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PETROLOGY OF THE SICHEVITA GRANITOIDS
(SOUTH CARPATHIANS)

Nicolae STAN, lon INTORSUREANU, Ton TIEPAC, Constanta UDRESCU //{lf 9‘ 8

Institutul de Geologie si Geofizici. Str. Caransebes 1, 78 344 Bucuresti 32
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intreprinderea de Prospectiuni Geologive gi CGrofizice. Str. Caransebeg 1, 78344 Bucuregti 32.
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Résumé: Petrochimie du granodiorile de Sichewta (Carpathes Méridionales). Le grani-
toide de Sichevita comporte des granites (monzogranites, syénograuites), granodiorites,
tonalites, diorites quartziféres ct trondhjémites. Ces entités sont traversées par des filons
de lamprophyres, diorite-porphyres, aplites, aplites granitiques et pegmatites. Il y a
une bonne corrélation pour la classification pétrologique et chimique, illustrées dans les
diagrammes QAP et TAS (fig. 1, 2). Le granitoide est calco-alcalin (fig. 3). Les granites
sont potassiques, les tonalites, les trondhjémites et la plupart des granodiorites ayant des
caractéres sodiques (fig. 4). Pendant le processus de différentiation les valeurs diminuent
pour Sc, Cn, Cr, Mg, Ni, Feeor, V, Ca; la valeur K aungmente et les valeurs Sr el Na
restent presque constantes. Les éléments radioactifs sont présents en quantités réduites
(U, Th, Rb). Sur base de six mesures radiométriques (tab. 4) et des rapparts réciproques
granite/schistes cristallins adjacents, on peut considérer Page hercynien, possiblement
calédonien du granitoide de Sichevita.

Introduction

The Sichevita granitoid is located in the south-western area of the Almij Mts (Banat, Carag-Severin
district). ,

The granitoid rocks trending north-southwards oceur along a 25 km strip. - 'The maximum width of about 8
km is at the Sichevita village. In the soiith, along the Danube Valley, these rocks are exposed over 6§ km width.
In the north, between the villages Girnic and Sopotul Nou, the granitoid crops oul over 2-3 km width.

The geologic structure of the Sichevita-Sopotul Nou area belongs to the Getic tectonic unit. The meta-
morphic basement includes the Seheg-Lotru Group and the Minig and Buceava formations (Savu, 1979; Iancu,
Maruntiu, 1989).

In the eastern part, the Sichevita granitoid crosses the crystalline schists which are metamorphosed in the
contact area; in the west, it is transgressively overlain by the Mesozoic sedimentary formations from Resita-
Moldova Noud area (Nastdseanu et al., 1981).

The Miocene sedimentary formations overlie transgressively and unconformably both the granitoid rocks
and the crystalline schists.

Previous Studies

The Sichevita granitoid and the crystalline schists occurring in the south-western Banat were cited by
Bockh, Schereter and Schafarzik in the second half of the 19-th century and in the first decades of the 20-th,

According to Streckeisen (1934) the Liubcova (Sichevita) granitoid is younger than the crystalline schists
crossed by it.

Codarcea (1940} changed the name of the Liubcova granitoid to the Sichevita granitoid. In his opinion,
this pluton consists of granite-granodioritic rocks of different types: aplites, aplite-granites, abunding in potash
feldspar, coarse-grained granites with orthose phenocrysts, granodiorites and bictite quartz diorites,
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Constantinof and Foega (1959, unpubl. l‘L])Ol‘t) assigned to this pluton the fol!owmb rock vaes Lonahtes
granodiorites and granites,

Rare elements of the Sichevita granitoid massif were 1!1\'eStlgdLed by Bnlca et al. (1963, unpubl. report)
Birlea and Birlea (1965, unpubl. report).

The microtectonic studies of Bercia and Bercia (1968, unpubl. report) pointed to relevant unconformity
between the irend of primary foliations of granitoid rocks and the trend of foliations of the crystalline schists
crossed by granites.

A synthesis study of geological prospectings for rare e]e111ent=; in the S;chewta massif belongs to Birlea (1970,
unpubl, report) who also elaborated a comprehensive study of accessory minerals from the same area (1975,
unpubl. thesis of doctor’s degree) . *

The metallogenctic potential of gramLo:ds has been recently investigated by Stan et al. (1986 unpubl.
report). .

Petrography of Granitoid Rocks

The Sichevita granitoid was minutely investigated by Birlea (1975, unpubl. report) who recognized the
following components: granites, porphyry granites, pegmatoids, granodiorites and quartz diorites (bearing
biotite and hornblende). These groups are generally valid, although according to the petrochemical studies,
the quartz digrites mostly belong to tonalites. Birlea hersell shows that according to Streckeisen’s (1973)
model classifications these rocks should be assigned to tonalites or trondhjemites. Finally the author adopted
the classification proposed by Jung and Brousse (1959).

An accurate map division of granites, granodiorites, tonalites and trondhjemites is not possible. However,
the areas in which one of the mentioned rock types prevails have been put down.

The Sichevita granitoids exhibit massive structure and coarse-grained, pegmatoid or normal textures. (Jata—
clastic structures and textures occur in the Vreia Valley trending north-southwards.

The mineralogic composition of the Sichevita granitoid includes: quartz, plagioclase, potash feldspart
biotitetmuscovites-hornblende, accessory minerals (apatite, titanite, zircon, magnetite, garnet, pyrite,
monazite). ' ‘

The quartz grains are move or less eqmgranular corroded, elongated and crushed in places due to disjunctive
tectonic stress.

The plagioclase (An 18-35 %) exhibits idiomorphic or xenomorphic, frequently hipidiomorphic contours.
Plagioclase zoning occurs frequently with granitoids containing femic minerals (tonalites and quartz diorites).

K-feldspar reaches centimetric size in pegmatoid granitoids. It shows perthitic, microperthitic or cross-
hatched texture. Karlshad twins are frequent. Poikilitic texture of K-feldspar with plagioclase, biotite, mus-
covite and quartz inclusions appears.

Biotite constitutes well developed, highly pleochroic lamellae; chloritisation occurs frequently. Sometimes
biotite turns into muscovite.

Green hornblende with typical green-yellow-bluish pleochroism shows an extinction angle c¢/ng=18-25%.
Sometimes it turns into actinote with ¢/ng=10-13" or into biotite.

Granites show two textural-structural facies:

a) medium-grained granites, occurring mainly in the south, near the locality Crusovita. They are charac-
terized by the equal size of component minerals (1-3 mm), the leucocrate character and the massive structure,
Mineralogical composition: quartz — 25-48 %, plagioclase — 25-40 % (An 20-25), potash feldspar — 20-48 %,
biotite - 0.1-5 %, muscovite ~ 0.4-2 % and accessory minerals < 1 %.

b) coarse-grained granites exposed mainly north-west and south-west of the village Liuborajdea. The rocks
have porphyry textures with orthoclase phenocrysts ca. 2 ecm long, cemented by holocrystalline matrix with
uniformly grained minerals {ca. 4-6 mm). The coarse-grained granites show crystalline schists enclaves in
places. Mineralogic composition: quartz - 28-50 %, plagioclase — 34-43 % (An 18-25), potash feldspar -
10-25 %, biotite - 5-9 %. '

Granodiorites are closely associated with medium-grained granites, tonalites and trondhjemites in places.
They show the same mineralogic composition as granites, but differ little from the latter by modal composition:
quartz - 22-45 %, plagioclase — 32-60 %, (An 22-35), potash feldspar — 6-20 %, biotite - 2-13 %.

Tonalites and trondhjemites prevail between Camenita and Sopotul Nou. They frequently alternate with
granodiorites and equigranular granites. Tonalites and trondhjemites are medium-grained {1-4 mm}, exhibit
massive structure and holocrystalline texture. The hornblende occurrences in tonalites and quartz diorites
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make them different from granites and granodmnres The tonalites and the trondhjemites differ from granites
and granodiorites also by reduced potash feldspar amounts. The latter is sometimes lacking. Zoned plagioclase
feldspars are characteristic of tonalites and trondhjemites.
_ Mineralogic composition: quartz - 25-40 %, plagioclase (An 25-35 %), potash feldspar ~ 0-2 %, biotite -
2-20 %, hornblende 0.1-5 %, accessory minerals — 0-1.5 %.
Unlike tonalites, trondhjemites contain reduced biotite and hornblende amounts (M < 7 %). Only rarely
the quartz ratio decreases below 10 %. Then they grade into quartz diorites.

Petrography of Vein-like Rocks

Vein-like rocks are represented by aplites, granitic aplites, pegmatites, granodiorite-porphyries and lampro-
phyres. The length of these veins ranges from meters to hundreds of meters. They are not more than 3-4 m
thick. Most frequent are aplites and granodlorlte-porphyl1e=. lampraphyres occur sparsely. Aplites grade into
granitic aplites and pegmatites. The mineral size of pegmatites does not exceed 1.5 cm.

Aplites, aplite-granites and pegmatites are light-coloured rocks, yello‘.vvwhll,mh, exhibiting equigranular
textures. They are not preferentially oriented within the granitoid massif. The mineralogic composition is:
potash feldspar (25-35 %) represented by cross-hatched microcline, perthites, microcline-perthites, plagio-
clase (30-40 %), slightly sericitized, slightly zoned in places (An 16-20) and quartz (20-25 %). Muscovile
(0.5-1 %) and biotite (0.1-0.5 %) occurrences are sparse,

Aplites are allotriomorphic-equigranular, while pegmatites are holocrystalline-coarse-grained.

Granodiorite-porphyries are dark grey, exhibiting porphyritic or aphanitic structure. Mineralogic com-
position: sericitized plagioclase with polysynthetic or Karlsbad twins (25-30 %). These minerals occur as
phenocrysts. The coarse-grained groundmass (40-55 %) consists of quartz and plagioclase.

Lamprophyres are of dark green-black colour and exhibit aphanitic textures. They are usually altered and
pierced by calcite veinlets. The texture is porphyritic, with hialine or intersertal groundmass. The phenocrysts
are represented by olivine, augite, hypersthenc4green hornblende.

Chemistry of Igneous Rocks

. The geochemical characterisation of Sichevila granitoids and of associated vein-like rocks is based on 48
comnplete silicate analyses, 35 spectral analyses and 95 analyses for estimating the U, Th and Rb contents.

Major Elements

The main oxide percentages reported for the Sichevita granitoids range as follows: SiQ2=63.12-75.67;
Al;O03=13.29-18.71; Fe;03=0.40-3.37; Fe0=0.00-2.85; Mg0=0.10-2.60; Ca0=0.60-4.59; K,0=1.69-4.60;
Nas0=3.19-4.60 (Tab. 1).

On the QAP diagram (Fig. 1, normative composition, Rittmann method) the granitoid rocks are dis-
tributed as follows: granites (syenogranites and monzogranites), granodiorites and tonalites. On the TAS
diagram proposed by Andreeva et al. (1981) most of the samples are plotted within the fields of granites and
granodiorites; some leucogranitic features of granitoids and quartz diorite occurrences are also pointed out
(Fig. 2).

Granites are of calc-alkaline character showing very slight alkaline tendencies (Fig. 3).

Granites (syenogranites and monzogranites) are of potassic character, while tonalites and trondhjemites are
of sodic nature. Granodiorites are partly sodic, partly potassic (Fig. 4).

Out of the vein-like rocks (Tab. 2) aplites yield high SiO; (73.40-75.96 %) and alkalis (3.78-5.95 %)
contents, and very low Fe2O3 (0.57-1.67 %), FeO (0.00-0.55 %), MgO (0.03-0.50 %) and CaO (0.36-1.50 %)
ones, similarly to pegmatites: SiO2=71.40 %, K20=06.80 %, Nay0=3.31 %, Fes03=0.58 %, FeO=0.60 %,
MgO 0.85 %, Ca0=0.40 %.

On the contrary, lamprophyres yleld low 5i0Q2 (46.86-48.62 %) and alkalis (Ko0=0.80-1.04 %, Nas0=2.47-
3.00 %) contents and higher FeO (2.80-3.30 %), Fe;03 (4.08- 5.85 %), MgO (9.00-9.33 %) and CaO (8.80-10.92
%) ones. _

Granodiorite-porphyries exhibit oxide ratios, in between aplite-pegmatites and lamprophyres, obviously
tending to the former: S10,=71.93-74.52, Fe;03=0.49-0.85, Fe0=0.55-0.92, MgO0=0.40-1.04, CaO=1.41-2.45;
Ka0=2.27-1.32, Na,0=3.63-1.57.
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FFig. 1 - QAP diagrany: normative composition {Rittmann method)
G, granites (SYG, sycnogranites; MZG, monzogranites); GD, granodiorites;
TO-TRD, tonalites-trondhjemites.

57 64 67 70 73 76

Fig. 2 - Nag(,)fI(QO—-SiOg diagram (Andreeva et al., 1981)
DC, quartz diorites; GD, granodiorites; G, granites;
LG, leucogranites.
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