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Magmatic Rocks of the Karavanke Granitic Massif, Slovenia
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Abstract

The intrusive rocks of the Karavanke Granitic Belt vary in composition from acid to
most mafic. They have been analysed by different authors but the classification of the
rock types is not unique. The use of TAS classification of the rocks is suggested. Accord-
ing to this classification the rocks of Karavanke Granitic Belt consist of predominant

syenogranite and syenite with contem
orite) to intermediate (monzonite) roc
Veins of porphyry syenite with rapa

rocks.

poraneous mafic (gabbro, monzogabbro, monzodi-
ks wich represent about 30 % of the whole massif.
kivi texture occasionally cut larger bodies of mafic

Kratka vsebina

Granitni masiv karavanske magmatske cone je zelo heterogen. Kamnine masiva vari-
irajo po svoji sestavi od kislih (granitoidnih) do zelo bazi¢nih. V literaturi lahko zasledi-
mo razliéna imena za isti tip kamnine, zato predlagamo za poimenovanje kamnin granit-
nega masiva TAS klasifikacijo, po kateri ve¢ino masiva gradita sienogranit in sienit, kam-
nine mafiéne (gabbro, monzogabbro, monzodiorit) in srednje (monzonit) sestave, pa pred-
stavljajo okoli 30% celotnega masiva. Ve&je bloke mafi¢nih kamnin ponekod secejo Zile

sienit porfirja z rapakivi strukturo.

Introduction

The central Karavanke magmatic zone
consists of two parallel elongated massifs,
the Northern Karavanke Granitic Belt,
which is the object of the present paper, and
the Southern Tonalitic Belt, separated by a
thin belt of metamorphic rocks. The Ka-
ravanke magmatic zone lies along the Peri-
adriatic line, and outcrops mainly in the
northeastern part of Slovenia and partly in

the Austrian area, where it is represented by
the “Eisenkappel (Karawanken) Granite”
and “Karawanken Tonalite Gneiss”. It ex-
tends about 35 km from the Slovene -
Austrian border on the West to the Tertiary
sediments of the Pannonic Basin near
Zavodnje to the East (Fig. 1).

The Granitic Belt is mainly composed of
coarse to fine grained acid rocks. The mafic
and intermediate rocks crop out along the
massif and constitute about 30% of the
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Fig. 1. Geological sketch map of Karavanke Igneous zone and investigated area (simplified after Mio ¢
& Znidaréic¢, 1978). 1) granitic belt, 2) Paleozoic green schist with diabase lenses, 3) fine grained
gneiss, 4) tonalite, 5) Triassic dolomite, 6) Miocene conglomerate, gravel and sand

Sl. 1. Shematska geoloska karta karavangke magmatske cone (prirejenopo Mio¢ & Znidar¢ig,
1978). 1) granitni pas, 2) paleozojski zeleni skrilavci z lecami diabaza, 3) drobno zrnat gnajs, 4) tonalit,
5) triasni dolomit, 6) miocenski konglomerat, prod in pesek

whole body. They range in size from
decimetric rounded enclaves, to larger, de-
cametric bodies whose shape is difficult to
obtain due to soil and vegetation. In the
vicinity of the enclaves, K-feldspar mega-
erysts of acid rock are mantled by plagio-
clase. Veins of porphyry acid rock occasion-
ally cut larger bodies of mafic rocks.

The Granitic Belt borders to Paleozoic
phyllitoid shales with diabase dikes and
Triassic dolomite to the North and to meta-
morphic complex to the South Mio¢ &
Znidar¢ié, 1978, Mio¢, 1983). Meta-
morphic xenoliths are common near the
contacts with the country rocks. Granite in-
trusion caused contact metamorphose on
both, northern and southern side of the
massif (Exner,1971;Hinterlechner-
Ravnik, 1978), but the contacts have lat-
er been tectonised.

The rock types have been determined by
Exner (1971) as granite, granodiorite por-
phyry (with rapakivi texture), granodiorite,
diorite and gabbro. The succession from
mafic to acid rocks of the Granitic Belt has
been interpreted as the result of the evolu-
tion of the same parent magma during crys-
tallisation (Exner, 1971, 1976; Faninger,
1974). Diorite, monzonite, syenite, quartz
syenite and granodiorite porphyry with ra-
pakivi texture which appears as dikes be-
tween diorite and granite, are considered to

be rocks of mixed origin produced in the re-
action zones (Exner, 1971).

Faninger (1976) classified the rocks
of the Granitic belt on the basis of modal
analysis as granite, porphyry granite, mon-
zonitic granite and gabbro.

The stratigraphic age of the Granitic Belt
was long a matter of debate.Isailovié &
Milidevié (1964) found blocks of meta-
morphic rocks, impregnated by granite in-
side the tonalite massif, which suggests that
the Granitic Belt is older then the Tonalitic
Belt.

According to stratigraphic position,
Strucl (1970) dates the Granite Belt as
Variscian and Tonalite Belt as Alpine.
Faninger (1974) suggests granite to be
somewhat youngei then Northern Palaeo-
zoic shales, since granite induced contact
metamorphism on them. He also demon-
strated, based on modal and chemical com-
position of rocks, that the Granitic and
Tonalitic belt are related to two distinct
magmatic events (Faninger, 1976).

Radiometric data show that Granite Belt
is of Late Permian to Triassic age. Accord-
ingtoLipollt & Pidgeon (1974), the
rocks of the Granitic Belt yield ages of
227+7 Ma measured on biotite (K/Ar), 2448
Ma on hornblende (K/Ar) and 230£5 Ma on
sphene (U/Pb). Scharbet (1975) obtained
approximately the same ages of 2249 Ma
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and 216+9 Ma, dating the granodiorite por-
phyry (according to Exner’s (1971) clas-
sification) with Rb/Sr method. Dolenec
(1994) obtained initial 87Sr/%Sr isotopic
value of 0.71437 on porphyry granite (cor-
rected for 220 Ma, according to Scharbet’s
(1975) dating) which suggests a crustal
source for this magma.

Classification and petrography

The rocks of the Granitic Belt show
dishomogenety in both, grain size and dis-
tribution of mineral phases. Porphyry tex-
ture is also observed. We therefore suggest
to classify those rocks on the basis of their
chemical composition.
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Fig. 2. Distribution of the Karavanke Granitic
Belt rock types in R1-R2 diagram of De la
Roche etal (1980). ®-mafic and intermediate
rocks, OJ-porphyry rocks, A-acid rocks.

Sl. 2. De la Rocheva klasifikacija kamnin kara-
vanSkega granitnega masiva. (De la Roche
et al. 1980). ®-kamnine mafi¢ne in srednje
sestave, O-porfirske kamnine, A-kisle kamnine.

De la Roche etal. (1980) proposed a
classification of volcanic and plutonic rocks
based on parameters R1 and R2 calculated
from chemical analysis. In this classifica-
tion diagram (Fig. 2), mafic and intermedi-
ate rocks of the Granitic Belt range from
olivine gabbro through syeno gabbro and
syeno diorite to monzonite, whereas the

composition of felsic rocks falls along the
line which separates quartz monzonites
from syenite and quartz syenite as well as
granite from alkali granite.

Bellieni et al. (1995) suggest a single
classification system for all igneous rocks
based on TAS (Total Alkali Silica) chemical
diagram. The classification is in good
agreement with modal QAPF (Streck-
eisen, 1976) , proposed for classification
of plutonic rocks. For this reasons we sug-
gest to classify the rocks of the Karavanke
Granitic Belt according to this TAS classi-
fication (Fig. 3). The mafic rocks of the
Granitic Belt therefore range from gabbro
(or diorite) to monzogabbro (or monzodiori-
te). Intermediate rocks are represented by
monzonite, while felsic rocks range from
syenite to syenogranite. The porphyry rocks
are all syenitic.

According to both classifications, the
analysed rocks form a continuous series
from most mafic to acid, with an obvious
alkaline character, which was not exposed
in previous classifications.

Syenogranite and syenite are fine to
coarse grained and contain plagioclase, K-
feldspar, quartz, biotite and hornblende.
Plagioclases are often altered to sericite. K-
feldspar is represented by euhedral (up to
30 mm in coarse-grained syenogranite)
crystals of perthite or microcline - perthite,
containing inclusions of plagioclase, quartz
and biotite. Quartz forms rounded grains
and small inclusions in K-feldspars. Biotite
and hornblende are euhedral. In most sam-
ples, hornblende is altered to chlorite. In all
felsic rocks, accessory minerals are very
rare and consist of apatite, zircon and sec-
ondary epidote, ortite and clinozoisite.

Porphyry syenite has fine grained matrix
of anhedral plagioclase, hornblende, bi-
otite, K-feldspar and quartz. Phenocrysts
consist of biotite, plagioclase, quartz and
euhedral perthitic K-feldspar, usually rim-
med with wormlike overgrown plagioclase
and quartz. Phenocrysts of hornblende are
rare. Accessory minerals apatite, zircon, se-
condary epidote, ortite and clinozoisite,
and opaque minerals are very abundant, es-
specially needles of apatite.

Monzonite is fine grained, consisting of
plagioclase, K-feldspar, quartz, horn-
blende and biotite. In some samples, biotite
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Fig. 3. Distribution of the Karavanke Granitic Belt rock types in TAS diagram (Bellieni et al., 1995).
Symbols as in Fig. 2.

Sl. 3. TAS klasifikacija kamnin karavanskega granitnega masiva (Bellieni et al., 1995). Simboli so
enaki kot na sliki 2.

replaces hornblende. Quartz forms rounded
grains, surrounded by hornblende and bi-
otite, sometimes together with pyroxene or
plagioclase. Monzonite contains a lot of ac-
cessory apatite, zircon, secondary epidote,
as well as opaque minerals. Hornblende and
biotite are often altered to chlorite.
Muscovite and secondary carbonate occur
in these rocks as well.

Monzogabbro and monzodiorite are fine
to coarse grained, containing amphibole,
plagioclase, biotite and pyroxene. In
monzodiorite, green hornblende sometimes
contains a brown core. Hornblende is partly
altered to chlorite. Plagioclases are euhe-
dral, elongated, with core altered to sericite.
Anhedral sphene prevails among accessory
minerals, and apatite, opaque minerals, sec-

ondary epidote and carbonate are common
as well.

Gabbro is fine to medium grained, con-
taining plagioclase, amphibole, ortho py-
roxene and olivine. Sometimes hornblende
replaces pyroxene. Anhedral plagioclase
grains show deformed twin lamellae. The
accessory minerals are apatite in long nee-
dles, sphene, zircon, opaque minerals, and
secondary epidote.

Conclusions

The Karavanke Granite Belt is a very
heterogeneous intrusive massif consisting of
rocks that range in composition from most
mafic to acid. Due to heterogeneity in grain
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size and distribution of minerals within the
massif, the chemical classification of the
rocks is suggested. The TAS (Bellieni et
al., 1995) classification suitable for pluton-
ic and volcanic rocks was used as it is in
good agreement with QAFP classification
for plutonic rocks. According to this classi-
fication the rocks of Karavanke Granite
belt represent a continuous alkaline series
from gabbro (or diorite) through monzo-
gabbro (or monzodiorite) and monzonite, to
syenite and syenogranite.

The massif consists predominantly of
coarse to fine grained syenogranite and
syenite with contemporaneous mafic and
intermediate rocks, which represent about
30% of the whole massif and are randomly
distributed throughout the massif. They
range in size from small decimetric en-
claves to large bodies, which are occasion-
ally cut by veins of porphyry syenite with
rapakivi texture.
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