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3. TECTYONICA $1 GEOLOGIE REGIONALA

STRUCTURE AND PETROGRAPHY OF THE REGION WEST OF
TARCU MASSIF (BEASTERN BANAT)?
by
NICOLA L GHERASI 2, HORST PETIER ITANN 8

Gelic Nappe. Danubian Units. Metamorphic rocks. Volcanoclastics. Volcanic rocks. Major
elements. Sedimentary cover. Anticlinoria. South Carpathians — Crystalline Danubian
tealm — Tarcu Mountains -- Muntele Mic; Sedimenfary Danubian Domain — Fenes

one.

Abstraet

The formations making up this region helong to two main units : the Getic Nappe and
the Upper Danubian. Within the Danubian units the nappe pile consists, {rom top to hottom,
of the Arjana, Mdru, Muntele Mic and Presacina Units. The Arjana Unit consists of the Lias-
D ogger anchimetamorphic volcano-sedimentary formation and of a sedimentary cover repre-
s ented by deposits assigned to the Mahm and the Upper Cretaceous respectively. The volcanic
rock complex has a clear alkaline characler and consisls mainly of trachytes, keratophyres
and pyroclastics. The Mdru Unit consists of the Miru Amphibolite Series. The Muntele Mic
U'nil consists ol the Muntele Mic granitoid which underlies a Jurassic sedimentury cover exhi-
biting peculiar facies features. The Presacina Unit consists of a weakly mmetamorphosed Palco-
zoic basement underlying a Jurassic cover in which rare alkaline igneous rock dykes are also
found. The whole structure presenied was post-overtbrust folded in an antiform which would
represent the southward continuation of the Rol anticlinal structure.

Résumeé

Struclure et pélrographie de la région & Uouest du menl Tarcu (Banal de UEst). Les for-
mations de celie région apparliennenl & deux unités principales : nappe gélique et danubien
supéricur.. T.a pile de nappes des unités danubienncs est considérée par nous étre consti-
tuce, de haul en buas, par les unités d’Arjana, Maru, Muntele Mic et Presacina. L'unité d’Ar-

1 Received May 13, 1987, accepted. for communication and publication -May 18,1987,
presented at the meeting of May 28, 1987,

2 Str. Barbu Delavrancea 13, Bucuresti, seclor 1. )

”'_Jnsti[utll'xl de Geologie si Geolizicd. str. Caranscehes 1, R 79678, Bucuresti 32.
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jana est formée d'une couverture sédimentaire représentée par des dépdts appartenant au
Malm, respectivement au Crétacé supérieur et par la formation volcano-sédimentaire anchimé-
tamorphique d’dge liasique-dogger. Le complexe de roches volcaniques présente un caractére
mettement alcalin et comporte en particulier des trachytes, des kératophyres accompagnés
-de pyroclastites. L’unité de Miru comprend le granitoide de Muntele Mic qui supporte une,
-couverture sédimentaire jurassique aux caractéres faciaux particuliers. L'unité de Presacina
-est constituée d’un soubassement paléozoique légérement métamorphisé (ordovicien-siluricn)
-surmonté d’une couverture jurassique ol se développent aussi de rares dykes de roches éruptives
-alcalines. Toute la structure a &té plissée postcharriage en une antiforme qui représenterait
‘e prolongement vers le sud de la structure anticlinale de Rof.

This paper is based on the investigations started by N. Gherasi
in 1960 and continued in the period 1962 —1963 east of the Ilova and
Armenis localities, dealing mainly with the keratophyre volcano-sedi-
mentary complex. These investigations were subsequently extended
to the basins of the Riul Lung, Riul Alb and Sebesul Mare Valleys by
2 mapping on scale 1 : 10 000, being carried out together with E. Matsch
and H. P. Hann. The presence of keratophyres was pointed out since
1958 by the microscopic determination (of an agglomerate) after an inves-
tigation made by N. Gherasi and 1. Radulescu on the Sebesul Mare Valley.
It is also worth noting that in 1929 A. Streckeisen, traversing the Tarcu-
Pleasa crest, pointed out to N. Gherasi that the eruptive rock complex
which appears round the Pleasa ridge would not represent Verrucano, as
F. Schafarzik had established in 1898, but Liassic formations.

1. Historical Background

The first data on the geology of this region are mentioned by Stur
(1889), Inkey (1891) and Schafarzik (1898 a) who, in a first paper, assigns
to Verrucano the reddish arkosian sandstones which occur from Dragota
to the Deavoia Valley and are overlain by the conglomeratic and argil-
laceous Liassic crossed by diaclases. In 1898 (b) he described felsites
and felsite-porphyries, removed in conglomeratic rocks at Pleasa and
Dosul Ilovei, which he considered to be Verrucano based also on the
presence of some argillaceous shales fragments, arbitrarily assigned to
Culm on the Bolvagnifei Valley. Codarcea (1940) establishes the presence
in the Danubian of some nappe structures, among which also the Arjana
Nappe consisting of Liassic tuffs and basic effusive rocks, Upper Jurassic
Teef limestones as well as of Upper Cretaceous Arjana flysch. The tectonic
map drawn by him is bounded northwards by that presented by us (Pl.
T). Radulescu and Ridulescu (1957, 1958) described keratophyres, por-
phyries, diabases and syenites in the Sebesul Mare Valley basin, east
of Borlova. Boldur (in Réileanu et al., 1958, respectively in Nistdseanu
et al., 1958, 1959) investigated the area extending between Feneyg and the
Tarcu Massif. They established the presence of both a large anticline
formed of Paleozoic deposits in the axial zone and the Arjana Nappe
west of Tarcu and in the Pleaga ridge, which would be overlain by the
Upper Cretaceous flysch nappe. Hurduzeu (1962) prospected the area
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situated between Fenes and Armenig for iron ore deposits. Nistéseanu
(1967) points out that the volcano-sedimentary series extends up to the
Riul Lung Valley, underlying wildflysch deposits. In 1968 he carried out
a systematic study of the Paleozoic and Mesozoic deposits from the Ideg
Valley to the Riul Lung Valley. The Jurassic limestones are considered
olistoliths in a wildflysch type Upper Cretaceous. Nistdseanu (1979)
contributed important specifications regarding the lithology and strati-
graphy of the area situated between the Cerna and the Hideg Valleys.
Concerning the Jurassic, he distinguishes between a Presacina facies
and a Fenes facies, comprising the gritty conglomeratic Lower Lias,
the prevailingly clay Middle Jurassic containing Entolium liasicum Nyst.,
the argillaceous Toarcian bearing Harpoceras which supports a voleano-
sedimentary complex assigned to the Middle Jurassic-Upper Jurassic
pro parte. ‘

Researches were carried out by Gherasi and Savu (1969) and Savu
et al. (1973) on the Muntele Mic Granitoid and the crystalline schists
delimiting it.

In recent years the researches on the geology of the Tarcu-Godeanu
region have developed due to the mappings for the elaboration of the
Geological Map of Romania, scale 1:50.000 Godeanu sheet (Conovici
et al., 1986, 1987). These investigations cover an area which is delimited
by or, in a restricted zone northeastwards, overlaps the area presented
in our map. It is worth mentioning the studies made by S. Nistéseanu,
D. Russo-Sindulescu, T. Berza, V. Iancu, A. Seghedi, B. Negrea which
will be further discussed in this paper. We also mention the recent comamu-
nications regarding this area, presented by Né#stdseanu and Negrea (1986,
unpublished) and Tancu et al. (1990).

2. Geologic Setting

The formations making up the presented region belong to two
principal units : the Getic Nappe and the Upper Danubian. The latter
comprises several recently established units (Berza et al., 1983). Within
it we distinguished the following units : the Arjana Nappe with the Upper
Cretaceous flysch, the Miru Unit, the Muntele Mic Unit and the Presacina
Nappe, which is in lower position. The partly anchimetamorphic Arjana
Nappe consisting of a Jurassic volcano-sedimentary formation with kera-
tophyres, trachytes, included in a tuff and tuffite mass, thrusts over
both the Liassic of the Presacina, respectively the Feneg Units (sensu

- N#staseanu, Negrea, 1986) and the Muntele Mic Granitoid. The Miru
Unit, consisting especially of amphibolites which contain also gneiss
interbeds, represents the southern termination of a zone which reaches
the maximum thickness east of Bistra Mirului, enclosed between the
Getic Nappe and the Muntele Mic Unit which it overthrusts. The latter
unit comprises the granitoid massif of the same name as well as Jurassic
deposits developed over small areas. North of the Craiu Valley it is noticed
that the overthrust of the Muntele Mic Granitoid and of the neighbouring
crystalline schists (Gherasi, Savu, 1969 ; Kriutner et al., 1981) was in its
turn resumed by the overthrust plane of the Arjana Nappe. Regarding
the latter nappe it is worth mentioning that Codarcea (1940) established
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the. presence of -two. facies of the Liassic and Dogger: the Presacina and
the Arjana facies. The latter consists of basic effusive rocks, tuffs and

reef limestones bearing corals and brachyopods. The Arjana Unit thrusts

over the Lower Jurassic and Cretaceous in Presacing facies within which -
the volcanic products are rare. The Arjana Nappe comprises also Upper
Cretaceous. flysch which is underlain by wildflysch. -

3. Getic Nappe

The medium intensity metamorphics of the Sebes-Lotru Group
develop between Virciorova to the north and Ilova to the south, therefore
in the north-western extremity of the investigated region, making wup
the Getic Nappe or, more exactly, the Turnu Ruieni Scale. The presence
of this scale was established further north, in the Slatina Valley basin
by Hann (in Savu et al., 1981) and the succession of lithological sequences
characterizing it has been presented also by Hann (1987). A horizon con-
sisting of white, quartz-feldspathic gneisses associated with numerous
amphibolite levels is characteristic. The respective sequence, assigned
by Kréautner (1980) to the leptyno-amphibolic formation, is found also
in the region south of Virciorova. The white quartz-feldspathic gneisses
arc found here on the Plaiul Mare Crest in the Albinele Valley and on the
Girdea ridge constituting a horizon. We also note the large development
of the amphibolites. In addition, there are alignments marked by mylo-
nites and ultramylonites striking approxlmatelv N —8, along some reverse
faults, paralle] to the Getic overthrust which represents a- continuation -
of those pointed out also in the Turnu Ruieni-Slatina Valley zone. On
these fracture lines, around which the effects of a dynamic metamorphism
are visible, minera]izations are also located (pyrite, pyrrhotite, chalco-
pyrite),e.g. in the right bank of the Bolvasnitei Valley, at Piatra Popii.
These mineralizations are idenfical with those encountered further north
in the Turnu Ruieni Scale, described by Savu and Hann (1981) who show
that they are part of the Turnu Ruieni-Teregova-Lipusnicel metallo-
genetic district, situated on the third alignment of Laramian eruptions
from the banmtlte metallogenetic province. -

_ On. the Bolvasmtel Valley sillimanite- pmaonmss 5, mlomamteS':
and rare pegmatibe veins were also encountned ' ,

4. Uppel' Danuhlau Umtq

’l‘he map plesentedﬂ(Pl ili II) comprises the south-western end of a
zoné exhibiting these structuml features, which borders further north
the Haterr Basm in the east-west direction <L11(1 thbll bends sout}m ards.

4.1. Arjana Nappe

‘In the investigated region this tectonic unit consists of the voleano~
sedimentary formation belonging to the Lias, Dogger and possibly ‘the -
Lower Mahn as well as of a cover repreﬁentz,d by deposits belonging tq
the Malm and the Upper Cretacedus respectively. To the north- emt of -~

1 4 - S g SRRy [ P e
Institutul Geologic al Romaniei
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the investigated region this unit was named the Muroniu Nappe, compris-
ing also Paleozoic deposits and at the same time showing a scale structure
(Ni#stageanu, Negrea, unpublished).

4.1.1. Upper Cretaceous and Melm Sedimentary Deposils

In the western part of the investigated area the Upper Cretaceous
deposits constitute an important zone extending from the western part
of the Sadova Noud towards the south and bends in the eastern part
towards the north up to below the Tarcu - Massif. South of the Deavoia
Valley an Upper Cretaceous pateh extends over the Dosul Deavoiel ridge
up to the Hideg Valley. These sediments overlie transgressively the vol-
ane-sedimentary deposits as well as the Jurassic limestones. Nastiseanun
(1968) establishied their transgressive character. Codarcea (1940) consid-
eved these deposits as belonging to the Arjana flysch. The deposits
consist of sandstones, conglomeratic sandstones, conglomerates. In their
basal part there are also conglomeratic sandstones and conglomerates
inelnding rounded elements formed of prevailingly white quartz, lime-
stones, but alto Iiassic black shales and igneous rocks. Conglomerate
levels containing especially quartz elements were encountered at Poiana
faltd. In the Riul Alb Valley the sandstones constitute diaclased massive
banks with gritty shale interbeds and subordinately thin (5—10 cm),
slightly micaceous black argillaceous shale interbeds. Within the succes-
sion conglomeratic sandstone levels occur, suggesting a rhythmical sedi-
mentation.

The Upper Jurassic limestones crop out at the top of the volecano-
sedimentary formation and under the Upper Cretaceous flysch deposits.
Fine, hard, red marly, citen schistosed limestones are noticed in the Dea~
voia Valley, which grade to whitish limestones showing red ‘“flames”
aind spathic Hmestones. Owing to some Saccocmidas remunants (4 pelagie
cxinoids) these limestones were assigned to the Kimmeridgian. In places
the spathic limestones contain keratophyre fragments.

4.1.2. Voleano-Sedimeniary IFormeation

Starting with the Deavoia basin this fermation develops north-
wards, reaching the maximum thickness (over 5 km) between Sadova
Noud and the Pleasa crest, and ending in the left bank of the Craiu
Valiey, under the Muntele Mic Granitoid. The voleanic products prevail,
and the Liassic sediments appear as discontinucnus intercalations, greatly
varying in thickness {Pl. I). Psephitic-psammitic deposits are found in
the bhase, siich as those on the Armenis Valey, downstream bthe granite
window, where coarse sandstones occur. Conglomeratic sandstones and
massive quartzitic sandstones underlying pyroclastics were noticed on
the Boghii Valley, a {ributery of the Armenis Volley, both downstream
and upstream the granitoids. These sarndstones reaching a few meters
in thickness differ from those on the Riul Lung Valley which belong to
the Tiassic and Presacing facies and reach 469 m in thickness (Wastd-
seamu, 1879). Further north of the spring of the Sadovita Velley, at the
beight of 950 m (under Poieni) quartzitic sandstones are found. Grey-
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quartz sandstones are distinguished on the Morii Valey, beyond the second
granitoid body. Conglomeratic and feldspathic sandstones are found
also on the crest east of the Porcului Brook, tributary of the Bolvasgnitei
Valley, towards Dosul Ilovei, at the altitude of 750 —780 m. The Liassic
deposits consist mostly of black argillaceous, siltic shales forming often
thin, metric interbeds that cannot be mapped.

The voleanic rock complex exhibits a clearly alkaline character
and consists of trachytes, keratophyres which prevail, accompanied by
pyroclastics, bostonites, rarely oligophyres, dacites and augite andesites
as well as small syenite bodies. Pyroclastics are represented by micro-
conglomerates and lapilly tuffs, while agglomerates occur only in a few
outcrops. Tuffs and tuffites are widespread in the Armenis Valley basin.

Trachytes are rocks that underwent the least albitizations; they
oceur as dykes or lava flows, the most widespread of which was mapped
in Mount Pleasa . They look like felsites, are greenish or violaceous,
respectively dark grey south of the peak, showing sometimes a chlorite
network. South of this peak a pyroclastic lava including trachyte frag-
ments exhibiting a vitrophyric texture, surrounded by a microgranular
lava resulted through devitrification(Pl. III, Fig. 1). Karlsbad twinned
orthoclase is noticed in the same section, in a felsitic lava. Porphyric,
rarely glomeroporphyric structures occur, while phenocrystals may lack
in places. The groundmass is as a rule trachytic, bearing parallel feldspar
microlites or a fluidal structure appears (Pl. III, Fig.2). The groundmass
is frequently a devitrified glass determining an intersertal type structure
with feldspar microlites randomly arranged in a cryptocrystalline mass
(P1. I1I, Fig. 3). The orthoclase often shows concealed spots that indicate
an incipient exsolution stage, while three universal stage values are
of —2V = 60—65°.

The tectonic movements resulted in the rock laminations preceded
by cataclasations. The dynamic metamorphism generated *S” planes
that generally adapted to the flow directions ; along them sericites formed,
which are disposed in thin, parallel bands, along which the fragmented
feldspars are aligned (PL. IIL, Fig. 4). Sometimes the sericite mass includes
small relict orthoclase erystals.

South of the investigated region, in the Deavoia Valley and at
Poiana Bradului, trachytes show a K-feldspar which is inhomogeneous
at extinction and exsolution cryptoperthites lending a spotted aspect
to the phenocrysts. Plagioclase is an acid oligoclase. The matrix shows
a clear trachytic structure with parallel feldspar microlites.

Keratophyres are the prevailing rocks, being associated with pyro-
clastics. The latter are crossed by keratophyre dykes, more rarely by
bostonites. The rocks are whitish-yellowish or greyish, in places dark
grey. Due to the laminations sericite and chlorite stripes form over the
respective surfaces. The feldspar phenocrysts are usually distinguished
with the naked eye and their presence enabled us in most cases to distin:
guish between keratophyres and massive tuffs on the field. The structures
visible under the microscope are generally porphyric, while the ground-
mass is trachytic, more rarely microgranular. The feldspar microlites
are most often divergently disposed (Pl. IV, Fig. 2) or parallel and undu-
lated, when the texture is fluidal. The main mineral is the usually albitized
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orthoclase resulting in the schachbrettalbite. Chlorite bearing biotite
and augite relicts were sporadically noticed. The orthoclase crystals,.
which show universal stage values of —2V = 60 —64°, are often cataclased
and rotated. The presence of anorthose was mentioned by R&dulescu
and Rédulescu (1959). Anyway the percentage of mafic minerals was
reduced within the rock.

The keratophyric pyroclastics have been classified from the granu-
lometric point of view as follows : tuff 1 —4 mm in diameter, lapilly tuffs.
4 —32 mm, microagglomerates 32 —50 mm (Wentworth, Williams, 1932).
The cartographic separation of these products was not possible, only
the agglomerate outerops could be distinguished. The latter are found
over a restricted area, between the upper course of the Irighis Valley
and Mount Pleasa . Pyroclastite may contain also argillaceous shales.
fragments that may reach 25 cm in diameter, where, east of the southern
peak, the agglomerates contain enrolled trachyte fragments exhibiting:
a vitrophyric texture (Pl. IV, Fig. 3).

Microconglomerates consist of whitish fragments included in a
dense mass which is brown-greenish, sometimes red-violaceous in colour
due to the iron hydroxides. This coloration made Schafarzik (1893 a)
consider them Verrucano. Laminations determine in places ocular aspects,.
the rocks becoming schistous. Microconglomerates contain keratophyre
angular or rounded fragments (Pl. IV, TFig. 1) displaying a trachytie or-
divergent arborescent texture as well as isolated albite, more rarely ortho-
clase fragments. The basic microconglomerates can be recognized by their
green sometimes violaceous colour; they contain a lot of chlorite and
femic mineral relicts. They are associated with ferruginous types, in their
turn associated with tuffites, with an argillaceous component and a Fe
content ranging between 6 and 129, (Gherasi et al., 1971). These rocks.
are found in the Deavoia Valley basin, in the Pietroasa Valley and in the
crest situated on the right side as well as in the Cilina Mare and Larga
Mare Valleys. Microconglomerate and ferruginous tuffite levels crop out.
over more restricted areas in the Armenis Valley basin and in the Riul
Lung Valley.

The lapilly tuffs enable the best observation of pyroclastics in thin.
sections, showing rather varied aspects. In addition to keratophyre frag-
ments exhibiting a trachytic or microgranular, more rarely of intersertal
type structure, hyalopilitic textures with dark brown glass also occur
(Pl. V, Fig. 1). These tuffs were affected by a quite evident anchimeta-
morphism which starts with a cataclasation and the sericite formation
(PL. V, Fig. 2); a foliation is noticed among the schachbrettalbite crystals,
while a microfolding occurred in a more advanced stage (Pl. V, Fig. 3).
Regarding the distribution, it is found that the lapilly tuffs prevail over:
the microconglomerates. A basic lapilly tuff from the Sadovita Valley —
Coama Fintinele — Valea Morii area contains opaque fragments of basic
lavas with miecrolites, trachyte fragments, feldspar and angular quartz.
erystals (Pl VI, Fig. 1).

Crystalloclastic tuffs were encountered at Dosul Ilovei and in the
Armenis Valley. Those at Dosul Ilovei contain brown glass fragments:
and colourless fragments of microgranular feldspar aggregates, the vitre-
ous groundmass being ecrypto-microcrystalline. The presence of some
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unalbitized X-feldspar erystals indicates a trachytic tuff. In the Armenis
Valley, the tuffs and tuffite: are widely distributed, having at their bottom
Lower Liassic coarse sandstones or microconglomerates. In the right bank
of the valley a tuff is found, formed of a cineritic mass bearing feld-
spar microlites, which isin fact a devitrified glass of very fine granu-
lation and small oxidized pyrite crystals. The cement includes feldspar
crystals, quartz, muscovite, sericite, biotite grains.

Bostonites form grains crossing the keratophyre pyroclastics in
the Craiu Valley, the Irighis Valley and in the Crucisoara Valley or in
the Deavoia Valley and in the Poiana Bradului ridge. The feldspar devel-
oped divergently in small and equal prisms, but randomly disposed, is
characteristic of the bostonitic structure. In places a porphyric structure
is found (Irighis Valley), with small unalbitized K-feldspar phenocrysts,
which is orthoclase (—2V = 65—70°). It forms sometimes elongated
prisms (PlL. VI, Fig. 2), replaced by schachbrettalbite. The rocks present
flow textures and are affected by cataclasations and laminations.

Dagites are found on the Fata Rugilor crest in the form of a dyke
piercing the pyroclastics. Small quartz crystals can be distinguished also

megascopically. Under the microscope one can .notice that small poiki-
litic melanocrate mineral phenocrysts are completely calbonated (pyro-
xene) and oxidated (hornblende).

Plagioclases (oligoclase) are elongated along the “‘c” axis, 1nd10at1ng
a viscoub magma (Giuse#, 1974). Quartz shows rounded phenocwstq which
are corroded on the margin, while the groundmass is microgranular and
consists only of plagmclases

Syenites generally form small bodies both in the north and south
of the 1nvevt1gated region. Radulesecu and Radulescu (1959) described
them for the first tlme The syenite bodies are here crossed by kerato-
phyres, therefore are older. Under the microscope the K-feldsparis spot-
ted, being at present an exsolution of patch-perthite and is replaced by
schachbrettalbite, which penetrates within it. Chlorite and carbonates
are also noticed. On the Crucigoara Valley two small bodies are encoun-
tered, and close to the one situated in the vicinity of the confluence with
the Sebes Valley -a silicate marble formed through infiltration meta-
somatosis is present. The marble contains forsterite and small green spinel
crystals. The presence of this rock is difficult to explain as the pyroclastics
do not contain also limestones at the level where the intrusion took place.
Microsyenites consisting of X-feldspar, albite and very small amounts
(below 19,) of hornblende and biotite are found in the Deavoia Valley.

The dark grey oligophyres crop out on the Irighis Valley, in the
Strimbu Valley, on the Virateca Peak as veins piercing black argillaceous
shales, tuffs and agglomerates. They contain plagioclase phenocrysts in
a microgranular groundmass. Plagioclase (An 12 —16) is often twinned.
Hornblende is highly oxidated, biotite is chloritized. The groundmass
is microgranular, but also vitreous. The rocks are often intensely laminated,
even mylonitized.

Andesites are rocks which were previously mentioned or described
as diabases, diabase-porphyrites (Schafarzik, 1898 a), respectively uralitic
porphyrites and diabase porphyrites (Gheras1 et al., 1971). According
to the present classifications, these rocks are pyroxene andesites. Andesites



9 STRUCTURE AND PETROGRAPHY OF THE REGION WEST OF TARCU MTS 13

form dykes crossing the pyroclagtics from west of the Virateca crest,
the Cuntu \ Valley and north-east of the Pleasa Peak, then in the vmlmty
of the grauite windows, south of the Bolvamﬂ;el Valley, in the Morii
Valley, the Sadovita and Armenis Valleys. There are two veins on the
last two valleys, one of which contamm pyroxene crystals reaching 1.5 cm
in size. On the Rinl Alb Valley they appear in the vicinity of the conflu-
ence with the Pietroasa Valley, and at Poiana Bradului they pierce a
keratophyric dvke, being therefore subsequent to the latter. Andesites
are dark green roeks. in “which pyroxene crystals are noticed, developed
in short prisms and faintly pink-brownish coloured. The anomalous Dbire-
fringence colours as well as an hourglass zoning indicate the presence
of a titaniferous augite in which ng: ¢ = 44 —48°. The pyroxene urali-
tization may lead to their complete transformation, an acicular actinolite
being formied. Hornblende frequently occurs chloritized. Plagioclases
occur as idiomorphie, zoned or polysynthetically twinned crystals. The
microlite groundmass is hardly distinguishable, being filied with opaque
minerals (Pl VI, Fig. 3).

The Jurassic sediments, represented by black argillaceous shales
are intercalated in the pyroclastic mass. On the Virateca crest greyish
gericite anchimetamorphic argillaceous shales are found,. mmkxmT the
foliation, being succeeded by fme white sandstones at a oreater altitude
(1.040 m hcwht) Argillacecous shales crop out also at the confluence of
the Sebes Valley with the Crucisoara Valley. White micaceous sandstones
alternate with argillaceous shalcs, mlcroconfrlomera‘ces and . schistose
tuftites forming bt(‘op rocks on the Richita Vqllev tributary of the Cuntu
Valley.

The Alpine, mostly dynamic metamorphism affected obviously
but unevenly the rocks of the volcano-sedimentary formation. This is
why the structure of the eruptive rocks was not uniformly modified.
Vwhen lamination planes get formed, they contaln sericite, constituting
bands that mark the foha‘uon Pyrocla\tuw, were affected to the same
extent, Within them 3" planes were generated, the cliarest anchiine-
tamorphic aspects being noticed in the lapiily tuffs.

4.2, Mdaru Uni?
(Krautner et al., 1981 ; Berza et al., 1983)

In the area presented in this paper only the southern partof this
it can be followed between Iova in the south to the Sopot Valley
towards the north, constituting a narrow zone which is better exposed
on the Bolvasnitei Valle v. The Maru Unit is overthrust by the Getic Nappe,
while the overthrust planc covers calcareous sedimentary deposits (in-
tensely laminated, probably Mesozoic, white-greenish microcrystalline
limestones which ove1he transgressively e Maru amphibolites. It is
worth meuntioning that the over‘bhrust plane of the Getic Nappe. was
previously iwmgd (Gherasi et al., 1970) fariher west inside the meta-
morphic pile, belonging to the Sebes—Lotru Group. The Miru amphibolites
{the Miru Series respectively, Savu et al., 1984) are represented by an
aiternation of amphibolites more or less migmatized amphibolic gneisses
with guartz- foldspa’rhlc gneisses and sometimes almandine and kvamte
paragueisses.
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4.3. Muntele Mic Unit
(Krdutner et al., 1981 ; Berza et al., 1983)

In the north-western part of the investigated region, this unit is
overthrust by the Miru Series amphibolites, therefore by the Maru Unit
(Pl. T). Towards the east the Muntele Mic Unit underlies also tectonically
the volcano-sedimentary formation of the Arjana Nappe. The unit consists
of the Muntele Mic plutonic massif which preserves north-eastwards also
a crystalline schist cover—the Bérnita Series (Savuet al., 1981) ; the schists
are arteritically migmatized or mnot, in places forming enclaves in the
granite mass. Also here the Muntele Mic Unit overthrusts the Presacina
Unit which is thus in lower position with respect to the other units.

The Muntele Mic Granitoid underlies transgressively and uncon-
formably the sedimentary cover of the tectonic unit represented by Ju-
rassic deposits.

4.3.1. Sedimentary Cover

The Munteie Mic Granitoid is overlain transgressively by quartzitic
arkosian sandstones, light grey, slightly micaceous, fine sandstones
altered by limonite, as can be seen, for instance, on the Bobului Valley,
right tributary of the Bolvagnijei Valley. White massive arkoses are found
on. the hill north-east of the Runcu Peak. Based on lithofacial similarities,
it is assumed that these rocks represent the Lower Lias. Round the Runcu
Peak conglomeratic sandstones bearing black quartz curvicortical coaly
sandstones and fine sandstones are also encountered. Feldspathic sand-
stones astwell as coarse quartz sandstones are well exposed in the Satului
Valley. On the right bank of the Ilovita Valley, south of the Runcu Peak
and quite close to the boundary with the granitoid, magnetite blocks
containing hematite (82.209%, Fe, O,; 57.339, Fe) are found in some
greyish-reddish brittle sandstones. The round quartz grains within sand-
stones, observed under the microscope, indicate their clastic origin,
namely their connection with the Liassic sandstones. South of Piatra
Tlovei, in the base of the Upper Jurassic limestones, spathic yellowish
limestones and bedded greyish limestones, limestones presenting hematite
veins or, farther north, limy sandstones with echinid remains (ossicles),
grey-blackish quartzitic calcarenites are found, while on the path under
the hill spathic dark grey limestones and yellowish limestones are present.

These rocks were assigned to the Dogger. South-east of Piatrs
Tlovei, the granites are overlain by limy-gritty shales with greyish-silvery
phyllite interbeds that can be seen in a ravine, tributary of the Morii
Valley. These deposits probably belong to the Lias.

Massive grey and white limestones follow in continuity of sedimen-
tation, which would represent the Malm. They are microcrystalline, do
not contain organic traces, but contain siderites instead ; they are schist-
ose in the base, microfolds being sometimes noticed. These limestones
were assigned by Schafarzik (1898 a) to the Malm, showing similarities
to the Stidnulet Limestones (Piatra Iorgovanului), which belong partly
to the Malm based on a Nerinea sp. form.
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4.3.2. Granitoid Massif

The granitoids make up a plutonic massif, reaching the maximum
thickness in the north of the presented map (5 km) and continues uninter-
ruptedly southwards up to Sadova Noui. South-east of the latter locality
the granitoid outcrops represent windows of the unit to which they belong,
which underlie the volcano-sedimentary formation of the Arjana Nappe.
The granitoid is often quite laminated due to the dynamic metamorphism,
which may determine even sericite schist aspects (Valea Boghii-Sadovita
Valley).

The main eruptive body consists of granodiorites and granites. Subor-
dinately biotite quartz diorites are found. As regards the petrography
of these rocks, we mention that the respective data are found in the papers
written by Gherasi, Savu (1969) and Savu et al. (1973).

4.4. Presacing Unit

The rocks belonging to this unit, which are in a lower position with
respect to the other units, belong to a Paleozoic basement and a Jurassic
cover, sporadically crossed by eruptive rocks dykes (bostonites, kera-
tophyres and oligophyres) and rare tuffite interbeds.

4.4.1. Bruptive Rocks, Agglomerates, Tuffs, Tuffites

On the right bank of the Riul Lung Valley, east and south-east
of the Pleasa crest, the only zone where the eruptive rock dykes are some-
what more widespread is to be found. These dykes occur only sporadically
in the rest of the area covered by the Jurassic formations.

Bostonites form dykes, under the microscope show a trachytic
structure with parallel or divergent feldspars, contain schachbrettalbite
with typical twins, accompanied by about 159%, chlorite.

Oligophyres form also dykes and contain plagioclases (An 12) partly
calcitized . The mafic minerals are chloritized. The brown groundmass
exhibits a trachytic texture with feldspar microlites containing glass
relicts in various devitrification stages.

Agglomerates occur only east of the Miufon locality in the basin
of the Cuntu Valley, covering restricted areas. The tuffs and tuifites are
somewhat more widespread as compared to the agglomerates. They are
found, for instance, on the Seroni ridge, in the north-eastern part of the
investigated region. Tuffites show a marked foliation ; under the microscope
small oligoclase crystals are noticed as elongated laths, aligned along the
laminated planzs. The rock mass is a siltite consisting of millimetric la-
mellae, containing angular quartz associated with calcite. This tuffite
is underlain by Lower Liassic conglomeratic sandstones. North of the
Seroni Peak greenish tuffs presenting an evident foliation crop out along
with a bostonite (Pl. VI, Fig. 2). The tuff shows a microlenticular structure
due to the laminations and contains rare oligoclase crystals. The glass,
devitrified to a large extent, contains fine-grained feldspar associated
with sericite and opaque minerals.



16 .. N. GHERASI, H.P. HANN - 1z

We point out the anchimetamorphic processes which affected cspec-
ially the tuffs and tuffites.

One should also mention that in the Craiu Valley basin a few ser-
pentinite bodies are found, which have been recently considered (Savu
et 4l., 1986) as olistoliths.

4.4.2. Jurassic Sedimentary Deposits

_ Since the Lias sediments of an age which includes also the Dogger
- (Gherasi et al., 1970, 1971) deposited transgressively over a Paleozoic
basement. In the Cuntu zone, in the upper basin of this valley as well
as on that of the Craiu Valley, sandstones prevail ; they are whitish feld-
spathic bearing white quartz veins, or coarse feldspathlc, almost conglo-
meratic. On the Strimbu Valley slightly metamorphosed sericite feld—
spathic sandstones were encountered. Gritty shales. and phyllites, dark
greyish limestones with echinid remains (ossicles), were also found, being
intercalated in black argillaceous shales also in this region. The sandstones
are generally overlain by the black argillaceous shales. According to
Boldur (in Nastdseanu, Boldur, 1959), in the basin of the Riul Lung and
Riul Alb Valleys the Lower Liassic is represented by conglomerates,
microconglomerates, sandstones and arkoses. The Middle Lias consists
of.black shales, the age of which was established based on the Frondicu-
laria cf. pulehra Terquem, found by Boldur (in Niastdseanu, Boldur, 1958)
in these rocks, on the Riul Alb Valley.

The recent investigations indicate that the whole pile, which, as
shown by Gherasi et al. (1971), contains also sandstone and argillaceous
black!.shale interbeds, in which hard fine greyish-blackish limestone
layers -are found, and which is crossed by the above-described dykes,
includes:a}so the Dogger. On the other hand, N#stdseanu and Negrea
{unpubl.)assign the zone situated in the north-east of the map (Seroni Peak),
considered by us of Liassic age, to the Paleozoic, and at the same time
place this seetor in the Muroniu Unit.

4.4.3. Pdleozoic, Formation (Riul Alb Formation, Nistéseanu, 1975)

The Upper ‘Ordovician-Lower Silurian age of this formation, also
named the Riul Alb Formation, was established by Boldur and Visarion
(1972) based on palynologic and stratigraphic data. The rocks of this
formation were encountered over larger areas in the basing of the Riul
Lung and Riul Alb Valleys (Pl. I). The outerops from the banks of these
valleys constitute large rocky areas as the rocks are hard, eompact, with
a slightly marked, though visible greyish-greenish or greenish schistosity.
The quartz grains, visible also macroscopically, indicate a detrital char-
acter.  As shown by Gherasi et al. (1971), chlorite greenish pelitic rocks,
more rarely subgraywackes, dark greyish argillaceous shales and siltite
rocks, feldspathic sandstones bearing chlorite and microconglomerates
(especially on the Riul Tung Valley) are also encountered. Siltites contain
small subrounded quartz and plagioclase fragments within a fine argilla-
ceous, sericite 4- chlorite mass. The pelitic schists show a fine sericite
aggregate. Small muscovite lamellae form through the sericite recrystal-
lization. Calcite appears on diaclases in places. The chlorite feldspathic:
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sandstones are marked by the fact that the inain minerals have the long
axes parallel with the foliation.

The Riul Alb Formation contains also some intermediate eruptive
rock dykes which cannot be described so far due to the lack of information.

5. (zeochemical Data

The chemical analyses presented in Table 1 concern exelusively
eruptive rocks of the volecano-sedimentary formation. Two of them (sam-
ples nos. 296 and 287), however, come from a region situated outside the
nresented map, namely north-east of Mount Cileanu, close to the
north-eastern erest (287) and on the Plaiul Mare Crest of the Virciorova
crest above the springs of the Suculet Brook (296).

TABLE 1

2 o @) Q@ _ =
sIEsl 21212 812|888l 2]ElS|S|.18 28
Z |& 7 2 2 o = = = | © 7, k4 S =~ &) ? © A 8

|

1| 296/47 .35/14 .57{5 .86[6 .64/0 .23!6 .75|5 .81]2 .50|3 .10)2 -62] .79] .20{0.00(0.00]3 .15/99 .57
2 5862 .70[14 .70{1 .10}4 .16[0 .90{2 .34[1 .35|6 .40|1 .06] .62(0.00/1.20/0.82{0.71[0 .12(98 .18
3 50164 .00)17 .18{3.09!& .89{0 .00{2 .08} .51{6.20}3 .30 .30;0.00[0.00]0.00]0.00}0.10|98 .71
4 61164 .36{15 .53|5 .02{1 .60/0 .50|1 .40|0 .70|7 .70|1 .01} .00;0.04(0.00{0 .10]0 .05{0.07|98 .52
5 1 118{65.14{16 .59} .74{3.01|0.09{ .63{1 .54i4 .70{5.18] .54|0.0510 .88!0.24i0.210.33/98 .89
6 | 287!66.68{18.58/1.68] .76]0.06|1.16] .98|3.77|3.50| .31)0.07|0.00{0.00{0.00]1.99/99.25
7 54173 .30/16 .25(1 .68{0 .13;0 .00{2 .38!0 .85{2.00|2 .36; .00[0.03,0.00;0.0810 .07i0 .05{59 .38

296 Andesite,Cdleanu-Obirsia Hidegului, 2,050 m altitude ; 58 Trachylc, Bolvasnifei Valley;
50 Keratophyre, Tilva ridge, 1,030 m altitude ; 61 Keratophyre, Irighis Valley, 895 in allitude ;
118, Keratophyre, Faja Rugilor; 287 Dacite, Brustur Formation, the Suculct Spring, 1,900
m aititude ; 54 Trachyte, Tilva ridge, 1,190 m altitude.

The apalyses indicate a high alkali content in most cases. The Ritt
man norm (Tab. 2) and the plotting in the QAP triangle (Fig. 1) confirm
this tendency in the case of sample no. 1, which plots in the latite field,
and of samples nos. 2, 3, 5 that plot in the alkaline quartz trachyte tield.
Sample no. 4 contains a relatively low K,0, but very high Na,O amount.
The normative mineralegical composition (Tab. 2) contains a great albite
amount, while sample no. 2, which shows values of the chemical analysis
very similar to those of sample no. 4, contains anorthoclase as normative
mineral. If we assigned the albite of the sample to the *“p” parameter,
it world lead us to an eronecus plotting in the guartz andesite field. It
would be difficult to consider this rock as andesite, taking into account
the extremely low CaO amount (0.709, — Tab. 1). But considering the
albite of this vock as primary, we can assign it to the “A” parameter
of the QAP diagram and thug the respective rock will plot also in the
alkaline quartz trachytes field, which seems natural.

Samples nos. 6 and 7, by their chemism, are plotted in the field
characteristic of the rhyodacites (¥Fig. 1).
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TABLE 2

Rittman Norm

Sample no.

\ 206 | 58 | 50 | 61 | 118| 287 | 54
Minerals
Quartz — 13.04/ 7.03| 8.49| 13.61} 23.69 40.34
Sanidine 27.68 — — - 72.46; 23.11] 17.87
Anorthoclase —. | 64.46| 78.17 — == — -

| Albite - == = 79.39] — — .
QOligoclase — — — — = 27.80] —
Andesine — — = — - — 12.48
Labradoritc 40.93] — i = — . —
Muscovite — == = 8.39 — 10.34] 6.97
Biotite — — — — 3.20 — —
Diopside 2.65, — = — = — —
Hypersthene 12,90| 6.68| 5.66| — — = —
Olivine 8.58 — = - — - -
Cordicrite — 9.71| 7.89 1.91] 7.13| 14.24] 21.92
Sillimanite — — — — 0.0 — —
Magnetite 1.89] 1.02] 0.93] 1.54; 0.66] 0.35| 0.20
Apatite 1.75| — = 0.08] 0.09 0.14] 0.06
Ilmenite 3.09; 0.06] 0.31] — 0.42) 0.33 -—
Calcite 0.52] 2.43| — — 1.94 — —
Pyrite — 1.6 — 0.21] 0.46] — 0.16
Q 0 16.83] 8.25| 9.66| 15.81| 31.76| 57.07
A 40.35| 83.17| 91.75| 90.34] 84.19| 30.97; 25.27
P 59.65, 0 0 0 0 37.27) 17.86

Al,0;—Na,O

n “*",Ei”oj_— 4.61| 13.39| 36.60| - 22.02| 47.81] —

In Niggli’s alk-al diagram (Fig. 2) samples nos. 2, 3, 4, 5 plot in
the alkaline rock field, samples nos. 1 and 6 in the intermediate rock
field, while sample no. 7 in that of the poor alkali rocks.

In the Peccerillo, Taylor diagram (1976) (Fig. 3) sample no. 1 plots
in the shoshomnite series field (under the absarokite field), samples nos. 3
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Fig.2 — Niggli diagram (alk-al).

and 6 in that of the calc-alkaline series rich in K, while samples nos. 2, 4 -
and 7 in the calc-alkaline series field, a fact explained through the rela-

tively low X,0 content ; sample no. 5 plots ouside the diagram, but likely

in the prolongation of the shoshonitic series field.
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Fig. 3 — K,0/S10, diagram (Pecerillo, Taylor, 1976).
I, field of arc tholeiite series; II, field of calc-alkaline series; III,
field of calc-allsaline series rich in K ; 1V, field of shoshonitic series.
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Fig. 4 — 7/S10, diagram (Gottini, 1969).

In the 7/Si0, diagram (Gottini, 1969) only 5 samples plot, samples
nos. 4 and 7, which do not contain Ti0,, have a © index that tends to-
wards the infinite. Of these only sample no. 1 (latite) has a smaller index,
determining the plotting of the sample in the domain of the rocks of
simatic origin, while the other samples plot above the boundary that
separates this demain from that of the roclks of sialic origin. This latite,
by the high Fe,O, total, MgO and very low SiO, content indicates a basic
character, while the great K,O content shows thai it is the equivalent
of a potassic trachybasalt.
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In conclusion, the first five samples have o clear alkaline character,
sample no.1,a lad te, being the equivalent of an absarokite or ofa polaﬂmc
trac hybasah, while samples nos. 2—5 are alkaline quartz trachytes. The
last two samples (nos. 6 and 7) are calc-alkaline rhyodacites

. fro 920

6. Structure of (he Region 70¢ 7 e «

The region situated west of the Tarcu Mount, figured on the map, v
epresents the intermediate s segment of a complicated structural ensemble
which is not vet sufficiently known and can be followed towards the north
and north-east as well as southwards. The data presented attempt to
coniribote to a better understanding of the difficult problems connected

with the tectcnies of this region.

On the presented map we distinguished the Getie Nappe and the
Urper Danubian Units. The pile of nappes from the Danubian Units
consists from top to bottom of the Arjana, Mdvu, Muntele Mic and Pre-
sacina Units.

The Getic Nappe is found in the north-west and scutl-east of the
region, it occupies the highest position aud overtliusts diectly, in the
norih-western part, the Maru Unit which belongs to the Upper Danubian.
The Getic Nappe consisting of the medium intensity metamorphics of
the Seles-Lotru Group, is 1epresented in this zone by the Turnu Ruieni
Seale and  coverthrusts Mesozoic calecareovs deposils  whieh  overlie
transgressively  the metemoiphic formatiovs of the JMiru Series.
It the soath-eastern part of the region the Getic Napne thrusts over the
Upnper Cretaceous flysely of the Arjana Nappe.

In oar opinioun, the Arjava Nappe is in ihe hichest position amoug
rhe Danubian Units (P11, PL V). This unit thrusts both over the Munteie
Mic Unit in the western part and over the Presacina Unit. As 1egmus
the co tnet hetween the Muntele Mic Urnit and the Arjana Unit, it should
e ner tioned that some authors (Krautner et al., 1931) had me\'mu“‘
meide ed that the Muntele Mic Uuit thrusts over the Arjana Unit.
allowi-g the boundaries according te our mappina‘s on scale 1 :10,000,
it is obvicus that the voleano-sedimentary formation of the Arjana Nappe
is in higher position throughout its extent, a fact also proved Ly the
nwmerous tectonic windows, usually situated along river vallevs, in which

the Muntele Mic Granitoid occurs fiequently intensely laminated, swi-
rounded by the pyroclastics or the Liassic schists of the v OlC‘J)()—dell}JGL tary
formation. In the few places where tectonic windows are encountered
;USU on crests, this is explained by the fact that the overthnust ;}iﬂve ot
the Arjana Nappe shows sinuous aspects due to the posi-overthrust tec-
mm(b (PL. T). The Arjana Nappe consisting of the Juwrassic (Lias- Uuwes'
volcano-sedimentary formation is bounded by Kimmeridgian Hmestores
al the top and underlies the Upper Cretaceous fiyech depomt&

Niastiseanu and Negrea have recently (L)bﬁ} .mzzludm in 1110 ‘-101'1’“—
eastern part of the map, in what they have separated as the Arjane Urit,
also deposits considered by us to be of Liasgic age and ,t)elcngmg o the
Pregacina Unit. But the above-mentioned authors assign these deposits
(Seroni Zone) to the Palcozoic and cousider them to belong, together with

e
F




22 N. GHERASI, H.P. HANN ' 18

the volcano-sedimentary formatiou, to a recent unit, named by them the
Muroniu Nappe, characterized also by the presence of some scales.

In the western part of the investigated region, the Miru Unit crops
out from under the Getic Nappe, consisting of the Precambrian mese-
metamorphic metamorphics of the Miru Series and a thin Mesozoic lime-
stone cover. This different interpretation is due to the local abhsence
of the Arjana Nappe which crops out farther south as well as in the west-
ern flank of the antiform constituted by the nappe pile from the Tarcu
Mountains.

The Mitu Unit overlies the Muntele Mic Unit consisting of granitoids
bearing the same name, associated northwards also with the Birunita
Series metamorphice which oceur both as septa within erapitoids or
borders them north-eastwards; the granitoids underlic a cuiassic sedi-
mentary cover of particular facial characters. This unit overthiusts the
Presacina Unit, which thus becomes the lowermcst one ¢f the Upper
Danuvbian units distinguished by us. '

The Presacina Unit consists of a Paleozoic (slightly metamorphosed
—Ordovician-Silurian) basement that underlies a Jurassic (Lias-Dogger)
cover. The Riul Alb Paleozoic formation occurs as windows mtuated
along the Riul Lung and Riul Alb Valleys, where they crop out over
restricted areas. The Jurassic sedimentary deposits overlying this for-
mation show a transgressive character. The Presacina Unit was named
after the ‘“Presacina Zcne”, established by Codarcea (1940, Codarcea
et al., 1961) ; immediately south of the presented region it crops out over
large areas, presenting the same lithological and stratigraphic character-
isties. It is also worth mentioning that Nastiseanv and Negrea (1986)
name the unit under discussion the Riul Rece Nappe, excluding the Seroni
Zone, which they included in the upper Muroniu Unit, therefore it would
be partly equivalent to the Arjana Unuit.

As shown on Plate I, the whele presented structure was in its turn
post-overthrust folded, becoming an antiform which would represent the
northward continuation of the Rof msajor anticlinal structure (Morariu,
1982). An important fault striking- north-northeast-south-southeast,
having the lowered eastern compartment, affects the axial zone of the
anticline, exposing the Paleozoic formations in the uplifted compartment.
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STRUCTURA 81 PETROGRAFIA REGIUNIT DE LA VEST DE
MUNTELE TARCU (BANATUL DE EST)

(Rezumat)

Formatiunile care aledtuiesc regiunea apartin la doud unitéti prin-
cipale : pinza geticd si danubianul superior. In cad: ui unitiitilor danabiene,
stiva de pinze o considerim ca fiind aleatuitd, privind de sus in jcs, din
unititile de Arjana, Miru, Muntele Mic si Presacina. Pinza getici, repre-
zentatd prin solzul Turnu Ruieni, este constituitd din metamorfitele
grupului Sebeg-Lotru i prinde sub plabul de sariaj calcare mezozoice
(%) ce stau transgresiv peste sisturile seriei de Miru.

Unitatea de Arjana este consgtituitd din formatiunea vulcano-sedi-
mentari, anchimetamorficd de virstd Lias-Dogger, poate si Malm ioferior
si dintr-o cuverturd sedimentard reprezentatd prin depozite calcaroase
apartinind Kimn eridgianului, respectiv prin flisul cretacic superior.
Complexul de roci vulcanice are un caracter net alcalin si constd in
special din trahite, keratofire care predomini, irsotite de piroclastite.
Au mai fost intilnite dyke-uri de bostonite, oligofire, dacite, andezite si
mici corpuri de sienite. Piroclastilele sint reprezentate prin mieroconglo-
merate gi tufuri lapilice, subordonat aglomerate. Chimismul roeilor eruptive
2 evidentiat caracterul alcalin clar al acester roci. Sedimentele jurasice
care formeazd intercalafil In masa piroclastitelor sint reprezentate prin
sisturi argiloase negre, uneori in alternanti cu gresii micacee, microcon-
glomerate, Metamorfismul alpin, preponderent dinamic, a afectat evident,
dar iregal rocile acestei formatiuni. Foeliatia de laminare este marcatéd
de benzi covstituite din serieit.
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_ Unitatea de Miru este corstituitd din seria de. Maru 5'1 incalecy
spre est peste granitoidele de Muntele Mic. :

Unitatea de Muntele Mic, constituitd din granitoidul cu acelagi
nume, asociat spre nord si cu metamorfitele seriei de Bérnita, suportd
o cuverturd sedimentarsd jurasicd cu caractere faciale paiticulaie. Aceasts
unitate sariazd peste unitatea de Presacina, asa cum Se observid in ver-
santul drept al viii Craiu, dar este incélecatd de pinza de Arjana.

Unitatea de Presacina este constituitd dintr-un fundament paleozoic -
slab metamorfozat (ordovician-silarian), ce suport® o cuverturd jurasicid
in care se intilnesc sirare dyke-ori de roci eruptive alecaline si citeva inter-
calutii de tufuri sau tufite.

Tntreaga structurs prezeutats a fost la 1indul ei cutati post-sariaj
intr-o antiform# care ar reprezenta continuarea spre sud a structurii
anticlinale majore Rof. O falie importantid, orientald nord-nord-est —
sud-sud-vest, cu compartimentul estic coborit, -afecteazii zona axiali
a anticlinalului si aduce la zi, in compaa timentul vestic 1idicat, formatiunile
pateozoice.

QUESTIONS

1. Drdgugin : Could the authors insist on the iron mmexallmtlon occurring in the region
with.special regard to their economic prospects? -

Answer : The iron mineralizations in the region arc of three types : 1) pyroclastics and
Timonitic tuffite-argillites connected with the basic volcanismn that manifested at the top of
the rock pile constituting the Arjana Nappe; 2) hematite lensés ‘situated in the base of the '
limestones helonging to the Malm [rom Piatra llovei, which might represent oxidations of some
siderite-ankeritic limestones. A rescarch gallery of about 10 m was dug before 1914; 3) mag-
petite hlocks associated with Lower Liassic quartzitic sandstones svhich are entountered om
a plateau round the Runcu Summit, north-east of Tlova. Owing to tlie lack of guicrops, trenches
were dug before 1940. The last fwo types are found in the sedlmentarv cover of the \Iuntelc
Mic Unit. ’

The mineralizations at Piatra Ilovei, namely from ihe Runcu Hill, représent important
iron concentrations, but so far only small areas are known. The mineralizatios within pyro-
clastics and tuffites cover large arcas (the zones in question have been described in the text,
thercfore they are quantitatively important, but the iron conteuts are low — up to 129, FcO).

M. Sdndulescu : 1. Why. do:you use the denomination of Presacina Unit in the investi-
gated area, since it is known that the lithofacies of the Mesozoic series does not show the
characteristics of the Presacina zone? On the contraty, it belongs to the Fenes zone (according
to S. Nistéiseanu).

2. To what structural conte},t does the tectonic window on the Riul Lu—m vV allc} belong
in which Jurassic deposits crop out from undeér Paleozoic formations? The mentioned w md0w
has heen pointed out also in recent oral communications by S. Niistiseanu. Why is it not
figured-on the map you presented? s o

3. Which is the vergence of the structures c01mectcd with thc defounatlons coutempo-, N
rancous with the Alpine dyna mic metamorphxsm from the Ar]ana \’appc"
Answers : 1. We used the denomination of the Presacina Unit, eﬂendmo the Mesozoic
series of the same name, established by Codarcea (1940) to the north of the Ilideg Valley.
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Thus the black argillaceous schists with gritty interbeds from the basins of the Riul Alb and
Riul Lung Valleys resemble the schists of the same type from Mehadia and Cornereva, assigned
by Codarcea (1940) to the median part of the Lias in the Presacina zone. South of the zone
investigated by wus, Middle and Upper Jurassic calcareous deposits are found indeed, which
also belong to the Presacina zone, but are not encountered north of the Hideg Valley. This
fact may be explained by the overthrust of the Arjana Nappe as a result of which the res-
pective deposits were covered in this region.

We did not use the denomination of the Fenes Unit, established by Nistdseanu and
Negrea (unpubl.) as these authors include in this unit also some of the pyroclastics, formations
which we include exclusively in the Arjana Nappe.

2. In a paper (Nast#iseanu S., Russo-Sdndulescu D., Yancu V., 1988), the presence of
a half-window situated on the Riul Alb Valley is mentioned only in the text, without the
specification of its location, where “‘black fossiliferous clays of the type of those defining the
Pliensbachian from the Sirinia Unit”’, lying ‘“under the volcano-sedimentary deposits which
are similar to those on the Rful Rece Valley” are described. We assign the latter deposits
1o the Arjana Nappe. Therefore, Paleozoic formations are not mentioned in this context. We
also mention that the map presented by the quoted authors does not include either the basin
of the Riul Alb Valley or that of the Riul Lung Valley, being limited northwards by the right
bank of the Riul Rece Valley (Hideg).

3. The eastern vergences generally prevail; this can be bhetter noticed in the basins of
the Irighis, Bolvasnita and Armenis Valleys.

DISCUSSIONS

S. Ndastdseanu : Regarding the tectonic units in the internal part of the Danubian Do~
main presented by the authors, the following specifications are made :

— The Arjana Nappe west of the Tarcu Mount was first mentioned by Boldur and Bel-
dur (1959) in the sense established by Codarcea (1940) only in the zone south of the Riul Rece
Valley.

— The volcano-sedimentary formation from the Fenes region does not differ either
as regards its lithostratigraphy or its petrography from that of the Tarcu Mount.

— The Murouiu Nappe (redefined as the Arjana Nappe) is underlain by the deposits
of the Fenes zone which belong to the Riul Rece Nappe; the latter overlies the deposits of
the Presacina zone, as results from the succession of the nappes from the Riul Rece-Riub
Lung antiform (sensu Nastiseanu, Negrea, 1987).

EXPLANATION OF PLATES
Plate 111

Fig. 1 — Trachyte, Pleasa Crest, saddle south of the altitude of 1.413 m. Microgranular lava
with a trachyte fragment exhibiting vitrophyric structure (black), Karlsbad twinned
orthoclase in felsitic trachyte. N 4, 35 X.

Fig. 2 -— Trachyte. Ridgé south of the Pleasa crest, towards the Armenis Valley, altitude of
1,050 m. Trachytic paste of clear fluidal flow structure. N 11, 35 X.

Fig. 3 — Trachyte. Ridge south of the Pleasa Peak, altitude of 1,245 m. Elongated orthoclase
phenocrystal in an interstitial groundmass, the glass containing feldspar microlites.
N+, 60 X.-
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Yig.

Fig.
Fig.

Fig.

Trachyte, ridge from the Golies Peak towards the south-west, at the altitude of
990 m. Narrow sericite band bordering idiomorphic (black) feldspar crystals; in the
opposite part fragmented orthoclase, widespread somewhat farther from the sericite
lamination zone. N +, 35 X.

Plate TV

Agglomerate oufcrop on the Irighis Valley.

Keratophyre. Richijei Valley, right tributary of the Cuntu Valley. Divergent tra-
chytic structure. Twinned albitic feldspars, schachbrettalbite, top left. N +, 80 X.
Agglomerate. Mount Pleasa — easteru zone. Two rounded trachyte fragments exhi-
biting a vitrophyric structure, fragment exhibiting an intersertal structure and
albites showing a macrogranular structure. N 1I, 35 X.

Plate V

Crystallolithoclastic lapilly tuff. Sadovija Valley, between the andesite dykes. Dark
brown volcanic glass fragment and glass fragment exhibiting an obvious devitri-
fication, with semiangular, rarely rounded feldspars ; sericite among feldspar crystals.
N +, 30 X.

Laminated lapilly tuff. Right tributary of the Armenis Valley, downstream the gran-
itoid window. Sericite among schachbrettalbite phenocrysts, the onec in the middle
being plastically deformed. N +, 80 X.

Lapilly tuff, Tilva ridge, east of the peak. Feldspar lens surrounded by sericite, a
microfold being noticed. Two (black) vitrophyric fragments, top right. N -, 60 X.
Strongly laminated lapilly tuff. Irighis Valley, upstrcam the granitoid. Band con-
sisting of feldspar and sericite grains, microfold (centre) bordered by feldspar frag-
ments (black) in a microgranular paste. N +, 80 X.

Plate VI

Lapilly basic tuff. Sirbilor ridge, tlie pealk at the altitude of 780 m. Trachyte frag-
merts with a lot of phenocrystals, two andesite fragments with vitrophyric paste,
angular feldspars in isotropic ash. N +, 40 X.

Bostonite. Seroni Summit. Divergent schachbrettalbite, chlorite in interstices. N -,
80 Xx.

Andesite. Sadovita Valley. Twinned titaniferous augite with basal cleavage and
crystal (001) in the microlithic paste with opaque minerals. N +, 60 X.
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5. TECTONICA SI GEOLOGIE REGIONALA

NOTA ASUPRA PREZENTEI FORMATIUNII DE VALEA LUPULUI
IN FAGARASUL CENTRAL, VERSANTUL NORDIC!

de
TEOFIL GRIDAN ? GEORGE DUMITRASCU 2

Tectonic units. Schisls. Paragneiss. Migmatites. Petrology. Major clemenls. Siructural
analysis. Faults. Thrast faull. South Cazpalhzans-— Crystalline Gelic and Supragelic
Realms — Fdgdras Mounlains.

Abstraet

Note on the Presence of lhe Valea Lupului Formalion in the Central Fdgdras,
Northern Slope. The Valea Lupului Formation is an independent Mesocretaceous tectonic
unit due to its Cumpéina type lithological constitution (a prevailingly gnéiss~micaceous back-
ground showing phaneroblastic aspects and ophtalmitic migmatite levels), the structural and
textural characteristics, the lack of the graphite rocks and of the crystalline limestone-amphi-
bolite association. It ropresents a fragment of the Fagiras Supragetic Nappe (Krdutner, 1983 ;
Hann, Szasz, 1984) or an outlier of the Arges Nappc (Balintoni et al., 1986).

Reésumé

Sur la présence de la formation de Valea Lupului dans le mont Fdgaras central, versant
septentrional. La formation de Valea Lupului se présente comme une unité tectonique méso-
crétacée indépendante par sa composition lithologique de type Cumpina (4 prédominance
* gneissique-micacée avec des aspects phanéroblastiques et des niveaux de migmatites opthalmi-
tiques), par les aspects structuraux et texturaux, par P’absence -des roches graphiteuses ct de
Vassociation calcaires cristallins-amphibolites. ¥lle représente un fragment de la nappe surgé-
tique de Figaras (Krdutner, 1983 ; Hann, Szasz, 1984) ou un lambeau de la nappe d’Arges
(Balintoni et al:, 1986).

.

2 Depusa la 13 ianuarie 1987, acceptatd pentru com Mricare si pubhcaxe la 15 ianuarie
'»1987 prewntatq in sedinta din'17 aprilie 1987.
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Introduecere

Ca urmare a cartirilor gi studiilor efectuate pentru Harta geologici,
foaia Suru, sc. 1:50000, au rezultat, pe lingi o mai buni sistematizare
sl interpretare a cunostirtelor anterioare, si date noi de curoagtere.

Obiectul acestei note il constituie prezentarea wunei noi entitdti
litostratigrafice in partea nordici a Figirasului central, situatd in bazinul
mediu si superior al Viii Lupului si partial o bazinul superior al viii
Mirga, bazive ce se afli la sud de localitatea Mirga.

Geologia regionald

Evolutia geologicd a arealului Valea Lupului nu poate fi desprinsi
-de contextul regional. Acest areal, apartinzind cristalivului de Figiras,
se incadreazd in ceea ce Ghica-Budesti (1940) si Dimitrescu (1963) nu-
meau seria de Poiana Neamtului, Arion (1970), zona cu granat si biotit,
Balintoni et al. (1984), formatiunea de Suru — partea retromorfa,, iar
-Chivu (1985), formatiunea de Poiana Neamtului-Bilea.

In acceptiunea Balintoni et al. (1985) — privitd ca o adaptare
a codului Hedberg la problematica metamorfitelor — cristalinul de Fagi-
ras ar reprezenta un subgrup, ce face parte din grupul Negoi.

Indiferent de incadrarea sa — dup#i criteril tectonice in pinze (pinza
-de Figiras, dupd Krautner, 1983 ; Hann, Szasz, 1984 ; pinza de Moldo-
veanu, dupd Balintoni et al., 1985) sau dupé criterii litostratigrafice —
-cristalinul de pe clina nordlca, a Figarasului a fost privit de cdtre cerce-
tatorii anteriori (Ghica-Budesti, 1940, Dimitrescu 1963, 1978; Arion
1969, 1970 ; Chiva 1970, 1980, 1985 ; G1usca et al. 1977; Balmtom et
al. ]984 1985) ca fiind caracterlzat prin ‘xbundenta 1001101‘ carbonatice
gia amflbohtelor pe un foud de micagisturi, paragnaise gi cuartite ce admit
i secvente de roci grafitodse, precum §i prin absenta migmatitelor chiar
si in aviile de aparitie a sillimanitului. Face exceptie de la aceastd opivie,
indeobste acceptati, Pand si Ricman (date nepublicate), care considers
posibild prezenta unor gnaise oculare si in formatiunea de Suru, retro-
morti.

Geologia locali

Constitutia petrografici a arealului de la sud de Mirsa este net
deosebitd de rocile intilnite pe clina nordicd a Fagirasului central. Foundul
acestul areal este dat de micagisturi faneroblastice gi paragnaise n.cacee
-cu granulatie medie, oricum, in general, mai mare decit la paragnaisele
formatiunii de Suru. Acest fond admite secvente cu grosimi metrice pini
la citiva zeci de metri de amfibolite gi gnaise amflbollce Nota caracteris-
ticd a formatiunii de Valea Lupului o constituie insi prezenta a trei nivele
de migmatite oftalmitice, cu treceri marginale sau pe directie la migmatite
lmeare, precum §i prezent;a extrem de rari a calcarelor §1 dolomitelor
cristaline.

Micasisturile faneroblastice apar sub form# de fisii cu grosimi de
zeci sau sute de metri, in alternan{% cu paragnaisele micacee, impreuns
cu care asigurd fondul acestei formatiuni. Au gistozitate marcants, con-
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formsd cu stratificatia, granulatie uniformi si sint constituite dintr-o
alternanié de pituri milimetrice micacee cu pituri cuarto-feldspatice.
Biotitul este mica predominantd gi apare ca gi muscovitul in lamele mari
ce asigurd o gistozitate pronuntati. De obicei, biotitul este brun-roscat
sau brun-galbui. Cuartul di granule milimetrice cu contururi neregulate

TEN
£

¥ig. — Schita geologicd a perimetrului Valea Lupului.
1, depozite neogene ; formatiunea de Valea 1.upului: 2, paragnaise $i micasisturi faneroblas-
tice; 3, nﬁgmatite; 4, amfibolite ; formatiunea de Suru — retromorfi (dupi Balintoni et al.,
1986) : 5, paragnaise, micagisturi cu granati 4+ staurolit 4 disten = sillimanit; 6, calcare; si
4, amfibolite; 7, limit4 geologicd; 8, pozitia foliatiei; 9, fractura; 10, sariaj; 11, anticlinal.
Geological sketch of the Valea Lupului area.
1, Neogene deposits ; Valea Lupului Formation ; 2, phaneroblastic paragneisses and micaschists ;
3, migmatites ; 4, amphibolites ; Suru retromorphic Formation (according to Balintoni et al.,
1986): 5, paragneisses, garnet 4 staurolite -+ kyanite £ sillimanite micaschists; 6, lime-
stones; and 4, amphibolites; 7, geologic boundary; 8, foliation position; 9, fracture; 10,
overthrust ; 11, anticline.
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5 cu extinctie ondulatorie, unéori accentuatii. Plagioclazul este un oligo-
claz cu 15 — 309, Ar si are o participare procentuald mai 1eduss deeit
a cuartului. Uneori, in apropierea migmatitelor, atit la micagisturi, clt si
la paragnaise se obse1v3 o tendin{d de crestere porfiroblastics a plamo-
clazului, care in acest caz include si granulele din jur. Micasisturile mai
contin in cantitdti cu totul neinsemnate : granati, staurolit, disten, zircon,
turmalini, iar cind sint in apropierea amfiboliteler si hornblends. Este
interesant modul de prezentare al grauatilor, care frecvent sint sparti
(cu spirturi adesea paralele cu planul de sistozitate), rotiti (cu ,,8” carac-
teristice) si cu incluziuvi de cuart, feldspat, mai rar de zircon.

Paragnaisele micacee au o structurd, texturd si compozitie minera-
logicd, asemanatoare cu aceea a mlcaslstunlor distingirdu-se de acestea
pr ‘intr-o participare mai mare.a feldspatului si cuartulm ceea ce Jmpnma
sirocii o granulatie medie, dar uniformi. Uneori — mai ales in apropierea
amfibolitelor, dar si in masav paragnaiselor micacee — apar benzi de
paragnaise fin bictitice, la care granulatia este maruntd, datoritd faptului
c#d biotitul se prezinta sub formd de mici lamele dispuse cu axul lung in
planul de sistozitate. Au sistozitatea marcanta, confoimi cu stiatificatia
si uneori sint rubanate datoritd alleirantei de stratulete mai bogateé
in biotit, cu strdtulete bogate in feldbpat si cuart. Biotitul si houlblenda
care apar in vecivndtatea amflbohtelur, si ail ales oxanatul prezinti ev 1-
deute sigure de cataclazare. La Lictit se constatld, uneori, si o deferizare
pe phnele de clivaj. Considerdm resporsabile de aceste aspeete migedrile
tectonice care au provocat aparitia unei fiactuii ce se<t10neaza palaonalsele
biotitice.

Amfibolitele i Gnalsele amflbohtl(e apar sob foima unor benzi
subtiri ce se mentin pe directie pe citeva sute de meiii, pind la cel mult
1 km. Sint constituite in principal din hornblendd verde i epidot, clino-
zoizit, aldturi de care, intr-o proportie redusd, apar : plagioclaz (mai
frecvent un andezin cu 30—359%, An), biotit si uveori granat. Este inte-
resant cd unele benzi de amfibolite prezintd o gram]latlo medie spre mare,
pe cind altele sirt mirunt cristalizate, dar in ambele situatii se 1emar(w
o uniformitate a granuvlatiei (nu se mtﬂnesc porfn‘oblaste).

Migmatitele Ofta;hnltlt,b constituie. trei benzi cu grosimi aparente
de la zeci de metri la 200 m §i o dezvoltare pe du‘ec‘me plid la 2 km.
Cum, in general, megablastele de microclin au diametrul cuprins intre
0,5 81 5 em, K1 se pare mai potrivitd folosirea denumirii de gnaise eculare
sau migmatite oftalmitice, chiar dacd pe directie existd o variatie a dimen-
siunilor megablastelor de microclin. Textura acestor roci este evident
sistoasd, iar structura este lepidogranoblastic cu aspecte porfiroblashcu
Constitutia miveralogicid. este urmitoarea : cuart, plagioclaz, microclin,
biotit, muscovit, gramat, apatit, minerale opace, miverale secundare
{clorit si oxizi de fier). Ahtml de cuart, micele sint cele mai abundente
sl ele muleazd, de 1@0111& ocelude mlcloclm La toate mineralele componente
ale mlwmatltelor se comtata, 0 mare vaudblhtale a dimeusiunilor pentru
acelasi mineial, mult mai evidentd fiind in cazul microclinului si uneori’
al plagiociazului. De asemeneca; sint evidente aspecte de-segregare pé
specil mineralogice. '
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Problematica generali a metamorfismului si apartenenta formatiunii
de Valea Lupului la eristalinul grupului de Sebes-Lotru (Cumpina)

Prin modul de prezentare a rocilor predominant micacee, prin
aspectele structurale si texturale gi mai ales prin prezenta migmatitelor
si lipsa rocilor carbonatice §i a celor grafitoase, formatiunea de Valea
Lupului apartine cristalinului multigrupului de Sebes-Lotru, grupul de
Cumpina, in sensul Hann, Balintoni (1988).. Conditiile metamorfice de
temperaturd si presiunea sint cel putin ale izogradului cu disten, datd
fiind prezenta migmatitelor. Cum ins% mineralele tipomoife identificate
pind in prezent cint doar almandinul, staurolitul, distenul si feldspatul
potasic, nu putem si facem mai multe preciziri. Mentiondm cf in meta-
morfitele grupului Cumpina (vezi Harta geologicd a R. S. Roménia,
1:50 000, foaia Cumpina) sillimanitul apare foarte rar, dar este totusi
prezent (Dimitrescu et al., 1985).

Studiul sectiunilor subtiri, ca si observatiile de teren duc la recu-
noasterea si aici, ca de altfel in toate terenurile metamorfice proterozoice
carpatice, aga cum precizeazi Balintoni et al., 1985, a trei eveniment®
metamorfice prealpine. Primul eveniment are caracter prograd si poate
1i considerat cu certitudine proterozoic si se inscrie in conditiile faciesului
amfibolitelor cu almandin (cu presiuni indicate deocamdati doar de
prezenta staurolitului si a distenului), iar ultimul are caracter retiograd
(in formatiunea de Valea Lupului, fiind mai putin.evident, doar, uneeri,
slabe cloritizari ale biotitului, hornblendei §i granatului). Despre al doilea
eveniment, care a fost legat de orogeneza hercinicid, posibil si alpini,
se pot afirma mai putine lucruri, Balintoni (1975) legind migmatizarea
de acest al doilea eveniment, fard insd a-i stabili pozitia in timp.

Probleme de petrogenezd. Din punct de vedere petrogenetic constatim
deosebiri importante intre cristalinul de Fagirss (formatiunea de Suru)
g1 formaitiunea de Valea Lupului. Astfel, pentru cristalinul de Figirag
(formsatiunea de Suru) materialul premetamorfic are caracter predominany
terigen cu sedimente mature, bine diferentiate, sedimentate in conditii
de platformi stabild i cu o mare rdspindire a depozitelor carbonatice,
pe cind la cristalinul formatiunii de Valea Lupului, rocile predominant
micacee si gnaisice indicd un material premetamorf mai slab diferentiat,
depus in conditii de agitatie tectonicd, iar migmatizarea pe arii importante
indicd o mobilizare i migrare de substantd in conditii sinmetamorfe.
Cum aceasta formatiune este acoperitd In partea ei noidich de sedimentele
neogene ale bazinului Trangilvaniei §i in ansamblu nu reprezinté, in accep-
tiunea noastr#, decit un .,rest” dintr-o vnitate tectonicd cu o extindere
mult mai mare, nu excludem posibilitatea de a fi identificate eclogite st
metaultrabazite sau martori ai acestor tipuri de roci ce constituie o parti-
cularitate a cristalinului tip Cumpédna.

Formatiunea de Valea Lupului se individualizeazi si in ceea ce
priveste retromorfismul, care este aici mult mai slab decit la cristalinul
de Figiras, unde ajunge uneori s fie foarte pronuntat.

Elemente structurale. Ca elemente structurale in formatiunea de
Valea Lupului se recunose, cu dificultate, trei plane S. Planele S, reprezint3
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