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" CORRELATION DES UNITES LITHOSTRATIGRAPHIQUES
ET TECTONIQUES LONGEANT LE RUISSEAU D’ARIES,
ENTRE LA VALLEE DE IARA ET LE MONT GAINA

(MONTS APUSENI)

PAR
- .
ION BALINTONI 2

Ip0 JO8 . R
v Bo

Lo P

.. Lithostratigraphic and tectom’c'units. Crystalline series. Somes Series. Co-
« ' dru Series. Biharia Series. Arieseni Series. Baia de Aries [Series. Litho-
- stratigraphy ; Apuseni Mountains — Codru Unit — Gildu Massif.

Abstrac‘t

Correlation of the Lithostratigraphic and Tectonic Units along the Aries,
between the Iara Valley and the Gdina Mount (Apuseni Mountains). Several
tectonic units with metamorphites are found along the Aries: the Bihor Unit,
consisting of the Somes Series and a Mesozoic cover in Bihor facies; the Finis
Nappe, including the Codru Series 'and Permian-Mesozoic nonmetamorphosed for-
mations in Codru facies ; the Arieseni Nappe, constituted of the Arieseni Series
and Permian formations in Codru facies; the Biharia Nappe consisting of the
metamorphites of the Biharia and Belioara series-,and Permian conglomerates
near Béisoara; the Baia de Aries Nappe, including the Baia de Aries Series
and the Sohodol marble formation. The Finis and Arieseni nappes have been
emplaced during the Mediterranean paroxismal tectogenesis and belong to the
Codru Nappes System.

Introduction

L’étape actuelle de connaissance du cristallin des monts Apuseni
est le résultat de la recherche de.plusieurs générations de géologues ;
un apercu historique exhaustif de cette recherche est exposé dans les

! Recue le 28 avril 1982, acceptée le 5 mai 1982, présentée & la -séance du
11 mai 1982.
2 Institutul de Geologie si Geofizici, str. Caransebes nr. 1, 78344 Bucu-
resti, 32. :
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{ »

ouvrages de Dimitrescu (1958, 1966) et dans l'ouvrage de synthése de
Ianovici et al. (1976). C'est pour cette raison-la qué nous n’y consignons
pas l’évolution des notions et des concepts qui font l'objet du présent
article, mais nous nous rapporterons aux récents contributions portant
sur la lithostratigraphie et la tectonique de la région en question. Rap-
pelons que les moments principaux de cette évolution peuvent étre
trouvés dans les ouvrages de : Rozlozsnik (1936), Giusca (1937), Palfy,
Rozlozsnik (1939), Kriutner (1944), Dimitrescu (1958), Borcos, Borcos
(1962), Bleahu, Dimitrescu (1963), Dimitrescu (1964), Trif, Stoicovici
{1964), Dimitrescu (1966), Dimitrescu, Bleahu (1967), Lupu et al. (1967),
Bleahu et al. (1968), Giusca et-al. (1968), Marza (1969), Visarion, Dimi-
trescu (1971), Dimitrescu et al. (1974), Ianovici et al. (1976), Dimitrescu
et al. (1977), Bleahu et al. (1981) Hartopanu et al. (1981), Hartopanu
et al. (1982). La conclusion qui en résulte c’est que le cristallin des
monts Apuseni est formé des entités lithostratigraphiques qui ont subi
un, deux ou trois métamorphismes et qui se trouvent fréquemment en
relations tectoniques. Pour tracer les limites géologiques sur l'esquisse
tectonique ci-jointe nous avons utilisé le suivant matériel cartogra-
phique : Marza (1969), Dimitrescu et al. (1974), Dimitrescu et al. (1977),
Hartopanu et al. (1982). ‘Les limites envisagées ainsi que les unités
lithostratigraphiques' et tectoniques ont été étudiées par nous le long
des coupes transversales plus importantés du ruisseau d’Aries et de
ses affluents, & partir de la vallée de Iara jusqu'a la vallée de
Vidrisoara. :

Unités lithostratigraphiques

Swr la légende de lesquisse tectonique sont représentées les sui-
vantes unités lithostratigraphiques cristallines en superposition, de bas
en haut : série de Somes, série de Codru, série d’Arieseni, série de
Biharia, série de Sohodol. ‘

Série de Somes. Suivant Dimitrescu (1966), Giuscd et al. (1968),
Ianovici et al. (1976), Hartopanu et al. (1981), Hartopanu et al. (1982),
la série de Somes représente une pile de roches polymétamorphes d’ori-
gine principalement terrigéne (paragneiss, micaschistes, divers types de
schistes quartzitiques, de rares amphiboles et calcaires cristallins);
les roches de la série de Somes conservent les traces d’au moins trois
metamorphismes voréalpins : le premier caractérisé par la présence de la
staurotide et du disthéne, le deuxiéme est marqué par lapparition de la
sillimanite en quelques endroits et le iroisiéme fortement régressif,
déterminant la chloritisation parfois geénéralisée des minéraux [errc-
magnésiens ‘preexistants. La série de Somes a été probablement traver-
sée pendant le deuxiéme métamorphisme, par les granitoides de Mun-
tele Mare a caractére nettement intrusif; celles-ci sont 'en général
homogénes, ont des limites vives vers les roches environnantes et ont
généré une auréole de contact thermique. Nous n’avons pas séparé la
série d’Arada de celle de Somes, du fait que nous considérons qu’au
moins pour l'aire représentée sur l'esquisse tectonique, l'impression de
métamorphisme inifial dans la zone de la chlorite laissée par les roches
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de la série d’Arada est redevable 3 un rétromorphisme hercynien in-
tense, caractéristique qui a déterminé Dimitrescu (1966) de l'individua-
liser. Mentionnons en ce sens que Dimitrescu (1966) cite dans la partie
supérieure de la série d’Arada un niveau de schistes & grenat chlori-
tisé ; dans tous les cas si on fait des lames minces dans les échantillons
contenant de la biotite et de la chlorite peuvent étre observés divers
stades de choritisation de la biotite.

Série de Codru. Suivant nos observations et les données de Dimi-
trescu (1958, 1966), Trif (1961), Trif, Stoicovici (1964) et Ianovici et al.
(1976), Hartopanu et al. (1982) nous pouvons conclure que la série de
Codru est polymétamorphe, semblable comme évolution a la série de
Somes. Nous définissons la série de Codru en tant qu’'une séquence
de roches d’origine magmatogéne basique et terrigéne, métamorphisées
initialement jusqu’a la zone de la staurotide pénétrées par des granites
et’intensément migmatisées sur de grandes surfaces au cours d'un
metgmorphisme ultérieur, affectées ensuite par le rétromorphisme her-
cynien. La série de Codru ne se parallélise pas avec celle de Biharia
€t ne constitue pas une partie de celle-ci. Les granitoides de Codru
peuvent étre considérés comme  autochtones, ce qui les différencient
des granitoides de Muntele Mare. Les granitoides de Codru se sont
intirr}ement mélés aux métamorphites préexistantes (sur l'aire repré-
sent(?e sur lesquisse tectonique, surtout: des amphibolites) dans une
ambiance synmétamorphe a degré élevé, fait qui a engendré des pro-
cessus d’assimilation et métasomatcse. La formation de la sillimanite sur
biotite (Trif, 1961) ne met pas en évidence un phénomeéne de contact
entre deux systémes pétrographiques en contraste thermique, tout
comme chez les cornéennes situées 4 la limite des granites de Muntele
Mare, mais des conditions thermodynamiques existantes pour les méta-
morythites et le matériel granitique envahissant durant leur interaction.

Série d’Arieseni. Selon lanovici et al.. (19768) la série d’Arieseni
d’age carbonifére inférieur représente partiellement une séquence vol-
canogene-sédimentaire basique légérement métamorphisée pendant l'oro-
genése hercynienne.

Série de Biharia. Cette série fout comme la série d’Arieseni est
constituée d’un complexe volcanogeéne-sédimentaire basique métamor-
phisé, ayant des affinités de structure avec les séquences ophiolitiques
actuelles (Marza, 1969 ; Ianovici et al, 1976). Dans la série de Biharia
prédominent divers types de schistes év»porphyrqblastes d’albite, avec
lesquels s’associent parfois les amphibolites. Sont aussi présentes des
lentilles et bandes dolomitiques, & coté des roches graphiteuses et/ou
quartzitiques. La série de Biharia est polymétamorphique et transpercee
par des granitoides. Le métamorphisme initial ‘de la série de Biharia,
probablement calédonien, a été ‘de degré inférieur & celui des séries
de Somes et de Codru. La série de Biharia de toute l'aire figurée
sur lesquisse tectonique dénote des caractéres épizonaux, la biotite
étant visible assez rarement, pareillement & un 'grenat menu, peut-
étre spessartinique. Les processus rétromorphiques, liés & I'orogenése her-
cynienne sont difficiles & déceler, quoique la série de Biharia supporte
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transgresswement la" série de Belioara, métamorphisée initialement au
cours de lorogenése hercynienne. Les granites pénétrant la série de
Biharia peuvent étre considérés comme paraautochtones, en se diffé-
renciant des granites des Muntele Mare et des granitoides de Codru.
Bien qu’ils aient une texture gneissique et souvent ils apparaissent
sous la forme des pseudocouches en alternant avec les roches vertes,
les granitoides de la série de Biharia sont dépourvus d’auréole de
contact thermique et n’engendrent pas des migmatites. Ils cnt réussi
toutefois & assimiler du matériel bas1que et par conséquent ils sont
certainement prehercymens en sorte que-la série de Belioara les.
transgresse directement a.l'ouest du ruisseau Pociovalistea. Il s’agit
don- des granitoides syncmemathues mis en place pendant le méta-
morphisme initial de la série de Biharia et refroidis lentement dans
un régime de systéme thermodynamique  fermé, ce qui a favorisé le
maintien de l'eau dans le systeme durant un laps de temps, simultané-
ment a I'évolution des minéraux vers, des equl‘hbres de basse tempé-
rature. Ce processus pourrait étre decrlt en tant qu'un autométamor-
phisme régressif 1eg10na1 Par ses caractéres et sa grande surface d’af-
fleurement, la série de Biharia représente un excellent repére litho-
stratigraphique et tectonique. D’aprés la description ci-dessus, la série
de Biharia renferme egalement sans discontinuités tectoniques ou de
tout autre nature, la série de Muncel de la nappe de Codru (Dimitrescu
et al., 1974) et le premier horizon de la série de Muncel de la nappe
de Muncel—Lupsa (Dimitrescu et al., 1974) ou bien de la nappe de
Muncel (Dimitrescu et al, 1977). Les roches respectives sont iden-
tiques, du point de vue de la comp031t10n minéralogique et de l’histoire
du métamorphisme, aux roches de la série de Biharia, avec lesquelles
elles font corps commun mais en se différenciant de celles de la série
de Baia de Aries (Muncel), comme on;verrq plus loin.

Série de Belioara. D’une maniére transgressive se dispose sur la
série de Biharia (Ianovici et al, 1976) une pile épaisse de roches
principalement carbonatées, qui comportent dans leur base des méta-
conglomérats quartzitiques. Dans la vallée de Posaga, un niveau de
métaconglomérats et métagrés quartzitiques apparait aussi au-dessus
des reches carbonatées. Les schistes quartzitiques sériciteux intercalés
dans la masse des roches carbonatées tout comme les métaconglome-
rats relévent un faible métamorphisme dans la zone de la chlorite. I1
s’agit d’une séquence de roches carboniféres inférieures, métamor-
phisées pendant l'orogenése hercynienne.

Série de Baia de Aries. Cetfe série ressemble de maints -points
de vue a la série de Somes. Tout comme la série de Somes la série
de Baia de Aries comporte dans sa constitution des roches terrigénes.
Elle différe de celle-ci par l'abondance des roches carbonatées dans
la partie su.périeure et l'abondance de certains ortogneiss & aspect
textural des gneiss oeillés dans la partie inférieure. Les gneiss .oeillés
ont été décrits par Dimitrescu (1973) dans le proche voisinage du
confluent -d’Ariesul Mic et Ariesul Mare sous le nom de gneiss de
Mihoesti. La série de Baia de Aries dénote un métamorphisme jinitial
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dans le domame de stabilite de la staurotide et du disthéne, sdivi d'un
metamorphlsme qui a généré en certains endroits de la sﬂhmamte (par
exemple sur la vallée de Posaga) et a été aussi affecté mais d’une ma-
niére extensive par le métamorphisme regressﬁ hercynien. La parallé-
lisation de la série de Baia de Aries avec celle de Somes a été déja
faite par Giusci et al. (1968). Dans le présent article, la série de Muncel
de la nappe de Muncel- Lup$a (Dimitrescu et al., 1974 ; Dimitrescu
et al.,, 1977), a partir de T'horizon des schistes quart21t1ques sériciteux
vers _le haut, est considérée en tant que base de la série de Baia de
Aries ; les schistes sériciteux chloriteux albitiques, envisagés par les
auteurs ci-dessus mentionnés comme horizon basal de la série de Mun-
cel (transgressive sur la série de Biharia) dans la nappe de Muncel-
Lupsa, appartiennent en fait & la partie supérieure de la série de Biha-
ria. Nos arguments en faveur de ces affirmations sont : sur la . vallée
de Pociovalistea, au-dessus de la série de Belioara ainsi que dans le
sommet de Coltu Sesului, aux sources du ruisseau de Sartds, en sur-
montant les roches vertes de la série de Biharia, la succession des
roches de la base de la série de Baia de Aries reconnue par lanovici
et al. (1976) est identique aux successions qui peuvent étre observées
a4 Mihoesti et sur la vallée de Vidrisoara au-dessous du mont Giina,
dans la série dite de Muncel (Dimitrescu et al., 1874 ; Dimitrescu et al.,
1977), au-dessus de l'horizon des schistes sériciteux chloriteux a albite ;
4 savoir, dans tous les quatre endroits mentionnés apparaissent pre-
miérement des gneiss eillés de type Mihoesti, surmontés par des mica-
schistes et paragneiss renfermant des intercalations d’amphibolites,
suivis d’une bande de quartzites noirs associés aux roches graphiteuses.
Si les gneiss ‘de type Mihcesti soni présents ou non, suivant que le
plan de charriage de la nappe de Baia de Aries passe par dessous ou
bien par dessus de ceux-ci, les micaschistes et surtout les quartzites
noirs se-continuent sans interruption & partir de la vallée d’Ocolisul
4 Runc jusqu’au-dessous du mont Gaina. IlIs ne sont que décalés par
des failles comme celle sur la gauche de la vallée Lupsa, ou bien
cachés parfois sous la couverture post-tectonique. Un autre argument
important pour la parallélisation de la plus grande partie de cette
série de. Muncel avec la base de la série de Baia de Aries est que la
série de Muncel dans la séquence décrite plus haut ne représente pas
un cristallin épizonal, mais une association 'de roches meésozonales
intensément rétromorphisées. A une recherche plus détaillée portant
sur toutes les aires figurées par Dimitrescu et al. {1974) et Dimitrescu
et al. (1977) comme appartenant a la zone a chlorite de la série de
Muncel (excepté les schistes sériciteux chloriteux a albite) on peut ren-
contrer des grenats reliques de dimensions de plus d’un centimeétre et
de la biotite & caractére mésozonal. L.e processus de destruction du grenat
et de la biotite, concomitant a la génération d’un ensemble extrémement
pénétratif de rplans S, sur lesquels reposent la chlorite et la muscovite
de néoformation, peut étre décelé aisément dans les sections minces.

_ Formations des marbes de Sohodol. Le caractére discordant des
marbes de Sohodol reposant sur la série de Baia de Aries (Muncel) a
été reconnu par. lanovici et al. (1976) et figuré par Dimitrescu et al
(1977) sur la Carte géologique de la Roumanie au 1 :50000, feuille
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Avram Iancu. Du méme avis que les auteurs susmentionnés, je crois
qu’il s’agit d’'une séquence carbonatée paléozoique moyenne trans-
gressive sur la série de Baia de Ar1e$

En guise de conclusion, nous voulons rappeler que nous avons
corrélé les unités llthostramgrajphlques métamorphisées affleurant le
long de T'Aries, en se basant sur les suivants caractéres corroborés :
contenu pétrographique et succession spatiale des entités lithologiques,
histoire métamorphique, conditions géotectoniques dans lesquelles se
sont accumulées les piles de roches,  reflétées dans les caractéres du
matériel prémétamorphique ; le magmatisme plutonique acide qui a
affecté ces unités. Pour ce qui est de la nature des contacts entre les
unités lithostratigraphiques, elle sera analysée dans le chapitre suivant.
Comme conclusions préliminaires nous pouvons souligner que quelques-
unes des séries en contact se distinguent assez bien grice a ses carac-
téristiques, de sorte que leur voisinage peut étre exphque seulement
du point de vue tectomque

Unités tectoniques

Sur Pesquisse tectonique sont représentées de bas en haut les
suivantes unités tectonigues majeures : unité de Bihor, nappe de Finis,
nappe d'Arieseni, nappe de Biharia (Lupsa), nappe: de Baia de Ar1e$
{Muncel).

Unité de Bihor. Celle-ci est constituée de la série de Someg avec
les granitoides de Muntele Mare ainsi que du Mésozoique en ‘faciés
de Bihor. L’unité de Bihor est apparemment autochtone (lanovici et
al.,, 1976) puisqu’on ne connait pas des unites tectomques inférieures
a cette unité.

Nappe de Finig (nappe de Codru pour Dimitrescu et al., 1974 ;
nappe de Finig-Ferice-Girda pour Ianovici et al.,, 1976 ; nappe de Girda
pour Dimitrescu et al,, 1977 ; nappe de Finig-Ferice-Girda pour Bleahu
et al, 1981). La nappe de Finig fait partie du systéme des nappes de
Codru, mises en place pendant la tectogenese paroxismale méditer-
ranéenne. La nappe de Finis comporte dans sa constitution la série de
Codru et du sédimentaire d’age permien-mésozoique en faciés de Codru.
Le contact anormal avec I'unité de Bihor est mis en évidence par les

observations suivantes: a — a partir de Valea Caselor de Cimpeni
vers l'ouest, la série de Codru chevauche le sédimentaire «de 'unité .de
Bihor ; b -— & lest du point susmentionné, la série de Codru pratique-

ment non rétromorphisée dans cette région repose sur la partie supé-
rieure de la série de Somes intensément rétromorphisée pendant 'oro-
genese hercynienne (série d’Arada pour Dimitrescu, 1966); ¢ — & la
limite d’entre les séries de Codru et de Somes qui peut étre expliquée
par la différence d’intensité du rétromorphisme, les granitoides .de
Codru disparaissant brusquement; d — vers le sud-est de Muntele
Mare, les granitoides de Muntele Mare viennent en contact directement
avec les granitoides de Codru, les conditions de genése et la mise en
place de ces deux types de roches étant complétement différentes: e —
la série de Codru a son tour, a partir de Valea Caselor de Clmpem
vers 1ouést, supporte le’ sedlmentalre permo—mesozmque en facies de

4
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Codru ; I — le contact entre les séries de Somes et de Codru est mar-
qué par des milonites ; g — la série de Codru -prend contact avec des
termes différents de la série de Somes. Une bornne partie de cette
argumentation peut étre retrouvée dans l'ouvrage de Dimitrescude 1966.
. Nappe d’Ariegeni. Selon Dumitrescu et al. (1977) la nappe affleure
rien que dans la partie ouest du périmeétre figuré par nous sur Tes-
quisse tectonique. Elle est constituée de roches de la série d’Arieseni

ét ddu Permien en faciés de Codru, étant une nappe du systéme de
vdru.

Nappe de Biharia. Elle comporte les séries de Biharia, de Belioara
iransgressive sur celle de Biharia et les conglomérats permiens de
Baisoara. D’aprés notre avis, la nappe de Biharia renferme le long
de I’Aries une partie de la nappe de Muncel-Lupsa de Dimitrescu etal.
{1974) et Dimitrescu et al. (1977). Pour comprendre la nature du contact
entre la série de Biharia (qui constitue la partie inférieure de la nappe
de Biharia) et la série de Codru de la nappe de Finis, nous présenterons
les ‘arguments qui repoussent ’hypothése proposée par Dimitrescu et al.
(1974) et Ianaovici el al. (1976), & savoir que la série de Codru pourrait
représenter la partie inférieure de la série'de Biharia, migmatisée par
les granitoides de Codru. Ainsi: a — il y a entre les deux séries une
forte discordance de degré de métamorphisme initial (roches a stau-
rotide en contaci avec des roches dépourvues méme de la biotite, sans
pouvoir démontrer leur caractére rétromorphe); b — ‘dans la série
peuvent étre décelées les traces de trois métamorphismes, tandis
que dans <celle de Biharia les {races de deux métamorphismes ;
¢ — les granitoides de la série de Codru s’associant a une zone de
migmatisation intense s’achévent brusquement le long du contact avec
la série de Biharia; d — ces migmatites peuvent contenir de la silli-
manite voire au contact avec les roches de la série de Biharia ou
comme nous avons déja mentionné, il est impossible de mettre en évi-
dence la biotite; e — les granitoides de la série de Codru et ceux
composant la série de Biharia appartiennent & des ambiances géné-
tiques et évolutives différentes ; f — la série de Biharia prend contact
avec divers termes lithostratigraphiques de la série de Codru. Cette
situation a été expliquée par le caractére transgressif du matériel pré-
métamorphique de la série de Biharia sur les roches déja migmatisées
de la série de Codru. Du fait que la migmatisation de la série de Codru
ne semble pas étre précalédonienne et le métamorphisme initial de
la série de Biharia ne peut pas étre postcalédonienne, cette supposition
devient improbable. En admettant toutefois que la migmatisation de
la série de Codru serait précalédonienne, la transgressivité de la série
de Bihaira sur les migmatites de la série de Codru ne peut pas étre
acceptée puisque : a — le contact entre les deux séries est jalonné des
milonites arrivant 4 1000 m d’épaisseur ; b — & partir de Valea Caselor
de Cimpeni vers louest, entre les deux séries s’interposent premiere-
ment ides formations permiennes et ensuite la nappe d’Arieseni, fait
qui reléve indubitablement un contact anormal; ¢ — les milonites
développées sur le contact entre les séries de Codru et de Biharia
sont situées dans la prolongation directe du Permien qui affleure a
Cimpeni ; d — les propriétés de la série de Cor(lru et celles de la série
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de Biharia, d’un cOté, et fd’autre du Permlen et de la nappe d’Arie-
seni, sont oxactement celles longeant d'un coté et d’autre la zone
mllomthue ; e — des termes lithostratigraphiques différents de la base
de la série de Biharia viennent en eontact avec la série de Codru
Ce fait .observé par Dimitrescu et al. (1977) a été exphque par Tat-
tribution ‘de certains secteurs de la série de Biharia & la série de
Muncel, considérée également transgre351ve sur les séries de Biharia
et de Codru. Cette hypothése est dépassée actuellement dans la pers-
pective du présent ouvrage. Donc, le contact entre la série de Biharia
et celle de Codru a les caractéristiques d’un plan dé. charriage.

Nappe de Baia de Arieg (Muncel). Cette nappe est formée de la
série de Baia de Aries et de la formation des marbres de Sohodol.
Selon notre opinion la nappe de Baia de Aries comprend outre la
nappe de Baia de Aries dans l'acception de lanovici et al. (1976) la
partie supérieure de la nappe de Muncel-Lupsa (Dimitrescu et al,
1974 ; Dimitrescu et al, 1977). Dans le bassin de Vidrisoara, le plan
de charriage d’entre les nappes de Biharia et de Baia de Aries coincide
a celui tracé par Giuscd (1937). Tel qu’on peut observer sur, l’esquisse
tectomque la nappe de Baia de Aries se continue sans dlscontmulte
de Baia de Aries jusqu’a la créte de Biharia, nappe séparée depuis 1936
par Rozlozsnik sans lui donner un nom. Un seul argument est suffi-
sant pour démontrer la posmon en nappe de charriage de la série
de Baia de Aries a savoir : cette série, a métamorphisme initial de
- degré plus élevé et conservant les traces de trois métamorphismes,
surmonte les séries de Belioara et de Biharia, a degré de métamor-
phisme initial plus réduit et affectées rien que d’un ou de deux méta-
morphismes. Il s’agit par conséquent d’une relation anormale. Cet argu-
ment est complété et renforcé par les observations suivantes : aux en-
virons ide Béigoara et sur la vallée de Vidrigoara, les roches de la série
de Baia de Aries exemptes de granites, prennent contact directement
avec les granitoides de la série de Biharia; des roches terrigénes ou
migmatiques de type gneiss de Mihoesti de la série de Baia de Aries,
reposent sans transitions sur les roches vertes de la série de Biharia.
Il est question également d’une relation anormale, ces roches ayant
des ambiances - geotectomques d’accumulation rdlfferentes et éloignées
les unes des autres. Ensuite & Biisoara, entre la série de Baia de Aries
et celle de Biharia s’interposent des conglomérats permiens ; la partie
supérieure de la série de Biharia et celle inférieure de la série de Baia
de Aries présentent des termes lithostratigraphiques et pétrographiques
différents le long du contact de ces deux séries ; tout comme en d’au-
tres cas, ce contact est jalonné des milonites ; la série de Baia de Aries
peut débuter par les mémes termes, autant sur la série de Belioara,
ou le contact tectonique est incontestable, que sur la serle de Biharia,
la ou le contact tectonique n’a pas été reconnu jusqu’d présent.

Admettons que toutes les nappes en question sont des nappes
de cisaillement. Cest le cas pour les nappes de socle. L’image repré-
sentée sur l'esquisse tecloniqusz met en évidence la grande distribution
aréale et la continuité de ces nappes de charrlage sur des surfaces
considérables, étant envisagées de cette maniére d’aprés rl’ordre de
grandeur & c6té des nappes de socle connues dans les Carpathes Orien-
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tales et Méridionales. En raison de plusieurs points de vue, les nappes
de Biharia.et de Baia de Aries ressemblent aux nappes de charriage
préalpines de la zone cristallino-mésozoique des Carpathes Orientales.
On. pourrait mentionner la-dessus I'absence de leur couverture sédi-
mentaire .mésozoique — nous avons surtout en vue la nappe de Biha-
ria — et la participation a leur constitution d’une seule série cristal-
line préhercynienne. Sans étre convaincantes, ces ressemblances pour-
raient étre considérées dans le cas de l’attestatmn d’'un age paléozoique
supérieur pour la tectogenése paroxismale qui a engendré ces nappes,
hypotheése soutenue par Bleahu et al..{1981). Pour ce qui est des nappes
de Finis et d’Arieseni, elles font partie du systéme de Codru et sont
d'dge méditérranéen. La couverture post-tectonique pour ces nappes
débute par le Sénonien en faciés de Gosau,

' Conclusions ) o
b {

En, gu1se de conclusion notons que : d’md1v1duahsat10n de la série
de Codru & titre de pile de métamorphites comparable a la série de
Somes en ce qui concerne son histoire géologique ; le passage des sé-
ries de Biharia et de Muncel de la nappe de Codru (Dimitrescu et al,
1974) a la base de la série de Biharia de la nappe de Biharia ; ]ontctlon
de lT’horizon inférieur de la série de Muncel de la nappe ‘de Muncel-
Lupsa (Dlmltrescu et al, 1974 ; Dimitrescu et 41, 1977) a la partie
supérieure ‘de la série de Biharia de la nappe 'de Blharia," et la parallé-
lisation du reste de la série de Muncel de la méme mappe avec la
série de Baia de Aries ; Pargumentation de la continuité entre la nappe
de Muncel du Bihor central et la nappe de Baja de Aries est marquée
par latribution de cette unité a la partie supérieure de la nappe de
Muncel-Lupsa d’une part et par la continuité entre la nappe de Biharia
et la partie inférieure de la nappe de Muncel-Lupsa, d’autre part.

Je tient & exprimer mes remerciements a I. HAirtopanu pour l'amabilité
de nous mettre & la disposition leg échantillons recueillis des ‘coupes transver-
sales 4 travers les unités lithostratigraphiques présentes dans da zone, bordant
les affluents de gauche de lAr1e$, entre Valea Caselor de Cimpeni et la vallée
de Lupsa. i
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D. S. Inst. Geol. Geofiz., vol. LXIX/5 (1982). Pag. 17—20
5. TECTONICA SI GEOLOGIE REGIONALA

NOTE SUR LA PRESENCE DE QUELQUES LAMBEAUX
DE RECOUVREMENT DE LA NAPPE DE FINIS,
DANS LE BASSIN DE LA VALLEE DU DRAGANU

(MONTS APUSENT) ! ‘

P

ION BALINTONI?

Finis Nappe. Someg Series. Tectonic unit. Tectogenesis. Alpine orogenesis;
Apuseni Mountains -— Bihor Unit — Viddeasa Massif.

Abstract

On the Presence of Some Ouiilicrs of the Finis Nappe in the Drdganu
Valley Besgin (Apuseni Mountains). In the Draganu Valley, the Somes Series,
overlain by the Mesozoic in Bihor facies, underlies tectonically the Mezes Series,
overlapped by the Permian in Codru facies. The characteristics of this tectenic
unit lead to the conclusion that it is the Finis Nappe of the Codru system, em-
placed during the pre-Gosau, Meso-Cretaceous paroxismal tectogenesis.

Introduction. Dimitrescu (1859) et Cimpeanu et Cimpeanu (1968)
séparent dans la région du bassin de la vallée du Draganu deux séries
cristallines : mésométamorphique et épimétamorphique. Ces deux sé-
ries se trouveraient en relation” de discordance lithostratigraphique et
de métamorphisme, celle épimétamorphique représentant la couverture
trensgressive métamorphisée ultérieurement a celle mésométamorphique,
Sur la Carte geologique de la Roumanie au 1:50000 (feuille Remeti
— 1973 — et feuille Ciucea — 1974), la série mésométamorphique est
dénommeée série de Somes et celle épimétamorphique, série de Mezes.
Entre les deux séries apparailt une limite de transgression.

Discussion de la structure. L’auteur considére que la série de
Mezes est entrainée dans une nappe de charriage reposant sur la série
de Somes, parce que ces séries cristallines en superposition supportent
des fermations non métamorphiques, 'c'-ompléfement différentes comme age

! Recue le 13 avril 1982, acceptée le 14 avril 1982, présentée a la séance
du 30 avril 1982,

2 Institutul de Geologie si Geofizicd, str. Caransebes nr. 1, 78344, Bucu-
resti, 32. !

2 — ¢, 114 R
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et faciés. Ainsi, aux sources du ruisseau Ondcidi, la série de Somes
supporte des sédiments mésozoiques a compter du Trias inférieur,
alors que sur le cours inférieur du méme ruisseau et dans la vallée
du Driganu, la série de Mezes est surmontée par des conglomeérats
polygénes permiens d’une puissance de quelques centaines de metres,
suivis de tufs rhyolitiques soudés de méme age, le Mésozoique faisant
défaut. La séquence meésczoique reposant sur la série de Somes est
caractéristique pour l'unité de Bihor, tandis que le Permien de type
affleurant aux sources du ruisseau Onicidi peut étre parallélisé a la
couverture de la nappe de Finis du systéme des nappes de Codru,
tel qu’il a été décrit par lanovici et al. (1976) et Bleahu et al. (1981).
11 s’ensuit donc, que dans la région en question, l'unité de Bihor pre
serve des lambeauk de recouvrement de la nappe de Finig (Finis-
Ferice-Girda, in Bleahu et al., 1981), *bien connue le long de la valiée
de DlAries (nappe de Girda). Un autre argument pour cette parallé-
lisation est la présence du cristallin dans la constitution des lambeaux
de reccuvrement de la vallée du Driganu, si on tient compte que du
systéme des nappes de Codru rien que la nappe d’Arieseni, située struc-
turalement vien plus haut, comporte du cristallin dans sa constitution.
En outre le cristallin de la nappe d’Arieseni différe totalement de
celui de la série de Mezes.

Cette argumentation structurale, quoique suffisante pour soutenir
mon point de vue est aussi confirmée par les observations suivantes :

1. Le Permien manque sur la série de Somes ;

2. Nulle part la série de Mezes ne supporte des sédiments meéso-
zoiques ;

3. I1 n’y a pas d’endroit ol le contact entre les séries de Somes
et de Mezes soit recouvert par des formations permiennes ou bien méso-
zolques antérieures au Crétacé supérieur ;

4. Sur le versant gauche de la vallée du Dasoru, la série de
Mezes chevauche évidemment le Mésozoique de type Bihor ;

5. Les quartzites werféniens des sources du ruisseau Onacldi ap-
paraissent entre la série de Somesg et celle de Mezes. Cela est obser-
vable sur les versants du ruisseau, la stratification des quartzites
werféniens étant paralléle & la base de la sérier de Mezes qui les
recouvre.

6. Les relations structurales des sources du ruisseau Onicidi ne
sauraient expliquer par une faille de type de celle tracée sur la carte
de Cimpeanu et Cimpeanu (1968) et sur la feuille Ciucea (1974). Ils
ont figuré une faille verticale qui souléve le compartiment est, formé
seulement des roches de la série de Mezes, tandis que le compartiment
ouest n’est constitué, au-dessous du Mésozoique, que des roches de
la série de Somes. Etant donné que les roches de la série de Mezes
ont des pendages de 60° environ vers lest, elles devraient apparaitre
plus vers l'ouest dans le compartiment ouest, au-dessous du Méso-
zoique, ce qui n'est pas vrai. Le plan de charriage a été peut-étre
confondu avec une faille & cause de sa grande inclinaison. Ce fait
met en évidence un intense plissement postcharriage, a orientation
NNE-SSW a peu pres, observable également en d’autres parties du
nord de la Transylvanie.
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Une conséquence importante de la présence des lambeaux de
recouvrement de la nappe de Finis dans la vallée du Dridganu est
que le massif de Giliu apparait dans une grande fenétre tectonique,
étant depassé entiérement, au moins par la nappe de Finis, au cours
de la tectogendtse paroxysmale pré-Gosau. Llouverture de cetie fenéire
tectonique, logée au-dessus du massif granitique Muntele Mare, a été
favorisée de lérosion différentielle due au ploiement diapir postérieur
aux charriages de ce massif granitique.

Constitution de la nappe de Finig. Comme on a mentionné ci-
dessus, la nappe de Finis comporte une série cristalline apparemment
épimétamorphique, série de Mezes, des conglomérats polygenes rouge-
violacés et tufs rhyolitiques soudés permiens. Longeant la vallée de
T’Aries, le cristallin de la nappe de Finis est représenté par la série
de Codru (Héartopanu et al, 1982), qui a dans sa constitution des am-
phibolites et des roches terrigénes, traversées et migmatisées par les
granitoides de Codru pendant un métamorphisme ultérieur. Le degré
initial de métamorphisme de la série de Codru a atteint la zone de la
staurotide. La série de Mezes est surtout terrigéne, dépourvue de gra-
nites et migmatites et & degré de métamorphisme initial évident dans
la zone de la chlorite, au moins dans la vallée du Driaganu (Stefan et al.,
1974). Cependant Cimpeanu et Cimpeanu (1968) citent de la biotite en
plusieurs endroits. Quelques lames minces taillées dans des roches a
biotite recueillies du ruisseau Oniacdi ont mené a la conclusion qu’il
s’agit d’une biotite de mésozone, chloritisée dans la plupart au cours
d’un événement ultérieur : elle a été déformée et fracturée durant le
processusg de foliation ou se stratifient la chlorite et la muscovite de néo-
formation. Autrement dit, il est question que dans ce cas se développe
une séquence polymétamorphique, le dernjier métamorphisme étant
intensément rétromorphique. Par conséquent, il est possible d’admettre
que la série de Mezes représente une partie non migmatisée et non
granitisée de la série de Codru.

La position charrice de la série de Mezes est bien argumentée
par Horvath (in Marinescu et al, 1980), voire dans le massif de Mezes
ou elle repose en position horizontale sur le Mésozoique du facies de
Bihor, transgressif sur la série de Somes. Les lambeaux de recouvre-
ment de la nappe de Finis du bassin de la vallée du Draganu se
continuent autant vers le sud que vers le nord de laire représentée

sur la carte jointe & cette note.
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(

METAMORPHISM AND DEFORMATION — FURTHER INDICATORS
IN ESTABLISHING THE LITHOSTRATIGRAPHIC SUCCESSION
OF SOME POLYCYCLIC FORMATIONS1
o »t L~ TS

BY,

VIORICA.IANCU 2

i

Stratigrephy of crystalline fmmatzéns thhostratzgmphy Tectonics and
maymatism ; South vmpathums — Crystalline. Getic Domain ; Crystalline
Danudbien Domain.

Sommaire

Métemorphisme et déformation — indicateurs supplémentaires pour établir
la succession lithostratigraphique de certaines formations polycycliques. L7é-
tude détaillée des formations métamorphiques polycycliques des Carpathes Méri-
dionales a permis de séparer des séquences a évolution spécifique des événe-
ments métamorphiques et de déformation. La détermination de 1'Age des inter-
valles de sédimentation aussi bien que des principales orogeneses qui ont{ af-
fecté ces formations s’appuie sur des études comparatives prenant en considé-
ration les relations réciproques entre des. formations & évolution différente, vu
les données d’dge connues.

-

The main data, rendered here as a synthetic table, have been
used as arguments for the separation of lithostratigraphic units in a
paper presented at the 12th Congress of the Carpatho-Balkan Geo-
logical Association (Iancu, 1983). The table has not been annexed to
the mentioned paper for lack of space.

! Received March 11th 1982 accepted for pubhcatlon March 25t 1932, com-
municated in the meeting April 9th 1842,

2 Institutul de Geologie  si Geofirics, str. Caransebes nr. i, 78341 Bucu-
regti, 32,
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The data refer to several lithostratigraphic units (formations and
groups) thoroughly studied on certain areas in the western part of the
South Carpathians. Those formations are to be found in the pre- Alpme
basement of the main Alpine tectonic units: Danubian, Getic and
Lower Supragetic (Pl. I). The present configuration of the Supragetic
nappes in the Dognecea zone will constitute the subject of another
paper (Iancu, 1983).

The above-mentioned Table presents the main metamorphic events
(M), characterized by the specific parageneses and minerals (column 3)
and deformational ones (e.g. sets of planes S, column 5, fold gene-
rations, column 6). Further characterizations are brought by the des-
cription of the most typical features (mineral lineations and their
relationships with the fold axes, transposition types, etc.; column 7)
as well as of the associated migmatites and magmatites (column 8).
Recent papers, with a general or symetric character referring to the
South Carpathians, are due to Savu et al. (1978 a, b), Bercia (1975),
Berza (1978). A more recent lithostratigraphic correlation of the Car-
pathian metamorphites was carried out by Krautner (1980), following
further details given in the Guidebook to Excursion Al (Krdutner
et al, 1981) as a result of the researches accomplished in the South
Carpathmns on the occasion of the 12th Congress of the Carpatho-
Balkan Association.

The present paper deals with the probable ages of the sedimen-
tary (premetamorphic) sequences (Tab., col. 1) and of the main meta-
morphic events associated with pre-Alpine orogenic cycles (col. 2).

Mention should be made that when estimating the approximate
ages all the.age determinations (radiogenic, paleontologic:and- palyno-
logic) known. .in the relevant literature refe1rmg 1o the study for-
mations have been taken into account. ;

Our conclusions are ’rough if- one conmdnr‘s the possible space
and time variations of the T and P parameters (variation of the geo-
thermal gradients, variation of the sup’enposition' degree of the ther-
mal maximums “with the ‘deformational ones,  diachronous zonalions
associated 'with the same metamorphism or zonahons Superposed to
areas with a different previous evolution, etc.).

The paleontological and palynological age determinations are due
to : Stdnoiu (1972, 1973), Nastiseanu (1975), Visarion (unpublished data),
Maier, Visarion (1976). All this refers to the metamorphosed Paleozoic
fOLmatlons Their present relations with the Precambrian basement are
sometimes direct, other times they may be inferred from -comparative
studies related to deformational and metamorphic elements, .

. For the Precambrian metamorphic formations and ‘the associated
pranitoids the radiogene ages known from the papers of Soroiu et al.
(1970), Bagdasarian (1972), Minzatu et al. (1975) have been taken into
account. The latest and more interesting radiogene data are found in
the paper of Pavelescu et al. (1979), which also includes determinations
on zircon of different generations using the U/Pb method. The paper
also deals with the interpretation of the results obtained on minerals
with a different (pre-metamorphic relics, metamorphic minerals) or very
complicated (restructured or regenerated minerals) history. :
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A succession in time of the main metamorphic events associated
with active orogenic periods on the partly rigid zones, either on oro-
genic reactivated zones or on the new sedimentary areas, has been
described on the basis of the synchronism, succession and superposition
relationships of events of metamorphism, deformation, migmatisation
.and magmatism.

Mention should be made of the nonhomogeneous character, on a
regional scale; within the same tectonic units, of entities regarded as
stratigraphic markers in respect of the number type and succession
©of the main metamorphic and deformational events.

One may distinguish areas in which the oldest metamorphites
(pre-Caledonian) are represented as well as areas of pre-Devonian
{Caledonian) regional remetamorphism. The latter are sometimes re-
worked in the Variscan orogenesis like the formations with Caledonian
progressive metamorphism.

Thus, in the Lower Danubian Unit (according to Berza et al,
1983), Precambrian formations (Drégsan and Lainici-P&ius series) occur,
up to now considered with a unique regional metamorphism in the
almandine' amphibolite facies (Iancu, 1974 ; Berza, Seghedi, 1975 a) and
the cordierite amphibolite facies, respectively (Savu, 1870 ; Berza, 1978),
affected by Variscan retrometamorphism.

. The evidence obtained by mineralogical and microstructural
studies attests the effects of high-grade, superposed metamorphism,
under different thermodynamic conditions determined by the change
-©of the tectonic regime, during the pre-Caledonian orogeneses (Tab.).
The first metamorphism of the basic and intermediary rocks from the
dyke system separated by Berza and Seghedi (1975 b) within the Lainici-
Pdiug Series is assigned to the Caledonian orogenesis.

Likewise, a first phase of regional retromorphism and the dyna-
mic metamorphism at the chlorite zone level (blastomylonites), which
affected the Drigsan and the Lainici-Piius series, are assigned to the
Caledonian orogenesis. -

The Getic Nappe — Bahna and Portile de Fier outliers — provides
direct information on the regional remetamorphism of the Sebes-Lotru:
Series (Group), under the almandine amphibolite facies conditions.
This metamorphism may be correlated with a significant structural
Teorganization proved by the relict structural elements (Hartopanu,
1978 ; Iancu, Hartopanu, 1979, 1982).

In the Lower Supragetic Units there occur formations of the
Sebes-Lotru Group — Russo-Sdndulescu et al, 1978 — (Tilva Drenii
augen gneisses formations) in which the effects of the pre-Caledonian
metamorphisms are maintained almost unchanged. Nevertheless, there
are also zones in which the Precambrian formations (Bocsita-Drimoxa
Formation = micaceous gneisses complex, Codarcea, 1931 ; Bocsita-
Drimoxa Series, Constantinof, 1980 — and Valeapai Formation) are
strongly affected by remetamorphism in the greenschist facies with
advanced transposition and metamorphic differentiation, considered to
be associated with the Caledonian orogenesis. The superposed effects
of the Variscan orogenesis are displayed by a new generation of folds
and microfolds with plane-axial cleavages, partly penetrative, accom-
panied by mineral neoformation.
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TABLE WITH METAMORPHIC A

Probable age

'

Sedimentation -

Metamorphism.

Metamorphic events (M), specmc
. mmeral paragenesxs

Correspending planes (g)

Zie. ' oy
i e ' Fr o
: SUEPRAGET
] Contact metamérphism S, : blostamylonitic foliation
i Dynamic' metamorphism Sg:axial plane cleavages, lo
MONIOM GROUP ‘ eg;‘gga oly- | Mib; Blastomylonitic recrysta- recryst {calcite)
Carsie Formation ’ ower Carb, ‘ph—lsic I(ISU}T Y 1ization S, S, I S:
Valea Satului Fm j Devonian (D) | 500" 0% M2 :Low green_ schists facies,s| S;: Oriented M; min., part
Erzgebirge) selective : cl, ab, ep, ac, ser, | Ppenetrative, differentiated
gates A ca. ‘ h b =] S«: well-preserved bedding
1= Dyvnamic metamn., contact me-.
) tamorphism S.:partial reorientati
N y Alpine M, Low-grade Temetam., local,} “2* 'Pa:e]:m,ufz ientation, par
VODNIC GROUP Ord-Silur? ATEsan majnly dynamic, pe
Tilva Mare Fm (O—8) CaltHanin *M;b Tarde (inter) kinematic ab
Dognecea Lower  Cam- (Taconian Ar- and subsequent dynamic me-
(terrigenous) Fm brian | (Cb 1) denian ?) tamorphism A b .
Rafnic f Early ° M;a progressive green - schists’’ | S : oriented M; min.; Si II
(volcanogenous} Fm Caledonian facies cl, ep, ac;stilpn, (oriented | .\ in ab porphyroblasts
{Sardinian ?) dynamic phqse:) . |
-The same in'matrix and in ab | Si: modified by common folds
. . porphyroblasts, . ., with basement {mesometan
i b Contact metam. -
Dynamic metani. ! Sy : shear planes
Alpine Mgb Green schists facies, shtxc Sg: crenulation cleavages, part
Vasiscan cl, turm g . i . reoriented min.
g Upper Early M,2 Green schists facies, regional | S, : regional transposition a1
(BIRZAVA GROUP?) Proterozoic {?} | ~aledonian remetam : ab, cl, mu, cp, ac- crystallization of My min, w¥
Bocsita-Drimoxa Fm- i# (Pr 3) (?) Assyntis M, (LP) static (interkinema- metamorphic  differentiatic
i,m}Assyntic tic) : and, ab-olig, q Sy : oriented, relict, M; min €
4 | {Grenvillian) Ml(\‘[P) almnndme amfxbohtxc fa- closed in interkinemat
o° : pa cies, relict: gr, bij, hby, muy, plag.
LR s p}ag.
~.| My (banatitic contact) px, oliv, | S . dynamic, local
. - bi, co, kfsp. Syt partly penetrative
) P Alpine N M, retrogressive, local, Sg : regional remetam., transpos
SEBES-LOTRU(?) (Middle?) Variscan Mg(LP), retrogressive, regional tion, q segregation, orientt
GROUP : Upper  Pro- | Early Cale- cl, ac, ab, ep, ca M, min.
— Valeapaj Fm. terozoic  Pr donian M,(LP), synkmemanc. and, biy | S,: synkinematic recryst, ne
(27)3 Assyntic (?) min., deformed M, mi
Grenvillian \!,/M,’ (MP) relict : bi,, gr, plag, | S;: relict, destroyed
by
M? (banatitic contact) co, and,
{Middle?) r bi, mu S?: local laminations
— Tilva Drenii Upper Pro- élxgqul]' M, (MP), isofacial regional reor-| Sg:oriented M, min.
g nvillian

{augen gneisses) Fm.

. lerozoic  Pr

Pre-Grenvillian

ganisation : plag, bi;, q, mu

{223 M; (MP), relict: gr, plag, kisp, | S;: destroyed, deformed, rel
{deformed augen), hby, ky, bi; metam. porphyroclasts
GETI
Early Caled? | My: retrograde, cl. zone, local | Sy:oriented My min., loc
) Upper {Variscan) S, : axial plane cleavage, parti
Jidostita Proterozoic Assyntic My: {LP), static: cord, sill reorientation, Jocal
{Ivanu) ¥m. (Pr 3) {fibrolite) S, : oriented bi # S,
Pre-Assyntic M, : Prograde bi s gr zone (MP?) Common for basement
Early Caled? | M,: Local remetam. bi-cl
{Variscan ?) zones
Assyntic M, (LP) static, areal overprint; | Sg: dynamic metam.
SEBES-LOTRU {Middle?) Grenvillian an, co, sill + kfsp (neo-zo- | Sg:local, partly penetrativ
GROUP Upper ning) reoriented relics and re
(Bahna, Portile de Fier Proterozoic M, (MP): ky It, ge, bi, mu. crystalliz. ab, bi, g
outliers) Pr(27)3 Regional, isofacial ~ remeta- Sg i regional reorganisation ar
morphism transposition (NE/SW)
Pre-Grenvillian { M; (MP): ky, s;]ll, gr,  bij, | S;:local preserved on mesose

hb;, px. Relict paragenesis
and pyroxenitic rocks (eclo-

gitoides, quartzites)

v

pic scale.
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DEFORMATIONAL FEATURES

Deformational elements generations
of folds (B)

Iinportant features

Igneous intrusion
Migmatisation

Known ages

YNITS (sensu stricto)

Incipient and differentiated, me-

Banatitic veins

Mulion aggregates

Polycrystalline {deformed kfsp
and recrystallized plagioclaces)
augen feldspars

B, Mullion structures around the canic transposition. Pre-metam, magmatic rocks i
congl. pebbles and boulders | Well-preserved  bedding and (subsequent low-grade metam) Pa]y“°]_°glc ages:
B,: syn — S, asymmetric folds| sedimentary, magmatic struc- | a. basic — intermediate dyke | Carboniferous
B, : Folding of S, locally pre- tures system Devonian
served. Lhy {| LiSyS, b. allochthonous, ultrabasic (Visarion, Iancu, 1985)
Lhy # Lh, rocks.
{ Folded and obliterated contact h
with basement
Common folding and metam.
, with basement. Sodic metasomatism (?) (ab s
B,: Symmetric folds, post Sy | variscan overprint porphyroblasts)
and. ab  porphyroblasts Polyphasic prograde metam. Deformed magmatic rocks (grano-
B, : synchronous with My {green schists facies, stilpno- diorite-djorite  small dykes)
melane and Dbiotite zones)
Sy modified by metamorphic
]‘ differentiation and transposition
\ Composed, nonplanar structures
! & el _ | Incomplete transposition on S,
By lgzlittsff)’ki:dmed OF TECUM™ | yetformed q segregations with i
By : synmetam. (M,) transposi- regional extent Premetamorphic = magmatic in-
*" “tion folds (similar, intra— | Polystadial minerals: relict me- trusion (small scale)
5 i tam. porphyroclasts of olig. | Arteritic migmatisation
B,: ““dead”’ folds, refolded and and albite porphyroblasts (post | (,,effet du socle’’)
] T2
peared Repeated metamorphic differen- B
tiation !
Deformed andalusite replaced | Banatitic intrusions with con-
. - o by kfsp tact metamorphism {bi,
1B3: g;slt_ SS: f:tr;‘;g;gf simi- | Regionalremetamorphism, quartz and, cord, kfsp) and metaa:
lar to concentric, refolded segregations . somatic Dhydrothermal meta-
By: syn — S,, microscopic, folds Repeaited transpos?hon n"norphzsm ) ] )
B : relict, refolded fokls B, axis 1Lmgly Li(Sy/Ss) Relict  1netatectic migmatisa-
Distorted, older lineations tion
i Relict metam. porphyroclasts
Deformed, augen kfsp. {wjth. S and . recrystallised metam.
shape) matrix Relict metam. migm. ({meta- ’

morphosed migmatites)

UNXITS

Lo

B, :‘

concentric, symmetric folds

{refolding)

: Tight folds associated with
penetrative foliation in. ba-
+ sement

Local  retrogressive metam.

Static overprint

Prograde regional metamorphism
producing overprint of base-
ment {at bi zone, level}

Arteritic synmetamorphic mig-
matisation {,,effet du socle’’}

By LB ||B, % B

By: regional, E—W, open.

By: post S,, inclined to recum-
bent folds

B,: transposition, syn — S, folds

with NE—SW trending,
concentric to similar type
: reliet, pre —S,, refolded

Deformed migma tites

Superposed  zoning

Local transposition on S,

- Advanced trancposition on Sy

Lm,, NE—~SW trending, |} (B.)
axis

Relict Lm,E W orientation, ro-

= tated by B, folds; Lmy —

B Lm,

,Repeated remetam. of eclogitoids

folds with low symmetry

Composed, nonplanar, inhomo-
geneous structures.

Polystadial pegmatites
III Re — migm. in M,
grade zones

‘Syn'— M, metatectic mjgm.
Jocal intrusion of granitoid

high
I

r%és
I Metatectic  migmatisation
{syn — M,)

Rb: Sr: 830 m.y. {Bagda-
sarian)

A: 1000—1100 m.y.-meta-
morphic magmatic event

or

B: 1600 m,y.; detrital, pre-
metamorphic zircan

340 m, y,-Hercynian retromar-
rhism (Pavelescu et al.) |
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!
1 2 3 4 j 5
DANUBIAN
PALLEOZOIC (TULI$A) .
GROUP Lower Carb. | variscan
Poiana Mici I'm —Devonian
(¢—D) Sy P.a. cleavages, penetrative in
Uncertain data with respect to: basement
metamorphic events Sy : oriented M, min.
M,: Low green schists facies : S, : deformed bedding
Valea Izvorului Fm Ord-Silur. Caledonian cL L Een, g, a0, Tl SI
{O—5) {uncertain} :
Alpine M; Dynamic metam.
Variscan M, Local, retrogressive Sg common foliation with Lower
DANUBIAN COMPLEX Carly Cale- | M, Retrogressive overprint with Paleozoic
(Peri-Caledonian  belt) Upper donian areal  extent: cl, ab, ac, | 8, blastomylonitic zones;
LAINICI-PATUS GROUP | proterozoic . stilp. ep S, crystallization of M, min.
and (Pr 3) Assyntic M, (LP) synkinematic: bi, mu | S, syndeformational crystalliza-
{Danubian) Fe oxides, graphite, hby, an, tion of M, min,
{Granitoid batholits) Grenvillian co, sill S; relict M; min. distupted,
{pre-Silur, dyke system) M; (MP), relict: gr, bij, hb, + reorientecd
+ plag, clpx.
Variscan M Green schists facies, local | S; shear planes — blastomyloni-
remetam. tic foliation
Early-Caledo- M, Green schists facies overprint | S, oriented c¢l, ab, ac, ep.
nian in metam. rocks; adaptation a
. (Middle ?} of magmatic rocks
DRAGSAN GROUP Upper Assyntic M, (LP})contact metam : sill, mu, | S, regional foliation and laye-
{Caledonian belt} Proterozoic Q ring
Grenvitlian M, {MP): isofacial reorganisation
and metastable persistence of | S; microscopic orientation of
st, gr, bi, hb + plag. disrupted mineral relics, lo-
I Pre-Greavillian | M; (MP) relict: ky, st, biy, gry, cally preserved on mesoscopic
| orto + clpx, hb,.++ plag. scale. | |

Generally, the retromorphism areas are those within which there
are still serious problems related to the existence of Lower Paleozoic
series or formations unconformably overlying. the Precambrian base-
ment, S ™

In the Lower Supragetic Units there is a contact between a pre-
Devonian sequence (Vodnic Group) and the Proterozoic basement, re-
presenting an initial unconformity, affected by folding and meta-
morphism (Iancu, 1983). This Lower Paleozoic sequence, partly repre-
senting the green phyllites series (Radu-Mercus, 1962) or the Valea
Carasului Series (Constantinof, 1980), has not been separated up to
now by the Precambrian basement occurring in the pre-Alpine Vodnic
anticline axis. It has been included either. in the Lescovita Series
(Devonian-Carboniferous, according to Maier, 1979) or in the Valea
Carasului Series (Ordovician-Silurian, cf. Constantinof, 1980) by com-
parison with formations dated in the Locva massif.

Similar questions occur in connection with the récogniﬁon of
sequences of different ages within the Precambrian series, e.g. the re-
cognition of unconformities modified by deformations or subseﬁuent
transpositions or obliterated by recrystallizations.
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6 ) 7 8 9
NITS
Sedimentary  relict  structures
Deformed macrofossils Sediments of contineutal type Paleontologic ages: after
Penetrative shear or cleavage Important  stratigraphic and | Pegmatitic veins Stinoiu (1972)
planes in basement metam discordance in relation — Devonian—Lower Carb.
with Precambrian  basement — Ordovician-Silurian
IIT1 Emplacement of basic dyke | I{-Ar ages for: muscovite,
system biotite, amphibole — 522
By: post — S, microfolds Lvident effects of Caledonian (Early Caledonmn) 554 m.y.
B, : intrafolial, tight, synmetam orogenesis II Post-metam intrusion and { Tismana-Novaci granitoids
folds ) Svnkinematic LP metam arteritic migmatisation — 610 m.y. (U/Pb — for
B, : regional, open. Repeated intrusion of granitoid metasomatic feldspatisa- | zircon) — after Pavelescu et
rocks tion al. (unpublished data with
S. regional foliation, common | I Syn —-M., intrusion of author’s assignment)
for syn — S, granitoids. granitoids
(Tismana 610 m.y.}, Assyntic
or Danubian event, after
Pavelescn et al.
Polystadial mineral adaptation
B;: regional, post S,, synchro- of granitoid rocks
nous with Cerna granitoids | Isofacial, regional remetamor-
emplacement phism IV Pegmatitic and rhy odac:tlc
By: synmetam with S, axial | Very advanced transposition dykes
plane foliation and reorganisation on S,. | III Arteritic migmatisation
B;: relict folds and min. linea- [ Two Sets of mineral lineations | II Syn Bjgranitoid intrusion
tl}m Very scarce on mesosco- in amphibolitic rocks {graben | I = Pre-granitoid migmatisation
pic scale. structutes)
5 Py \
!

It is considered that the 1nd1v1dua11ty .and the evolution in time
of a lithostratigraphic unit, may be inferred also from the comparative
study of the metamorph1sm deformation and migmatization elements.
A first attempt was made for formations included in the Sebes-Lotru
Series (lancu, Hartopanu, 1979), individualized as Jidostita Series
(Conovici, Conovici, 1978). A similar formation (Ivanu Formatlon) is
to be found in the Godeanu outlier, as well.

Inferences on the synchronlsm succession  or superpos1t10n
relationships of major metamorphism and deformation events can be

regarded as further arguments when separating lithostratigraphic units

of different ages, which might be considered supergroups (lancu,
1983). a

The evolution in time of such units can.be different for various
areas' or rock-volumes. Such arguments must be correlated with in-
formation on age, sedimentology (facies, thicknesses, etc. in case of
the .weakly metamorphosed formations), oetrochemlstry, ete.

In .areas affected by high-grade metamorphic processes, often
reiterated, the stratigraphic markers are hardly, even impossible,
followed: on a mesoscopic scale. In those cases the petrographic mark-
ers (generally considered as bedding) .as well as the structural ones
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allow a sequential reconstitution of the geological events, that is of
the premetamorphic lithostratigraphic units.

Acknowledgements. Thanks are due to my colleague T. Berza for the thin
sections from the formations of the Danubian Units, which he put at my
disposal.
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5. TECTONICA St GEOLOGIE REGIONALA

LOWER SUPRAGETIC NAPPES OF THE BANAT,
MONIOM-DOGNECEA ZONE!

BY,

VIORICA IANCU?

Getic Nappes. Bocsa Neppe. Moniom Nappe. Supragetic units. South Car-
pathians. Crystalline Getic Domain. Locva Mountains and crystalline islands
of the West Banat; Sedimentary Getic Domain — Locva-Semenic Region.

Sommaire

Nappes supragétiques inféricures du Banat, zone de Moniom-Dognecea.
L'esquisse tectonique de la zone de Moniom-Dognecea comporte la configuration
et la distribution des nappes de Bocsa et de Moniom, nappes de socle apparte-
nant au groupe de nappes supragétiques inférieures. Ces nappes se trouvent en
position externe et inférieure envers l'unité de Timis. Dans le bassin de Bir-
zava, les rapports de superposition sont, de l’ouest vers l'est : nappe de Bocsa,
nappe de Moniom, nappe de Lesifa. Au sud de la vallée de Birzava, la nappe de
Bocsa surmonte celle de Moniom, se disposant directement sur les unités de
couverture : nappe de Resita, unité de Lupac-Dealul Vremii, appartenant au
systéme gétique.

The tectonic sketch, which constitutes the object of this paper
(Pl. I), synthesizes the structural relationships between the Supragetic
Units and those of the Getic Nappe in the Moniom-Dognecea zone.
With a view to pointing out the contribution in the clearing out of the
Alpine structure of the study area an evolution of the ideas and of
the previous cartographic materials will be presented further on.

The existence of a significant nappe with crystalline, in a position
geometrically superior to the Getic Nappe (Murgoci, 1905), was first
mentioned by Popescu-Voitesti (1829) and later specified by Cantuniari
(1930). The nappe was rendered evident — in the Banat — by the point-
ing out of the outliers of the green crystalline overlying the Upper
Carboniferous deposits, probably emplaced during the Mesocretaceous
time.

I Received April 28th 1982, accepted for publication April 28th 1922, commu-
nicated in the meeting Liay i*h 1682,
2 Institutul de Gesolosie ¢i  Ceofizicd, str. Caransebeg nr. 1, 78314 Bucu-
resti 32, ’ '
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In the Ezeris-Dognecea zone, Codarcea (1931) distinguished two
tectonic units overthrusting each other: the “micaceous gneisses
complex” in the west and the “green rocks complex” in the east. The
crystalline schists slightly overlap the Carboniferous deposits along a
subvertical plane.

In 1934 Streckeisen correlated the Alpine units of the South Car-
pathians and pointed out : I. autochthonous massifs ; II. Getic Nappe ;
III. upper nappes. On his map the upper nappes occur in the Banat,
Poiana Ruscd, in the north of the Sebes-Cibin massif, the Fagiras Mts
and the Cozia and Leaota massifs.

In 1967 Codarcea, Lupu, Dessila-Codarcea and Lupu took over
the idea of the underthrust of the Getic «crystaline by an uper unit,
called the “Supragetic Nappe”. The plane in the base of the Supragetic
Nappe follows the Sasca line (pointed out by Schréter in 1510) and
continues, with a route similar to that mentioned by Streckeisen, up
to the Olt Valley. East of the Olt Valley, the route continues north of
the Leaota massif, assigned to the Getic Nappe as it displays a similar
Mesozoic cover.

Sandulescu (1975) reported a cover nappe (Sasca-Gornjak) between
the Supragetic and Getic nappes, mostly consisting of Permian and
Triassic formations. The auther correlated the Supragetic Nappe, re-
garded as a large Alpine nappe, with the Morava Nappe. in Eastern
Serbia (Grubié, 1974). .

Nastdseanu (1978) pointed out three east-trending units in the
inner part of the Getic Realm : Resita Nappe and Dealul Vremii and
Lupac digitations. They consist of Upper Paleozoic-Mesozoic formations
overlapped — from the west — by the Dognecea Nappe (“green crystal-
line” nappe, sensu Cantuniari, 1930).

The cartographic image of the Banat Supragetic Units is practi-
cally unchanged as compared to the one initially given by Cantuniari,
Codarcea, Streckeisen (Maier, 1974, 1979 ; Constantinof, 1972). The
denominations used lately for the two units (Krdutner et al, 1878,
1981 ; Iancu, 1983, 1984) are : Bocsa Unit for the western nappe and
Locva Unit for the eastern one.

Tancu (1983) brought arguments in favour of the existence of an
internal structural unit (nappe), west-of the Locva and Bocsa units, in
4a superior position as against the latter, called “Timis Unit”. The more
complicated inner structure of the Alpine nappes was revealed pointing
out a thrust fault (Ezeris-Coltan) through which the Bocsita-Drimoxa
Subunit overlaps the Mesozoic deposits of the Buchin Unit. Two pre-
Alpine tectonic units were also mentioned : Valea Satului-Locai
blastomylonite overthrust (Variscan) inside the Moniom Nappe and the
overthrust which gets the Tilva Drenii gneisses into tectonic contact
with the Bocsita-Drimoxa Formation. ,

Nistiseanu, Maksimovié¢ (1983) correlated the tectonic units in
the inner part of the Getic Realm north and south of the Danube and
distinguished several nappes (from west to east): Bocsa (= Bocsa
Urit)-Morava (= western part of the Morava Nappe) Nappe, Dognecea
{= Locva Unit)-Luznica (= eastern part of the Morava Nappe) Nappe,
Resita Nappe, and Sasca-Gornjak Nappe.
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The present configuration of the Moniom-Dognecea zone is
rendered on the Plate I. It presents the extension and the relationships
of the two Supragetic Units of the Banat, with the cover nappes of the
Getic Nappes System. The sedimentary cover of the Getic Nappe —
“Resita-Moldova Noud” zone — consists of Mesozoic and Paleozoic
(Upper Carboniferous-Permian) formations, folded together and involvad
into thrust structures during the Alpine orogenesis.

All this are the results of the mappings carried out within the
Bocsa sheet (Iancu, in Russo-Sdndulescu et al, 1982) and the Lupac
sheet (Nastdseanu, lancu, Russo-Sandulescu, unpublished data).

The petrographic and lithostratigraphic content of the above-
menticned units had been rendered in several previous papers : lancuy,
1983, 1884 — metamorphic formations — and Nastiaseanu, 19785, 1981 —
sedimentary formations.

The units regarded as nappes, found in superposition relations are
(from west to east), as follows: Bocsa Nappe and Moniom Nappe,
belonging to the Lower Supragetic Nappes System. They overlap the
Resita Nappe and the Lupac-Dealul Vremii Unit, assigned to the Getic
Svstem.

1. Bocgsa Nappe. The eastern boundary of the Boesa Nappe was
known as following a linear course, connecting the Colian tunnel
(Birzava Valley) with the Dognecea Valley, and from here it turned
much to the west. The present paper brings significant modifications
as regards the configuration and extension of the Bocsa Nappe. The
eastern prolongation with about 5—6 km of the nappe is marked by
several outliers, partly described by Cantuniari, assigned to the “green
crystalline” (= Monion). This unit also includes the crystalline over-
lying the Vodnic-Bichinecea Half-window assigned in the previous
papers together with the Moniom Nappe to the Locva Unit.

Recent data (Iancu, 1984, 1985) point out the complex petro-
graphic and lithostratigraphic content of the Bocsa Nappe. This unit is
constituted of Proterozoic formations with pre-Caledonian polymeta-
morphism (Tilva Drenii. Formation, Bocsita-Drimoxa Formation) and
Lower Paleozoic epimetamorphic formations (Vodnic Group: Tilva
Mare quartzitic formation, Vodnic albite porphyroblasts schists for-
mation and Dognecea terrigene formation).

2. Moniom Nappe. This nappe has been up to now structurally
correlated with the Locva crystalline and called “Locva Unit”., It is
well individualized in the Birzava Valley basin (Moniom Broolk, Valea
Satului, Locai Brook), Ferendia Valley basin and the upper basin of
the Dognecea Valley. In the Dognecea-Lupac sector the Moniom Nappe
is overpassed by the Bocsa Nappe directly overlying the cover units
of the Getic Nappe (regarded as a large basement nappe).

In order to specify the individuality and southward extension of
this structural unit, provided that the correlation with the Locva Unit
becomes difficult, we propose the denomination “Moniom Nappe”.

The Moniom Nappe consists of Devonian formations (Valea Satu-
lui Formation) and Lower Carboniferous formations (Cirsie metacon-
glomerates formation, assigned by Maier to.the Devonian, 1978), dated

3 —c. 114
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on the basis of palyno-protistologic content by Visarion (lancu, Visarion,
1985). These rocks were affected by low-grade metamorphism — gre-
enschist facies — and deformed during the Variscan orogenesis (Pl II).
The contact between the two formations is marked by a zone of “tec-
tonic mixture” affected by dynamic metamorphism (blastomylonites)
and accompanied by small allochthonous bodies of serpentinites. Within
the Valea Satului volcano-sedimentary formation mention should be
made of a system of magmatite bodies (dykes and veins) — gabbros,
diorite-granodiorites deformed and recrystallized under the greenschists
facies conditions. The two mentioned types of formations are supposed
to have accumulated under different geotectonic conditions and brought
into direct contact during the Variscan (pre-Westphalian) orogenesis. The
Devonian sequence belongs, in our opinion, to a Variscan paleosuture
zone. Our statement is based on specific deformational elements (Iancu,
1984, 1985) and must be supported by further arguments based on
petrographical, geochemical and sedimentological studies.

Evidence on the moment or moments of emplacement of the
Alpine nappes in the study zone is supplied by the youngest formations
affected by the thrust planes and their relationships with banatites.

The youngest formations belonging to the Mesozoic cover of the
Supragetic nappes in the Banat are of Lower Cretaceous age. They
occur on the Bocsa Nappe, in the Buchin Subunit, and are overlapped
by the Bocsita-Drimoxa Subunit along the Ezeris-Coltan-Ocna de Fier
Fault (previous to the banatites emplacement). Formations of the same
age and of Upper Cretaceous are overthrust by the crystalline of the
Timis Unit in the north-westernmost part of the Bocsa massif. As
this thrust line, which affects the Upper Cretaceous, is overlain by
Badenian formations the thrusting of the Timis Unit over the Bocsa
Nappe should be linked to the Laramian paroxismal phase.

The recrystallized sandstones and limestones from the Harca
Ravine (Ferendia Valley), affected by the laminations which mark out
the basal overthrust of the Bocsa Nappe, constitute the only known
occurrence (Codarcea, 1931 ; Iancu, 1983) of Paleo-Mesozoic cover (?)
on the Moniom Nappe. The mentioned overthrust is straightened out
in the westernmost contact zone with the Moniom Nappe, and the
mylonites within this zone are penetrated by banatites and affected by
the thermal metamorphism generated by them, giving rise to recrys-
tallized mylonites with biotite.

The mylonites in the base of the Moniom Nappe and the Paleo-
zoic formations of the cover units are also affected by the thermal
metamorphism generated by banatites.

It is to be mentioned that the Bocsa and Moniom nappes are
previous to the banatites emplacement, as first pointed out by Codarcea.

The latest evidence concerning the banatites in the study zone
(Russo-Sandulescu et al, 1982) allow the structural correlation of the
Dognecea-Ocna de Fier main body with the Bocsa 3 type, on which

radiogene ages of 65—56 m.y. (Paleocene) have been obtained using
the K/Ar method.

Al} this as well as the data proving the emplacement of the cover
nappes in the Upper Cretaceous (post-Albian, according to Nistiseanu,
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1978) situate’ the thrusts of the units involved between the Albian and
the Paleogene (Austrian, Mediterranean or Laramian phases).

At present, considering the data from the “Resita-Moldova Noud
Zone”, no specifications can be made on the synchronism or the suc-
cession of the emplacement of the two Supragetic nappes regarded
either separately or in relation with the Getic cover nappes.

The regional structural correlations (with the Rusca Montand
Basin or the southern zone) require a special attention as to the correct
spatio-temporal “connection” of the system of overthrust and faults
and implicitly of the units generated in a certain phase. The resuming
of the whole structure in the intra-Miocene phase (well represented
south of the Danube — Nastdseanu, Maksimovié, 1983) makes more
difficult the clearing up of the regional structural relationships.
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I’OLISTOLITE DE CALCAIRE NEOTRIASIQUE DE BEJAN
(AU NORD DE DEVA — MONTS APUSENI DU SUD)!

PAR

MARCEL LUPU, DENISA LUPU?

Clistostrome. Olistolith. Barremian. Aptian. Halobia-bearing limestone ; Apu-
ceni Mountains — Mures Mountains — Zarand Mountains,

Abstract

The Upper Triassic Limestone Olistolith of Bejan (North of Deva — South
Apusent Mountaing). In the Bejan olistostrome formation, of Barremian-Lower
Aptian age, north of Deva, an olistolith of Upper Carnian-Lower Norian age
has been discovered. It consists of grey pelagic limestones partly of Halobia-
bearing coguinas. The facies of the limestone provides differences with the Upper
Triassic sequences appearing in the Moma Nappe (North Apuseni Mountains) or
in the Transylvanian Nappe System in the East Carpathians.

A Toccasion des levés géoiogiques é€xecutés pour la carte au
1:50.000, feuille Deva, sur l'aire comprise entre la vallée de Boholt
a TE et jusqu’a peu pres la vallée de Cabesti a 1’0, le méridien de la
localité de Fornadia au N et celui de la localité de Bejan au 3, a été
séparée une unité attachée initialement a celle de Cébesti, unité dénom-
meée ultérieurement, par l'un des auteurs de la présente note (Lupu,
1983 ; Lupu, in Bleahu et al, 1981) unité de Bejan. Le principal cons-
tituant lithologique de cette unité est la formation de Bejan, de type
wildflysch, ot on a identifié Polistolite de calcaire néotriasique. Clest
celui-ci qui fait I'objet de cette note.

La formation de Bejan est constituée d'une matrice principale-
ment argileuse, écailleuse en partie, de couleur gris foncé-noirdtre, dif-
ficile a déceler du fait du degré avancé de recouvrement du terrain.
Subordonnément, apparaissent des greés quartzeux a ciment calcaire,
lenticulaire, représentant des boudines sédimentaires.

' Recue le 5 mai 1982, acceptée le 5 mai 1982, présentée a la séance du
25 mai 1982.

2 Institutul de Geologie si Geofizicd, str. Caransebes nr. 1, 78344, Bucu-
resti 32. ’
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La frappante ressemblance de la matrlce de la formatlon de Bejan
aux principaux termes de la formation de Cabesti, avec laquelle elle
vient en contact vers le N, nous a mené a lui accorder 1'dge barrémien-
aptien inférieur.

Les olistolites de la formation de Bejan appartiennent notamment
aux calcaires micritiques, gris, parfois violacés, de type couches &
Aptychus, tout comme les basaltes et les calcaires massifs néojurassi-
ques. Peu nombreuses, les olistolites ont en revanche des dimensions
relativement grandes, de 'quelques metres a des dizaines de metres
cubes. <

La formatlon et respectlvement T'unité de Be]an chevauchent au
N T'unité de Ciabesti, e long d’'une dislocation a caractére de faille
inverse abrupte.

L’olistelite de calcaire neotr1a51que apparait dans le versant sud
de la colline de Dumbrava, & 500 m N du confluent de la vallée de
Fornddia avec la vallée de Caianu.

La surface d’affleurement de l'olistolite est de 8 m? environ. Le
calcaire est gris clair, blanchatre, & aspect parfois vitreux.

I1 contient une association de Halobza dont les exponants appar-
tiennent & lintervalle Carnien supérieur-Norien inférieur : Halobia ex.
gr. superba Majsisovics, FH. rugosa Gumbel H. ex. gr. radiata hyatti
Gruber, H. (?) cf. clari Gruber. o '

Par endroits, le calcaire a un aspect de type coquina, représen-
tant des adglomelatlons de coquilles, dans la majorité fragmentées, ce
qui 2 mené a des estimations vu les caractéres morphologiques d’un
groupement spécifique. y g

L’analyse en section mince -a .mis en évidence un calcalre micri-
tique, parfois & radiolaires, dont le milieu de dépét peut étre interprété
en tant que pélagique.

les implications structurales-faciales de la présence du calcaire
néotriasique sont encore difficiles de préciser. Initialement (Sandulescu,

1980), on a fait une corrélation entre la formation de Cabesti — con-
sidérée a cette date-l2 comme porteuse d'olistolites — et le wildflysch
de la nappe bucovinienne. A g j ‘

En faisant une analyse comparatlve entre le calcane neotmasu;ue
de Bejan et celui du Trias supérieur des territoires environnants, on
constate des ressemblances tout comme des différences. Ainsi, Patrulius
et al. (1980) étudiant le Trias des séries transylvaines distinguent la
série de Zimbru et y signalent des. calcaires finement granulaires ‘a
Halobia porteux, comme toute la série susmelnitionnée, d’accidents sili-
ceux mais qui n'apparaissent pas dans 1’olistolite de Bejan.

Dans les monts Apuseni du Nord, notamment dans la nappe de
Moma on a signalé (Patruhus et al 1976) des mveaux dec1metr1ques
de calcaires micritiques de teinte rose ‘dans Ie calcaire de type Tisovec.
Le calcaire de Bejan est gris clair et entiérement pélagique. e

En fait, 'impédimenta majeur dans la corrélation faciale est T'oli-
stolite de ‘calcaires qui représente un intervalle stratigraphique réduit.
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Cest pour cette raison quil ne faut exclure ni la possibilité de
Texistence d’un faciés pélagique du Néotrias, dissemblable par consé-
quent des faciés connus jusqu’a présent dans les territoires environnants.
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4
EXPLICATION DES PLANCHES
PLANCHE I

Fig. 1 — Halobia ex gr. superba Mojs.,, 3 X, Bejan-Deva (monts Apuseni
du Sud), Carnien supérieur-Norien.

Fig. 2 — Halobia rugosa Glimbel, 3 X, Bejan-Deva (montg Apuseni du.
Sud), Carnien supérieur-Norien.

Fig. 3, 4 — Halobia ex gr. radiatae hyatti, 3 X, Bejan-Deva (monts Apuseni

du Sud), Carnien supérieur-Norien.

PLANCHE II

Fig. 2 — Hualobia rugosa Giimbel, 3 X, Bejan-Deva (monts Apuseni de
du Sud), Carnien supérieur-Norien.
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Project 195 : Ophiolites and Lithosphere of Marginal Seas

STRUCTURAL, PETROGRAPHIC AND GEOTECTONIC STUDY
OF THE SHEETED DYKE COMPLEX IN THE MURES ZONE,
DUMBRAVITA-BAIA-BATUTA-JULITA REGION
(APUSENI MOUNTAINS) I

BY

HARALAMBIE SAVU?

Orhiolites, Dyke. Ocean-floor basalts. Gabbros. Dolerites. Peirological siudy ;
Apuseni Mountains — Mures Mountains — Drocea Mountains.

Sommaire

Etude structurale, péircgraphique et géotectonique du complexe de sheeted
dykes de le zone de DMures, région de Dumbrdvifu-Baia-Bdtute-Julita (monts
Arpuseni). Le complexe de sheeted dyites se développe dans la partie ouest de
la 7zone de Mures. Sa vrésence dans le cadre de cette zone est une preuve pé-
remptoire que ses ocphiolites se sont formées dans une zone de fond océanique
et dans des conditions de spreading. Les sheeted dykes sont généralement orien-
tés sur la direction N 78°—886° O et ont des pendages variant entre 70° S et
£0° N. L’épaisseur des dylkes oscille entre 0,5 et 2 m et plus rarement entre 5 et
16 m Ils presentens des structures différentes (de hyalopilitique a hipidiomstrphe~
grenue). Le complexe est formé de sheeted dykes de basaltes, doclérites, gabbros,
spilites, felsites albitiques, quartz-diorites pegmatoides, granophyres, hyalobasaltes
filoniens et plagio-granites albitiques. Au complexe de sheeted dylkes g’associent
les corps de gabbros de Julita et Batuia.

Introduection

The ophiolitic rocks in the Mures Zone drew the geologists’ at-
tention since the last century because, besides their scientific signific-
ance, pyrite and chalcopyrite mineralizations are associated, in places,
with them. In 1952 the discovery that some gabbro bodies in the Mures
Zone contain vanadiferous titanomagnetite stimulated the study of the
ophiolites. The researches carried out in the period 1981—1982 had as

2 Received April & 1982, accepted for publication April 27¢1 1852 commu-
ricated in the meeting May 7ih 1082,

2 Institutul de Geologie si Geofizicd, str. Caransebes nr. 1, 78344, Bucu-
resti 32.
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an objective the sheeted dyke complex of the ophiolitic series in the
Dumbrévita-Baia-Batuta-Julita region (Pl. I), a formation first es-
tablished as a separate unit in Romania by Savu in 1981 (Savu, 1983)
and described in detail in the report on 1982 (Savu et al.,, 1982 ¢). The
present paper is based on the first part of the mentioned report.

History of Researches

Disparate data on the “melaphyric’ or “diabasic” rocks occur-
ring in the region are known before the World War One. It seems that
till the World War Two the region was not properly investigated. A
map, scale 1:100 000, published by Socolescu (1941), exceeds a little
westwards the meridian of the locality of Julita, where the mentioned
author plotted Triassic diabases. In 1953, Papiu described the Mesozoic
sedimentary rocks and the “basic effusive series” constituted of sub-
marine lava flows intruded by gabbros and diorites. The map and a
summary of this paper were published only in 1959. In the same
period, Latiu (1957) described the processes of albitization and epi-
dotization of the basic rocks.

In 1953 Savu began a systematic study of the ophiolitic rocks in
this part of the Drocea Mts which he continued later on (Savu, 1957,
unpublished data ; Savu et al, 1979). On these occasions he established
the vein or dyke character of some rocks occurring in this region (Savu,
1953, unpublished data), pointing out the presence of parallel dykes
(Savu et al,, 1979) or sheeted-dykes (Savu et al., 1982 b).

Geological Setting of the Region

The region lies in the west-northwestern part of the Mures Zone,
covering the axial, ophiolitic part of this zone. Two rock series can
be distinguished : the ophiolitic rock series, formed on the floor of the
Mures Ocean during the Jurassic till the end of the Cailovian and the
flysch deposit series, formed during the Upper Jurassic and Lower Cre-
taceous in the northern marginal trough of the ocean zone, as a result
of the Dbilateral subduction processes which began concomitantly with
the Late Kimmerian movements (Savu, 1962 b ; Savu, Udrescu, 1973 ;
‘Savuy, 1983).

1. The flysch deposits series is represented here by its upper part,
of Lower Cretaceous age, constituted of alternations of beds made up
of marls, clayey marls with caleite veins (Papiu, 1953 ; Savu et al,
1979).

)2. The rocks of the ophiolitic series form two magmatic complexes:
{a) the ocean-floor basalt complex and the (b) sheeted dyke complex
(Savu, 1983).

As shown on the annexed map (Pl I) the Jurassic ophiolite
rocks thrust the Lower Cretaceous flysch formations northwards, as
pointed out by Papiu (1953) and established by Savu (1957 ; 1983 ;
Savu et al, 1979). On ihe thrust plane are involved jaspers and red
argillites, which formed during the Upper Jurassic, constituting a red
complex of characteristic rocks situated in the base of the flysch
which at present occurs under the thrust ophiolites, somewhere in
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depth, from where jaspers and argillites have been torn off. The red
complex reappears to the southwest (Lalesint) and northeast (Lupesti-
Buceava) of the region of study. This thrust began to form probably
during the Austrian movements and was finished off during the
Laramian movements.

There are dip faults involved both in the thrust plane of the
-ophiolites over the Lower Cretaceous flysch and in the ophiolitic series

Fig. 1 — Structural- diagrams.
a, position of the jasper and red clay intercalations in the Valea Calului Brook
basalts (17 planes) — isolines: 0.5-2-4-6%,; b, position of the dykes on the
‘Valea Mare Brook (N. Balcescu). and Valcuta Valley (70 planes) — isolines :
9©.5-4710-200, ; ¢, ,'pé)sition 'oﬁ“the dykes on the Fruntii Brook and Bituta Quarry
(20 planes) — isolines : 0.5-2-4-5%, ; d, position of the dykes on the Baba Valley
’ " and Julifa QL‘ia'rry' (23 planes) — isolines : 0.5-2-8%,.
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(PL. I). The fractures strike NW-SE and belong to a fault system typical
of this SW part of the Apuseni Mountains.

Ocean Floor Basalt Complex

In normal position, the ocean-floor basalt complex is situated at
the upper part of the ophiolitic series and represents the upper complex
{0,) (Savu, 1983). In the region under discussion this complex is tec-
tonically included between the sheeted dyke complex and the overlap-
ved Lower Cretaceous flysch. For this reason the rocks of this complex
form a basaltic strip along the thrust plane between Baia and Mures,
extending NE and SW.

This complex is mainly constituted of basaltic rocks often in
pillow-lava facies. On the summit between the Huleiul and Calul val-
leys, narrow bands of red argillites and jaspers with veinlets of silica
and zeolites are intercalated between the basaltic flows. They trend
N 62° E/453° S, approximately conformably with the thrust plane (Pl 1),
as shown on the diagram in Figure 1a. As the basaitic rocks of this
complex underwent strong tectonic efforts, being situated in the base
of the nappe and thrusting over the “autochthon” they are usually
tectonized, mylonitized and brecciated. Veinlets of silica, calcite and
zeolite deposited on the fissures formed between them so that at pre-
sent the pillow-lava structures are hardly recognized.

The basaltic complex (Oy) consists of several varieties of basalts :
hyalobasalts, variolites, spilites, and basalts.

1. The crust of the pillow-lava separations, about 2-3 cm thick
and affected by radial fissures as against the pillow shape, is repre-
sented by hyalobasalt. It consists of a groundmass of devitrified glass,
pigmented with a fine, opaque magnetite powder, including amyg-
daloid-like separations made up also of limpid devitrified glass and
rare microphenocrysts of plagioclase and very rarely of augite. In
other cases the vitreous groundmass contains few plagioclase micro-
lites and microphenocrysts, the latter displaying acicular terminations.
The micrephenocrysts can be albitic, the rocks corresponding to spi-
lites as regards their origin. There are hyalobasalts in which the plagio-
clase laths are grouped, constituting a primary form of variolitic or
intersertal texture.

2. The interior of the pillow-lava separations and some lava flows
are constituted of intersertal basalts consisting in a network of albitized
or sericitized plagioclase laths, in the meshes of which there is de-
vitrified or chloritized glass impregnated with a fine powder of iron
oxides and small augite crystals.

Sheeted Dyke Complex

Most of the region is constituted of a complex of parallel dykes
formed on the Mures Ocean floor (Savu, 1983). This complex is re-
presented by a succession of dykes whose position and structure can
be observed clearly in the quarries of Batuta, Julita and on Valea
Mare Brook (N. Bélcescu) where a forest road have recently been
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built, as well as in the rare outcrops on the Baba and Vilcuta valleys
and Fruntea Brook (Pls. I and II, Figs. 1, 2).

The sheeted dykes generally strike N 78° to 86°W and their dip-
pings vary between 70°S and 80°N (Fig. 1b, ¢, d). The WNW-ESE
strike of the sheeted dyke complex, slightly differ from the present
trending of the Mures Zone (in this region approximately ENE-WSW
or E-W, like that of the Julita gabbroic body) might be a characteristic
only of the tectonic block located between the Cidpruta-Bacdu Fault
(Savu, 1983) and another fault situated eastwards. This unconformity
is also pointed out by the position ¢f the maximums on the diagrams
in TFigure 1, out of which the first one indicates the trending of the
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Fig, 2 — Structure of the sheetéd dyke complex.

a, b, dykes on the Baba Valley ; ¢, hyalobasalt (5) intruding a gabbro dyke (6)
on the Valea Mare Brook (IN. Baélcescu) ; d, chiled zone (1a) of two basalt
dvkes (1) at the contact with a dolerite dyke (2) on the Valea Mare Brook
{N. Billcescu); e, marginal brecciation zone (2 a) of a dolerite dyke {2) at the contact
with two basalt dykes (1) on the Valea Mare Brook (N, Balcescu) ; f, two
hyalobasalt dykes' (5) alternating with dolerite dykes (2) displaying several fis-
sure systems. 1, basalt ; 2, dolerite ; 3, granophyre ; 4, gabbroporphyrite ; 5, hyalo-
basalt ; 6, gabbro.
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northwestern margin of the ophiolitic plate thrusting over the flysch
formstion and the other three — the trendmg of the sheeted dyke
complex in this region.

The dykes intrude, on the same d1rect1on the Julita gabbroic body
(Savu et al, 1962 b) which should have come also from a more impor-
tant dyke, 11ke the Dumbravita gabbroic bodies. The magma intruded
on the separation surface between the ocean-floor basalt complex and
the shected dyke complex and then it became differentiated in situ
giving rise to the present stratified, almost tabular body (Savu et al.,
1982 b).

The thickness of the sheeted dykes varies from 0.5 to 2 m, more
rarely 5 to 10 m, as in the case of the gabbro and granophyre dykes.
They consist of varied rocks, among which the intergranular basalts
and dolerites are predominant (Fig. 2 a, b and P1. II, Figs. 1, 2).

Gabbro dykes, among which gabbros with vanadiferous titano-
magnetite (Savu, 1953 ; 1972 ; 1973) predominate in the basin of the
Calul Valley and its tributaries — Grunetul Mare, Grunetul Mic and
Piriul lui Coti — and granophyre dykes intruded by parallel dykes of
dolerites, basalts, gabbroporphyrites and hyalobasalts are characteristic
in the Baba Valley basin, The same rock types occur also in the
parallel dykes in the upper basin of the Valea Mare Brook (N. Bal-
cescu) and Valcuta Valley (Pl I). In these zones there also occur ir-
regular veins of aplitic albite and plagiogranites and albite quartz—
diorites, with a small thickness. They are the last differentiated
products as they penetrate the basic rocks on longitudinal proto-
fractures, along which the latter are brecciated. Fragments of these
breccias are included in the vein mass and altered into basic horn-
felses.

Granophyres and other more basic rocks are penetrated by dykes
of devitrified basalts and hyalobasalts, ‘the latter showing thicknesses
ranging from 1 to 4-5 cm. These veins or small dykes (dykelets) are
parallel to the sheeted dyke complex, as one can see on Valea Mare
Brook (N. Bilcescu), Vilcuta and Baba valleys (Fig. 2 c).

As regards the structure of the parallel dykes of basic rocks
it is to be mentioned that they display a narrow chilled zone on one
margin (Moors, Vine, 1971) or on both margins, and in the interior
they consist of basaltic and doleritic rocks with a common structure
(Fig. 2d). In the chilled zone the rock might appear as an aphanitic
basalt, tending to hyalobasalts, with phenocrysts of albitized plagioc-
clase included in a hyalopilitic groundmass formed of chloritized glass
and microlites of albitic plagioclase, disposed divergently or even
parallel to the dyke walls. It is to be mentioned that unlike the thicker
basaltic dykes which have one or two chilled zones, represented by
glassy basalt, only on margins, the hyalobasalts dykelets — being thin
(0.5 to 5 cm thick) — consolidated entirely as glassy rock whose
groundmass includes only rare plagioclase microcrystals or micro-
phenocrysts. However, there are cases when the margins of some ba-

saltic dykes are slightly brecciated due to the friction on the spreading
plane before the injection of a new dyke or before the intrusion of



7 SHEETED DYKE COMPLEX — MURES ZONE 47

the latter when the magma was already viscous, almost consolidated
(Fig. 2 e).

On the margins of the hyalobasaltic thin dykes one can observe
flow planar structures (Balk, 1937), within which the fine graing of
iron oxides are concentrated in very thin bands which under the micro-
scope appear less transparent than other bands with which they alter-
nate and which are mostly made up of devitrified glass. Inside these
dykes the plagioclase microlites and microphenocrysts are almost
parallel to their walls. The contacts between the hyalobasaltic dykes
and those of basalts or dolerites are usually plane, but there are cases
when the two rocks seem to interpenetrate, indicating that hyalobasalt
dvkes intruded when the preceeding dyke was not entirely consolidated.

On margins, dykes can be albitized due to the juvenile solutions
rich in H,O and NasO or to the sea water percolating in depth on the
spreading plane which was being opened until a new lava (dyke)
filled the space, heated and brackish water which became vapours and:
attacked thz rocks from the furrow walls in the spreading zone or
even the dyke mass which was being consolidated.

There are also spilitic dykes coming from magmas formed during
the differentiation of the tholeiitic magma, finally giving rise to albitic
granophyres and plagiogranites. Parallel, thin small veins or dykes,
consisting of albitic felsites are very rarely found.

All dykes, especially the doleritic and basaltic ones, display a
system of fissures parallel to their walls and two systems perpendicular
to them and also to one another, The first system of fissures is always
obvious 'in case of the hyalobasaltic veinlets or dykelets (Fig. 2 f).

The radiogene age of the sheeted dyke complex is of 180 m.y.
(Herz et al., 1974).

Petrography of the Sheeted Dyke Complex

The sheetled dyke complex consists of basalts, dolerites, gabbros,
spilites, albitic felsites, pegmatoid quartzdiorites, granophyres, vein
hyalobasalts and aplitic albite plagiogranites. It is worth mentjoning
that the rocks of this complex usually underwent phenomena of ocean.
floor metamorphism. The plagioclase is frequently saussuritized or al-
bitized, and the pyroxene underwent phenomena of uralitization, epi-
dotization — sometimes actinolite being formed — and chloritization,.
when grains of iron and titanium oxides are separated.

1. Basalts are usually represented by rocks with a granulation
less than 1 mm and an intergranular texture. They consist of plagio-
clase laths (Anss) (47-48%), twinned after albite law. Augite crystals,
isometric and often idiomorphous, partly altered into clinochlore or
pennine are to be found in the spaces of the plagioclase network.
A small percentage (6%) of the rock mass is represented by very fine
grains of magnetite and pyrite.

Sometimes basalts contain globular separations, formed of glass
and plagioclase microlites described previously by the author of this
paper at Lalesint (Savu, Manea, 1982) and Visca (Savu et al., 1985,

in press) ; they have for basalts the same significance as chondrites:
for meteorites.
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2. Dolerites are rocks with ophitic or ophitoporphyritic texture and
consist of plagioclase laths (Anss), usually more than 1 mm long, which
form a network, over which xenomorphous or poikilitic crystais of
clinopyroxene (augite) or magnetite develop. Porphyritic dolerites in-
cluding plagioclase phenocrysts are rarely found. Quartz dolerites are
characterizéd by small amounts of quartz.

3. Gabbros and gabbrodolerites form parallel dykes and small
bodies well represented in the Valea Calului Brook basin (Dumbravita),
also found in the whole region. At Julifa and Biatuta they constitute
two bodies of greater significance, within which gabbros occur in
association with olivine gabbros and hyperites. They are black coloured
and display a hipidiomorphous-grainy (gabbros) or ophitic (gabbro-
dolerites) texture. They are characterized by the predominance of
plagioclase as against the melanocrate minerals (Tab.) as well as by
its idiomorphous chararc‘(er, as it is always the first one which crystal-
lizes frem the tholelitic magma.

3.1. Gabbrodiorites consist of a network of plagioclase crystals
{Anj;), more then 3 mm long, 1d10morphous and divergently arranged,
in places affected by saussuritization phenomena. The melanocrate mi-
neral is, a clinopyroxene, on margins altered into uralite and chlorite.
By their granulation gabbrodolerites make the transition between
gabbros and dolerites. |

3.2 Gabbros are phaneutlc rocks with a hipidiomorphous-grainy
texture, consisting of plagioclase, clinopyroxene, magnetite and secon-
dary minerals {Tab.). Plagioclase (Ansg) occurs-as tabular crystals, poly-
synthetically twinned and in places saussuritized. In certain rocks
plagioclase exceeds the amount of melanocrate minerals, sometimes
reaching 67%,; of the volume and for this reason the rocks‘ resemble

i TABLL
Minerclogical composilion of gabbros and gabbrodoleriics
e -Gabbro- Gabbro- i Magnelite )
Minerals/rocks dolerite dolerite Gabbro gaﬁbbro Gabbro | Gabbro
Plagioclasc 50.00 ' 47.50 53.90 - 43.00 63.00 48.00
Diopside 22.93 i 20.00 5.50 10.00 2.00 9.95
Uralite 21.00 21.00 39.00 24.00 29.00 42.00
Chlorite = — 1.00 - DA50) =
Quartz — i 5.00 — — — —~
Magnetite 0.67 6.50 0.60 23.00 5.50 0.05
Total 100.00 100.00 100-00 100.00 100.00 106.00

the gabbrcanorthosites. Clinopyroxene (¢ A Ng = 44°), displaying
hematife separation after (100) face, is Xenomorphous as it always crys-
tallizes after plagioclase. Its secondary alterations lead to the successive
formation of the following minerals : green hornblende-uralite-acicular
actinolite-chlorite iron oxides and leucoxene being separated. Secon-
dary hornblende has the following pleochroism : Ng=green-bluish ;
Nm=green-brown ; Np=yellowish-slightly greenish. Sometimes in the
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clinopyroxene from gabbros one can observe small separations of brown
hornblende, Magnetite is also xenomorphous, being the last magmatic
mineral crystallized.

3.3. Gabbros with vanadiferous titanomagnetite (ferrogabbros) are
typical especially of the Grunetul Mare Valley ; however, they also
occur in other dykes as well as in the Julita gabbroic body (Savu et
al,, 1982Db). The rocks are formed of tabular crystals of plagioclase
(Angs), corroded on margins during the crystallization of the melano-
crate minerals, and show a more acid, narrow marginal zone, Diopside
and magnetite are xenomorphous, being formed after the plagioclase
crystals. The gabbros with vanadiferous titanomagnetite (ferrogabbros)
include the following succession of Fe, Ti and V. minerals (Savu, 1973) :
vanadifercus titanomagnetite (- ulvispinel), ilmenite, rutile, hematite
and sphene. In some gabbros magnetite represents 23%, (Tab.) or even
25%, of the volume (Savu, 1972). Sometimes gabbros also comprise a
small amount of quartz (Tab.).

As previously mentioned (Savu et al, 1982 b) the rocks of the
lower horizon of the Julita gabbroic body often display cummulate
structures, e.g. the poikilitic development of the clinopyroxene and
vanadiferous titanomagnetite crystals, minerals which crystallized later
from the intercumulus liquid (Wager, Brown, 1968) and included plagio-
clase crystals previously “sedimented” on the bottom of the intrusion.

4, In some dykes gabbros resemble pegmatoid rocks and for this
reason their granulation is coarser, the mineralogical components often
exceeding 1 c¢m in length. Sometimes a primary green hornblende can
occur beside clinopyroxene, quartz and saussuritized plagioclase.

5. Spilites form dykes which alternate with those of basalts and
dolerites, rocks similar as regards the texture, but different because
the plagioclase laths consist of albite (Ans-w) and the melanocrate
minerals are replaced by chlorite. They are usually richer in plagio-
clase than the basalt-dolerite rocks and sometimes they contain xeno-
morphous quartz.

6. Albite felsites are greenish aphanitic rocks, holocrystalline,
which consist of elongated albite crystals arranged as garlands, more
seldom as rosettes and mclude very elongated and ihin titan-
augite crystals (¢ A Ng = 47°); some of the augite crystals are
divergently arranged and others as garlands, like the albite laths
(Pl III, Fig. 3). The larger magnetite crystals, some of them skeleton-
like, are very seldom found. In some <cases the clinopyroxene laths
have been replaced by chlorite lamellae and consequently the whole
rock is impregnated by sticks and fine grains of iron and titanium
oxides.

7. Pegmatoid quartz diorites are rocks with a divergent texture,
with the following composition : plagioclase (43.20%), clinopyroxene
(2.80%), secondary hornblende (40%), quartz (6%), magnetite (8%).
Plagioclase occurs as idiomorphous, elongated crystals, displaying twins
after albite and albite-Karlsbad law. In some rocks they consist of
labradorite (Ans,) and in others of andesine (Angy) or are completely
albitized. Crystals of clinopyroxene and of secondary hornblende and

4 — c. 114
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grains of xenomorphous quartz are found among the plagioclase crys—
tals. These rocks make the transition towards granophyres.

8. Granophyres form dykes of rocks with a divergent texture
(Pl. III, Fig. 1), rich in albite plagioclase (An;), including albite (45"),
fine-twinned albite (5"%), quartz (13%), green hornblende (24%)), magne-
tite (4%), accessory minerals (epidote, apatite, ilmenite, magnetite)
(9Y0). Plagicclase crystals are strongly elongated (1.5/0.5 ¢m) and display
twins after albite law. Their outlines are irregular as albite is inter-
grown on margins with quartz forming myrmekitic or micrographic
textures developed in the interstices of the albite crystals. Sometimes,
these interstices contain a fine-twinned albite of low-temperature
(schachbrettalbite) which might indicate the pre-existence of a potash
feldspar. The melanocrate mineral is a green amphibole, occurring as
very elongated and thin crystals, often replaced by actinote, epidote
and chlorite. This amphibole displays the following optic properties :
Ng=green-yellowish; Nm:==greenish-browri; Np=yellowish; ¢ A Ng =
= 15-17°. Apatite crystals, thin and much elongated, with hexagonal
section, occur as well. They have previously been described as micro-
pegmatites (Savu, 1962 a).

9. Vein hyalobasalts (hyaloferrobasalt) are black aphanitic rocks,
formed of a devitrified glass mass, containing numerous fine magnetite
grains and rare microcrystals or microphenocrysts of plagioclase
(Anss-s0). Some of the latter are thin and elongated (0.5-1.5 mm) and
twinned after the albite or albite-Karlsbad law. Clinopyroxene micro-
phenocrysts occur very seldom. When the wveins are thin (1 cm) or
on the margins of the thickest ones, the plagioclase microcrystals or
micrephenocrysts tend 1o form a fluidal texture (Pl III, Fig = 2).

190. Aplite-albite plagiogranites represent leucocrate rocks formed
of quurtz (30%)), albite (46-50%), amphibole (5%,), fine-twinned albite
(6%, accessory and secondary minerals (12%,). Quartz grains have a
slightly irregular extinction. Plagioclase (Ans-s) forms dim hipidio-
morphous crystals, twinned after albite, albite-Karlsbhad and seldom
pericline law. Some albite crystals form myrmekitic intergrowths with
quartz as in granophyres. The interstices of the plagioclase crystals
includg, in places, fine-twinned albite, of low temperature, which seems
to have replaced a potash feldspar. Melanocrate mineral is an amphi-
bole, frequently replaced by pistacite and chlorite with the following
optic 'oroperties : Ng=—green-brownish ; Nm= brown-greenish ; Np==
==yellowish ; ¢ A Ng==22°. Magnetite constitutes fine grains.

On the Valcuta Valley these rocgs pass to a more melanocrate
facies enriched in amphibole in the quartz detriment. They correspond
to albite-bearing quartz diorite.

Eoth granites and diorites include xenoliths of basic rocks (Pl IV,
Figs. 1, 2) metamorphosed under conditions of amphibole — or pyro-
xene hornfelses (Turner-Verhoogen, 1960). Two mineral parageneses
can be distinguished within them :

1. Plagioclase (Ang) — green hornblende — magnetite

4. Plagioclase — diopside — magnetite.

The first paragenesis occurs more frequently, the second one is
found only in xenoliths of the diorite rocks whose amphibole hornfels
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mass contains :.small portions constituted of pyroxene hornfelses. In
hornfelses', p’lagloclase is usually saussuritized and packed with zoisite
and kaolinite. Amphibole is found in allotriomorphous or hipidio-

Ti0p

K0 218N

Fig. 3 — TiG,-Py0--K,O diagram (acc. to Pearce
et al., 1975)

morpheus crystals displaying the following optic properties: Ng==green-
brownish ; Nm=:brown-greenish; Np==yellowish; ¢ A Ng=14°. Mag-
netite fcrms very fine and panallotriomorphous grains.

Geotectonic Conditions
of the Sheeted Dvke Complex Formation

In the Mures Zone the sheeted dyke complex (O,) formed during
the spreading of the Mures Ocean (Savu, 1983). Its presence in this
zone proves that the ophiolites of the southern Apuseni Mountains
formed under acean-floor conditions. This conclusion is clearly inferred
also frem the diagram in Figure 3 (Savu et al, 1982a) on which the
rocks of the mentioned complex plot.

'The relationships among the dykes which follow one after another
clearly point out their formation under conditions of the spreading
process as also indicated by the distribution of the values of the rock
differentiation index on the map of the zone northwest of Bata (Savu,
Manea, 1982 a).

In a previous paper (Savu, 1983) was pointed out that this com-
plex might be spread along the whole Mures Zone at least as much
as the overlying ocean-floor basaltic complex (O,), its lava flows being
supplies by dykes whose magma rises from depth. This inferrence is
based on the fact that within the basaltic complex (O;) sills and dykes
of dolerites and spilites, as well as bodies or dykes of gabbros also
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supplied by such dykes are frequently found. The gabbroic bodies
trend NE-SW, like the dykes, which represents a further argument in
favour of the presence of the sheeted dyke complex (O,) under the
basaltic complex {Oy). :

" One can observe at the surface that nowadays the Mures Zone
is the result of the unrest geological history of this zone. For this
reason two elements of great significance related to the primary struc-
ture of the Mures Zone are still obscure.

1. The first question refers to the possible existence of a third
and a fourth complex — the gabbro (O;) and peridotitic (O4) com-
plexes — overlain by the sheeted dyke complex, known in the clas-
sical ophiolitic zones in the world. The existence of numerous gabbroic
bodies and of some peridotite bodies encompassed in the two known
complexes makes us suppose the existence of a gabbiro and a peridotite
complex at the depth of 1 to 2 km.

2. The second question refers to the actual place of the axial
zone (median ridge) of the Mures Ocean, which ceased to function
at the beginning of the closing phase of this ocean.

The excentric position of the sheeted dyke complex as against
the actual axial part of the Mures Zone (Savu, 1983) might rather
indicate that the ophiolites had been affected by folding phenomena
like the sedimentary formations in the marginal basins. In the pre-
sent case one may suppose that this complex rose from depth along
the northwestern margin of the Mures Zone during the thrusting of
the ophiolites over the Upper Jurassic-Lower Cretaceous flysch for-
mations.

As already mentioned, in the region under discussion, the sheeted
dykes trend WNW-ESE a direction which makes an acute angle with
the direction of the elongation of the Mures Zone. It was supposed
that this orientation might be characteristic only of the block lying
between two dip faults, striking NW-SE, one located on the Mures
Valley between Cépruta and Bacidu and another one eastwards, indi-
cating that this block also underwent a short clockwise rotation.

It is possible that the unconformity between the trending of the
sheeled dyke complex and the actual northwestern margin of the Mures
Zone might have been determined by the asymmetric break of the
-oceanic crust on the two margins of the zone, according to the model
previously elaborated (Savu, 1983). The external segments of the ocea-
nic crust being subducted under the axial oceanic plate, beside a seg-
ment of the sialic part of the plates, the latter are at present in contact
with different terms of the axial oceanic crust. Therefore, if the
actual outcropping area of the sheeted dyke complex, lying between
Troas and Bata (35/10 km), represented the “median” ridge of the
Mures Ocean, one of the following two possibilities should be accepted :
either that the Mures Ocean spreading took place asymmetrically, SSE
respectively, or that the break of the oceanic crust was entirely asym-
metrical, its northwestern side being mostly involved in the subduction
precess and consumed. In the second alternative it is possible that the
breccious aspects of the ophiolitic rocks on the northwestern border
of the Mures Zone and especially of those belonging to the basaltic
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complex (Oy) might be determined not only by the tectonic efforts
during the thrusting of the ophiolites over the flysch formation but
also by those which led to the breaking of the oceanic crust along:

FeO

Na;0+K;0 MgC

Fig. 4 — Fe0-MgO-Na,0}+XK,0 diagram (acc. to
Irvine and Baragar, 1971).

this margin. The researches carried out northeastwards in the Lupegti~
Troas region, and southwestwards in the Bata region might clear up-
this problem.

The sheeted dyke complex originated in a tholeiitic magma
(Fig. 4, Savu et al, 1982 a) formed in the upper mantle. This magma
underwent intense differentiation processes, from the primary magma.
towartls magmas enriched in iron which gave rise to the vanadiferous
titanomagnetite gabbros (ferrogabbros) and magmas rich in silica, na-
trium and volatiles, which gave rise to albitic granophyres and plagio-
granites. This trend of differentiation of the tholeiitic magmas which
gave rise to sheeted dyke complexes is the normal one, being men-
‘tioned by other researchers, as well (Thayer, 1978 ; Coleman, 1977 a, b)..

Conclusions

Several general conclusions can be inferred from this paper :

The occurrence of the sheeted dyke complex in the Mures Zone
represents a peremptory proof that its ophiolites originate in an ocean-
floor zone.

In this area the sheeted dykes trend generally N78° to 86°W and
dip 70°S to 80°N.

The thickness of the dykes varies between 0.5 and 2 m more
seldom 5 to 10 m; the rock textures range from hyalopilitic to hipi-
diomorphous-grainy.
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The complex consists of parallel dykes of basalt, dolerite, gabbros,
spilites, albitic felsites, pegmatoid quartz-diorites, granophyres, vein
(dykelet) hyalobasalts, albitic plagiogranites.

With the sheeted dyke complex are related two more important
gabbroic bodies, e.g. those at Julita and Batuta.
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EXPLANATION OF PLATES

Plate 1I
Fiz. ] — Sheeted dykes in the Batula Quuity (easlern pari).
Fiz. 2 — The samc sheeled dyles.
Plate IiI
Iz, | — Divergent structure of a granophyre on the Baba Valley, al the con-
tact with a hyalobasait ayitelet 2.5 ¢m thick).
Fig. 2 -—— Vein hyaiobasalt (hyaloferrobasalt) on the Vlavu Valiey. X 35: N [}

Fig 3 — Albite felsite on Dealul Ripii Hill. XX 35, N If.

Plate IV
Fig. 1 — Albite-quartzdiorite with xenoliths of thermally metamorphosed basic
rocks on the Valcufa Valley.
Fig. 2 — Albite plagiogranite with xenoliths of thermally metamorphosed basic

rocks on Valea Mare Brook (N. Bélcescu).
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Project 1853 : Ophiolites and Lithosphere of Marginal Seas

TECTONIC POSITION AND ORIGIN OF ALPINE OPHICLITES
IN THE MEHEDINTI PLATEAU (SOUTH CARPATHIANS)
WITH SPECIAL REGARD TO THOSE
IN THE PODENI-ISVERNA-NADANOVA REGION1

BN

HARALAMBIE SAVU?

Ultramafic rocks. Ophiolites. Mesozoic. Plate tectonics. Alpine tectonics.
.O'cean floor spreading. Subduction ; South Carpathians — Crystalline Getic

Domain — Mehedinti Plateau.

Sommaire

Position tectonique et origine des ophiolites alpines du plateau de Mehe-
dingt (Carpathes Miéridionales) avec comsidération spéciale sur celles de la région
de Podeni-Isverne-Nadanova. L’évolution géologique alpine du plateau de Mehe-
din{i, respectivement de la chaine des Carpathes Méridionales, s’est déroulée
en deux étapes principales : (1) étape jurassique-crétacé inférieure et (2) étape
crétacé supérieure. Pendant la premiére étape, prend naissance une zone océa-
nique entre la microplaque transylvaine et la microplaque moesienne ; c’est ici
gqu'au cours de l'expansion du fond océanique se forme une crolte océanique
typique (J;-J.). Pendant le Jurassique moyen et supérieur a lieu la fermeture
de la zone océanique par un processus du subduction ; par la suite s’est formée
une olistostrome jurassique-néocomienne (J,-Cry) a olistolites de roches basiques
et ultrabasiques, a éléments de schistes cristallins, gabbros, basaltes etc. Ces
olistolites représentent les restes d'obduction de la crolte océanigue jurassigue
démembrée, qui a été soumise au processus de subduction au-dessous des Car-
pathes, ol elle a été consommée pour la plupart. L'olistostrome, y compris les
olistolites, est affectée d’un processus d'anchimétamorphisme probablement néo-
kimmérien. Durant la deuxiéme étape se produisent de nouveaux processus
de subduction et des mouvements orogéniques. C’est maintenant que s’est formé.

! Received April 28th 1982, asccepted for publication April 29th 1982, com-
municated in the meeting May 20th 1882,

2 Institutul de Geologie si Geofizicd, str. Caransebes nr. 1, 78344 Buocu-~
regti, 34.
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le wildtlysch crétacé supérieur a olistolites des [formations mésozoigues anté-
rieures et du soubassemeni précambrien de lautochtone danubien. Sont mises
en place les nappes de Cerna et Severin, probablement comme nappes de décol-
lement (olistonappe), suivies par le charriage de la nappe gétique. Il s’ensuit
que la crolte océanigue prend naissance pendant le stade d’expansion de l’océan
(Océan carpathique), tandis que le mélange ophiolitique se forme durant le
stade de fermeture de celui-ci. Le mélange ophiolitique se forme dans la zone
de friction d’entre la plaque continentale et la croQte océanique qui était en-
trainée en subduction, zone dont sont arrachées et transportées par obduction
des blocs de mélange ophiolitique, roches basiques et ultrabasiques, schistes
cristallins et d'aufres, qui constitueni des olistolites dans 1'olistostrome juras-
sigue-néocomianne (J.-Cr)). d

Introduction

This paper presents the results of the researches carried out on

the ophiolites of the Mehedinii Plateau, represented by ultramafic
and basic rocks. These results were first presented in the geological
report of Savu et al. (1982) and this study is based on the first part
of the mentioned report. ‘
A The first general researches on the geology of the Mehedinti
Platecau are due to Drighiceanu (1835), Stefianescu (1888), Mrazec
(1895), and Murgoci (1905). They were successful as in that period
was established the nappe structure of the South Carpathians (Mur-
goci, 1905). The studies carried out in the period between the two
World Wars by Streckeisen (1934) and Codarcea (1940) brought new
data for the outlining of the South Carpathians tectonics. Codarcea
(1940) gave a clear image on the geology and tectonics of the Mehe-
dinti Plateau. He pointed out that between the Getic Nappe and the
sedimentary formations of the Danubian Autochthon there is a par-
autochthon, represented by the Severin Nappe, consisting of Upper
Jurassic and Lower Cretaceous sedimentary deposits intruded by ser-
pentinite-ophiolite bodies.

After the World War Two mention should be made of the re-
searches accomplished by Dréaghici and Draghici (1956), Mercus (1959),
Trifulescu and Muresan (1962), Andrei et al. (1971) and Matsch et al
(1972) in the Mehedin{i Plateau. In 1962, Draghici brought new data
oo the stratigraphy of the region and pointed out the important fractures
which cross the Bahna Syncline.

Maruntiu et al. (1978) stated that the serpentinite bodies which
would form an ophiolitic mélange are, however, bodies intruded at the
tectonic level of the sedimentary rocks through a process of diapirism
(Maruntiu, 1983).

Recently, Sténoiu (1982) has considered that the sedimentary
fcrmations encompassing the ultramafic rocks of the Mehedinti Pla-
teau, Isverna-Brebina zone, would not belong to the Upper Jurassic
and Lower Cretaceous as indicated by Codarcea (1940) and Codarcea
et al. (1961) on the published maps, but to the Upper Cretaceous.
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Nevertheless, Stdnoiu (1973) reported a specimen of Calpionella from
the above-mentioned rocks.

. The ophiolitic rocks of the Mehedinti Plateau were also presented
in the synthesis papers of Savu (1967, 1968, 1980) as well as in two
guidebooks on ophiolitic rocks (Savu et al., 1978 ; Cioflica et al, 1981)
elaborated on the occasion of international meetings held in Romania.

Remarks on the Geology of the Region

The general geological maps of the Mehedinti Plateau and its
swroundings (Baia de Aramd Map, scale 1 :200000; Obirsia Closani,
Tismana and Nadanova maps, scale 1:50000) indicate that the sedi-
mentary formations of the Danubian Autochthon, overlain by the Se-~
verin Parautochthon, {ransgressively overlap the basement of Pre-
cambrian crystalline schists, which would correspond to the Lainici-

Paiug Series, possibly also the Drigsan Series, as well as the associated
granitoids.

Sedimentary Deposits of the Danubian Autochthon. The Pre-
cambrian and Paleozoic basement is overlain by Lower Jurassic deposits
made up of conglomerates, feldspathic and quartzitic sandstones with
local intercalations of siltitic argillites, in places pyrophyllitic. There
follow Upper and Middle Jurassic, Neocomian and Barremian-Aptian
limestones, which gave rise to karstic phenomena in numerous places
in this region (Isverna, Balta). These formations are successively over-
lain by the Nadanova Formation of Cenomanian-Turonian age (Pop.
1973) with a preflysch aspect. There follow the Upper Cretaceous de-
posits in wildflysch facies (Draghici, 1962), with an olistostrome cha-
racter (Stanoiu, 1982) which we shall denominate Upper Cretaceous
olistostrome. It includes olistoliths of limestones, sandstones and ar-
gillites from the Jurassic-Neocomian basement, as in the northern part
of the region (Pl I). However, ‘olistoliths of crystalline schists and
small olistoliths of rocks torn off from the Severin Nappe (Sti-
noiu, 1982), as well as basic rocks (Savu, 1980) — which cannot always
be mapped because of their, small sizes — are observed.

Formations of the Severin Nappe. The Severin Nappe, separated
as such by Codarcea (1940), was contested in this region by Stdnoiu
(1982), its formations being entirely assigned to the Upper Cretaceous
wildflysch, within which three horizons are distinguished : the lower
horizon, represented by the base of the wildflysch mentioned above,
overlain by the second horizon, consisting of argillites with olistoliths
of basic and ultramafic rocks, which would correspond to the Upper
Jurassic Azuga Beds occurring in the base of the Severin Nappe sensu
Codarcea (1940), and finally the third horizon, developed west of the
Bahna Outlier, between Obirsia Closani and Podeni, which would cor-
respond to the Lower Cretaceous formations of the Sinaia and, pos-
sibly, Comarnic beds on Codarcea’s (1940) scheme.

Our field and laboratory researches pointed out that the so-called
middle horizon (Stinoiu, 1982), the Azuga Beds, respectively, in the
base of the Severin Nappe (Codarcea, 1940), consists of an anchi-
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metamorphic pelitic series, represented by phyllitic rocks, as emphasized
by Codarcea, too, since 1940. The anchimetamorphic character of the
Azuga Beds is obviously in contrast with that of sedimentary rocks
of the Upper Cretaceous wildflysch formations tectonically overlain
by them. Moreover, along the Cosustea Valley and especially west of
Isverna, a strong shearing plane cun be observed clearly in the base
of the Azuga Beds, also pointed out by Dréghici in 1962. Considering
all this, as well as the. fossil remnants reported by Codarcea (1940)
and Stanoju (1973) in formations assigned to the Azuga Beds, we main-
tain the Severin Nappe within which according to us the Azuga Beds
form a part of the Jurassic-Neocomian olistostrome (J,~Cry) including the
olistoliths of classical ophiolitic mélange (i.e. mélange in mélange) and
basic and ultramafic rocks.

Bahna Outlier. It consists of crystalline schists of the Sebes-Lotru
Series and for this reason this outlier is considered to represent a rest
of the eroded Getic Nappe.

After the nappe formation, the region was affected by transversal
faults. One of them is the Cosustea Fault in the north of the region
(PL. I). It has a E-W trend and shifts the southern block with more
than 3.5 km to the west as against the northern one. Another fault,
less significant. occurs west of Podeni, where it affects the Bahna
crystalline outlier so that the overlain serpentinites are exposed (Pl I).

Geology and Structure
of the Ultramafic Rock Bodies

'

The bodies of serpentinitic rocks are the result of the anchi-
metamorphism of the ultramafic rock olistoliths, exclusively encom-
passed within the Azuga Beds complex in the base of the Severin
Nappe, also affected by the same weak metamorphism.

The Azuga Beds form the lower complex with an olistostrome
character of the Jurassic-Neocomian olistostrome. The binding material
(matrix) of this olistostrome displays a peculiar phyllitic-satinated as-
pect and consists of anchimetamorphic schists, greenish or grey, more
seldom reddish, within which small bands with a more sandy-carbo-
natic character are intercalated. Small intercalations of grey limestones
are to be found in the Cosustea spring zone. Although recrystallized,
as a result of the anchimetamorphism, they still preserve remnants
of Calpioneila, difficult to be determined. In the Obirsia Closani-Mira-
sesti-Ponoare zone the anchimetamorphic schists of the Azuga Beds
include, in their lower part, an olistoplate of basalts in pillow lava
facies (Pl III. Fig. 1, 2), also anchimetamorphosed. For this reason
most of the ultramafic rocks olistoliths are to be found in the Azuga
Beds complex at a stratigraphic level superior to the basalts, as point-
ed out by Stinoiu, too (1982).

. The phyllitous-satinated schists display an obvious schistosity and,
in places, are microfolded during the movements which led to their
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folding and anchimetamorphism, and which might have been the Late
Kimmerian movements. Conformable lenses and unconformable veins
of exudated quartz are observed within them. The mentioned schists
consist of anchimetamorphic argillites, metasiltites, metasandstones, and
metacarbonatic rocks; in places the rocks display characters of “ar-
desian schists”. They include phylosilicate minerals of pyrophyliitic
and sericitic type forming small scales disposed with the (001) face in
the plane of the schist foliation. Quartz veinlets intrude the rock, some
of them being undulated like the ptygmatic veins (Pl IV, TFig. 1),
which points to a folding with concentric sliding which affected the
schists during the anchimetamorphism and the veinlets formation.
Ultramafic Rock Bodies. They represent olistoliths of different
sizes — from small fragmenis and blocks of several metres in diameter
up to large bodies of 2—3 km long — constituted of ultramafic rocks
<cr an ophiolitic mélange with serpentinitic matrix insedimented in the
Jurassic olistostrome complex. They occur in zones in which the forma-
tions of the Jurassic-Neocomian olistostrome crep out, both west and
east of the Bahna Outlier ; it makes us presume that such olistoliths
are also to be found under this outlier. A proof of this way of emplace-
nent of the ophiolitic bodies is the fact that thev do not metamorphose
the anchimetamorphic schists at the contact. Thus, the origin of the
so-called “cold intrusions of ultramafic rocks” (Hess, 1955) in the sedi-
mentary or metamorphic formations of the Earth’s crust is cleared up
at least partly. Due to the anchimetamorphism phenomenon, the bodies
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©of ultramafic rocks and of ophiolitic mélange are almost entiye{y ser-
pentinized (Pl. IV, Fig. 3), the water necessary for serpentmlgafmon
coming from sediments. That is why on the diagrams the sgrpen_tmned
ultramafic rocks are situated nearby the metamorphosed dunites (F_Lg.' 1.),
the metamorphosed peridotite field, respectively (Fig. 2). The ophiolitic
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mélange includs exotic blocks of terrigene crystalline schists, amphi-
bclites, hornblendites and pegmatites or of gabbros, basalts and even
blocks of the Azuga Beds as well as jaspers (Pl. IV, Fig. 2) intimately
included during the formation of the ophiolitic mélange (Savu et al.,
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1978) in the obduction zone of the Carpathian Ocean (Pl II). Olistoliths
from the same rocks also cccur isolated in the Jurassic olistostrome.

The bodies of serpentinized ultramafic rocks are flattened and
elongated like any other pebble from a sedimentary formation more
or less metamorphosed (Cloos, 1946). Some bodies were phacoidized,
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others lenthened and divided into several smaller, boudine-like lenses
like those on the right-hand side of the Cosustea Valley, southwest of
Isverna (Pl. I), where the ultramafic rocks do not form a continuous
bed as indicated on older maps (Codarcea, 1940). The bodies of ultra-
mafic rocks are conformable with the foliation, that is with the layer-
ing of the anchimetamorphic terrigene rocks of the Aguza Beds. On
margins, they display phenomena of more intense shearing determined
by the mechanical reaction between the two rock types with different
competencies — the tervigene schists and the ultramafic rocks olisto-
liths, more or less plastic, deformed and serpentinized during the fold-
ing and anchimetamorphism of the Jurassic-Neocomian oclistostrome.

The serpentinite bodies display two categories of structural ele-
ments : (a) primary, (b) secondary.

a. The primary structural elements were determined by processes
underwent by the rocks from the initial deposit on the Carpathian
ocean-floor at their formation. They represent planary elements (Balk,
1937) and have been determined by phenomena of differentiation and
rhythmical layering similar to the structures described by Wager and
Brown (1968). As mentioned by Maruntiu et al. (1978) the rhythmical
layering occurs in places and it can be observed only in zones in which
the rocks have been affected by weathering, provided that they are
less serpentinized. In this case on the rock surface thin bands, richer
in olivine (dunitic), alternating with bands richer in pyroxenes, come
out in bold relief. Small agglomerations of fine pyroxene crystals, like
schlieren, can be observed in the homogeneous rocks under the
microscope.

b. The secondary structural elements formed during the Jurassic
anchimetamorphism, concomitantly with the rock serpentinization in
the secondary deposit within the latter occurred as olistoliths in the
Jurassic-Neocomian olistostrome situated on the edge of the oceanic
plate or in a secondary basin, as well as during the development of
the Upper Cretaceous tectonic processes which led to the nappe empla-
cement, Thus, two categories of structural elements can be distinguished.
The first category includes an obvious foliation formed during the
plastic stage of the rocks. It becomes more prominent along certain
planes and gives rise to shearing zones of ultramafic rocks. Both the
foliation and the parallel shearing planes are conformable with the
foliation of the surrounding anchimetamorphic terrigene schists. The
foliation of the ultramafic rccks was obviously determined by proces-
ses of folding and anchimetamorphism which affected the Jurassic-
Neocomian olistostrome. The tectonic processes leading to the empla-
cement of the nappes determine the formation, in the ultramafic and
terrigene rocks, of some cleavage planes as well as of mylonitization,
brecciation and faulting phenomena (Pl IV, Fig. 4).

Origin of Ophiolitic Reocks
As already mentioned, the ultramafic rock bodies occur as ex-

olistoliths included into the anchimetamorphic Jurassic-Neocomian
clistostrome. There are several hypotheses on the origin and emplace-
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ment of these ultramafic bodies in the mentioned formation. Thus, they
were supposed to represent intrusive bodies (Codarcea, 1940) or bodies
emplaced by diapirism (Maruntiu, 1983), therefore autochthonous rocks
which do not come from an oceanic crust (Stinoiu, 1982). They were
also regarded as olistoliths of ultramafic rocks in an Upper Cretaceous
olistostrome. It implies their origin in a subduction zone of the same
age (Stdnoiu, 1982) a fact out of question as there is no Upper Cre-
taceous oceanic zone.

Neither opinion explains satisfactorily the origin and the tectonic
position of the ophiolitic zone in the Mehedinti Plateau as at the con-
tact of the bodies do not occur any phenomena of thermic meta-
morphism on the binder of the anchimetamorphic olistostrome or geo-
metric relations of magmatic or diapiric intrusion, the bodies being
concordant with the terrigene rocks. Likewise, the anchimetamorphic
character of the Jurassic olistostrome, in a striking contrast with ‘the
aspect of sedimentary rocks of the subjacent Upper Cretaceous deposits,
excludes the possibility that the ultramafic rocks might represent
olistcliths in an Upper Cretaceous olistostrome.

The bodies of ultramafic rocks are undoubtedly olistoliths, as we
shall see further on, the oceanic zone in which they originate as well
as the olistostrome including them formed and developed in another
space and time. In order to understand these phenomena one has ‘to
admit that the Alpine geological evolution of the South Carpathians
has been achieved during two stages or cycles : (1) Jurassic-Lower Cre-
taceous stage and (2) Upper Cretaceous stage.

Jurassic-Lower Cretaceous Stage. The evolution of the Mesozoic
magmatism in this area of the Carpathians as well as ils geotectonics
were gradually outlined by us in 1980, when we pointed out that the
ophiolites of the Mehedinti Plateau represent ocean-floor rocks, of
Jurasgic-pre-Oxfordian age, and the magmatites of the Arjana and
Tarcu zones are submarine island-arc volcanics, of Upper Jurassic age
(Savu, 1980). The ocean-floor character of the magmatites was also
admitted by Cioflica et al. (1981).

In the sixties it was pointed out that the initial magmatites of
the South Carpathians formed in the “Carpathian Geosyncline” lying
between the Moesian Platform and the Getic Domain crystalline (Savu,
1967, 1968). Later on, this “geosyncline” was considered to be the
result of the evolution of an Alpine oceanic zone (Ridulescu, Sindu-
lescu, 1973 ; Herz, Savu, 1974 ; Bleahu, 1974). Recently, this oceanic
zone has been considered to be located between the Moesian Microplate
and the Transylvanian Microplate (Savu, 1980), the latter including
both the Getic Domain and the Danubian one.

This oceanic zone probably formed at the end of the Triassic or
the beginning of the Jurassic, so that in the first part of the latter
period took place the spreading of the ocean floor and the formation
of a classical oceanic crust (Abbate et al, 1972 ; Coleman, 1977 a, b ;
Thayer, 1977 ; Griffin, Varne, 1980) as shown in Plate Ila. It probably
consisted of an ocean-floor basaltic complex (O;), made up of basaltic
lavas (pillow lavas), with small intercalations of pyroclastics, jaspers
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(PL IV, Fig. 2) and pelitic or aleuropelitic rocks, probably a sheeted
dyke complex (), a gabbro (Oy), and a peridotitic lower complex (Oy)
in association with dunites. The character of ocean floor tholeiites of
the rocks belonging to the basaltic complex is clearly rendered on the
diagram in Figure 4; it was also mentioned in previous papers by
Savu (1980) and Cioflica et al. (1981). This oceanic zone was probably
symmetrical with the Zvornic oceanic zone in Yugoslavia (Dimitrievig,
Dimitrievié, 1973) as compared with the Carpatho-Balkan or Serbo-
Macedonian microcontinent (element).

The closing of the oceanic zone probably started in the Middle
Jurassic, by a subduction process (Pl II b). The subduction of the
oceanic floor under the Carpathian mobile zone took place under speci-
fic conditions due to the closeness of the Moesian Microplate to the
Transylvanian Microplate. Concomitantly took place the obduction
(Christensen, Salisbury, 1975) of the ophiolitic rocks torn off from the
oceanic crust, giving rise to a classical ophiolitic mélange, with serpen-
tinitic matrix, including the blocks of crystalline schists pulled out from
the eastern margin of the Transylvanian Microplate, and possibly of
Jurassic pelitic deposits occurring in the depression of the subduction
zone (Severin Trough). The blocks and plates of basaltic rocks of the
upper ophiolitic complex of the oceanic crust and those of ultramafic
rocks and of ophiolitic mélange are insedimented as olistoliths in these
pelitic sedimentary deposits, which continue their formation in the
Jurassic sea which was invading the Transylvanian Microplate too, the
whole eastern zone of the Danubian Autochthon, respectively. It is to
be mentioned that olistoliths of serpentinites included in Mesozoic se-
dimentary deposits weakly metamorphosed are. also known on the
Valea Craiului, Muntele Mic and Arjana zone. The Jurassic-Neocomian
olistostrome (J 4~Cry) is thus formed, including the Azuga and Sinaia
beds with olistoliths from the Alpine ophiolites and the ophiolitic
mélange of the South Carpathians.

There is evidence that the olistoliths of basic and ultramafic rocks
and especially those of ophiolitic mélange originate in an oceanic zone
situated to the east : a. olistoliths of such rocks abound in the eastern
part of the Severin Nappe-and they become larger and larger ; b. these
olistoliths do not occur, for example, in the Jurassic deposits in the
western part of the Danubian Autochthon but they appear in its
eastern part even in the Jurassic deposits which do not pertain to the
Severin Nappe (Muntele Mic); c. the presence of the olistoliths of
ultramafic rocks and of ophiolitic mélange in the anchimetamorphic
schists of the Jurassic olistostrome can be explained only by obduction
from the east. If, on the contrary, we considered that the olistoliths
of ophiolitic rocks were obducted from the west, we should admit their
formation during the Upper Cretaceous (Sténoiu, 1982), when the Getic
Nappe thrust to the east, or during the Upper Jurassic, which is not
true (Sandulescu, 1980). Provided that the ophiolitic rocks of the Severin
Nappe had been emplaced by processes of intrusion or diapirism, which
is not true, their transport from the west concomitantly with the
Severin Nappe should be admitted.

5 — c. 114
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As the olistoliths of basic and ultramafic rocks as well as of
ophiolitic mélange are insedimented in the Jurassic olistostrome one
can infer that in that oceanic zone subduction processes took place at
the end of the Middle Jurassic or the beginning of the Upper Jurassic,
which were not connected with the emplacement of the Getic Nappe
formed much later. Similarly we explained the present position of some
Alpine ophiolites in the East Carpathians, obducted from 'the Siret
Ocean in the east and deposited on the crystalline schists of the
Transylvanian Microplate — subsequently torn out in several nappes —
or insedimented in the flysch deposits (Savu, 1980 ; Savu et al., 1984 b).

It is odd that, besides the basalt olistoplates in the Obirgia Clo-
sani and Marédsesti-Ponoare zones and the olistoliths of ultramafic
rocks and of ophiolitic mélange, no olistoliths are known to come from
the sheeted dyke complex. It is:possible that this complex might be
missing in the zones where the olistoliths come from. The appearance
of the basaltic olistoplates fin the lower part of the Jurassic-Neocomian
olistostrome and of the olistoliths of ultramafic rocks and.of ophiolitic
mélange at an upper level (Stanoiu, 1982) indicate, in our opinion, the
order of their tearing out from the two complexes of the. oceamc crust,
during the obduction. : o

The Jurassic oceanic crust is now completelv subducted (Savu et
al. 1985 a, Fig. 6) and mostly consumed, s¢ that between the Transyl-
vanian ]V[ieroplate and the Moesian Microplate there are very few
ophiolitic rocks to be detected by geophysical devices. As a matter of
fact the two plates are in-a contact of “continent/continent collision”,
concealled by the sedimentary deposits of-the Precarpathian Depression.

In the western part of the Middle and Upper J urassic sea appears
a submarine (Savu, 1980) withinplate or island-arc volcanism, whose
products are at present intercalated in the Mesozoic sedimentary de-
posits in the Arjana and Tarcu zones, assigned by Nastiseanu (1967,
1980) to the Toarcian- Oxfordian interval. This volcanism develops
inside the Transylvanian Microplate (Pl. II b). Its products are repre-
sented by agglomerates, tuffs and more seldom lava flows intercalated
in sedimentary deposits, sometimes® veins, too. They are constituted
cf porphyritic basalts, often amygdaloidal, .spilites, bostonites, trachytes
and keratophyres, rocks ‘found in the Cozia Mount (Cornereva) (Savu
et al., 1978) and in‘the Muntele Mic Mount.

In the eastern trough in which the Jurassic-Neocomian olistostrome
formed — also the origin zone of the Severin Nappe — an ‘anchimeta-
morphic process took place which affected the olistcstrome deposits
and determined the serpentinization of the Jurassic' ultramafic rocks
arid of ophiolitic mélange of the same age. This weak metamorphism
arose probably during the Late Kimmerian movements or' towards the
end ‘of the Upper Jurassic (?): Lower Cretaceous formations (Codarcea,

1940), referred to the Sinaia and Comarnic beds; are conformably  de-
veloped. They: are not -affected: by the metamorphic processes or.  at
least' not .equally to the.-Jurassic-ones, the Azuga Beds, " respectively.

In. the Vardar-zone, in Yugoslavia, Dimitrievié¢ and Dimitrievié¢
(1973) studied a similar ophiolitic mélange, of Upper Jurassic ‘age, sup-
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posed to have formed in the Middle Jurassic simultaneously with the
beginning of the closing process of the Zvornic ocean zone. More south-
wards, in Macedonia, Mercier and Vergely (1972) also pointed out an
ophiolitic mélange, of Mesozoic zone. According to them it underwent
an Upper Jurassic-Eocretaceous deformation, during which it was meta-
morphosed ; one -can infer that in these zones a classic ophiolitic
mélange formed and was metamorphosed concomitantly with that from
the Carpathians. The Zvornic cceanic zone, which generated the ophio-
litic series at the expense of which the mélange in the Vardar zone
formed, developed also in the first part.of the Julassm .

2. The seccnd stage of evolution of this Carpathian zone started
with the formation of the Nadanova Beds, transgressively overlying the
Lower Cretaceous carbonatic formations, and continued with the for-
mation of the wildflysch -and the nappe formation. The chaotic struc-
ture of the wildflysch indicates that during the Upper Cretaceous the
sedimentation occurred under conditions of strong tectonic mobility,
a fact proved also by the abundance of blocks of crystalline schists
and older sedimentary rocks. They also indicate that in the sedimentary
basin several geanticlines or shoals of the floor of this basin rose
(PL II ¢), from which olistoplates or formations of olistonappe (Schwab,
1979) type appeared, e.g. that of the Cerna Nappe (Stanoiu, 1982), in-
sedimented in the Upper Creaceous deposits (Pl: I). During the wild-
ilysch deposition, under conditions of intensification of the subduction
processes of the Moesian Microplate under the South Carpathians an
island-arc volcanism develops, probably an equivalent of that occurring
in, the Rusca Montand. Its products have recently been described by
Drighici (1982) in the Brebina Valley.

There is evidence of the development of such subduction proces-
ses in the Middle and Upper Jurassic and the ‘Upper Cretaceous, as
iollows : a. the existence of the Precarpathian Depression, formed
along the subduction zone and whose. crystalline basement is, in the
Slatina zone, at a depth of 2000 m and sinks towards the Carpathian
Chain, where it exceeds 8000 m in depth, north of Tg. Jiu (Map of the
Metamorphites in the Carpatho-Balkan-Dinaric Realm, scale 1 :1 000 0600,
Budapest, 1976) ; b. vergency of the structures- rendered evident by
recent papers (Savu, Hann 1980 ; Savu et al, 1984 a; Kriutner et al,
1981) pointed out that, hke in the East Carpath1ons the Danub1an
Autochthon displeys a nappe and a scale structure, striking towards
the platform, in this case the Moesian Microplate, subducted (under-
thrust) under the Carpathian Chain Poncomrcantly with the East-Euro-
pean continent, whose integral part was’ since ‘the enid of the Early
Kimmerian movements.” Some of these nappes, overlapplncf ‘the Schela
Formation (Schela Nappe, Arseni-Dragoesti Thrust), occur on ‘the very

external margin of the Danubian Autochthon ; therefore one “should.
admit that the Getic and, Danubian realms dlsplay nappe or. scale
structures, -among « which the Getic Nappe is the.most significant one
but not the only one; ¢. the presence of a volcamsm i the eastern
part of .the Danubian Autochthon in the Middle and Upper. Jurassic
and of another one in the Upper Cretaceous which could be explained
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only if a subduction from east to west, under the Transylvanian Micro-
plate, is admitted. 3 )

" As indicated on the sections in Plate I, in the succession of the
geological structure the Upper Cretaceous wildflysch is overlain by the
Severin Nappe. According to some researchers (Codarcea, 1940 ; Sta-
noiu, 1982) it came from the western part of the sedimentary basin
and would thrust over the Upper Cretaceous wildflysch. In our opinion
it might have been formed in the eastern part of the Jurassic-Neoco-
mian sedimentary basin (J»-Cry) and from here torn off during the
Subhercynian or Laramian foldings and pushed over or in the Upper
Cretaceous deposits. Up to now, in the study area no Upper Creta-
ceous deposits overlying- the Severin Nappe have been mentioned ex-
cept Stdnoiu’s statement that the whole unit is of Upper Cretaceous
age. Our opinion is that the presence of the olistoliths of rocks belong-
ing to the Jurassic-Neocomian olistostrome as well as to other rocks
of the Severin Nappe in the Upper Cretaceous wildflysch (Stinoiu,
1982) indicate that the Severin Nappe, was moving during the sedi-
mentation of this wild{lysch and consequently it might represent an
olistonappe, too (Pl II c¢).

From all this one can infer that the Severin Nappe, including
numerous and-huge olistoliths and olistoplates of ophiolitic rocks,
could come only from a trough east of the Danubian Autochthon as a
nappe or-. olistonappe, because more westwards the .Jurassic deposits
do not contain olistoliths of ophiolitic rocks. -

All' the Mesozoic structures are finally thrust by the Getic Napoe
which includes the Bahna Outlier ‘too and overlaps the whole edifice.
The formation and motion of the nappe were determined by a sub-
duction (underthrusting) process.of the Moesian Microplate under the
Carpathian zone (Savu et al, 1985 a) and its final emplacement is due
to Laramian movements (Codarcea, 1940).

¢

Inferences

Several ideas can be inferred from this paper, as follows :

The Alpine geological evolution of the Mehedin{i Plateau, the
South Carpathian Chain, respectively, was achieved during two main
stages : (1) Jurassic-Lower Cretaceous stage and (2) Upper Cretaceous
stage.

In the first stage (J1-J3) an ocean zone appears between the
Transylvanian Microplate and the Moesian Microplate, within which a
classical ocean crust (ophiolitic series) formed during the spreading
process.

In the Middle and Upper Jurassic the oceanic zone is closed by a
subduction process, giving rise to a Jurassic-Neocomian olistostrome
(Jo-Cry) with olistoliths of basic, ultramafic rocks and of ophiolitic
mélange with elements of crystalline schists, gabbros, basalts, etc.
coming from the dismembered ophiolitic plate.

One can- certainly state that the olistoliths of basic and ulfra-
mafic rocks and of ophiolitic mélange represent the obducted fossil
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remnants of the Jurassic ocean crust which was mostly subducted
under the Carpathians and consumed. 4

The Jurassic olistostrome (the olistoliths inclusive) is affected by
a process of anchimetamorphism, probably Neokimmerian.

In the second stage (Cry) subduction (underthrusting) processes
and orogenic movements develop : appears the Upper Cretaceous wild-
flysch with olistoliths from the previous Mesozoic formations and. the
Precambrian basement of the Danubian Autochthon.

There are emplaced the Cerna insedimented nappe (olistonappe),
probably of sliding and the Severin Nappe, followed by the thrusting
of the Getic Nappe over all the previous units.

Finally, there results thatl the ophiolitic series or the ocean crust

is formed during the ocean- spreading (Carpathian Ocean), and the
ophiolitic mélange during the closing stage ; the latter appears in the
friction zone between the continental plate (Transylvanian Microplate)
and the ocean crust, which was being subducted, resulting in the ob-
duction of blocks of ophiolitic mélange and of basic and ultramafic
rocks, crystalline schists, etc., insedimented as olistoliths in the Juras-
sic-Neocomian olistostrome (Severin Nappe). '
3 The Bahna Outlier could belong to one of the geanticlines or shoals ris-
ing in the Upper Cretaceous basin (PlL IIc), from where it was pushed more
castwards over the Upper Cretaceous wildflysch formations and the Severin
Nappe, respectively. The olistoliths of crystalline schists of the Danubian Autoch-
thon series in the wildflysch and the foldings which continued after the empla-
cement of these nappes, ai present occurring together in a syncline (Pl I) men-
tioned by Murgoci since 1910, are in favour of the above-mentioned situation.
However, it is only a working hypothesis and if its truthfulness is proved we
will consider that the root zone of this outlier would be: (a) the present out-
cropping zone of the Neamiu Series, and in this case the nappe would represent
the cryvstalline schists basement of the Cerna Olistonappe ; (b) the existing strip
of crystalline schists lving between the spring area of the Cerna and Topley
valleys, which might represent a scale enrooted westwards, not an outlier of
the Getic Nappe as represented on thé maps.
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EXPLANATION OF PLATES

Plate IIT -
Fig. 1 — Pillow-lava on the Baroaia Valley.
Fig. 2 — Pillow-lava on the Turcu Valley.
Plate IV
Fig. 1 — Anchimetamorphic schist with ptygmatic veinlets of exuded quartz.
' Valea Jui Dragu. N ||, X 30.
Fig. 2 — Jasper with radiolarian remnants flattened and recrystallized. Gor-
nova. N [l X 35.
Fig. 3 — Deformed serpentinite with a bastitized orthopyroxene crystal. Gornova.
N |, X 30

Fig. 4 — Serpentinite displaying two foliations (S; and S,). Spring area of the
Hoanca Valley. N ||, X 30.
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.

CONTRIBUTIONS TO THE STUDY
OF PRE-TRIASSIC MAGMATITES
IN THE MOESIAN PLATFORM !

Bi

HARALAMBIE SAVU? DUMITRU PARASCHIV?®

Precambrian. Granitoid plate tectonics. Island arc wvolcanism. Calc-alkali
volcanism. Petrochemistry. Zirconium ; Getic Plateau ; Romanian Plain ;
Dobrogea — Central Dobrogea ; South Dobrogea.

Sommaire

Contributions a létude des magmalites prétriasiques de la plate-forme
moesienne. La plate-forme moesienne (microplague moesienne) est formée d’un
soubassement de schistes cristallins précambriens — oU sont cantonnés des corps
de roches granitoides et une couverture sédimentaire. On trouve au niveau du
Permien les produits d’'un volcanisme d’arc insulaire. Cette série volcanique
se caractérise par des contenus de Zr wplus grands qu'en d’autres séries simi-
laires. Le magma qui a g<néré lss volcanites s’est formé a une grande pro-
fondeur sur un plan Benioff.

The synthesis papers elaborated up to the present (Paraschiv,
1979, 1982) pointed out that the Moesian Platform corresponds to a
very active sedimentary area, within which a succession of deposits,
more or less complete, accumulated beginning with the Cambrian and
continuing up to the Quaternary. These deposits have been grouped
into several lithostratigraphic units (Paraschiv, 1982), found also in
the central-northern sector of the platform (P1).

A sequence of mostly terrigenous deposits, with a thickness of
about 2000-2200 m, which constitute the Ialomita Group, is indivi-

! Received May 12ih 1882, accepied for publication May 12th {932 com-
municated in the meeting May 21 1882,

2 Institutul de Geologie si Geofizicd, str. Caransebes nr. 1, 78344 Bucu-
resti, 32.

3 Institutul de Cercetdri si Proiectari pentru Petrol si Gaze, Cimpina.
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dualized in the base of the sedimentary cover. The‘Ialomi‘;a Group
consists of three units, regarded as formation : Mangalia Quartzites —

Cambrian-Ordovician, Tandarei Argillites — deposited in the grapto-
lite facies in the Lower Ordovician-Eodevonian — and Smirna Sandy
Quartzites — Eifelian, locally Eodevonian or even Pridolian, which

resemble the Old Red Sandstone.

In normal succession there follows the Calarasi Formation, prac-
tically entirely carbonatic, which can reach thicknesses of 2800 m. It
is of Givetian-Viséan age, locally also Lower Namurian.

The sedimentary cover of the platformy continues with another
strong sequence of mostly detrital deposits which constitutes the Vedea-
Jiu Group. This group — with thicknesses which can reach 3700 m —
consists of two lithostratigraphic units : the Vlasin Formation and the
Resiori Formation. The former (100-1000 m thick) consists of mostly
paralic deposits belonging to the Viséan, Namurian, Westphalian and
probably Stephanian. The Rosiori Formation is identical with what has
previously been called (Grigoras et al, 1963) the “Lower Red Series”.
It is made up of quasicontinental ,deposits, locally lagoonal or lacus-
trine, which can reach up to 2700 m in thickness. The  basement
— belonging to the Permian, possibly the Upper Carboniferous —
includes, besides argillites, sandstones, conglomerates, anhydrites,
locally limestones and salt, some levels of effusive magmatites, a fact
which determined its defining as “Ciuresti Sedimentary-Volcanogene
Complex”, The. present paper will refer mostly to this lithostrati-
graphic term. Over the magmatite sequence two horizons were
delimited within the Rosiori Formation : Bradesti Sandy Horizon
{50-500 m) and Viisoara Pelitic Horizon (20-30 m). Almost all the
limits of the mentioned terms are heterochronous.

The stratigraphic succession continues with the Alexandria
Formation, mostly carbonatic, of Mesotriassic age, locally Lower Trias-
sic and possibly Permian age, and the Segarcea Formation (Upper
Triassic) overlain transgressively and unconformably by Jurassic,
Cretaceous, Paleogene, Neogene, and Quaternary deposits.

The structure of the Moesian Platform is obviously marked by
the disjunctive tectonics. Two tendencies can be observed within the
fault network which divides the platform into numerous compartments:
an castwestern tendency and a northwest-southeast one. The block
structure is associated with plicative elements, in places with over-
thrust tendencies, clay diapirs, mmphostructureq and deformations ge-
nerated by the differential compactness of the rocks. The whole
structural mosaic is involved in several major deformations, uplifts
and sunk zones, whose origin is still unsatisfactorily explained.

Besides the sedimentary cover, the boreholes drilled for the pros-
pection and exploration of hydrocarbon deposits also reached, in some
places, the crystalline schists basement of the Carpathian Foreland,
as well as numerous intrusive magmatite bodies. Considering the less
importance of the plutonic rocks as against oil and gas, the researches
carried out up to now generally pointed out their presence and
macroscopic analysis without any complex and systematic studies.
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However, the relevant literature gives some information on the
‘Noe51an eruptive”.

A first synthe51s on the intrusive ma551fs of the Moesian Platform
weas effectuated by Barbu and Dénet (1970). According to them the
inirusive magmatites which, beside the crystalline schists, form the
platform basement, are grouped into two sectors separated by the
Olt Fault. The western sector — Bals-Diosti — consists mostly of
basic differentiated rocks of the gabbro and meladiorite type asso-
ciated with granodiorites and quartz diorites. The eastern sector — Sla-
tina-Mogosesti — is represented by granitic-like rocks with numerous
structural and mineralogical variations. The Bals eruptive massif was
-emplaced in the Paleozoic (undefinite), and the Slatina-Mogosesti one
‘in the Lower Paleozoic.

According to Paraschiv (1974) the intrusive magmatites were
emplaced in several stages, the Breton phase inclusively. Mutihac
(1975), considering Barbu and Déinet’s accounts, appreciates that the
emplacement of the Balg-Optasi-Slatina magmatic body probably took
place during the Baikalian orogenesis and they secem to represent the
late orogenic plutonic magmatism of the Baikalian cycle.

More recently, Patrut et al. (1980) consider that the intrusive
magmatites beside metamarphites {orm the Precambrian basement of
the platform. All the occurrences of intrusive rocks constitute a uni-
tary body — a huge batholite -— with meladiorites in its nucleus,
surrounded by leI‘lteS s. str. quartz-diorites-tonalites and granodiori-
tes to the east. Granites {Oporelu, Priseaca, Mogosesti), with a micro-
granite aureole in the base and borderad b}f‘ meso- and epizonal meta-
morphic schists to the north, are found to the nord-east.

Our observations indicate that the Precambrian basement con-
sists of a series of crystalline schists, initially highly metamorphosed,
‘which nowadays are intensely retromorphosed in places even phyloniti-
zed. This series consists of alternations of biotite paragneisses (Stra-
jesti, borehole 3745, m 37568—3761) and amphibolites (Bals, borehole
100, m 2831—2832; Fig. 1). Due to the retromorphism process, the
feldspars from these rocks are sericitized, and melanocrate minerals
such as biotite and amphibcle, are replaced bv chlorite, iron oxides
and leucoxene being separated. Micas from micaschists recrystallized
into smaller muscovite lamellae. '

The bodies of granitoid rocks (granites and granodiorites) encom-
passed in the crystalline schists and the Lower Paleozoic formations
were also affected by the later metamorphic processes. These rocks
were reached by drillings in several places, among which only those
irom the boreholes (Fig. 1) Padurefi (borehole 3215, m 53(G5—5503),
Mogosesti (borehole 921, m 4500—4502), Strajesti (borehole 3004, m
3446-—3447) and Bals (borehole 100, m 2865—2655.5) were analvsed.
‘The later regeneration process, also affecting the crystalline schists,
determined the complete sericitization of the feldspars from the rocks
and the total chloritization of biotite, as well as the partial recrystal-
lizaticn of the quartz grains. :

Recently, Paraschiv et al. (1982) have published the first results
©of the isotopic age determinations, according to which the metamorphic
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basement is characterized by values of 543 - 17 — 566 + 11 m.y.
Taking into account that the study rocks are diaphthorized, the above-
mentioned authors consider the Moesian Crystalline of Precambrian
Ti
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Fig. 1 — Ti-Cr diagram, acc. to Pearce (1375).

acre As regards the intrusive rocks the analyses 1ndlca‘red 330 —

371 + 11 m.y. for graniles and meladiorites and 231 — 289 4 10 m.y
Ior granodiorites, diorites and amphibolites. As the granitoids had
been influenced by events subsequent to their emplacement although
the values obtained are included in the Hercynian tectono-magmatic
cycle, some of them might be older.

Pre-Friassic Volcanism

As regards the effusive magmatites it is worth mentioning the
syuthesis paper published by Paraschiv (1978), in which four successive
levels of volcanics are pointed out: quartz and feldspar porphyries
(in the base), followed by eruptive rocks, mostly basic (basalts, mela-
phyres), again porphyries (in one borehole), and finally basalts beside
melaphyres and pyroclastics. The first three magmatic sequences —
which we are dealing with in this paper — are assigned to the Permisn
and the last one belongs to the Middle Triassic. A sample (borehole 5
Strimbeni) referred to the second phase of Permian eruptions (basic
rocks) indicated 243 +- 12 m.y. (Paraschiv et al., 1982).

With a view to completing the knowledge on the pre-Triassic
magmatites in the Carpathian Foreland, the eruptive rocks of the
Moesian Platform have been studied thoroughly and systematically, the
present paper being such an exemple. The pre-Triassic volcanism starts
as mentioned above, with an episode of acid volecanics and continues.
with basic, intermediary and spilitic rocks, bered by drilling on num.-
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rous structures among which we have studied only those coming from
the boreholes quoted in Table.

) a. The eruptive rocks of the first episode are represented by
Il_ows of rhyolites and vein rocks with a hypabyssal character, quartz-
diorite porphyries and granodiorites porphyries.

The rhyolites or quartz porphyries found at Leu (borehole 4207,
m 2514—2519), of a pinkish colour, display a porphyric texture and
a massive structure, They consist of a microcrystalline groundmass
formed of quartz and feldspars, with small chlorite nests formed at
the expense of biotite and rare magnetite grains. Quartz phenocrysts,
strongly corroded by magma, are to be found in this groundmass.

The granodiorite porphyry (Ciuresti, borehole 2, m 2556-2557)
displays a porphyric texture and a massive structure, formed of holo-
crystalline mass with isometric crystals of quartz and sericitized feld-
spars and rare magnetite grains. Phenocrysts of dim, decalcified pla-
gioclase displaying repeated twinning float in the groundmass. Crys-
tals of potash feldspar, also altered, are seldom found.

TABLE

Trace elements (ppm) in polcanic rocks

No. 1 2 3 4 5 6
. :, i Basalt oy Basaltic :
Rock type Spilites Basalt Spilites I Albitophyre
Locality Morunglav | Morunglav Recea Caracal Padureti Gliganu
5 :
Borehole No. 81 . ks 28'64402 -;09‘;0 5215 4242
= K 227 = ‘ = 5252 —52 —=
Depth (m). (2692 —2693.5 | 27422744 “ose7 | 3096— 5252 —5253 | 4100 —4102

Ti . 4800 5300 4900 6500 4600 3200

Ni ‘95 115 32 68 26 20
3Co 22 32 14 153 14 8

©x 190 275 75 120 36 30

v 135 120 105 110 80 | 26

Sc 23 23 14 13.5 12.5 10

Zr 210 2220 225 240 400 210

La 30 44 56 50 48 86

N 18 4 19 27 | 25 16
Yb 2.0 1.6 1.5 1.9 2.0 1.0
Ba 700 320 750 550 850 850

Sr 1000 650 1000 240 550 320

The quartzdiorite porphyry (Dobrein, borehole 35, m 2206—2207)
also displays a porphyritic texture, being made up of a groundmass and
plagioclase feldspar phenocrysts. The groundmass consists of fine crys-
tals of repeated-twinned plagioclase, quartz as grains with irregular
contour and magnetite. The plagioclase phenocrysts (Anss-«) are also
repeated-twinned and have a characteristic zonal structure composed
of several zones. Some phenocrysts are partly resorbed due to the reac-
tion with the magma and others have their central part altered and
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replaced by chlorite. One can very rarely observe microphenocrysts
of augite and biotite as large lamellae, resorbed on margins, nume-
Tous magnet1te grains peing formed. Biotite pleochroism is as follows :
Ng = Nm = dark brown; Np = yellowish. It includes magnetite
crystals. Certain chlorite and magheute pseudomorphoses 1nd1cate after
their appearance that the rock initially contained also an amphibole,
subsequently replaced.

b. The volecanics of the second episode are’ replesented by basalts,
spilites, basaltic andesites and albitophyres, for which the radiogene age
analyses indicate 240—280 m.y. ,

Basalts are porphyritic rocks, made up of a pilotaxitic ground-
mass with a fluidal texture, in which elongated plagioclase pheno—
crysts (Angy), twinned after the “albite law, float. The groundmass con-—
sits of elongated microcrystals of plagloclase augite and magnetite.
Basaltic andesites also display a porphyritic texture. They are constitu-
ted of a hyalopilitic mass with fluidal texture made up of elongated
crystals of plagioclase, augite, magnetite and glass. Microphenocrysts
of plagioclase (An ,43), twinned after the albite law and very rarely the
pericline law, as well as of idiomorphous augite, displaying repeated
twinning after phase (100), are to be found within the groundmass.

Spilites or albitized rocks have an amygdaloid structure and a
fluidal texture. They are often invaded by calcite masses filling espe—
cially the amygdals. They consist of microlites of albitic plagioclase,
especially with fluidal orientat<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>