)

[according to J. Hatar and J.

Type of granitoid rock

Start of
crystallization

Maximum of
crystallization

End of
crystallization

Sihla typa
Vepor typs
Ipel type

Sinec type

#50 °C
800—=700 °C
#50 °C
750 °C

at temperature

nr

§00—700 °C
650—600 °C
H00—700 °C
G50—600 °C
700—600 °C

650—600°C
not declared
650—GI0 C
net declared
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'rom this aspect attention was paid to this mineral in the Veporide granitoid
rocks. From the point of view of morphological studies of zircons conducted
by J. Hatar (in J. Gregu§ — J. Hatdr — P. HvoZdara, 1980), the
approximate temperature of crystallization of maximum amount of the zircon
crystals for the individual basic granitoid types of the Veporides may be

established.

fH’Z’O i T ,
\ / /
£ /
3000 11 _! !
v/ !
v/ !
y
\/ !
25001 )\ /I
/ \\ /
/N7
2000 / \ /
; /
., /' ‘\ granmitic  system
veror / / \(TUﬂLE, Bowen 1958
- / \
1500 Jeet N\
/ \
/ / \\
/ / X
10001 i 7 .
# 4 S
2 ot N
Ve 7~ ~
' ~
e
-
1 1 [ L
550 600 650 700 750 oC

I'ig. 4. Stability of biotites from granitoids of the Vepor and Ipe! types calculated
according to the equation of D. R, Wones (1972). [V. Fejdiovad, 1980).

For the Sihla and Ipel types of granodiorite it makes up 800—700 °C,
where the beginning of crystallization may be shifted up to 8§50 °C and the
end up lo 650 "C. At the Vepor type and in leukocratic granite maximum of
zircon crystallization falls within the temperatures 650—600 °C, and the
start of zircon crystallization lies at the temperature 800 “C. The temperature
of sttt of crystallization at zircons of the Rimavica

type [= Sinec type])
lies at about 760 "0

Cwith the maximum falling within the range of 700—600 °C.
Fraom the petrogenelic aspect allention was paid also to biotite studies in
four differentiated granitoid rock types of the Veporide crystalline complex.
Biotilte research was based on their chemical composition and was conducted
by V. Fejdiova (in §. Davidova — V. Fejdiova, 1980). From her
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study it results that the biotites from granitoids of the Sihla type differ by
charge balance unambiguously from those of the Vepor type. The biotites
deriving from granitoids of the Ipel type are very close to biotites of the
Vepor type, while the Sinec type represents a transitional type between the
Sihla and the Vepor type. From biotite research it resulted that the biotites
from the Sihla and Sinec granodiorite types represent relict biotites, oxidized
during anatexis by additional rock overheating. On the other hand, biotites in
granites of the Vepor type and in granites to granodiorites of the Ipel type
are new-formed biotites. In Figure 4, representing the stability of biotites
from granitoids of the Vepor and the Ipel type, calculated according to the
equation of D. R. Wones it may be seen that both, the Ipel and the Vepor
granitoid type had originated approximately under the same conditions. The
Ipel type at the temperature 675 °C and pressure fH20 186 MPa. The Vepor
type at 660 °C and at a pressure of fH20 245 MPa.

Comparing the results obtained by biotite and zircon investigation we may
state, that granitoid rocks of the Veporide crystalline complex, particularly
those of the Vepor pluton did crystallize approx. in the temperature range
of 850 °C up to 600 °C. These data along with values of X-ray eramination
of K-feldspar megacrystals, as well as the statement resulting from micro-
scopical observation according to which ftriclinization of K-feldspar mega-
crystals is secondary, lead to the conclusion that the K-feldspar megacrystals
in granitoid rocks of the Veporide crystalline complex, particularly in the
Vepor and Ipel type, should be interpreted as porphyric phenocrysts crystalliz-
ing from the magmatic melt (over or up to the temperature 600 °C), under
suitable P — T conditions and chemical composition.

The occurrence of porphyric granitoid rocks varieties mainly in the margi-
nal and more apical parts of the bodies and the appearance of the monoclinic
K-feldspar modification in them indicates faster cooling of these parts of the
pluton, where time for crystallization of the oriented form of K-feldspar was
lacking.

The presence of maximum microcline in the Hrontolk granite may be rela-
ted with its comparatively intensive tectonic reworking during Alpine folding,
namely with the subhercynian phase of this folding. Analoguous interpreta-
tion may be suggested also in the case of granitoid rocks of the Rimavica
type, nevertheless, in comparison with the Hrontok granite, they do not
show such intensive tectonic reworking.

Finally, it should be emphasized, that by the above — mentioned results
the action of K-matasomatism in granitoid rocks of the Veporide crystalline
mass cannot be eliminated, because even though not in the same extent as
it was so far suggested, it had acted in granitoid rocks, as well as in crysta-
Iline schists.

Data obtained by the study of K-feldspar megacrystals along with the values
gained by zircon morphology and biotite study based on their chemical com-
pogition, make it possible to present a more concrete interpretation of the
conditions of granitoid rock genesis in the Veporide crystalline complex.

1

Translated by L. Mindrikova
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