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The crystalline core samples taken from the 364.5 m deep borehole of Uveghuta-1 reveal a wide variety of rock types. Almost all 
varieties of rocks found in surface exposures are recognized in the core samples, including white and pinkish, microcline-bearing por- 
phyroblastic granitoid, amphibole-rich rocks (restites), microgranite and pegmatite. On the basis of modal analysis, quartz monzonite 
and monzonite can be distinguished, while the groundmass is granodiorite. The amphibole-bearing rocks are mainly diorite, monzodi- 
orite, quartz monzodiorite, monzonite and quartz monzonite. The coexistence of felsic and mafic rocks can be explained either by par
tial melting of the continental crust, or by the mixing of two magmas. Potassium enrichment resulted from metasomatic processes. The 
rocks are altered, deformed and brecciated.

1. Introduction

The aim of our investigation was a comparison of gran
itoids of the Üveghuta-1 drill core with the Eastern Me
csek crystalline rocks outcropping between Fazekasboda 
and Mórágy villages.

2. Correlation with Mórágy Crystalline

Granitoids occur in an approximately 200 km2 area 
between Lovászhetény and Bátaszék, eastward from the 
main part of Mecsek Mountains. Similar granitoids have 
been discovered between Danube-Tisza Interfluve, 1000 
m below the surface, and in West-Mecsek Mountains near 
Nyugotszenterzsébet and Nagyváty. Some granitoid quar
ries are situated near to the borehole at Üveghuta, Vé- 
ménd, Mórágy, and Feked villages.

Several publications have dealt with these crystalline 
rocks from the last century to recent years. The most 
important ones include: Roth (1875), Böckh  (1876), Papp 
and R eich ert  (1929), Pa pp  (1952), Va d á sz  (1953), 
Szá deczky-Ka r d o ss  (1959), C salagovics (1964), 
F öldvári-Vogl and Bojtos-Varrók  (1968), B uda (1968, 
1969, 1985, 1995), B uda and N agy (1994), G hanem  and 
R avasz-Baranyai (1969), Szed erk én y i (1974), Jantsky 
(1975, 1979), Pantó (1975). Highly varied rocks (syenite, 
granodiorite, minette, kersantite, aplite, etc.) have been 
described in a comparatively small area which indicates a 
migmatitic, metasomatic origin. Previously the age of 
these crystalline rocks was regarded as Precambrian 
(Jantsky  1975, 1979) but according to isotopic data 
(U/Pb, Rb/Sr, K/Ar) they formed mainly during the 
Variscan orogenesis (330-360 Ma, Balog h  et at. 1983). 
However an older age cannot be excluded for some units 
because of the rounded old cores found in zoned zircons.

The core samples of the 364.5 m deep borehole of

Üveghuta-1 show a similar composition to granitoids 
occurring on surface.

Due to the short time available for this comparative 
study only hand specimens and thin sections were used, so 
this description can only be regarded as preliminary.

3. General description of core samples

The drill cores show a very varied appearance both in 
hand specimen and under the microscope. Regular appear
ances of the rock types were not observed (e.g. a sign of 
magma differentiation).

3.1. Porphyroblastic white and pink 
microcline-bearing granitoid

This is the main rock type.
Microcline forms euhedral or subhedral megacrysts 

(3X2 cm) with white (colorless) or pinkish color and abun
dant biotite, plagioclase, and quartz inclusions. (Plate I, 
1). Karlsbad twins are common, mostly without cross- 
hatched twins and with or without string perthite. In the 
mylonitized zone they show undulose extinction. Evidence 
of late crystallization include the inclusions of rock 
groundmass in the megacrysts (Plate I, 2), deformation of 
groundmass around the megacrysts (Plate I, 1) and a max
imum ordered structure (D = 0.80-0.96). White or color
less microcline has lower triclinicity (D = 0.8) compared 
to the pinkish one (D = 0.96). Megacrysts were formed 
by K-metasomatism, a conclusion based on the myrmekite 
occurrences at the rim of plagioclase and microcline 
(Plate I, 3) as well as the replacement texture of the 
megacrysts at their rims and inside the basic restite (Plates 
I, 4, II, 1). This is also a common phenomenon on the sur
face occurrences too, e.g. at Mórágy, Erdősmecske quar
ries. The amount of megacrysts varies from rather rare to



very common, developing a pegmatoid texture. This is also 
observable on the surface, e.g. in the outcrop near the 
Mórágy nivellation base point. Sometimes fractures in 
megacrysts are filled with later albite (Plate II, 2) and cal- 
cite. Microcline is anhedral in the groundmass, without 
cross-hatched twins (Plate II, 3) and with lower triclinicity 
(D = 0.5). They have crystallized at a higher temperature 
and at a rapid rate of cooling (Buda 1974). Pinkish-colored 
microcline megacrysts are more dominant below 170 m.

Plagioclase is common in the groundmass. Most fre
quent twins are albite, albite/ala and Karlsbad. They are 
strongly sericitized, rarely saussuritized and at the contact 
with K-feldspar show myrmekite texture. Their composi
tions are oligoclase (An,g) and andesine (An31). The white 
microcline-bearing variety contains more basic and zoned 
plagioclase.

Quartz is anhedral, forming knots with undulose extinc
tion, and variable grain sizes.

Biotite is common with tabular or lamellar shapes, 
though it sometimes forms knots. It is strongly pleochroic: 
y‘ = dark greenish-brown or reddish-brown, a ‘ = light yel
lowish-brown. Inclusions of opaque minerals, apatite, and 
zircon are common. Zircon is surrounded by a wide 
pleochroic halo. Carbonate minerals can be observed 
along the cleavages. Biotite shows undulose extinction due 
to strong deformation and is commonly altered to chlorite. 
In composition these are Mg-biotites (Fe/Fe+Mg = 0.47), 
and the rate of oxidation is low (Fe3*/Fe3*+Fe2* =
0.10-0.18). According to the ratio of ZFeO/MgO (1.2-1.8) 
they are typical calc-alkaline, I-type (SO 18 = 4.6-5.2%o) 
biotites.

Amphibole occurs mostly in the white microcline 
megacryst-bearing granitoid, forming euhedral prismatic crys
tals or aggregates. The composition is actinolitic hornblende. 
They are commonly altered to carbonate and chlorite.

Pyroxene is very rare, occurring only in the white or 
colorless microcline-bearing granitoid. Uralitization and 
biotitization are common.

Accessory minerals:
Zircon is commonly anhedral, surrounded by a 

pleochroic halo in biotite, but also occurring in feldspars. 
They are zoned (Plate II, 4), the cores of the crystals being 
yellowish, rounded and overgrown by a colorless or light, 
yellowish zone. Slg and Sl9 types are dominant which indi
cates a crystallization from K-rich calc-alkaline melts.

Apatite is acicular or short prismatic. The acicular crys
tals formed from a high-temperature melt. The short pris
matic crystals have a smoky core which is probably 
graphite of organic origin.

Allanite is a characteristic, euhedral, accessory mineral 
(size: 2-3 mm). Metamictization is very common, and due 
to this alteration, patchy enrichment of REE (Plate III, 1), 
Th (ThO, ~3 wt-%), U (UO, ~0.3 wt-%) and clay mineral 
formation can be found. REE-fluorcarbonate crystallized 
around the allanite due to mobilization of REE from metam- 
ict allanite. Epidote-zoisite overgrowths can be observed too. 
Zircon and thorite inclusions are sometimes found.

Titanite is rare, mostly occurring in the white micro
cline and amphibole-bearing granitoid. They are anhedral 
with twin-lamellae.

Alteration and postmagmatic processes. Sericitization is 
common but saussuritization and carbonatization of pla
gioclase is rather rare. Biotite and amphibole are chlori- 
tized. Hydrothermal activity resulted in the crystallization 
of sphalerite, galena, chalcopyrite and REE-fluorcarbon-

ate. Mylonitization is common (Plate III, 2). Quartz, 
feldspar, and biotite have undulose extinction and kink 
bands can also be observed (Plate III, 3-4). The myloniti
zation has been followed by brecciation. Albite, K-feldspar, 
epidote and carbonates have crystallized in cleavages.

Summary. The composition of the groundmass of the 
rock is granodiorite but the whole rock composition, due to 
microcline megacrysts, is quartz monzonite, or monzogranite 
(Figure 1).

Q

Figure 1. QAP modal diagram of Hungarian, West Carpathian,
South Alpine and Central and South Bohemian granitoids

1. ábra. Magyarországi, nyugat-kárpáti, dél-alpi, valamint
közép- és dél-csehországi granitoidok QAP modaldiagramja

3.2. Basic rocks (restite)

Restite is the unmelted part of the partially melted 
crust formed from a high-temperature mineral assemblage. 
Probably it is not purely restite but an unmixing of acidic 
(crustal origin) and basic (mantle origin) melts (Plate IV,
1) . Core samples contain a few meters thick, dark-green, 
fine-grained basic rocks which appear irregularly in the 
cross-section. According to surface observations they form 
lenticular or irregular structures. The few microcline 
megacrysts occurring in these basic rocks, as well as the 
widespread plagioclase replacement by microcline, and 
biotitization of pyroxene and amphibole are evidence of 
the metasomatic origin of potassium.

The mineral assemblages of these rocks are highly vari
able. Probably the original unaltered rock was diorite but 
due to the different intensity of K-metasomatism (Plate IV,
2) monzodiorite, quartz monzodiorite, monzonite, and 
quartz monzonite formed.

A low intensity of K and Si enrichment produced mon- 
zodiorites and quartz diorite, and a higher degree of meta
somatism resulted in monzonite and quartz monzonite.

The mineral compositions of restites:
Plagioclase is a common mineral occurring in the 

groundmass as well as being a porphyritic constituent.



They are euhedral or subhedral and zoned (Plate IV, 3) 
with abundant inclusions of biotite, apatite, titanite, and 
amphibole. The core of zoned phenocrysts is labradorite 
(An60) and the rim is oligoclase.

The composition of groundmass is andesine (An35). 
The larger crystals are saussuritized, sericitized, and car- 
bonatized, and at the contact with microcline myrmekiti- 
zation can be observed. Sometimes a microcline-replace- 
ment texture also occurs.

Microcline is rare, anhedral, with or without cross- 
hatched twins. Mostly they are not perthitic.

Quartz is rare forming knots with undulose extinction.
Amphibole is a very common constituent, mostly euhe

dral prisms, though sometimes forming aggregates. In the 
basal section (110)^(110) cleavages can be observed. The 
grains are pleochroic: f  = dark-green, brownish-green, a ‘ 
= yellowish-green. Sometimes they are twinned according 
to the (100) law. It has biotite inclusions and biotitization, 
uralitization is also common. The compositions are Mg- 
hornblende, actinolitic hornblende and actinolite.

Biotite is common but its amount is highly variable in 
different enclaves or different parts of a single enclave. 
They are pleochroic (reddish-brown or greenish-brown) 
with inclusions of titanite, apatite, and zircon, and some
times rutile can be observed in the form of sagenite. 
Undulose extinction and kink bands are common with 
chloritization. The composition is Mg-biotite (phlogo- 
pite70_50), indicating a calc-alkaline, I-type origin (SO18 = 
5.12%o). The iron content increases with decreasing 
amphibole content (Fe/Mg+Fe = 0.32-0.47) of the rock.

Ciinopyroxene is prismatic, twinned according to the 
(100) law (Plate IV, 4). They are rich in quartz, amphibole 
and opaque inclusions (Plate V, 1) Uralitization and car- 
bonatization can be observed. The composition is ferrodi- 
opside. Mostly they occur in diorite.

Accessory minerals:
Titanite is very common. They are sometimes euhedral, 

but generally anhedral, occurring mostly in the form of 
small grains around biotite and amphibole. The large crys
tals are zoned and twinned.

Apatite is common, mostly acicular (high-temperature 
magmatic) but short prismatic crystals can be observed too.

Zircon is anhedral and zoned with a pleochroic halo in 
biotite.

Allanite is euhedral. Mostly they are metamict, only the 
core of the crystals are sometimes unaltered with second- 
order greenish-blue interference colors (Plate V, 2).

These rocks are mylonitized but breccia can be 
observed too. The cracks are filled with carbonate.

3.3. Microgranite

Microgranite dikes vary in size from a few centimeters 
to more than 10 meters in width (outcrop observations). 
They are fine-grained, equigranular and pinkish in color. 
The margins of the dikes are fine-grained and the middle is 
sometimes a coarse-grained pegmatoid. They intruded into 
both the restites and the porphyroblastic granitoids (Plate 
V, 3). Microgranites contain enclaves from the restite and 
from porphyroblastic granitoids.

Plagioclase is subhedral, strongly sericitized and 
replaced by cross-hatched microcline (Plate V, 4). 
Myrmekite texture can be observed too.

Microcline is anhedral with cross-hatched twins but an 
untwinned variety also occurs with undulose extinction.

Quartz is fine-grained, forming knots and lenses with 
undulose extinction.

Biotite occurs in the form of streaks or lenses together 
with muscovite. It is Fe-biotite with a peraluminous charac
ter. It crystallized simultaneously with muscovite.

Most common accessory minerals are apatite, zircon 
and rarely garnet. The garnet is brownish in color, most 
probably almandine.

The microgranite is a monzogranite with a peralumi
nous character. It is a mixed S/I-type of crustal origin ( 5 0 18 
= 9.6%o) A mylonitic texture is common. The cleavage 
filled with carbonate.

3.4. Pegmatoids

Pegmatoids occur in the form of dikes, but from sur
face observations it can be seen that they can form pods 
too. Dikes intruded into both the restite and granitoids 
(Plate VI, 1-3). Sometimes the margins of the dikes have a 
pegmatoid texture and the middle is microgranite (Plate VI, 
2). Sometimes however the opposite can be observed. Micro
cline is highly ordered with a micrographic texture (Plate VI, 4).

4. Rock-forming minerals and their textural characters

Porphyric plagioclase appears in the'whole section, but 
it is more frequent between 63 m and 175 m in the core. If 
the primary features of the rocks before the K-metasoma- 
tism are considered, then the following frequency of 
appearance of porphyritic plagioclase can be identified: 
granodiorite 40%, diorite 25%, monzogranite 20%, while in 
the quartz diorite, quartz monzonite, monzodiorite, and 
syenite it is less than 10%

Porphyroblastic microcline also appears in the whole 
section. It is more frequent in monzogranite (60%), grano
diorite (30%), quartz monzonite (10%) and rare in dioritic 
rock.

Clinopyroxenes were only found in depths between 91 
m and 192 m. Considering its appearance in the_primary 
rock types before K-metasomatism, the following frequen
cy distribution was observed: diorite (60%), quartz mon
zonite (20%), granodiorite ( 10%)T syenite (10%).

Hornblende appears in the whole section, but is more fre
quent in depths between 40 m and 199 m. It is fresher in the 
higher levels (40 m to 140 m), more altered between 140 m 
and 330 m, and there are only calcite and chlorite pseudo- 
morphs after hornblende below depths of 330 m.

Biotite was found in all samples. It becomes more 
altered downwards.

The accessory mineral titanite was found in almost all 
amphibole-bearing samples. However titanite was absent 
from 40% of the samples without hornblende. The degree 
of its alteration increases with depth, which can be well 
established below 182 m, and there are only pseudo- 
morphs after titanite at depths below 342 m. Allanite is 
also a frequent accessory mineral in the whole section, and 
is commonly metamictized and altered. However, only in 
the depth under 300 m they are completely altered.

10% of the samples studied was diorite on the basis of 
mineral composition and textural features, all in the depth 
interval from 91 m to 160 m. Further 10% of the samples 
has dioritic features (quartz diorite, quartz monzodiorite, 
monzodiorite) in the depth between 63 m-160 m.

Quartz is missing in the fine-grained rocks, while



quartz appears in the course-grained varieties, or even can 
be an important rock-forming mineral. The rocks without 
quartz are rich in mafic constituents.

5. Origin of rocks

It can be established that while there are no clearly 
observable petrologic changes as a function of depth in the 
Üveghuta-1 borehole, some tendencies are apparent: there 
is a maximum in the frequency distribution of porphyritic 
plagioclase between 63 m and 175 m, and hornblende 
between 40 m and 199 m, while clinopyroxene appears 
between 91 m and 192 m, and dioritic features between 63 
m to 160 m.

These tendencies refer to the presence of a medium
grained dioritic body in the depth interval from about 40 
m to 200 m. This dioritic rock body can be characterized 
by porphyritic intermediate plagioclase, clinopyroxene and 
hornblende, and may also have been enriched in titanite.

These primary features could not be completely obliter
ated by the subsequent granitization and K-metasomatism, 
but were partially modified, which is confirmed by the 
replacement textures and alteration of the rock-forming 
minerals, e.g. plagioclase is replaced by microcline, pyrox
ene and hornblende, by biotite, and plagioclase, and pyrox
ene is commonly altered, while microcline remains fresh.

The primary rock in the Üveghuta-1 borehole could be 
porphyritic diorite (with intermediate plagioclase, clinopy
roxene, hornblende, and titanite), which remained as a 
restite during the partial melting of the crust. The partial 
melt was granodiorite to granite in composition (with acid 
plagioclase, quartz, K-feldspar, and biotite). It occurred 
together with a dioritic or even more basic melt, and they 
may have crystallized simultaneously, and these crystalline 
rocks were later affected by K-metasomatism (microclin- 
ization and biotitization). As a result of metasomatism the 
composition of the granodiorite rocks has shifted towards 
monzogranite, and the dioritic ones, towards quartz mon- 
zonites and syenites.

6. Deformation and alteration

Mylonitic textures can be found in all rock types, and 
breccias are also common. The rock cleavages are filled 
with hydrothermal ankerite, Fe-dolomite, galena, spha
lerite, and chalcopyrite, and the wall rock is sericitized or 
chloritized. 7

7. Summary

We have distinguished four rock types in core samples:
1. Porphyroblastic microcline-bearing granitoid, according to 

the mineralogical and chemical composition is quartz 
monzonite and monzogranite with a metaluminous and

peraluminous character. These are so-called K-rich calc- 
alkaline mixed I/S-type hybrid granitoids.

2. Restite they forms lenses in granitoid. The original rock 
was diorite but due to K-metasomatism monzodiorite, 
quartz monzodiorite, monzonite and quartz monzonite 
formed. They are metaluminous, I-type rocks.

3. Microgranite forms monzogranite dikes, has a peralumi
nous character and is mostly S-type in character.

4. Pegmatoids are coarse-grained, containing a maximum 
of microcline and quartz and occurring as dikes or lens
es with a typical eutectic composition.

Genesis. The rocks show a mixed metaluminous and 
peraluminous character (46% and 54% respectively), can 
be classified as I- or I/S-types, and allanite-bearing. These 
granitoids occur in the continent/continent collision zone 
where melt formed due to the crustal compression, and 
mixed with mantle-derived basic melt generated by exten
sion which followed the compression. Late potassium 
enrichment caused K-metasomatism of these mixed rocks. 
The potassium probably originated from a K-rich mantle. 
Potassium enrichment of the mantle could be caused by 
previous subduction of the crust.

These rock types form a so-called calc-alkaline mon- 
zonitic “hybrid late orogenic” (B arba rin  1990) suite of 
granitoids formed during the Variscan orogenesis 
(330-360 Ma).

Similar granitoids occur in the Moldanubicum zone of 
the Variscan belt in the south part of Central Bohemian 
Plutons, around Trebic and Eastern part o f South 
Bohemian Pluton (Rastenberg). The West Carpathian 
granitoids belong to a subduction related calc-alkaline 
trondhjemitic suite while the Velence and South Alpine 
ones are postcollisional calc-alkaline granodioritic suite 
rocks (Figure 1).

The whole crystalline block is strongly mylonitized, and 
the cleavages were filled by microgranite, pegmatite and 
late hydrothermal carbonates. Kink bands and undulose 
extinctions are evidence of strong solid state deformations.

Alteration which took place under a higher tempera
ture includes uralitization, replacement textures, and bioti
tization, and at lower temperature includes sericitization, 
chloritization,.and carbonatization. The formation of chal
copyrite, galena, and sphalerite is considered evidence of 
hydrothermal activity.
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Plate I — 1. tábla

1. 175.0 m, slightly perthitic porphyroblastic microcline with inclusions of biotite, quartz, the groundmass is oriented, *N 
175,0 m, enyhén pertites mikroklin-porfiroblaszt, biotit-, kvarc-zárványokkal, az alapanyag irányított, *N

2. 363.9 m, untwinned porphyroblastic microcline with inclusion from groundmass (biotite is chloritized, plagioclase is sericitized), *N
363,9 m, porfíroblasztos ikermentes mikrokiin alapanyag-zárvánnyal, (kioritos biotit, szericites plagioklász), *N

3. 52.96 m, myrmekitic plagioclase and slightly perthitic microcline from porphyroblastic mylonitic granitoid, *N 
52,96 nvmirmekites plagioklász és enyhén pertites mikrokiin (porfíroblasztos milonitos granitoid), XN

4. 112 m, microcline porphyroblast ‘‘grown into" basic restíte 
112 m, bázisos resztitbe benőtt mikrokiin porfíroblaszt





Plate II — II. tábla

1. 118-119 m, microcline porphyroblast “grown into” basic restite 
118-119 m, bázisos resztitbe benőtt mikroklin porfiroblaszt

2. 199.5 m, albite vein in porphyroblastic microcline,
199,5 m, albitér ikermentes, hullámos kioltású porfíroblasztos mikroklinben, *N

3. 88.7 m, altered plagioclasé indusions in anhedral (groundmass) microcline, XN 
88,7 m, bontott plagioklászok xenomorf mikroklin alapanyagban, ><N

4. 171 m, zoned zircon (BSE)
171 m, zónás cirkon (visszaszórt elektronkép)





Plate III -  III. tábla

1. 191 m, altered állanite (light patches are REE enrichments). The white veinfillings are REE-fluorcarbonates (BSE)
191 m, átalakult allanit (világos foltok RFF-dúsulást jeleznek), környezetében a repedések mentén kivált RFF-fluorkarbonát (vissza
szórt elektronkép) '

2. 205.9 m, mylonitized granitoid with calcite vein, ><N . •
205.9 m, milonitos granitoid kalcitérrel, ><N.-V

3. - 330.7 m, strongly deformed biotite (kink band) and amphibole with biotite inclusion .
330,7 m, erősen deformált biotit (kink band) és amfibol biotitzárvánnyal

4. 337.9 m, kink band in plagioclase, xN
337.9 m, kink band plagioklászban, xN





Plate IV -  IV. tábla

1. 118-119 m, contact of basic restite (porphyritic diorite) and pórphyroblastic granitoid 
118-119 m, bázisos resztit (dioritporfír) és porfiroblasztos granitoid határa

2. 70-71 m, contact of diorite and partially metasomatised monzodiorite (pinkish microcline) . 
70-71 m, diorit és parciális metaszomatózissal (rózsaszínű mikroklin) átalakult monzodiorit érintkezése

3. 175 m, zoned porphyritic plagioclase (restite, porphyritic diörite)
175 m, zónás porfíros plagioklász (resztit, dioritporfír), *N

4. 127.6 m, twinned clinopyroxene (restite, diorite), *N 
127,6 m, ikres monoklin piroxén (resztit, diorit), ><N





Plate V — V. tábla

1. 104.0 nvclinopyroxene twinned according to ( 100) plane, with inclusions of opaque, amphibole, quartz (restite, diorite), ><N 
104,0 m, ( 100) szerint-ikres monoklin piroxen opak-, amfibol-, kvarczárványokkal (resztit, diorit), *N

2. 194.2 m, euhedral allanite in restite, xN.
192’,4.m,'idiomorf allanit resztitben, xN . . • '

3. 332 m, microgranite intruded into porphyroblastic microcline-bearing'grariitoid "
332 m, porfiroblasztos mikroklintartalmú granitoidot áttört mikrogránittelér

4. 138 m, altered plagioclase replaced by microcline (microgranite), xN
138 m, erősen bontott plagioklászt mikroklin „szőrit ki”, (mikrogránit), xN



so



Plate VI -  VI. tábla

1. 161 m, contact of pegmatoid dyke and porphyroblastic granitoid 
161 m, pegmatoid telér és porfiroblasztos granitoid érintkezése

2. 93 m, microgranite dyke intruded in porphyroblastic granitoid with pegmatoid margin 
93 m, porfiroblasztos granitoidot áttörő mikrogránittelér pegmatoid szegéllyel

3. Pegmatoid vein intruded in porphyroblastic granitoid 
Porfiroblasztos granitoidot áttörő pegmatoid ér

4. 224.2 m, graphic intergrowth in pegmatite, xN 
224,2 m, írásgránitos összenövés pegmatoidban, *N






