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SESIUNEA DE COMUNICARI STIINIIFICﬁ DIN ANUL 1985
 Sedinfa din 22 martie 1985

Plez1deazm I. Bercla

— Dimitresén- R, — Elemente structurale prealpme in masivul eris-
talin al Figirasului (Txadusa in 1b. francezd) (D. S. 72—73/5).

— Savu H., Hann H. P., Udrescu C., Neacsu V. — Originea, petro-
logia si oeochlmla -rocilor ultrabance din crlstahnul pinzei getice la vest-
de Maru (Muntele \Ilc) (Tradusi in 1b. englezd) (p. 181). )

— Hann H. P., Balintoni I. — Structura geologicd a v&ii Oltului
intre Réginari si Ciineni;(C@rpa‘gii..Meridionali) (Tradusd in 1b. englezd)
(D. 8. 72—173/5).

— Tatu. M., Sabiu G. — Granitul :de- Albesti, conmderafgn petro-
genetice (Tra&um in lb en@leza) (p 275)

Sedmta din 5 apmhe 1985

Prezideazd : M ‘Lupu.

— Ghiured V., Bueur L 1., Toda D. — Consideratii asupla unui jasp
fosilifer de la ’l‘echereu ,]udel;ul Hunedoara) (D. S. 72-—73/3).

— Bueur I. I Oros E. — Microfaciesuri inedite in depozitele Creta-
cicului inferior de la 1lidia (zona Resita — Carpatii Meridionali) (Tradusd
in 1b. englezd) (D. S. 72—73/3).

— Papaianopol I., Lubenescu V. — Specu noi de Pseudoprosodacna,
Prosodacna gi Pachldacna in Pontianul §i Dacianul din Bazinul Dacic
(Tradusd in Ib. francezd) (D. 8. 72—73/3). )

— Papaianopol I. — Contributii la studnﬂ subuenulul Rumanunio
(familia Unionidae si s ubfamlha Umonmae) (Tradusa in 1b. franceza)
(D. 8. 72— 73/3) ,

?edmta din 12 aprilie. 1980 :

Prezideazd : G. Udubasa.

. Dlmlm‘escu R. — Pinza de Lupqa din pa,rtea merldlonala. 2 mun-
ztﬂor Gildu (Tradusd in 1b. francezi) (D. 8 12— 73]5)
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— Savu H. — Asupra prezentei unititii de Gi'osi in muntii Highis-
i originea sa (Tradusd in lb. englezd) (D. S. 72—73/5).

— Savu H., Udrescu C., Neacsu V., Nacu D. — Caracteristicile de
»mid-ocean’ ale ofiolitelor din -regiunea Baia-Lupesti-Varidia (muntii
Drocea), tectonica si petrologia lor (Tradusé in lb. englezd) (p. 161).

— Nitoi E. — Observatii asupra andezitului de Pietricelu — muntii
Célimani de N, judetul Suceava (Tradus& in lb. francezd) (p. 121).

Sedinta din 19 aprilie 1585

Prezideazd : M. Sindulescu.

— Huics I. — Aspecte inedite din viata §i-activitatea lui I. Popescu-
Voitesti (Nu a fost prezentaté la redactie).

— S#ndulescu M. — Probleme tectonice ‘ale curburii interne a Car-
patilor romanesti (Traduséd in 1b. francezi) (D. 8. 72—73/5).

— Micu M., Bratu E. — Contributii privind stratigrafia Paleoge-
nului din cursul 1nfer10r al vitii As¥ului (Tradusi in lb englez&) (D. S.
72—173/4).

— Micu M., Constantin P., Popescu O. —-Asupm unor structuri
biogene din pmza de Tarciu (Carpatu Omentah) (Tradusd in 1b. englezd)
(D. S. 72—173/3). S :

Sedinta din 26 aprilie 1985 - -

Prezideazs : M. Sandulescu.

— Peltz S., Vijdea E., Balogh X., Pécska,v P Gontmbut,u 1a
cunoasterea cronoloolel proce%elor vulcamce neogene din muntii Cilimani
si Harghita (Carpatﬁ Orientali, Romania). (Tradusé in 1b. englezéa) {p. 323).

— Avram E., Bucur I., Popescu O. — Asupra unor faune de amoniti
eocretacici din zona Resita (SV Romamel) (Tradusam in lb france7a) (D
S. 72—-173/3).

— Avram E., Dusa A., Lupu D. — Conftributii‘la’ cunoasterea faunei
de amoniti din stratele de Dumeqtl (Mun‘;u Apusem dc S) (Tradusa in
1b. englezid) (Memorii XXXV).

Sedinta din 14 mmai 1985

Prezideazd : M. Bleahu. G =

— Peltz 8., Seghedi I., Grabari G., Popescu -Gh. — Compozitia
izotopicd a strontmlul in rocﬂe vuleanice ! dm rantii’ Gahmam, Harﬂhlta.
si Persani (Tradus# in 1b. englezd) (p. 309).

— Pomdrleanu V., Neagu X. — Studiul incluziunilor fluide din mi-
neralizatiile de la T1bles, 1mplica1;ii in mineralogenezid (Tradusd in lb.
englez#) (D. 8. 72—173/2).

— Strusievicz R. 0., Strusievicz E., ‘Uréan"T. — Un mineral nou
pentru sisturile cristaline dln Roménia : gahmtul din muni;u Plopxs (Muntu
Apusem) (Tradusa in 1b. englez#) (p. 53). '
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— Intorsureanu I. — Consideratii privind geneza granitelor alca-
line din masivele Iacobdeal gi Piatra Rosie (Dobrogea de nord) (p. 81).

— Veliciu 8. — Regimul geotermic al Ariei Carpatice (Tradusi in
1b. englezd) (Anuar 67).

— Nistiseanu S., Popescu I., Negrea E. — Unitétile structurale
alpine din muntii Almajului (Tradusd in lb. englezd) (D. 8. 72--73/5).

— Nistdseanu S., Iancu V., Russo-Si&ndulescu D. — Schema pre-
liminard a unitdfilor structurale din bazinele viilor Belareca i Riul Rece
(D. S. 72—173/5).

Sedinta din 17 mai 1985

Prezideazd : C. Ghenea.

— Sindulescu M., Bratu E., Mica M., Constantin P., Popescu O. —
Dezvoltarea faciesului de Slon in bazinul riului Trotug (Carpatii Orien-
tali) (Tradusi in 1b. englezi) (D. S. 72—73/4).

— Rusu A., Iva M., Olteanu R., Papp C., Popescu A., Ridan S. —
Studiul stratigrafiei depozitelor chattiene cu cirbuni din regiunea Zim-
borului (nord-vestul Transilvaniei) pe baza datelor de foraj (Tradusd in
1b. francezd) (D. S. 72—73/4).

— Bordea S., Bordea I. — Notd preliminard privind prezenta unor
Orbitolinide primitive in calcarul de Albioara (sudul Pédurii Craiului,
Muntii Apuseni) (Tradusd in 1b. francezd) (D. S. 72—73/4).

— Mih#il% N., Giurgea P. — Apele subterane din zona Arad-Vinga-
Peciea gi hidrochimia lor (St. tehn. econ. E 15).

Sedinta dfm‘24 mai 1985

‘Prezideazd : G. Udubasa.

— Russo-Sandulescu D., Stoian M., Graba,n G. — Distributia ele-
mentelor de pdminturi rare, Rb SrsiK i m ‘magmatitele banatitice din plu-
tonul compus de la Surdue (Banat) (Tradusa in 1b. englezi (p.345).

— Maecalet V. — Cristalinul getic dmtre Nucsoara si Hobita (muntit
Retezat) (p. 253).

— Berza T., Seghedi A., Sténoiu I. — Unitétile danubiene din par-
tea esticd a mun‘gllor Retezat (Carpatii \Ierldlonah) (D. 8. 72—73/5).

— Berza T., Seghedi A., Driagdnescu A. — Unititile danubiene din
versantul nordic al muntllor Vilcan (Carpa@ii Meridionali) (Tradusé in
Ib. englezd) (D. S. 72— 73/5)

— Berza T., Driginescu A. — Sistemul de falii Cerna-Jiu (Tradusi.
in 1b. englez#t) (D. S. 72—173/5).

— Pomdrleanu V., | Lazir C.|, Intorsureanu I. — Incluziunile flu-
ide in mineralizatiile din valea Lita-Biigoara-Cacova Ierii (Tradusd in
1b. englezit) (D. S. 12—73/2).

— Berbeleac L., iLazar C. [ Stefan A Rosu E. — Bariting de la
Cirjelari (D. S. 72— 73/2)
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— [Papiu C. V.|, Tosof V., Ridan S. — Alciifuirea si° geneza for-
matiunii argilelor refractare jurasic-inferioare din masival Pidurea Cra-
iulai (Tradusd in 1b. englezd) (D. S. 72—-73/2).

— | Papiu €. V.|, Tosof V., Ridan 8., Bratosin I. — Studiul chi-
mico-mineralogic al formatiunii argilelor refractare jurasic-inferioare de
la Anina (Banat) (Tradusd in lb. englezd) (D. 8. 72—73/2).

— | Papiu C. V.|, Tosof V., Ridan S. — Studiul chimico-minera-
logic al formatiunii argilelor refractare jurasic-inferioare de la Cristian-
Holbav (judetul Bragov) (Tradusi in 1b. englezd) (D. S. 72—73/2).

— Solomon I. — Polimetamorfismul cristalinului din nord-estul mun-
filor Fagaras (Carpatii Meridionali) (p. 269).

Sedinta din 31 mai 1985 .

Prezideazd : Fl. Marinescu. '

. — Marinescu Fl., Popescu Gh. — Stratigrafia depozitelor neogene
din bazinul Caransebes (Tradusd in lb. francezd) (D. S. 72-—-73/4).

. — Popescu Gh. — Coreldri microbiostratigrafice in Paratethysul
central (Tradusd in lb. englezd) (D. S. 72—73/3). _ .

— Maissuradze S. L., Popescu Gh. — Studiul comparativ al mysi-
delor din Sarmatian (Tradus® in 1b. englezd) (D. 8. 72—73/3).

— Papaianopol L., Grigoras M., Popescu A., Olteanu R., Rogge-
Taranu E., Iva M., Costea C., Pislaru T., Munteanu E. — Studiul Neoge-
nului superior din partea esticd a Platformei Moesice (sectorul dintre valea
Neajlovului si Duniire) cu consideratii asupra complexului ecdrbunos
(Tradusd in 1b. francezd) (D. S. 72—73/4). ,

— Lubenescu V., Diaconu M., Radu A., Cornea C., Stefinescu C. —-
Stratigrafia depozitelor Neogenului din Platforma Moesicd (sectorul Dri-
gz‘mesti/ glt-Rosiorii de Vede-Alexandria) (Tradusd in 1b. francezd) (D. S.
12-73/4). . :

— Papaianopol I., Lubenescu V. — Noi specii de Pseudoprosodacna
§i Pseudocatillus (Bivalvia, Limnocardiidae) din Dacianul Platformei Moe-
sice (Muntenia) (Tradusd in lb. francezd) (D. S. 72—73/3). N
L — Papaianopol I. — Studiul congeriilor de talie micid din partea
bazald a Meotianului inferior (Oltenian) din.partea .estici a Munteniei
(Bazinul Dacic, Roménia) (Tradusé in Ib. francezd) (D. S. 72—73/3). ‘

— Alexandrescu Gr., Brustur T. — Structuri sedimentare biogélie
(trace fossils) din fliyul Carpatilor Orientali (Partea a III-a) (Tradusd in
Ib. francezd) (D. S. 72—73/3). 4

— Pop Gr. — Calpionelele §i virsta unor formatiuni bazinale din
sinclinalul Rariu (Carpatii Orientali) (Tradusd in 1b. englezd) (D. S.
72—173/4). , ‘ e

— Ticleanu N., Andreescu I., Bifoianu C., Pauliuc S., Nicolae Gh.,
Nicolae V., Popescu A., Barus T., Pislaru T., Grigoreseu G., Ticleanu M. —
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Observatii privind relatiile idintre: distributia spatiald a complexelor cér-
bunoase din seetorul Olt-Jin si factorii structuml—wenetm (Tradusa in
lb en01eza) (D S 72 73/2

PR

SLS[U\‘EA m: cmﬂmmm srnmxrmf«: DIN ANUL 1986
Sedm‘m din . 18 apmhe 1986

i vt

Prezideazd,:; M, Sa,nd,ulescu :
4 .+ — DimitveseuiBe — Observati asuprw ‘:tlucturn custahnulm mun-
tilor BlhOI‘ st -Gildul Merldlonal (Tradusd inlb: francezd) (D. S. 72—73/5).

a0 Dimitresent! R: - Notd asUPra strueturii cristalinului ,,autoh-
ton?? din Gilnl de SV (Tradusi in lb. francezd) (D. S. 72—73/5).

— Séndulescu M., Udubaga G.; Micu M. — . Paleogeografia Mioce-'
nilui subcarpatic-si modelul genetic al mmemhzm;ulor de tlp Jitia (Tla—
dusd in Ib. englezd) (D. 8. 7913/2): ¥

v — PomAiléany V., Mirdutd B.; Neagu B. — Contributii referitoare

lai mineralizatiile dé1a fBovza (Dobrogea de Nord) (Tradusd in 1b. francezi)
(DS 70—73/2) - - g

W

an - Sedinga dii ‘6 mai 1986

t Premdeaza C Stancm

— Sayu H Struswvmz R. O! :— Dlstrlbutla MgO, Cr, Ni ¢i Co in
roci ultrabazme din' Rom"mma, clasﬁlcare sl 01‘10”1116 (Tradusa in Ib. en-
gleza) (p- 361)‘ ;

" Savu H Udrescu C Lemne M Neacgu N Petrolovla, geor,
chimia si tectomca oflohtelor din paleorldge—ul oceanic al zonei MUI‘GS,
intre PHD.GSU, Troas si valea Zeldls (muntn Drocea) (Tradusa in lb en-
gleza,) (D. 8. 72.“73/5)

—_ Tatﬁ' M., Robu '"\T - Aspecte prlvmd petrografia 91 structma
metamortitelqr. din; zona Moeciu de Sus-virful Sintilia (Leaota) (Tradusad
in Ib. francezs) (p- BT St b e

— Robu L., Robu N. — Semmflcatla petrogenetlca, a zmconuhu dm
granitele: imor ma,sweadm muntii Paring (p.:37).

— Nitoi B. & “Observatii geologice, petrografice si OhIIIHCe a,supra,
formatitnilor »eraptive din’ extrermtatea nordicd “a - muntilor Céilimani
,(zona, van Haita-virful Lucaclul ]udeful Sticeava) (p. 137). ) ' :

e oma,rlea,nu V. =] Inéluziuiile _sticloase si fluide in unele vul-
canite ba,zme ‘din muntn ‘Cilimmant’ (Traélusa, in 1b. englezd) (p. 339) '

— Udubaga G., Arsenescu,V, — Greigit in aluviunile riurilor Gilort
si Galbenu (Tradusa in Ib. envleza) (p 61).

— Udubaga G., Hartopanu I., Hartopanu P., Gheuca I., Dinicd 1.
-t Mmerahzatnle ‘de!’ Cu~Ni- metamorfozate dln valea Vllsa,nulm—
muntii Fagardy (Praflush o’ 16 énglezi) (D. 8.72—13/2). -~ ¢
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Sedinta din 23 mai 1986

Prezideaza : M. Sindulescu. )

— Papaianopol I., Marinescu Fl. — Formatiunea cu cérbuni din
Dacianul Depresiunii Getice — Oltenia (Tradusd in lb. francezd) (D. S.
72—13/4). ,

— Bombitd Gh. — Etaje nummulitice din cuvertura Platformei Mol-
dovenegti (Tradusd in lb. francezi) (D. S. 72—73/4).

— Ticleanu N., Bitoianu C. — Elaborarea hirtilor humito-gene-
tice pentru depozitele neogene cu cidrbuni din bazinul Borodului si zona
Mih#ita-Predesti (Oltenia) (Tradusd in lb. englezd) (D. 8. 72—173/2).

— Ticleanu N., Andreescu I.— Consideratii privind dezvoltarea
complexelor cirbunoase pliocene din sectorul Jiu-Motru (Oltenia) (Tra-
duss in 1b. englezd) (D. S. 72—73/2). ‘

— Moisescu V. — Studiul stratigrafic al depozitelor tertiare din
valea Muereasca (Depresiunea Geticd )(D. 8. 72—73/4).

— Mihiiilescu C., Lubenescu V., Cornea V. — Contribuiii la studiul
Neogenului din sectorul Lugoj-Lapugiu (Banatul de E) pe baza datelor
de foraje (D. S. 72—73/4).

— Lubenescu V., Nicolaescu V. — Observatii asupra Romanianului
dintre Ialomita si Prahova (Tradusd in 1b. francezd) (D. 8. 72—173/3).

— Cornea C., Lubenescu V., Munteanu I., Sirbu F., Cehlarov A. —
Stratigrafia depozitelor neogen-superioare din zona Berzovia-Socol
(Banatul de vest) pe baza datelor din foraje (D. 8. 72—73/4).

— Jordan M., Tomescu C., Iliescu V., Antonescu Em., Bitoianu C.,
Iva M., Vaida M. — Formatiunile jurasice s§i paleozoic-superioare din
forajul Dobromiru — Dobrogea de Sud (SE Platforma Moesici) (Tradusi
in 1b. francezd) (D. 8. 72-—73/4).

— Jordan M., Mirdutd E., Antonescu Em., Baltres A., Iva M.,
Gheorghian D. — Formatiunile devoniene §i jurasice din forajul Viroaga —
Dobrogea de Sud (SE Platforma Moesicd) (Tradus® in 1b. englezi) (D. S.
72—73/4). X

— Papaianopol I. — Contribufii la studiul genului Zamphiridacna
(Limnocardiidae, Stylodacninae) (Tradusd in 1b. francez#): (D. S. 72—
—173/3).

— Lupu D. — Lattenbergites, un nou radiolitid din Senonianul
Alpilor bavarezi (Tradusd in lb, francez#) (D. 8. 72-—-73/3).

— Olteanu R.,, Vekua L. — Homeomorfism gi balans intragenetic
{Tradusgéd in 1b. francezd) (Geobios, 1987).

— Olteanu R. — Noi specii de ostracode la nivelul Neogenului su-
perior din Roméinia (Tradusid in 1b. englezi) (Memorii XXXIV).
Sedinta din 27 mai 1986

Prezideazd : G. Udubaga. ‘
— Pop Gr. — O noud unitate tectonici alpind in domeniul danubian
(Carpajii Meridionali) (Tradusd in lb. englezs) (D. S. 72--73/5).
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— Rusu A. — Evenimentele oligocene din Transilvania (Roménia )
§i /%rima, separare a Paratethysului (Tradusd in lb. englezd) (D. S. 72—
73/5).

— lancu V., Visarion A. — Date litologice si palinologice privind
formagiunea paleozoic-inferioars de Nejudimu — domeniul danubian (Tra-
dusd in lb. englezd) (D. S. 72--73/5).

— Iancu V., Balintoni I., Sibdu G. — Unitidti tectonice varistice
in ca,dr;ll domeniului getic — zona Bozovici (Tradus# in 1b. englezd) (D. S.
T2 —173/5). '

— Constantinescu E., Hinca Gh., Ilinca A. — Contributii la studiul
skarnelor de la Oravita-Ciclova (Tradusi in 1b. englezii) (D. S. 72—73/2).

— Constantinescu E., linca Gh., Ilinca A. — Mineralizafia asociati
skarnelor de la Oravita-Ciclova (Traduséd in lb. englezd) (D. S. 72—73/2.

— Kalmar I., Kovacs P., Paulini P. P., Angelescu I. — Notd preli-
minar# privind structura geologicé a masivului Codru (Bic) (Nu se publicd).

— Pomaérleanu V., Negrea E. — Date preliminare privind distri-
butia incluziunilor fluide in depozitele sedimentare paleozoic-superioare
din regiunea Lupac (zona Regita) (Tradusd in 1b. englezd) (D. 8. 72—73/5).

— Negrea E. — Contributii 1a cunoasterea paleoflorei carbonifer-su-
perioare din stratele de Lupac (D. 8. 72—73/3).

— Seghedi A., Seghedi I., Szakacs Al., Oaie Gh. — Relatia sedi-
mentare-vuleanism in cadrul formatiunii de Carapelit (Dobrogea de Nord)
(Tradus® in 1b. englezd) (p. 191 ).

— Sdbdu G., Hann H. P., Bindea (., Ricman C. — Evolutia meta-
morfici a terenurilor de joas# presiune in partea centrald a Carpatilor
Meridionali (Tradus& in 1b. englezd) (Geologica Carpatica — Bratislava).
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1. MINERALOGIE — PETROLOGIE — GEGCHIMIE

MINERALOGIE

NEOFORMATIONS DE. JAROSITE DANS LES SABLES
GLAUCONIEUX DU RUISSEAU DU CORBU (ZONE VARBILAU-
CIMPINITA), DISTRICT PRAHOVA !

PAR
AURA CEHLAROV?, GHEORGHE MOMEAZ2 LUCIA MOL\IE.H; TIBERIU URCGCAN?

Jarosile. Glauconitic sand. Neoformalions. Rock chemisiry. IEasl Carpathians — East
subcarpathian Zone — Diapir Folds Zone.

Résumeé

“En 1985; pendant les travaux de prospections géologiques pour le soufre, dans la bréche
badénienne qui apparait sur le ruisseau du Corbu, on a rencontré une séguence 4 aspeet rubané
de sables glauconieux interstratiliés avec des niveaux pélitiques. L’analyse minéralogique a
identili¢ dans les. niveaux psammitiques-glauconieux = des néoformations de jarosite sous
forme d’une poudre jaune-verdatre. C’est la premiére occurrence de jarosite sédimentaire” décrite
en Roumanie.- Selon les données de la littérature, des telles occurrences ont été rencontrées
plus rarement ailleurs (Tes formations tertiaires de Californie—Briggs, 1951, in Carozzi, 1960,
lcs grés crétacés de Venezuela — Warshaw, 1956). Au microscope, on constate parfois a I'inté-
rieur des agrégats de jarosite une relique plus foncée et plus compaete de glauconie et d’autres
fois on constate que la jarosite se dispose comme.ungauréole autour des péletes de glauconie,
des observations gui argumentent le caractére de remplacement de la jarosite. Les diffracto-
grammes de rayons X, selon la position et I'intensité du doublet 3,096 A—3,038 A obtenu, sont
intégrés dans les données de la liltérature conunues pour la carphosidérite et de méme, peut-
&tre aussi pour un autre minéral du groupe de la jarosite, quantitativement subordonné.

Abstract

Jarosile Neoformations in the Glaucomch Sands in the Corbu Brook (Vdrbildu-Cimpinila
lonc), Prallova Districl. The geoloﬁxcal prospections for sulphur carried oul in 1985 pointed

1 Regue le 10 mai 1986, acceptée pour étre communiquée et publiée le 30 octobre 1986,
lcommunlquée a la session scientifique de PEntreprise de Prospectlons Géologiques et Géophy-
sxques du 18 décembre 1985.

Intreprmderea de Plospecuunl Geoloalce si"Geofizice. Str. Caransebes nr. 1, R 79678
Bucurestl, 3208 o oL P g
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out a banded-like sequence of glauconitic sands interlayered with pellitic levels in the Badenian
breccia oceurring in the Corbu Brook. By means of the mineralogical analysis jarosite neofor-
mations have been identified in the psamitic glauconitic levels under the form of a yellow-
greenish powder. This is the first occurrence of sedimentary jarosite deseribed in Romania.
According to the relevant literature such occurrcnces have been seldom found in other regions
of the world (Tertiary formation in California — Briggs, 1951, in Carozzi, 1960 ; Cretaceous
sandstones in Venezuela — Warshaw, 1956). Under the microscope a darker and more compact
glauconite relic is somelimes observed inside the jarosite aggregates and other times jarosite
occurs as an aurcole around ihe glauconite pellets. All this shows proof of the character of re-
placement of jarosite. Taking inte account the position and intensity of the doublet 3.096 A——
3.038 A, the K-ray diffractograms take part in the data found in the relcvantliterature for carpho-
siderite and beside it probably another mineral belonging to the jarosite group, subordinated
quantitatively.

1. Introduction

En 1985, pendant les travaux de prospections géologiques pour le
soufre solfatare, faits dans les Sous-Carpathes de Muntenie, dans la zone
Virbildu-Cimpinita, dans la bréche badénienne qui apparait sur le ruis-
seau du Corbu, on a identifié des sables glauconieux & dépositions pulvé-
rulentes jaunatres. L’analyse des échantillons prélevés de ces sables a
mis en évidence la présence de la jarosite formée au credit de la glauconie,
un processus déerit plus rarement, la jarosite étant Conniie plus comme un
produit secondaire formé dans 1es zones d'oxydation des minerais de fer,
comme des pseudomorphoses apres la pyrite et la marcasite.

2. Histoire des recherches géologiques

Quant au soufre sédimentaire de la région, parmi les études les plus
récentes on mentionne celles faites par Lupu, Lupu, Célineseu (1957),
Tliescu, Iliescu (1958), Damsa (1959 —1960); ces derniers ont signalé la.
poss1b1hté que les néotormafumns jaunitre-pulvérulentes des roches Tes-
pectives représentent de la jarosite et pas de soufre auquel elle ressemble:
macroscopiquement.

3. Données géologiques générales

Dans la zone Virbiliu-Cimpinita, les plus anciens dépbis appartien-
nent au flysch paléogéne, représenté par 1’Hocéne supérieur — couches
de Plopu (Atanasiu, 1943) et par 1’Oligocene, — par 1'horizon des schistes
dissodyliques inférieurs et par 1’horizon des couches de Pucioasa.

) Le Miocéne, au sens de ce qu'on a établi-au Congreés du Néogéne
R.C.M.N.S. Athénes, 1979 et au Congres Mondial de Paris, 1980, débute
avec des dépots attribués & 1’Aquitanien — couches de Vinetisu. Ceux-ci
‘sont suivis en continuité de sédimentation par 1’horizon des dissodyles
supérieures et, Lran%gresswement par ’horizon des couches de Cornu
(,,gypses inférieurs’’)| Transgressweme\m sur celles-ci se disposent les
dépots de type molasaeﬂ(,,molra%se “de Doftana’ — Stefinescu, Mirun-

”””""‘"‘"’7“““@‘ P o
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3 JAROSITE DANS LES SABUES GLAUCONIEUX — ZONE VARBILAU — CIMPINITA 17

teanu, 1980), qui dans la zone Viarbiliu-Cimpinita débutent par une sé-
guence mdl’mque polymictique — ,,conglomérats de Brebu”. I’age de cette
molasse est burdigalien (helvetien, sur I'échelle stratigraphique tradition-
nelle), sa partie supérieure appartenant tout de méme au Badénien, selon
les dernidéres données micropaléontologiques.

Dans la zone Virbildu-Cimpinita, le Badénien continue la série des
dépdts de molasse, ayant comme repere. lithologique le gypse de Ciresu,
au-dessus duquel se dispose I'horizon des tufs et des marnes & globigérines
(,,tuf de Slinic”). Cet horizon, ensemble avec celui immédiatement
_supgrieur.— la formation supéneure 4 sel — & efflorescences de sels et
sources salines, forme le sous-étage Langhien.

Il faut mentionner aussi la formation typique de bréche ,,bréche de

 Cosminele’’ (Popescu, 1951), constituée d’éléments de roches sédimentaires.
albiennes, sénoniennes, éocénes, oligocénes, burdigaliennes et badéniennes,,
ol il v a aussi la séquence des sables glauconieux, dont on s’occupe ici,
tout comme d’éléments de schistes cristallinsg (des conglomérats aquita~
niens et bhurdigaliens), englobés dans une matrice lutitique-arénitique,
Comme Age, cette bréche est considérée soit comme un facieés local, tor-
rentiel, .qui peut invader toute la série badénienne du Langhien ‘basal
Jusqu’aux marnes a Spirialis (Popescu, 1951), soit comme un faciés local
du Badénien supérieur (Kossovien), situé au niveau des schistes & radio-
laires et des marnes & Spirialis (Stoica, Gherasie, 1981).

Au périmeétre mentionné on a rencontré aussi, subordonnement, des.

dépots appartenant au Sarmatien. .

4. L’oceurrence de jarosite du ruissean du Corbu

Au’ versant gauche du ruisseau du Corbu (fig. 1), au-dessous des.
gréso-conglomérats burdigaliens il y a un dépot & structure mécanique-

« Cosminetp

Fig. 1 — Esquisse géologique de la zone vallée Alunig-vailée Virbiliu (selon la carte géologique-

de YIGG, échelle 1:50.000, avec des complétions) : gh, Holocéne — dépdts actuels et sous-

actucls; gp, Pléistocéne — dépbdts de terrasse; bn¥, Miocéne moyen — bréche sédimentaire ;-

Miocéne inférienr, m;bd - conglomérats, sables, grés, gypses; m,cn — marnes, bréches sédi-

mentaires ; m,ds — schistes dissodyliques ; m,vi — flysch marneux-grésenx gris; Ovi, Oligocéne-
. — flysch marneux - gréseux gris et ng, Paléogéne — couches de Pucioasa.

2 — a 244
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clastique et texture psammo-pséphitique, & masse de base lutitique -—une
parabréche. Dans ce dépdt. on remarque, sauf lés nombreux bloes et frag-
ments de roches, une séquence & aspect rubané (Pl. I, fig. 1), de rythnies
sablonneux et pélitiques, en alternance. Les sables, grossier-granulaires,
gris-verdatre, faiblement cimentés, formés surtout de corpuscules de glau-
conie sont -interstratifiés avec des termes pélitiques-gypsiferes, qui se
détachent facilement selon les plans de stratification. Dans la séquence
sable-argile dont on a parlé ci-dessus, les niveaux arénitiques-glauconieux
sont margués par les néoformations de jarosite — jaunftre- V(,rd(mtre, pul-
vérulente, dispersée sous forme de pseudociment,

Ce type d'occurrence n’a pas été mentionné jusqu’y présent dans
notre pays. Dans la littérature il y a seulement peu de relations sur les
apparitions similaires sighalées ailleurs dans le monde. Ainsi, Briggs (1951),
cité par Carozzi (1960), decrlt dans les formations terfiaires de Californie,
de la jarosite formée autour des fragments de glauconie. La continuité
optique remarquée entre les deux minéraux démontre le camntere de rem-
placement de la jarosite.

Hedberg et al. (1947), cﬂ;es par Warshaw (1956), decrlve'nt la jaro-
site des gres crétacés, a glauconie, de Venezuela, formée par l'oxydation
de la pyrite, 'entrainement en solution et précipitation des processus
qui se développent plus facilement dans les grés poreux que dans les argﬂes
et les schistes argileux.

5. Données analytliques de laboratoire
5.1. Analyse microscopique

Selon les caractéres structuraux et texturaux du dépot, les sables
glauconieux & jarosite du ruisseau du Corbu représentent un cas particulier
du lithotype détritique de la zone étudide.

Au microscope, le microrythme pélitique de la séquence décrite
apparait formé de minéraux argileux micacés imprégnés de substance orga-
nique soluble (hydrocarbures), comme masse de base de la roche. Les
composants autigénes sont représentés par des granules de glauconie
(diametre maximum 169 p) et du gypse microcristallin, Les composants
allogénes sont représentés par des granoclastes de quartz angulaire jusqu’a
sous-arrondi (diamétre maximum 156 ) et rares lamelles de muscovite.

Le microrythme grossier, étudié en sections minces au microscope,
est représenté en proportion de 459, environ (PL, I, fig. 2) par des pellets
arrondis et lobés de glauconie (diamétre maximum 570 p), & extine-
tion agrégée. Subordonnement, en proportion de 309, environ, apparais-
sent des granoclastes de quartz, sous-angulaires (diameétre maximum
475u), du feldspath plagioclase (diamétre maximum 462u) et des lamelles
de muscovite. Sporadiquement on observe des lithoclastes de métamor-
phites (quartzites — diamétre maximum 408 p).

Le liant des éléments figurds déerits est réduit qua,ntltatlvement
¢tant formé de gypse fibreux, a caractére poeciloclastique et de jarosite.

.= - I’analyse au microscope d'un préparé en immersion de la poudre
présente au microrythme grossier a-mis en évidence des pellets de glauco-
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nie, des fragments de cristaux de gypse; des granoclastes -de quartz,.
des lamelles de muscovite et des agrégats de jarosite. Les agrégats de ja-
rosite apparaissent, en lumiére naturelle, Jaunatre-veldatre faublement
pléochroiques. En lumiere polarisée ils sont’ cryptocristalling (P11, fig. 3),
avec les couleurs, de blrcfrmdence masquées par la couleur du 1111]161«1
71 taut mentionner aussi qu’on observe parfois, & lintérieur des agrégats
de jarosite, un ;,noyau’” plus foncé et pluq compact de vlaueome, a ca-
ractere relique (P1. I, fig, 3, 4 ; P1. II, fig. 1, 2) et autre fois, la dispositinn
de la jarosite comme une aureole autour des pellets de glauconie (PL II

fig. 3). Ces obgervations montrent.la possibilité de'la formaﬂnon de la jaro-
sfce au compte de la glauconie et son caractére de lemplacement (Brlggs ;
1951, mentionné par Carozzi, 1960).

"indice de réfraction de la jarosite que nous avons établi est n,, =
=1,735 (PL. 1, fig. 3, 4 ; P1. IT, fig. 1, 2), par rapport & 'indice de refraqc—.
tion pour le soufre nm = 2,10 (PL. II, fig. 4). La valeur gue nous avons:
obtenue est encadrée entre les limites des valeurs mentionnées dans la
littérature de spécialité : Larsen- (1921), « = 1,7154+0,003, B = 1,817 4
40,003, y = 1,820,003 ; Winchell (1959), N, = 1,82, N = 1,715 pour
la jarosite et Dana (1951), O = 1,816, E = 1,728 pour la carphosidérite,

o 2. Analyse par d@ffractwn a rayons X

Sur le dlffI‘&CtOO‘l amme de rayons X du mlcrorythme péhthue du
lithotype détritique decr1t sur le ruisseau du Corbu on a identifié les pics
caractéristiques pour : montmorﬂlomte, serlclte ouartz feldspath, cal-
cite, gypse et glauconie. -

Bust (cité par Bell et Goddel 1967) attrlbue le terme de ,,glauco-
nie” 4 tout pellet vert trouvé dans les dépéts sédimentaires et le terme
de ,,minéral glauconie” aux pellets & structure d’ordre 10 A. Au cas du
microrythme arénitique-glauconieux a Jfﬂ'omte du ruisseau du Corbu, le
diffractogramme de rayons X du matériel, séparé mécaniquement a la’
loupe binoculaire montre clairement la, présence de 1a glauconie, le reflexe
basal de 10 A étant tout de méme avec une base trés large, ce qui 1nd1que
un degré bas de cristallihité. Ainsi, le matériel analysé est encadré dans
la quatrleme categone établie par Warshaw (1956) selon le degré d’ordon-
nation structurale; & savoir dans la catégorie de la 0”lauueome taiblement
cristallisée d(001) = 11,0. A Hower (1961): con51dere que la structure et
la composition des 0laJucomes différent d’une maniere 51gn1f1cat1ve selon,
1’age géologique. A1n51, les glauconjes jeunes sont plus pauvres en K et
plus souvent héterogenes de point de vue minéralogigue que les glauco-
‘nies plus anciennes, une situation pareille & celle de notre matériel (fig. 2).

I1 faut souligner le fait que les mméraux du groupe de la jarosite
ont des spectres de rayons: X assez’ ‘proches. Dans le tableau
1, avec les données comparatives, .on remarque le fait que les résultats
obtenus sur le matériel déerit sont trés proches des waleurs du détermina-
teur de référence (Pekin, 1978) ot des valeurs présentées "_pamWarqhaw
((1956) pour la: carphosidérite (sulfate basique hydraté de fer ferrique —
(H,0)Fey(S0,),(OH);. HyO — Dana, 1951).. Le reflexe fort de 5,66 7l
tout comme la posmon et Dintensité du doublet 3,096 A—3,038 'A que
Hous avons obtenus (fig. 3),:sont encadrés dans les,données. de Ja litté-



Fig. 2 — Difiractogramme de Ia glauco-
nie. Appareil TUR-M-61. Rayonnement

Cu Ko.

Données roenlgenographiques comparalives

TAB

LEAU 1
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“ls 1 20
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-
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4 7,600 A :
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Fig. 3 — Diffractogramme de la jarosite

(carphosidérite).

Appareil  TUR-M-61.

Rayonnement Cu Ke,

Catalogue Pekin 1978 Jarosite Varbilidu ! Warshaw 1956
- dn | nK 1 d o 1kl

1 4 5,93 101 3 5,968 3 5,93

2 7 5,66 003 5 5,637 3 5,56

3 9 5,05 012 8 4,999 4 5,05

4 3 3,66 110 3 3,644 i 3,66

5 4 3,47 104 2 3,453 1 3,48

6 10 3,12 021 8 3,098 8 3,11

7 10 3,06 113 10 3,047 8 3,06

8 3 2,96 202 3 2,062 2 2,963

g 5 2,77 006 4 2,755 2 2,780
10 4 2,52 024 4 2,509 2 2,533
11 1 2,390 210 == = = -
12 2 2,300 205 1 2,280 - -
13 6 2,325 107 5 2,213 3 2,230
14 6 1,975 303. 5 2,052 4 1,973
13 4 1,900 027 3 1,889 4 1,905
16 6 1,830 220 5 1,818 — -
17 1 1,780 305 1 1,768 = —
18 4 1,736 223 1 1,752 = -
19 2 1,720 312 - - — —
20 3 1,561 401 3 1,571 - -
21 3 1,554 402 3 1,360 - -
22 5 1,528 226 3 1,520 1 1,520
a3 5 1,470 404 4 1,472 1,482

Y Diffraclemdlre TUR ~ B8 — 81, radiation Cu Ka.
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rature connues. pour la carphosidérite. Il ne faut pas exclure tout de
méme 1'existence, ensemble avec la: earphosidérite, d'un autre minéral
du groupe de la jarosite (peut-étre mnatrojarosite), subordonné quantita-
tivement, dont la présence peut étre déduite de l’analyse chimique du
matériel et de la valeur de l'indice de réfraction, des valeurs qui se
conditionnent reciproquement.

5.3, Analyse chimique

- De point de vue chimique, le minéral nommé jarosite par Breit-
haupt en 1852 est un sulfate basique de potassium et de fer ferrique, &
formule KFe, (S0,)(OH), ou K,0.3Fe;04.450,.6H,0. Le sodium peut
substituer le potassium et la série s’étend dans la direction de la forma-
tion de la natrojarosite avee le rapport Na : K = 1:2,4 (minimum), A3+
est présent d’habitude comme un remplacant du Fed+ seulement en quan-
tités petites. Quand le rapport Al:Fe atteint la valeur 1:1, la série
s’étend dans la direction de la formation de 1'alunite. Quand les alcalis
sont absentes, le terme de la série s’appelle carphosidérite — sulfate ba-
sique hydraté de fer ferrique (H,0)Fey(S0,):(OH);.H,0.

Au cas des sables glauconieux # jarosite du ruisseau du Corbu,
dans les échantillons collectés la jarosite apparait associée avec la glaun-
conie et le gypse dont elle se sépare graduellement.On a fait de nom-
breux essais de séparation mécanique a la loupe binoculaire, de lavage
et de décantation de la suspension de 1’eau et méme de dissolution en
HC1 en obtenant difficilement des quantités réduites de concentré mo-
nominéral.

Les résultats des analyses chimiques (analyste Ioana Stroild) sont
figurés dang le tableau 2, ensemble avec les valeurs théorétiques et les
valeurs d’autres analyses mentionnées dans la littérature.

Selon les données de ce tableau on constate 1a présence des valeurs
sensiblement égales des alealis du matériel du ruissean du Corbu avee la
natrojarosite de la mine San Toy, Mexique (Dana, 1951). De méme, la

TABLEAU 2

Données chimiques comparatives

Venerzuelaj Tintic | Freeport Dana (1951)
Warshaw | Larsen | Warshaw ) Carpho-
(1956) (1929) (1956) Natrojarosite| o B/

Jarosite | Ruisscau
théorique |du Corbu

%

A R

K,0 Q,41 2,66 0,64 9,05 1,61 2,02 —
NagyO — 4,74 0,9 0,33 1,11 4,30 —
Fey0, 47,83 23,94 - 51,64 24,54 50, 94 40,00

S0, 31,97 5,60 4,03 28,93 14,93 30,43 25,53
H,0 — 2,52 — 10,24 |. - 11,73 14,67

Fe tot. — 17,50 - — — — =5
gypse | -~ 12,04 — - — — 9,03
sable — — — - — — 14,78
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valeur de l’oxyde ferrique, sensiblement égal avec celui:présent. dans. la-
jarosite située au-dessous du:charbon Freeport de Pengilvania . (Warshaw,:
1956) et enfin la valeur SO, — trés proche de: celle obtenue del’analyse -
de la jarosite provenue- des ‘gres glauconieux de ‘Gregter Oflcma,, Vene-‘
zuela (Hedberg et al., 1947, in Warshaw, 1956). & S

Toutes ces observatlonq soutiennent I’idée que 1 matériel ‘que nous
avons présenté comme jarosite est, en effet une association d’au moing
deux termes de la famille de la Jaronte ce qu’onit montré pussi-1és réstltats
des diffractogrammes de rayons X,

6. Genese

Dans la hbtera’cure la, Jarosﬂ;e 2 6té déomte comine . rcsultant des
processus supergenes (oxydation de la pyrite). Furbish (1963):(in :Brown,
1971) montre que la ‘jarosite se forme- naturellement  :dans la. .zone
d’oxydation d'un gisement de sulfures par dissolution et:transport sur une
distance courte de cegsulfures. Aingis’est néela plombOJaroswe de Cmanda—
Hondol, monts Metaliferi (Udubasa, 1984). 2

Dans la plupart des apparitions de la jarosite du gossaw de fel (Blan-'
chard, Tuell et Locke, 1526, in BIOWII 1971), ce minéral apparait associé
plus fréquemment avee la Goethlte quavec la hematﬂ;e avee ull po%sﬂole"-
stade d’équilibre entre les deux minéraux. E

On a calculé les diagrammes de ’activité chnque 100%rvthm1que
de I'Eh et pH (Brown, 1971) pour démontrer les relations d’équilibre entre
jarosite-goethite-pyrite & 25° et- 1 atn. L'interprétation de-ces- données:
selon les occurrences naturelles des minéraux indique le fait que la goethite:
est-un minéral stabile en milieu normal d’altération superf1<31elle, tandis
que la jarosite est stabile dans un domaine restreint (milieu acide, ¥ pH <3
et milieu oxydant modéré ou élevé). L'activité H* et SO et/ou H,80
sont décissives dans la précipitation ou la dissolution:. de . la jarosite.

Selon ces données. générales, il faut nous placer au. domame du .sé~
diment glauconieux décrit. La pymte est d’habitude. tres commune dans
les sédiments glauconieux, Par Poxydation de la pyrite en presence d’une’
quantité suffmante d’eau, il résulte du sulfate ferreux et puis du sulfate
ferrique. Ayant en vue que le fer s’oxyde plus lentement que le soufre,
initialement dans la sclution il.y aura.un mélange d’acide sulfurique, sul-
fate ferreux et sulfate ferrique. L’'acide sulfurigue réactionne avec d’au-
tres minéraux de la roche (respectivement.la. glaucome ou les arﬁﬂes) en.
1nLrodu1sant dans la solutlon les alcalis. On- considere que cette réactlon
déckanche le proeessus de formatlon du sulfate du sédlment glauconieux-
déerit. Quand’ on arrive & une dllutlon apprémable et la 1ér\nga,tlon
et loxydation "& la surface . du’ “sédiment, les ;. sulfates ferrlques
basiques peuvent étre pré(npltes, correspondcunt‘ % la formule
FeS,— FeS0,—Fey(S0,),— KFey,(OH)(SO,); F6203—4H00 (Smukov 1994
mentlonné par Papiu, 1960), - '

Le type de sulfate bamque la jarosite, oc,cupe un vaste doma1ne,~
qous 170° & la partie centrale du _diagramme de phase donng. par Posnjak:
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&

et Merwin (1937) (in Warshaw,-1956). Dans cég conditions 14 substitution
de divers alcalis n’aurait trop affecté les conditions générales de 1’¢quilibre.

Le processus de formation de la jarosite se développe plus facilement

lans un dépot faiblement cimenté ot Noxydation de la pyrite, 1a dilution
des solutions acides et la sédimentation des sulfates basiques se produisent
beaucoup plus rapidement que dans les roches compactes (argiles, schistes
argileux). Généralement, la formation de la jarosite est favorisée aussi
par absence des carbonates de la succession des réches argileuses (Ruhin,

1966), des carbonates qui pourraient neutraliser 1’acide sulfurlque et si
ceux-ci existent tout de méme (marnes), apres le développement des réac-
1ions mentionnées, ils précipitentle gvpse rencontré fréquemment ensemble
avee la jarosite.

En guise de conclusion, bien que le phCnoane de formation de la
jarosite au compte de la 01aucon1e soit présent & échelle rédifite, il dé-
montre la possibilité de capau’ccr le fer dans un réseaun simple de sulfate
{0ll Fe,0,5peut arriver jusqu'a 509%,), fer extrait tant des sulfures que du
résean plus stabile des silicates (glauconie).
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NEOFORMATIUNI DE JAROSIT IN NISIPURILE GLAUCOXNITICE
DE PE PIRIUL CORBU (Z0NA VARBILAU-CIMPINITA), JUDETUL
PRAHOVA

{Rezumat)

In 1985, prospectiunile geologice pentru sulf solfarian intreprinse in:
Subcarpatii Munteniei au intilnit in brecia badeniani care apare pe piriul
Corbu intr-o secventd de nisipuri glauconitice si argile gipsifere, depuneri
pulverulente de jarosit. :

Din punct de vedere geologic, in zona Virbiliu-Cimpinifa, Bade-
nianul continui seria depozitelor de melasd, avind drept reper gipsul de
Ciregu, peste care se dispune orizontul tufurilor gi al marnelor cu globi-
gerine (,,tuful de Slinic”). Acest orizont, impreuns cu orizontul imediat
superior — formatiunea superioari cu sare — , cu eflorescente de siruri
§i izvoare sirate, constituie subetajul Langhian. In ceea ce priveste for-
matiunea tipicd de brecie ,,brecia de Cosminele” (Popescu, 1951) ca virsti,,
este consideratd fie ca un facies local, torential, care poate invada toatd.
suita badeniani de la Langhianul bazd pind la marnele cu Spirialis, fie
ca un facies local al Badenianului {Kossovian) situat la nivelul sisturilor
cu radiolari si al marnelor eu Spiriales (Stoica, Gherasie, 1981).

Ocurenta de jarosit de pe piriul Corbu este situatd in versantul sting
al piriului Corbu, sub grezo-conglomeratele burdigaliene, intr-o para-
brecie. In aceasta pe lingd numeroase blocuri si fragmente de roci se re-
marcd o secventd, cu aspect rubanat de ritmuri nisipoase si pelitice, in al-
ternantd. In secventa amintits, nivelurile arenitice-glauconitice sint mar-
cate de neoformatiuni de jarosit pulverulent, de culoare galben#-verzuie,
dispersat sub forma unui pseudociment. O aparitie aseminitoare nu a
mai fost mentionatd la noi, iar din alte pirti de pe glob se cunosc foarte
putine (Briggs, 1951, citat de Carozzi, 1960 si Hedberg et al., 1947, citati
de Warshaw, 1956).

Analiza microscopicd a microritmurilor pelitice-gipsifere din sec-
venta descrisi a pus in evidentd : minerale argiloase-micacee, ca masi
de bazd si elemente figurate. Acestea sint constituite din granoclaste de
cuart §i rare lamele de muscovit. Microritmurile grosiere, studiate in sec-
tiuni subtiri evidentiaza predominanta corpusculilor de glauconit (cea 45 9,3
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Subordonat apar : cuart, feldspat, litoclaste gi lamele de muscovit. Liantul
este redus cantitativ §i constituit din gips fibros, cu caracter poikiloclastic
5i din jarosit. Analiza microscopicd, in imersie a pulberii de jarosit a pus
in evidentd : agregate de jarosit, pelete de glauconit gi cristale de gips.
Jarositul, in lumina naturald apare gilbui-verzui, slab pleocroic, iar in
lumina polarizatd, in agregate criptocristaline, cu culorile de birefrin-
gentid mascate de culoarea mineralului. Interesant de mentionat este faptul
cd se observid, uneori, in interiorul agregatelor de jarosit, un ,nucleu’’,
mai intunecat gi mai compact de glauconit, cu caracter relict, iar alteori,
cum jarositul se dispune ca o aureold in-jurul peletelor de glanconit. Aceste
observatii aratd posibilitatea formérii jarositului pe seama glauconitului
i deci caracterul siu de inlocuire. Analiza de refringentd a agregatelor
de jarosit a stabilit indicele de refracfie n, = 1,73. Valoarea obtinutd
<e noi se incadreazi in limitele valorilor mentionate, in literaturd (Larsen,

1921 ; Dana, 1951, Winchell, 1959).

Difractograma de raze X pentru glauconit arati prezenta acestuia
cu reflexul bazal de 10 A, cu baza foarte largi, fapt care indics un grad de
cristalinitate sedzut. In acest caz materialul analizat se incadreazd in ca-
tegoria a patra stabilitd de Warshaw (1956), dupd gradul de ordonare
strueturald si anume in categoria glauconitului slab cristalizat, glauconit
mai tindr (Hower, 1961).

Spectrele de raze X obtinute pentru jarosit prezintd valori foarte
apropiate (tab. 1) de valorile din determinatorul de referinti (Pekin, 1978)
Sau de valorile prezentate de Warshaw (1956), pentru carphosiderit. De
asemenesa nu este exclusi posibilitatea existentei aldturi de carphosiderit
2 unui alt mineral din grupul jarositului, subordonat cantitativ, a cirui
Pprezentd poate fi dedusd si din analiza chimicd a materialului i din va-
loarea indicelui de refractie, valori care se condifioneazi reciproc.

Din punct de vedere chimic, mineralul denumit jarosit de Breithaupt
in 1952 este un sulfat bazic de potasiu si fier feric, cu formula KFe,(SO,),
{OH), . Cind lipsesc alcaliile termenul se numegte carphosiderit — sulfat
bazic hidratat de fier feric (H,0) Fe, (SO,), (OH); - H,O.

‘ Din punct de vedere genetic, in literaturi jarositul a fost "descris
ca rezultat in urma proceselor de oxidare a pirifei. Furbich (1963) (in
Brown, 1971) arati cid jarositul se formeazdi in mod natural in zona de
oxidare a unui depozit de sulfuri, din dizolvarea pe distantd scurtd a
acestuia. In cazul depozitului glauconitic descris, prin oxidarea piritei
{foarte comuni in sedimentele glauconitice), in prezenta unei cantititi
suficiente de api, se formeazi sulfat feros si apoi sulfat feric. Deoarece
fierul se oxideazii mai incet decit sulful, inifial va exista in solutie un
amestec de acid sulfurie, sulfat feros gi sulfat feric. Acidul sulfuric reactio-
neazé cu alte minerale din roci (respectiv glauconitul sau argilele), intro-
dueind in solufie alcaliile. Considerdm cé aceastd reactie declangeazi pro-
cesul de formare a sulfatului din sedimentul glauconitic descris. Cind se
ajunge la o dilvare apreciabild, cind levigarea si oxidarea ajung la supra-
Tata sedimentului, sulfatii bazici pot fi precipitati, corespunzitor formulei :
FelS,—FeS0,—Fe,(S0,);—KFe; (OB); (50,),—Fe,0,—4H,0 (Saukov,
1954, mentiona-th de Papiu, 1960).
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~ In concluzie; desi fenomenul de formare a jarositului pe seama glau-
conitului este prezent la scard redusi, el demonstreazi, posibilitatea capa-
citdrii. fierului intr-o refea simpld de sulfat (in care . Fe,Oy poate ajunge
pind-la 509%,), fier extras atit din sulfuri, cit $i din refeama mai stabild a
silicatilor (ghucomt) ,

E\PLICATION DES PLANCHES
Planche I

Fig.'1 — Versant gauche du ruisscan du Corbu : séquence des sables glanconicux ot des ar=,
"~ giles gypsiféres a jarosite. Détail. ) ) ’

Fig. 2 — Sable glauconicux gypsifére, faiblement cimenté. N II, X 10.

Fig. 3 — Poudre de jarosite; cn hquldc d’lmlnersmn (m=1,73) a lchqucs de r>1auconle N 4,
x 100.

Fig. 4 — Poudre de ]arome en liquide d’immersion (n = 1,73), relique de ‘glauconie. T.’ab-
sence du contour des agrégats de jarosite est due 4 Pindice de réfraction égal de cenx-
¢i avee le liquide d’immersion. N |, x 100." SC 17>

Planche II

Fig. 1 — Poudre de jarosite, en'liquide d’immersion (n = 1,73). An niilieu de I'agrégat central
on observe - une bande de glauconie relique.. L’absence . du contour des agrégats: de
jarosite est.due a.Yindice de.réfraction égal de‘ceux-ci avec le liquide d’immersion.‘
N II, x 100.: o 5 .

Fig. 2 — Poudre .de jarosite en. hqmde d’immersion (n = 1 73) En bas de la photo on obscrve
~un granule'de- ﬂ]aucome avec un commencement. de séparation de la jarosite. J‘, a
x 100. b : )

Fig. 3 — Granule de °la11c0nle avec un commencement de transiolmatlon pénphénque en
jarosite. N 4, x 100. .

Fig, 4 — Poudre de soufre, en liquide d’immersion (» = 1,73). Le contour accentue des Irab

" ments de cristaux de soufre est di 2 la différence des indices de réfraction entre ceux~ ci
(ny, = 2,10) et le liquide d’immersmn N II, x 100
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“BRUCITE — BEARING DOLOMITIC LIMESTONES FROM
'THE VALEA MARE-BUDUREASA DEPOSIT, WESTERN ZONE
(BIHOR MOUNTAINS)? c

BY
CORINA IONESCU 2

Dolomitic limesfone. Drucile. Carbonate rocks. Igneous rocks Hyd[othezmal alteration
Inlruszons Struclural features. Permeability _] "Host' rocim D/Ietamorphzc proeesscs Lara-
mide OrogenJ Apuscm Moun{ains — Neco- Crglaceous-l’alcogcne magmalites — Vliddeasa
Masszf ' - '

“

. Abstraet '

~ In {He leé'ﬁ “Mare-Budurcasa area there occur magmatic bodies (granodiorites, porphyry
granodlorltcs, rhyohtcs and rhyodacitesj and Triassic sedimentary rocks (Anisian dolomites
~and | Ladlman llmCStOIICS) The intrusion of the Laramlan magmatites affected the carbonaib
rocks, gcneratmg sl\arns and products of lLiydrothiermal metasomatism. In these transformed
dolemites there oceur a great number of minerals of different generations : brucite, talc, ser-
pentine, niagnesite, quartz, chalcedony, clay minerals, hydromagnesite, zcolites, sepiolite.
Brucite mineralizations formed by some processes which overlapped in time and space: a) by
dedolomitization of the - ock.and the appearance of periclase, which was followed by its hydratation
and the brueltc formation ; b) by hydrothermal metasomatosis of dolomites; c) by deposition
:from solutions, The morphological features and location of the brucite- bearing limestones as
well as the- mten51ty of the. metamorphlc ploccsses depended on the magmatic intrusions (shape,
__composmon), on the chemical features and the permeablhty of the host-rock (dolomltes), but
espec1a11y on the stl uctural factms (local tcctomcs)

Résumé

Les calcaires dolomitiques & brucite du gisement de Valea Mare-Budureasa, zone obéidc{z-
tale (monts Bihor ). Dans la zonc Valca Mare-Budurcasa il y a des roches magmatiques (grano-

1 Received .May .6, 1983, accepted for commnunication .and pubhcatlon April 8, 1986,
plcscntcd at the Scleﬂtlflc session of the Enter_prlse of GGOIO"lcal Prospectlons and E\ploratlons
e Harﬁhlta, November 16, 1984.

intmprmderea de Prospec{iuni si Exploriri Gcoloﬂlce Clu] Str. Tramn Vuia nr. 140,
Cluj~Napoca..- i .
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diorites, porphyres granodioritiques, rhyolites et rhyodacites) et des roehes sédimentaires tria-
siques (dolomies anisiennes et calcaires ladiniens). L’intrusion des magmatites Jaramiennes a
affecté les roches carbonatiques, en générant des skarns et des produits du métasomatisme hy~
drothermal. Dans ces dolomies transformées il y a un grand nombre de mineraux, de généra-
tions différentes : brucite, talc, serpentine, magnésite, quartz, calcédonie, minéraux argileux,
hydromagnésite, zéolites, sépiolites. Les minéralisations brucitiques se sont formées par quel-
ques processus superposés cn temps et espace: a) par la dédolomitisation de la roche et ’ap-
parition du périclase, suivi par son hydratation et la formation de la brucite; b) par la méta-
somatose hydrothermnale des dolomies; c¢) par la sédimentation des solutions. Les caractéres
morphologiqucs et la localisation des calcaires brucitiféres, tout comme ’intensité des processus
métamorphiques ont ét¢ dépendents des intrusions magmatiques (forme, composition), des
caractéres chimiques ¢t de la perméabilité de la roche-hdte (dolomies), mais surtout des facteurs,
structuraux (tectonique locale).

Introduction

The growing need of raw materials for the basic refractory products
led to the study of a new substance in respect of its exploitation, namely
brucite. The presence of brucite mineralizationsin the carbonatic facies of
the NW structure of the Bihor Mountains was pointed out by Angela Ra-
falet in 1963, brucite being considered a product of periclase hydratation,
formed as a result of thermal metamorphosis of carbonatic rocks.

Since 1971 the specialists of the I.G.P.S.M.S. Bucharest have men-
tioned the presence of some dolomitic limestone bodies with bracite con-
“centrations. Manea (1976) points out the possibility of using periclase and
brucite in the industry of refractory materials. The mineralizations of the
Budureasa banatitic massif have been studied by Manea et al. (1976)

o

Istrate, Udubasa (1977), Manea, Dieter (1981), Ianovici et al. (1982),
Manea (1983). ‘

Since 1976, based on the I.G.P.S.M.S. Bucharest projects; the En-
terprise of Geological Prospections and Exploration — Cluj has systemati-
cally studied the brucite mineralizations from the dolomitic bodies cropping
out in the Valea Mare-Budureasa zone. The mining works and drillings
carried out so far allowed a good knowledge of the deposit. The brucite
zones from the Anisian dolomites are elongated, irregularly developed,
situated approximately along the contact with granodiorites, .at varia-
ble distances from the latter (Popa, 1984).

The Mg content is practically constant, only the brucite percentage
varying. ; e s :

Geology of tﬁc Area

In the Valea Mare-Budureasa area (Bihor Mountains) — western
zone — banatitic magmatic rocks(granodiorites, porphyry-granodiorites-
rhyolites, rhyodacites) and Triassic sedimentary rocks (Anisian dolo-
mites and Ladinian limestones) are found. Laramian magmatites (Savu,
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1976) affected the dolomites and limestones, giving rise to skarn zones at
the contact and products of hydrothermal metasomatism in dolomites.
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Geologic Map of the Valea Mare-Budureasa Zone — Western Part (Bihor District) ac-
cording to C. Popa (1984).

Ferice Nappe : Carnian : 1, marly limestones; Ladinian : 2, black limestones; Anisian :
- 3, dolomites. Ariegeni Nappe: Permian: 4, sandstones, conglomerates, Banatitic magmatism: 5
granodiorites ; 6, rhyolites, rhyodacites ; 7, brucitic Iimestones ; 8, fault; 9, overthrust line.
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"Skarws: “A. skarn - zone of *-inineralogical, ‘prévailingly magnesian
composition (with -forsterite, -garnet, diopside) develops at the contact
of the banatitic magmatites with the Anisian dolomites. The skarn zone
is about 2—6 m thick: Subsequently the pyrometasomatic phenomena
were followed by hydrothermal processes..Thus, hydrothermal produects
are also present in skalns they are founed at the expense of minerals
within skarns either by 1’eactmg with the hydlothermal solutions or di-
rectly from solu‘rlom as depositions on fissures, in interstices, clusters.
‘These minerals are represented by : tremolite; actinote, magnesian chlo-
rites, phlogopite, serpentine as well as opaque mlnelals (magpetite, pyrite,
sphalerite, chalcopyrite, galena).

Dolomites and Transformed Anisian. Dolomites. They are the rocls
at the expense of which magnesian mineralizations (brumte) formed and
in which these are hosted. Macroscopically they appear as white, white-
grevish, compact rocks, someétimes of saccharoidal aspect. They show a
heterogranular structure (the medium-grain_edi one prevailing) and a
massive texture.

The intrusion of the magmas generated thermal contact phenomena,
(recrystallizations) and pronounced fissurings. As a-consequence of the
intéraction with the postmagmatic fluid dolomites underwent some
(thermal, thermometasomatic and hydrometasomatic) processes that
changed them into (dolomitic) limestones with brumte and (dolomitic)
limestones or dolomites with various silicates.

Mineralogical Charaeterization of Brueite
.md Ils Associated Minerals ‘

The dolomites and transformed Anisian dolomites, at the expense
of which the brucite mineralizations formed, include several minerals
whieh, although not of the same generation, show more or 1ess -direct
spatial relations : periclase, bru01te, calcite, dolomite, magnes1te, serpen-
tine, tale, hydromicas, quartz chalcedony, magnesian chlorites, hydromag-

0Q1te clay minerals, sepiolite, zeolites. L _
: - Brucite appears only accidentally and izolated, in direet relations
'(vicini‘rv or concretion) with silicatized minerals. But these minerals may

‘appear in the brucite-bearing zones at various distances from the bru(:lte
‘clusters, deposued on small fissures or in clubterg

Brucite — Mg(OH),. It is hardly dlstlngulshable macroscopicmlly,
except for the rare cases when the clusters are so large (over 1.0—1.5 mm)
that they appear as white, mat blots.

Under the microscope brucite appears as lamellar, bacillary or scaly
cerystals (Pl. Fig. 1), grouped in clusters or, more ravely, depomted on
small fissures that connect the brucite clusters The dimensions ‘of the
brucite lamellac are generally small : 0.002—0.004 X 0.02—0.05 min, the di-
mensions of 0.004 x 0, 03 — 0.04 mm being more frequent Although very fine,
the brucite lamellae are grouped in compaet clusters which, due to their
size, are of economic intérest. Within the clusters the brucite lamellae are
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chaotically arranged and interwoven (Pl. Fig. 1). Only exceptionally.
they form curved rows of lamellae (Pl. Fig. 2) due to pseudomorphoses.

Four principal ways of brucite occurrence can be distinguished.

@) Occurrence in isometric elusters, of straight boundaries, square
hexagonal-rounded- or rhombohedral in outline, The%e clusters are gener-
ally qmall (about 0.1—0.12 mm). Some clusters preserve as relict elther
penelase (more rarely) or a carbonate. They represent pseudomorphoses
after periclase (square or hexagonal-rounded clusters) (Pl. Fig. 4), respecti-
vely after dolomite (rhombohedral clusters) (Pl. TFig. 5). The brucite
amount in this type of clusters repleSentS about 359, of the total useful
substance.

b) Occuuulce in irregular elustor% W 1Lh 1nterf1ngered bomndaries. lhe
irregular aspect is emphasized by the presence of some prolongations in
the ,Surrounding carbonatic mass as “apophyses” or digitations (Pl.
Fig. 6). These prolongations represent local lateral migrations, from ‘the
pores .towards the interior of the carbonate grain which was later on meta-
somatically replaced (Rddulescu, 1981). These clusters are irregular im
outline and have great dimensions (about 0.4 —0.6 mmand 1.2—1.5, even
2.0 mm-at'most). The frequency ot the carbonate relicts, the irregular shape,
with prelongations, of the clusters point to their metasomatic genesis;
The brucite witlin these clusters represents about 659, of the total bri-
cite amount within the rock, being at the same time the recoverable pq1t'*=
during ‘the preparation process.

- ¢) Occurrence as depositions on small fissures (0.02—0.06 1M
thick) whicly are irregular in outline and’ oeneralb connect brucite clusters.

The brucite lamellae within' fissures are chaotically oriented and
represent, depositions from solutions or local migrations. They make up
only a small part of the deposit. :

d) Occurrence as isolated lamellae is Seldom found.

The brucite percentage in the rock highly wvaries, fmm 20——93%
to 40—45%,, the average being of 28-—-33%,.

The zones of magnesian limestones are marked also by the presence
of the following. mmerals ealcite, dolomite, periclase, maO'ne%]te, serpen-
tine, magnesian chlorites, tale, hydromicas, qeplohte hydromagnesite:
clay ~minerals (saponite, illite, montmomllonlte) gquartz, chalcedony
(quartzme), zeolites. » =

Genntxe Consndcratmns

Successcon aof postmagmatw processes. As:a consequence of the emplace-
ment - of the granodiorite mass, Anisian. dolomites underwent thermal
trans{pormations. tlnt caused. an mtense 1ecry°;talhzatlon This thermal me-
tamorphxsm was accompanled by stlono' metasomatic transformations
which started with the pneumatolytic phase and ended with the hydro-
thermal phase of ever lower temperature.

The mmerah?mg fluids belonged to several pulsatlons, each . being
characterized both by a rather chfferent composmmn and various temper
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ature and pressure conditions. All these vents of postmagmatic fluids
overlapped in time and space.

In'the close vicinity of the contact a mineral assemblage formed at
various temperatures during a long time interval, beginning with thermal
contact minerals (periclase) and thermometasomatic minerals (garnets,
forsterite, pyroxenes).

. The postmagmatic solutions, which became ever colder and affected
also the skarn zone and the dolomite, generated hydrometasomatic min-
erals (epidote, tremolite, actinote, serpentine) and ended with the deposi-
tion of late hydrothermal minerals (magnesian chlorites, clay minerals,
hydromicas, serpentine, hydromagnesite, scpiolite, quartz, chalcedony,
zeolites).

In the case of the Valea Mare-Budureasa deposit the presence in a
great amount of some volatile components — water and CO, (originating
both from the magma and from the thermal dissociation of dolomites) —
determined the transPort of solutions at great distances from the bound-
aries.of the igneous massif on the more. permeable zones.

~ The metaSOmatlc processes within dolomites manifested prefercn-
tially in the intensely tectonized (fissured) zones, where the c}rculatlon
of solutions took place more easily (Petrulian, 1973)

After the manifestation of the above described processes, which
were genetically connected with granodiorites, a new bydrothermal’ epi- .
sode is recorded in the zone, this time connected with the emplacement of
the rhyolite-rhyodacite dykes. These late hydrothermal processes mani-
fested by the deposition on fissures of some minerals such as.: sepiplite,
clay minerals, calcite, serpentine.

All these profound postmagmatic transformations took place on the
background of a fissured dolomitic rock, which was crushed before and
during the emplacement of the banatltlc magmatites. Subsequently the
flssures were hidden by the recrystaﬂuatlon of calbonates

~ Brucite genesis. ‘The bruclte genesis 1s undoubtedly connected with
contact phenomena among the banatitic rocks and the Anisian dolomites.

~The factors which controlled the brucite genesis. are represented
both by the lithological factor, that is the presence of some dolomites-—
chemically active rochs — in the vicinity of the igneous body (these rocks
constituting at the same time the magnesium source necessary for the
brucite formation), and the magmatic factor, which, by contact pheno-
mena led to the recrystallization of dolomites and favoured, through the
emanated fluids, the transformations of the sedimentary rocks.

.The brucite formation took place in several stages :

" a) By periclase hydratation (Tanovici et al., 1979), (Ridulescu, 1981).
Under the action of tcmpelature dolomlte dlSSOOlateS leadmg to the f01-
mation of periclase :

CaMg(CO )g — CaCOy + MgO + CO2
dolomite calcife periclase

The perlclase relicts are rare and of reduced dlmemlons This cubic
mineral preserved nevertheless its mineralogical outline. Most of the peri-
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clase ebanged in brucite by hydratation, 'hi't-he presence of low temper-
ature hydrothermal solutions, as shown by the following reaction :

MgO0 + 1.0 — Mg(OH),
periclase brucite

The brucite formed at the expense of periclase appears as small
clusters, being isometrie, square or hexagonal-rounded in outline.

b) By hydrothermal-mctasomatic processes, as a result of the im-
pact of postmagmatic aqueous solutions directly on the magnesium car-
bonate (dolomite) within the rock. This process took place by the simul-
taneous substitution in several places of carbonate (dolonnte) giving rise
to a mineralization which is non-uniformly distributed in the mass of
Anisian dolomites ; this process talkes place when the solutions are present
in a small amount’ or diluted and there are numerous access ways (Hliseev,
1959). These diffusion (through pores) metasomatic processes were sub-
sequently followed by infiltration metasomatic processes (on fissures),
which led to the extension of the transformation area. Metasomatosis is
argumented by :

— the presence within’ dolomltes of the zones which had not been
substituted (rvelicts of non-transformed dolomites);

— the preservation of texture and, partlalh, of the rock primary
structure ;

— the irr eO'ular shape of the brucite cluste1s that show “apophyses”
digitations Whlch penetrate the sur:coundnvT minerals along the fissures,
-on the cleavage planes, on the bedding plane or among the grains ;

— brucite pseudomorphoses after dolomite ;

.— the presence of relict minerals (carbonate) in the middle of bru-
cite eclusters.

The brucite formed by these hydrothermal- metasomatle processes
appears as large, irregular, or rhombohedral clusters.

¢) By deposition from s01ut10ns The hydrothermal solutlons may
act on the pre-existent magnesian minerals at a temperature of about
400 °C. Thus, for instance f:orstemte gives rise by hydratation to serpentme
and brucfﬁe (Ianovml et al., 1979)

155 W

Mg,Si0, -+ 3H,0 - Mg381205(0H)4 + \Ig(OH)Z R
forsterite 4 serpentine brucite

4

This brucite, which is in sohﬂzlc')n, could be transported along small
distances and depos1ted on fissures or in small voids. Anyway, the amount
of brucite formed in this way is extremely reduced in respect of the total

mass of useful substance. Brucite is anyhow accompanied by selpentmltlc
minerals.

Brucite formed by any of these three above-described processes
could be locally 1esolub111zed mobilized along small dlstanees and depo-
sited on fissures. »

3 —c. 244
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CALCARELE DOLOMITICE CU BRUCIT DIN ZACAMINTUL
VALEA MARE-BUDUREASA, ZONA VESTICA (JUDETUL BIHOR)

(Rezumat)

In zona Valea Mare-Budureasa (judetul Bihor) se intflnesc roci mag-
matice banatitice (granodiorite, gramnodiorit-porfire, riolite g§i riodacite)
51 roeci sedimentare triasice (dolomite anisiene &i calcare ladiniene).

Ca efect al punerii in loc a eruptivului banatitic (granodiorite) dolo-
mitele anisiene au suferit : tectonizari-zdrobiri, local mai intense, repre-
zZentind probabil zonele mai intens mineralizate cu brucit; transformiri
termice (recristalizéri) care se suprapun peste tectonizéri, mascindu-le
partial; substitutii termo-metasomatice.

Aceste puternice transformdri metasomatice au inceput intr-o faz#
pneumatolitici (reprezentatii de zona de skarne formatd in imediata veci-
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.

nitate a contactului) si au sfirgit cu faza hidrotermald, de temperaturd
din ee in ce mai scizutéd (care a afectat atit zona de skarn cit si dolomitul).

Dolomitele si dolomitele transformate de virsta anisianid, pe seama
cirora s-au format mineralizatiile magneziene (brucit) 5i in care sint can-
tonate acestea, sint roci de culoare 'leaJ sau cenusie, recristalizate, cu
texturd masivi. In ele apar o serie de minerale de diferite generatii:
brucit, tale, serpentin, magnezit, cuarf, calcedonie, minerale argiloase,
hidroma-gnezit, zeoliti, sepiolit.

Brucitul nu apare in relatii directe (de vecinitate sau de concrestere)
cu mineralele silicatate decit intimplitor si izolat. Microscopic, brucitul
se prezintd in cristale lamelare, bacilare si solzoase, grupate in cuiburi de
forme si dimensiuni variate (cuiburi de dimensiuni mici, cu contur izo-
metric §i cuiburi de dimensiuni mari, cu contur neregulat), sau depuse
pe fisuri si extrem de rar sub form& de cristale izolate.

Brucitul s-a format prin mai multe procese, care s-au mlanpult si
suprapus in timp si spatiu:

a) prin hidratarea penclazulul format in urma proceselor termice
(brueitul din cuiburile mieci, izometrice, cu contur pétratic sau hexagonal-
rotunjit) ;

b) prin metasomatoza hidrotermald a dolomitului (brucitul din cui-
burile izometrice cu contur romboedric si brucitul din cuiburile mari, cu
contur neregulat);

¢) prin depunelea din solufii brucitul dm fisuri).

Zonele brucitifere din dolomitele anisiene se prezintad sub forme alun-
gite, neregulat dezvoltate, dispuse aproximativ de-a lungul contactului
cu granodioritele, la distante variabile de acestea. Modul de zdcimint
si localizarea calcarelor dolomitice brucitifere sint functie de intruziunes
ma«rmatlca (formad, compozme), de chimismul si permeablh’oatea, rocilor
mloculte (dolomite), dar mai ales de factorii structurali (tectonica locald).

EXPLANATION OF PLATE

Fig. + — Brucite lamecllae of chaotic orientation. Nic. 4-, x 80.

Fig. 2 — Brucite cluster with curved rows of brucite lamellae. Periclase relicts. Nie -, x70.
Fig. 3 — Brucite deposited on a fissure. Nic. 4, x40.

Fig. 4 — Brucite pseudomorphoses after periclase. Nic. 4, X 40.

Fig. 5 — Brucite pseudomorphoses after dolomite rhombohedrons. Carbonate relicts. Nic. +, X 60.
Fig. 6 — Large-sized brucite clusters of irregular outline, Nic. +, X350.
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SEMNIFICATIA PETROGENETICA A ZIRCONULUI DIN
GRANITELE UNOR MASIVE DIN MUNTII PARING?

DE
LUCIA ROBU 2%, NICOLAE ROBU ?

Zireon. Granite. _Maginalic differentiation. Susifa graniioid.‘Cdrpiniis granitoid. Alkal?
magma. - South Carpathians — Crystalline Danubian Realm — Paring Mountains.

Abstract

Pelrogenelic Szgmﬂcance of Zirecon. from Gramles .in the Paring Mountains. The study of
zireon crystals from some massxis in the southern palt of the Paring Mts points out that the
magmas which gener.xted these ma551fs evolved from the normal-alkali type to the high-alkali
one, except the Siancem gramte whose magma had permanently a high-alkali character. The
sxm)larny beu\ een 1he $u‘;1ta gramtmds and the Carpmls gran1t01ds was also empha51zed

5.0

. Résumeé .. . -

Signification pétrogénétique du zircon des granites des monis Paring. 1étude des cristaux:
de zircon des granites de quelgues maSSIfs du sud des monts Paring reléve que les magmas qui
ont généré ces ma551fs ont évolué du typc ‘normal alcalin an type trés alcalin, excepté le granite
de Stincesli dont }e ma ma a tOu]ouls présené son caracterc alcalin accentué. De méme, on a
mis en évldence une gande reSSemblance entre lcs gramto:des de %usx;a et de Carpinis.

Introducere.

chonu} ca mineral) a fost 1dent1f10at in toate concentratele de mi-

ner ale oxe]e, ﬁmd bine cunoscu‘ca rezistenta sa chimicy, fizied si mecanics.

La npoi in tard a fost studiat, ifnpreuns cu “celelalte mlnerale orele, mai ales

in formatiuni sedimentare Iecente sat1 in aluviuni. In roci magmatice si

me tamorfice a fost semnalat m oenera,l c2 urmare 2 studmlul optic al
acestora.

Al Depusa la 9 mal 1986 acceptata pentru comumcare si publicare la 15 mai 1986, comu~
nicatd in sedinja din 16 mai. 1988
2 Instijutul -de Geologic si. GeoleICd Str‘ Cftransebes nr. 1, R 79678 Bucuresti, 32.
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Zirconul, ca mineral accesoriu in granite, a fost studiat in masivul
Sichevita (Birlea, 1976), subliniindu-se rolul sdu in caracterizarea petro-
geneticid' a masivului, alituri de celelalte criterii de ordin mineralogic,
chimic ete."

" TRolul "acestui mineral in studiul petrogenetic al granitelor a fost
ardtat de Poldervaart (1950, in Pupin, 1980) si subliniat in continuare de
Poldervaart si colaboratorii (Poldervaart, 1956 ; Larsen si Poldervaart,
1957 ; Aper si Poldervaart, 1957, toti in Pupin, 1980). In studiile lor acesti
autori au folosit criteriul variatiei dimensiunilor cristalelor.

[ S

" Pupin si Turco (1972) propunr o metodd de investigare a cristalelor
de zircon din granite pe baza studiului morfologiei lor, precizind care sint
implicatiile acestuia in petrogeneza granitelor. Aceastd metodd st Ia
baza studiului prezentat in continuare.

Cadrul geologic regional

Imaginea geologicd actuald a muntilor Paring este rezultatul unor
studii efectuate in mai multe etape. In prima etapi, 1% inceputul secolului,
aun fost stabilite principalele tipuri de roci cristaline i relatiile de sariaj
dintre ele (Murgoci, 1905). In cea de-a doua etapi, interbelicd, structura
stabilitd de Murgoci a fost confirmaté si detaliatd (Streckeisen, 1930 ; Ma-
nolescu, 1937 ; Ghika-Budesti, 1940). In etapa actuald a fost dezvoltatd
in continuare conceptia pinzistd (Pavelescu, Pavelescu,.1970; Savu,
1970 ; Savu et al., 1972, 1973), dar a fost introdus# $i o conceptie anti-
pinzistd, care neagh sariajele in Carpatii Meridionali (Trifulescu, 1982).

Coroborind datele existente §i completindu-le cu -propriile obser-
vatii, Berza et al. (198€) au realizat o sintezd geologicd a muntilor Paring,
in aledtuirea cirora se disting urmatoarele unititi (de jos in sus) : uni-
tatea danubiani de Schela, unitatea danubiani de Lainici, unitatea da-
nubiani de Urdele, unitatea danubiani de Vidrufa, unitatea danubiani
de Petrimanu-Stefanu, o bandi de melanj tectonic in baza pinzei getice si
pinza getica. :

Masivele granitoide luate in studiu sint situate pe versantul sudic al
muntilor Paring si fac parte din unitatea danubians de Schela. Ele au
fost denumite de Susita si de Tismana de cétre Manolescu (1937, in Berza
et al., 1986), de Susita, de Cirpinig-Novaci si de Stincesti de cditre Savu
et al. (1937), porfiroide de Rinca, §i granite de Sugita, de Tismana si de Novaei
de Trifulescu (1982, in Berza et al., 1986) si de Sugita (care include si pe
cel de Carpinis), de Novaei i de Stincegti de cdtre Berza et al. (1986);
acestia din urmd considersd, asemidnitor lui Manolescu (1937, in Berza et
al., 1986), granitoidele de Cérpinig o ramuri sudici a masivului Sugita,
pe baza continuitédtii existente intre ele si a identitdtii de aledtuire mine-
ralogicd, petrograficd §i geochimici. '

Metodologia de prelucrare o probeloai

Pentru studierea cristalelor de zircon au fost recoltate 16 probe (5
din granitul de Susita, 4 din granitul de Cirpinis, 6 din granitul de Novaci
§i'o probéd din granitul de Sténcesti), fiecare in greutate de cea 5 kg. Lo-
calizarea probelor este redatd in figura 1. Prelucrarea acestora s-a ficut
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in laborator si a constat din urmitoarele operatiuni : sfirimarea si sitarea
la dimensiuni sub 0,630 mm ; obtinerea concentratului de minerale grele
la mésuta de concentrare ; separarea magnetics ; Separarea cu bromoform ;
sitarea la dimensiuni sub 0,3 mm ; obtinerea cristalelor de zircon din fractia
sub 0,3 mm la lupa binoculari. ‘

+ o+ 4 o+ b
+ 018 + +012 =

N

.. Fig. 1 — Schi{a structurald a pér{ii sud-vestice a muniilor Paring (dup# Berza et al., 1986).
1, Depozite cenozoice ; 2, Unilatea de Lainiei ; 3, Cuvertura mezozoica a unitdtii de Schela ; 4,
Fundamentul precambrian al uﬂn'iuiti'i’fle Schela : a, metamorfite ; b, granitoide ; 5, Sariaj alpin :
6, Falie normali; 7, Limita cuverturi-fundament; 8, Limita depozitelor cenozoice; 9, Probe
prelevate.

Structural sketch of the souih-western part of the Paring Mis (ace. to Berza et al.,, 1986).

1, Cenozoic deposits; 2, Lainici Unit; 3 Mesozoic Cover of the Schela Unit; 4, Precamb-

rian basement of 1the Schela Unit: a, metamorphites; b, granitoids; 5, Alpine overthrﬁst;

6, normal fault; 7, cover-basement limit; 8, boundary of the Cenozoic deposits; 9, samples
: taken off.

Studiul optic al cristalelor de =zircon

Pentru studinl cristalelor de zircon din granitele de Susita, Chr-
piniy, Novaei §i Stédncesti, au fost alese din fiecare concentrat cite 100 de
cristale intregi, cu fete bine reliefate, astfel ca multimea cristalelor ob-
tinute s% fie reprezentativi pentru intreaga probid. Cristalele studiate pre-
zinté forme geometrice constituite din fete de prismé (100), (110) si de
piramidd (211), (101). Formele cele mai frecvente se termind cu o pira-
mids dubld. Intrucit cristalele au dimensiuni foarte mici (gisite in fractia
sub 0,3 mm), indexarea fetelor s-a ficut cu ajutorul metodei abacei
(Caruba, Turco, 1971) sau prin asimilarea formelor intilnite (fig. 2) cu cele
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stabilite de Pupin pentru granite (Pupin, 1980 ; Pupin, Turco, 1973). Sint
caracteristice cristalele prismatice alungite ; cele scurt prismatice sint pu-
fine, iar cele izometrice lipsesc. o =T

G

oy M R
N @

1o
: ‘ 100+ 110
! y i

(//
N
0

Fig. 2 — Tipuri de cristale
de zircon in granitoide de
Péring.

Types of zircon crystals in
the Paring granitoids.

Culoarea cristalelor variazi de la incolor (pujine) la roz (diferite
nuante) §i brun inchis. S-a observat ci unele-eristale sint transparente,
in timp ce altele sint translucide sau opace (atunci cind intervine alte-
rarea metamicticd). Dupd unii autori (Kuharenco, 1961, in Birlea, 1976)
zirconul se coloreazi in diferite tonuri de roz, pinii Ta brun-roscat, sub
influenta ersanatiilor elementelor radioactive pe ¢are le contine, intensi-
tatea coloratiel fiind direct proporfionald cu virsts mineralului si canti-
tatea de elemente radioactive incluse. N T

Toate cristalele de zircon au ineluziuni, in numir variabil, cu ex-
ceptia celor opace. Acestea sint reprezentate prin cristale de dimensiuni
foarte mici, transparente sau opace, dispuse in' interiorul cristalslor de
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- zircon paralel cu axul e; ele mai pot fi dispuse haouc, sau pot marca
zonarea zirconului.

Incluziunile de minerale transparente sint a,lunglte, de forma unor
mici prisme, rotunjite la capete, cu relief puternic, extinctie dreaptd si
birefringentd scizutd. Dupéd proprietitile optice par a fi apatit. Distri-
butia acestor incluziuni in interiorul cristalului este oblicé fatd de axul
vertical ¢. Alte incluziuni au forms alungiti, rotunds sau ovald si includ
in interiorul lor o alti micd incluziune, probabil gazoasi.

Incluziunile opace au formd ovalid sau rotunjitd, sint in cantitate
mai micéd decit cele transparente si sint dispuse in partea centrali a cris-
talului. Dimensiunile lor foarte mici impiedied o determinare optici. S-a
constatat insi ci unele cristale de zircon sint atrase slab de magnet.

Intrueit incluziunile nu sint legate de prezenta fisurilor in cristale,
acestea 8int primare si au putut constitui germeni de cristalizare pentru
eristalele de zircon.

Unele cristale de zircon au structurd zonatd, care se dezvolti de la
centru spre marginile cristalului, paralel cu muchiile, sau in jurul unui
nucleu preexistent. Deoarece nucleul nu prezintd propriet#dti optice deo-
sebite de restul cristalului (exceptind o opacizare mai intenss), considerim
ed acesta este constituit din cristale de zircon formate anterior §i care au
constituit la rindul lor germenii de cristalizare pentru o noué generatie
de zircon.

Cei mai multi autori atribule acestor nuclee o origine allogens (sedi-
mentard sau metamorfici), regenerarea lor avind loc in procesele magma-
tice (Poldervaart, 1955, 1956 ; Bader, 1961 ; Hopp, 1962 ; Augusthithis,
1973 ; Drescher-Kaden, 1969 ; in Birlea, 1976).

Tn urma observatiilor ficute pe cristalele de zircon zonate s-a consta-
tat ci numirul zonelor §i extinderea lor diferd de la un cristal la altul.
In ceea ce priveste distributia cristalelor zonate (cu sau fard nucleu) in
cele patru tipuri de granite, se constatd ca sint mai frecvente in cele de
Novaei §i Stancesti si mai rare in cele de Susita §i Cirpinis.

Dispunerea incluziunilor se face atit in nuecleu cit si in afara lui,
putind fi haotici sau urmdrind dispunerea zonelor.

Prezenta zonelor in cristale este explicatd de unii cercetdtori prin
variatii ritmice de temperaturs (Schubnicob, 1914, in Pupin, Turco, 1970),
sau prin dispunerea regulatd a incluziunilor opace cu dimensiuni ‘extrem
de mici (Bruce §i J ew1tt 1936, in Pupin, Turco, 1970). Ipoteza variatiilor
ritmice de tempel'aturé este mai plauzibild, intrucit Ipateva (1960 in
Pupin, Turco, 1970) a observat cristalele de zircon zonate mai ales in
partile marom‘ﬂe ale corpunlor intrusive, acolo unde regimul de tempera-
turd, este mult mai putin constant.

Variafia dimensiunilor cristalelor de zircon

Dimensiunile cristalelor au fost determinate pe baza misurdtorilor
facute cu a]utorul micrometrului ocular. Au fost. mésurate cele trei di-
mensiuni maxime a, b, ¢, care sint reciproc perpendiculare. Diagramele
de frecventd a dlmensmmlor (tig. 3, 4) au fost construite aplicind metoda
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folositd de Savul si Ianoviei (1958) pentru chimismul rocilor cu mangan.
Dupi proiectarea valorilor corespunzitoare celor trei dimensiuni (a, b, ¢}
intr-o diagramii, ca sablon de misurare s-a luat un hexagon regulat, a
cirui suprafats reprezintid 1,59, din suprafata triunghiului de proiectie.
Sablonul a fost agezat in fiecare intersectie a unor drepte paralele cu la-
turile triunghiului, a ciror echidistanfli reprezinti 1/20 din lungimea
laturilor triunghiului. In centrul hexagonului s-a notat numirul de pupcte
din interiorul sablonului. Unind punctele de egali-valoare s-au obtinut
eurbe care separd cimpuri de egald frecven{#, iar apexurile acestora re-
prezints tipul (sau tipurile) de cristale ale cdror dimensiuni predomind
in roci. : o .

In diagramele obtinute se observii ci ,relieful” descris de izolinii
este pufin deosebit de la un tip de granit la altul, atit ca form# cit §i ca
loc de amplasare in diagrami (la partea superioard a triunghiului de pro-
iectie). Apexul este aseminétor ca form4 si mérime in grahitele de Novaei,
ceea ce aratdi o variatie de mieci proportii a formei si frecventei dimen-
siunilor cristalelor.

In granitele de Susita apexul arc forme diferite, mergind de la ro-
tunjite, cu suprafatd micé (probele 17, 7, §, 9), pind la alungite, cu supra-
fete mai mari (proba 2), demonstrind o variatie mai- mare a formei §i &
frecventei dimensiunilor cristalelor. Aceleasi aspecte se observi si in cazul
granitelor de Cirpinis.

: Granitul de Stincesti are, in cadrul diagramei, o dispozitie asem%-

ndteare cu celelalte trei tipuri, dar prezintd doul apexuri. distincte, ceea
ce aratd existenta a doudl tipuri de cristale din punct de vedere al formei-
st al frecventei.

In diagramele intocmite probele proiectate ocupi urmitoarele
suprafete : }

— granitele de Susgita: a = 0—40%; b =5—40%; ¢ = 25—85%:

— granitele de Cdrpiniy: a =0—40%; b =5—45%; ¢ =35—
—909%; .
— granitele de Novaci: a = 0—30%; b =5—-35%; ¢ = 35—90%;

— granitul de Stdncesti: a =0-30%; b =5—40%; c = 40—
— 859%;

Pe baza diagramei maximelor de frecventd (fig. 5) se poate face ra-
portul intre dimensiunile cele mai frecvente ale cristalelor de zircon, ra-
port care este aseminitor pentru cele patru tipuri de granite luate in
studiv (toate maximele de frecventd se plaseazd in aceeasi zond): a: b:
c=1:1:3. '

Metoda tipologicd

Morfologia cristalelor, studiatd in vederea intocmirii diagramei de
tendintd a evolutiei tipologice (T.E.T.) a zirconului, a fost observati pe
aproximativ 100 de cristale din fiecare probi (fig. 2). Dimensiunile foarte
mici ale cristalelor nu au permis o desenare a acestora cu camera clari,
asa incit nu existd o concordantd. intre dimensiunile cristalelor, desenate
5i cele reale. Desenele redau numai tipul de habitus gi de fefe, carc an fost
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Fig. 5 — Diagrama maximelor de frecven{a.
Diagram of the frequency maximums.

apoi asimilate cu cele descrise de Pupin §i Turco (1972) si Pupin (1976,

..‘(1980), pentru intocmirea diagramei de tendintd a evolutiei tipologice
(T.E.T.).

Pentru intocmirea acestei diagrame, Pupin si Turco (1972) au sta-
Dbilit o corelare intre habitusul cristalelor de zircon §i conditiile fizico-
-chimice ale mediului in care au cristalizat. Astfel, pe verticald au luat in
.considerare temperatura de cristalizare, care a influentat dezvoltarea fe-
telor de prismd (indicele I.T.), iar pe orizontald conditiile chimice presu-
puse in timpul cristaliziirii (schimbarea confinutului de SiO,, agpaicitate,
etc, — indicele I.A.).

Dupi integrarea cristalelor studiate in unul din cele 64 de tipuri
principale ale diagramei tipologice, notate cu litere de la A la 8, a fost
.calculat ,,punctul principal” (intersectia indicilor I.A. si 1.T.), care re-
-prezints tipul mediu ideal de dezvoltare a granulelor de zircon.

' Deviatia standard a vectorului de tendint# a fost caleulatii conform
‘formulei tge = ST/SA (Pupin, 1980). Pe baza ei a fost trasat vectorul
care trece prin ,,punctul principal”. Acest vector indic# tipurile morfo-
logice spre care populatiile de zircon tind si se dezvolte.

In urma studierii populatiilor de zircon din granitele de Sugita,
-Cirpinis, Novaci si Stincesti au fost stabilite mai multe tipuri de habi-
tusuri (conform diagramei T.E.T.), precum si frecvenfa fiecdrui tip in
rocile luate in studiu (fig. 6). Tendinta de evolutie a cristalelor de zircon
.este indicats in figura 7. In granitele de Sugita, care au cristale de zircon
«din tipurile Qg, S;s, Sy, P, D i fete de piramids (101) §i (211), tind sé
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apari forme de tipul C, I si R,. In granitele de Cirpinis, cu forme din
tipurile Q,, S¢, Sqy Sigy Siy Sy Py, D si fete de piramidd (101) si (211),
tind s% apars forme de tipul C, I si R,. In granitele de Novaci, cu forme

2 e B S
i) ) T = ]
I T e
S22 aBaEE
(110}
P1 |
{100)<< {110} 623 P7120
{100) < {110} S560 S170
Q3 S12 [S13 EERERE
{100} = {110} 63 30( 131 120 11920 218
{100) >(110) S1370
(100} >>(110)
i} B
{100) 153 110
a b
e
Gy
, 37
Pt i P1
715 750
703 $12
43 05
] ] . D . D
g 20,0 250§

Fig. 6 — Frecwenta tlpul‘llor de crlstale de zircon identificate in gramtmde]e de: a Susita ;
b Cérpinis; ¢, Novaci; d, Stancesti.
Frequency of the types of zircon crystals in the Susita (a), Cérpmls (b), I\IOVa c1 (c)and Stance$t1
(@) gramtmds :

din txpunle Qs S1ay Gy, By, D si fete de piramids tot de tipul (101) §i (211)
- tendinta de evolutie este spre forme de tip A, I si.R,. In granitele de
" Stincesti, cu forme din tlpurlle P, st D i fete de plramlda de tipul (101),
tendinta de evolufie este spre forme din tipul A. .
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Toate aceste tipuri de cristale (A, C, I, R;, R,), spre care tinde s&
evolueze zirconul din granitoidele din Par nO‘ studiate, sint caracterizate,
de o fapd de piramidd (301) foarte bine dezvoltata Exceptie face tipul
de cristal A, caracterizat de o fajm, de piramidi (101). Dupd cum se va
vedea din cele expuse in contmuare, aceste.tipuri de fete denotd o alcali-

LA LA.

c : d
Fig. 7 — Diagrame de tendin{d a evoluiiel tipologice (TET) a granitoidelor de: a, Su51La D,
_ Carpinis; ¢, Novaci; d, Stincesti.
Diagrams of the «Typological Evolutionary Trend,, (TET) of the Susifa (a), Cirpinis (b), Novaci
(¢) and Stancestl (d) granitoids
nitate ridicatd a mediului in care s au forma,t deci tendinta de dezvoltare
a zirconului ar indica o tendints de crestere. a alcahmtatu magmei.
Corelind aspectul exterior al cristalelor cu.chimismul magmei din
care au provenit, Pupin (1980) constati ci aparifia fefei de piramidd (211)
se produce in conditiile unui mediu hipoalcalin, iar a celor (101) si (301)
in medin cu alcalinitate ridicatd. Urmdirind medul de variafie a tipului
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de fete (prismi si piramidi) ¢ a habitusului cristalelor de zircon studiate
din - ﬂmnltcle din unele masive din sudul Paringului, se poate considera
il in granitele de Susita, In condifiile unei alcalinitdfi relativ ridicate §i a
temperatum de ceca 900°C, au apirut cristale de tlp D, cu fete de prism&
(100) si de piramidd (101). Sciderea temperaturii si a a,lcalmltafu magmelor
au produs modificdri ale habitusului cristalelor si aun condus la apantla,
fornielor de tip Q,, cu fete de prismi (100), egale ca dimensiune cu (110), $
de piramidi (211), si forme de tip S, §i 8,5, cu fete de prismi (100) = (110)
si cele de piramidd (101} << (211), (101) = (211), care sint caracteristice
intervalului de temperaturi 800—700°C. O cregtere a alcaliniti{ii §i o
scidere & temperaturii (650°C) au determinat aparitia cristalelor de tip
P,, cu feye de piramidd (101) si au condus la micsorarea fetei de prismi
(100), in favoarea fetei (110).

cazul granitelor de Ciarpinig evolutia magmei a fost extrem de
asemindtoare. Aga cum a rezultat in urma studiului cristalelor de zircon,
in intervalul de temperaturi 800—700°C, zirconul de tip 8 prezintd o
mai mare variatie a habitusnlui (Sq, S,, S5, Si5. Sy;), dar raporturile exis-
tente intre fefele de prismi si cele de piramidi sint identice cu cele din
granitele de Susita.

Evolutia mqgmelor in plutonul de Novaci, dedusi pe baza evolutiei
tipologice a zirconului (fig. 7), a inceput prin aparitia unor eristale de tip
D, formate in condnnlc unei alcalinitdti ridicate, la o temperaturd de
cea 900 °C, cind au apirutfete de pmsma, (100) s de piramidé, (101). Pe
masura SchdeI'll temperaturii se remarci i o scadere a alcalinitéifii, de-
oarece au aparut cristale de tip @Q,, formate In condifii de temperaturs
mai scdzutd (750 °C), cu fefe de prismi (100), egale ca dimensiuni cu cele
(110), si de piramidd (211), si cristale de tip S,,, la care fetele de prismi au
rimas aceleasi si in aceeasi relatie, (100) = (110), dar apare o noud fafd
de piramidi, (101), care este mult mai micd decit (211). La o scidere mai
accentuati a temperaturiisi o crestere a alcalinitiitii magmei, au apérut
cristale de tip P,, caracteristice temperaturii de 650°C, cu fete de prismé
(100) mai putin dezvoltate decit (110), si fete de piramida (101), gi cristale
de tip Gy, la temperaturi de ceca 600°C, la care fata de prismi (100) a dis-
pérut, raminind numai (110), iar fata de piramidid a rdmas (101). 4

Dac tinem cont de faptul cid numirul cristalelor de zircon formate
in conditii de alcalinitate scizutd (Q, si S) reprezintd numai 4,8%, din
totalitatea cristalelor studiate in granitele de Novaei, 22,49, in granitele
de Susita si 179%, in granitele de Céirpinis, putem presupune ci aceastsd
scidere a alealinitatii a fost de scurtd duratd si mai putin accentmnatd in
cazul granitului de Novaei si mai accentuatd si de durati mai lungd in
cazul ommtelor de Susita si Cirpinis.

Aparitia fetei de piramidi (211), corelatd cu prezenta cristalelor cu
nucleu (cristale regenerate) atit in granitele de Susita si de Cirpinis cit
si in cele de Novaci, ne indreptéiveste sa credem cd magmele din care an evo-
luat au fost contaminate in timpul evolufiei lor de un material care econ-
tinea cristale de zircon (ce au fost regenerate in procescle magmatice de
formare a granitoidelor) si care a modificat chimismul in sensul sciderii
alcalmltab‘;u, moment care insd a fost -de scmta, durata, frecventa, fe’;el
(211) §i a cristalelor cu nueleu fiind micd. . K g



13 ZIRCONUL DIN UNELE MASIVE GRANITOIDE DIN MUNTII PARING 49

In ceea ce priveste granitele de Stiincesti, au fost identificate cris-
tale de tip D, care s-au format in conditii de temperaturd ridicats (cca 900>
(), fetele -caracteristice fiind de prisma (100) si piramida (101), si de tip.
P,, care an apidrut in conditii de temperaturd mai scdzutdi (cca 650°C),.
fetele indexate fiind de tipul (100), care este foarte putin dezvoltat com-
parativ cu (110) pentru prismé, si (101), pentru piramidi. Aceste granite
au evolnat in intervalul de temperaturd cuprins intre 900--650°C, ne-
suferind eontamindri sau modificiri ale alcalinitisii pe parcursul evo-
Iutiei lor.

Concluzii

- Studiul tipologic efectuat pe cele patru tipuri de granite sugereazi,
¢ formares cristalelor de zircon s-a plOdllS intr-un 1nterva1 mare de tem-
peraturd (900—600°C pentru granitele de Novaci si 900—650 °C pentru:
granitele de Susita, Cirpinis §i Stdncesti), iar cristalizarea lor nu este le-
gatd de o fazd timpurie sau tirzie de evolutie a magmelor granitice, ci se.
extinde pe aproape tot intervalul cristalizirii acestora. Acest lucru este
confirmat si de prezenta cristalelor de zircon in toate mineralele princi-
pale ale granitelor (feldspat, cuarf, amfiboli, biotit). Corelarea datelor-
noastre cu studiile efectuate de Pupin ne conduce la concluzia cf-cea mai
mare parte a cristalelor de zircon s-au format in intervalul de tempera-
turd 750 —650°C, cind au luat nastere cristalele de tip Q, S i P. Numiruk
mai mare de cristale de zireon incluse in feldspat si cuarf, minerale ce.
cristalizeazd la temperaturi mai scizute, decit cele incluse in amfiboli s
biotit, confirmi aceastd apreciere.

Toate tipurile de granite prezentate provin din magme bogate in
alcalii, care, la un moment dat, au suferit contaminiiri cu un material
mai bazic. Aceste contaminiri an avut un caracter mai putin pregnant
in cazul granitelor de Novaci §i mai pregnant in cazul granitelor de Susita,.
i C&rplms

Intre cristalele de zircon ce aparfin granitelor de Susita si celor:
de Cirpinig, respectiv intre cele din ramura nordlca $i cea sudicd a masi-
vului Sugita (Berza et al., 1986), existd multe aseminiri ce au fost pre-.
zentate in capitolul a,nterior. La acestea se adaugi si asemidndri legate de.
chimismul magmelor din care au luat nagtere aceste granite §i implicit
masivele granitoide in care se integreazi. Astfel, comparind diagramele.
Si0,/indice de alcalinitate ale diferitelor granitoide din partea de sud a mun-
tilor Paring (Savu et al., 1972; 1973 a; 1973 b) se observd o clari asemi-
nare intre cele de Suyta si cele de C&rpmls, ambele plasate in cimpul rocilor-
calco-alealine, in timp ce O“ramtmdele de Stdncesti se plaseaz la limita cim-
pului rocilor calco- alcalme cu cele alcaline, iar cele de Novaci in cimpul
rocilor alcaline.

- Observind variafia indicelui de alcalinitate al celor patru tipuri de
granitoide luate in discutie, putem remarca o mare aseménare intre cele-
de Susita (1,90 —2,33) si cele de Cirpinis (1,81—2,03), pe de o parte, §i cele-
de Stancesti (2,37—2,93) si de Novaci (2,21—3,90), pe de altd parte (ana--
lize chimice din Savu et al., 1972 ,1973 a, 1973 b).

4 —0244
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PETROGENETIC SIGNIFICANCE OF ZIRCON IN. SOME
GRANITES IN THE PARING MOUNTAINS

(Summary)

The study of zircon erystals in some granites in the southern part
of the Paring Mts indicates that the magma which generated these mas-
sifs evolved from the normal-alkali magmas to very high-alkali magmas .
In the course of its evolution the magma underwent a contamination
which, for a short period of time, diminished its alkali character. An excep-
tion is the Stincesti granite whose magma preserved its high-allali
character uninterruptedly. -

The zircon crystals formed within a wide range of temperature ;
their crystallization is not connected with an early or late phase of the
granite magma evolution, but it extends almost within the whole interval
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of their crystallization, a fact proved by the presence of the zircon crystals
in all the major minerals of the granite (feldspar, quartz, ampbiboles,
biotite).

There are many similarities between the Susita and Cirpinis grani-
toids stressed out by previous geochemical studies and confirmed by
the study of the zircon crystals. These two mentioned types of granitoids
are different from the Novaci granitoids which constitute a distinet

pluton.
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A NEW MINERAL FOR THE CRYSTALLINE SCHIS.TS OF
ROMANTA : GAHNITE IN THE PLOPIS MOUNTAINS (APUSENI
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Gahnite. New mineral occurrence. Metamorphic rocks. Pegmatites. Mineral data. X-ray
diffraction analysis. Chemical composilion. Mineral genesis. Apuseni Mountains —
North Apuseni Blountains — Rez Mounlains. :

Abstraet

The present paper points out for the first time the presence of gahnite in the crystalline
schists of Romania. Gahnite has been found in a single oceurrence within a metamorphic peg-
+matite of the Somes Series in the Plopis Mts. The mineralogical features, the diffractogram and
the chemical analysis of gahnite arc presented. Gahnite formation has been conditioned by the
smesozonal metamorphism and by the aluminium content of the Somes Serics, as well as by the
#ocal concentration of zinc. .

Résumé

Un nouveau minéral pour les schistes cristallins de Roumanie : la gahnite des monts Plopis
imonts Apuseni). Cette étude signale peur la premiére fois la présence de la gahnite dans les
schxstes cristallins dc Roumanie. Elle a été trouvée dans une seule occurrence, dans wune
;pegmatlte métamorphigue de 1a série de Somes des monts Plopis. On présente les caractéristiques
aninéralogiques, le diffractogramime et Panalyse chimique de la gahnite. La formation dc la
«gahnite a été conditionnée par le métamorphisme ';'mésozonal et par le contenu en aluminium
.de la série de Somes, toy _omme par la concentration locale du zine.

t Received April 29, 1985, accepted for communication and puptcation May 3, 1983,
-communicated iu the meeting May 10, 1985.

# Iostitutul de Geologic si Geofizici. Str. Caransebes nr. 1, R 79678 Bucuresti, 32.

3 Intreprindereca de Prespecliuni Geologice st Geofizice. Str. Caransebes nr. 1, R 79678
“Bucuaresti, 32.
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Within the Somes mesometamorphic series in the Plopis (Rez) Mts
the emplacement of some pegmatite bodies was achieved by processes
of ultrametamorphism and metamorphic differentiation.

In a previous paper Strusievicz and Strusievicz (1983) pointed oub
the presence of rutile and andalusite, beside quartz, feldspar, muscovite,
garnet, tourmaline and ilmenite, within pegmatites. The present paper
brings a new contribution to the knowledge of the mineralogy of these
rocks through the description of gahnite.

Gahnite (ZnAl,Q,) belongs, beside spinel (MgAl,O,) and hercynite
(FeAIZO) to ‘the alumospinel group. It achieves a whole isomorphous
series with the magnesian spinel, but not with hereynite. The varieties why
iron content are known as ereitonite, those with manganese content as
dysluite, and those with stanium content as limaite.

Genetically, hercynite-is first of all a magmatic mineral connected
with gabbroic differentiates, spinel is a typical thermal contact mineral
and gahnite is characteristic of regional metamorphism. Its presence has
been pointed out in garnet- and cordierite-bearing gneisses of the Scan
dinavian Peninsula (Falun-Sweden, Bleilkevassli-Norway), in pegmatites
of Finland (Rosendal, T1d3kbole), the USSR (Eliseev), Japan (Norisava),
Czechoslovakia (Pfibislavice), and Spain (Bossost), as well as in regionally
metamorpthed zine deposits of the USA (Franklin Furnace) and Cze-
choslovakia (Zupanovice, Smréec, Cetoraz).

In Romania, gahnite has been reported up to now only in the hczwy
mineral concentrates from the Sarmatian and Quaternary -gravel in the
North of the Moldavian Platform (B#lan, 1981). The occurrence described
in- this paper represents the first recording of gahnite in the crystalline
schists of Romania.

Ceeurrence

Gahnite was found in a single occurrence, 2006 m touth of the Lupu lui
Summit (Fig. 1), in the cutting of the'crest road. Fragments coming from
the desaggregation of a peomatltlc quartz lens are to be found in the out:
crop. On the sample scale, crystals of o’ahmte (2 mm @) and limonite pseudo-
morphs (probably after sulphides) included in quartz-can be observed.
A quartz lens with sphalerite, chalcopyrite and pyrite mineralizatioi
occurs in an outerop situated in the spring zone of the Sdc#lidsiu Valley,
at about 400 m WNW of the Lupului Summit. Although gahnite does
not occur in this lens, both outerops are characterized by the content in
zine minerals.. As no direct relationships have been observed between
gahnite and the sulphide mineralization we cannot stat¢ whether. they
constitute a paragenesis or the mlnerahmtlon represents a- hydrothermal-
metamorphic remebilization of the former.
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Fig. 1 — Sketch of the location of gahnite occurrence. 1, Gahnite
pegmatite occurrence ; 2, limit of the Plopis Mountains crystalline.

Mineralogical and Chemieal Features

Gahnite occurs as agglomerations of small octahedral erystals (111)
with sizes up to 2 mm. It has a dark green colour, displays a glassy luster
and is friable. Dark green, translucent chip% result after breaking. The
density, estimated by sinking of grains in Clerici hquld is hwher than
4.2 g/e cm.

In thin section, gahnite is limpid, of a dark green colour, perfectly
isotrope. The relief is high, the measuring of the refraction index giving
the value of 1.79. Xdiomorphism is not very strong; however, cubic and
octahedral forms can be recognized. The crystals are fissured and some
of them contain sericite and chlorite rosettes. Besides quartz, the para-
genesis also includs muscovite and apatite.

Rx determinations effectuated with a TUR —M—61 diffractometer
with Cu K, radiation (goniometer speed 1°/minute, paper rolling velocity
600 em/h) show the greatest resemblance with the synthetic gahnite (no
5—669 in JCPDS) (Tab. 1). The reticular parameter (a), calculated from
the 9 measured reflexesis of 8.053 A, a bitlower than the value indicated
by JCPDS (8.084 A) and Miheev (8.082 A), but close to that of pure
gahnite (8.062 A) calculated by Clark et al. (1931), mentioned by Berry and
Thompson (1962).

The chemical analysis of gahnite was carried out by Elena Colios
by means of the atomic absorption method. Its composmon is specific

to a ferrous ;gahmte (Tab. 2).

On the gahnite-spinel-hercynite dladlam (Winchell, 1967) the ana-
Jysis is plotted in the zone of gahnite with n = 1.84 (a bit higher than the
value measured by us) and D = 4.5 g/’ em (Fig. 2).
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TABLE 1
X-ray diffraction data for gahnite
Souree Miheev (313) ( ASTM (12—267) | JCPD S (5 —669) Plopis gahnite
3 i !
No am | 1| am | 1 am | 1 am | 1 | mm
1 2.85 77 2.863 90'] 2.861 84 | 2.810 77 220
2 2.44 10 2,442 100 2,438 100 2,430 106 311
3 2.02 2 2.021 201 2.021 8| 2.017 13 400
4 1.85 2 1.856 20| 1.858 10| 1.846 10 381
5 1.65 4 1.649 30 1.650 24 1.642 20 422
6 1.55 4 1.5355 40 1.556 40 1.531 48 333
7 1.431 ) 1.431 50 1.429 43 1.422 27 440
8 1.280 20 1.278 6 1.274 10 026
9 1.232 8 1.235 30 1.233 9 1.229 10 335
TABLE 2

Chemical composition of the Plopis gahnite in comparison with a ferrous gahnite and the mean
of the gahnile composition in pegmaliles and regionally melamorphosed zinc deposits

. o o/
Sample 4 ] i
700 | Mgo | Feo | ALO, | ZnaLO, | MgaLo0, | Feano,
Plopis gahnite 29.62 .75 | 53.51 76 3 } 21
ferrous gahnite 31.38 .54 57.70 from Deer et al, (1963)

gahnite from pegmatites 38.8
gahnite from Zn deposits | 30.5

WO
[ e NIVl
000

6.7
8.5
8.7 from Némec (1973)—mean of 10 analyses
9.2 from Némec (1973) — mean of 7 analyses]

Iy

100 Zn AIZO

" 100/
Fe ALO Y 60 40 20 Mg AL O,

molecutar percent

Fig. 2 — Gahnite-spinel-hercynite diagram (Winchell, 1967).
© = Plopis gahnite,
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On Némec’s diagram (1973), where the gahnite-spinel isomorphous
series is separated from the hercynite-spinel isomorphous series, the
Plopis gahnite (I (311)/T (400) = 7.69) is clearly plotted in the gahnite

zone (Fig. 3).

Fig. 3 — 1(311)/ 1(400) versus MgAl,0,
molecular %, diagram (Némec, 1973):
On the abscissa the magnesian spinel
molecular percentage; on the ordi-
nate theratio of the intensities of the
reticular refiexes of 311 and 400. The
continuous line indicates the spinel-
gahnite isomorphous scrics; the in-
terrupted line indicates the spincl-
hercynite isomorphous secries.
@ = Plopis gahnite.

10- i
1(311) 1 Gahnite

1(w0) 2 7
e 4
7 -
6
5 4 mHercynite
~

4 ~ .
™~

0 V=57 ———— T ——7 J
10 20 30 40 %O &0 70 80 90 100%.
mol.Mg AIZO4

Némee (1973) also drew up a paragenetic diagram on which specific
field for gahnite from pegmatites, for gahnite from regionally metamor-
phosed zinc deposits and for zinc-bearing spinels from marbles are sepa-
rated. On this diagram the Plopis gahnite is plotted in the pegmatitic

field (Fig. 4).

Sp'i-nel

Fig. 4 — Paragenetic

diagram of zinciferous

- spinels (Némec, 1973).
1, Field of zinciferous

spinels from marbles;

2, field of zinciferous

spinels from regionally

i 5 metamorphosed  zinc
’ deposits; 3, field of
spinels from pegmatites.

e = Plopis galhnite.

" Hercyniie

MgO

Fe O

Coneclusions.

The Plopis gahnite represents a ferrous gahnite of a pegmatitic

origin. Its formation has been

conditioned by the geochemical environ-

ment. The mesozonal character of the Some§ Series fulfilled the meta-
morphism conditions, and the aluminium content of this series (with
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andalusite) as well as the local concentration of zine (maiked by the spha-

lerite mineralization) provided the chemlcal elenients necessary for its
formation. :
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UN MINERAL NOU PENTRU SISTURILE CRISTALINE DIN
ROMANTIA : GABNITUL DIN MUNTII PLOPIS (MUNTII APUSENI)

(Rezumart)

¥

In lucrare se semnaleazi pentru prima dati prezenta gahnitulvi in
sisturile cristaline din Romaénia. El a fost gisit intr-o singurd ccurenti
(virful Lupului), intr-un pegmatit metamorfic al seriei de Scmes din
muntii Plopis (fig. 1).

Gahnitul se prezintéd sub form# de cristale getaedrice (111), cu di-
mensiuni de pind la 2 mm diarcetru, si este ascciat cu cuait, muscovit,
apatit, sericit si clorit. Indicele de refractie ,,n’ = 1,79, densitatea ,,D’ >
> 4,2 glem?, parametrul celulei elementare ,,a” = 8,053 A. Eip
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Este prezentati difractograma (tab. 1) si analiza chimicé a gahnitului
care aratd cd este vorba de un gahnit feros (tab. 2).
Analiza chimicd a fost reprezentatd in diagrama Winchell (1967),
si Némec (1973), in ambele plasindu-se in zona gahnitului (fig. 2 §i 3).
n diagrama parageneticd a spinelilor zinciferi (Némec, 1973), gah-
nitul din Plopis se incadreazi in cimpul gahnitelor din pegmatite (fig. 4).
Formarea sa a fost conditionatd de treapta de metamorfism si de
ambianta geochimici a mediului. Caracterul mezozonal al seriei de Somes
2 indeplinit conditiile de metamorfism, iar continutul in aluminiu al acestel
serii (cu andaluzit), precum §i concentrarea locald a zincului (marcatd de
prezenta in apropiere a unei mineralizatii cu blendd) a furnizat elementele
chimice necesare formirii lui.
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GREIGITE IN THE GILORT AND GALBENU RIVERS ALLUVIA:
BY
GHEORGHE UDUBASA 2, VIRGIL ARSENESCU ?

‘

Alluvia. Magnelic concenlrate. Greigite — first occurrence in Romania. Magnetile. Pyr-
rhotite. X-ray diffraction. Iron sulfide. South. Carpathians — South Subcarpathian
 Zone — Subcarpathians befween Olt and Jiu rivers.

; ‘ » Abstract

Greigite — the first occurrence in Romania — has heen identified in the magnetic con-
centrates from the Gilort and Galbenu rivers alluvia (Oltenia). It occurs as microconcretions
{(100—300 microns) covered by iron hydroxides, and indicates progressive alterations into ﬁy-
rite. The optical diagnosis has been confirmed by X-ray diffraction analysis. The magnetic
concentrate includes, beside. greigite, magnetite, pyrrhotite and ¢“metallic”’ globules of magne-
tite with a skeletal-dendritical development in a silicate matrix. Greigite — as metastable pha-
se of the iron sulfide — has been formed probably subsequent to the accumulation of the al-
Iuvial deposits.

chete s e Résumeé

La greigite des alluvions des riviéres du Gilort el du Galbenu. Dans les concentrats magné-
tiques obtenus des alluvions des riviéres du Gilort et du Galbenu (Olténie) on a identifié la grei-
gite — la premiére occurrence de Roumanie. Le minéral apparait sous forme de microconcré-
tions (100 '300 microns) recofveries par des hydroxydes de fer et monire des transformations
progresswes en pyrite. La diagnose optique a ‘été confwmée par lanalyse de diffraction des
rayons X "Dans le concentrat ‘magnétique apparaissent aussi, ensemble avec la- greigite, la mag-
nétite, la pyrrhoute des UIobules ,,métalliques” formées de Ia magnétite développée de maniére
squeletthue-dendrlthue dans’ une matrice sﬂlcathue La greigite — comme une phase méta-
stabile de Ia sulfure de fel —s est formée probablement aprés I'accumulation des dépéts allu-

San

vlonnalres

1 Received May 21, 1986, accepted for communication and publication June 19, 1986,
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In 1912 Doss described melnikovite as a magnetic iron sulfide dif-
ferent from pyrrhotite ; the mineral was considered a gel form-of the iron -
bisulfide. Later on it was proved that the mentioned mineral had, in fact,
a spinel-type structure and its composition corresponds to the formula
Fe,S,. Consequently, Skinner et al. (1964) proposed to abandon the name
“melmhow ite” and redefined the mineral as greigite. Their proposal was ae-
cepted by IMA (Fleischer, 1969). Greigite represents therefore a cubie,
highly magnetic iron sulfide (Fd3m, a, = 9.88 A). Having the mentioned
properties, greigite was synthetized within the interval 180 —220 30
below 180° greigite coexists with 1nackinawite; at one hiour heating at
temperatures above 220 °C greigite is-altered into ‘pyirhotite and pyrite
(Horiuehi et al., 1974). The name melnikovite is also further used for the
collomorphous structures specifying the 8pe01es e.g. melnikovite—pyrite,
melnikovite-marcasite. '

Greigite occurrences include low temperature As-Sb —Hg deposits
(Radusinovie, 1966 ; Gruzdev et al., 1972), some Kuroko-type deposits
in Japan (Yamaguchi, Wada, 1970) or lacustrine sediments (Skinnér et
- al., 1964 ; Dell, 1972). Moreover, there are the greigite occurrences found
in the alluvial deposits in the Sebes Mts (Udubasa, in Hartopanu et al.,
1986), in the Pb—Zn ore deposits associated to the Lower Mioecene eva-
poritic deposits at Jitia (Udubasa, in Sindulescu et al., 198), as well as
in the alluvia of the Gilort and Galbenu rivers (Fig.). In the last case grei-
gite occurs more frequently and much better developed.

.r\ . 2
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Geological sketch of Novaci-Baia
de Fier region (after Geological Map
of Romania, scale 1 : 200 000, sheet
Tirgu Jiu, simplified). .

1, Holocene (alluvia); 2, Pleisto-
cenc (terrace deposits); 3, Mioce-
ne (clays, sands, gravels, etc) ; 4,
Jurassic (limestone); 5, Upper
Cretaceous  (conglomerates, sand-
stones) ; 16,‘ Lower Paleozoic (gra-
nitoids and gncisses) ; 7, analysed
samples — greigite present; 8,
analysed samble-—greigite absent.
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Mode of Presentation

Greigite is present as spheroid or ellipsoid microconeretions, usually
of 100—300 microns in size, exceptionally of 700 microns (Pl. I, Fig. 1).
In most cases these globular formations are covered with a limonitic ma-
terial. By enclosing in resins and polishing, the zonal structure of the ag-
gregates and their porous character can be observed under the microscope.
Microscopically, greigite is similar to pyrrhotite, but it is isotrope, displays
a lower reflectivity and is poorly polished. Greigite often coexists with
pyrite which formed at the expense of the former. The alteration usually
begins from the nucleus; at the exterior, greigite forms bands which al-
ternate with iron hydroxides (Pl. I, Fig. 2, 3). It is of note that locally one
can observe pyrite with a framboidal texture, formed at the expense of
greigite (Pl. I, Fig. 4). In all cases greigite represents a metastable form of
the 11'1‘011 sulfide ; it is a precursor of pyrite, into which it alters relatively
easily.

The globular aggregates optically identified as greigite have been
picked up under the binocular microscope. The X-ray diffraction analysis
of such globular aggregates confirmed the optical identification (Table).

TABLE

Resulls of the X-ray diffraction analysis of a greigite - pyrile mixture (globular
aggregates). Radiation Co I «, filler Fe

Sample 28 " Natural greigite

Gilort Valley ASTA 16-—713
d(A)y 1 - | d(A) i
6.27 M-I < |lep 5.72 8
3.83 M—-H 2
3.58 L
3.435 M 3.50 30
3.35 M—-H g0
3.21 L ?
2.98 L (w) erg 2.98 100
2.695 M—-L pv
2.47 Al grg. lep 2.47 55
2.42 Ny Dy :
2,225 Al py
1.905 L grg, py 1.901 30
1.738 | L grg 1.746 7n
1.630 L py

The intensity of the peaks could not be measurcd because the mixture of phases led
to their diminishing; M-H, medium-high intensity ; M; medium; L, low; (w) wide width of
the peaks. lep, lepidocrocite ; go, goethite: py, pyrite; drg, greigite.

The data obtained indicate that the material analysed by us is indeed
greigite ; all the main peaks of this mineral (2.98—1.75—2.47) occur on
the diffractogram beside those of pyrite (1.63—2.71—2.42) and of goethite
and lepidocrocite. The intensities are lowered due to the mixture of phases
and the reduced degree of crystallinity.
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Mineral Assoeciations in Magnetic Coneentrates

In the study samples the dominant mineral is the magnetite ; alth-
ough intensely limonitized, the grains preserve locally magnetite relics
within an iron hydroxide matrix (Pl. II, Figs. 1, 2). Beside them there
occur grains of martitized magnetite, in which hematite forms either la-
mellas or fringes, or-even compact aggregates. Magnetite relics in limo-
nite usually preserve exsolution lamellae of ilmenite, partly altered into
sphene and rutile. Most samples contain grains of chrome spinel, with
magnetite developed along fissures; one or two intermediary alteration
phases can be distinguished betweén the two minerals (Pl. II, Fig. 3).

Sulfides are represented, in the order of their frequencv, by relglte,
pyrite, pyrrhotite and chalcopyrlte Pyrite occurs usually in association
with greigite, at the expense of which it is formed by gradual alteration,
or as relics in limonite. Pyrrhotite is found only in some samples as partly
limonitized lamellar aggregates (P1. II, Fig. 4), more rarely as irregular
inclusions in rock fragments or in magnetite grains. Chalcopyrite appears
accidentally, especially as micronic relics in iron hydroxides.

Limonite, represented by goethite and lepidocrocite, is found in
the magnetic concentrate due to the numerous relict inclusions of magne-
tite ; it forms collomorphous aggregates, with banded textures, or consti-
tutes rims around greigite microconcretions.

Besides the rock fragments (ultrabasites, magnetite-bearing crys-
talline schists, locally including graphite too), the studied magnetic con-
centrates frequently contain globular formations with metallic lustre,
with sizes ranging from 100 to 200 microns: Under the microscope they
display spectacular structures in which magnetite — the main component
— occurs - a8 dendritic or skeletal intergrowths with a silicate matrix.
These globules usually present an excentric nucleus in which metallic iron
is preserved in some cases. One can usually observe the intense martiti-
zation of magnetite, within which micronic globules of sulfides are found
in places’ (probably troilite). Some microscopic aspects are rendered in
~Plate III, Figures 1—4. A corhparison of the shapes and structures of
these 0lobules with , those deseribed by Schidlowski, Ritzkowski (1972)
in Tertiary sedimentary deposits of West Germany points out that in
our case too they are fragments from fusion erusts of iron meteorites. We
shall deal with these globular formations in another paper the more so
as similar aspects have been observed in the magnetic concentrates in
the alluvia of some rivers in the Sebes Mts.

Conelusions

- The first greigite occurrence in Romama was pointed out in recent
alluvial deposits. This mineral is magnetic and occurs, beside niagnetite,
pyrrhotite, ete. in magnetic coneentrates It is found as microconcretions,
with sizes ranging from 200 to 300 microns, displaying limonite films at
the surface. In places pyrite is formed at the expense of greigite, prefe-
rentially in the central part of the microc oneretions ; sporadically pyrite
framboidal textures occur at the expense of this iron sulfide.
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- The immature character of the alluvial deposits, suggested by the
presence of pyrrhotite and of angular rock. fragments, indicates two al-
ternatives concerning greigite formation : (1)its inheritance from Neogene
sedimentary deposits; (2) greigite formation within alluvia. In the latter.
case greigite — as a precursor of pyrite in sedimentary rocks — can also
be regarded as potential bearer of the bound gold” taking into account
the geochemical af inity between gold and iron.
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GREIGIT IN ALUVIUNILE RIURILOR GILORT SI GALBENU

(Rezumat)

Tn aceastd lucrare esté descrisd prima ocurent® de greigit din Ro-
mania. Greigitul a fost identificat optic §i confirmat prin analize de di-
fractie a razelor X ; el apare sub forma unor microconcrefiuni (100 — 300
microni, in mod exceptional 700 microni) acoperite cu pelicule de hidro-
xizi de fier §i aratd transformiri progresive in piritd, dezvoltatd prefe-
rential in zona centrald a microconcrefiunilor. Uneori pe:seama greigitului
iau nastere structuri framboidale de piriti. Aldturi de greigit, in concen-
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tratele magnetice din' aluviuni mai apar magnetit (martitizat si limoni-
tizat), spineli cromiferi, pirotind, precum si globule ,,metalice” alcdtuite-
din ‘magnetit cu dezvoltare -scheletici-dendriticd, rar fier metalic, in ma-.
trice silicaticd ; acestea din urmé pot fi considerate ca reprezentind :pro-.
duse de fuziune ale crustelor unor meteorifi. Formarea greigitului,:formsa
metastabild a sulfurii de fier, apare de reguld in medii geologice de tem-.
peraturd scizutd. Este posibil ca greigitul din aluviunile riurilor Gilort
si Galbenu s& se fi format in timpul si dupd acumularea depozitelor alu-
vionare, ca precursor al piritei sedimentare. Avind in vedere afinitatea
geochimic# dintre fier si aur, este posibil ca greigitul si reprezinte unnl
din purtitorii de ,,aur legat’ din depozitele aluvionare.

i . : - SETINE R 1

EXPLANATION OF PLATES . ...
' Plate T

Fig. 1" Greigile microconcretions in reflected ‘light (unpolishied). x 40 s
Fig. 2 — Zoned greigite microconcretion with pyrite in the centre. A “welded” silicate lameila
: occars on its. margin. Magnetite grains (light grey) are found nearby. Refleeted light

(magnetic concentrate cnclosed. in resin). x 230. -

Fig. 3 < Partial image of a hig greigite concretion with pyrite in the centxe (\Vhllc) Thc zening |
is the result of the alternation of greigite (gre whlte) with iron hydroxides (black).
250. . i LR k] LR

Fig. 4 — Pyme framboidal texture [ormed at the expense of a greigile aggregate. Qil immer-
sion. x 300 - s

—a

Plate IT

Fig. 1 — Grams of martitized magnetlte mcluded in iron hydroxides cndoscd in- resin, OIE

i immersion. x 350. . g

Fig. 2 — Aggregate of iron hydroxides with relict inclusions of pyrite (whilc) and graphite
(grey). Oil immersion. x 350.

Fig. 3 — Chrome spinel (picotilc) grain in an ultrabasic rock with magnetite on fissures (white),
around which intermediary alteration phases are observed. Oil immersion. x 350.

IIN

Fig. 4 — Partiaily limonitized lamellar pyrrhotite. x 250. I e
. “ G 5 > P B 3
Plate IIT
Fig. 1 — “V[ctalhd’_ ‘Tlobulc with C\ccntrxc nucleus, build up of magnetite. 011 finmersion,
) X 350.
Fig. 2 — \Iagneme skeletically crystalllzed in slhcatc matrix (blacl\) 0Oil immersion, >< 50 )

Fig. 3 — ”\ietalhc” globute cons15tmg of s]\elctal dendritic mad‘nctltc il 1mmersxon, ,3\ 350.

Fig. 4 — Fragmentol'a globule containing metallic iron (whlte) and partly martitized madnetxte‘
011 lmmersmn, X 330. . oo - Py
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PETROLOGIA ROCILOR MAGMATICE

INTRUSIVE BODIES IN THE OAS-VARATEC MOUNTAINS AND
THEIR RELATIONS TO VOLCANICS AND TO NON-FERROUS
" MINERALIZATIONS '

BY

OSCAR EDELSTEIN 2, MARIAN RADUT 3, DUMITRU ISTVAN?,
MARINEL KOVAGS ALEXE BERNAD? MARIA GABOR?
GYORGY HARANTH?

Intrusive body. Non-ferrous'mineralizqtions. Sills. Andesites. Tonalitic rocks. Postmag- "’
.. malic {fransformations. Diorites. Microgranodiorites. Dykes. Microlaccoliths. East
: vCarpathia?ns ‘— ‘Neogene magmalism — Quaiernary — Oas, Gulin.

Abstraet

' In the Oag-Viratec Mts, representing the northern extremity of the development area of
Neogene magmatic rocks in the East Carpathians, 800 intrusive bodies are known, identified
at th'e surface or during mining and drilling operations. The number of intrusive bodies increases
from west (78 in the Oas Mts) towards east (398 in the Viratec Mts). Their dimensions vary
from_ieSs than 1 m to more hundreds metres ; on the vertical scale they extend on over 3000 m
{rom. 11‘00 m altitude (Cavnic) to 2050 m deep (the Apa Sirati drilling). The recognized petro-
graphlc types (dacites, mlcrof’ranodlontes, tonalites, andesites, mierodiorites, quartz diorites,
basaltic andesites etc) appear eithel as isolated bedies of forming complex or polystadial bo-
dies., Certain intrusive bodies represent final stages in the evolution of soine volcanic edifices,
while others make up an independent magmatic stage (or more). We consider that the mine-
.a'ali-_zations in the studied areas are associated to the intrusive magmatism stage.

Résumé

. Les corps intrusifs des monis Oas-Vdralec et leurs rapporls avee les volcaniles ef les miné-
ralisations non-ferreuses. Dans les monts Oas-Viratec, qui représentent ’extrémité septentrio-

1 o .iz,]

1 Received October 30, 1986, accepled for eommunication and publication October 30,
1986, prescnted at the meeting November 23, 1985. :
‘ 2 fntreprinderea de Prospectiuni i E\ploran Geologlcc ,,Maramures, Baia Mare.
Str. \lctouel nr. 146, Baia Mare.
s Ministerul Minelor, Petrolulul si Geoloﬁlcl Str. \Icndelcev nr. 2, Bucaresti.
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nale de l’aire de développement des magmatites néogénes de Carpathes Orientales, on connait:
environ 800-:corps intrusifs identifiés & la surface ou en travaux miniers et de forage. La fré-
quence des corps intrusifs s’augmente de l'ouest (78 dans les monts Oag) vers l'est (398 dans.
les monts Viratec). Leurs dimensions varient de moins d’un métre & plusieurs centaines de me--
tres et sur la verticale ils apparaissent de l’altitude de 1100 m (Cavnic) jusqu’a la profondeur-
de 2050 m (forage Apa Sirata). Les types pétrographiques reconnus (dacites, microgranodiorites,.
tonalites, andésites, microdiorites, diorites quartziféres, andésites basaltiques etc.) apparais~
sent soit isolement, soit dans la structure de certains corps composés ou polystadiaux. Certains.
corps s intrusits représentent des étapes finales de I’évolution des appareils volcaniqgues et d’autres-
forment une étape magmatique .indépendente (ou plusieurs). On considére que les minérali-
sations des zones étudices sont associées A I’étape du magmatisme intrusif.

In the last years many data were gathered which prove the 1mportant
role of the eruptive bodies intruded at a subvolcanic level in the Oag-
Viratec Mts. The presence of such bodies has long been known and there:
are detailed petrographic and structural studies for some of them ; ho-
wever; their general study has not been approached yet.

Most of the times they have been considered to be necks of volcamc
edifices that have totally been removed from: erosion; in certain cases,
it was a question of necks and dykes associated to voleanic edifices.

Further on, the authors make general considerations regarding the
intrusive bodies in the Oag-Véiratec: Mts and their relations to effusive
rocks and hydrothermal mmerahzatlons These considerations are mostly
based on the observations carrled out by the Prospectlng Team Baia Mare,
but we also take into account’all the other data available at the present
moment : those of the re%earchers of the Institute of Geology and Geo-
physics, of the geologists ‘and geophys101sts of the Enterprise for Geolo-
gical and Geophysical Prospecting in Bucharest and of the geologists who
Work on the exploratlon bulldlng sites or at mining '-;explmtamons It ls.

‘

i :'rev1ew of the mam‘ aspects.

The dzsposztwn of the mtmswe bod@es in the Oas—Varatec Mts area is-
presented in Figare: 1. -c .ooee A S——

Up to the'present & number -of apprommately 800 1nt1‘=us1ve bodies ¢
of various dimensions, from several metres to more hundreds metres, are
known from surface data, mining works and drilling ones. In the inven-
tory that we have made, besides the bodies studied by the authors — many
of them being microscopically and chemically characterized — we have
also included the bodies identified by other authors and for which, in
many cases, we lack sufficient data. We also mention that we do not
include those bodies — which are in great number—dediced from those
geophysical data that so far have not béen checked by means of mining
or drilling works.

One can notice a greater number of the smaller intrusions in the
eastern part of the V&ratec Mts, where they penetrate the Paleogene for-
mations of the trans-Carpathian ﬂySch or the Neogene sedimentary’;
more rirely, the flows of andesitic lavas. This fact has been considered by
some authors as a characteristic feature of the Viratec Mts. However
the detailed geological and geophysical mappings carried out in the last
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Fig. 1 — The distribution of intrusive bodies in the Oas-Varatec Mts area.
1, Sedimentary formations ; 2, Neogene volcanic rocks ; 3, intrusive bodies : a, pyroxenc andesites
and pyroxene-bearing microdiorites ; b, andesites and pyroxene microdiorites 4 hornblende
and quartz; ¢, quartz andesites, quartz diorites, dacites and microgranodiorites; 4, major
- intrusive bodies intercepted in drillings; 5, bydrothermal veins.

s

years, as well ag the mining and drllhng operations that have reached ever
deeper levels, rendered evident an important number of intrusions in

other areas of the QOas-Viratee eruptive chain, too, especially at a certain
depth.

i

TABLE

Disposition of the bodies on subunits:

v Oas Mountains — 78 (10%)
Ignis N Mountains — 27 (4%)
Ignis S Mountains —261 (34%)
Viratec Mountains — 398 (562 %)

Regarding this disposition, we also notice the following : a) a large
number of bodies are:grouped on small areas in few regions such as:
Glod-Botiza, Rotunda, the spring area of the Turt Valley, Chiuzbaia-
Migura, the Ulmoasa Valley, etc, — regions with a wide extension of the
sedimentary formations; b) the Remeji and Agris sills are disposed on
the margins of the volcanic edifices int the northern part of the Ignis Mts;
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¢) ‘a series of ‘different. bodies are disposed on tectonic alignments (the
alignment of intrusive bodies that continues in USSR Saian-Neresen).

As for the spreading on the vertical the available data reveal a wide
enough- range ; from the altitude of 1100 m (the Cavnic area) up to the
2050 m one in the Apa Siratd drilling No, 4758, the depth were the crys-
talhne 11eb in a dI’lulIl"' located afn a chstance of less than 1500 m.

" Diimensions and hzbbﬁiﬂiology. The dimensions vary within relatively
wide limits, between 1 m and more hundreds metres, while the Remeti
sills reach even 6000 m 1ong. In most situations the average dimensions
are above 300 <100 m and 25 x 25 m ; the biggest surface is 6 sq. km.

Large bodies are the complex ones at Sdpinta; widely developed
bodies also appear in Oas. The 4758 Apa Siratd drillings, the ones between
the — 1050 and — 2050 altitudes and 607 — the Brazilor Valley, the
ones hetween the altitudes of 800 and — 200 m, studied an intrusive body
each on approximately 1000 m on the vertical,

The morphology of intrusive.bodies could be established only in a
‘few cases. A few of them, like the Herja one, for instance, have an extre-
mely irregular econfiguration, somefimes with. an arborescent aspect,
without indicating a tendency of development in depth (Fig. 2).

For an impertant number of bodies there are signs of having a cylin-
drical form, with a very well developed tight bams oenem’uor (Fig. 2).
.. Andesitie . sills . were. .identified up to the present .in  the northern
side of the Ignis Mts — at Remeti.and. Agris (Edelstein et al., 1973) and
on the Valea, Alba» Valley, south: of Cavnic (Bernad et.al., 1984) the ones
at Remeti and Agris, consisting of augitic andesites - olivine a,nd hyperst-
henic_andesites. . olivine,. have,,lenoths up to 6000 m -and . thicknesses
between 0,5:and 26m,.while the extension on inclination.is probably between
2—3000 m, but it has been wverified: by -drillings only on 150 m. It is men-
tioned that the front.ef these sills:-has an “‘airplane. wing’’ profile in the
vertical section...The &ills in:the Valea, Albd Valley- Capmc conswt of pyro-
xene- and hornblende-. bearing. andesites, :
The quartz-andesite body — porphyritic quaru d101'1te in the Ne-
resen peak . (Remeti) has. the: configuration of a microlacolite, The well
contoured dykes appear in the Serpentinele Gutinului area. '

Fig.'g, — Horphology of some: mtruswe bodxcs in the Qas-Vidratee Mts. a, vemcal sectxon ]
. i - b, .cartograpliic ;image : or -horizontal section. :
1, lntru'swe ‘body; 2, sill;; 3, performed drilling ; 4; geological limit’; 5, the contour at a hori-
zontal Jevel of the intrusive Bedy deduced:from magmatic data ; 6, the line of the vertical geo-
logical section ; Pg.— Palepgeng sedimentary Ng — Neogene sedimentary; Sm -~ Sarmatian;
Pn — Pannonian ; E — intrusive bedy: apx -+ ho, q — pyroxenc andesite 4 hornblende and
quartz ;, agq — Guartz andesite dp\; — @dacite; dgp — porphyry. quartz diorite- apx (Pl) —
pyroxene andesiie, Pliocene;iacpx i— clinopyroxene-bearing andesite ; apx - ¢ pyroxene an- .
desite + quartz ; mdqp - quartz bi-microdiorite 4- biotile porphyry ; apx — pyroxene andesite ;
acp\ + ol clmopyro‘aene*hcanng andesite - olivine; apxq ho bi— pyroxénc‘ andesilc,
. quartz, hornblende and hiotité: In thin lines — hydrothermal veins.. . -
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. From a petrographic point of view, the rocks that take part in the
composition of intrusive bodies are grouped inte five main types (in order
of their acidity): 1. dacites and porphyritic, microgranodiorites (Oas,
Ignis and Viratec) ; 2. rocks with a tonalitic- mlcrotonahtlc character and
porphyntlc tonahtes (Varatec and Ignig S-Mesteacinul Valley); 3.
andesites, microdiorites and quartz-diorites (with. all 4 subunits) ; 4. an-
desites, microdiorites and diorites — with pyroxenes =+ hornblende, bio-
tite, quartz (in all subunits as well) and 5. basaltic andesites (Oag and
Ignig N). .

300 4 / )
7 N
100 7 7/ ;’ .

I 2 3 & =i, ] 17 5B m

Fig. 3 — Participation of types and pctrbgraphié' ‘vé’r’ict'_iés» (mme—
ralogical, structural) into t{he'composit'ibn’gf- ihtrusive bddiés in the
Oag-Viiratec Mts (the diagram refers to the number of bodicg; not to -
the rock volumes). - ‘= *° ;
1, Basaltic andesites; 2, pyroxenc sndesites (a) and pyroxene- -
bearing microdiorites (b); 3, pyroxene andesites + ho; 1, bi"(é) and
microdiorites with a similar compos!tlon (b) ; 4, pyroxene and horn-
blende andesites; 5, hornblende-and pyro»(ene andesite; 6, quartz-
andesites (a) and quartz microdiorites (b) ; 7, dacites (a) and micro- . i
granodiorites (b); 8, andesites (a) and dxoxitcs (h) ZRARNL RN

-t

v

A series of compos1t10na1 pecullamtles of the above mentloned tvpes
are presented further on. s A R e

Dacites and microgranodiorites. Among the mineralogical components,
quartz is the one that gives the rock’s characteristic. It is-found:as large
phenocryts — with magmatic corrosions ' (the dacites -at Serpentinele
Gutinului and the Ulmoasa type ones): — in the groundmass (mesosta-
8i8) — most times xenomorphic; it.is bipyramidated and more widely
developed (the microgranodiorite at the UI‘SOI HﬂlﬂOaﬁt) It is assocmted
with acid plagioclases (oligoclase).

Among femics, pyroxenes are always present, amphlbole a,nd blO—~
tite occur too — either together or only one of them N :

Tonalitic rocks. The tonalitic nature is- glven by the mesosta,sns that
has usually a holocrystalline character, being’ microechigranular (sac-
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charoidal), consisting of xenomorphic quartz and plagioclase, at which
femics and primary oxides are added i in small quantities. Such rocks have
been described in the Poiana Botizei, Bdiut and Roata areas in the Vi-
ratec Mts (Pop et al., 1981 —1983) and Ilba Mesteacinul Valley (Kovaecs
et al.,, 1984). : ’

Amndesites, quartz-microdiorites and diorites. As in case of dacites and
microgranodiorites, quartz appears both as phenocrysts andin the ground-
mass. As phenocrysts — magmatically corroded or with reaction rims —
it is characteristic of andesites; it is more rarely found in microdiorites
and diorites (the Brazilor Valley — Sipinta, Rotunda — Biiut complex
body). In the groundmass (mesostasis), it appears especially in microdio-
rites and diorites — either with a xenomorphic or rounded aspect, or in-
terstitial between plagieclase crystals 4 femics and primary oxides.
Sometimes alkali feldspar is present in small quantities in association with
quartz and plagioclases.

Petrographic varieties, especially the ones at andesites’ level, are
given by the presence or absence of amphibole and biotite in the rock. It
is worth mentioning several peculiarities related to this aspect: a) the
bodies associated to quartz-andesites of Pannonian age between Ilba and
Cavnic contain pyroxenes and hcrnblende ; b) biotite varieties are found
in all subunits but they are more numerous.in the Viratec Mts; ¢) quartz-
andesites that take part in the composition of complex bodies at Serpen-
tinele Gutinului and the complex one at the Brazilor Valley — Sé&pinta
contain pyrcxenes, hornblende and biotite.

Andesites, microdiorites and diorites. They are either exclusively
pyroxenic or containing pyroxenes -+ amphiboles 4 biotite 4 quartz.
Pyroxene andesites predominate. Pyroxenes are represented both by ortho-
and clinopyroxenes, and generally the former prevail. Exclusively clino-
pyroxenic or orthopyroxenic varieties have not been found. Amphiboles
are represented by green hornblende and in fewer cases by brewn horn-
blende. As a pecuharlty, the biotite varieties only appear in the Viratec
Mts subunit, as in fact also do the great majority of the varieties sporadi-
cally containing quartz and the ones containing pyroxenes + hornblende.

Basaltic andesites. They take part'in the composition of 1arge—s1zed
sills in the northern part of the Ignis Mts and of smaller-sized bodies in
the Oag Mts. As a compomtlonal pecullarlty, olivine appears in the ande-
sites contained in sills.

As for the structural and tewtuml aspects of the rocks in the intrusive
bodies, we must point out their multitude and, in many cases, the diffi-
culty of defining rocks on their basis®. There are more structural varieties
in the very same body while in certain areas transitional structural facies
are found. One can define as such a series of transitional structural rocks as
andegite:microdiorite . (porphyritic) and microdiorite-diorite (porphyritic).

The main struetural aspects are the porphyritic ones. Among the
five main petrographic types described, acid rocks (microgranodiorites
and tonalitic rocks) display -exclusively a porphyritic character. Among
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the other types, exceptmrr basaltic andesites, ones can. find masswe aspec-
ts, too, where the porphyritic phase. is missing.

The most frequent microstructural aspects are the 11olocrystalhne-
microechigranular ones, the hypidiomorphic-microgranular ones, and the
micromystalline ones possessing prismatic (tabular) microerystals. Micro-
structures typical of effusive rocks (lncludm‘r the v1treous ones) appear
in many andesites and dacites.

Three types of intrusive bodies can be dlstmgulshcd on the- bams
of the petrographic composmon (I‘lg 4). S

Fig. 4 — Types of intrusive bodices in the Oag-Viratee Mis according
to the petrographic c’orh'posi‘tion. a, simple; b, compound; ¢,
cpmplcx or polystadial; apx = pyroxene andesite; mdpx = pyro- =
xenc microdiorite ; dpxhobi = pyroxene-bearing dacite : hornblende
and blOtlte, mdq = quartz micrediorite ; aq = quartz .andesite.”

Simple bodies predominate. They consist of a single pe’ologlaphlc
type : however, mmeraloglcal vamatlons are obServcd within the same

body.
: We have named complex bodies the ones known up to now in the
Serpentinele Gutinului area and they consist of two distinet pe‘ororrraphlc
- types : dacite and quartz-andesite, in very interesting relations.
Polystadial bodies congist of more petrographic types emplaced in
different moments.

Remarks on the chemical composition are made on the basis of 135 che-
. mical analyses of oxides, selected in such a way as to represent fresh rocks,
containing H,0+ under 1%, and CO, under 1%, 91 analyses come from the
Prospecting Team Baia Mare (1967 — 1984), 16 from Pop (1980 — 1984),
.16 from Borcos et al. (1973 — 1979), 10 from Lang (1976), 4 from Jude
- (1977), 3 from Sagatovieci (1964) and one from Manilici and Kalmar (1973)
and Tonitd Stan (1970) each. The SiO, content varies within large limits,
from 499, to 67,429%,. As for effusive rocks in the Oas—V.mtec Mts one
can notice the small Na,0O content.

As most of the rocks forming the intrusive bodies have a relatively
low grade of crystallinity — which does not allow to establish the modal
composition — and on the other hand, for a number of bodies modal
analyses are not available, we have used the TAS, diagram in establighing
the correspondence recommended by I.U.G.S. As shown in Figure 0,
the distribution of the analysed rocks to the types defined in the I.U.G. s.

_classification is the following : 4 samples to basalts; 57 samples to ba-
- saltic andesites ; 65 samples to andesites and only 9 samples to dacites.
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Fig. 5 — The pOSlthn of bodies in the Oas;-Varatec Mts. TAS ‘diagram. Sample source.
1 the Varatec ‘vIts 25 the norfnern part of the Ignis Mts; 3, the SOuthern palt of the Ignis Mts ;
ERE 4 the an Mts.

More basm bodles appear more frequently in the northern part of
the Igniy Mts, while more-acid bodies occur in the Oa§ and Viratec Mts.

Postmagmatic tmnsformatwns n the h'ydrothm mal stage are similar
to the ones that also affect the effusive rocks in the area. The autometa-
morphic transformation propylitic type with high-temperature mineral
associations — uralite and epidote is the characterlstlc one. The frequent
occurrences of albitizations (1n quartz-diorite intercepted in the 14 and
16 Cimirzana drillings and in the Mesteacsinul Valley — Ilba intrusive
body) is worth mentioning as a special pecuharlty The appearance of
tourmaline is also to be mentloned

The contacts between intrasive bodies and smrrounding rocks may lack
obvious effects or may be marked by thermal, metasomatlc and mechanic
effects which generate the following products :

@) shghtly compacted or v,potted sedimentary rocks in Qag, Ignis
N and Ignigy S Mts; b)Y hornfelses from the nodular type with chlorite to
orthopyroxenic type are’ more frequent and occupy Imore important
areas in the Viratec Mts; ¢) skarns (up tonow only four occurrences are
known : in the’ Stnmbulul Valley — Béiut basin, in the Tusosa deposit,
in the No 113 Emerica drilling, and on the Valea Albg Valley — at
Oapmc, ‘having ah extension of less than 1 m), and d) breccias.

Chitimug (1979) emphasized intrusive breccias associated to pyro-
xene andesites bodies < amphiboleés < biotite 4 and quartz, in the spring
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area of the Valea Alb#d Valley in the north-western part of the Gutin
massif. '

The relations with effusive rocks could be directly noticed only in few
cases, as for instance in the Ardeleand Valley — Ilba gallery, where quartz
andesite bodies penectrate the Sarmatian pyroxene andesite and the trans-
versal gallery E in the Tusosa mine where the andesite body containing
pyroxenes and hornblende occurs in direct contact with volcaniclastic
quartz andesites.

Recently, an apophysis of a microdiorite body penetrating the clastic

complex with hydrothermal alterations, attributed to the Jereapin an-
desites, was pointed out on the left side of the Cotreanta Valley, at about
400 m west of the Roata gallery. The contact is clear ; numerous inelusions
of altered andesites oceur in the intruded rock, on a width of about 1—
—1.5

L1kuw1se, direct relatlonﬁhlps between ﬁma,ll 1ntru°,1ons and andesite
ﬂowls have been observed in the Nistru, Cictrliu and Ilba zones (Hdelstein
et al., 1985).

Leudcs the mentioned s 1tuat10ns, the relations between intrusions
and effusive rocks could be inferred from the-cartographic images or the
drilling data.

As regards the e;eneral relatmns between the bodies and the products
of the VOlC&nlC activity, in their analysis the geormetrical relations were
taken into account beside the chemical and mineralogical analyses, as
well as the relative ages, where they could be established. The situations
presented in Figure 6 are different.

As regards temporal relations, lacking und_oubtful situations and
radiogenic good determinations, the data available today and at which
we pa,rtly referred, give credit -to-the following suppositions: a) a part
of the intrusive bodies are directly associated with volcanic edifices and
represent the final stages of their activity (Mowom, Chluzbala Fig. 6);b)

CH:dZBAlA GLOD~-BOTIZA

¢ - 15Km

Fig. 6 — Relationships between intrusive bodies and volcanic rocks. a, Spatial link and, pro-
bably, direct genetics (the Chiuzbaia area)..l, sedimentary formations; 2, quartz andesites ;
3, pyroxene and hornblende andesites, ‘lava flows; 3a, intrusions made up of pyroxcne and
hornblende andesites ; 4, Pliocene pyroxene andesites ; 5, bodies of pyroxenc andesite ; b, spa-
tial link lacking (Glod-Botiza area); 1, sedimentary formations ; 2, western limit of the Tibles
Mts magmatites; 3, intrusive bodies; 4, eastern limit of éffusive manifestations ; ¢, a direct
genetical link lacking (Sipinja-Brazilor Valley): 1, sedimentary formations ; 2, andesitic sills ;
3, volcano-scdimentary rocks and pyroxene andcsites pile; 4, intrusive bodies of andesites
and quartz nicrodioritecs — configuration deduced from geophysical data.
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another part of the bodies inake up manifestations that are not directly
lihked to the volcanic edifices’; concerning their chrono:ogy ‘one can take
into account either an emplacement episode or more. - Bl

“Titrusive bodies and mineralizations. It has 10110 ‘been known thc
fact that Herja ore deposits are located in a complex intrusive body with
which it probably has a genetic link too.

At the same time it has long been known. that a part of the Capnic-
Boldut hydrothermal veins, the Penigher, Baiut and Cisma ones are si-
tuated in intrusions.

Durlng the last years, mmultaneouslv Wlth Lhe e\tensmn of depth
researches, the presence of intrusive bodies in “deeper parts of deposits
‘has been pointed out, where mineralizations are also located : Capnic-
Roata, the Crucii Hlll Bartos—Wllhelm 9 Mai, 11 Iume, Tuso%a the Mes-

valuable mlnerallzatlons) (FigT)

CAVNIC-ROATA

buik] apxho SEUl 2 BrfL_\ESi
1000117
] v
{ i Fig. 7.— Relatively recent situations.
‘SOOJI: ; .pointed out.by the presence of. certain
. intrusive bodies in mineralized structures.
1 Cavnic Roata apxho = pyroxene and
. hornblende andesite, apx -4 ho = pyro-
BAITA=TUSOSA - xene andesite - hornblende : apx + q =
NW  Tusosa-Summit SE

= intrusive body made up of pyroxene
andesite 4- quartz; Pg + Ng -+
= Paleogene + Neogene sedimentary.
Baita-Tusosa: agq = quartz and-
esite; rd == rhyodacite pyroclastic
-rocks; ¢, apx £ ho = body of
pyroxene andesite J- hornblende TSI =
= Sarmatian sedimentary; Pg = Paleo-

H di tary. Ilba-Mesteaca-
ILBA-MESTEACANUL VALLEY i e e
CINW SE nul Valley apx = pyroxene andesite;
1 Mesteacanut - rd = rhyodacite pyroclastic rocks; Pg

= Paleogene sedimentary; ¢, apx = py-

roxene andesite body ; cmto = microto-

nalite body. In thin lines, hydrothermal
veins.
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Given the fact that in certain structures, as for instance at Capnic-
Boldut, the bodies in which the mineralization is located are more recent
than the effusive rocks which oceur in the same structure, one can ¢on-
clude that mineralizations are associated with the intrusive magmatiun
stage.

4 The term ‘intrusive” is used according to Ridulescu (1979). We have considered as a
body each occurrence unless its direct link to other similar occurrences is obvious. : :

§ From this point of view some of the structural types defined by different authors in
the course of years should be regarded with caution (this is encouraged by the lack of a common
terminology). )
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COI%I’TjRILE INTRUSIVE DIN MUNTII OAS-VARATEC SI
RAPORTURILE LOR CU VULCANITELE $I CU MINERATLIZATIILE
NEFEROASE

(Rezumat)

In ultimii ani, in zona muntilor Oas-Viratee a fost pus in evidenti
un numéir mare de mici intruziuni referitor la care se prezinti o serie de
date si se avanscazi citeva ipoteze. Astfel, se precizeazi ci pinit in prezent
se cunose peste 800 mici infruziuni cu dimensiuni cuprinse intre 1 — 6000 m
(cu douit maxime de freeventd : 300 x100 m si 25 X253 m); ea forme de
zacdmint predomind cele neregulate dar se cunose i corpuri cilindrice,
dyke-uri, sill-uri si microlacolite.

Din punct de vedere petrografie, intruziunile sint aleftuite din
dacite si 1nicro°‘ranodiorite, roci tonalitice, andezite cuartifere, micro-
diorite euartltele si diorite cuartifere, andezite microdiorite si diorite
precum i din andezite bazaltice. Continutul in S10, variazid intre 499,
81 67,42 /0 ; de remarcat continutul redus in Na,O.

Frecventa intruziunilor este mai mare in muntii Viratec si mai re-
dusd in celelalte sectoare ; dar in cadrul fiecdrui sector — inclusiv al mun-
tilor Varatec — distributia este neuniform, existd regiuni cu o mai mare
concentrare de corpuri gi regiuni practlc 11ps1te de intruziuni. In ceea ce
priveste legiitura dintre 1ntru711m1 si curgerile de lavi se exprimé presu-
punerea cd pot exista urmitoarele situatii: a) o parte din intruziuni sint
asociate direct aparatelor vulecanice si reprezinté etapele finale ale acti-
vititii lor (Mogosa, Chiuzbaia, tig. 6 a) si b) o altd parte din corpuri con-
stituie manifestiri ce nu sint legate direct de aparatele vuleanice si refe-
ritor la cronologia lor se poate avea in vedere fie un episod de punere in
loe, fie mai multe

Din relatiile puse in ev1den‘oa, in ultimul timp, mai ales, in pa,rtlle
inferioare ale zicimintelor rezultd ci mmerahmtnle sint asociate etapei
magmatismului intrusiv.
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1. MINERALOGIE — PETROLOGIE — GEOCHIMIE

PETROLOGIA ROCILOR MAGMA TICE

CONSIDERATII PRIVIND GENBEZA GRANITELOR ALCALINE
DIN MASIVELE TACOBDEAL SI PIATRA ROSIE (DOBROGEA
DE NORD)!

DE

ION INTORSUREANU 2

Alkali granites. Plulons. Hercynian orogeny. Differenliation. Plate fectonics. Models.
~ Dobrogea — North Dobrogea — Mdcin Zone.

Abstract

On 1he Origin of Alkali Graniles of the Iacobdeal and Pialra Rogie Massifs (North Do-
brogea ). The alkali granites of the two mentioned massifs belong to the North Dobrogea intra-
cratomc orogen and were generaled during the Hercynian orogenic cycle. They form plutonie
and subvolcanic bodies arranged on two lineaments striking NW — SE, approximately parallel
to the main folding trends. In order to explain the origin of the alkali igneous rocks, a hypo-
thetic model concerning the evolution of the Hercynian magmatism is suggested based on the
plate tectonics. Alkali granites and the associated rocks from the above-mentioned massifs
derived from alkali magmas suprasaturated in silica, that could have formed during the stage
of collision between the East-European Plate and the Moesian Microplate,

Résumé

Considérations concernant la genése des granites alkalins des massifs Iacobdeal et Piatra
Rosie (Dobrogea de nord ). Les granites alkalins de ces deux massifs appartiennent a l’orogéne
intracratonique nord-dohrogéen et ont été engendrés pendant le cycle orogénique hercymien.
Ils forment des corps plutoniques ou sous-volcaniques, situés sur deux alignements orientés.
NO-—SE, presque parallélement aux directions principales de plissement. Pour expliquer cette:
genése on propose un modele hypothétique concernant 1’évolution du magmatisme hercynien
basé sur ce concept de la tectonique globale. Les granites alkalins et les roches associées des.
* massifs mentionnés provicnnent des magmas alkalins suprasaturés en silices, qui pourraient
étre formés pendant le stade de colision entre la plaque de I’Europe orientale et la microplaque:
Moesienne.

1 predatd la 6 aprilie 1985, acceptati pentru comunicare sipublicare la 4 mai 1985;.
comunicatd in sedinta din 10 mai 1985. )
..% Institutul de Geologie si Geofizicd. Str. Caransebes nr. 1, R 79678 Buecuresti, 32.

8 — c. 244



82 . 0 g © I, INTORSUREANU -+ = .~ . 2

1. Inll oduo ore

Rocile eruptive din masivele Iacobdeal si Pnt 'a Roszie, situate in
" ydcindtatea comunei Turcoaia (judetul Tulcea) sint reprezentate prin
eranite cu riebeckit 4- egirin, la care se adaugi, subordonat, sienite cuar-
tifere si riolite alcaline si sint asociate ciclului hercinic. Cercetiirile efec-
tuate pind in prezent au condus la cunoasterea detaliati a acestora sub
aspect petrografic, mineralogic si structuml—peLrolomc Desi s-au for-
mulat citeva ipoteze asupra originii lor, problema a rimas nerezolvati
intrucit ideile respective nu mai corespund stadiului actual. 1o nota de
am prezentim un model petrogenetic, cu caracter ipotetic, bazat pe con-
ditiile geotectonice carve au determinat formarea acestor magmatite
alealine.

2. Cadrul geologic

Masivele Iacobdeal i Piatra Rogie aparfin orogenului intracratonic
nord-dobrogean, parte integrantsi a unei catene ce se dezvoltii mult spre
est (Crimeea sudicd, C‘aucaml Mare); In timp ce spré nord-vest se termind
printr-un promontoriu care se atundd sub depozitele neogene (fig. 1).

Fig. 1 — Legitura pe sub Marea Neagri
dintre orogenul nord-dobrogean si Cri-
meea (dupéd Sidndulescu, 1984).
1, Platforma Europci Orientale (PEO);
2, Platforma Sciticd (S); 3, Orogenul in-
tracratonic Dobrogea de Nord-Crimeea
(DC); M — Platforma Moesici ; zm Lo-
calizarea zonci. '
Connection under the Black Sea bet-
ween the North Dobrogean bl‘ogcn and
the Crimea (acc.to Sindulescu, 1984). 1,
East European Platform (PEO); 2, Scy-
== 3 thian Platlorm (S); 3, North Dobrogean-
Crimea intracratonic orogen (DC); M —
Moesian Platform ; Location of the
arca.

Numeroasele cercetiri cuprinse in lueriri de sintezi (Murgoci, 1914 ; Iano-
-viei et al., 1961 ; Sindulescu, 1984) au condus la cunoasterea principalelor
. trasdturi privind evolutia geologicii a acestei zone. Pe teritoriul nord-do-
brogean aria orogend este cupriusd intre Platforma Moesicd (SV) si Plat-
- forma Sciticd (NE), fiind delimitatd de falia Peceneaga-Camena, respectiv,
~falia Sfintu Gheorghe. Structural, se deosebesc trei unitdti tectonice ma-
< jore intre care-existd raporturi de incilecare alpind, cu vergente nord-
estice . (Sandulescu, 1984): 1. pinza (unitatea) de Micin, cu o pozitie
- internd §i structurd in solzi, alcituitd din formatiuni paleozoice gi mai
vechi, stripunse de numeroase corpuri granitoide ; 2. pinza (unitatea) de
Niculitel, situatd la exteriorul precedentei, constituitd din doud digitatii,
cu formamunl sedimentare i eruptive (bazice si aclde) de virstd triasicd ;

- 8. pinza (unitatea) de Tulcea, cu pozitie externa in structura céireia 1ntra.
formatiuni paleozoice, uneori slab metamorfozate, urmate - de " depozite
triasice gi jurasic-superioare gi; subordonat, granite, riolite si roci bazice.
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Peste aceste unititi tectonice se suprapune o cuverturi post-tectogenetics,
cu formatiuni de virstd cretacic-superioardi, care alcituiesc sinclinalul
Babadag. In Cuaternar s-au depus depozite de loess.care ocupi suprafete

‘importante.

Fig. 2 — Schild geologici
in unitalea -de Maicin (du-
pd Harla geologicd a RSR
1: 200.000 — 1967, cu mo-
dificari).
1, aluviuni: 2, loess ; 3, de~
pozite cretacice; 4, mag-
matite alcaline; a — cor-
puri plutonice ;b —corpuri
subvulcanice; 5, grani-
toide de Greci si Pricopan ;
6, formatiunea de Carape-
lit; 7, depozite siluriene si
devoniene ; 8, granitoide de
Hamcearca-Balabancea ; 9,
granitoide de Megina; 10,
granitoide cu virsta incer-
ti; 11, formaliuni cristali-
neg 12, corneene ; 13, con-
tacte tectonice.
Geological sketch in the
Micin Unit (after Geolo-
gical map of S. R. Roma-
nia, "sc. 1:200000—1967,
with’ modifications). 1, al-

e,

luvia; 2, loess; 3, Creta-.

ceous " deposits; 4, alkali
magmatites : a— plutonic
bodies ; b — subvolcanic
bodies; 5, Greci and Prico-
pan -granitoids; 6, Carape-
lit Formation ; 7, -Silurian
and Devonian deposits; 8,
Haricearca-Balabancea

granitoids; 9, Megina gra-
nitoids; 10, granitoids of
uncertain age; 11, crystal-
line formations; 12, horn-
felses; 13, teelomic con-

"tacts.
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In evolujia geotectonicii a orogenului nord-dobrogean se disting,
dupd Sdndulescu (1984), patru cicluri orogenice bine individualizate :
cadomian, caledonian, hercinic i alpin, cdrora le sint asociate:magmatite
intrusive sau efuzive, cu caracter calcoalecalin, alcalin sau bazic.
‘ Granitoidele sint bine reprezentate in unitatea de M#cin, fiind dis-
puse sub forma unor aliniamente orientate NV—SE, aproximativ paralel
_cu directiile principale de cutare (fig. 2). Dupid cercetiri recente (Min-
- zatu et al., 1975 ; Seghedi, 1980 ; Sindulescu, 1984), granitoidele din uni-
" tatea de Micin s-au format in cadrul a trei cicluri orogenice : cadomian

(Uranitele gnaisice sau gnaisele de Megina), caledonian (granitele de Ham- -

cearca si Bala,bancea) hercinic (granitoidele calcoalealine din magivele

Greci si Pricopan si rLlca,hne — masivele Tacobdeal, Piatra Rosie si Secar).
* Unele intruziuni (V&carem, Pletrosu, Coslugea, Gilmmele Tmhate ete.)
nu pot fi incadrate, in prezent, in cicluri orogenice din hpsa unor date
certe privind virsta lor (Seghedi, 1980).

3. Date petmgraﬁee si petloehlmlee

. Rocile alcaline din zona Turcoaia sint locahzate in solzul de Mefrma,'- I
al unititii de Mécin si in vecindtatea faliei Peceneaga-Camena. Ele apartin
la doud aliniamente discontinue orientate NV-—SE : primul aliniament, |
situat in partea nord—esticé, este marcat de roci granitice (masivul Tacob- - .
 deal — sens strict — si Piatra Rosie), iar cel de-al doilea, spre sud-vest,
este format din riolite alcaline (Iglicioara Mare, Iglicioara Mici, Gor—
gane), toate inconjurate sau acoperite partial de loess (fig. 2). De re-
marcat ci aceste aliniamente se continud spre SE pind in zona Cirjelari-
Atmagea, avind o lungime de circa 30 km. Virsta intruziunilor este post-
carbonifer-inferioars, intrucit strébat §i cornificd formatiunea de Cara-
pelit, atribuitd Carboniferului inferior (Mirduts, Mu*aum, 1962). Deter-
minirile radiometrice K/Ar (Minzatu et al., 1975) au indicat pentru gra-
nitele din masivul Iacobdeal, virste de 210, 229 247 si 264 m.a., iar pentru
riolitele alcaline (,,porfirele”) de la Iglicioara,, 223 m.a. Raportate la faza
sudetd (ultimele migciiri hercinice de amploare din zoni), granitele alcaline
au fost considerate postcinematice, iar riolitele alcaline (,,porfirele cuar-
tifere’’), subsecvent hercinice (Muregan, 1975).

Descrieri petrografice si mineralogice detal1ate au elaborat Mrazec
(1899), Cantuniari (1912), Tanovieci (1969) in timp ce aspectele structural-
petrologice au constituit obiectul studiilor intocmite. de Barbu (1959).
Aceste cercetéiri au ardtat ci structura de ansamblu a celor dous masgive
este caracterizatd prin faciesuri petrografice .dispuse sub forma unor
nbenzi’’ orientate NV—SE, aproximativ paralel cu fracturile pe care
s-au intrus, ca rezultat al rcharﬂor diferentiale din magms (Barbu, 1959). .

Caracterele textural- structurale au o gama largd de aspecte specifice
rocilor plutonice sau subvulcanice. Se remarc# predominarea texturilor
masive la rocile de adincime §i in partea centrald a corpurilor subvulcanice
si texturile orientate, cu caracter de curgere sau de laminare, indeosebi
la periferia intruziunilor de micd adincime. Structurile cele mal frecvente
sint echigranular-hipidiomorfe la intruziunile plutonice caracterizate si
printr-o granula’gle mai fini in zonele marginale, sau variate structuri
porfirice, in cadrul corpurilor subvulcanice.
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Asociatia petrografici cuprinde sienite cuartifere alcaline, granite
-«¢u riebeckit, granite cu egirin si riebeckit, granite granofirice alcaline,
microgranite alcaline, microgranite porfirice alcaline, aplite granitice al-
-caline i riolite alcaline, enumerate aproximativ in ordinea de punere in
loc (Intorsureanu, in Mihiilescu et al., 1985). In’aceste roci — mineralele:
‘feromagneziene, reprezentate in special prin amfiboli alcalini §i egirin, se’
-caracterizeazd prin preponderenta cristalelor xenomorfe, indeosebi in:
Tocile plutonice, ceea ce aratd prezenta unei succesiuni de cristalizare in-
versd de tip agpaitic. Dupéd Ianovici et al. (1969) amfibolii alcalini sint re-
“prezentati prin katoforit, arfvedsonit si riebeckit, ultimul fiind considerat
secundar, format prin substitutia celor doi amfiboli primari. Feldspatii,

LA R . =
a
“oX1
1
10 4 ,
19 4
a —
74 Fig. 3 — Diagrama
Q, $i0,/Na,0 +X,0.
6 $i0,/Na,0+K,0 diagram.
Qe a
g’
Z 51
4
3
24
1 o,
0 40 50 60 0 . 0%

Si0, ,
cel mai adesea sodo-potasici, sint frecvent concrescuti cu cuartul rezultind
variate structuri grafice sau granofirice si contin produse de dezamestec —
pertite si antipertite — aproximativ in proportii egale. Plagioclazul apare
rar §i este caracterizat printr-un continut in An, cuprins intre 5—14%,
((albit-albit-oligoclaz). Dintre mineralele postmagmatice este specificd flu-
orina ce apare ca impregnatii sau pe fisuri in asociatie cu cuart, sericit,
carbonati etc. _ ‘

Chimismul rocilor din zona Turcoaia este prezentat in tabelul 1,
«care include 10 analize dup# Cantuniari (1912) si 16 analize recente, efec-
tuate in vederea elaboririi Hirtii geologice a R.S.R. scara 1:50.000 —
foaia Peceneaga (Mihiilescu et al., 1985). In diagrama SiO,/Na,0-+X,0
(Miyashiro, 1978), majoritatea rocilor analizate se proiecteazd in cimpul
magmelor alealine i citeva in cel al magmelor subalcaline (fig. 3). Calculul
petrochimie 2 a permis stabilirea compozitiei normative C.LP.W. (tab. 2),
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' TABE
Compozifia chimicd a rocilor.
Nr. Nr Tipul de rocd
anali- bei Tipul de roci dupa Localizare Si0,| TiO, | AlO,
zei |Prove! Cantuniari (1912)
1 76 |Granit alcalin - Dealullui Manole|77 ,91j0 .07 11,15
2 329 [Granit cu riebeckit . VI. Victoria 77 5010 ,20 10 .40
3 109 |Granit cu egirin siriebe- 5 y
kit - - == Piatra Fosie 77 0410 ,08 10,79
219 |Microgranit alcalin = Cariera Turcoaia |76 ,98]0 ,24 12.18
5 V11 [Microgranit alcalin Granit aplitic  |Masivul lacob- :
_deal 76,9110 ,10 11,87
6 45 |Aplit granitic alcalin - Cariera lacob- e
deal - 76,7310 ,16 11 .69
7 121 |Granit cu riebeckit — |Piatra. Rosie 76,1910 .16 11.69
8 120 |Microgranit alcalin — Piatra Rosie 76,16}V 523 11 .69
9 218 IGranit granofiric aléalin} - - — Cariera Turcoaia |76 ,14{0 ,17 11 .49
10 13 {Riolit alcalin T el Iglicioara Mare- |76 ,09(0 ,27 1119
11 55 |Granitcuegirinsirie- g
beckit - Vf. Victoria 76 ,03]0 ,17 10,89
12 157 liolit alcalin — vl1. Bujorul Bul-
giresc 75 ,94{0,23 10,69
13 42 1Granit cu riebeekit - Cariera lacob-
deal 75 .,38{0 ,26 11.,79¢
14 177 {~ucrogranit portirie al- = variera Coltii Ba-
calin hei 75 ,36{0 ,23 t1.5¢
5 XVII |Microgranit porfiric al-{Porfir microgra-tis1. Bujorui i3ul-
calin nitic garesc 75 ,16[0,19 10,124
16 V11i [ Aplit granitic ( ?)alealin | Micropegmatit  |Masivul lacob-
deal 74,9310 ,31 12,09
17 XV1 [Microgranit alcalin Microg ramt 1. Bujorul Bul-
géirese 74 580,17 12,06
18 vV Granit cu riebeckit Granit cu Masivul lacob-
riebeckit deal 74,1410,13 | 10,34
19 41 {Riolit alealin — Dealul tui Manole|72,84[0 ,34¢ | 13,00
20 N Riolit alcalin Porfir cuartifer
negru Tglicioara 72,2710 ,21 12,69
21 IX  [Riolit alcalin Porfir cuartifer juealul tui
negru Manole 70,9310,18 1 12.89
2% XI11 |Aplit granitic (?) Granit Dealul lui
alcalin aplitic Manole 70,29(0 ,25 | 12.68
23 36 |Granit cu ricbeckit — 1realul lui Manole|69 ,33|0) .66 13,29
24 43 (Sienit cuartiler alcalin — Cariera lacob- )
deal 66 ,31[0 ,61 14,49}
25 XV | Sienit cuartifer alealin sienit cuartifer Masivul lacob-
deal 34,4110 ,33 11,63
26 XV Sienit porfiric cuartiler | Portir sienitic | Masivul laccb- ‘
alcalin cuartfifer deal 62,4410 ,48 15,03

— Lipsd
. Nedeterminat
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LUK 1 o

B

cruplive alcaline din masivele Iacobdeal si Pialra Rosie

¢

T

i
;
i

Te, 0y FeO [ MnO | MgO| Ca0 | 1,0 [Na,0| 1,05 | Zr0, | H,0* | CO, S | PG | Total
.1.67{0.39 10.05 0,04 10,35 4,20 13,60 | — 0,43 | — ‘ .| 99,86
1,77,0,84 {0,11 (0,11 |0,15 |4,35 |3.75 | — 0,38 | 0,01 | 0,08 99, 65
°2,6310,57 |0,06 0,05 10,18 |4,83 13,28 | — 0,46 | — = — 199,97
1.47.0,18 (0,03 (0,03 10,18 4,07 |3,78 | — 0,20 | — 100,25
1591, 55 10,36 10,58 [0,78 11,28 |5,64 |urme | urme’ 0,39 1100. 85
1,48|O,GO 0,08 10,05 (0,20 |4,90 (3,95 | — — |02 — = 100,10
1,350,70 |0,08 (0,15 (0,34 (4,85 {3.88 | — 0,31 | — = 99,70
1,30(0,37 0,03 [0,20 10,56 |4,53 |1,04 | — 0,65 | — = T
1,850.49 10,11 (0,16 |0,55 [5,00 |3,84 | — 0,28 —~ 100, 08
4,1210.23 [0,02 |0.02 |0.34 |3.31 [4,21 | — — | 0.46 | — — | — |i00,25
1,8910.97 {0.16 |0,04 |0,27 |4,49 [4,46 | — 0,51 ] — = — | 99,88
2,33[1,00 |0,05 |0,02 {0.14 |5.19 |3,85 |0.04 0.25 | — = 99,73
1,39{1,00 0,12 (0,09 |0,41 |4,88 [4,16 | — 0.30 | — = — ] 99,78
12,3200, 84 [0,07 [0,09 [0.35 14,903 |3,88 | — 0,30 | — | — | — |99.9
4,85 — 10.17 {0.46 5,04 {3,98 100, 0
1,490, 33 {urme {0, 50 {0,28 3,77 {5,78 | urme 0,27 { 99,75
1,00 — 0,30 [1,18 (3,93 [3.20 0,49 — 100,00
2,04|1,70 | 0,800,17 (0,96 |4.49 [3.94 {0,15 [ 0,55 | ... 0,26 | 99,85
1,41|1,70 | 0,18] = 0,45 |5,19 {4,561 | — 023 | = = R
2,311, 93 {urme |0, 48 [0,69 [3,98 (4,85 | urme — 99, 41
2,03{1,81 |urme {0,90 |1,09 |4,88 14,42 | urme | 0,76 — 100,05
2,672.30 [urme [0,74 0,62 [3,98 {5,91 |urme | 0,36 | ... 0,41 [100.21
2,801, 88 {0,19 (0,54 |1,25 |4,64 4,73 |0,14 0,48 | — = — 99,93
1,92[3,58 (0,25 0,35 |1,07 |5.43 |5.15 {0,08 047 = = — | 99,71
5.31/2,88 (0,21 (0,18 [3,07 {5,88 |4,63 [0,34 |0,42 0,83 (100,12
5,24{3,10 (0,06 0,36 [1,62 |5,91 [5,62 {0,24 0,35 |100,45

A11a11$tx Elena Collos, ‘probele 76, 109, 219, 4:: 121, 120, 218, 13, 55, 157 42, 177, Y1, 36, 43.
Catrinel Viad, proba 329.

- Surse : Cantuniari (1912) probele Vi, XVII, VIII \VI V }x I}x }xH \IV, XV.

¢

E
!
i
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care pe- diagrama. Q 4:P (Streckeisen, 1973), se proiecteazs in cimpul
granitelor alcaline sau al sienitelor cuartifere alealine (fig. 4), In acord cu
tipurile petrografice mentionate.

Fig. 4 — Diagramz{ QAP
Q AP diagram.

90%%

Oont;inut-urilé in elerente minore (p.p.m.) determinate speéfl'al sau
prin metoda EDAX sint cuprinse in tabelul 34, Se observs valori ridicate
la Zr, Y, Yb, La, Be, in timp ee Ni, Co, Cr, ¥, Sr .se caracterizeazi prin

continuturi mici, iar Ba variazj in limite largi.
4. Geneza roeilor alealine

Asupra -genezei rocilor alcaline din zona Turcoaia rezultd, din lu-
crdrile publicate, ci s-au formulat pind in prezent dous ipoteze principale :

@) Rocile alcaline s-au format prin diferentierea unei magme pri-
mordiale, de adincime (Cantuniari, 1912). Aceasts ipotezi a fost dezvol-
tatd de Atanasiu (1940), care considera cii toate rocile etuptive din zona
Miécin s-au format prin segregarea unui ,,Jacolit” rezultind o zonalitate
in care magmatitele alcaline de la Turcoaia ocupd o pozitie: periferici.
In prezent, aceasts conceptie nu mai poate fi acceptats, fiinded obtinerea
unor asemenea mase de magme alcaline, prin procese de diferentiere, nu
este posibild (Riddulescu, Dimitrescu, 1982). : ‘

b) Intruziunile alcaline s-au format intr-un regim teetonic disten-
sional gi originea lor ar trebui sj fie diferitd de cea a granitoidelor calco-
alcaline, situate' mai la est (culmea Pricopan- Greci), pentru care se admite
posibilitatea unni model de subductie care 2 functionat din Devonian
pind in Carboniferul mediu sau superior (Sdndulescu, 1984, p. 115). Ipo-
teza asupra intruziunilor alcaline pare insuficient argumentats pentru ci
asociatiile petrografice, specifice zonelor de distensiune {= rifturi intra-
continentale) sint reprezentate, in general, prin vulecanite, preponderent
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bazwe, alcaline sau puternic alcaline, la care se pot asocia, subordonat,
roci' mai acide (Riddulescu, 1979) sau carbonatite. In plus, cadral geotec—
tonic (orogeneza hercinicd) este incompatibil cu aparitia unei zone fier:
binti (hot spot) sau rift intracontinentale (Mitchell, Garson, 1981), fapt
sugerat si de lipsa unei structuri in graben, aproximativ contempora,ne
cu punerca in loc a magmatitelor alcaline. :

Aphcmd principiile tectonicii globale §i tinind seama de cadrul geo-
tecuomc, de caracterele petrograflce i petrochimice, noi. conmderd,m cé
rocile alcaline ar putea proveni din magmeé bogate in alealii, formate ca
atare, prm topirea partiald a litosferei, intr-o zoni dé Subdugtle asociatd
orogenezei liercinice. Ipoteza se intemeiazd pe doud premise esenmale iR
catenele orogenc au rezultat, dupd conceptul tectonicii globale, prin mig-
carea convergenti a pla,cﬂor, in care este implicatd crusta oceanici i
procese de Subductlc sau coliziune (Dewey, Bird, 1970 ; Dewey, Burke,
1973); 2. magmatismul zonelor de subductie esto caracterizat prin trei
serii succesive : a) tholeiitic de arc; b) calcoalealin i ¢) shoshonitic sifsau
alcalin, dispuse zonar, aploxlmatlv in aceea$1 ordmc, fatd de inclinarea
planului Benioft (Jakes White, 1972; Miyashiro, 1974 ; Condie, 1976).
Cresterea alcalinitifii 1nagme101‘, spre conti’nent, este explicatd de autorii
acestui model, prin mirirea adincimilor §i presiunilor la care are loc pro-
cesul de fuziune partiali i un aport de alcalii, din profunzime, rezultate
prin ,,degazeificarea’”’ mantalei in lungul planului de subductie (Miyashiro,
1974). De asemenea gradul de suprasaturare in silice poate determina apa-
ritia magmelor acide cu caracter alcalin (Miyashiro, 1974).

In consecintd admitem prezenta unei zone de subductie in orogenul
nord-dobrogean, care a functionat aproximativ intre Carboniferul inferior
$1 Permianul superior, cu o duratd de cca 120 m.a, Magmatisniul generat
este reprezentat prm irei seril succesive: a) bazic cu caracter efuziv,
care ar putea proveni dintr-un magmatism tholeiitic de arc, dind nagtere
unor nivele de tufuri din formatiunea de Carapelit (Giuseid, 1974, p. 40")
care in parte (faciesul de Micin), are caracter de flis (Sindulescu, 1984);
b) calcoalealin din carc au evoluat granitoidele postcarapehtlce din ma-
sivele Greci, Pricopan; c) alcalin, care a generat masivele Iacobdeal
antra, Rogie, Secar de asemenea postearapelitice. !

Aparltla magmatismului alcalin, in stadiul de coliziune se poate ex-
phca prin actiunea complexi a -principalilor factori de control : 1. compo-
zifia litosferei subduse (crustd oceanicd <+ pd,tm'a sedimentars) ; 2. fuziunea
partiald a -litosferei, controlatdi de factori geotectonici (viteza redusd a
‘eonvergentei) gi fizico-chimici (temperaturd, presiune, prezenta apei) §i
‘caracterizatsi, prin topirea succesivd sau incongruentd a unor minerale
principale (cuarf, feldspat potasic, plagioclazi ete.). Topirea timpurie a
.cuarfului poate explica suprasaturatia in silice, iar topirea incongruents.sau
selectivit a feldspatilor — aparifia magmei cu confinuturi mai ridicate in
alcalii, Sciiderea treptati a temperaturii, foarte probabil -datoritd micgo-
ririi vitezei de subductic, face ca fuziunea partiali din stadiul final si fie
"caracterizatd printr-o intensitate mai mic% in comparatie cu etapele an-
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terioare cind s-au format magmele calcoalcaline sau cele cu caracter bazic ;
3. eventual, un aport de alcalii, din profunzime, provenite din astenosfers
printr-un proces de ,,degazelflcare” in lungul planului Benioff. Ace§t1 factori
sint compatibili atit cu modelul de evolutle a magmatismului in zone de
subductie (Miyashiro, 1974), cit si cu date expernnentale (Piwinski,
Wiyllie, 1968).

Adincimea de formare a magmelor alcaline gi calcoalcaline apreciatd
pe baza raportului X,0/(Si0, = 60) (Dickinson, 1968) s-a situat la apro-
ximativ 165, respectiv 115 km (fig. 5). Aceste date coroborate cu dispu-
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) Flg 5 — Dlagrama K.‘,O/8102 = 60.
1 maﬂmatlte alcahne 2, magmatlte calcoalcaline.
Dxagram f01 the ratlo K20/3102 =.60.
1, alkali maﬂmatltes .2, ,_qalc alkah, magmatites,

nerea spatiald a aliniamentelor; de magmatite hercinice sugereazi cf planul
Benioff a fost inclinat spre SV. Crusta consumata, de 1:1p oceanlc, s-a for-
mat probabil, in Devonianul medm—supemor, intr-o zond de distensie
situatd spre NE intre placa Europel orientale (NE) gi microplaca Moesics,
(SV) si care a evoluat spre un: rift-océanic, cu dimensiuni relativ reduse.
; Aproxunatlv pe masnurd ce s-au.format, magmele an migrat. ascen-
dent, in anumite etape sau faze, sub. mﬂuenta compresnmﬂor geotectomce
din zona de convergentd a plicilor §i a prezen’rel cidilor de acces. Acest
fapt este sugerat atit de relatiile de virstd relativd dintre diferitele tipuri
de roci, cit ¢i de datele geocronologice, care au ariitat ci cele mai vechi
virste K/Ar sint de 320 m.a. pentra magmatismul calcoalealin §i- de 264
m.a. pentru cel alcalin (Minzatu et ali, 1975) :Procese tectonice ulterioare
punerii in loc a intruziunilor au condus la. aparitia locald, in masa corpu-
rilor eruptive, a unor zone de deformare reprezentate prin euart cu ex-
tinctii ondulatorii accentuate, textm‘l orientafte, cataclaz1te, mllomte,
chvaqe de forfecare etc. :
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Obiectia principald care se poate aduce impotriva unei zone de sub-
ductie este, dupi cum a subliniat §i Sdndulescu (1984), absen{a unei
suturi ofiolitice hercinice. Considerdm ins§ cf aceastd situatie s-ar putea
totusi explica prin anumite particularititi ale zonei de consum.

In acest mod se constati ci succesiunea, dlspunerea, zonard, si chi-
mismul magmatismului hercinic din Dobrogea de Nord se incadreazs
in mod satisficitor, in modelul evolutiv mentionat, corespunzind, cel
putin in parte, unui magmatism de tip andin (Mitchell, Garson, 1976,
tide Mitchell, Garson, 1981), sau unor asociatii tarde — sau posteinematice,
ultimele fiind caracterizate in general prin prezenta granitelor alcaline
(Réadulescu, 1979).

Sintetizind datele de mai sus prezentdm in figura 6 un model ipo-
tetic privind evolutia magmatismului hercinie din orogenul nord-dobrogean.

Fig. 6 — Model ipotetic pri-
vind geneza magmatismu- sy
Jui hercinic din orogenul

Falm Peceneug&(umenu

nord-dobrogean. A
1, crusti continentald; 2, :
crustd oceanicd; 3, sedi-
mente ; :4, magmatite ba-
zice (tufuri); 5, magmatite

calcoalcaline; 6, magma-
fite alcaline; 7, astenosfe-
rd; 8, curenti de convectie;
9, sensul de deplasare a pli- ‘ I
cilor; A — Devonian me: c 7
diu-superior: expansiune
+ crusta oceanici; B —
Carbonifer inferior: subduc-
tie 4+ magmatism bazic;
C — Carbonifer mediu: D
subductie + magmatism

calcoalcalin; D — Carbo-
nifer superior-Permian: co-
lizivne + magmatism alca-

lin suprasaturat in silice ——— 3

PEO = placa~ Europei“'“o—" R [/\ e J1 Flmm[@ {' j3 [V' \j ;V-lA
rientale ; PM = microplaca : . g
Moesicd’; OND = Orogenul : Lo« +ds L J(’ &5 \\/3 =t

nord-dobrogean.
Hypothetical model'on the origin 6f the Hercynian magniatism-in the North Dobrogean - Orogen.
1, continerital erust; 2, océanic' crust; '3, sediments; 4, basi¢c magmatites (tuffs); 5, cale-
alkali magmatites ; 6, alkali magmatites; 7, astencsphere ; 8, convection currents; 9, direction
of plate movement; A — Middle-Upper Devohian: spreading -+ oceanic crust; B, Lower
Carbomfclous subduction + basic¢ magmatism ; 'C — Middle Carboniferous: subduction -~
calc-alkali magmatisin; D — Upper Carboniferous-Permian: ‘collision 4+ alkali" magmatism
suprasaturated m sxllca PEO = East Europecan Plate; PM = ’\Ioesmn \Ilcroplale OND =

: North” Dobrogean-Orogen.’
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5. Coneluzii

Din congideratiile expuse rezulti ci asociatia granitelor alcaline cu’
riebeckit gi/sau egirin, din masivele Tacobdeal si Piatra Rosie, a derivat
din magme care ar fi putut si fie generate intr-o zond de subductie si-
tuatd la contactul convergent dintre placa Europei orientale si microplaca
Moesicd. Subductia, asociatéi cielului hercinie, ar fi fost activii aproxi-
mativ intre Carboniferul inferior ¢i Permianul inferior, avind o duratii de
cca 120 m.a.

Magmatismul formaJt in aceste oondluu frcotectomce se ca.racteu—
ZeRZ, pnntr—o zonalitate specifict zonelor de subductle, din care se poate
deduce ci planul Benioff & fost inclinat spre microplaca Moesici. |

Aparitia magmelor alcaline — acide, in stadiul final al convergeni;el,
s-ar putea explica, in aceasts ipotezd, prn actiunea complexii a principa-
lilor factori de control, mentionati mai sus.

Aproumatlv pe misurd ce magmele s-au format, acestea au mlgrab
ascendent, in diferite etape*sau fa,z_,e, sub influenta compresmmlm geotec-
tonice din zona de convergentd a plicilor litosferice. Procese tectonice
ulterioare punerii in loc a corpurilor eruptive au dus la deformiri locale in
masa acestora.

In ansamblu, magmele eare au generat asociatia Granltelor a,lcmlme
din zona Turcoaia ar reprezenta stadiul final de evolume a magmatismului
hercinic din orogenul nord-dobrogean, care pare i com\pundw, cel pufm_
partial, unui maﬁmatlsm de tip andin.

2 Llectuat la calculatorul electronic dupd programele CAPE, FVUL si CATA de ciitre
dr. P. Ande‘u pentru care {i aducem mulfumirile noastre.
4 Analizele au fost cfectuate de A. Serbinescu si G. Grabari, peniru care le aducc'n mul-
tumirile noastre.
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ON THE ORIGIN OF THE ALKALI GRANITES IN THE
TACOBDEAL AND PIATRA ROSIE MASSIFS (NORTH DOGROGEA)

(Summary)

The eruptive rocks in the Iacobdeal and Piatra Rosie massifs belong
to the North-Dobrogean intracratonic orogen. They were generated within
the Hercynian cycle. These rocks form plutonic bodies represented
by various types of granites with riebeckite and/or egyrine, quartziferous
alkali syenites or subvolcanic bodies consisting of porphyric microgranites
and alkali rhyolites disposed on two NW— SE alignments, zupprouma,tely
parallel to the main folding trends.
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The alkali magmas from which they:derived might have been formed-
in a subduction zone at the convergent contact between the East-European
Plate (NE) and the Moesian Microplate (SW). The subduction was active
between the Lower Carboniferous and the Upper Permian; it lasted ca
120 MA and its Benioff plane dips towards SW. The resulting magmatism
is characterized by three successive series: basic (tholeiitic?), cale-alkali
and alkali, arranged in the same order as against the dipping of the sub-
duction plane. The genesis of the alkali magmas suprasaturated in silicas
is explained by the complex action. of the main control factors : 1, compo-
sition of the subducted lithosphere (oceanic crust - sediments); 2, suc-
cessive and/or incongruent fusion of some 1nain minerals (quartz, alkali
feldspars, plagioclase) from the compressed lithosphere; 3, alkali supply.
from the depth, resulting from the ‘‘degaseification’ of the asthenosphere.
The depth of formation of the alkali magmas, estimated according to the
ratio X,0/8i0, = 60, was situated at about 165 km. Almost simulta-
neously with their formation the magmas migrated upwards, in different
stages, under the influence of the geotectonic compressions in the eonver-
gence zone and in the presence of the. access ways. This fact is suggested
both by the relative age relationships between the eruptive rocks'and by
the geochronological evidence previously obtained using the K/Arimethed.-
Tectonic processes subsequent to the emplacement of the intrusions. déter-
mined the appearance of zones with local deformations within the eruptive
bodies, materialized by the presence of quartz with undulatorv extmctmns,
oriented structures, cataclasites, mylonites.

On the basis of all the above-mentioned data a hypothemc mod_el
is proposed referring to the evolution of the Hercynian magmatisn: in the
Nortk-Dobrogean Orogen which points out that the alkali granites and
the associated rocks of the Iacobdeal and Piatra Rogie massifs were formed
in the stage of colhsmn between the East—European Plate and the Moesian
Mlcroplate '
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PETROLOGIA ROCILOR MAGMATICE

DATE PETROLOGICE ASUPRA CORPURILOR INTRUSIVE DIN
PARTEA SUD-ESTICA A LANTULUI VULCANIC NEOGEN OAS-
TIBLES (INTRE VALEA FIRIZA SI BOTIZA)!
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MARINEL KOVACS %, OSCAR EDELSTEIN 2, DUMITRU ISTVAN 2, NICOLAE
POP 3, ALEXE BERNAD 2, DRAGOS$ STAN 2

#
Pelrology. Intrusive rocks. Andesites, microdioriles. Quarlz diorites. Chemical analyses.

Magmatic differentiation. Tonalites. East Carpathians — Neogene eruptive — Qua-=
lernary — Gutin. 2 3 . "

' Abstraet

Petrological Dala Regarding the Intrusive Bodies in the South-Eastern Pari of the Oas~
Tibles Volcanic Chain ( Between the Firiza Valley and Boliza). Within the area we refer to in
the. present paper, intrusive bodics have the widest development in the whole Oas-Tibles vol-
canic chain, and over 300 bodies which are known were taken out by, erosion and many others
wer¢ intercepted in the mining and drilling working. They maiuly appear as apophyses, while
dykes, sills and microlaccolithe are more rare. They generally have smaller dimnensions, rarcly
exceed one kilometre and intrude Paleogene and Neogene sedimentary formations and less
frequently, Neogenc volcanic rocks. In the contact arca, in many cases, there occur thermome-
tamorphism aureoles with specific products (hornfelses) which belong to the albite-epidote and
amphibole facies. Some hodics are accompanicd by contact breecias. Petrographic types that
make up intrusive bodics arc (in order of their frequency) :

— andesites, microdiorites and diorites, representing over 709, of the bodies;

— quartz-andesites, quartz-microdioritcs and diorites ;

— (micro) tonalites, (micro) granodiorites and macroporphyry dacites, quartz monzo-
diorites and monzogabbroes, subslantially subordinated to the others, sometimes as isolated
occurrences. They are either pyroxenic — dominated or with pyroxenes 4 hornblende 4
hiotite.

1 Depusi la 26 noiembrie 1986, acccptati pentru comunicare si publicare la 20 mai
1986, comunicatd la ‘Simpozionul din 23 noiembrie 1985. .

2 intreprinderea de Prospectiuni si Exploriri Geologtce ,,Maxamures” Str. Victoriei
nr. 146, Baia Mare, 4300.

3 Tnstilutul de Cercetdri si Pro1ect4r1 pentru \Imcreun Nefeloase Str. Victor Babes

nr. 62, Baia Mare, 4800.
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Wil some exceptions, struclurally and texturally, the rocks are holocrystalline, predo-
minantly porphyritic and fine grained. Many of them have transitionally aspects of the
andesite-prophyry microdiorite and microdidritc-diori{c-porphyry types. There arc both ihe
‘microstructures 15‘pichl of intrusive facics and microstructures specific to effusive rocks.

The petrochemical study achieved on the basis of 60 chemical analyses ol silicates, re-
presenting {hie main petrographic types proves in many ways the resemblance to lavas in the area.

A scries of indexes (Peackok, Ritlmann) and diagrams (K,0/8i0,, FeO*/Mg0—Sio,,
]\Ig0/1700+Fc203) prove the calc-alkaline characler of generating magmas and their helonging
to 1he calc-alkaline series.

Résumé

Données pétrologiques sur les corps inlrusifs de la partie sud-orientale de la chaine volce-
nique Oas-Tibles (enirc la vallée de la Firiza et Botiza). Dans la zone qui fait objet de cette
étude, les corps intrusifs sont les plus développés de toute la chaine voleanique Oas-Tibles :
on connait plus de 300 corps découverts par ¢rosion ¢t de nombreux corps interceptés par les
travaux miniers et de forage. 1lls apparaissent surtout comme des apophyses, les dykes, les
5ifls et les mictolaccolites étant plus rares. Généralement ils ont des dimensions petites, en dé-
passant rarement un kilométre et percent des formations sédimentaires paléogénes et néogenes
¢t plus rarement des volcanites néogénes. Dans la zone de contact se développent souvent des
auréoles de thermométamorphisme 4 produils spécifiques (cornéennes) appartenant au faciés
albite-épidolique et hornblendique. Certains corps sont accompagnés par des bréches de con-
tact. Les types pétrographiques qui forment les corps intrusifs sont (en ordre de la fréquence) :

— andésites, microdiorites ct diorites, en représentant plus de 70% des corps;

— andésiles, microdiorites et diorites quartziféres ;

— (micro) tonalites, (micro) granodiorites et dacites macroporphyriques, monzodiorites
et mouzogabbros quartziféres, heaucoup subordonués aux autres, parfois comme des appari-

'

tions isolécs. Ils sont soit cxclusivemcnt per\éniqucs — prédominants, soit a pylo\cnes -

liolocristallines, surtout porph}nqucs et Ey granulatlon pctltc Bequcoup d’eu\ ont des aspects
transitionaux de type andésite-microdiorite porphyre et microdiorite-diorite porphyre. Sauf
Jes microstructures caractéristiques aux faciés intrusifs, il y a aussi des microstructures spéci-
fiques aux roches effusives. L’étude pétrochimique réalisée A base de 60 analyses chimiques de
silicates, représentant les types pétrographiques principaux, atteste la ressemblance en plu-
sicurs €gards avec les laves de la zone. Une série d’indices (Peacock, Rittmann) et de diagrammes
(K,0/810,, FcO*/MgO—SiOz, MgO/FeO +Fe,05) attestent le earactire calcoalealin des magmas
générateurs et leur appartenance aux séries calcoalcalines,

Introdueere

Zona la care se referi lucrarea include partea sud-estici a muntilor
Tgnig (intre valea Firiza si Valea Cavnicului) si muntii Viratee (intre Valea
Cavnicului si Botiza) — figura 1. Este zona in eare corpurile intrusive
au cea mai largd dezvoltare (la nivelul actual de cunoastere) din intregul
lan{ vulcanic neogen Oas-Tibles — exceptind muntii Tibles, exclusiv
subvulcanici.
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Magmatismul neogen s-a manifestat in aceastd zond in mod complex,
dind nastere la produse apartinind atit faciesului vulcanic (exploziv gi
efuziv) cit gi celui subvulcanic. Manifestdrile magmatice sint de virstd
Dannoma,n—phocena, produsele Vulcamce fiind reprezenta,te prin andezite

e

. Fig. 1 — Localizarea zonei studiate in cadrul lanfului
vulcanic neogen Oas-Tibles.
Location of the studied area within the Oas-Tibles
Neogene volcanic chain.

o3

cuarfifere, dacite si riodacite pannoniene, andezite piroxenice, cu piroxeni
si amfiboli, cu piroxeni, amfiboli 4 biotit, cuar{-pontiene, andezite piro-
xenice, cu plroxenl -+ amfiboli, cu piroxeni, amfiboli, biotit si cua,r‘p, an-
dezite cuartifere §i dacite cu biotit pliocene.

Manifestdrile cw caracter intrusiv derulate pe intreg acest 1nterva1
au dat nagtere la numeroase corpuri intrusive in relatii cu formatiunile
sedimentare paleogen-ponfiene si cu vulcanitele mai sus descrise.

Plecind de la rolul metalogenetic tot mai 1mp0rta,nt al corpurilor
intrusive in zona Baia Mare, lucrarea de fati isi propune s& abordeze
studiul acestora prin prisma datelor de ordin petrogr&ﬁc, mineralogic si
petrochimic. Studiul are la bazd cartirile de foarte mare detaliu ale tututor
corpurilor intrusive ce afloreazi intre valea Firiza si Botiza §i a marii
magorlta,tl a corpurilor prinse in forajele si lucririle miniere e‘cecutato in
zond. Suportul datelor mmera;logme—petmmaﬁce il constituie studinl mi-
croscopic al peste 700 de sectiuni subtiri reprezentind corpurile mai sus
amintite. Precizim cid zona Poiana Botizei n-a ficut decit in parte obiectul
acestei luerdri. : ¢

1. Date generale privind corpurile intrusive din zona studiatd

Pe ansamblul zonei sint cunoscute peste 300 de corpuri intrusive
scoase la zi prin eroziune $i numeroase altele interceptate in lucrarile
miniere i de foraj. Desi rispindite in intreaga regiune, la nivelul actual
de cunoastere se poate vorbi de o grupare a corpurilor in citeva zone de
maximé dezvoltare (ca numir §i volum) si anume :

. — zona Herja—Chiuzbaia—Baia .Sprie, unde se cunosc la supra-
fais cca 25 de corpuri in structura Herja—Poca (majoritatea grupate pe
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o suprafatd de 0.7 x 0,7 km, in aria grupului sudic de filoane), cca 23
corpuri in bazinul Valea Migurii—Chiuzbaia, grupate pe o suprafatd de
1,3 x 1,6 km §i cea 10 corpuri in zona Valea Tulbure—Valea Limpedea
(Baia Sprie). Oele mai mari sint corpul din virful Poea (600 /400 m) si cel
dintre Valea Mare si Valea Strimtorii (1000/750 m). In mina Helja, pe
ling# corpul central de form# izometricd, cu diametrul de 250 — 350 m,
sint numeroase apofize si dyke-uri, ultimele avind grosimi de 20—50 m @i
lungimi de 500—800 m;

— zona Cavnic—Roata cu doud ,,subzone” distinete: 1. Cavnie
Sud (bazinele vailor Tisa, Albd si Higea) unde se cunosc peste 20 de corpuri
de forme si dimensiuni variate; 2. Roata, unde ca o particularitate, la
suprafatd sint doar mtev“, fiind ins# numeroase in subteran §i in forajele
structurale executate in ultimii doi ani;

— zona Bloaja—Rotunda Strimbu unde se cunose la. suprafa{d peste
80 de corpuri intrusive, de mérimi diferite — de la cifiva metri la peste
1 km sifoarte variate petrografic — mineralogic si structural;

— zona Biiut—Valea Tocilei cu aproape 40 de corpuri cunoscute
la suprafatd si multe altele in subteran (Breiner, Petrn i Pavel);

— zona Jereapin N—Glod—Botiza cu cea 90 de corpuri carto-
grafiate in intreaga zoni, cele mai numeroase fiind in zonele Izvorul
Negtu—‘\hraareta, Izvorul Peris—Migle (Glod) si bazinul Valea Sasului
(Botiza). In general cu dimensiuni mici, cel mai mare avind 500 m;

— 'zoha Poiana Botizel unde se cunose peste 50 de corpuri intrusive
la suprafatd, de mict dlmcnsmm si citeva in lucrarllc miniere de la (*Nmm
i Coasta Ursului.: it

Formatiunile intruse pe ansamblul zonei smt reprezentate prin roei
sedimentare de virstd paleogend si neogend si vuleanite neogene (s1tuat11
mai pufin freevente). o

Formele de zicimint sub care se prezinti corpunle sint :

— apofize cu aspect neregulat, cu dimensiuni in general mici; in
numeroase foraje din zona HuJa Chluzbala, Roata, Rotund‘m (Kele-
men) rocile magmatice in facies intrusiv interceptate imbracii acest as-
peet. intr—unul din aceste foraje (518 — Valea Maour11~0h1u7ba1a) an
fost 1nterceptate nu mai. pufm de 16 apofize, cu grosimi cuprinse intre
0,1 §i 9 m, pe un interval de 248 m (intre m 152 — 400)

— dyke-uri, mult mai putine, cele mai mari flmd cele din ming Herja,
de la Serpentinele Gutinului §i cel din Valea Tocilei (peste 1 km lungime);

— silluri, cunoscute doar in bazinul Viii-Albe—Cavnic;

= mlcrolacohte citeva corpuri de dimensiuni mai mari cum ar h
cel de la NV de vm‘_ul Zdircea Mare si din Migura Ciorii din zona Bloaja
—Rotunda sau corpurile din ‘virful Poca si el din forajul 519 Poea
Sud.

Re ansa.mblu, dimensiunile corpurilor variazi intre citiva metr
si 1,5 km. -

In ceea ce priveste virsta roeilor magmatice ce intr in aleituirea
corpurilor intrusive din zona studiati, dln relatiile acestora cu 'forma-
tiunile intruse mai sus descrise s-a putut stabili virsta pannonlan—phocend‘
Corpurlle de andezite cuartifere de la - Cavhie sint de virstdh pannoniani
prin paralelizarea cu lavele al céiror eorespondent intrusiv il reprezinté;



5 CORPURILE INTRUSIVE DIN° SE MUNTILOR OAS-TIBLES 101

marea majoritate insid sint de virstd pontian-postpontiani, pe baza rela-
tiilor directe dintre corpuri si vuleanitele pannonian-pontiene din citeva
zone (Higea, Roata, Rotunda, Jereap#n). Unor corpuri le-a fost atribuits
virsta pliocend pe baza corespondentelor de ,ordin petrografic- petro-
chimic cu produse efuzive de aceastd virsta. Este vorba de citeva corpuri
ce reprezintd faciesul intrusiv al andezitelor de Mogosa din zona Cavnic
Sud (Piatra Tisei, Dealul Berarului) st Suior.

'
2. Caraeterizare petrograficdd st mineralogiei

Pe baza eompozitiel mineralogice, tipurile petrografice ce intrd in
alcdtuirea corpurilor intrusive din  zona studiaté sint (in ordinea frecven-
tei) : andezite, microdiorite si diorite, andezite, microdiorite si diorite
cuartifere, roci tranzmonale de tip (micro) diorit - cuarhfer ‘(micro)
tonalit si (micro) tonahte (micro) granodiorite si dacite, micromonzo-
diorite si micrmhonzombbroun cuartifere. Exceptxnd prlmele doud tipuri
pnncxp(»lo celelalte sint mult subordonate i cunoscute mai ales in partea
esticd a zonei, respectiv Biiut—Poiana Botlzel

' 2.1. Andezite, microdiorite st diorite 7

Rocile apartinind aeestul tip petrografic sint cele mai ri LSplndltc,
-reprezentind peste 70% din corpurile din zona studiati. Se cunose in
absolut toate zonele de maximid dezvoltare a corpurilor. La rindul lor,
andezitele reprezintd mai mult de jumitate din total.

Din punct de vedere mineralogic, rocile acestui tip sint fie exclusiv
piroxenice, fle’ eu piroxeni 4. amfiboli + biotit + cuart. Predomind pe
ansamblu rocile exclusiv piroxenice, a cdror compom, ¢ mineralogicéd
este redatd in tabelul 1. =

TABELUL 1

Compozilia mineralogiec. modalé a andezitelor, microdioritelor $i diorilelor exclusiv piroxenice

¢

Componenti (%)
=5 N . ~+  Fenocristale i ;
Tipul de roeid Masi {“;‘vda‘
Plagio-~ % —r mentala
e e Piroxeni | (mezostazi)
Andezite A P O R R - Do (L TR S, T A
Microdiorite si>‘microdiorite porfi-- . ! p : it
rice . 2576 . 35— 60 .. 8—-24 0—60
Digcrite si diorile porimcc v 30170 30—863 . 10—-30 0—53

In toate cazurile sint prezenti atit orto- cit si clinopiroxenii, in ra-
poarte va riabile, cu predominarea pe aunsamblu a ortoplroxenulul Clino-
piroxenil sint reprezentati prin termeni augitici, de reguli maclati iar orto-
piroxenii prin termeni eu 30 — 70% FeSIO ;
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‘. Desi rispindite in intréaga regiune studiatd, sint citeva zone cu
corpurl reprezentate prin andemte, mlcrodlorlte §i diorite exclusiv piro-
xenice : Izvorul Perig—Migle (Glod), Izvorul Alb (Biiut), I’ntra Tisei—
—Dealul 'Beérarului (Cavnic Sud) §.a.

. Prezenfa sau absenta in rocd a amfibolului, biotitului §i a cuartului
duce la o mare varietate compozmonald cu Separarea & numeroase ‘sub-
tipuri §i varietdti, mai ales la. mivelul andezitelor. Cele mai rispindite
dintre acestea sint roclle cu piroxeni si hornblend4 si eu piroxeni, hornblend#
si biotit. In cadrul primelor, hornblenda poate ajunge la maxim 79, din
masg rocii, participind in proportii aproape egale cu piroxenul, sau chiar
depé@indu -1 (vezi rocile din bazinul Viii Migurii—Chiuzbaia). Ea poate
fi insd §i, mult subordonaté piroxenului (raport 1/9.— 10), cum este in
cazul andemtelor din sillurile de pe Valea Albi—Cavnic.

Rocile cu biotit sint mai rare, participarea lui in compozitia rocilor
respectlve fiind redusi cantitativ (maxim 2% De reguld apare in rocile
in care este prezent si amfibolul — mai ales in zonele Rotunda, Jereapdn
N —Botiza, Poiana Bot1/e1 dar se cunosc §i andezite cu piroxeni §i biotit
(Botiza —Obirsie Valea Sasului §i Valea Vmulul) ' ,

Unele roci au sicuart maomatle in mod spora,dlc, ca fenocristale
de reguli de mici dimensiuni — zona Hubert si Valea Cutilor—Herja,
Obirsie Valea Sasului—Botiza, in zonele Rotunda s§i Poiana Botizei.

v

‘ . 2.2. Andezite, microdiorite si diorite cuarfifere

‘ Oompozwla mineralogicit a acestor roci- este. redatii in tabelul 2
' TABELUL 2

1

% :
Compozilia mineralogicd modald, a andezifelor, microdioritelor “§i diorifelor cuarfifere

FTCERS © Componenti (%)
. Fenocristale Masa fun-
Tipul de roci damentali
Plagio- | o Piro- fAmIi-| . .. (mezos-
clazi | (% Anf Cuart| o )0y | Biotit) { raz)
Andezite cuartifere 24—-33 |26—50f 1—5 | 5—15 0—06 [0—2 52—70
Microdiorite si microdiorite por-
firice cuargifere 25—70 |28—55; 0—4 | 7—20/ 0—2 [06—1,5 0—66
Diorite cuartifere porfirice 35—55 |26—56f 0—3 | 6—17} 0—6 |0—1 30—58

Andezitele cuartifere sint mai putin rispindite: apartin acestu
tip de roci faciesurile intrusive ale andezitelor cuartifere pannoniene de
la Herja (tip Valea Cutilor) §i Cavnic, citeva corpuri din zona Rotunda—
Zdircea si o parte din rocile ce aledtuiese dyke-urile compuse de la Serpen-
tinele Gutinului. In toate aceste andezite, cuartul este prezent ca feno-
cristale de dimensiuni variabile (0,4 — 4 mm), de reguld corodate magma-
tic, uneori chiar cu aspect scheletlform 51 mal rar rotunjite, cu coroane
de reactie gpecifice.

Microdioritele cuartifere sint cele mai rispindite din acest tip de
roci, fiind intilnite practic in aproape toati regiunea studiati. Sint, totusi
unele zone in care corpurile alcdtuite din microdiorite cuartifere sint in
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numir mai mare — Herja, Roata, Rotunda, Biiut. In general sint porfi-
rice, aspectele echigranulare fiind rare: (zona Rotunda)

Dioritele cuax’tglfere a8a cum reiese si din tabelul 2, au totdeauna
caracter porfiric si sint mult subordonate din punct de vedere al ocurentei
(zonele Roata, Rotunda, Biiut—Breiner).

Tn microdiorite si diorite, cnartul este-in rare cazuri ca fenocristale
fiind in general prezent in meyostaze“b unde apare sub doud aspecte : (1)
ca §i crlstale xenomorfe §i mai rar bipiramidate sau patra,tlce cu dimensiuni
compa,r‘lblle cu ale microeristalelor de plagioclazi §i (2) 1nterst1flal intre
cristalele de plagioclazi, fiird a avea forme cristalografice bine 111(11v1dum-
lizate. In unele microdiorite i diorite, mai ales din zona Biint—Poiana
Botizei, apare in miei ca,nmtdm feldspa,tul alcalin, aldturi de cuartul xeno-
mort si plagioclazii de me/osmm

Din punet de vedere al varietdtilor, mmeralomce separate pe baza
prezentei §i a proportiei de participare a mmerale101‘ mafice, se remarei
urmitoarele aspecte : (1) pe ansamblu predomini net \'arletatlle exclusiv
piroxenice; (2) in cadrul andezitelor cuartifere nu se cunose v anetatl fard
amfiboli; (3) microdioritele si dioritele cua;rmfere cu amfiboli sau cu amfi-
boli §i biotit sint mult subordonate celor exclusiv: piroxenice.

2.3. (Micro)tonalite, (micro)granodiorite si alle tipuri e’ roci

‘ . mar putin frecvente x

-Aceste roci sint mult subordonate celorla,lte tipuri deserise, majori-
tatea intilnindu-se in. zona Biiut—Poiana Botizei. Cele mai. frecvento
sint-roecile cu caracter tra,nquonal de tip. (micro)diorit cuartifer —(micro)
tonalit. In general sint roci porfirice' cu -mezostazi holoeristalin-cvasi-
echlgranulara sau-chiar echigranulari: §i-in care cuartul participi in. pro-
porfii insemnate - aldturi de. componenta, feldspaticd (plagioclaz, acid).
Tn tabelul de. mai jos este redati compozitia mineralogici a unei astfel
de roci din zona Baint (Valea Caprei). . :

TABELUL 3,

Compozifia mzneralogxcd modald a unei roci de trecere spre lonalzie

. R Fenocristale 4 g ,
Componenti - - - : Mezostazd
d Ly Plagioclazi | Piroxeni )
Proportia de par- 36 | 12 ‘52‘ Cuart 35
ticipare (%) o Plagloc]am 55
& * Piroxeni : 7
Minerale opace 3 .

Cuartul este in general xenomorf, adesea rotunjit §i in rare cazuri
bipiramidat. Foarte rar apare si feldspatul alcalin alituri de plagioclaz
si cuart dar cu cresterea proportlel in eare el participd in masa rocii se
face trecerea spre (m]CI'O)OT anodiorite. In zona Cavnic (mina Boldut) este
evidentiat un corp de granodiorit — Pop et al..(1984), in care apar feno-
cristale de ortoclaz.
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Alte tipuri de roci ce intrd in alcituirea corpurilor intrusive din
zona studiatd apar cu.totul izolat. Astfel in dyke-urile compuse de la
Serpentinele Gutinului apar dacite macroporfirice cu hornblend&, biotit si
piroxeni, iar in zona Cisma—Poiana Botizei, Pop et al. (1981) descrin
aparitii izolate de monzodiorite si monzooabbrourl cuartifere. In mezoshza
acestor roci au fost ev1den1;1ate concre%en grafice.

f

3. Aspecte structo-texturale

- Aspectele structo-texturale ale rocilor in facies intrusiv din zona
studiatd, ca dealtfel din intreaga arie a muntilor IonB—Vdratee au fost
abordate pe larg intr-o lucrare recents (Kovacs, 19 80)

Prin prisma gradului de cristalinitate, aspectele sﬁructo texturale
de ansamblu ale tlpurllor de roci descrise qmt

— holocrlstahne, inechigranulare (porfirice) si echlgranulare, ulti-
mele fiind ins& mult subordonate (microdiorite §i mai rar dlorlte in muntii
Varatec) ;

— hipocristaline, reprezentate prin unele andezite si dacite care
contin in masa fundamentald sticli (in mici ca,nt1t<ut1) Aceste aspecte sint
extrem de rar intilnite.

in general rocile au granulai;xe mica (mlcrogmunpoase) si medie
(medludrauntoase) cu predominarea netd a primelor. Prin prisma dimen-
siunilor absolute ale fenocristalelor §i ale microcristalelor din masa funda-
mentald, se individualizeazd unele aSpecte structurale cu caracter tranzi-
tional : microdiorit — diorit porfiric, andezit — microdiorit porfiric si
andezit —diorit porfiric. In cazul ultimelor doud aspecte tranntlonale,
microstructurile sint intotdeauna holocristaline, neorientate, cu un earac-
ter mai mult sau mai putin echigranular. Aspectele’ qtructu‘rale’ de tip
andezit —microdiorit porfiric sm’o“foarte raspmdlte 111 mtreaﬂa Zoni
studiati. i =

In ceea ce priveste mlcrostructurlle ce caracterizeazi rocﬂe studiate,
se regisesc atit microstructuri specifice faciesurilor efuzive — in unele
andezite si dacite cit si o serie de aspecte caracteristice faciesurilor intru-
sive. Acestea, functie de gradul de idiomorfism, dimensiunile relative ale
microcristalelor §i de texturd se grupeazé in urmétoarele tipuri :

1. holocristalin —hipidiomorf spre panidiomorf-granulare, cu texturs
orientatd sau masivi; sint mai putin riaspindite pe ansamblul zonei;

2. holocnstalm—hxp1d10morf-gmnulare, care la rindul lor pot fi:
a) cu microcristale de mirimi diferite §i texturd orientatd sau masivi;
b) cu caracter cvasiechigranular — cele mai ridspindite din acest tip;
¢) eu microcristale pitratice de cunart cu dimensiuni mai mari decit granu-
lagia medie a mezostazei §i d) cu cuart interstitial. Ultimele doud subtipuri
sint caracteristice microdioritelor §i dioritelor cuarfifere si rocilor de tre-
cere spre tonalite §i m1crogranod10r1te g

3. holocristalin-allotriomorf-granulare, fie - echlgranula,re (,;zaha-
roide”) fie cvasiechigranulare. Sint caracteristice aspectelor structurale
tranzitionale de tip andezit—microdiorit §i andezit — dlorlt porfiric, roci-
lor de trecere spre tonalite §i tonalitelor; L R



g9 CORPURILE INTRUSIVE DIN SE MUNTILOR OAS-TIBLES 105

4. microstructuri de tip concresteri — prezente in dacitele de la

Serpentinele Gutinului si in rocile monzodioritice din zona Cisma —Poiana
Botizei.

ot 4

Au fost evidentiate neomogenititi structo-texturale in cadrul ace-
lorasi corpuri, cu treceri de la roci cu grad decristalinitate mai scdzut la
aspecte cu un grad ridicat de cristalinitate, exprimat. atit prin raportul
fenocristale/mezostazi cit §i prin aspectul microstructural. Acéste neomo-
genititi sint observate uneori chiar la scara unei seetinni subtiri. In con-
trast cu acest aspect, au fost ev1den1;1ate corpun ce prezmta o remarcabild
omogenitate structo-texturald, situatii insi mai putin frecvente.

4. Fenomene la eontaetul eorpurilor eu formatiunile cele cantoneazi

Corpurile intrusive vin in contact cu formatiuni sedimentare si
eruptive generind in zonele de contaet o serie de fenomene specifice,
Un prim aspect legat de acestea este cel al tipurilor de contacte puse
in evidenti, respectiv : contacte nete — mai rar intilnite, contacte indin-
tate — cele mairdspindite si contacte cu formare de brecii de contact. Con-
tactele nete aparin cazul atit al sillurilor, dyke-urilor §i microlacolitelor ¢it
si alapofizelor. Contactele indinfate sint specitice apofizelor, definind prin
acestea contactele neregulate ale ramificatiilor corpurilor cu formatiunile
sedimentare stribitute. La o secard mai miec#d ele se reduc la zone centi-
metrice si chiar milimetrice de eruptiv pitruns in rocile sedimentare
termometamorfozate, cu forme extrem de neregulate. In zona acestor
contacte de reguld iau nastere roci mixte de tip melanj (eruptiv + sedi-
mentar cornelflcafo) gi in acelasi tlmp transformairjle termometamorfice
sint cele mai intense.

Contactele cu formare de brecii de contact sint puse in evidentd in
multe zone din intreaga arie cuprinsi intre valea Firiza si Botiza : Valea
Migurii-Chiuzbaia, Valea Eres-Limpedea (Baia Sprie), Roata, Kelemen-
Rotunda, Cisma-Poiana Botizei. , -

‘Un al doilea aspect legat de zonele de eontaet ale corpurilor intrusive
si formatiunile intruse este cel al transformirilor metamorfice specifice
acestor zone. Din cele trei tipuri de procese nietamorfice evidentiate —
termic de contact, metasomatic de contact si hidrotermal de contact
ne vom referi in acea,sta lucrare doar la unele aspecte privind transfor-
mirile termometamorfice. Amintim totusi ci produse specifice pirometa-
somatismului (skarne) apar in citeva zone — Rotunda §i Valea Alba-
Cavnic.

Transformirile termometamorfice sint de amploare si mtenmtate
diferite functie, in primul rind, de natura formatiunilor cu care vin in
contact corpurile intrusive.

Relatii directe ale acestora cu formatmmle eruptive extruswe (e:xplo—
zive &l efuzive) sintrare sica atare gi observatiile asupra transformérilor de
la contact sint mai reduse. In cele citeva cazuri cunoscute in carée corpurile
stribat lave si vuleanoclastite nu s-au observat transformiri termome-
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tamortice. Usoare efecte termice s-au constatat doar la contactul unor
corpuri cu rocile:-unor secvente vuleanogen-sedimentare, de reguli roci
predominant terigene.

Cele mai semmflcatwe transformiri termometamorfice se intilnese
in zonele de contact cu formatiunile sedimentare. Natura litologicid a
acestora joacZu rolul cel mai important in formarea de produse specifice,
rocile mai fine — aleuritice gi pelitice fiind cele pe seama cdrora iau nastere
cele mai diverse corneene. Pe ansamblul reglunn tipurilor de, corneene
apartin faciesurilor albit-cpidotic (marca major itate), hornblendic i chiar
domeniului de trecere hornblendic-piroxenic (unele corneene cu {eldspat
potasic).

Amintim o serie de cornecne specifice zonei studiate gi care prezinti
si 0 serie de aspecte pmrtlcul‘mre corneene nodulare (1mtate) din zona cu
clorit (aspecte macroscopice remarcabile in zona Rotunda si Cisma-
Poiana’ Botuol); corneene cu epidot i biotit ce in cele mai multe cazuri

prézinti abpoetc rubanate 1mpr1nnte ‘de benzile biotitice §i epidotice

i . TABE
Compoczifia chimicd a preneipalelor tipuri de roci
& Jq N
Sy prl(\)l‘)'c . Localizarea Tip de roci Si0, | ALO; | Fe,0,
= 2 3 4 5 6
1| 16678 Cariera Cotreanta ,andezit ‘piroxenic, 52,10{ 19,00] 6,52
21 LA Interfl. valea Viratec— ;
! valea Tocilei andezit piroxenic 52,63| 18,90 3,26
3] 17791 [ Piatra Tisei { and.—microediorit 53,15] 19,40; 5,10
profir. cu pirox, 5
4 | CV. 425 | F. 231 Roata andezit piroxenic 53,15{ 19,87| 2,26
5 1 90858 Sosea Rotunda dior. porf. cu px. 53,501 22,00 1,95
6 | 7110 AE | Valea Alb3 (Cavnic) and. cu px. si amf{ib. - 53,60] 19,76! 1,24 |
7 | F. 525 )
612 i Herja SV microd. porf. cu px. 53, 95; 22,10{ 2,70
8 | 7111 E | Interfl. V. Albd— andezit cu piroxeni 54,16{ 17,20] 3,73
; Valea Tisei si amfiboli
-,9 | 7112E | Versant stg. andezit cu piroxeni 3 :
! ’ Valea Cavnicului si amfiboli 54,31} 15,80 3,26
10 | 2890 F Valea Rupturii (Glod) andezit piroxenic 54, 50| 14,00} 6,35
11 | F. 525/ | Herja SV microdiorit porfiric 54,70{ 18,60} 2,84
4 109 : cu cuary si pirox.
12 | 13343 L .| Vers. stg. Valca Iigea microd. porf. cu px. 54,78} 16,12) 1,74
13'| 2291 AE | Afl. dr. Valca Borcut and. —microdiorit
(Baia Sprie) ; porfiric cu px. 54,85{ 16,40| 4,42
14 | U, 27 Valea Secu (Botiza) andezit piroxenic 54,91] 16, 95| 3,26
15 | 8153 F Obirsia Valea Alba andezit piroxenic 55,26 16,79 5,00
16 | 3190 E | Virful Poca-Chiuzbaia microd. porf. cu px. si 55,50| 18,60] 5,00
amf{iboli
17 |'23418 Valea Delutului (Rotun- | and. cu piroxen
da) hornblendi 55,55 19,355 2,30 !
18 | 28250 Piatra Tulburii (Jerea-
I © pén) and. cu px, ho, bi, cuarf | 55, 65} 16,58 3,39
19 | 5254 L Valea Caprei (Bdiut) - microd. qz-fer, porf. cu
piroxeni 55,73 17,66 3,40
20 { 13351 L. | Valea Bloaja and. cu px. si amfib. 55,81] 14,55 2,02
21 | 680 P Vers. dr. valea Kelemen | andezit piroxenic 55,95] 15,761 3,97
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de culori diferite — intilnite in toate zonele cu corpuri ;corneene feldspatice
cu andaluzit (Rotunda), corneene cu actinolit §i tremolit larg dezvoltat
(Glod-Botiza), corneene cu cordierit - biotit -+ tremolit in care cordieri-
tul este larg dezvoltat (Kelemen-Rotunda), corneene clinopiroxenice in
care chnopn‘oxenn formeazd. aglomeridri sub forma. de nodule $1 benzi
(Rotunda, Biint, Glod).

/7

5. Date de ehimism

Caracterizarea petrochimicd este realizatit pe baza unui numir -de
60 de analize chimice de silicati, dintre acestea 50 reprezintd analize noi 51
10 sint preluate din htemtum PL tipuri petrogratice analizele sint agtfel
repartizate (tab. 4): 46 analize (77 % reprezints, andezite, microdiorite
si diorite, din care 31 analize (ccm 529,) sint din roci exclusiv piroxenice.
si 15 ana,hze (25%,) din roeci eu pu'oxem §1 amfiboli 4- biotit; 12 analize

LUL 4

din corpurile intrusive

FeO | MnO | MgO | CaO |Na,0

- . (o FeO
K,0 | TiO, | P,0; | CO, HQO"‘IHZO Alk Me§O/ o5 e

71 8] 9|10 11}12}13 ‘14‘f15{16f17(_1?f19i20 1

3,00 0,23] 5,30| 7,70| 2,09 0,90 0,37} 0,37| 1,03| 0,70| 0,07 2,99| 1,79 0.,98[29,76

0,14} 3,20 8,09

3,84 2,60/ 1,30 0,82| 0,15\ u | 0,60] 0,86| 3,90 2,21| 1,5322, 33
4,30! 0,15| 2,65| 8,12| 2,15/ 0,66/ 0,90 0,31] u | 2,15 0,75| 2,81 3,64| 0,62/17.83
5,831 0,16/ 3,90| 8,64| 2,27|' 0,62| 1,00| 0,13| 1,14| 0,54| 0,11 2,89| 2,07| 0,8526.20 |
4,90{ 0,25| 4,35!10, 00| 2,25/ 0,50| 0,45/ 0,10| 0,50| 0,15] 1,95 2,75/ 1,57} 0,72!31.18
5,29 0,14! 3,10/ 7,11 2.62| 1,52| 0,70 0,12| 1,77 2,06| 0,81| 4,14| 2,10| 1, 62}22. 51

7) 2,49| 1,68| 0,80| 0,05, u | 1,15 0,60] 4,17| 2,18 1,59(23, 08
1| 2 1,64) 0,65| 0,14 1,02| 2,09| 0,69| 3,93| 2,14} 1, 38|24, 21

5,291 0,15 4,10| 7,39} 2,47| 1,52} 0,70} 0,13| 1,51} 1,95! 1,16| 3,99! 2,08| 1,41|24,63
5,30! 0,22{ 4,20) 7,57] 2,36/ 1,67; 1,23! 0,18} 0,24] 1,70] 0,84} 4,03 2.77] 1,41]21,13
4,57 0,13} 3,65| 5,57 2,22, 1,66| 0,93| 0,03) u | 1,45 1,15} 3,88| 2,03{ 1,28(24,43

6,29{ 0,14{ 5,40| 7,32| 2,28| 1,40| 1,02| 0,09| 0,98| 0,49 P,82 3,68| 1,48| 1,15(31,56
1 0

5,47| 0,14] 3,90 7,70{ 2,63| 0,97 1
4,84| 0,12] 4,55 8,55 2,10| 1,40 0
3,71] 0,12} 4,30| 6,97 2,46| 1,40/ 0
3,60} 0,15) 3,40] 7,35| 2,41} 1,26] 0

0,17; 0,60| 1,43| 0,45| 3,60 2,45] 1,09{22,75

B 1,03)28,17
0,13} 1,20{ 0,07 1,25] 3,86| 2,02| 1,22(25,48
0,12) 0,24 1,01] 0,25] 3,67| 2,54} 1,08]21,70
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4,80| 0,10{ 3,20/ 6,80 2,05} 1,63| 0,76 0,16] u 2,65| 0,35| 3,68 2,22! 1,08(22, 89
4,36/ 0,17 3,90| 7,47 2,08} 1,88| 0,45 0,07| 0,99 2,31} 0,40} 3,96| 1,99 1,24|24,98

4,76 0,17| 3,60| 6,86 2,24{ 1,52( 0,70 0,10{ 1,02] 1,27| — | 3,76| 2,24{ 1,11,23,35
6,22) 0,15/ 6,00/ 8,30] 2,48} 1,75 0,80 0,06/ 1,06] 0,06| 0,22{ 4,23] 1,37| 1,39(32,48 |
4,34 0,18} 3,30 9,52| 1,82| 1,48} 0,70/ 0,09/ 0,48 0,62| 0,23, 3,30 2,52 0,84/22,13
4,39/ 0,15] 3,80 7,70{ 2,60] 1,45/ 1,00{ 0,12] w / 0,90 0,30{ 4,05} 2,29 1,21[22,95
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0 il 2 3 | 4 | 5 ] 6
29 | 9108 L Vers. stg. Valea Tulbure andezit piroxenic 56,00 17,20 4,98
23 | 91256 Virful Rotunda and. gz. cu px. 56,00 20,00] 1,05
24 | 3102 AE | Vers. dr. Valea Chiuzbaia ;| and. cu px. si ho 56,16 17,95] 4,92
25 | CV 586 | F. 243/514,5 Roata dior. cuartif. porf. 56,45! 15,50 2,40
F .
26 | 5735 AE | Virful Blochis andezit piroxcnic 56,50f 15,84 3,49
27 1 V. 34 Virful Ceturi microd. porf. cu qz 56, 80! 16,70| 3,00
28 { U. 45 Virful Runcanilor microdiorit pirox. 57,021 16,99 2,74
29 | 427 Virful Pictrele de Moard ) i
Biiut andezit piroxenic 57,08| 14,23} 3,76
30 | V. 134 Creastii Valea Viratec— | ' i )
. Valea Tocilei andezit piroxenic 57,13] 18,50{ 4,60
31 | 27820—3| Valea Pietrei (Bloaja) and. pirox. 57,20{ 16,36{ 3,19
32 | 23351 Migura Ciorii (Rotunda) | and.-microd. porf. cu pi-
. : roxeni ’ 57,25/ 19,00 1,65
33 | 25852 Izvorul Negru (Jereapéin) | and. pirox. 57,301 16,07 2,57
34 | 17127—9| Virful Tirsa (Biiut) microd. cuarfifer porfmc
cu px. 57,39 15,31} 5,41
35 | 16010—7| Valea Migura and. microd. cu px. si N
am. 57,42 .22,50] 1,40
36 |CV. 616F |F. 243/628 Roata dior. cuartif. porfiric. 57,43| 17,25 1,27
37 | 119 H Virful Poca-Chiuzbaia microd. porf. cu px. §i am-
] fiboli 57,50(18,63 | 4,66
38 | 13344 L. | Obirgie Valca Cotrean-
ia . andezit piroxenic 57,55 16,26( 3,77
39 | 1619 Izv. Negru (Biiut) andezit piroxenic 57,59 16,18] 4,1
40 | 648 F. 204/7 V. lui Mihai microd. porfiric cu piro-
L . xeni 57,72 17,71} 2,74
41.| 1373 L. | Virful Ceturi microd. porf. cu qz sl px | 57,78 17,59 4,39
42 | 13340 L | Vers. dr. V, Higea andezit piroxenic v |, 57,87 16,54 4,05
43 | 5016 AE | Piciorul Herjei andezit piroxenic 58,07 14,73 3,72
44 7 25878 Mg. Stinisoara (Jerca- | andezit piroxenic cu bio-
: pin) tit 58,17 15,79} 2,61
45 | 1481 Virful Cefuri microd. porf. cu cuart si
i PXx 58,44 17,68] 2,91
46 | U. 37 Valea Secului (Ob. Po-
iana Botizei) andezit piroxenic 58,63| 17,89 2,35
47 | 1069 F. 203/594 Valea lui Mi-~ i
hai microd. porf. cu px 59,13 16,46| 3,04
48 | 13342 L | Vers. stg. Valea Higea andezit piroxenic 59,17| 15,01! 4,09
49 | 6716 F Creasta Sud.DI. Chiuzbaia| and. pirox. cu ho -1 59,37 16,10 3,48
50 | 25367—3| Haldid Roatd and. microd. porf. cu px | 59,55 16,38] 2,88
51 | U, 23 Mg. Paltinului.(Biut) and. pirox. ] 59,691 17,68 3,58
52 | 2900 F . Valca Rupturii (Glod) and. piroxenic 59, 80| 13,00] 6,00
53 | 385 Valea Tocilei microd. cuartif. porfiric 60,09 13,95 3,62
54 | 4166 AE | Valea Eresului andezit cu px si amlib. 60,21} 14,75 4,76
55 | 8149 F | Valea Cavnicului (Cimi-
ne) andezit cuartifer 60,33| 16,49 3,73
56 | 27455—2| Valea Migura and. microd. cu px si am- )
fib. 60,96 13,10 3,48
57 | 402 Valea Tocilei microd. cuar{if. porfiric | 60,98] 14,00/ 3,70
58 | 3517 Oriz. 300 Boldut granodiorit por{. 61,20 16,00/ 2,11
59 | F. 518/ | Valea Magurii (Chiuzba- | and. microd. porfiric cu
1200 ia piroxeni si hornblendi | 61,28] 15,75! 3,25
60 {30513 Oriz. 300 Bolduf granodiorit porfiric 61,95] 15,00 2,54
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TABELUL 4 (continuarg)
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(209,) reprezinté andezite, microdiorite i diorite cuarfifere §i 2 analize
(3%) granodiorite. Aceastd repartizare ilustreazé intr-o anumitd masui
§i frecventa principalelor tipuri petrografice in zona studiaté.

Limitele de wvariatie si continutul mediu pentru principalii oxizi
sint redati in tabelul 5. In acest tabel sint redate spre comparare si con-
tinuturile medii pentru andezite orogenice (Gill, 1981) si diorite (L.e Maitre,
1976).

TABELUL 5
Compoczitia chimicd ca limile de variajie si ca medie peniru corpurile

intrusive dintre valea Firiza si Botiza §i peniru andeziie §i diorile dakd
de Le Maiire i Gill

' Media
1;1; Qi I;j:;é:;ige T Andezite ‘ Diorite
Le Maitre Gill Le Maitre

(1976) | (1981) | (1976)

1 Si0, 52,10—61,95| 56,99 57,92 57,6 57,48
2 ALO, 13,10—22,50| 16,96 16,88 17,3 16‘,67
3 | Fe,0, |1.05—6,52 | 3,43 3,30 3,1 2,50
. 4 FeO 2,64—6,29 4,41 - 4,13 4,3 4,90
5 MgO '1,85—6,00 3,74 | 3,41 3.6 3,71
6 | ca0 | 3.78—10,00 6,82 6,84 a2 6,58
7] Na,0 '] 1,78—3,38 2,40 3,42 3,2 3,54
8 K,0 0,50—3,74 1,67 1,60 1,5 1,76
9 TiO, 0,25—1,25 0,77 0,86 0,77 0,95

Ca o particularitate a compozitiei chimice a rocilor studiate (valabils
dealtfel pentru intregul lant vulcanic Oag-Tibles), continutul in alcalii
este mai scizut datoritd in special continutului mult mai mic al Na,O
comparativ cu mediile citate in literaturd — 2,40 fatd de 3,2 si respectiv
3,5. Doar 3 probe din 60 au Na,O > 3. Continutul in K,O se inscrie in
limite normale pe ansamblul rocilor, existind ins& destul de: multe probe
cu continutul in K,0 ceva mai ridicat decit normal.

Variatia principalilor oxizi cu SiO, poate fi urmiritd in figura 2.
Cu toate cd intervalul de variatie al SiO, este relativ restrins (cca 10
procente) se remarcd tendinta de crestere a alealiilor cu SiO, si de des-
cregtere a AL O, Fe,0; + FeO, CaO, MgO (ceva mai putin evidentd la
ultimul). Cea mai mare dispersie a velorilor o prezintd ALO,.

Conform indicelui Kuno (st) — cuprins intre 14,30 si 34, 49, cca
179 din probe se incadreazi in rocile intermediare (10 <<si < 20) si
839, in rcecile bazice (st >20), din care 759, au st cuprins intre
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Fig. 2 — Variatia principalilor oxizi cu SiO,.

Variation of the main oxides with SiO,.

I3

20 ¢i 30.8 89, au s¢ >30. Indicele serial Rittmann (<) este cuprins

caracter pacific puternic (1 < = < 2); 209 din probz
extrem (0 << = < 1) si doar 39, pacific mediu (2 < v < 3).

intre 0,58 si 2,20, marea majoritate a probslor (cea 77 %) avind un

sint pacific
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Indicele alcalicalcic Peacock are valoarea 358,60 corespunzind ro-
cilor calcoalcaline (56 < I < 6])

Plecind de la faptul ci in proportie "de 80—909, rocile sint por-
firice siin ma30r1tate cu masd fundamentald (mezostazid) marunt cristalizati,
obtlnerea unei compozitii modale reale este practic irealizabili. Defmlref»
si clasificarea, pe baza compozitiei 110rmat1ve nefiind satisfécitoare in
cazul rocilor studiate; am utilizat diagrama TAS si K,0/SiO, (Taylor-
Peceerillo). In figura 3 se. poate urmdrl distributia celor 60 de analize in

< piagrama TAS. . | g

cl 3

N \
81 . N V8 SZ /

o1 =

42 )( \\

%3 " &
o 67 . h \ / &
O\ S1 g . x b
-
: Lo
Q i ) ‘.ﬂ’, “;"X:*,"" oo,
& .:l' x 15
[es] LI
o~ ] ®*x
o ‘e
=

24
B 01 07 03
1 i {
A 45 52 57 63
Si02wt%

Fig. 3.— Diagrama TAS.
1, andezite, microdiorile si diorite piroxenice; 2, andezite, microdiorite si diorite cu piroxeni
si hornblendd X biotit; 3, andezite, microdiorite si diorite cuartifere; 4, granoddioritul din
mina Boldu} (Cavnic). B — bazalte; O; — andezite bazaltice; O, — andezite; O, — dacite;
S, — trahibazalte; S, — trahiandezite.
TAS diagram.
1, pyroxene andesites, microdiorites and diorites ; 2, pyroxene- and hornblende- bearing ande-
sites ,microdiorites and diorites 4 biotite; 3, andesites, microdiorites and quartz diorites;
4, Boldut (Cavnic) mine granodiorites. B — basalts; 0, — basalt andesites ; 0, — andesites;
O, — dacites; S; — trachybasalts; S, — trachyandesites.

Se impun citeva consideratii pe marginea modului in care se plaseazi,
principalele tipuri petrografice in aceasti diagrami. Din totalul de 60
de probe, 34 se plaseazi in cimpul andezitelor (579,) si 26 in cel al ande-
zitelor bazaltice (439%). Aproape jum:itate din probe — 28 (cca 479%)
se grupeazd pe intervalul a trei proecente in JllI‘lll mediei de 56, 99, respectiv
intervalul 55 —589,, fiind prin aceastd prismi roci de trecere de la andezite
bhazaltice la andezite. Din cele 12 probe reprezentind andezite, microdio-~
rite si diorite cuartifere, 4 se plaseazi in-cimpul andezitelor bazaltice dar
in imediata apropiere a limitei de 579 SiO, si 8 in cimpul andezitelor.
Caracterul mai bazic de ansamblu al andezitelor, microdioritelor i dieri-
telor exclusiv piroxenice este sngerat st de modul de amplasare a acestora
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in diagrami. Astfel din cele 31 de probe reprezentind roci exclusiv piro-
Xenice, 16 se plaseazd in cimpul andezitelor bazaltice iar din cele 15 probe
ce se plaseazd In eimpul andezitelor, 10 sint pe linia ce separd cele dou
eimpuri sau in imediata ei apropiere.

In diagrama K,0/SiO, (fig. 4) aproape jumitate din probe (28) se
plaseazd in cimpul andezitelor — ca dealtfel si media celor 60 de analize
dar un numir relativ mare se plaseazd in cimpurile ,,Jlow Si andesite”

T

b [ \mcx\t‘*\““1
. + se".‘o‘ <«

ST

P s seria tholeiiticd

63

52 56
5102 wt %

Fig. 4 — Diagrama K,0—S8i0, (Peccerillo, Taylor, 1976). 4, ,,Low

K’ bazalt-andezite; 5, ,,low Si’’ andezite; 6, ,,Jow Si high K’’ an-

dezite; 9,andezite; 10, ,,high K’’ andezite (pentru simboluri vezi
A figura 3; X — media celor 60 analize.

K,0—Si0, diagram (Peccerillo, Taylor, 1976). 4, Low-K basalt
andesites; 5, low—Si andesites; 6, Jow—Si high K. andesites; 9,
andesites; 10, high—XK andesites (for symbols sce Figure 3;
X —average of the 60 analyses).

(17) i ,,high K andesite’ (11). Continutul ridicat in ¥,0 al celor doui
probe reprezentind granodioritul din mina Bolduf (Cavnic) le plaseazi
intr-un domeniu destul de diferit fatd de celelalte roci. Se remarcd tot-
odatd, c¢i o singuri probd se plaseazd in domeniul seriilor tholeiitice
(foarte aproape de linia ce delimiteazad cele dou# domenii) atestind carac-
terul caleoalcalin al rocilor studiate.

Pentru a afla caracterul magmelor ce au generat rocile studiate am
utilizat diagrama FeO*/ MgO-SiO, (Miyashiro, 1974, din Gill, 1981) in
care aga cum se observi in figura 5, media pentru rocile studiate de noi
se plaseazd in domeniul calcoalcalin in imediata apropiere a mediei pentru
andezitele orogenice datd de Gill (1981) si cele date tot pentru andezite
de Le Maitre (1976) si Chayes (1975). Caracterul calcoalcalin al magmelor
este atestat si de diagrama MgO—FeO-Fe,O4 (Yoder jr. 1969). Asa cum
se observy in figura 6, modul de amplasare a rocilor studiate indics apar-
tenenta acestora la seriile calcoalcaline de.tip arc insular.

8 — c. 244
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S 0
5 P Si0w %
Fig. 5 — Diagrama FcO*/MgO—Si0, (Miyashiro, 1974, din Gil],
1981). Simbolurile indicd compozitiile medii ale andezitelor dupd :
1, Daly (1933); 2, Chayes (1975); 3, Le Maitre (1976); 4, Gilt

(1981); 5, Media rocilor descrise in aceastd lucrare.
FeO*/MgO—S8i0, diagram (Miyashiro, 1974, in Gill, 1981). Symbols
indicate average compositions of andesites according to; 1, Daly
(1933); 2, Chayes (1975); 3, Lc Maitre (1976); 4, Gill (1981);
5, Average of the rocks described in ‘this paper.

! Arc insular
221 .12 « Seria calcoalcalind
£ - Seria tholeiticd
18+
164
141 .~ Seria alealind
ERvY
o
£10{ Seriile calcoalcaline >
] ale marginii continen-
84 tale
64
s \\
\\
21 N
B o S Sy
2 4L 6 8 10 12 1 % 18 20 22
FeD + Fey03 %

Fig. 6 — Diagrama MgO—TFeO+Fe,0; (Yoder jr., 1969).
1, probele studiate; 2, media acestora.
MgO —FeO+4Te,0; diagram (Yoder jr., 1969).
1, studied samples; 2, their average.
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6. Particularitafi si coneluzii privind corpurile lntruswe
din regiunea studiatd

In regiunea cuprinsi intre valea Firiza si Botiza, corpurile intrusive
sint in numar foarte mare (mult peste 300 cunoscute numai la zi), in relatii
directe cu formatiuni sedimentare paleogene si neogene si formatiuni
eruptive neogene. Studiul lor de ansamblu a ev 1den1;1at o serie de parmcu—
larititi privind modul de zéicimint, petrografia si mineralogia lor, fenome-
nele legate de contactul cu rocile gazd#, chimismul lor si al magmelor
generatoare.

O primd, particularitate rezidy din modul de zicimint al corpurilor
intrusive care prezintd o mare varietate de forme i dimensiuni — apofize, .
dyke-uri, silluri, microlacolite (cu predominarea netdi a primelor) de ]’L
citiva. metri la maxim 1,5 km.

Rocile ce intrd in alefituirea corpurilor intrusive sint foarte variate
petrografic : andezite, microdiorite §i diorite, andezite, microdiorite si
diorite cuartifere, dacite, (micro)tonalite $i (micro)granodiorite, (micro)-
monzodiorite si (micro)monzogabbrouri. Predomini net andezitele, micro-
dioritele si microdioritele cuartifere. Cd o particularitate, la nivelul tipu-
rilor predominante, existi o mare varietate mineralogici dati de prezenia
sau absenta amfibelului, biotitului ¢i cuarfului. Caracterul piroxenic al
vulcanismului andezitic din muntii Oas-Tibles se regiseste in rocile din
corpurile intrusive studiate, piroxenii fiind prezenti in absolut toate
tipurile descrise. Dealtfel, pe ansamblul zenei predomini rocile exclusiv
piroxenice.

Un alt aspect particular este cel dat de existenta unor roci cu caracter
tranzitional atit din punct de vedere petrografic cit si structural. Sint
numeroase rocile de tip (micro)diorit- (micro) diorit cuar‘rlfer sau (micro)-
diorit cuartifer-(micro) tonalit precum si aspectele structurale tranzitio-
nale de tip andezit-microdiorit porfmc, andezit-diorit porfiric, micro-
diorit-diorit porfiric. Pe ansamblul zonei, predomini net (peste 859%,)
rocile porfirice.

Studiul de detaliu al microstructurilor din cadrul acestor roeci a
evidentiat citeva particularititi:

’ — pe ansamblul corpuriler intrusive se regisesc microstructuri
extrem de variate, de la cele specifice unor roci efuzive (la unele corpuri
existy faciesuri marginale fluidale, in mod exceptional chiar vitroase)
pind la cele specifice faciesurilor intrusive;

— existy o serie de microstructuri caracteristice exclusiv corpurilor
intrusive — cele holocristalin-hipidiomorf sau allotriomort, cvasi sau echi-
granulare si cele holocristaline hipidiomorf sau panidiomorf-granulare
cu microcristale pitratice de cuart. La nivelul acestor microstructuri nu
au fost observate texturi orientate niciodatd. Sint insd roci microdioritice
chiar firi caracter porfiric cu texturii orientats la nivelul intregii roci.

O serie de particularititi rezulti si din studiul fenomeneler din
zonele de contact ale corpurilor cu rocile gazdid. Trei aspecte meritd a fi
evidentiate privind prezenta si forma auleolelor de contact: (1) rclul
cel mai important in formarea produselor specifice [(corneenelor) il are
litologia formatiunilor sedimentare intruse ; (2) nu teate corpurile intrusive
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dau corneene in zonele de contact.gi' (3) nu se poate stabili o relagie clard
intre dimensiunile corpurilor intrusive gi cele ale aureolelor de contact.

Din datele de chimism se desprind unele concluzii :

— marea aseminare s compozitiei medii a rocilor din corpurile
intrusive cu cele citate in literaturi peniru andezite si diorite;

— continutul mult scizut in Na,O imprimi chimismului rocilor
un caracter particular, regisit la nivelul lavelor din intreg lantul vulcanic
Oas-Tibles; A

-- caracternl mai bazic de ansamblu al rocilor exclusiv piroxenice
este evidentiat de modul in care se plaseazit aceste roci in diagrama TAS;

— o serie de indici (Peackok, Rittmann) si diagrame K,O—=8i0,,
FeO*/MgO —Si0,, MgO —FeO-{Fe,04 indicd apartenenta magmelor ce au
generat corpurile intrusive la seriile calcoalcaline. De remarcat plasarea
mediei rocilor studiate pe linia ce reprezintii seriile calcoalcaline de tip
insular sau in imediata vecinfitate a mediel pentru andezitele orogenice
ale Ini Gill din domeniul calcoalcalin.
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PETROLOGICAL DATA REGARDING THE INTRUSIVE BODIES
IN THE SOUTH-EASTERN PART OF THE OAS-TIBLES VOLCANIC
CHAIN (BETWEEN THE FIRIZA VALLEY AND BOTIZA)

(Summary)

The study area includes the south-eastern part of the Ignig Mts
(between the Firiza Valley and the Cavnicului Valley) and the Viratec Mts
(between the Cavnicului Valley and Botiza) (Fig. 1). It is the area where
intrusive bodies have the widest development (at the present level of
knowledge) in the entire Oas-Tibles voleanic chain — excepting the Tibleg
AMts which are exclusively subvolcanic. They are related to Paleogene-
Pontian sedimentary formations and to Pannonian-Pliocene volcanic rocks.
The petrographic-petrochemical study is based on data supplied by very
detailed mappings of all intrusive bodies that outcrop between the Firiza
Valley and Botiza and of the great majority of bodies intercepted in the
drillings and mining workings performed in the area, as well as a large
number of microscopical analyses (over 700) and silicate chemical ones
(60) from these bodies.

At the present of ltnowledge one can talk of a group of intrusive
bodies in several areas of Greatcst development (from the points of their
number and volume) : Herja—Ohiuzbaia—Ba,ia, Sprie, Cavnic-Roata, Bloaja-

otunda, Bdiug-the Tocilei Valley, Jereapin N Glod-Botiza and Poiana
Botizei. As a whole, over 300 bodies are known, taken out by erosion and
many others intercepted by the mining and drilling working.

Concerning the morphology of intrusive bodies one can remark the
multitude of forms — irregular apophyses — which are found in the lar-
gest number — , dykes, sills (only in the Valea Alb#d Valley-Cavnic area),
microlaccoliths and extremely varied dimensions — between several me-
tres and 1,5 km.

The petrogl a,phlc types — on the baﬂlS of mineralogical composition
— which take part in the composition of intrusive bodies are (in the order
of their frequency) : '

— andesites, microdiorites and diorites that represent over 709, of
the bodies, while only andesites form more than a half of the total. Mine-
ralogically, they are either exclusively pyroxene-bearing (Tab. 1) — pre-
dominant in the entire area, or with pyroxenes - hornblende 4 biotite
-+ quartz;

— quartz andesites, quartz microdiorites and diorites whose mine-
ralogical composition is rendered in Table 2 ;

— (micro) tonalites, (micro) granodiorites and macroporphyry da-

cites, monzodiorites and monzogabbroes, much subordinated to others and
sometimes as isolated occurrences.

. The general pyroxenic character of the andesitic volcanism in the
Baija Mare area is found in the studied zone too, as rocks without pyro-
xenes do not exist, Both ortho- and clinopyroxenes are present in all cases.
Amphibole is represented by green hornblende in almost all cases. Biotite,
excepting macroporphyry dacites of Laleaua Alb#, appears in small quan-
tities and is present especially in the rocks from Baiuf-Botiza area. Quartz
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appears both as phenocrysts — with reaction rims and/or magmatic
corrosions — and in the groundmass (mesostasis) as xenomorphic crystals
and more rarely bipyramidated or square or as interstitial components —
between plagioclase crystals — without having well individualized crys-
tallographic forms. Alkali feldspar occurs in subordinated quantities in .
the mesostasis of quartz diorites and (micro) granodiorites and in graphic
intergrowth in the isolated occurrences of guartz monzodiorites and mon-
zograbbroes described by Pop et al. (1981) in the Cisma-Poiana Botizeiarea.

From the structural and textural viewpoints, with certain excep-
tions ,rocks are holocrystalline, inequigranular (porphy"ntlc) and subordi-
nately, equigranular, hne— and medium-grained — the former being pre-
dominating. From the point of view of absolute dimensions of the compo-
nents in the porphyritic phase and in mesostasis, certain structural as-
pects of a transitional character of the andesn:e microdiorite-porphyry,
andesite- diorite- porphyry and microdiorite-diorite-porphyry types can be
distinguished. In most intrusive bodies extremely varied microstructures
are to be found, ineluding also microstructures characteristic of effusive
rocks. There is a series of microstructures characteristic only of intrusive
bodies — the holocrystalline-hypidiomorphic or xenomorphie, quasi- or
equigranular ones and the holocrystallinehypidiomorphic ones or pani-
diomorphic-granular with. square quartz microcrystals. Orientated tex-
tures have never been noticed in these microstructures. In many situations
structural and textural nonhomogeneities were remarked in the same bodies,
but also there are bodies that have a remarkable structural and textural
homogeneity (nevertheless in less frequent sntuatlons)

“ The study of contact zones between intrusive bodies and the host
formations pointed out three types of contacts: clear — cut — less fre-
quent interfingered — the .most frequent and contact breccias, In for-
ming products characterlstlc of contact areas (hornfelses) the lithology of
the 1ntruded formations held the most important role. In the whole studied
area, the identified. hornfelses types belong to the epidote albite facies —
the majority being amphibole-bearing — , and to the passing amphibole —
pyroxene domain (certain hornfelses with potassium feldspar).

The petrochemiecal characterization is achieved on the basis of 60
silicate chemical analyses (50 new analyses, 10 included in literature),
representing the main petrographic types (Tab. 4) : andesites, microdiorites
and diorites — 46 analyses (779,), quartz andesites, quartz microdicrites
and diorites — 12 analyses (209), (micro) granodiorites — 2 analyses (3 9,).

The variation of the main oxides with SiQO, can be followed up in
Figure 2. The low Na,O content (Tab. 5) determines a peculiar character
for the rock chemism, which is to be found also in the lavas in the whole
Oas-Tibles volcanic chain. The Kuno index varies between 14.30 and
34.49, the serial Rittmann index (£) between 0. 58 —2. 20, the majority of
samples (77 9,) having a strong pacific character, while the Peackok alka~
licalcie index has the value of 58.60.

Taking into account the fact that 80—90 per cent of the rocks are
porphyritic and have a fine mesostasis, and consequently it is practically
impossible to obtain a real composition, while the definition and classifi-
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cation on the basis of normative composition is not satisfying in the case
of studied rocks, the TAS diagram (Fig. 3) and K,0/Si0, (Taylor-
Peccerillo) (Fig. 4) have been used in this sense.

Regarding the nature of generating magmas, a series of indexes
(Peackok, Rittmann), and diagrams (K,0/8i0, ; FeO*/MgO —Si0,, Fig. 5;
MeO/FeO-+Fe,0, — Fig, 6) prove their calc-alkaline character and their
appartenance to the cale-alkaline series of the island arc type.

EXPLICATIA PLANSELOR

Planga I

Fig. 1 — Microdiorit (porfiric) piroxenic, forajul 525 Herja SV. Nic. +; X 32.
Pyroxenc (porphyry) microdiorite, 525 Ilerja SW drilling. Nic. 4+ ; x32.

Fig. 2 — Aspect structural tranzijional de tip andezit-diorit porfiric din zona Baiuf. Nic.
+; x32,
Transitional structural aspeet of ‘the andesite-porplyry diorite type in the Biiug
area. Nic, 4 ; X 32.

T'ig. 3 — Rocd de treecere spre microtonalite din zona Biiut (Valea Caprei). Nic. +; x 32.
Transition rock towards microtonalites in the Biiuf (the Caprei Valley) area. Nic.

o+ x32.
T'ig. 4 — Detaliu in roca din ligura 3; cuarl in mezostaza in proporiii Insemuate. Nic. 4 ;
x 50.
Detail ol Ihe rock in Figure 3; important guantities of quartz in mesostasis. Nic,
-+ x350.

Planga IT

Fig. 1 — Microdiorit cuartifer, forajul 17 Kelemen-Rotunda. Nic. +; x128.
Quartz microdiorite, 17 drilling, Keclemen-Rotunda. Nic. +; x128.

¥ig. 2 — Microdiorit (porfiric) cu piroxeni cu texturdi orientatd la nivelul intregii roci, zona
Rotunda. Nic. +; x50.

Pyroxenc (prophyry) microdiorite with the texture oriented at the level of the wlole
rock, Rotunda area. Nic. +; X 50.

Yig. 3 — Microstructuri holocristalinhipidiomorfgranulari cu microcristale de cuar} pitratic
de dimensiuni mai mari ca restul componengilor mezostazei in microdiorit cuartifer
din zona Biiu}{. Nic. +; x100.

Holocrystalline-hypidiomorphic-granular microstructure with square quartz micro-
crystals larger than the rest of the mesostasis’ components in the Biiuf quartz mi-
crodiorite. Nic. +; x100.

Fig. 4 — Microdiorit porliric cu piroxeni; zona IHigea. Nie. +; x50.

Pyroxenc porphyritic microdiorite; Iigea area. Nic. 4 ; x50.
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PETROLOGIA ROCILOR MAGMATICE

OBSERVATIONS SUR L’ALDLSITE DE PIETRICELU MONTS
CALIMANI DU NORD DISTRICJ.‘ DE SUCEAVA 1

PAR
EUGENIA NITOI?

s

Andesite. Neogene. Calderas. Andesilic composilion. Magma differentialion. Assimilai_ion
Xenoliths  Quariz.  Chemical composilion. Iast Carpathians — Neogene-Qualernary
eruplive — Cdlimani Mounlains. .

Résumé

L’andésite de Pietricelu est située sur la bordure méridionale de la caldeira de Cdlimani
et représente la derniére forme de manifestation de I’éruptif néogene de cette zone. L’etude
minéralogique, pétrographique et chimique soutient I'idée de I'existence d’un mélange de mag—
mas partiellement cristallisés, d’origine commune, mais modifiés, en des divers degrés d’évo-
lution, par la réaction d’assimilation de certains xénolithes de quariz contactés par le magma,
prés du lieu de formation ou sur: le trajet de son ascension.

‘Abstraet -

< Observations on the Picelricelu Andesite,” North Cdlimani Mouniains, Suceava Districl. The
Pietricelu andesitc is situated on the southern border of the Cdlimani Caldera, representing
the last form of manifestation of the Ncogene eruptive.of this zone. Thie mineralogical, petro-
graphical and chemical study points out the existence of a mixture of partly crystallized mag-
mas,-of-a commnon origin, but modified in differ¢nt degrees of evolution by the assimilation reac-
tion of some quartz xenoliths which contacted the magma near the formation place or in its
upward way. ' “ ‘

Introduction. L’a,hdésite de Pittricelu est située sur la bordure méri-
dionale de la caldeira de Calimani. Elle est considérée comme la derniére
forme de manifestation de Péruptif néogéne de‘ cette zone, qui est super-

" 1'Regue le 4 janvier 1985, acceptée pour &tre commumquec et publiée le 11 ]anwcr 1983,
présentée a la seance du 12 avril 1985.
2 Institutul de Geelogie si Geofizica. Str Caransebc§ nr. 1, R 79678, Bucuresti, 32
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posée par rapport aux autres types-de roches éruptives qui forment l’en-
semble de la caldeira. Des observations minéralogiques, pétrographiques
et chimiques sur cette andésite ont été fournies par Szadeczky (1927—
1928), Nichita (1934), Teodoru, Teodoru (1963), Cosma et al. (1964), Soare
(1965), Balintoni (1970), Prischak (1973) et Seghedi (1980). La nomencla-
ture, la composition chimique et 1’origine du magma qui a fait naitre I’'an-
désite de Pietricelu ont constitué I'objet d'une série d’hypotheses éniises
par les-auteurs susmentionnés, telles : Palfi (in Nichita, 1934) est d’avis que
cette andésite serait une damte Szadeczky (1930) considdrait 1’andésite de
Pietricelu comme un produit @ assimilation issu des réactions qui ont ew
lien entre le magma basaltique primaire et le subassement cristallin ouw

sédimentaire traversé; Nichita (1934) soutient 1’origine de ’andésite d'un
magma hybride ; selon Cosma (1964) elle résulte d’une fusion différentiée ;
B%lmtom (1970) soutient l'idée de la formation de l'andésite par la conta-
mination d’'un magma andésitique, dans son ascension, axqg les roches
adjacentes traversées. Les différentes opm]onb concemant Torigine du
magma de provenance de l'andésite. sont dues & quelques ,,traits caracté-
ristiques’ qui attirent Dattention des géologues, tels: la singularité du
mode d’apparition, la forme de fvuement les déséquilibres nun(,ralo‘)lque.\
dans la roche, ’incompatibilité de la compontlon minéralogique avee celle
chimique, des caracteres chimiques et minéralogiques oscillants entre un
type de roche acide et une intermédiaire. —

Sur la base d'une étude minéralogique et chimique sur ’andésite de
Pietricelu, nous avons essayé dans cet ouvrage d’argumenter 1’idée de 1’exiz-
tence d’'un mélange de magmas (& action limitée), partiellement cristallisés,
d’origine communé, mais sensiblement modifiés en des divers étapes d’é=
volutlon par 1a reaonon d’assimilation de certains xénolithes de quariz
avec lesquels le magma, h) bride est venu en contact prés- du lien de foria~
‘tion ou dans son:ascension.

.

Pétrographie et minéralogie. Dans la chaine éruptive de Cilimani-
Gurghiu-Harghita .on a établi la suivante. succession des éruptions néo-
génes.(Peltz in Alexandrescu et al., 1968 ; Ridulescu et al., 1973 ; Peltz in
B0r00$ et al.,, 1980): le compartnnent inférieur — dacites, mndesfce% )
hornblende, andésites pyroxéniques, andésites basaltoides; le compar-
timent supérieur — andésites & hornblende, andésites & pyroxeénes et
hornblende, diorites, andésites pyroxéniques. andésites & hornblends,
biotite et quartz, andésites basaltoides et basaltes. Dans cette succession,
Pandésite de Pietricelu & biotite, hornblende et quartz se situe dans le
compartiment supérieur, au-dessus des andésites pyroxéniques supérieurcs.
Comme forme de gisement, celle-ci forme un neck (Torok, 1952) ou un
doéme effusif (Seghedi, 1980).

Du point de vue macroscopique, la roche est gris claire et a une
structure porphquue imprimée par la présence des cristanx blanes de
feldspath (2 & 3 mm), des lammelles de biotite (3 & 4 mm) et des cristaux
de hornblende (3 & 4 mm). I’étude microscopique confirme la structure
porphyrigue et la texture massive, parfois légérement orientée. On peut

—
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observer des phénocristaux de feldspath plagioclase, biotite, hornblende,
augite, hypersthéne et xénolithes de quartz englobés dans une Inasse
fondamentale formée de mémes minéraux, ol on ajoute le verre crypto-
cristallin, tridimite, apatite, zircone, sanidine et minéraux opagues. La
composition modale moyenne est donnée dans le tableau 1.

TABLEAU 1

Analise modale moycine de Uandésile de Pielricelu

Phénocristaux ¢l masse Limile inféricure Limile supérieure
fondamentale (n = 10) (n = 10)
Plagioclase 38,00 40,00
Biotite 3,00 3,70
Hornblende 2,00 2,60
Augile 1,50 2,00
Fyperstiréne 1,00 1,50
Olivine 0,10 0,15
Minéraux opaques ct
" accessoires 1,00 1,50
Quartz de xénelithes 1,70 2,00
AMasse fondamenlale 51,70 46,55

Le feldspath plagioclase apparait soit' comme phénocristaux, soit
comme des microlithes (pl. I, fig. 1). Les phénocristaux ont des formes
tabulaires ou prismatiques % contours idiomorphes ou hypidiomorphes.
Ils ont des macles de type albite et Karlsbad, tout comme des structures
zonnées normalement ou inversement. Les inclusions de verre leurs a imprimsé
un aspect bigarré, chagriné (la présence des plages vitreuses montre que le
feldspath a subi une refusion due aux changements de température et
pression qui ont pu intervenir pendant leur formation). D'autres inclusions
sont formées par les cristanx petits d’apatite, zircone et biotite, disposés
chaotiquement ou en ordre le long des lignes de clivage ou des plans de
wacle. Certains phénocristaux de plagioclase présentent autour des con-
tours (souvent arrondis) soit une bordure de verre isotrope, soit une au-
réole limpide, feldspathique qui tend % créer des formesidiomorphes dans
te cristal (pl. I, fig. 1). Cette ,,auréole’ est mieux observable aux cristaux
& zonation inverse. Généralement, les feldspaths sont frais. L’étude op-
tique indique la présence d'un plagioclase & anortite qui varie de 279
(oligoclase} & 559, (andésine). La composition calculée du feldspath a
été projetée sur les diagrammes normatifs Or—Ab—An (selon Girod et
Lefevre, 1972 ; Rittmann, 1967), (fig. 1, 2). Dans les auréoles de réaction
des xénolithes de quartz, tont comme parmi les minéraux récemment
formés par la dévitrification du verre de la masse fondamentale, on a
observé aussi un feldspath potassique (sanidine?).

La biotite apparait sous des divers aspects dus a l'existence de deux
générations : une biotite primaire, formée intratelluriquement, qui ap-
parait comme des cristaux arrondis ou tabulaires, corrodés par la masse
foundamentale, entourés d’auréoles de réaction (formées de petits cristaux
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Fig. 1 — Diagramme normatif Or—Ab—An (selon M. Girod ct C.
Lefevre, 1972). 407, 12, 5, 4 — andésite de Pietricelu.
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Fig. 2. — Composition calculée des feldspatlis’ (A thtmann, 19/3) 407, 12, 5, 4 — andésite
f dc’ Plc’(rlcclu ¢ _ y

acwulalres d’or‘uhopyroxene et mméraux opaques) et 2 inclusions de petits
cristaux d’apatite et minéraux opaques. Cette biotite est englobée comme
inclusion dans les cristaux de feldspath et hornblende qui se dévelop-

pent. Le deuxiéme type de blotlte, secondaire, est formée au crédit de la
hornblende, qui ne présente aucun phénomene de réaction, mais seulement
une légére corrosion produite par la masse fondamentale : ,
La hornblende est représentée par la variété verte et forme des
cristaux plus ou moins 1dlomorphes Elle présente toujours des processus
de résorption magmatique, étant soit entourée d’aggrégats pseudomorphes
de minéraux opaques et pyroxénes, soit complétement résorbée. Y appa-
raissent sous forme d’inclusions: apatite, biotite, feldspath et miné-
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raux opaques. I1 y a aussi une hornblende formee la limite entre les
xénolithes de quartz et la masse fondamentale (fig. 3 ; pl. I, fig. 2).

L’augite apparait rarement sous forme des cristaux isolés formant
souvent des agglomérations glomér oporphyﬂqpes au_crédit_ d'un minéial
préexistent (hornblende). Elle ne semble pas étre un pyroxene formé en
des conditions intratelluriques, au contraire, elle est formée dans les
stades d’évolution plus tardive du magma. Elle n’est pas corrodée par
la masse fondamentale et ne présente pas d’awréoles de réaction. Elle est
rarement maclée; étant associée le plus souvent & 'hypersthéne.

L’olivine, mentionnée pour la premiére fois par Nichita (1934) appa-
rajt sporadiquement sous forme de crlstaux crevés, transformés en miné-
raux. ferrugineux.

La masse fondamentale de l’andéswe “de Pictriceln est founée de
microlithes de plagioclase, minéraux opagques, tridimite (celle-ci apparait
surtout au bord des xénolithes de quartz qui ont subiunefusion prononcée),
verre dévitrifié, tout comme de minéraux nouveaux formés & la suite des
changements ionigques entre les xénolithes de quartz et la masse fonda-
mentale (orthopyroxénes, sanidine). { .

Llordre de cristallisation des principaux minéraux est: biotite-
feldspath plagioclase-hornblende-pyroxene,

Le quartz, La présence du quartz dans ’andésite de Pietricelu est
une question & part. 11 apparait comme des xénolithes dont la présence
differe selon le temps et le lieu d’inclusion. Ainsi, il ¥ & certains xénolithes
angulaires, individuels oun formant des agglomérations avec un feldspath
(difficilement a déterminer) (pl. I, fig. ). Ils ne sont pas corrodés par
d’autres minéraux, n’ont pas d’ inclusions et d’auréoles de réaction et
ne présentent. pas des phénomenes de fusion marginale. Ces xénolithes
semblent étre arrivés et enclavés dans la roche preés de la surface du relief
des formations voisines traversées (formations :cristallines). D’autres
xénolithes apparaissent comme des individus singuliers, arrondis qui repré-
sentent des grains de guartz, fondus mar(rlnalement ou totalement, en-
tourés entous lescas d'une auréole de réactlon ain contact avecla masse fon-
damentale environnante. Cette auréole, dont les dimensions varient de guel-
ques microns & un ou deux millimetres, est formée de plusieurs zones con-
eentrigues autour du grain de quartz (tig. 3 ; pl. I, fig. 2—4). Dés la proxi-
mité immédiate du crrfmn de qumrw, vers lettu'leur on peut dehmlter
plusieurs zones. Srw kot

Zone I : elle est-formée de verre et des pyroxénes. Le verre est tran%—
parent, isotrope.ou ‘légérement coloré en brun-marron (déterminé par
Penrichissement en oxydes de fer) ; dans le verre flottent de petats cristaux
de pyroxines, tridimite et minéraux de fer “difficilement & déterminer
(fig. 3). Les pyroxénes forment de petits cristaux aciculaires, radiaires sur

la surface du grain de quartz, ou grenus ; non zongs, légérement plenchroi-
__ques enjjeunej; leurs dimensions aucrmentent vers la zone IT; analyses par
la microsonde électronique, les cristaux de pyroxéne sont riches en calcium
(diopside)- (pl. I, fig. 1). Parfois, les pyroxeénes sont absents, et seulement
le verre est présent. B o c



126 _ _E. NITOI. : 6

Zone 1}

Fig. 3 — Xdinolithes de quariz; Q-quariz; px-pyroxéncs; hb-hornblende; AN
M¥ — masse fondamentale.

Zone II : est formée surtout de petits cristaux de pyroxene (diopside)
qui prédominent le verre, de feldspaths potassiques et plagioclases, de
minéraux opaques ; les pyroxénes ont des contours arrondis ou aciculaires.
Parfois on rencontre seulement cette zone, sans la zone I (pl.. I, fig, 4).

Zone III : se développe prés du contact entre le xénolithe de quartz-
et la masse fondamentale environnante, Elle est formée de pyroxénes bien
développés, & contours presque idiomorphes et de cristaux de hornblende
verte, légérement déeolorée (pl. I, fig., 2, 3). Les trois zones- sont nette-
ment délimitées, ' o Y

Composition ehimique de Pandésite de Pietricelu; origine des xéno-
lithes de quartz et origine du magma, Pour se rendre compte si les xéno-
lithes de quartz influencent ou non la teneur en SiO, de la roche, nous
avons récalculé les analyses chimiques (prises de la littérature de spéeia-
lité : Nichita, 1934; Seghedi, 1980; ou exécutées récemment par Erna
Cilinescu), en tenant compte que ces xénolithes entrent dans la compo-
sition modale de la roche, en proportion de 29, environ. A la suite de cette
récaleulation (tab. 2) on peut observer que ’andésite de Pietricelu pro-
vient d’un magma & teneur assez élévée en BiO,, tres proche de la compo-
sition chimique des dacites. La planche II, figure 2 (photos & microsonde
électronique) montre la distribution assez uniforme de SiO, dans la roche.
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Les xénolithes n’influencent que trés peu la composition chimique de la
roche. Le calcul de la norme Rittmann, ainsi comme les valeurs Niggli
(tab. 2) indiquent d’ailleurs, pour tous les échantillons, une quantité pas

TABLEAU 2
Composilion chimique récaleulée de l'andésile de Plelricelu

(sans Si0, des xénolilhes)

Oxydes 407 12 4 5

Si0, 62,88 | 59,63 62,35 64 ,54

110, 0,56 1.03 0,49 0,36

ALO, | 15,79 18,35 16,37 15,17

Fe,0, 2,61 0,37 . 21,09 2,71

FeO 1,97 2.2 2,32 1,55

Mn0_ 0,08 0,09 0.08 0.06 i

MgO 3142 3.97 3o1 | 1.9

CaO 4,34 5,76 4,69 4,28

K,0 2.32 1,93 2,16 2.56

Na,0 | 355 429 3./65 3.86 »

P,0, 0716 S 0,16 0,14
‘, 1,0+ 0.78 0.41 0.12 0,43 "
' 0~ 0,50 0,40 0,73 0,60

Co, = = 0,26 0,96

S 0,10 - . _

Total 99,10 98,76 99,01 | 99,01

négligeable de quartz normatif (jusqu’d 27,209%,). Ce fait approche 1’an-
désite de Pietricelu des dacites ou des andésites quartziféres (le quartz
normatif dans les andésites représente 149, selon Chayes, 1971) (Girod
et Lefevre, 1972).

(’est pour cela que la dénomination de cette andésite de Pietricelu
fait naitre surtout une question d’ordre systématique.
' En ce qui concerne les diagrammes de classification des roches,
basés sur des analyzes chimiques (tab. 3), on peut voir que l’emplacement
des points qui représentent ’andésite de Pietricelu oscille toujours entre
Ie chamyp des roches acides ¢t celui des roches intermédiaires. On a employé
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TABLEAU 3.
Composition chszque de U'andésite de Pzetucelu, norme Riltmann ; valeurs Niggli
Echantillons

Oxydes -

407 | 12 4 5
Si0, 63,70 60,30 63,16 165,41
TiO, 0,57 1,05 0,50 —_
Al,O4 16,00 18,56 16,58 15,38
Fe,0, 2,65 0,38 2,05 2,75
¥eO 2,00 2,29 2,36 1,58
MnO 0,09 0,10 0,09 0,07
MgO 0,17 4,02 3,26 1,81
Ca0 4,40 5,84 4,76 4,34
K,0 - 2,35 1,96 2,20 2,60
Na,O 3,60 4,35 3,70 3,90
Py0, 0,17 0,28 0,17 0,15
H,0+ ) 0,42 0,13 0,44
1,0~ f—= 0,42 0,74 0,60
S - 0,10 —_ — =
Fe(S) 0,09 — - —
Total 99,68 99,55 99,23 99,40

Lchantl]lon 407 — analysé par E. Cahncscu échantillon 12 — analysé par O. Nichila;
échantillons 4 ¢t 5 — analysés par A. Vlovx]eanu in Scghedi, 1980. ‘

Norme thtmann

Quartz 5 26,65 9,66 17,44 27,20
Sanidine 12,40 10,49 14,97 : 17,10
Oligoclase - — - 49,23
Andésine 53,40 85,38 53,25 —

An 31,98 33,30 31,08 25,67
Biotile 5,36 - — 13,26
Augite ():R27 1.48 —_ o —
Hypersthéne = 9,96 10,63 -
Hornblende 0,47 — —_ -
Magndéltite . 0,98 ;35 0,60 10,67
Apatite 0,35 0,56 : 0,34 0,29
llmenite 0,40 1,11 0,54 —
Sphéne 0,04 — X —_ =
Pyrile 0,21 = = =
C.1. 7,56 13,47 14,00 15 ,47
Valeurs Niggli e . , .
si © 276,64 194,98 D234 17 . 238,83
al ) 40,94 35,36 5 g . 34,52 g 35,83
fm 16,94 - 26,75 29,85 . 24,30 .
¢ 20,49 20,22 18,01 © 18,38
alk © 21,85 17,67 i 18,62 : 21,50
4 1,86 2,565 1.33 ) -
p 0,31 0,38 0,25 0,25
k 0,30 0,23 - 0,28 0,30

my 0,06 . 0,72 037 0,44
qz 90,02 . 24,30 . 52,68 72,65 |
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les suivants diagrammes de classification, fondés sur la composition chi-
mique : le diagramme QAP (selon Streckeisen, 1967) (fig. 4); le diagram-
me Si0,/Na,0 + K,O (selon Middlemost, 1972) (fig. 5) ; diagratnme Q'(¥F’) —

[ e P el Ql‘_.____
Dacites
Fig. 4 — Diagramme QAP (Strec-
\ keisen, 1967). 407, 12, 5,4 — idem
1 ‘Latites” . fig. 1.

- andésites
—basaites

5380
O
=)
%)
Classe andésitique
x
Fig. 5 — Diagramme Si0,/Na,0 =
+ K0 (Middlemost, 1972). 407, 6200 - .
12, 5, 4 — idem fig. 1. _—y & L ‘ G x5
Classe dccitique
{
- A :
2 & 5 6

N020 + KZO

ANOR (selon S!;reckeisen et Le Maitre; 1979) ; Ry/R., (selon H. de la Roche
et al., 1980) (fig, 7); diagramme K,0/SiO, (selon Peccerillo et Taylor;
1976) (fig. 6). Selon ces diagrammes de classification, 1'andésite de Pie-

‘tricelu peut étre nommé : andésite, andésite riche en potassium, dacite
ou ryodacite. Les difficultés de classification sont dues au caractére hy-
bride du magma d’ou provient-elle, ainsi comme aux processus de conta-
mination. - ‘ < ‘

* En ce gui concerne la teneur en oxydes principaux, on a fait une
moyenne'de ceux-ci, qui-a été comparée ensuite avec la moyenne d’autres
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Andésites riches en K } Dacites riches en &
) w7 s

x12

24

Andésites - Dacifes

!
rd ] 1 i I 2 H
e 61 62 63 64 55 0102

Fig. 6 — Diagramme K,0/Si0, (Peccerillo-Taylor, 1976). 407, 12, 5, 4 — idem
fig. 1.

Ry= 6Ca+2Mg+ Al

1000

Quartz-

latites Rhyodacites

Quartz-
trachytes

Rhyolites

Alcali- rhyolites

W

, 1000 R, =4Si~ Il (Na+K)-2(Fe+Ti)
Fig. 7 — Diagramme R;/R, (f. de la Roche, 1980). 407, 12, 5, 4 —
idem fig. 1.

roches & composition similaire, & savoir : andésites de Cilimani (selon
Peltz et al., 1973), andésite-dacites (selon Vlodavet, 1939), in Peltz et al.,
1973) et dacites (selon Girod, 1978) (tab. 4).

On peut donc tirer les suivantes conclusions : la teneur en SiO, de
I’andésite de Pietricelu se trouve entre celle des andésite-dacites (61;64)
et celle des dacites (64,30), étant supérieure & la moyenne des andésites
(58,66) ; le contenu en AlOj est inférieur & celui des andésites (18,60),
étant tres proche de celui des andésite-dacites (16,84) ou des dacites
(15,80) ; CaO estinférieur an contenu moyen des andésites (6,73), inférieur
a la moyenne des andésite-dacites (5,23), étant trés similaire & la moyenne
des dacites (4,40 ;) la somme Na,O 4 K,O est égale avec la somme des
alcalies des dacites et beaucoup supérieure 3 celle des andésites. En suivant
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les contenus en d’autres oxydes, on peut observer la position oscillante de
ceux-ci entre les contenus des roches acides et ceux des roches intermé-
diaires.

TABLEAU 4

Composition chimique inoycnne de l'andésite de Dielricelu el des lermes de comparaison

Andésite de Andésite Calimani Andg¢site-dacite - = -

Oaydes Pietricelu (Peltz, 1973) | (Viodavet, 193g) |Dacite (Gired, 1978)
Si0, 62,48 58,66 61,64 64,30

| AL,0, 16,46 18,60 16, 84 15, 80

| rio, 0,52 0,76 0,48 0,76
Fe,0, 1,93 3,59 3,93 3,70
FeO 2,13 2,44 2,31 1,80

| Mno 0,08 0,14 0,11 0,10.
MgO 3,03 3,12 2,32 2,20,
Ca0 4,78 6,73 5,23 4,30 |

1 1K,0 2,25 1,70 1.7 2,70

| Na,0 3,85 3,63 3,66 - 3,40
P,0, 0,12 0,18 0,21 0,19
H,0* 0,43 0. 66 1,75 1,00
1,0~ 0,58 x 1,52 =
o, 0,61 - - —

| Total 99,14 100,21 100,0 100,00

Les propriétés minéralogiques et chimiques de 1’andésite de Pietricelu
suggerent l'existence d'un mélange intime local entre un liquide acide et
un liquide intermédiaire, & la suite duquel s’est formé un magma hybride
ultérieurement contaminé (le mélange étant favorisé, peut-étre, par la
présence d'un accident tectonique). .

Les principaux indices de hybridisation ont été considérés les sui-
vants : la coexistence des cristaux de feldspath plagioclase & zonation
nermale et inverse; l’existence. des xénocristaux de feldspath plagioclase
plus acide et un autre plus basigue, tout comme 1’existence des auréoles
de feldspath acide autour de celui basique arrondi ; I'existence des auréoles
de verre autour des cristaux de feldspath ; 1’ordre de cristallisation inverse
des minéraux ; les caractéres chimiques oscillants entre un type de roche
acide et une roche intermédiaire ; des indices de couleur spécifiques aux
roches acides ; .l’emplacement sur les diagrammes de classification (basés
sur les analyses chimiques) dans des champs situés soit & la limite dacite-
andésite, soit dans le champ des dacites uniquement. Ce travail ne con-
stitue pas une étude des éléments mineurs, car pour les processus de
hybridisation ceux-ci ne peuvent pas fournir des informations précises
sur le magma résultant. Selon Taylor et al. (1969) le simple mélange entre
un matériel acide et un autre intermédiaire peut conduire % une composi-

tion & caractére mixte, évidentié par les éléments majeurs, mais non con-
cludent par les éléments mineurs y compris.

Lia minéralogie et le chimisme de 1’andésite de Pietricelu ont été
influencés aussi par l'existence d'un processus de contamination superposé

N
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% celui de hybridisation. Ce fait détermine : la coexistence de certajnes
associations™de minéraux incompatibles, tels: le quartz et l'olivine,, le
quartz et le tridimite, ’olivine et le feldspath potassique; ’existence de
deux types différents de pyroxeéne (ortho et cline-); 1’ex1stence des xéno-
lithes de quartz entourés d’auréoles de réaction dont I’apparition détermi-
nera dans le liquide qui les & englobé une série de réactions, pour le
déclanchement desquelles les processus de diffusion ont eu un-réle impor-
tant. Concernant la présence de ces xénolithes de quartz on-a émis des
diverses opinions sur 'origine et le mode d’appa,rition dansles roches inter-
iaires. Ainsi, Turner (1967 ) les considérait d’origine exogene au magma
de base, enlevés par celui-ci a des parois’ des roches traversées
/et une fois arrivés ici, étaient partiellement assimilés; Doe et al. (1969)
soutient I’idée selon laquelle ces xénolithes de quartz représenteralent un
‘bon indicateur de la contamination du magma basaltique & crotte sialigue
continentale ; Green et Ringwood (1968), Nocholds et al. (1971) (in - Rea,
1974) soutlennent Porigine primaire des cristaux arrondis de quartz des
andésites, celle-ci 1eprésentant les premiers phéIIOCl istaux formés & pres-
sions elevées eb.qui en arrivant & basse pression, & cause de l’ascension
du magma, ne sont plus en équilibre avec la fusion et  alors alieu leur
7Q résorption. Sato (1975) apporte des arwuments en faveur de 1’01‘10‘1116 exo-
‘gene des xénoclithes de quartz.

En parlant des xénolithes de quartz de 'andésite de Pletrlcelu, on

\ est d’avis qu’ils sont provenus, comme des éléments exogénes, soitdu

\ tuf dacitique situé au-dessous de la dacite de Drigoiasa, soit des roches
\ du soubassement cristallin tr aver%e par 1e magma dans son chemln vers

&urfaae

' L’avpp%rltlon des trois zones de l’aureole de reactlon du grain de quartz
/ pourrait étre-ainsi expliquée : une fois arrivé dans le magma, le grain de
‘quartz passeé par des processus de fusion et résorption. Par 1ncorp0rat10n
dans la phase liquide, il subit des modifications, devient similaire 4 un centre
de cristallisation, sc forme unc auréole de yéaction par: le changement
d’ions avec la masse fondamentale environnante en lui medifiant en” méme
temps la composition minéralogique par 1’apparition du tridimite, diopside
et I’hypersthéne. Le grain de quartz, méme en état pur (Bowen in Turner,
1967), peut élibérer une quaritité suj".flsante de Si0, pour déc]ancher les

réactions : '

Si0, 1 MgSiO, = 2 MgSiO,

quartz olivine . pyroxéne

de 4

~ xénolithes A .
K(Mg,Fe),AlSi0,(0OH) + 3 Si0, —"" /Mg, Fe8103 - KAlSlOS —j— HZO
biotite quartz de : pyroxeéne sanidine eau
s xénolithes

Le caractere complexe du magma, qul a généré 1’andes1te de Pletn-
celu a conduit aussi & la diversification des caractéres minéralogiques,
pétrographiques et chimiques de celle-ci, cax actéres que nous avons esqaye
-clarifier dans la présente note. B :

e —
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Je.remercie dr. S. Peltz. pour les observations et les su gestlens utiles
faites sur le manuserit.
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OBSERVATIT ASUPRA- ANDEZITULUI DE PIETRICELU,
MUNTII CALIMANI DE NORD, JUDETUL SUCEAVA

(Rezumat)

Andezitul de Pietricelu este situat pe marginea sudicd a calderei
Célimani §i este considerat a reprezenta ultima form# de manifestare a
eruptivului neogen din aceastd zond. Asupra nomenclaturii §i, mai ales,
asupra originii magmei din care a luat nagtere acest andezit s-au emis
diferite opinii de cétre cercetiitorii anteriori. Astfel, andezitul de Pietricelu
a fost considerat : fie un produs de asimilare, fie un rezultat al proceselor
de diferentiere sau al celor de hibridizare. In lucrarea aceasta, s-a incercat
ca pe baza unui studiu mineralogic §i chimic asupra andezitului de Pie-
tricelu si putem argumenta ideea existentei unui amestec de magme (pe
o razd de actiune limitatd), partial cristalizate, de provenien{d comund,
dar modificate in diverse grade de evolutie, de cétre reactia de asimilare
& unor xenolite de cuart cu care magma hibridé a venit in contact in
apropicrea locului de formare.sau in drumul ei ascensional.

Petrografia st mineralogia,

Andezitul cu biotit, hornblends si cuart de Pietricelu se situeazi tn
compartimentul superior, deasupra andezitelor piroxenice superioare. Ca
form# de zdcamint — dom cfuziv. Microscopic, roca este alcdtuitd din :
fenocristale si microlite de : plagioclaz, biotit, hornblendi, augit, hiper-
sten, olivind, minerale opace i cuart din xenolite prinse intr-o masa
fundamentald alcéituitdi din aceleagi minerale, la care se mai adaugh :
sticla criptocristaling, tridimit, apatit, zircon. Prezenta cuartului in
andezitul de Pietricelu constituie o problemi aparte. Apare, in general,
sub forme rotunjite, topite marginal sau total, intotdeauna inconjurate
de o aureold de reactie la contactul cu masa rocii inconjuritoare. Aceasta
aureold este aledtuitd din mai multe zone concentrice in jurul granulului
de cuart. :

Zona I este alcdtuitd din sticld si piroxeni (diopsid) ; zona IT cuprinde,
mai ales, cristale de piroxeni care predomini asupra sticlei gi minerale
opace ; zona IIT (piroxeni gi hornblend#) apare in apropierea contactului
dintre granulul de cuart si masa fuadamentali a rocii inconjuritcare.
Cele trei zone au limite clare intre ele.

Compozifia chimicd a andezitului de Pietricely

Andezitul de Pietricelu provine dintr-o magmi cu un continut
destul de ridicat de SiO,, apropiindu-se mult de compozitia chimici a
dacitelor. In urma recalculiirilor ficute asupra analizelor chimice s-a
observat ci, xenolitele de cuart nu influenfeaz#, decit in mici misuri,

compozitia chimics a rocilor. Privind diagramele de clasificare a rocilor,
bazate pe analizele chimice, se poate observa ci amplasareapunctelor ce
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reprezinty andezitul de Pietricelu oscileazi intotdeauna intre cimpul roci-
lor acide si cel al rocilor intermediare. Pe baza acestor clagificiri, ande-
zitul de Pietricelu poate fi numit andezit, dacit, andezit bogat in potasiu.

Concluzit gt discutis

Trasdturile mineralogice si chimice ale andezitului de Pietricelu
sugereazd existenta unui amestec intim,.local intre un lichid acid §i unul
intermediar, in urma efruia a luat nastere o magmy hibridd (amestecul
fiind favorizat, probabil, de existenta unui accident tectonic) ulterior
contaminatd. Principalii indiei de hibridizare i-am considerat a fi: coe-
xistenta cristalelor de feldspat plagioclaz cu zonare normald si inversd;
coexistenta xenocrigtalelor de feldspat mai acid i unul mai bazic; exis-
tenta coroanelor de feldspat acid in jurul celui bazic rotunjit ; ordinea de
cristalizare inversd a mineralelor; caractere chimice oscilante intre un
tip de rocd acidd si una intermediard ; indicii de culoare specifici rocilor
acide ; amplasarea pe diagramele de clasificare in cimpuri dispuse fie la
limita dacit-andezit, fie numai in ¢impul dacitelor, Mineralogia si e¢himis-
mul andezitului de Pietricelu au fost influentate si de existenta unui
proces de contaminare suprapus celui de hibridizare. Acestui fapt i s-ar
datora : existenta unor asociatii de minerale incompatibile cum sint :
cuartul si olivina; cuartul si tridimitul; olivina si feldspatul potasic;
existentfa a doud tipuri diterite de piroxen (orto si clino) ; existenta xeno-
litelor de cuarf inconjurate de aureole de reactie.

Xenolitele de cuart din andezitul de Pietricelu au provenit, ca
element exogen, fie din tufitul dacitic de la Drigoiasa, fie din rocile fun-
damentului cristalin strabdtut de magmi in drumul ei spre suprafaté.

EXPLICATION DES PLANCHES

Planche I

Fig. 1 — Aspect microscopique du feldspath plagioclase. N +-.

Fig. 2 — Xénolithe de quartz entouré d’auréoles de réaction. On peut observer I'apparition
de la hornblende 4 la limite avec la masse fondamentale. Q-quarlz ; px-pyroxéne ;
hb-hornblende ; s-verre ; MF-masse fondamentale. N//, x 29,3.

Fig. 3 — Xénolithe de quartz gloméroporphyrique sans auréoles de réaction. Q-quartz ; fld-feld-
spath. NJ/, X 58,7. : .

Fig. 4 — Xénolithe de quartz entouré de pyroxénes de lazone I1. N 4 ; X 29,3,

Planche II

Analyses qualitatives executées a la microsonde électronique
Fig. 1 — Image de distribution de Ca. px-pyroxénes; Q-quariz.
Fig. 2 — Image de distribution de Si.
Fig. 3 — Image de distribution de K. S-sanidine ; bi-biotite ; Q-quartz.
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OBSERVATII GEOLOGICE, PETROGRAFICE SI CHIMICE
ASUPRA. FORMATIUNILOR ERUPTIVE. DIN EXTREMITATEA
»NORDICA A MUWILOR CALIMANT (ZONA VAII HAITA-VIRFUL

' LUOACIUL, JUDETUL SU(‘EAVA)

AT g DE
4z vt EUGENIA NITOIZ '

Eraptive rocls.” An(lcszfes Magmalzc dszerentzatwn Assimilation processes. Calc alkalt
series. Naogcne I’abl Cazpat]zzans — Neogene-QuatemarJ eruptwe — Cdalimani Mountains.

Abslraet

Geologzcal PelerapIucal and Chemwal Obscwalwns on the Eruplive Formafions in the
Northernmost Part of the, Calimapi ‘Monntains (Haita Valley-Lucaciul Summit Area, Suceava
District ). This paper, is 3! dctalled ;qtudy of the geology of the Haita Valley-Lucaciul Summit
area, of the htholo gy. of “,ch‘q eruphVe Iqrmatlons of the time and space succession of the main
stages of magmath ac v1ty; it glso presents data on the chemical characters of the studied
rocks. Bodies of intrusive rocks are described for the first lime i in subvolcanic facies. The presence
of the basalt-basaltic ande51te andesite-quartz andesite association is proved mineralogically
and chemlcally The chemlcal cornposmon of the rocks indicate their appurtenance to the calc-

allnh domain. .

©0f Résumé

Observations Jcotogzques, petrographzques ef clzzmlques sur les fozmalzons éruptives de ’ex-
trémité scptenlrwnale des monts Calimani' (zone de la vallée de I’ Haita-sommel Lucaciul, district
Suceava ). Liauteul pxesen‘te une étude détaillée sur la qtolocrxe de la zone, la lithologie des for-
mations éruptives,Ta’ $ugcession en temps ¢t espace de prmcxpales étapes de I'activité magmatique,
tout comnie des- donnees suiles caraeteres chimiques dcs roches étudiées. On déerit pour la pre-

o - soe

o ¢
S - Cor i

1 Depusd la 9 mai 1986, acceptatd pentru comunicare si publicare la 9 mai 1986, comu-
mcati in sedinfa din 16 mai.1986. ~ a - , .

2 Ipstitutul de Geolddie si: Geoimca Str. Caransebes nr. 1, R 79678 Bucurestl, 32.
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miére fois des corps de roches intrusives en faciés sous-volcanique. On démontre, de point de
vue minéralogique et chimique, la présénce de Ulassociation basalte-andésite basaltique-
andésite quartzifére. La composxtlon chlquue des roches démontre leur appartenance au do-
maine calco-alcalin. i

Introducere

Obiectul acestei luerari il ‘reprezintd rocile eruptive aparjinind
magmatismului neogen din nordul muntilor Cilimani. Acestea sint ris-
pindite pe o suprafatd de aproximativ 34 km? cuprinsi intre satul
Gura Haitei 1a est, valea Haiteila sud, valea Tam&ulux la vest si creasta
dintre virful Pietrele Rogii — virful Lucaciul la nord. Studiunl de fatd
lirgeste spre vest aria cercetdrilor efectuate anterior (Nijoi, 1982;
Nltm, Constantinescu, 1984) aducind completiiri gi detalieri mqupm
geologiei zonei, a litologiei formatiunilor eruptive, a succesiunii in timp
i spatlu a pmnmpalelor etape de: activitate magmaticd, precum gi comple-
tdri asupra caracterelor chimice ale rocilor studiate. ;

Cu ocazia cercetiirilor din.ultimii ani, am constatat ci zona la care
ne referim este mult mai complex alcituitd decit se credea, alituri de
rocile efuzive si explozive de naturd andeziticid sau bazaltic# apirind i
citeva miei corpuri intrusive in facies subvuleanic, necitate pind in
prezent (microdiorite). 8

Pentru prima oard s-a intocmit o harté de detaliu a zonei, in care,
pe ling# formatiunile geologice, au fost conturate §i ariile de transformiri
exogene sau datorate solutiilor postvulcanice. De asemenea, este demons-
tratd, mineralogic si chimie, prezenta asociafiei bazalt- &ndent bazaltic-
andezit- andent cuartifer.

Cercetiri geologice privind strict zona la care ne referim sint pufin
numeroase. Pot Fi c1tat1 Bujureanu (1903), Nichita (1934), Savul (1938),
Cosma et al. (1964) precum $i Nifoi §i Seghedi in Ba,lmtonl et al. (1983).

Dacd tinem seama de rezultatul cercetirilor anterioare (Nifoi,
1982 ; Nitoi, Constantinescu, 1984 ; Balintoni et al., 1983 ; Peltz, Seghedi,
1984) atuneci cea mai mare parte d1n zonj este situati la nivelul compar-
timentului infevior C, (formatiunea vulcanogen-sedimentari), cuprinzind
mai ales, seriile II si ITI ale acesteia. Prezenta nfaciesului de Dorna‘¢
(ciclul IT efuziv — Torok 1952) st a suprafetelor de eroziane de la nivelul
andezitelor cu augit, hlpersten 5i hornblendi (considerate de Nichita
(1934) dovada unui vechi relief sau de Riadulescu et al. (1984) un moment

ce stabilegte limita supericard stratigraficd a formafiunii vulcanogen-

bedlmentare) ne permlt ca, cel putin o parte din suprafata corceta,ta,
(cotele superioare) s& o atribuim limitei dintre cele doud comparti-
mente structurale (C; si C,) caracteristice intregului lan{ vulcanic Cili-
mani— Gurghin — Harghita.

Virsta acordatd acestor vulcanite, deocamdatd o preluim din
literatura anterioard (Balintoni-et al.,- 1983) : Pontian superior.
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Caraeterizare mmeralogleé si petrografici

Ca,racterul petroomflc dommzmt al formatiunilor eruptive de la
vest de satul Gura Haitei este dat de andezitele piroxenice mai mult
sau mai putin bazaltice. Acestea reprezintd produse ale unor eruptii
recurente, cu caracter efuziv si exploziv, cu intensitd{i diferite de la o
eruptie la alta si care formeazi o succesiune de curgeri de lave separate,
sau acoperite in intregime de nivele discontinue de roci vulcanoclastice.
Din bharta anexatd (pl. I) si din tabelul 1 se poate vedea succesiunea si
rispindirea produselor eruptive pe tcatd suprafata cercetatd, luate in
comparatie cu succesiunea eruptiilor stabilitd de Teodoru et al. (1970)
pentru Calimanii de nord (zona piriului Negrigoara situatd in nordul
zonei noastre, in imediata apropicre).

In afara curgerilor de lave §i a rocilor vulcanoclastice, intreaga
suprafatd este strabitutd de dyke-uri, silluri i mici corpuri intrusive-
de dimensiuni reduse (0,30—0,50 m grosime §i 10—20 m lungime) {(di-
mensiunile reale nu pot fi apreciate deeit cu aproximatie) a céror venire
este legatd fie de falia’ transverml& Riéchitis-Panacul, fie de fracturi
mai mici eu dezvoltare locald.’

Pe criterii petrograﬁce i mineralogice au fost separate urmatoarele
tipuri de roci : andezite plroxemce andezlte piroxenice bazaltice, andezite

. TABELUL 1

Teodoru et al., 1970 ' : ' Nijoi, 1984
(piriul Negrisoara) (valea Haita)
Bazalte (lave, dyke-uri); andezite cu biotit =

Andezite cu hornblendy \’01 de _ o i =
(dyke-uri) ’ -
Andezite cu hornblendd -bruné : _

(curgeri). . -
Andezite piroxenige superioare - - T Andezite cu augit, hipersten (-hornblendi) ;
{curgeri) .. . andezite cu hipersten, augit.
. ' | (curgeri)
@
Piroclastite ciclul IT © Roci vulcanoclastice (brecii, aglomerate, tu-
; ! il furi); intercalatii de andezite cu horn-
blendi.
Andultc bhazaltiee ,,tlp Dornn . Microdiorite, andezite cuartifere, andezite
(curgen) I A bazaltice, bazalte
“f 48 RS (dyke-uri)
Andezite cu augit, hipersten (£ hornblendi)
. (curgeri) .

AndeZite bazaltice ,,tip Dorna‘
* (curgeri $i corpuri)

Microdiorite : s
(dyke-urt) o .
Andezite piroxenice inferioare : Andezite cu hipersten, augit (- hornblenda,
(curgeri) . T olivind); intercalatii de roci vulcano-
: ) clastice si andezite cu hornblendd)
B . ‘ : {curgeri)
Piroclastite ciclul I ) an Alternantd de roci epiclastice, vulcanocias-

tice'si sedimentare
Sedimentar’ - S s ~ Sedimentar



140 ; ' G E. NITOL - : =, ° g 4

cu piroxeni §i amfiboli, bazalte, andezite ¢u amfiboli, ‘mierodiorite por-
firice, andezite cuartifere. Dupd gradul de participare a piroxenului
(rombic sau monoclinic) in compozitia modald a andezitelor piroxenice
au fost separate varietitile : andezite cu hipersten, augit (+ hornblendi,
oliving), andezite cu augit si hipersten (4-hornblendi), andezite cu augit
§i hornblend resorbiti, andezite cu augit §i olivinid. Deoarece rocile
eruptive din ambele compartimente structurale (C,-formatiunea vulca-
nogen-sedimentarii si C,-stratovuleanic) prezintd, in mare, aceleasi
caractere mineralogice, texturale gi structurale, vom face caracterizarea
acestora pe tipuri de rocd §i nu strict in ordinea punerii lor in loc.

Andezite cu hipersien, augit (+ hornblendd, oliving)

Formeazd curgeri masive de lavil, asociate cu nivele discontinue
de roci vuleanoclastice. In versantii viii Haita, curgerile de lavi, cu o
viscozitate destul de ridicats, au alternat cu momente explozive dind
nastere Ia un amestec de lave, lave scoriacee 31 lave cu blocuri, creind,
pe alocuri, falsa impresie de rocd piroclasticd. Se deosebeste de andezitul
cu augit si hipersten atit prin predominarea piroxenului rombic cit
§i printr-un chimism usor diferit (andezitul cu augit si hipersten are o
cantitate mai micd de SiO, si mai mare de fier, magnezin si calcin).,

In general roca este neagrd sau rogeatsd, cu aspect compact sau
veziculat. Fenomenele de alterare superficiald (3i pe alocuri alterarea
datoratd solufiilor postvuleanice) au modificat mult aspectul initial al
rocii, iar grosimea. nivelului de lavit a influenfat structara si textura
rocii, incit aceasta variazi functie de locul de recoltare a esantionului.
Pe valea Panacul andezitul prezintd aspecte de ,;,pilow lave’.

Sub microscop, roca se caracterizeazd prin asocierea fenocristalelor
de feldspat plagioclaz cu cele de hipersten si augit prinse intr-o matrice
microcristaliné, pilotaxiticd, adeseori fluidald constituitd din aceleasi
minerale. Subordonat apar cristale de hornblendd si olivini. Cind roca
prezintd aspectul veziculat, in masa fundamentald a acesteia apar
numeroase minerale de neoformatie : caleit, clorit, cuart, silice cripto-
cristalind. In figura 1 sint redate citeva aspecte cuforme de umplere
a goluriler. : o o8

Fenocristalele de plagioclaz (50—549, An) apar usor argilizate
maclate tip albit sau zonate (zoniri oscilatorii sau normale); conture
idiomorfe sau hipidiomorfe ; uneori apare un feldspat cu simbure rotumn-
jit ; numerocase incluziuni vitroase. Hiperstenul formeazi cristale mi-
runte, incolore sau usor colorate in galben-verzui ce su tendinta de a se
reuni in agregate din mai multi indivizi, alituri de piroxenul monoclinic
(augit diopsidic) adeseori calcitizat. Se intilnesc ¢i fenomene de exolutio
intre augit si hipersten. In apropicres faliei Riichifis-Panacul, acolo
unde andezitul este afectat de solutiile postvuleanice, pe lings piroxenul
rombic $i monoclinic proaspét, mai apare o varictate de piroxen eomplet
transformat. Astfel, apare un mineral cu contur do piroxen, incolor in
NIT i cu birefringentéd ridicatd in N+, cu structurd ,,celulari’ datd de
numeroasele fisuri, longitudinale gi transversale ce stribat mineralul
§1 care sint umplute cu granule de magnetit §i minerale serpentinice
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fibroase, orientate perpendicular pe peretii fisurilor; in ,,celule’ se gisesc
fie relicte din piroxenul initial (greu determinabil), fie calcit, fie silice
criptoeristalind ; pe intreaga suprafatd a cristalului apare un amestec
intim de paiete de muscovit, clorit, feldspat si tale. Urmirind rela-
tiile dintre cele trei tipuri de piroxeni si feldspati se poate stabili
ordinea de cristalizare : feldspat-hipersten-piroxen transformat-augit.
S-ar putea ca acest piroxen transformat si fie tot un piroxen rombic
format in primele stadii de cristalizare si care in momentul aparitiei
piroxenului monoclinic s fi devenit instabil. Inainte de a ajunge la stadiul
de transformare completd, in care si fie prezente toate mineralele de
neoformatie citate piroxenul prezintd o multitudine de stadii interme-
diare (fig. 2) (Andezitele cu hipersten $i augit de la vest de Gura Haitei
corespund cu andezitele inferioare descrisze de Teodoru et al. (1970) in
zona vail Negrisoara). Compozitia modald a acestui andezit, ca i a celor-
lalte tipuri, este redatd in tabelul 2.

TN i —pisld de
0'.7.,. \ ',":’: A -—cuart minerale
A sitice izotropd ;:0:;:‘ calcit fibroase
- calcit :.0‘¢€ - catcit - piroxen i e
% S0K) =2- minerale K relict / CUOG
i‘:o"a’ fibroase = i S
A 3 ’
: feldspat ier
- proxen _oista ge [ ZA8(
relict migerul,e' e — feldspat,
—— calcit 4 serpentinice(”,- ¢ %« caleif,
T silice | 22| talc, mice YRS magnefit
izotropa :

Fig. 2 — Stadii de transformare a piroxenului in minerale de ncoformatie.
Alteration stages of pyroxene in the ncoformation minerales. 3

Andezite cu augit, hipersten (hornblendd)

Pe harta geologicd anexatd am incercat sd delimitim cartografic,
prin semne conventionale, acest tip de rocéd faté de andezitele descrise
anterior. Acest lueru a fost posibil, mai ales acolo, unde, intre cele doud.
curgeri s-a interpus andezitul bazaltic ,,tip Dorna’. Este foarte greu
de precizat si de trasat limite nete intre cele doud tipuri de curgere, care
de cele mai multe ori se suprapun aceluiasi areal de aparitie. Proportia.
in care participd piroxenul rombic sau cel monoclinic variazd chiar in
cadrul aceleiagi curgeri. O ecaracteristici generald a acestor roci este
separatia in plici orizontale sau putin inclinate. Roca, in general masivi,
alteori vacuolari se caracterizeazd printr-o- euloare ecenusie-deschisd,
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negricioasd $i o structurd porfiricd bine evidentiatd chiar $i macroscopie.:

n sectiuni subtiri apare aledtuitd din fenocristale de plagioclaz, augit
5i hipersten prinse intr-o masi fundamentald impregnati cu oxizi de
fier. S-a observat ci pe misurd ce roca contine o cantitate mai mare
de piroxen monoclinic, cel rombic dispare sau este transformat intr-un
agregat amort, feruginos. ‘ ‘

Andezitele piroxenice de la virful Lucaciul §i aparitiile sporadice
de pe creasta spre Pietrele Rogii (andezitele piroxenice superioare descrise
de Teodoru et al., 1970) nu prezintd mineralogic, struetural sau textural
caractere deosebite fatd de cele situate la cotele inferioare ale zonei
(andezitele piroxenice inferioare). Putem doar si mentionim c¢i piro-
xenul rombic din acestea a fost determinat de Beke (in Bufureanu, 1903)
ca fiind bronzit.

Andezite cu hornblendd verde, hipersten §i augit

Formeazd curgeri subtiri de lavd (10—20 m) care au fost intilnite
Ia altitudini diferite : o primé curgere apare intre cotele 1140 —1170 m
in malul sting al viii Haita i suportd nn nivel de roei vuleanoclastice ;
o a doua curgere apare intre cotele 1270—1300 m unde formeazi acel
,,facies de Dorna’’ (Torok, 1952). Ca iviri izolate andezitul cu hormnblends
verde mai apare pe valea Harlei si valea Pdduretu. Aceste andezite,
macroscopic, prezintd o culoare cenusie cu tonuri verzuni, masive, cu
structura porfiried vizibild. Analiza microscopicid araté ed roca este
compusi din fenocristale de plagioclaz, hornblendd si hipersten prinse
intr-o mas# pilotaxitied sau hialopiliticd. Subordonat apare augitul. Ca
minerale accesorii apar magnetitul, apatitul si cuartul. Feldspatul
plagioclaz (57—629%, An) apare in cristale tabulare, rar limpezi, maclate
polisintetic sau cu structuri zonare; an frecvente incluziuni de sticli.
Mineralul melanocrat, hornblenda, este reprezentaté, mai ales, prin
varietatea verde (predominantd) sau, mai rar, cea bruni. Cele douil
varietdti pot apare si impreuni (de obicei, in faciesul de Dorna). Cristalele
de hornblendd au conture idiomorfe, margini opacitizate sau inlocuite
integral de un agregat format din minerale opace, plagioclaz si piroxen.
Hiperstenul $i augitul apar in cristale mici, izolate,opacitizate marginal ;
unele cristale de hipersten au coroane de augit. Pasta, de cele mai multe
ori cu aspect fluidal, este constituitd din microlite de feldspat, piroxeni,
sticld, magnetit i hematit (destul de abundent).

Pe valea Panacului, sub andezitul cu augit, hipersten (bornblendi)
au fost intilnite aflorimente de andezite cu hornblendi, hipersten si
augit intim asociate cu andezite bazaltice. T6r0k (1956) considersi aceste
andezite ca fiind in facies subvulcanic. Datoritd gradului redus de
deschidere a numeroaselor procesc exogene sau postmagmatice care au

*influentat aspectul actual al rocii, este greu de infirmat ipoteza lui
Torok, iar studiul mineralogic pledeazd cind spre un facies subvulcanie,
cind spre o curgere. Dacd tinem insd seama cd asemenea andezite apar
§i in nordul zonei noastre, pe valea Negrigoara, sub formg de curgeri
(Teodoru et al., 1970) atunci este mai plauzibil si le considerim tot
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curgeri ale aceleiagi faze magmatice. In cadrul unui singur afloriment:
an fost intilpite, fie andezite bamltlce, fie andezite cu hornblenda intre
care existd relatii neclare : cind se intrepétrund, cind sint limite.elare.,
Aceastd. situatie 1-a theut pe Torok (1952) si le considere ca roci ,,hibride’
eare au luat nastere dintr-un amestec al magmei andezitice cu cea bas
zalticd. 1. Atanasiu (1956) presupune ci asociatia intimd dintre cele
doud, Llpurl de andezite s-ar datora unor veniri de lave succesive, foarte
apropiate in timp, dar care apartin ‘Lcelelafu faze magmatice,

Atit pe teren, c¢it si prin studiul microscopic s-au pus in eV1den’ra4,
in cadrul acestui ,,fame\ de Dorna’ procese de transformare exogen&
aldturi de transformiri datorate solutiilor postvulcanice. Intensitatea
ces mai mare a acestor transformdri (la zi) o gésim in aprepierea faliei

Rdichitis-Panacul, iar pe mdsurd ce ne 1ndep(mt¢un de aceasta, scade.,
Determindrile in Rx (analist T. Urcan L.P.G.G.) ficute pe o probd recol-
tatd din imediata apropiere a faliei amintite (roca este complet stdrimaté
p?ni la stadiul de pudrd de culoare galben-ocru) au dat wrmétoarea com-
pozitie mineralogicé : halloysit (poslbll cantititi reduse de montmorillonit),
cuart, feldspat. (Mineralele sint trecute in ordinea particip#irii lor la com-
pomtm mineralogicd). De remarcat prezenta hallov.sn;ulul mineral ceva
mai rar intilnit, produs de alterarea tipic exogens a unor roci eruptive
bazice (necitat pind acum in zon, dar Semn'ﬂat de Teodoru et al. (1965)
in caldera Calimani). Re ﬂe\ele caracteristice mineralului respectiv
obtinute sint foarte aproape de datele din literaturd si anume : 7,3604 ;
4, 41():& 38,6254 ; 2,133A. Tisurile rocii, de dimensiuni mlhmetrlce, sint
umplute cu sﬂlce crxptom istalindl §i caleit. Cind roca este ceva mai proaspé-
td, sub microscop, se pot observa foite mici de biotit, un clinopiroxen
de neoformatie care impregneazd roca, turmalina ce formeazd rozete
din cristale mici aciculare precum si° minerale. din grupa cloritului
{penninul).

Un facies local al andezitelor apare pe -valea Haita la conflu-
enta cu valea Tamiului reprezentat prin andezite lipsite de minerale
feromagneaene si de fenocristale, doar cu microlite de feldspat dis-
pusc fluidal intr-o mass hialopiliticd de culoare neagri. ‘Rarele micro-

ite de hornblendd care apar sint complet opamﬂ;ate. (La sud de zona.
cercemtzi acest tip de. andezite a fost intilnit ca elemente in masa de
piroclastite de pe valea Zipodiei (ca,ldcra Oéjhmam) iar la sud-est

in dealul Migura (Dra@mas‘m)

Andezile bazaltice - -,

Referindu-ne strict la andezitele bazaltice din ,,mclesul de Dorna!”
le putem. caracteriza ca o rocd negricioasii cu un grad- de cristalinitate.
scdzut. . Microscopic se compune din fenocristale de plagioclaz, augit,
hipersten si olivind prinse intr-o masi de bazi hialopilitics, pilotaxitics.
uneori intersertalii, in care apar separatii sferulitice, amigdaloide formate
din concresteri:de clorit, calcit, cuart, hematltj sau sﬂlce antocrlstahna:,
aseminitoare celor intilnite in andezite. = ;
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"FABELUL 2, .

' Compozilia ‘modald a probelor- analizale
“i. L n

i Bpia Tip de rocd I;) ﬁg Oliv. Ii‘fgg’ Augit | Hornbl. ?;:55 M. T
310 andez. cu hip. augit, hornbl. 27 — 15 7 3 4 44 |

- 208 andez. cu hip. augit, (oliv) 135 1=l 13 10 2 3 36 |
236 | andez. cu hip. augit, 40 —. 10 7 3 5 35
239 | audez. cu aug., hipersten 37 - 11 15 4 7 26
405 andezit-cu hornbl., hxpd‘s 25 = 7 — - 15 7 44
306 andezit bazallic 40 eha ik 1 9 7 — 3 40 ¢

&
Roci vuleanoclastice
' i - s

~In zona cercetatd rocile vulcanocl&stwc (brecii plrodastlce, a,crlou
mexate, microaglomerate, tufuri grosiere ) alcdtuiesc fie 1ntercalai,,11
subtiri (10—20 m) intre curgerile de lave (valea Pdduretu, afluenti stingi
ai viii Haita), fie stive groase (200—300 m) care acoperd in intregime
produsele eruptiilor precedente. Deoarece depozitele.de roci vulcanoclas-
tice situate la cotele inferioare ale zonei.au fost descrise in amdnuntime
in luecrdrile anterioare (Nitoi, 1982; Nitol, Constantinescu, 1984) ne vom
limita doar la descrierea sumard a celor aflate la cotele superioare (piro-
clastitele ciclului IT — in acord cu Teodoru et al., 1970).. Acestea formeazi
depozite grosiere pe creasta dintre virful Taméau §i virful Lucaciul. Urma-
rind litologia acestora se poate observa o schimbare atit a faciesului cit si
a modulm de depunere a acestora pe misurd ce inaintdm, pe creasti,
de la vest spre est. In vestul zonei, in saua dintre virful Tamdu si Pietrele
Rosii stivele de brecii piroclastice atlnq cca 30 m grosime. Sint nebortate,
nestratificate, alcituite din elemente eoll_:uroase, cu dimensiuni mari
(chiar 0,50 m) care predomind asupra cimentului; elementele constitu-
tive, dispuse haotic, apartin andezitelor cu piroxeni, andezitelor cu horn-
blendd si piroxeni sirar, andezitelor bazaltice. Matricea elementelor este
slab dezvoltajm, mlcrobrecmasa, lappilicd, andeziticd. In baza stivei de
‘brecii piroclastice de la Pietrele Rogii apar intercalatii subtiri de andezite
hialine cu hipersten si tufuri vitroclastice grosiere a%emandtoare celor
care apar mult mai la est’ (la Stincile D01sprezece Apostoli). Relatiile
dintre breciile piroclastice si tufurile grosiere par a fi de stridpungere :-
breciile stribat tufurile. Cu cit ne indépirtam de virful Pietrele Rosii
spre est, depozitele de roci vulecanoclastice sint alcituite din elemente
din ce in ce mai mirunte, en o str'mfmahe ev1denta ce dau frumoase
forme de eroziune eoliand. De data aceasta elementele mirunte (pini.
la 2--3 em) sint subordona 2te unui ciment grosier, ecineritic. Se poate
constata alci prezenta unor micrcaglomerate si tufuri grosiere, dispuse.
tie alternmtw unele cu altele, fie 1nd1n’(ate. g

Dacd aspectele macroscopice ale 1001101‘ vuleanoclastice din jurul
virfului Pietrele Rosii sugereazi -apropierea unui centru de eruptie, cele

dinspre Stincile: Doisprezece Apostoli par ‘a apartine unui centru de.
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eruptie situat in afara zonei cercetate (caldera Chlimani%). Dupé Savul
(1938) si Teodoru et al. (1970) toate curgerile de lave §i roci piroclastice
din aceastd zond ar aparfine centrelor de eruptie din caldera Célimani.

Roei filoniene

Dup# punerea in loc a principalelor produse efuzive gi explozive,
au apdrut (mai ales in compartimentul inferior C,) numeroase cii de
acces al magmei spre suprafatfi, luind nastere o gami variatd de roci
filoniene, atit in zonele periferice cit si in partea centrald a suprafetei
cercetate, care au putut fi cartografiate. Multe dintre ele au aceeasi com-
pozitie mineralogicd ca $i corespondentele lor efuzive, in schimb structura
§i textura lor diferd functie de conditiile diferite de cristalizare §i punere
in loc. Tipurile petrografice intilnite sint : andezite cu hornblend (piro-
xeni), andezite bazaltice, bazalte, andezite cuartifere, microdiorite cu piro-
xeni. Ponderes cea mai mare o defin andezitele bazaltice si bazaltele,
urmate de andezitele cu hornblendd, mai putin rdspindite fiind micro-
dioritele cu piroxeni §i andezitele cuartifere. Dacd tinem cont de falia
Richitis-Panacul (marcatd de zone de brecifiere intens caolinizate, cu
directic VNV-ESE si paraleld cu principalele linii de fracturd situate in
nordul zonei) putem observa ci liniile de minimé rezistentd de-a lungul
cdrora magma $-a insinuat spre suprafatfl, situate in compartimentul
ridicat (vestic), au direcfii aproximativ aceleasi cu ale faliei amintite
sau N —§S, pe ¢ind cele din compartimentul edzut (estic) au directii NE — SV,
Repartitia rocior filoniene pe suprafata cercetatd este neuniformi. Apa-
rifia rocilor in facies subvulcanic, mai ales in apropierea faliei Rachifis-
Panacul pledeazd pentru o strinsd legiturd intre acestea si falie. Identifi-
carea formelor de ziciimint a rocilor intrusive s-a putut face fie direct
in afloriment, fie prin studiul microscopic.

Andezite bazaltice, bazalte

In ambii versanfi ai viii Haita si pe piraiele Pidurefu, Rogiei gi
Panacul au fost intilnite dyke-uri, silluri si corpuri intrusive de roci bazice,
care stritbat sau sint concordante cu lavele andezitice. Bazaltele au o
culoare cenusie-inchisd pinid la neagrd, textur® masivid, cu ochiul liber -
nedistingindu-se mineralele componente. Microscopic apare o texturd
microliticd trahitici (cu mai putin de 109, sticld) in care lipsesc fenocris-
talele, iar microlitele orientate de feldspat sint ,,sprijinite’” una de alta
intr-o matrice discretd bazaltich si cu structura aproape holocristalini ;
deseori este prezentd si o texturéd fluidald alaturi de o structurd porfiried,
in care fenocristalele si microlitele masei fundamentale (ce predomini)
sint orientate dup# un plan de curgere. Masa fundamentali este in general
opacitizatd (pl. I1I, fig. 4).

Plagioclazul (62—659, An) apare tabular, idiomorf, limpede, cu
incluziuni rare dispuse dezordonat : picdturi de sticld, piroxeni, spineli
nedeterminabili sau o substantd amorfd, rogie. Unele fenocristale apar
rotunjite, complet transformate intr-o mass compacts formatd din caleit,
piroxeni, minerale opace. Au fost intilnite macle tip albit, Karlsbad . si
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macle in cruce. Piroxenii (augit titanifer, hipersten) au tendinta de a forma
asociatii atit in cazul fenocristalelor cit $1la nivelul microlitelor. Piroxenul
rombic din masa fundamentald (si mai rar fenocristalele) este complet
transformat intr-o masd fibroasd, de culoare verzuie, din mineralul inifial
riminind doar conturele, Fenocristalele de augit sint insii proaspete, cu
conture idiomorfe gi cu incluziuni de magnetit si hipersten. Unele dintre
fenocristalele de augit suferd gi ele, pe crapatwri, un inceput de transfor-
mare in minerale fibroase ; rare macle polisintetice Olivina, rar intilniti,
prezlnm conture llexavonale cu o usoard alterare selpcntlnlc@ pe ciapaturi,
Este prinsd in crlstalele de piroxen formate ulterior. Spre deosebire de
bazalte, andezitele bazaltice din dyke-uri au o structurd porfirici mai
mccentuam datd de fenocristalele de feldspat plagioclaz, piroxen si olivini,
prinse intr-o masiy fundamentald hialopiliticé, micioliticd ce predomins.
Masa fundamentald este impregnatd cu oxizi de fier (hematit) si calcit.

Tipul de andezit bazaltic ce apare sub form# de corp intiusiv a fost
intilnit in versantul sting al viii Haita. Textura masiva si structura hole-
cristalind il diferd de acelasi tip de rocd dar care formeazi curgeri de lavi.
Sub microscop se observd fenocristale de feldspat plagioclaz si piroxeni
prinse intr-o masd fundamentald cu aceeasi compozitie mineralogici. Oa
minerale accesorii apar biotitul, zirconul, apatitul §i minerale opace.
Majoritatea fenocristalelor de piroxen sint transformate in piroxeni de
neoformatie (posibil diopsid).

Andezite cw hornblendd

“Dyke-urile §i corpurile intrusive de andezite cu hornblends apar pe
toatw suprafata cerceww, avind o frecventd destul de mare in comparatie
cu celelalte tipuri de roci intrusive.

Atit microscopic cit si macroscopic nu se deosebesc prea mult de
andezitele cu hornblendi din curgerile de lave. Textura rocii este pilo-
taxitics, fluidald, iar structura porflrlca datd de cristalele bine dezvoltate-
de feldspat plagioclaz si hornblendé, prinse intr-o masi fundamentals.
impregnatd cu oxizi de fier si calcit. Feldspatul plagioclaz (52—559%, An)
este idiomorf, rar zonat, maclat albit §i Karlsbad cu mcluzmm vitroase:
$i amorfe. Hornblenda, varietatea verde mislinie (rar cea brund) apartine-
la, doud generatii: una primard, formatad direct din magma gi alta secun-
dard formatd pe seama unui piroxen. Cea primars are fie conture dantelate,.
puternic decolorata, fie conture idiomorfe, opacitizate total sau marginal ;
adesea este zonatd, in cadrul aceluiasi cristal intilnindu-se culori ce vanazé;‘
de la centru (verde-albidstrui) spre margime (verde-g#lbui). Cind existé.
o aureold opacitizatd, aceasta este formatd din clinopiroxeni, feldspati
si minerale opace, Rar apar biotitul si tridingitul.

Andezile cuartifere

Pe unul din afluentil viii Panacul, in apropierea faliel Richitis-
Panacul au fost intilnite deschideri'cu andezite cuartifere de culoare verzuie-
negricioasd, cu texturd masivi si ale ciror minerale componente macroscopic.
sint greu vizibile. Structura rocii este porfirici. Fenocristalele de plagioclaz,.
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horriblenids si piroxeni fint rispindite inti:o- masi mlclogranulfu‘a ce
predomind. Fenocristalele de plagioclaz (35—459,An) prezintd structuri
tip albit, rar zonate. Sint stribitute de numeroase crépédturi fine, nere-
gulate. Contms‘ream prompehmea plagioclazului (rar sericitizat) cu trans-
forma,rea completi a mineralelor melanocrate. Unele cristale dé plagio-
claz capitd un aspect mozaicat format dintr-o aglomerare -de cristale
granulare, xenomorfe de feldspat plagioclaz, feldspat potasic 5i cuart (pl.
111, fig. 1). Aceste aglomerdiri sint impregnate cu oxizi de ﬁer, 01011t si
serlclt de culoare bruna Fiswile fine care traverseazd plag 1ocla7u1
sint umplute cu clorit, albit g cuart.

Mineralele melanocrate sint reprezentate prin hornblendd si piro-
xeni complet transformate, prin substitutii metasomatice, in clorit (pen-
nin) si minerale opace. Unele minerale nu mai pot i recunoscute decit prin

conturele caracteristice, desi, in timp ce piroxenul transformat isi pistreaza
‘conturul initial, hornblenda §i-1 plerde, de multe ori, riiminind doar un
contur scheletic din aceasta. Pasta rocii, mmro«rmnuhrc» este traversatd
de fisuri si cavitifi umplute cu rozete sau lamele ‘de clorit si turmaling.
Ca minerale accesorii apar pirita si hematitul.

BMAcrodiorite porfirice cu piroxeni

In versantul sting al viii Rosiei (cota 1150), pe Valea cu Pesti (cota
1250) si in versantii viii Panacului (cota 1250) pe un aliniament aproxi-
mativ NIE — SV (perpendicular pe falia Réchitis-Panacul) au fost intilnite
(pentru prima oard) citeva iviri de roci in facies subvulcanic¢. Aparifia
lor punctiformi, aranjarea spatiald, precum si aseménarea mineralogicd
dintre ele ne fac si presupunem existenta unor apofize ale aceluiasi corp
subvulcanic, aflat undeva in adincime.in zona cercetatd sau in. afara
acesteia (caldera Cilimani?). Pozitia clard a acestor roci este greu de
stabilit, insd in unele aflorimente, ele stribat andezitele. cu aungit, hiper-
sten §i hornblendd. Pind in prezent existenta acestor roci la nivelul C;
(compartimentul inferior-formatiunea vulcanogen-sedimentard). a fost
doar amintitd la descrierea elementelor dln tuﬁte ca repre7entmd un
tip de rocé intilnitd (Nifoi, 1982).

Macrosaoplc Toca  are o culoare cenusie-verzuie ping la cenusle-
-negneloasa ‘Microscopic se observi o structurd holocristalini, microgri-
untoasi si o texturii masivi. Mineralele principale sint : feldspatul pla—
oloclaz, I)lI'O‘{eIllﬂ si hornblenda ; mai apar biotitul, cualizul magnetitul
si apatitul (pl. III, fig. 2, 3)."

Feldspatul plagloclaz (40—429,An) are conture neclare, este
proaspit, rar zonat, maeclat tip albit, polisintetic. si albit-Karlsbad, rar
aspecte pertitice ; microlitele apar inconjurate uneori de o zoni limpede

.de andezin. Feldspatul potasic apare rar, doar in interstitiile dintre
. cristalele de plagioclaz, alituri de un cuart interstitial. Piroxenul este
~mineralul melanoerat cel mai des intilnit; hiperstenul are conture tabu-
lare sau prismatice, usor pleucroic ; ftugltul este izometrie, Scurt prlsmatlc,
mhaelat: Hornblends verde apartine la' doud generatii : una ‘primard si

_alta formati pe seama piroxenului. Biotitul  este rispindit” neunifornd
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in masa recii formind cristale mici, ce apartin, de asemenea, la doud
generalil : un biotit primar, pleucroic intens, cu conture nete §i un biotit
secundar format pe seama piroxenului, fird conture proprii. Marginile
foitelor de biotit, indiferent de generatie, sint bordate de minerale opace.
Acolo unde aceste microdiorite cu piroxeni strabat andezitele cu augit,
hipersten (4 hornblendi) apar zone in care andezitul este invadat de mi-
nerale de neoformatie (clinopiroxeni, biotit).

Compozitia chimicd

Asa cum s-a ardtat in capitolele anterioare, pe criterii mineralogice
§i petrografice au fost separate tipurile de roci : bazalte, andezite bazaltice,
andezite, andezite cuartifere, microdiorite (tab. 3).- Au fost executate 20
analize chimice pe probe proaspete (tab.4) care prezintd continuturi
scdzute in H,0 si CO, (cu mieci exceptii). Pentru a putea urmiri dacé
aceste roci i5i pistreazd nomenclatura datd pe criterii mineralogice si
din punct de vedere chimic am folosit citeva diagrame de clasificare bazate
pe rezultatul analizelor chimice gi anume : diagrama SiO,/Na,O+K,0 (An-
dreeva et al.,, 1981) (fig. 3); R, — R, (H. de la Roche, 1980) (fig. 4);
8i0,/K,0 (Peccerillo, Taylor, 1976) (fig. 5); CI/An (fig. 6).

.NOZOH(ZQ
| ~ /
.74 5 : @1
‘ . X 2
5 | ‘ v .
| ; PREY ‘ .
- . '3 %
@310 :
7 9 3B
X 3 .
306 236 |
+39 +402
X208
415
® -----------
LI AR Sy :
2 | @ ...............
@ --¢--.‘....
14 eriE=
/ 0 i ‘ f - L 1 b) A i 1 B n 3 3 d
50 - 55 V = 2. '

Fig. 3 — Diagrama Si0,/Na,0+K,0 (Andreeva et al., 1981). Denumirea cimpurilor: (1)
bazalte hiperstenice; (2) aridez;tg, bazalte, diorite; (8) andezite-diorite cuarfifere.

1, bazalte (dyke-uri); 2, andezite bazaltice ; 3, andezite; 4,andezite cuartifere; 5, microdiorite.
8i0,/Na,0+4K;0 diagram (Andreeva ¢t al., 1981). Name of the fields : (1) hypersthene basalts;
(2) andesites, basalts, diorites; (3) andesites-quartz andesites,

1, basalts (dy'_k_es} 52, b.asalti(a:'gnd.gs.i_telsﬂ; qu‘l'g_milegit/csn;‘ 4, quartz“qu‘esites ; 3, microdiorites.
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In tabelul 4 sint prezentate, in paralel, nomenclatura rocilor daté
pe criterii mineralogice §i chimice. Majoritatea probelor corespund, ca
nomenelaturs, indiferent de “criteriul folosit.

; §2: 6Ca+2Mg+ Al
i

20007 )
‘ bazalte

232 4084
19 é

andezi
=) 233 ite

208 +391 bazaltice

andezite

dacite

10001
: O415

riodacite

i L Lo

4000 2000 3000
R,=45i-11(Na +K)-2(Fe+Ti}

@1 Xz ° ©3 Ok +5

Fig. 4 — Diagrama R; — R, (H. de la Roche et al,, 1980). 1, 2, 3, 4, 5, idem fig. 3.
R; — R, diagram (H. de la Roche et al., 1980), 1, 2, 3, 4, 5, see Fig. 3.

Rocile analizate (Tab. 4 si pl. I1) se caracterizeazd printr-un con-
tinut de Si0, ce variaza in limite largi, de la 48, 36 la 62, 189%,. Se remarcd
apartenenta la domeniul calcoalcalin (fig. 5) precum si predominanta
caracterului bazaltic al rocilor, majoritatea avind continuturi mici in
Si0O, (indiferent de modul de aparitie, curgere sau dyke) si destul de
ridicate in fier, calciu §i magneziu. Continuturile cele mai ridicate in SiO,
se pot observa la curgerile de lave andezitice cu hipersten, augit (4+-horn-
blendd) si la 'mdentele cu hornblendd, hipersten si augit situate la cotele
ccle mai malte ale zonei. Dac#d finem cont de continuturile in SiO, ale
rocilor, atunei limita dintre cele doud compartimente structurale C, 5iC,
(formatiunea vulcanogen-sedimentars gi stratovuleanic) trasati pe criterii
stratigrafice si petrografice ar putea fi marcaté si tinind cont de chimismul
rocilor (rocile din C; avind caracterul bazaltic pregnant).

Din punct de vedere al confinutului in Al,O, rocile de la vest de
Gura Haitei depésese cu mult continutul de 1694 al roeilor calcoalealine,
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putind fi incadrate, cu certitudine, in domeniul ,,hjorh aluminobasalts”
{Kuno, 1960)..O anomalie observatd este faptul ci, odatd cu cresterea
con’rmutuhu in SiO, creste §i cel de Al,O,.

L

imks | T

k0% |
3,04
T
x2
%3
Q&
. 05 :
B . ) - R
’ ) ® 522 :
& . 415 [
1,04 ﬁos A X356 A ; 10
I ' ' —hotentic?
2 Kyt gerie i
A /017
B et B : ® -
v - @ I ' = I . ot , t
- ‘v$_4 )
- 52 56 . . % Si0%
t . K "

Fig. 5 — Diagr’am:i Si0,/K,0 (Taylor, 1969 ; Pcccerlllo, Taylor, 1976). Denumirea cimpurilor :
2 baqute (4) andezite cu continut sciizut de Si's H (5) andezite cu confinut scizut de Si; ; (6)
andezxtc cu contmut ridicat de K si scézut de’ S i (8 andezité cu ‘confinut sciizut in I\ (9) an-

’ deute 1, 2, 3, 4, 5, ideni fig. 3.
$i0,— K,O diagram (Taylor, 1969 ; Peccerillo, Taylor, 1976). Name of the fields; (2) basalts;
(4) low—S8i fmdesxtcs (5) low—Si andesites ; (6) high-K, low-Si andesites ; (8) low-K andesites ;
N (9) andesites. 1, 2, 3, 4, 5, sce Fig. 3.

)

: ‘Examinarea diagramei de variatie a parametrilor Niggli (fig. 7)
indic# particularitibi de diferentiere care, de asemenea, conflrmw sepa-
ratiile petrografice ficute. Curbele de variatie construite au o alurd destul
de reoulam, mentinindu-se in limitele mersului normal al diferentierii
unei serii calcoalcaline. Se poate observa sensul ascendent al curbelor
al §i all: spre valori mai ridicate ce corespund probelor 313, 131, 310 si
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133 (andezite piroxenice i andezite cu hornblendd din C,). Faptul ci
parametrul ol creste in loc 83 scadid odatd cu cregterea lui si ar pleda
pentru excesul de aluminiu, provenit, probabil, din asimilarea de material

Clso
J Bazalte
70
4 1
u Andezite i
x2
501 ”
‘O' 04
'301 +5
20+ ]
422 239 .13" > Dacite 2
101 A

0 : e : -
190 90 80 70 60 50 40 30 20 1 0%An

" Fig. 6 — Diagrama CI/An. 1, 2, 3, 4, 5, idem fig. 3.
' '_(]I]An'_diagram. 1, 2, 3, 4, 5, see Fig. 3,

aluminos de citre magma bazalticd. Dupd Kuno (1959) acest lucru deter-
mind formarea hiperstenului asociat cu un plagioclaz caleic (in zona
woercetatd acesta fiind mineralul cel mai des intilnit).

In cazul parametrilor fm si ¢ apar unele neregularititi mai accentuate
in dreptul domeniului andezitelor bazaltice si al bazaltelor.

Din punct de vedere al repartltlel calciului si femicelor, dlaglam@
mg—c/fm (fig. 8) aratd c¢i majoritatea probelor sint repartizate in cimpu-
rile in care calciul este mai mare decit media femicelor, i, cu mici exceptit
in . cimpurile unde calciul are o valoare cantitativi intermediari intre
valorile femicelor. o '

Privitor la parametrul gz se constatd citeva diferentieri. Andezitul
cuartifer (proba 515) are ¢z = 91, 81 (rocd suprasaturati); majoritatea.
andezitelor si andezitelor bazaltice au ¢z intre 0,44 §i 38,83 (roci saturate),
iar probele 1, 232, 233, 405A aparhn erupei rocilor nesaturate avind
¢z intre —3,14 si —9,64. ;

Separatiile petrografice gi sensul normal- al diferentierii sint con-
firmate si de diagrama Si0,/N2,0 + K,0 (Kuno, 1968) (fig. 9).
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121
111 @
h ¢
JEN <
o4 , )
o 12 <
- 099 Q) *
& pRE)
. 081 g ®' o
©e/fm Xz 294 2* <® X2
0,74 29 203%233 o
405 © B
: U
i 3
i 06 8310 - o4
. 366
" Fe>Ca> Mg 3759 137206 +5
57 48 X
405A ~ 21
041
o 0.5
: c®
I 021 5 ‘59) R (/O
| <& 4
! 04 ' ‘l(g
5 T T T T T T — T
- ‘0 01 02 G3 04 OS5 06 07 Q8 09 mg ,
. Fig. 8 — Diagrama mg-c/fm. 1, 2, 3, 4, 5, idem fig. 3.
. ) mg-c/fm diagram. 1, 2, 3, 4, 5, see Fig. 3.
i P
gl  -Roci alcaline ' ®1
; X 2z
é s 85
61 i o N = o0&
) T 236 2. —_— e
@) _ x 208 e T 30 =
xN : . s . 3%6/ 5 ‘3‘;3
« 4 —— =%~ T3g7 +
O / 405A. b 22 i 45
Y - <]
O .
=z o X375
2f i :
. : g ) Tholeiite
Bazalite Andezite bazaltice AndezZéte ss
k- L i i 1] i A 1 i 1 J. .. ' 1 A1
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Fig. 9 — Diagrama Si0,/Na,0 + K,0 (Kuno, 1968). 1, 2, 3, 4, 5, idem fig. 3.
Si0,/Na,0+K,0 diagram (Kuno, 1968). 1, 2, 3, 4, 3, see Fig. 3.



21 FORMATIUNI ERUPTIVE DIN NORDUL MUNTILOR CALIMANI 157

.- Coneluzii : ST o ik . '

¢« Descifrarea evolutiei activitdtii magmatlce dm zona vail Halta a fost
destnl de difieils, dar corelmdpmncxpalele etape de punere in loc a 'pro-
duselor efuzive siexplozive din zoni cu celé din nordul acesteia (desanse

deta,ha,t de Teodoru et al ; 1970) s-a putut presupune urma‘roarea sucde
siune :

—in prlmele momente ale activititii vulcanice au luat na,stere
depontele alcéituite din alternante de roci vulcanoclastxce, sedimentare
si epiclastice, apar‘rmmd seriilor XTI §i TIT ale formatiunii vulcanogen-sedi-

mentare (Nitoi, 1982) (corespund cu plrocla,strtele ciclului I- Teodoru et
al., 1970) ;

L.« —.urmeazd our«rerl de lave andezmce cu hlpersten, auglt (:}: ho,rrp
blends, oliving) ce formeaza un nivel continuu in versantul sting al. yiii
Haita ; intre curgerile de lave apar nivele discontinue si subtlrl de roci
Vulcanoclast1ce si lave cu hornblendd verde (corespondentele acestor an-
dezite sint andezitele piroxenice inferioare, care in nordul zonei, pe valea
Negrisoara, ocupi aceeasi pozitie stratigrafici-Teodoru et al., 1970);

— andezitele bazaltice -,;tip Dorna’ au fost intilnite stind peste un
nivel de roci vuleanoclastice (ce aparfin intercalatiilor din curgerile de
andezite ¢u hipersten, augit (hornblends) si ‘suportind curoerlle de Tave
cu aumt hlpersten (hornblenda 1"esorb1ta)

Cled noud etap& explozivi aduce la zi 0 masi 11nens‘x, de rociv ulcano-
clastice care ocupd zonele cele mai inalfe ale reliefului, acoperind i inintre-
gimeé’ produsele eruptiilor anterloare (plroclastltele c1clulu1 II);

 — ultimele manifestiri efuzive pun in loc. andezite cu hlperstren,

ucrlt (—r— hornblendd) si andezite cu hornblends si piroxeni. Acestea apar

ca mici petice, mtercalate in masa mare de rosi valcanocla%tme de pe creasta
Pietrele Rosii-virful Lucaciul. :

Dupé terminarea a,ctlvna‘rn prmmpale eﬁulve 8i e\plozwe are-loc
apamua la zi a rocilor filoniene. Momentul aparmel acestora, in tunp,
este.grew de precizat datoritd dimensiunilor lorreduse, a rispindirii-ne-
umforme §ia 0'1’2,(1111111 redus de aﬂorare Se mal pot observa urmatoqrele
trasa»tur o T

— erup‘rnle au- vut un caracter recuren’c andezitele cu hmnblenda
-§i ‘andezitele cu puo\em repetmdu se Ia dlierlte mvele m suwesmnea
eruptulor ;

— primele eruptii efuzive an avut o viscozitate mai mare ducmd
la apamma, laivelor-cu blocuri i a lavelor scorlacee,

— eruptiile incep cu un caracter linistit, alternind cu ‘scurte mo-
mente ‘explozive (valea Piduretu, valea Hazte1 valea Taméului) pe cind
cele terminale sint puternic e\plozwe, producind stive groase de depo-
zite piraelastice, cu intercalatii subtiri de lavd;

— aparitia faliei transversale Richitis- Panacul (marcatd de puter
_nice zone de brecifiere) cu directie VNV-ESE a favorizat atit “circu-
latia unor solutii postmagmatice (care la .zi; au afectat mai ales ande-
zitele ,,tip Dorna”) cit §i scoaterea la zi a unor apofize ce par a apartine
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unui corp subvulcanic, aflat undeva in adincime, fie in zona cercetatd,
fie la, sud de aceasta (caldera Cilimani?).

Datele petrografice gi chimice sugereazii citeva observatii asupra
magmei din care au provemt rocile anahmte,

— magma a fost de compozitie bazalticd (predomini rocile eu ca-
racter banc $i bazalte) ;

. — In evolutia acestela au intervenit procese de asimilare care au
determinat o modificare a compozitiei spre una andezitici ce a evoluat
in sensul cresterii aciditétii sale;

"~ — curbele de dlferentlere se mentin in limitele merqulm normal al
diferentierii unei serii calcoalcaline.

Multumesc dr. S. Peltz pentru observatiile si sugestiile utile ficute
asupra manuscrisului. Multumesc de asemenea lui T. Urcan pentru deter-
minérile in Rx ficute.
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) ~ GEOLOGICAL, PETROGRAPHICAL AND CHEMICAL
- OBSERVATIONS ON THE ERUPTIVE FORMATIONS IN THE
NORTHERNMOST PART OF THE CALIMANI MOUNTAINS
(HAITA VALLEY —~LUCACIULSUMMIT AREA, SUCEAVA DISTRICT)

1

(Summary) -

This paper presents the eruptive products of the Neogene magmatism
in the north of the Calimani Mts. The study area consists of effusive
and explosive rocks of andesitic and basaltic origin as well as of small
intrusive bodies in subvolcanic facies. The presence of the basalt-basaltic
andesite-quartz andesite association is proved mineralogically and che-
mically. Most of the eruptive formations are found in the lower compart-
ment (volcano-sedimentary formation) including its series I and series
I1. Lava flows (andesites with hypersthene, augite 4- hornblende, olivine;
andesites with augite, hypersthene 4 hornblende; andesites with green
hornblende, augite; basaltic andesites), volcanoclastic rocks and dykes,
sills and intrusive bodies in subvolcanic facies (microdiorites, basaltic
andesites, basalts, hornblende andesites) have been separated. The mine-
ralogical and chemical data give evidence on the magma generating the
study rocks : its basaltic composition ; its evolution has been influenced
by the assimilation processes that changed the composition to a basaltic
one tending to increase its acidity ; the differentiation curves are within
the normal differentiation limits of a calc-alkali series.

EXPLANATION OF PLATES
Plate I

Geological map of the Haita Valley-Lucaciul Sumumit area (Cidlimani Mts).

1, Quaternary : upper compartment ; 2, andesites with hypersthene, augite (& hornblende);
andesites with augite, hypersthene ; 3, pyroclastic breccias, 1picroconglomerates, tuffs ; lower
compartment :~4, microdiorites; 5, arfdesites with augite, hypersthene (4 hornblende); 6,
«Dorna type’’ basaltic andesites, basaltic andesites ; 7, andesites with hornblende, augite and
hypersthene ; 8, volcanoclastic rocks (breccias, agglomerates, tuffs); 9, andesites with hyper-
sthene, augite (4 hornblénde, olivine); 10, fractures; 11, dykes, sills; 12, fault breccias;
13, exogene and hydrotliermal alteration zones; 14, chemical analyses.
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. Plate IT- -

Variation of the mam omdes of the study rocks. "
1, hasalts (dykes) R basalt andesxtes ; 3, andesites ; 4 quartz anchltes 5, mlcrodxontes

Planga I1T

Fig. 1 — Andezit cuarlifer. Fenocristale de feldspat plagioclaz proaspiit,alituri de fenocristale
‘de augit si hornblendi cloritizate si calcitizate, prinse intr-o masi fundamentali
microcristalind. N +, x 10, valea Panacului,

‘Quartz andesite. Phenocrysts of fresh plagloclasc feldspar in assocmtlon w xth chlori-
" tized and calcitized aug;te and hornblende phenocrysts mcluded into’s 2 mxcrocry‘stallme
groundmass. N A, x-10, Papacului WValley.. - | b 5 RN A

Fig. 2 — Microdiorit porﬁnc cu piroxeni. N II, x 10, Valea Rosiei.

. Pyroxenc bearm porphyry microdiorite. N II, x 10, Rosici \'alley

Fig. 3 — Microdiorit porfiric cu masa fundamentali holocristalind. N -+, x 10, valea Preotesii.
Porphyry microdiorile with holocrystalline groundmass. N 4, x 10, Preotesii Valley.

Fig. 4 — Andezit bazaltic, valea [Haita. N 4, X 10.

) Basaltic andesite, Haita Valley. N -+, x 10. Lk
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_ . PETROLOGIA ROCILOR MAGMATIOE

Project 195: Opliolites and Lithosphere of Marginal Seas

MID-OCEAN CHARACTERISTICS OF OPHIOLITES IN
BAIA-LUPESTI-VARADIA AREA (DROCEA MOUNTAIXNS), THEIR
TECTONICS AND PETROLOGX e

BY

HARALAMBIE SAVU2, CONSTANTA UDRESCU? VASILICA NEACSU :,
DIDINA NACU 4

» Mid-ocean” ophiolites. Sheeled dyle. Ocean-floor spreading. Olistoplale. Basalt. Chemical
composition. Magma differentiation. Tholeiitic composition. Sulphides. Apuseni
Mountains — South Apuseni Mounfains — Drocea Mountains.

_Abstraet

Baia-Lupesti-Viriidia area (Drocea Mts) is situated-in the northwestern part of the
sheeted dyke complex in thé -Mures Zone. The ophiolitic series was formed on the floor of the
Mures Ocean, in a mid-ocean ridge zone under conditions of the spreading process, as shown
by the shieeted dyke complex and by the diagrams in the text. The ophiolitic rocks in the Mures
Zone, which did not undergo the bilateral subduction, were 6bducted over the plate formations
from N and S of them, so that nowadays it occurs as a big slab (olistoplate) or a nappe (Mures
Ophiolitic Nappe). A part of this nappe constitutes the basement of ‘the present C#ptlnas-Te-
chereu Nappe. The ophiolitic suite with its two complexes (ocean floor basalts — O1 — and
sheeted dyke complex — O,) resulted from a tholeiitic magma formed in the mantle at a depth
of about 110 km. The parental tholeiitic magma differentiated towards basic magmas rich in
Fe, Ti and V in one sense and towards acid magmas rich in SiO,, Na,0, REE and gases in the
other sense. The diffcrentiated basic magmas gave rise to ferrogabbros with Ti-vanadiferous
magnetite, and acid ones to orthospilites, granophyres and albitic plagiogranites whose residual
solutions determined the formation of some sulphide mineralizations.

1 Received March 1, 1985, accepted for communication and publication April 10, 1985
communicated -in the.meeting April 12, 1985.

2 Ipstitutul de Geologie si Geofizied, Str. Caransebes nr. 1, R 79678 Bucuresti, 32.
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Bucure%tl 32.

4 Centrul de Cercetiri Fizice si Tehnice. Splaiul Babluiului, nr. 47 Iasi.
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Résumé

Les caractérisliques de ,,mid-ocean’® des ophiolites de la région Baia-Lupesti- Virddia (monts
Drocea ), leur leclonique et leur pétrologie. Cette région est située a la partie nord-occidentale du
complexe de sheceted dykes de la zone Mures. La séric ophiolitique s’est formée sur le fond de
I'océan Mures, dans une zone de ridge médian, selon lc complexe de sheeted (Iyl\cs ct les divers
diagrammes du texte, dans les conditions du pr occssus de spreading. La masse de roches ophio-
litiques de la zone Mures qui est ¢chappée de la subduction bilatérale a été charriée par obduction
au-dessous des formations des plaques situées au nord et au sud de celle-ci, comme un:, grand
slab (olistoplague) ou comme une nappe (la nappe ophiolitique de Mures), dont une partie forme
Ie socle ophiolitique de I’actuelle nappe de Cipilnas-Techereu. La série de roches ophiolitiques
avec ses deux complexes (le complexe des basaltes de fond océanique O, et le complexe de she-~
cted dykes O,) est résultée d’un magma tholéiitique, form¢ dans le manteau a une profondeur
de 110 km environ. Le magina tholéiitique parental s’est différencié vers des magmas basiques
riches en Fe, Ti et V d’une part et vers des magmas acides Tiehes €n Si0,, Na,0, REE et gas de
Pautre part. Des magmas différenciés basiques ont résulté des ferrogabbros a Ti — magnétite
vanadilére et de cenx acides se sont formées les orthospilites, les granophyres et les plagiograniles
albitiques dont les solutions résiduelles ont déterminé la formation des minéralisations des
sulfures,

Introduection

The present paper represenis a thorough study of the structural,
petrological and geochemical aspects of the shected dyke complex of the
Mures Zone in the Baia-Lupesti-Viridia area (Drocea Mts).

The basie rocks occurring in this region were mentioned by Szontagh
(1892). and Szentpetery (1928). Later on Socolescu (1944) figured on his
map (se. 1:100000) diabases, melaphyres and gabbros of Triassic age,
penetrated by banatite veins. In 1953 Papiu mentioned the ’’hasic ef-
fusive series” penetrated by Laramian intrusions. The ophiolites in the
southern part of the region were studied by Savu in 1953 and 1957 {un-
published reports). In 1982 Savu et al. studied the Julita gabbro body
and in 1981 he discovered the shected dyke complex in the Drocea Mts
(Savu, 1983 ; 1984).

)

Geologleal Sllucturo of the Beglon

The study region is situated in the south of the Drocea Mts, in the
cropping area of the sheeted dyke complex of the ophiolitic suite of the
Mures Zone. The geological formations are represented by ophiolites,
flysch and Late Kimmerian magmatites. The ophiolitic rocks constitute
an oceanic crust slab thrust over the J,—Cr, flysch, displaying between
them the Baia scale made up of basic rocks of the upper complex of the
occan floor basalts (Savu, 1983).

‘Up to the actual allochthonous position as basement of ‘the Cdpilnas-
Techereu Nappe — a name given by Lupu (1975) — and of other nappes
the Mures Plate underwent several processes during which it covered s
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long way. According to Savu’s model (1983) the Mures Plate occurred on
the Mures Ocean floor by spreading processes during the Liassic'(ca 180
m.a.). At the end of the Callovian the closure of the Mureg Ocean started
by the intraoceanic bilateral subduction of the Apuseni Mountains Plate
from the north and of the Transylvanian Plate from the south under the
Mures Ocean crust. From the latter the primary Mureyg Ophiolite ‘Slab
(sheet) occurred. which is penetrated and overlain by island are volcanics
(J;—Cry). It will .be obducted and then overthrust on both plates sub-
ducted under it. The subduection and overthrust process continued with
a new cyele in the Upper Cretaceous, when the two submerged plates
were underthrust more deeply under the Mures:Ophiolite Slab up to collisi-
on (Savu et al., 1982 ; discussions). It will give rise to the divergent nap-
pes from north and south of the Mures ophiolitic suture, which. result-
ed finally, including the. Cipilnag-Techereu Nappe .and the Baia -Scale
with ophiolite socles we are dealing with in this paper (Pl. I). _

Due to their position, the Cipilnag-Techereu Nappe and the Baia
Scale display only two of the four complexes characteristic of an oceanic
crust (Pl, 1), i.e. complexes O, and O, (Savu, 1983). A structural bore-
hole at Corbesti or Julita could clear up whether there are also the com-
plexes O, (gabbroic) and O, (ultramafic) under the sheeted dyke complex
O, of the-primary Mures Ophiolite Slab, the collision of the Apuseni
Mountains Plate with the Transylvanian Plate (Fig. 1), and whether the
Mures Ophiolite Slab had or had not an axial root.

MURES ZONE

. 3 Drocea Mts
Poiana Ruscd Mures Siab cel
Mts / o :
s s
. - \\ Sialie
B —< talic
ek o 7\ AAMP ,\ / crust

I/
JPNZN N

WWWWWI ’ |

Collision .
0ld Benioff plane

! Mante
i

Fig. 1 — Model of the Apuseni Mountains and Transylvanian plates collision
beneath the Mures Ophiolite Slab (continuationh 6f Savu’s model, 1983).
1, island arc; 2, flysch and island are volcanics ; TP, Transylvanian Plate; AMP,

Apuseni Mountains Plate,

The J,—Cr; flysch consists of alternations of marls, marly elays
and marly-limestones typical of the Neocomian. They pass downwards
to alternations of jaspers and red argillites, as well as limestones which
contain pyroclastic intercalations of oligophyres and rhyolites of the sub-
marine island are bimodal voleanism (Savu et al., 1986 a) and olistoliths
of Liassic ophiolites (Musa Valley). These formations constitute the Baia-
Saturani Valley syncline facing NW, whose reverse southeastern flank is
overlapped by ophiolites of the Baia Scale, sliding over red argillites and
jaspers (Papiu, 1953 ; Lupu, 1975 ; Savu et al., 1979). The overthrust line
is sectioned by the Jidovina-Pirnesti Fault., Duc to this fault the north-
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eastern block is uplifted, levels of older sedimentary formations (J,),
situated. in the reverse flank of the mentioned syncline, cropping out from
under the eroded ophiolitic nappe. West of the mentioned fault, in the
less eroded and sunk block, the ophiolitic nappe advances-much north-.
westwards so that the reverse flank of the syncline sinks with 2—3 km-
under the ophiolites and reappears towards SW at Lalesint (on the
Mures) in another block (Savu, Manea, 1982).

The above-mentioned fault and the Dumbriivita-Valea Lupesti and-
Valea Mare-Viarddia faults constitute a system of fractures trending NW —
SE, ‘which divide the ophiolitic slab into three main bodies, they thus
getting a special significance in the tectonics of the region (Savu, 1984).
Other faultq of a less importance occur in the region (Savu et al 1979}
as indieated on the enclosed map (PL I).

The- microtectonics: data obtained on sheeted dykes indicate that in’
the three blocks separated by the mentioned faults the dee% trend from
WNW to NE so that on the cumulative diagram (Fig. 2) three successive
maximums (M;, M, and M;) gceur comprising the poles of the dykes

Fig. 2 — Structural diagram for the shected dyke tcctomcs in the
stu,dy region (80 measurements). Isolines: 0.5~2—4—5-8%.

walls. M; represents the plott-mg of 28 dykes east of the Julita Valley and
on the Ceriitoaia Brook, situated N 62°W/85°S, with the same position
as those west of thé mentioned valley (Savu, 1985). M, comprises the
plotting of 37 dykes from the Lupesti Valley, situated N 82°E/82°S. M,
represents the plotting of 15 dykes :from;Hilélis and Viridia, situate'd
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N. 82°/72°S. The turning of the-dyke trend in the three blocks clears up
the question that. the perturbation of the dyke trend is determined by
those significant fractures which divide the complex into several blocks
(Savu, 1985)

In the Neogene, the obducted ophlohte slab was affected by isostatic
movements, so that within it two posttectonic sedimentary basins (Lupesti
and Baia), filled with Pliocene deposits, occur immediately south of the
overthrust plane.

OQceurrenee and Petrography of Ophiolitic Roeks

The ocean crust slab includes the two ophiolitic rock complexes
typical of the Mures Zone : (1) ocean floor basaltic complex and (2) sheeted
dyke complex. :

(1) Basaltic complex (0,). It is mostly eroded and is represented
by the scale in the base of the ophiolitic nappe, made up of basalts, often
in pillow lava facies, developed between Baia and Lupesti. A band of
basalts in pillow lava facies, whose position (P1. I) indicates that the ba-
saltic complex has been fed-with deep-seated lava by the sheeted dykes of
the lower complex (0O,), is found between Viridia and HAlAlis. The pillow
lava basalts of the Vilcuta Valley are fixed between sheeted dvkes Whlch
exceeded the lower level of the basaltic comple\ (0,) lavas.

 The plllow crust, of. about 1+—1.5 ecm thick (Fig. 3), consists of hyalo-
basalt or tachylite, bemor made up of devitrified glass and impregnated
with magnetite powder, within which rare idiomorphous micropheno-
crysts of bamc or albitic plaonoclase bemg observed In places one can ob-

SE . o

————

i F:g 3 - Px]]ow lava sepalatlon on the H.xlahs Val]ey 1, crust formed of hyalo-
basa]t ). mtem'ﬂ part formed of b'isalt and anamesite.

serve globuhtes as 1solafoed TOWS, mdlcatmg future placnoclase mlcrohtes,
or radially grouped, pointing to 'b future variolitic structure. In case of a
more advanced crystallization, in hyalobasalts magnetite forms larger
crystals, but more rare; plagioclase microlites and amyddals filled w1th
quartz chlorite and cachte oceur beside microphenocrysts.

- Basalts and anamesites which form the interior of the pillows and
the normal basalt flows display an. intersertal texture; they consist of a
network of plagioclase erystals (often albitized), autrlte and - devitrified
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glass. Some rocks include spheric or ovoid separations, more fine-grained
than the surrounding basaltic mass, giving a condritic aspect. to the rock.

(2) Sheeted dyke complex (0,). It is represented by dykes (100%)
of intergranular basalts and dolerites (Pls. IT; ITI) which altelnate with
dykes of gabbros, ferrograbbros, gabbrodolerltes, orthosplhtes, grano-
phyre and albitic plagiogranites. Dykes show "chilled margins’ on one
or on both parts. Small bodies of gabbros are to be iound at Baia and
north of Halalig. At Julita, an intrusive sheet of gabbros (Savu et al.,
1982) intruded approx1mately the contact plane: between complexes O]L
and O,. These gabbroic bodies, having as root one or several dykes, are
penetrated by dykes and velns of alblte quartzdlomtes and albitic pla-
giogranites.

Between Viridia and Lupesti the sheeted dvke complex is pene—
trated by a sworm of dykes, veins and small bodies of Late Kimmerian
acid ‘and alkaline (Savu, 1962) rocks (116—120 :m.a., Savu: et al.,
1983, unpublished data) and more southeast bv the Late Klmmerlan
Savrrs;ln granitoid body (Savu et al., 1986 b). :

The sheeted dyke complex is qu1te varled in: petrowraphw respect.
Dykes of dolerites, quartz dolerites and intergranular basalts are the most
widespread ones. Thege rocks consist of laths of basic (Ang,) or albitized
(An,,_,,) plagioclase disposed divergently, between which a clinopyroxene
(cANg = 40°), locally uralitized, magnetite and pyrite are developed.
The rocks d1fferent1ated from the tholeiitic magma are represented by
ferrobasalts and ferrodolerites, which contam moxe ma,(metlte and by
orthospilites (Savu et al., 1984).

Dykelets (Rothery, 1983) of hvalobasalts or hvaloferlobasalts con-
solidated rapidly due to their small thickness (2 — —15 cm). Consequently,
they consist mostly of devitrified or even chloritized glass, impregnated
with fine magnetite grains. Plagioclase : idiomorphous erystals —
which form, on the dykelets margins, platy flow- structures parallel to
their walls — are floating within it.

Gabbros consist of plagioclase crystals polvsynthetwally twinned,
more basic inside (Ang) and more acid on margins (Ang). Twinned d10p~
side (¢ ANg =39°), often with magnetite exsolutions on cleavages (dialag),
developed “between the plagioclase crystals. Quartz gabbros are 1arely~
found. In gabbroic bodies ferrogabbros contain up to 10— —159%, vanadi-
ferous titanomagnetite (Baia). ].‘errogabbro dykes occur as well. Gab-
brodolerites — transition rocks as regards both the structure and the
granulation — are also included in this group. The gabbroporphyrite
dykes (Briteascd Valley) consist of a fine-grained, holocrystalline ground-

mass including plagioclase and clinopyroxene phenocrysts, locally grouped
together generating the glomeroporphyritic structure.

Granophyres consist of a network of elongated crystals of albite
(Ang_,,) (1—2 cm long) in whose meshes green amphibole, in places
actinolite and epidote, are formed. Albite crystals,form together with
quartz myrmekitic or even micrographic intergrowths. Such rocks have
been previously described (Savu, 1962) as micropegmatite at Almésel.
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These rocks, as well as the following two types, are similar with the rocks
described by Coleman and Donato (1979) and Malpas (1979) in other
ophiolitic series. -

. Albitic (trondh]emltlc) plagiogranites consist of quartz, albite
(Ang_ j0), green amphibole, epidote and chlorite. On the albite crystal
margins occur small portions of low-temperature fine-twinned albite,
\Vthh indicate the preexistence of a potash feldspar.

Albitic felsites (Dobreiu Brook) are made up of a compact mass
including rare, very elongated crystals of augite, clinozoisite and epidote.

Oph1011’mc rocks have been affected by processes of hydrothermal
metamorphism or autometamorphism (Coleman, 1977), ocean floor me-
tamorphism, respectively. The presence of uralite, actinolite and chlorite
in the rock parageneses of the sheeted dyke complex (O,) show that the
metamorphism inanifested under conditions of albite amphibolite facies
and of greenschist facies (Savu, 1967) at temperatures of 450°—200°
(Winkler, 1967). Within the basalt complex (O,) the metamorphlsm took
place under CODdlthIlS of zeohtlc facies (T < 200")

Geochemistry of Ophiolites

‘ According to the FeO,, [ MgO ratio (Miyashiro, 1975) and SiO,
(Table) the rocks of the two complexes are divided into undlffelentlated
tholeiitic. rocks (FeOy, MgO.< 2). and .differentiated rocks (FeO,, /
[MgO > 2) — basic roeks with Si0, < 56%, and acid rocks with SiO,
56 9%, (Savu ctal., 1984).

‘ a) In the basw undlfferentlated rocks the major clements are ty-
pical of the tholeiitic rocks with a low content of SiO, and K,0 (<0. 509)
characteristic of the abyssal tholeiites or of the ocean floor basalts. The
valge of the FeO,, /MOO ratio varies between 0.90 and 1.98, limits also
characteristic of the oeean floor or abyssal tholeiites, a conclusmn also
supported by the Na,O content of these rocks. !

i b) In the group of basic differentiated rocks a concentration of
iron occurs (Fenner, 1929), which represents a characteristic feature of
the:tholeiitic rocks. For this reason the amount of Fe,0,,,, varies between
7.2¢ and 19.059, and the FeO,, /MgO ratio is higher than 2, ranging
from 2.03 to 7.14. Both Na,0 and X,0 are generally higher than in the
undifferentiated rocks although the S1O content is only a little higher
than in the first group (Table)

¢) In the group of acid (albitic) dlfferentlatcd rocks thele is a sig-
nificant increase of Si0, (56.24—71.59%). The contents of CaO, MUO
and X,0 are lower and the content of Na,O is higher. As the MgO content
is low (0.20—1.129,) the FeO,, /MgO ratio is generally higher:than 10,
thus exceeding the value of this ratio in the group of basic dlfferentlated
rocks.

. The character of tholeiitic rocks of the ophiolites of the two com-
plexes results from the diagrams in Figure 4 (Miyashiro, 1975) on which
undifferentiated rocks are plotted along the line of the abyssal tholeiites

and the differentiated rceks fall along the magma differentiation line at
Skaer“aa,rd This conclusion also results from Flo'ure (Irvine, Baragar,
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mas; b, differentiation line towards plagiogranitic magmas. 1, undifferentiated
basic rocks ; 2, differentiated basic rocks; 3, differentiated acid rocks.
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1971). Their differentiation curves correspond to those established for
the sheeted dykes in the whole Mures Zone (Savu et al., 1984). From the
parental tholeiitic magma differentiated in one sense (a) Fe-rich rocks
(ferrobasalts, ferrogabbros, etc.) and in another semse (b) SiO, - and
Na,O-rich rocks (orthospilites, granophyres, albitic plagiogranites, albitic
felsites).. The latter were separated from the residual magma by imisci-
bility (Obnenstetter, Ohnenstetter, 1980 ; Savu et al., 1984), a pheno-
menon that took place in the junction zone of the curves (a) and (b).
The resulting rocks fall within the limits of the chemical compos1t10n es-
tablished by Barker (1979) for trondhjemites. .

The trace elements in the basic undifferentiated rocks are specrflc
to the ocean floor basalts. Characteristic changes in the trace. elements
behaviour occur concomitantly with the advance of the tholeiitic magma
differentiation. In the basic rocks Co, V and Sc display values ranging
within close limits. Ni and Cr vary within wide limits ; the values of these
clements decrease very much concuirently with the ‘advance of the dif-
ferentiation. All siderophyle elements show low contents in the acid Qif-
ferentiated rocks, except some splhtes

Zr, Y and Yb (Fig. 6) increase simultaneously with the tholeiitic
magma diﬁerentiation, beginning even in the basic undifferentiated rocks.

ppm
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4
100 ‘
501
s Fig. 6 — Zr, Y, Yb—FeOuf
{MgO variation diagram.
1, undifferentiated basic rocks;
2, differentiated rocks.
101
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In the acid differentiated rocks these elements reach higher values (Table).
La has been identified by emission spectrography only in the Baia pla-
giogranite, -the most acid rock of the whole ophiolitic series.

Ba shows low contents, typical of the ocean floor basic rocks (Fig. |
7), which have the same values ih the basic differentiates, too, in which
FeO,,, /MgO ratio exceeds 2.

Ba
ppm
1001

4 5 - g ‘ N - S - Sy

M
@ 1 15 2 9 3. 35 kb W B 5% g
F2 Qtot/Mg "

Fig. 7 — Ba—TF¢Otot (MgO diagram.
1, undiflerentiated basic rocks; 2, differentiated basic rocks.

In the basic undifferentiated rocks, with the same exceptions, Sr
shows values ranging from 110 to 240 ppm. In the basic differentiated
rocks it has lower values (48 —240 ppm) and much lower values in the acid
differentiated rocks (43 —100 ppm). The Sr average value in the ophiolitic
series is, excepting the epidotized rocks, of 148 ppm. On Hart et al. dia-
gram (1970) the plotting of this value indicates that the tholeiitic magma
formed in a magmatic chamber situated in the mantle at about 110 km
deep, beneath the spreading centre (Macdonald, 1982). Ga increases slightly
concomitantly with the magma differentiation.

Origin of Ophiolitic Roeks

The primary tholeiitic magma differentiated in the magmatic cham-
ber towards magmas rich in Fe, Ti and V and towards acid magmas rich
in 8i0,, Na,0, Zr, REE and volatiles. Thus, the alternation of dykes
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belonging to the three rock groups of complex O, is explained. Rocks
with & chemistry similar to the mentioned ones occur in complex O,, as
well, which was fed with magma by the dykes. There results a high Ti”-
type ophiolitic series (Fig. 8) similar to the basic rock series of the mid-
ocean ridges (Serri, 1980). This ophiolitic series corresponds to the ocean

floor basalts as indicated on the diagrams in Figure 9 (Pearce, 1975) and
Figure 10 (Pearce, Cann, 1973). Due to differentiation the residual tho-
leiitic magmas enriched in Fe, Ti and became poor in Cr and for this reason

T

Fig. 8 — Ti0,—Fe0/FeOtot-MgO diagram,
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Ti/100

7 v Vi VAR . X Yx 3

Fig. 10 — Ti/100—-Y X 3—Zr diagram.

1, undifferentiated basic rocks; 2, differentiated basic rocks.

on the diagrams on which these elements are taken into account the rocks
generated by these magmas are successively moved off the field of undif-
felentlated rocks. Con%equently only the latter can be used successfully
when establishing the tectonic setting” of the ophiolitic series (see Figs.
9 and 10).

The last conclusion is very well illustrated also by the diagram in
Figure 11 (Shervais, 1982) on which the basic undifferentiated rocks and
some of the basic differentiated ones are situated between the wvalues
20 and 50 of the Ti/V ratio, a domain in which the mid-ocean ridge ba-

salts (MORB) are plotted. Here the richest rocks in Fe and therefore in
Ti fall in the field in which the value of the Ti/V ratio is higher than 50,
where some alkaline rocks series are normally situated. As a matter of
fact the basic differentiated rocks are rich in Na,O, iron and Ti, like the
alkaline rocks, but as they differentiated from a tholeiitic magma satu-
rated in SiO,, not from a basaltic magma subsaturated in SiO,, no mine-
rals typical of the alkaline series could form in them.

It is worth mentioning that on the mentioned diagram no rock falls
in the domain ranging from 10 to 20 Ti/V of the island arc tholeiites ;
it invalidates the conclusions of some authors who consider that the ophio-
litic rocks series in the Mures Zone should represent an island are tho-
leiitic complex. On the contrary, this diagram, as well as the other
ones, indicates that the ophiolitic series in the Mures Zone is an ocean
floor tholeiitic series formed in a mid-oeean ridge.



176 e w L g CERNESAVG et Rl p s 16

u By
400 By
4 N "
+
=) <
13 & ' *
; +
J i N
300 . .
b o ++ +
+ . o's
. + .
. . +
e - +
260 ' * 5
+

1004
T ~ .1
+2

2 4L 6 8 1 12 % 16 18 20 22 26 25
) d Ti/1000 ppm
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1, undifferentiated basic rocks ; 2, differentiated basic rocks.

Conclusions

Several conclusions can be drawn from this paper, as follows :

The ophiolitic series formed on the floor of the Mures Ocean, as
shown by the sheeted dyke complex and by the different diagrams, under
conditions of the spreading process.

_ The ophiolitic rocks of the Mures Zone, which had not undergone
the bilateral subduction, were obducted over the formations of the plates
south and north of it as a huge slab (olistoplate) included in the flysch
deposits and.island arc pyroclastics (J,—Cr,;) and then all of them over-
thrust as Crig, Cipilnas-Techereu and other nappes over the two plates.

The ophiolitic rock series with its two complexes originates in a tho-
leiitic magma formed in the mantle at a depth of about 110 km.

The parental tholeiitic magma differentiated towards basic magmas
rich in Fe, Ti and V in one sense and towards acid magmas rich in Si0,,
Na,O, REE and volatiles in another sense.

The basic differentiated magmas generated ferrogabbros with va-~
nadiferous titanomagnetite and the acid differentiated magmas generated
orthospilites, granophyres and albitic plagiogranites whose residual so-
lutions determined pocr pyrite and chalcopyrite mineralizations.
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-The Upper Jurassic-voleanics and the Lower Cretaceous (Late Kim-
merian) intrusions penetrating the ophiolitic slab in the Mures Zonewould
be equivalents of the Nevadian eruptions in the west of the United States.
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CARACTERISTICILE DE ,MID-OCEAN” ALE OFIOLITELOR DIN
REGIUNEA BAIA-LUPESTI-VARADIA (MUNTII DROCEA),
TECTONICA SI PETROLOGIA LOR

(Rezumat)

Regiunea cercetatd se gidseste in aria de dezvoltare a complexului
de sheeted dyke-uri din zona Mures. Placa -Mures, formati din roei ofio-
litice, reprezinti un mare ,,slab” de crustd oceanicé, ce a fost obdus (sa-
riat).atit pe placa Muntilor Apuseni de la nord, ¢it i pe placa Transilvani
de la sud, care se subduc sub ea in conditiile procesului de subductie bila-
terald (Savu, 1983). In regiunea Baia ea sariazd ca pinzd de Capilnas-
Techereu si solzul de Baia peste flysch-ul J,—Cr, i este sectionatd de un
sistem de falii in trei blocuri principale. In aceste blocuri pozitia dyke-
urilor se modifici succesiv de la VNV la NE (fig. 1). Datorita pozitiei lor,
cele dou# unititi rezultate din placa Mures prezintd la zi doar dou# com-
plexe de roci ofiolitice §i anume, complexul bazaltelor de fund oceanic
{O,) si complexul sheeted dyke-urilor (Q,). Un foraj structural ar putea
elucida dacé sub complexul de sheeted dyke-uri existd si complexele (O;)
gabbroic si (0,) ultrabazic, caracteristice - unei cruste oceanice. ,

Complexul bazaltelor de fund oceanic (O,) este slab reprezentat in
regiune. El comportd bazalte adesea in facies de pillow lava (fig. 2), ce
apar atit la nord cit §i la sud de aria-sheeted dyke-urilor. Crusta pillow-
urilor (1 —1,5 em grosime) constéd din hialobazalt sau tachilit devitrificate,
iar interiorul lor constd din bazalte i anamesite. Complexul de sheeted
dyke-uri (1009,) este format din dyke-uri de bazalte intergranulare si
dolerite, care alterneazd cu dyke-uri de gabbrouri, féerrogabbrouri, gab-
brodolerite, ortospilite, granofire si plagiogranite albitice; rar se intilnese
si corpuri de gabbrouri, precum si ,,dykelet-uri’” de ferrobazalte.

Intre Viridia si Lupesti complexul de sheeted dyke-uri este stri-
batut de un roi de dyke-uri, filoane si corpuri de roci acide si alcaline neo-
kimmerice.

Rocile ofiolitice au fost afectate de procese de metamorfism hidro-
termal (autometamorfism) sau metamorfism de fund oceanic, ale cdrui
parageneze arati cd el s-a realizat in conditiile faciesurilor amfibolitelor
cu epidot, sisturilor verzi si zeolitic.

Analizele chimice si spectrale, ca si datele petrografice, permit se-
pararea rocilor ofiolitice in roeci bazice nediferentiate, roci diferentiate
bazice si acide (tab.), fiecare grups avind particularitétile sale. Magma,
parentald are caracter tholeiitic (fig. 3). Ea s-a diferentiat (fig. 4) intr-un
sens spre ferrogabbrouri si ferrobazalte §i in altul spre plagiogranite
albitice.

Elementele minore caracterizeazd, de asemenea, cele trei grupe de
roci. Elementele siderofile cresc in rocile diferentiate bazice si scad treptat
in rocile diferentiate acide, in timp ce Zr, Y si Yb au o comportare inversi
(fig. 5). Bariul prezintd continuturi specifice pentru o serie bazic#d de fund
oceanic (fig. 6).

Continuturile de Sr aratd cd magma parentald s-a format in manta
sub zona de spreading, la adincimea de cca 110 km. A rezultat astfel o



180 Tostnwis cwr ML SAVU et ali -f : 20

serie ofioliticd- de tip high-Ti, asemidnitoare seriilor de roci bazice din
ridge-urile oceanice mediane (fig. 7 ). Ea are caractere specifice de magm#
de fund oceanic (flg 8 §i9).

Se constaté cid partleularltatﬂe magmei parentale se p#streazi ne-
alterate numai in rocile bazice nedlfereni,:la,te, pe cind termenii din cele
doufl grupe de roci diferenfiate, din cauza procesului de diferentiere si
deci a Imbogatirii in unele elemente chirice §i a sdrdcirii in altele; pe di-
ferite diagrame ele:se indepéarteazid de cimpul rocilor bazice nediferentiate
(fig. 10). De aceea, concluzia finali i generali este ci numai rocile bazice
nediferentiate pot fi utilizate cu succes in determinarea ,,tectomc set-
tmg -ului” dlferltelor seru de roel ofiolitice.

EXPLABATION OF PLATES -
Plate o

Fig. 1 — Quarry north of Julita (in sheeted dykes).
Fig. 2 — Sheeted dykes in Julifa quarry.

Plate ITI

Fig. 1 ~ Shected dykes in Julija quarry. .
Fig. 2 — Two sheeted dykes quite obvious in Julija quarry.
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PETROLOGIA ROCILOR MAGMA TICE

ORIGIN, PETROLOGY AND GEOCHEMISTRY OF ULTRAMAFIC
ROCKS IN THE GETIC NAPPE CRYSTALLINE WEST OF MARU
(MUNTELE MIC):

BY

HARALAMBIE SAVU ? HORST IIA\N3 CO\ISTANTA UDRESCU 2,
VASILICA NEACQU 3

Ultramafic rocks. Olistolith. Olistostromes. Dqlsl_ai'zcl-l‘axl‘ 1Mctambrph;'c »differentiatioiz;
Isograde. Sillimanite. Serpentinization. Migration of elements. South Carpathians — Getic

and Crystalline Supragelic Realms — Semenic Mountains and West Jarcu Mountains;

Abstraet

The ultramafie bodics in the crystalline schists of {hie Getlic Nappe in the Miru Zene
..{South Carpathians)-do not represent magmatic intrusions. They are olistoliths torn off from
.an Alpine-type oceanic crust and insedimented in a Precambrian olistostrome with a ‘tuffaceous
sedimentary matrix. Under conditions of the Dalslandian metamorphism, which reached here
the sillimanite isograde, the ultramafic bodies recrystallized completely, a reaction zone consnst-
1ing of anthophyllite4 clinepyroxene rocks occurring on their margins. The serpentinization
of the recrystallized ultramafic bodies is due to the late-metamorphic solutions whose tempe-
rature below 500 °C determines the replacement of olivine and orthopyroxene by secondary
minerals, which are no longer in equilibrium under the new ﬁllj'sico-'chemiml conditions. At
the same time iron is eliminated from the distroyed network, from which secondary magne-

tite will result in serpentinites. :

Résumé

Origine, pétrologie ef géochimie des roches ultrabasiques du cristallin de la nappe gélique a
Pouest de Maru (Muniele Mic). Les corps des roches ultrabasiques des schistes cristallins de la

1 Received January 28, 1985, accepted for communication and publication February
27, 1985, communicated in the meeting March 22, 1985.

2 Institutul de Geologie i Geofizicd. Str. Caransebes nr. 1, R 79678 Bucuresti, 32.

3 Intreprinderea de Prospectiuni Geologice si Geofizice. Str. Caransebes nr. 1, R 79678
Bucuresti, 32.



182 ' H. SAVU et al s

3

nappe gétique de la région Miru (Carpathes Méridionales) ne représentent pas d'intrusions mag-
matiques. Ce sont des olistolites rompus d’une croite océanigue de type alpin et insédimentés
dans une olistostrome précambrienne a matrice sédimentaire et tufogéne. Dans les conditions
du métamorphisme dalslandien qui atteint ici I’isograde de la sillimanite, les corps ultrabasiques
recristallisent complétement, sur leurs bords se formant une zone de réaction constituée de
roches & anthophyllite 4 clinopyroxéne. La serpentinisation des corps de roches ultrabasiques
recristallisées est due aux solutions tardi-métamorphiques dont la température, en se diminuant
sous 5009C détermine le remplacement de olivine et de ’orthopyroxénc par des minéraux
secondaires qui ne sont plus en équilibre dans les nouvelles conditions physiques et chimiques.
En méme temps, le fer est €liminé de leur réseau detrult un élément qui va former la magné-
Lite secondaire dcs serpentinites.

Introduetion

In the Getle Nappe Crystalline, sﬂ;uated west of the locallty of Miru
(Muntele Mic), ultramafic bodies have been known since the end of the .
last century (Schafarzik, 1899). Later on, several references on the men-
tioned rocks have been made in several unpublished reports (Gherasi, .
1952 ; Minzatu and Minzatu, 1957 ; Gherasi and Zimmermann, 1968) as
well as in Hann’s thesis of doector’s degree (1987). In cartographic
yespect, it is worth mentioning that they have been indicated on the map
scale 1:50 000, Muntele Mic Sheet (Savu et al., 1981), which can be
used in establishing the tectonic setting within whiclh the ultramafic bodies
oceur.

As the ultramafic rocks have not been studied minutely up to now
we considered it useful to present a systematic study on them and with
this aim in view we elaborated the present paper. .

T
T

Consxderatmns on the Ultramaﬁe Boeks Oceurrenee

- The ultmmaflc rocks of the Getic Nappe Crystalhne occur as lenti-.
cular bodies whose sizes. vary. from some metres up to some thundreds of
metres. They are mostly grouped in the Pietroasa Valley basin, northwest
of Maru (Fig.1). In this zone only the seven large bodies, which could be
mapped, are presented on the annexed map. Between them, there are,
however, numerous small bodies of ultramafic rocksincluded in the ground-
mass of micaceous-- sillimanite paragneisses of the Sebes- Lotru Series.
This situation excludes the possibility that small ultramafic bodies might
represent independent magmatic intrusions. Isolated bodies of ultramafic

rocksare also to be found in the region eastof the locality of Migura,
north of the Pietroasa Valley, east of the locality of Var,’on the Spinei Sum-
mit and south of the Cornutel Valley, situated east of Turnu Ruieni ( Fig. 1).
The southernmost ultramafic body is hosted by the crystalline schists of
the Turnu Ruieni scale. Except for the last body of ultramafic rocks, the
others are situated in the horizon of micaceous pdragneisses and of mica-
schists, which comprises numerous orthoamphibolite intercalations and
lenses of crystalline limestones. This is more intensely migmatized than
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Fig. 1 — Geological sketch of Miru-Borlova area (Muntele Mic). Getic Realm — Sebes-Lotru
Series (1—3): 1, paragneisses, micaschists, amphibolites, migmatites ; 2, Criva granites (Glim-
boca); 3, ultrabasic rocks. Danubian Realm — Miru Series (4): 4, amphibolites, amphibolic
gneisses, quartz-feldspathic gneisses; 5, overthrust; 6, digitation; 7, chemical and speclral

analysis.
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the other levels of crystalline schists of the Sebes-Lotru Series and
includes frequently pegmatite bodies (Hann, 1987). The crystalline schists
horizon, in which the ultramafic rocks are encompassed, occurs also to
the southwest (the Semenic Mts) (Savu, 1970).

The ultramafic rocks bodies usually show a zonary structure. Inside
they are mostly massive being made up of peridotites and dunites, recrys-
tallized and partly or totally serpentinized, rocks that might represent
the typical bands of a primary layering. On margins the bodies display
a narrower zone consisting of rocks with anthophyllitic amphibole and
clinopyroxene. The mentioned structure is the result of the bimetasomatic
changes of ions between the high-Mg ultramafic rocks and the surroun-
ding high-Si and high-Al crystalline schists. These processes manifested
during the high-grade Dalslandian metamorphism which here reached the
sillimanite isograde.

Petrographical and Mineralogical Data

The ultramafics from the crystalline schists of the Getic Series are
represented by metamorphosed dunites, rocks with anthophyllite, clino-
pyroxene and serpentinite.

1. Metamorphosed dumites. These rocks occur beside peridotites
in the inner part of the ultramafic bodies which have not been totally
serpentinized. In this respect the first body on the Pietroasa Valley (2,
358) is the most characteristic of all. The rocks have a black-greenish coleur
and a granoblastic-panallotriomorphic texture as a result of the regional
metamorphism under the sillimanite isograde condition (Winkler, 1967).
They consist mainly of olivine, & mineral penetrated by a network of fissu-
res formed due to the weak deformations in the late stage of metamorphism.
On these fissures serpentinite is formed with separation of iron oxides, an
element released from the destroyed network of olivine. Orthopyroxene
crystals, usually bastitized, and locally talc lamellas occur only accident-
ally. When the orthopyroxene crystals are frequent they generate har-
zburgitic peridotites.

2. Serpentinttes. These rocks, formed at the expense of peridotites and
dunites inside the ultramafic bodies, are found more abundantly. They
present a cellular structure and a massive texture which indicate that
serpentinization was achieved under static conditons. The rocks consist
of serpentine (antigorite-lizardite) and contain locally bastite pseudomor-
phoses after orthopyroxene crystals. In some cases under the microscope
the serpentinized rocks also show another characteristic cellular or reti-
cular structure. This structure is generated by the grains or fine powder
of secondary magnetite spread on the margins of primary silicate crystals
(olivine and pyroxene) subsequently replaced by serpentinic secondary
minerals. Thus, iron — from which secondary- magnetite was formed —
is removed from the silicated network. In these rocks.one can seldom ob-
serve magnesite or .talc nests, generated under the same conditions of
hydrometasomatic alteration of metamorphic harzburgitic peridotites and

dunites. 2 iE
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In some cases, as in the above-mentioned serpentinite with a cellu-
lar structure, lamination planes are .also observed, on which the closest
serpentinitic lamellas are oriented.

3. Anthophyiiite rocks. These rocks occur on the margins of the ultra-
matic bodies. They have a dark green up to black colou1 and present a
fibrous structure. The anthophvlhtc rocks consist of colourless, thin and
very elongated crystals of anthophyllite, whose extinction angle ¢/\ Ng
is 09,

4. Anthophyllvie a%d clinopyroxene rocks. These rocks are also of a
dark green colour and were formed under the same conditions of the high-
grade metamorphism. They consist mainly of the mentioned minerals
beside talc and rare magnesite nests. It is worth mentioning the poikili-
tic structure of clinopyroxene that includes anthophyllite crystals and
which in their turn include fine pyroxene crystals; these relationships
indicate that the constituting minerals crystallized about at the same time
due to the regional metamox‘phlsm Locally one can observe nests made
up of olivine as granoblasts in association with magnetite crystallo-
Dblasts, very elongated anthophyllite- crystals, seldom talc lamellas and
magnesite crystals, the last two minerals being developed in the inters-
tices between the other crystals. Nests constituted of tale lamellas in asso-
ciation with pyroxene crystalloblasts are observed in other portions of the
rock.

Geochemistry and Origin of Ultramaiic Rocks

The chemical composition of the study rocks (Table) shows clear-
ly their appurtenance to ultramafic rocks. Si0, generally varies between
40.20 and 419,. An exception is the anthophylhte - pyroxene rocks (nos.
3 and 4) in which SiO, reaches 46.65%, and 54 %, respectively. The last
rocks show a hlgher content of ALO, and TIOZ as against the others. Their
content of MgO is, however, lower (28. 35 33 80 %) than that of the other
rocks (37.44—38. 29% MgO).

The dunitic and perldotltlc serpentlmzed rocks are characterized
by a high content of H,O*, which ranges between 11.159%, and 12.7Y%
while in the anthophyllite and pyroxene rocks H,O presents values of
5.44 and 7.56 %,

As regards the trace elements contents (Table) they characterize
also a series of ultramafic rocks. The anthophyllite and clinopyroxene
rocks present higher contents of Cr, V, Se, Cu'and Ga as compared with
other rocks. In serpentinized rocks the content of Cr is lower, the lowest
contents occurring in samples 3 and 4 (Table) which contain 610 and
670 ppm Cr, respectively. These values are much below the average value
— 1600 — 2400 ppm Cr established by Turekian and Wedepohl (1961)
for the ultramafic rocks. However, these rocks contain the highest con-
tents of Ni (2900—3400 ppm), much higher values than the average value
(1)500—2000 ppm Ni; established by Turekian and Wedepohl (1961) for
this element in the ultramnafic rocks.
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TABLE .

Chemical composition of the ultramafic rocks

No 1 2 3 4 B o 6 7
510, (%) 54.00 46.65 41.00 40.40 40.20 41.00 40.40
AlZOa 2.82 2.06 0.21 0.17 0.80 0.72 1.11
Fe,04 3.42 5.20 6.62 7.33 5.40 5.85 5.64
FeO 3.16 2.49 1.33 0.95 1.53 1.43 1.85
AMnO 0.11 0.10 0.08 0.07 0.10 0.10 0.10
MgO 28.35 33.80 37.44 38.29 38.20 37.92 37.79
Ca0o 1.32 0.89 0.40 0.55 0.60 0.64 1.08
Na,0 0.03 0.03 0.02 0.03 0.03 0.03 0.02
K,0 0.04 0.02 0.01 0.01 0.03 0.02 0.02
TiO, 0.51 0.22 0.05 0.04 0.10 0.18 0.18
P,0; 0.20 0.16 0.06 0.10 0.18 0.16 0.20
CO2 — = = — —5 - 0.20

0.10 0.11 0.22 0.34 0.17 0.11 0.15
l'e(_z 0.09 0.09 0.19 0.29 0.15 0.09 '0.13
5.44 7.56 11.72 11.36 12.77 11.15 11.30
I‘otal 99.58 99.38 99.34 |- 99.93 100.26 | . 99.40 100.20
Cr (ppm) 2000 3700 610 670 1700 1500 1900
Ni 1100 1900 2900 3400 1700 1400 1800
Co 61 93 90 115 83 65 90
v 60 40 7 7 17 15 33
SC 11 6.5 e L2 2 3.5 | 3.5 7
Cu 3.5 24 9 6 4 3.3 2.5
Ga 6 5 <2 <2 2.5 3 A35

The study rocks represent: anthophyllite and c]inopyroxené rock — 1 (Iedera Valley) 5
anthophyllite rock — 2 (Pietroasa Valley); serpentinites: 3 (Piriul cu Mirul Brook); 4 (Run-
celu Mare Valley); 5 and 6 (Iedera Valley) ; 7 (Cioaca cu Tei Hill).

In respect of the origin of the ultramafic rocks, one can state that
the numerous small bodies of such rocks in the Getic Nappe Crystalline
cannot represent maginatie intrusions. In all respects they rather indicate
olistoliths of ultramafic rocks (Savu, Udrescu, 1982) torn off from a dis-
membered oceanic cerust, obducted and insedimented in an olistostrome
with a pelitic and tuffaceous matrix of Precambrian age. The origin of
ultramafic rocks in such an oceanic crust is clearly indicated on the dia-
gram in Figure 2 (\Ialpas, Stevens, 1977) on which the study rocks, with
one exception, plot in the Alpine-type peridotite -domain, chzu %ctermle
of the ultramafic complex of an oceanic crust. The oecean within which
this crust was formed, developed in the Precambrian, approximately in
the actual area of the Carpathians (Giused et al. » 1969).

The olistoliths of ultramafic rocks msedunented in the mentioned
olistostrome have been slabs or fragments broken from different parts
of the ultramafic complex of this crust some of them with a layering, which
explains the presence within the same small body of ultramafic rocks,
both of peridotites (harzburgites) and of dunites.

After their insedimentation in the Precambrian olistostrome, olis-
toliths as well as the whole formations were affected by the Dalslandian
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metamorphism (Savu, 1975), which, in this region, reached the sillimanite
isograde indicating temperatures of about 700° C and an intermediary
pressure (Winkler, 1967). : -

 R0%
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Fig, 2 — NiO—(Cr,0,4 diagram.

The olistoliths of homogeneous or layered ultramafic rocks reerys-
tallize completely at that temperature ; this process is an isochemical one
inside the bodies (Savu et al.,, 1982). On the margins of theultramafic
bodies processes of bimetasomatic exchange took place, which would lead
to the formation of the marginal zone of anthophyllite and clinopyroxene
rocks resulting from the SiO, and Al,O,; supply as shown in Table. Conco-
mitantly, the surrounding paragneisses of the matrix eanriched in biotite.
Processes of anatectic migmatization, favoured by.the high temperature,
generating pegmatitic bodies, develop simultaneously.

In the final stage of the metamorphism when the temperature of
the late- metamolphlo,.solutlons decreased below 500°C (Turner, 1968),
olivine and orthopyroxene became unstable and altered into serpentinic
minerals, bastite respectively ; thus.the static serpentinization — parti-
al or total — of the ultramafic bodies without the rock deformation was
achieved. In this case the solutions intruded the ultramafic bodies on the
fissures which began to be formed in the crystalline schists which were
being cooled (Savu et al., 1977). They also circulated along some proto-
fractures and if the olock% separated by them moved generatmd lamina-
tion zones, the serpentinic minerals under formation trended parallel
to the haeture plane.

Coneclusions

Several conclusions can be inferred from the present paper :
The ultramafic bodies in the Getic Nappe Crystalline at Méru are
not magmatic intrusions.



188 g ‘H. SAVU et al. -~ N : s

These bodies represent olistoliths torn off from a dismembered Alpine-
type oceanic crust and insedimented in the Precambrian olistostrome with
a sedimentary and tuffogenous matrix.

Under conditions of the Dalslandian metamorphism whiel reached
here the sillimanite isograde, the ultramafic bodies recrystallized comple-
tely, a reaction zone consisting of anthophyllite and pyroxene zone being
formed on their margins.

Serpentinization of the ultramafic rocks is due to the late-metamor-
phic solutions, whose temperature below 500° determined the olivine and
orthopyroxene replacement, minerals that were not in equilibrium under
the new physico-chemical conditions; concomitantly iron — an element
which will generate the secondary magnetite in serpentinites — has been
removed from the destroyed network of the mentioned minerals.
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ORIGINEA, PETROLOGIA SI GEOCHIMIA ROCILOR ULTRA-
BAZICE DIN CRISTALINUL PINZEI GETICE LA VEST DE MARU
- (MUNTELE MIC)~

(Rezumat)

Rocile ultrabazice din cristalinul pinzei getice de la vest de Miru
(Muntele Mic) se prezintd sub formd de corpuri lenticulare, cu dimensiuni
care variazd de la cijiva metri pind la citeva sute de metri. Corpurile de
roci ultrabazice se intilnesc aproape exclusiv in cadrul orizontului para-
gnaiselor micacee i al micagisturilor (4 sillimanit) din seria de Sebeg —
Lotru. In ceea ce priveste structura internd ele se caracterizeazd prin
aceea cit prezinti o zonare mineralogicd. Aceasta se datoreazé schimburilor
bimetagomatice de ioni dintre corpurile ultrabazice bogate in Mg si sis-
turile cristaline jnconjurditoare bogate in Si si Al, procese ce se manifestd
in timpul metamorfismului dalslandian. Sub aspect petrografic ele sint
reprezentate prin dunite metamorfozate, serpentinite, roci ultrabazice
cu antofilit si roci cu antofilit §i clinopiroxen. Atit compozitia lor chimica,
c¢it i confinutul de elemente minore indic# apartenenta lor la o serie de
roci ultrabazice. Aceste roci nu reprezintd insi intruziuni magmatice,
ci olistolite de roci ultrabazice rupte dintr-o crusti oceanicid dezmembrata,
obduse si insedimentate intr-o olistostroméi cu matrice pelitici si tufogeni
de virstd precambriani. Ultericr rocile au reeristalizat complet in timpul
metamorfismului dalslandian, care a atins in aceastii regiune izogradul
sillimanitului. Pe marginea corpurilor s-a format o zonid de reactlie consti-
tuitd din rocile cu antofilit si clinopiroxen. Serpentinizarea corpurilor de
roci ultrabazice se produce static, in stadiul final al metamorfismului,
cind temperatura solutiilor tirziu-metamorfice a scizut sub 500°C, oli-
vina si ortopiroxenul devenind instabile. Concomitent se elimin# fierul
din reteaua lor distrus, element din care se va forma magnetitul secundar.
in cazul aparitiei unor plane de laminare, mineralele serpentinice in curs
de formare se orienteazd paralel cu aceste zone.
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RELATIONSHIPS BETWEEN SEDIMENTATION AND VOLCANISM
DURING DEPOSITION OF THE CARAPELIT FORMATION
(NORTH DOBROGEA)!

BY

ANTONETA SEGHEDI?, I0AN SEGHEDI? ALEXANDRU SZAKACS ?,
GHEORGHE OAIE 2

Carapelit Formalion. E:Lploswe volcanism. th]zofaczes Paleovolcanology. Ignimbriles.
Pyroclastic flows. Lapilli., North Dobrogea — Mbein Nappe.

teggry

Akbstmet

The Carapelit Formation in the ccntral part of the Mécin nappe consxsts of terrigenous,
volcanic and epiclastic deposits. Volcanic rocks are mainly pyroclastic deposits (ignimbrites —
pyroclastic flows — air fall tuffs, ground surges, accretionary lapilli tuffs) and subordinately
lava flows (massive rhyolites). Terrigenous deposits interfinger with voleaniclastic sequences,
but while terrigenous sedimentation is controlled by the tectonics of tlLe source area,-volcani-
clastic deposition is ruled by the frequence of major eruptions, eruptive phases being followed
by erosion and redeposition of the unconsolidated volcaniclastic mnaterial in alluvial fans.

«

- Résumé :

La relation sédimentation-voleanisme dans la formation de Carapelil (Dobrogea de nord).
La formation de Carapelit de la partie centrale de la nappe de Micin est formée de dépots détri-
tiques, voleaniques et épiclastiques. Les roches volcaniques sont surtout pyroclastiques (ignim-
brites, tufs sousaériens; dépéts de ,,ground surge”, tuls a lapillis accrétionnaires) et subordon-
nement des écoulements de lave (rhyolites massives). Les dépdts détritiques passent latéralement
4 ccux volcanoclastiques, mais pendant que la sédimentation détritique est dirigée par la tec-
tonique de I’airc source, celle volcanoclastique est controllée par la fréquence des éruptions
majenres, les phases éruptives étant suivies par I'érosion et la redéposition du matériel vol-
canoclastique non-cousolidé en cénes alluviaux. :

1 Received May 21, 1986, accepted for communication and publication May 23, 1988,
presented at the meeting May 27, 1986.
2 Institutul de Geologic si Geofizica. Str. Caransebes nr. 1, R 79678 Bucuresti, 32.
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1. Introduetion

The Carapelit Formation is a thick sequence of lower Carboniferous
deposits which crops out in the Mdicin nappe of North Dobrogea. The
presence of volcaniclastic rocks in the "Carapelit Sandstone’’ was noti-
ced from the very beginning of geological research in the area, when tuf-
faceous sandstones have been described besides sandstones, mudstones
and conglomerates (Mrazec, Pascu, 1896). Further research revealed
both rhyolites cutting the Carapelit Formation and ’porphyritic tuffs”
interbedded with the terrigenous deposits of the sequence in Crapcea,
Amzalar, Carapelit, Babair and La Patru Hectare Hills (Pascu, 1904 ;
Murgoci, 1914 ; Mirdu{d, Mirdutd, 1962 ; Mirdutd, 1966).

Detailed petrographic studies of the rhyolitic rocks showed that
mainly acid tuffs (pyroclastic rocks) and tuffites occur, some highly wel-
ded tuffs (in the Crapcea Hill) being ignimbrites (Russo-Sindulescu et
al., 1975). Minor rhyolitic occurrences were considered lava flows or sills.
The association of subaerially deposited acid pyroclastic rocks with coarse
alluvial terrigenous deposits provides suggestive evidence for the continen-
tal origin of the Carapelit Formation (Drigidnescu, in Russo-Sindulescu
et al,, 1975) at least in the southern part:of the Micin Mountains.

Recently rhyolitic rocks in Crapcea-La Patru Hectare Hills are
regarded as breccias (possibly failed explosion breccias) emplaced during
the Jurassic ($tefan, in Berbeleac et al., 1985 and Nedelcu et al., 1986).

- 2. Geologieal Setting

In the area between Crapcea and la Patru Hectare Hills, the Cara-
pelit Formation shows tectonic relationships towards the underlying gra-
nitic and metamorphic basement (Stefan et al.,, 1969 ; Seghedi, -1985:;
Seghedi, Oaie, 1986). Mylonitic rocks develop along these contacts, well
exposed in Coada Muchii Hill (Seghedi, 1985, 1986). Sedimentological
and structural evidence suggest that deposits are exposed on the limbs
of & large, NW —8E trending syncline, with the axial plane parallel to the
Carapelit Creek. Since rapid facies changes occur on both limbs of the
syncline while marker beds are absent, the determination of the structure
relies on the younging directions revealed by sedimentary structures.

On the NE limb of the syncline, in Crapcea-Coada Muchii Hills,
bedding trends NW to E-W, steeply dipping to the SW or S (40—80°)
while sedimentary structures suggest south or south — westward younging
(Plate I). Maximum thickness of the deposits attains 750 m in Crapcea-
Piscul Firului area..Deposits in Velicele, Muchia lui Neacsu, Babair and
La Patru Hectare Hills lie on the SW limb of the syncline, with bedding
trending NW —SE or N—S and dipping 60—80° to NE or E. The sequence
youngs towards NE, attaining maximum thickness — 500 m — in La
Patru Hectare Hill.

Several thin dykes of rhyolites (up to 5 m in thickness) are empla-
ced in the dominantly coarse terrigenous deposits in the Coada Muchii
Hills. Dykes parallel the NW —SE trend of the S, cleavage (resulted during
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folding of the formation) obviously intersecting bedding which here is
oriented E—W (Plate I). Dyke rocks in the Coada Muchii Hl]l have sferu-
litic devitrification fabric (Pl. XII, Fig. 1) as well as strong geochemical
affinities with the Triassic rhvohtlc dykes of the Micin nappe. (Pl X111,
Fig, 1) (Seghedi et al., 1985).

3. Facies Analysis :

Difficulties in studying ancient voleaniclastics — - like those of the
Carapelit Formation, which underwent diagenesis and deformation by
folding and very low grade metamorphism — arise from their ibvestiga-
tion by methods used for modern volcaniclastic rocks, not always suited
to ancient deposits. Sedimentological approach suggested for ancient
voleaniclastic rocks (Lajoie, 1980 ; Suthren, 1985), based mainly on recog-
nition and critical analysis of field observation — vertical and lateral
~facies changes, structure and geometry of the deposits — has been relevant
for understanding the depositional history of the Carapelit Formation.

% 7., Clast petrography suggests that three main types of deposits make
up the: Carapelit Formation in Crapeea-La- Patru Hectare area : terri-
genous (with terrigenous source areas), volcanic (resulted through vol-
canic activity) and epiclastic (born by erosion and redeposition of uncon-
solidated volcaniclastic material). HOWGVGI, gradations exist between
these~main groups, due to the mlxture in various proportions of material
from different sources.

i+ Facies -analysis favoured the distinetion of several lithofaeies and
~facies associations within each main group. Evolution of voleanic and sedi-
‘mentary processes eontrolling the deposition of the Carapelit Formation
results from Vertlcal and hor17ont't1 dlstrlbution oftdistinct iames associa-~
1710115 2k )
P ‘ g

.-a.s, Sl.. Teangenous deposzts

Tor the grey or red coloured deposlts Whmh build up thlck sequences
(80 300 m), in.Crapcea, Coada Muchii and Muchea Iui Neacsu. Hills, 2
main source area consisting of metamorphic and gmmtlc rocks results
from, clast petrocrraphy Volcamc activity contributes with various, but
commonlv small amounts of feldspars and voleanic quartz crystals or

eva,n spalse clasts of rhyohtes (Seghedi, Oaie, 1986 Oaie, 1986).

0, Crapcea -La Patru Hectare area, several fames associations occur

,masslve conglomerates (debris flows) ; parallel bedded conglomerates and
sandstones, lentlcular bodies of red sandstones (sheet flood or stream flood
,deposits) ; lens shaped conglomerate units associated with sandstones
(channel deposlts) ; parallel and cross-bedded pebbly red sandstones (de-
“posits of a Jow sinuosity, sand wave dominated braided stream). Detailed
deseription of the facies associatiohs and respective depos1t10na1 envi-
ronments as inferred from lithologies, lithologic sequences and sedimen-
ta.ry structures are given by Seghedi, Oaie (1986) Oaie (1986). -

. On.the western slope of La Patru Hectare Hill, a lens shaped body
of red mudstones attaining maximum thickness of 100 m overhes pv10-

13 — ¢, 244
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clastic and epiclastic deposits and underlies green epiclastic rocks (PI. I).
Voleanic quartz as well as rounded clasts of vein quartz locally occur in
the mudstone (Pl. IT). Red mudstones frequently appear as intraclasts
in coarse or fine epiclastic deposits as well as in pyroclastic flows. Mud
clasts do not exceed centimetric or milimetric sizes in Piscul Firului, but
in ignimbrites in La Patru Hectare Hill they are larger, locally attaining
50 ¢m in length. Red mudstones or siltstones in Piscul Firului also oceur
as thin, discontinuous layers with planar or irregular base and commonly
eroded tops, capping the fining upward cycles. At one outcrop, mudstones
mantle an irregular body of ignimbritic rocks and enclose fiamme next to
the contact. The facies was probably deposited by settling from suspen-
sion in pools of standing water.

3.2. Voleanic rocks

The bulk of the volcanic deposits within the Carapelit Formation
are pyroclastic rocks, and only a small part of them are massive rhyolites.
Based on geometry and internal features of the deposits, pyroclastic rocks
occur in several lithofacies : ignimbrites, cross and parallel bedded tuffs,
accretionary lapilli tuffs. '

3.2.1. Ignimbrites

Ignimbrites are the dominant facies of the volcaniclastic rocks in
the Carapelit Formation. They occur as massive bodies lenticular in
shape, with concave base and planar top. The thickness of a single ignim-
britic sheet varies between 10 and 30 m, but commonly several indivi-
dual sheets are superimposed resulting rock bodies 50 to 300 m thick (Crap-
cea Hill). Rocks show poor sorting with the matrix making up more than
509 of rock volume.

Ignimbrites occur as greenish-grey or red coloured rocks 1‘esem‘bling
rhyolites, composed of various sizes of pumice and lithic clasts, floating
in an ash sized matrix, made up by vitric clasts and crystals (Pl. III, IV).

The chief rock constituents are vitroclastic fragments of rhyolitic
glass (shards) — ncw recrystallized — conferring the ground mass a fine
grained tuff fabric (Pl. VII, VIII). Various types of shards have been
described (Russo-Siandulescu et al., 1975), representing the vesicle walls in
a highly vesiculated and fragmented magma. Commonly shards are welded
and deformed. Welding intensity is variable, often entirely obscuring the
initial pyroclastic fabric (P1. VIII, IX). In places strong welding of ‘glass
fragments results in eutaxitic fabric (Babair Hill). ' S

Crystals — mainly quartz, plagioclase and potash feldspeu";—5 are
often crushed, cracked or strongly deformed (Pl. IX). Dark green pumice
and collapsed pumice (fiamme) form flat patches on the pale green back-
ground of the ignimbritic rocks (P1. VIII, Fig. 1). They vary in size bet-
ween lappili and coarse ash, and consist of vesiculated rhyolitic glass —
often with tubular vesicles — with or without microphenocrysts. Fiam-
mes are typical for strongly welded ignimbrites, occurring as dark layers
or tiny lenticles of rhyolitic glass. : ' ;
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Juvenile Jithoclasts are angular clasts of ignimbrites (P1. V, Fig. 1)
or rounded clasts of sferulitic or granophyric rhyolites (P). 111, IV); they
occur in La Patru Hectare and Crapcea Hills, with various sizes ranging
from centimetric, seldom decimetric to submilimetric, the latter possibly
originating in magma consolidated at depth.

Accidental (nonvolcanic) clasts are abundant in the pyroclastic
rocks of the Crapcea and La Patru Hectare Hills. Clasts vary from sand
to gravel size, but cobble size dominates (Pl. III, Fig. 2; Pl. V, Fig. 2).
Shape is rounded or angular, while clast lithotype (vein quartz, quartzi-
tes, phyllites, seldom granites, micaschists) and sorting are similar to clasts
in the terrigenous deposits of the Carapelit Formation. Red mudstones
and siltstones or green epiclastic rocks occur as intraclasts; they show
various sizes, from milimetric to centimetric usually, but locally may at-
tain several decimetres.

Usually clast distribution is haphazard in the pyroclastic rock, but
sometimes the distribution of vein quartz and intraclasts suggest size sor-
ting during flow. Such situations frequently occur at the base of normal
graded flows (La Patru Hectare Hill, Piscul Firului) (Pl. II), where local
abundance of accidental clasts creates a clast supported conglomerate
with an entirely subordinate tuff matrix (pore or pelicular). Platy clasts
of red mudstone or siltstone are oriented parallel to the base of the deposit
and may show normal grading. Sometimes they concentrate in centime-
tric layers which possibly attain 1 m thickness in the pyroclastic rock.
Grading and clast distribution allowed distinction of individual flow units
(PL. II).

The characteristic of the facies suggest deposition from highly con-
centrated gravitational mass—flows, moving as a laminar flow and fa-
vouring size sorting at the base of the flow. In rhyolitic volcaniclastic
roe” s such gravitational flows result by collapse of the eruption column
of & strongly vesiculated magma and characterise subaerial ash flows.
Accidental clasts were probably picl ed up from alluvial gravel when the
pyroclastic flow moved along a river bed. Thefacies geometry suggests
Ppreservation in depressions.

3.2.2. Parallel bedded tuffs

This facies occursin the SW partof the Crapcea Hill,on Piscul Firului,
as thin layers (centimetric to decimetric) with greenish colour. The cons-
tituent clasts — vitric fragments (shards), quartz, alkali and plagio-
clase feldspars, biotite — range in size from fine to coarse grained ash.
Roeks are parallel bedded, with thin laminations (P1.X, Fig. 1}, some
beds may show graded bedding (Pl. X, Fig. 2). Individual beds are well
sorted and sudden size changes occur from one bed to another. The facies
oceurs as interbeds within epiclastic deposits or at the base or top of some
pyroclastic flows.

~ Facies characteristics as well as association with pyroclastic flow
Yuffs or epiclastic deposits point to air fall tuffs, resulted from plinian
eruptions. Vertical size variations suggest intermitent eruptions.
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3.2.3. Cross — bedded tuffs ' LR

Thin (decimetric) cross — stratified deposits with low foreset angle
and pale green colour underlie in Piscul Firului pyroclastic flow deposits.
Laminations occur by segregation of crystal and glass debris in parallel
layers. Sometimes a faint grading results by crystal concentration to-
wards the base of the bed. Cross—beddmd suggests deposition from dilute
turbulent flows. These features, along Wlth the association with pyro-
clastic flow deposits, suggest deposmon from pyroclastic surges, while
occurrence at the bage of ’rhe flow points to the ground surge type (Sparks'
et al., 1973 ; Fisher, 1979). Ground surges are typlcally subaerlal deposits.

Pyroclastlc surges associated to flows develop from the peripheral
part of the collaps ed eruption column, preceding the pyroelastic flow
derived from its central part (Fisher, 1979).

- 3:2:4. Accretionary lapilli tuffs

In La Patru Hectare Hill and South of Coada Muchii %addle a lhyo-
litic rock several m thick is made up by vitroclastic tuff with sparce crys-
tals. Several decimetric layers contain tiny spheroidal or elliptical con-
cretions and their fragments, several mm to 1.5 cm in size (Pl. XTI, Fig. 1),
the larger specimens easily detachmd Concretlons have °mooth or irre-
gular sulface, with the core highly - recrystalhzed in spherulitic aspects:
(Pl. XI, Fig. 2); seldom they show interior voids, which may be infilléd
with mlcrocrystalhne quartz. These morphological and structural features
are typical for accretionary lapilli. Armored lapﬂh 111f1y occur When mystal.
fraoments are included in their core.

: The vitroclastic matrix which includes the lapilli shows a brecc1a1ed
or perhtlc fabric (P1. XTI, Fig. 1); perlitic aSpects have algo been notlced
in the outer layel of Quch Iapllh

During ‘voleanic eruptions, aceretionary lapilli may form in_several
ways: (4)in pyroc]a%tlc fallout deposits, by raindrop induced ash fclea~
tion ; (b) in hydroclastic eruptions, sometimes associated to pyroclastic
smoe deposits ; (¢) in phreatoplinian explosions initiated by pyroclastic
ﬂows entering Watel (Fisher, Schmincke, 1984 ; Suthren, 1985). Association
with ignimbrite deposits and presence of brecciations and perlites could
possﬂ)ly suggest the later possibility for the origin of the accretionary
lapilli tuffs in La Patru Hectare Hill. An alternative to this origin not
contradicting our observations, is that accretionary lapilli have ini-
tially formed in the convectlve part of the subaerial eruption . .coluymn
which generated the pyroclastic flow, being prematurely deposited from
this and enclosed in.the flow which entered a subagqueous environment.
This could be an explanation for the low frequence of the accretionary
lapilli in -the rock sequence.

3.2.5. Massive rhyolites

Rhyolites with massive structure occur as sheets attaining deci-
metres or:several meters in thickress or as clasts in ignimbrites and. epi-
clastic deposits. The rocks have a greenish or reddish colour, massive



7 SEDIMENTATION AND VOLCANISM OF THE CARAPELIT FORMATION 197

structure and SOmetlmes ‘brececiation’ fabrlc A low crystallinity index,
fine grained recrystallization of the largely developed vitric ground mass
and scarce phenoeryst occurrence -are typieal. Petrovmphlc features
clearly distinguish them from the-triassic rhyolites which occur as dykes
intersecting beddnrr (Pl. XIII; Fig. 1). Geochemical data (major and
minor element%) pomt to eclose "oenetic relationships with the ignimbritic
rocks (Seghedi et al.; 1985).- Bemde their spatial association with 1frmm-
brites, these features favoured thelr mterpreiatlon as lawa flows.

3.3. Epiclastic deposits

A sequence of brown, yellow, red or green coarse to fine grained
rocks with various thiclknesses areinterlayered at different levels in the
lithological column with pyroclastic deposits. Clast petrography of conglo-
merates and sandstones (ignimbrites, massive porphyritic rhyolites, glass
fragments, pumice, fiamme ; crystals — voleanic quartz, plagioclase and
alkali feldspar, muscovite resulted from biotite alteration—in a matrix
consisting of glass and’ clay) indicates as main source area the previously
described voleanieclastic and voleanic rocks. Voleanic debris are variously
diluted with terrigenous material (quartz, quartzites, phyllites, micasec-
hists, granites), while in well sorted, clast supported fine grained sand-
stones, the terrigeneous clasts {mainly .quartz and .quartzites) are domi-
nant. Bamed on mternal features, eplcla,stlc depo%ts are d1v1de(1 in several
major hthofzucms assoelatlons - A o B :

3.3.1. M asswe cowglomemtes

Conﬂlomerate umts up to 30 m thick are aqsomated on the north-
western slope of the Crapcea Hill with pyroclastic flows. They lack stra-
tification, size &,ortnv and internal .organization. Clasts may reach 1 m
diameter. The facies shows lateral chanaes to stratified conglomerates and
coarse sandstones. It, suggests deposrmon from orav1ta‘monal mass flows
(debnb flows).

3.3.2. Parallel étmiified cdndlomemieg and sandstones

These rocks form beds several centimeter to decimeters thiel, with
various sorting characteristics. Beds have sharp, planar bases, clearly
erosional, a$ shown by the frequence of red mudstone mtmclasis concen-
trated near the base: ‘Graded bedding’ may oceur in places. In Piscul
Firului, such coarse epiclastic rocks inelude several angular blocls of
wnunbmtw rhyolites. Deposits point’ to' upper flow regime conditions,
either longitudinal bars (formed in braided streams) or stream flood
deposits in an alluvial fan environment. Usually they grade laterally into.
alluvial plain fames

- 3.3.3. Coarse t0 fine., grained samdstones, silistones and mudstones

Red, brown or greenish coloured rocks in Piscul Firului and La Patru:
Heetare Hills build up fining upward cycles, ranging in thickness from:
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25 to 80 m. The following lithofacies aresuperimposed in these cycles
as minor sequences (metric or decimetric) : coarse grained massive sand-
stones, locally well sorted conglomerates, with erosional bases, enclosing:
red sﬂtstone or mudstone 1ntraclasts medmm to fine grained sandstones,
parallel or cross —. bedded; ripple cross laminated red sandstones and
siltstones, showing heavy mineral concentrations along the foreset
laminae; thinly laminated green siltstones or mudstones; massive red
mudstones. Such fining upward cycles are superimposed-or interbedded
with pyroclastic flow deposits ; the sequences in Piscul Firului show lateral
facies changes to distal alluvial fan or braided stream deposits from Coada
Muchii Hill. Repeated superposition of these sequences reflecting gradual
changes in hydrodynamic gradients- suggests a cyclic sedimentation,
which could possibly reflect “conditions in alluvial plzun ‘deposits (Allen,
1965).

4, Analysis of faeies distribution

The relationships between facies associations with different source
areas are shown on lithological columns in Crapcea, Babair and La
Patru Hectare Hills, where contlnuous outcrops favoured detalled facies

" analysis.

These columns reveal that terrigenous deposu;s make up thick dis-
tinet vertical sequences, while volcanic and epiclastic deposits are inter-
layered. In the Crapcea Hill, terrigenous sedimentation predates volca-
niclastic deposition. Volcanic activity once started, pyroclastic and epi-
clastic rocks are deposited to the west, interfingering with the thick se-
quence of coarse alluvial fan deposits which build up the eastern part of
Crapcea Hill and Coada Muchii Hill (Pl. II). The great thickness of allu-
vial fan deposits in this area strongly suggests that an active source area
supplying terrigenous detritus was continuously uplifted on major faults.

Meanwhile, sedimentation derived by volcanic activity was cyclical,
with eruptive phases followed by subsequent erosion and redeposition of
unconsolidated volcanic material in alluvial fans, braided and meandering
streains.

The eruptive phase (Vessel, Davies, 1981)is dominated by pyrocl-
astic flow deposits — proximal volcanic facies. These:deposits seldom
occur as single flow units ; they commonly consist of several supemmposed
flow units (of the order of 10—30 m thick each) whicl make up a main
cooling unit. A complete sequence in a flow unit as described by Sparks
et al. (1973) and Suthren (1985) could not be revealed, however in Piscul
Firului, a sequence ground surge — pyroclastic flow — fall out tuff was
evidenced (P1. IT). While pumice distribution seems haphazard, accidental
clasts often display normal grading at the base of the pyroclastic flow
(La Patru Hectare Hill, Piscul Flrulm) When base surge or fall out tuff
layers are not present, as is the case in Crapcea or Ta Patru Hectare Hills,
distinction between individual flow units was sbased on distribution or
textural changes of accidental clasts (alluvial pebbles and mudstone
chips). Tntense . welding occurs in the cores of the flow umts whﬂe shwhte1
welding corresponds to their peripheral parts.
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5. Conelusions

Sandstone mineralogy in distinet lithofacies associations of the
terrigenous deposits of the Carapelit Formation points to the existence
of explosive volcanic activity during deposition (Seghedi, Oaie, 1986).
A close interaction between volcanic and sedimentary processes results
from the analysis of time — space facies distribution of terrigenous, vol-
caniclastic and epiclastic deposits. In volcaniclastic deposits, both sedi-
ment supply and depositional style are controlled by the frequence of
major eruptions, while terrigenous sedimentation is controlled by tectonies
of source area.

Paleovoleanological considerations resulted from evidence concerning
volcanic deposits in the volcano-sedimentary sequence of the Carapelit
Formation can be summarized as follows :

— the lower Carboniferous volecanic activity in the Micin unit was
dominantly explosive, subordinately effusive;

— eruptions were subaerial, -while voleanic products have been
deposited in partly subaerial, partly subaequeous environments ;

— the explosive voleanic aetivity took place in several eruption.
phases, separated by intervals of intense erosion and redeposition of the
volecanic material ; within each eruptive phase, the voleanic activity was
ntermittent and developed in a single major volcanic stage which created

large volume of volcanie matenal :

— origin of sueh volume of ighimbritic rocks is connected to cql-
deras (indireetly, deriving by exupmon on ring fractures resulted by col-
lapse) (Smith, 1979) or to central vent eruptions (Sparks:et al., 1978). The
pyroclastic flows resulted by gravitational collapse of a high, strongly
expanded eruption column, and by movement of the dense gas — particle
suspension in turbulent regime (Fisher, Schmincke, 1984},

— voleanological and geochemical features of the volcanies (acid,
rhyolitic, calcalkali magmas), associated to alluvial continental sequences
provide suggestive evidence for a baek arc ensialic basin (Seghedi, Oaie,
1986) as the geotectonic setting of the Carapelit Formation.
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RELATI A SEDIMENTARE- VULOA\TISY[ T‘Q‘ CADRUL FORWIATIUNII
DE CAR APELIT (DOBROGEA DE NORD) L

(Rezumat)

Formatiunea de Carapelit (atribuiti Carboniferulul inferior) din
zona, Horia—Balabancea este constituitd din trei grupe majore de depo-
zite : detritice (provenind din surse terigene), de origine vulcanici (rezul-
tate In urma activitdfii vulcanice) si epiclastice (formate prin erodarea
si redepunerea materialului vuleanoclastic neconsolidat). In cadrul fie-
clreia din aceste grupe au fost separate, pe bazg ahalizei facizle, maimuilte
asociatii de faciesuri, a ciror distributie pe verticald si-orizontali a condus
1a interpretarea modului de evolutie a proceselor vulcanice gi sedimentare
care au controlat depunerea formatiunii de Carapeht in a,ceastd, Zoni.

Depozitele detritice, avind o arie sursé constituitd, aseménea funda-
mentului pe care s-au depus din gisturi’ cristaline §i granite, cuprind
conglomerate §i gresii cenusii asociate cu lentile de crresuros11~—depoz1te
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de con aluvial — si gresii rogii cu stratificatie paraleld §i oblicd tabulari
— depozite de riu despletit dominat de valuri de nisip.

Rocile vulcanice cuprind in cea mai mare parte piroclastite si en
totul subordonat, riolite masive, interpretate drept curgeri de lavi. Pe
baza geometriei gi & caracteristicilor interne, in cadrul piroclastitelor au
fost separate mai multe litofaciesuri: ignimbrite — depuse din curgeri
piroclastice subaeriene ; tufuri cu strs tlflcatle paraleld — tufuri de ciidere
subaeriand ; tufuri cn Stratlﬁcahe oblicd — depozite de val piroclastic
depuse subaerlan, tufuri cu 131)1]1 acretionari — reprezentind fie depozite
de cidere fie rezultate in urma unor eruptu freato- -pliniene.

Deporzitele epiclastice — conglomerate, microconglomerate, gresii
grosiere, siltite—argile rosil §i pelite verzi — sint interstratificate, cu gro-
simi variabile si la dif (,I‘lbO nivele in coloana htolooma, cu depontele
plroclastlce Caracterele litofaciale sugereazd depunerea in conuri aluviale,
riuri despletite, riuri meandrate i lacun

Analiza distributiei pe verticald si orizontald a faciesurilor indici,
interactiunea strinsd a proceselor vuleanice si sedimentare in tunpul
depunern formatiunii de Carapelit. Alternanta verticalia depozitelor vul-

canice §i epmlashce foarte evidentd pe coloanele litologice din dealurile
Cmpcea si La Patiu Hectare, sugereazd o sedimentare ciclicéi, in care
fazele eruptive, dominate de depozite de curgere piroclastics, au fost ur-
mate de erodarea si redepunerea materialului vulcanoclastic neconsolidat.
In cadrul acestor depozite frecventa eruptiilor majore determini aportul
de sediment si stilul sedlmentdrn, in timp ce sedlmentarem detriticid
este controlatii de tectonica ariei sursi.

‘Principalele trasdturi ale vuleanismului carbonifer inferior din aria
pinzei de Micin sint urmitoarele : caracterul predominant exploziv, sub-
ordonat efuziv, al eruptiilor ; caracterul subaerian al eruptiilor, materialul
vulcanic fiind depus atit subaerian, cit si subacvatic ; existenta mai multor
faze eruptive, urmate de perioade de eroziune intensd si redepunere a
materialului vuleanie.

EXPLANATION OF PLATES

]?lfmte I

Figt 1 - Rounded and SublOundCd hihoc]asts of massive rhyolite (o) in ignimbrite; La Patru
Flectare tIill

Fig. 2 — Subrounded clasts of rhyolite (g) and vein quartz (q) in ignimbrite; La Patru Hee-
tare 11ill.

Plate IV

Fig. 1 — Large, rounded, massive rhyolite clast (p) in ignimbrite, La Patru IHectare Hill,

Fig. 2 — Tiny, welded lithoclasts of massive rhyolites (o) in coarse ignimbrite; Crapcea Hill-
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Plate V
Fig. 1 — Small fiamme (f) and large, angular clast of ignimbrite (i) from a previous eruption;
Crapcea Hill.
TFig. 2 — Accidental quartz lithoclast (q) in ignimbritc; Crapcea Hill.
Plate VI
Fig. 1 — Vitroclastic debris of vesiculated glass (shards) forming the groundmass of the ignim-
brite; Crapcea Iill, NI/, 60 x.
Fig. 2 — Shards (s) and crystaloclasts (c) in ignimbrite ; Grapcea Hill, N} , 60 %X.
Plate VII
Fig. 1 — Lithic fragment of strongly welded ignimbrite with primary pyroclastic fabric obscu-
red, showing microfiamme (f), in a nonwelded ignimbrite ; Crapcea Hill, N I 1 , 36 X.
Fig, 2 — Welded ignimbrite ; La Patru Hectare Hill, N l l , 60 X.

Fig.
Fig.

Fig.
Fig.

Tig.

Fig.

Plate VIIL

ig. 1 — Pumice {ragment with tabular vesicles (p) in moderately welded ignimbrite ; La Patru

Hectare Hill, N ||, 60 x.

. 2 — Typical, slightly welded, vitroclastic ignimbrite ; La Patru Hectare [Iil{, N H , 60 X

Plate IX

ig. 1 — Shard (s) crystaloclasts (c) and accidental clasts (1) in ignimbrite; La Patro Hectare

Hill, N||, 36 x.

. 2 — Ignimbrite rich in quartz (q), plagioclase (pl) and alkali feldspar (k), witl, accidental

lithics (1) ; Crapcea Hill, N x, 36 x.
: Plate X

g. 1 — Parallel bedded pyroclastic fall tuff ; Piscul Firului.
;. 2 — Parallel bedded and normal graded pyroclastic fall tufl ; arrow points to top ; Piscul

Firului.
Plate XI

1 — Accretionary lapilli tufl ; La Patru Heetare Hill.

2 — Accretionary lapillus in vitric tuff showing microperlitic fabric; perlitic fabric also
occurs at the external part of the lapillus, while core is devitrified ; La Patru Hectare
Hill, N{!, 36 x.

Plate XII

1 — Microperlitic fabric in accretionary lapilli tuff; La Patru Fectare FHill, N] ] , 60 x
2 — Microbreccia fabric in the ash matrix of the accretionary lapilli; La Patrn Hectare
Hill, N[, 36 x.

Plate XIII

1 — Sferulitic fabric in the ground mass of a massive rhyolite (Triassic dyke); Coada
Muchil, N|{, 36 x.

2 — Rhyolitic epiclastic rock-consisting mainly of redeposited volcanic material-showing
parallel bedding; Crapcea Hill, N ||, 36 x.
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1. MINERALOGIE — PETROLOGIE — GEOCHIMIE

"PETROLOGIA ROCILOR METAMORFICE

ECLOGITE-GRANULITE-PERIDOCTITE ASSEMBLAGE — AN AR-

GUMENT FOR A PROTEROZOIC CRYPTIC PALEOSUTURE IN

THE SUPRACRUSTAL ROCKS OF THE SEBES—LOTRU GRO TP
(SOUTH CARPATHIANS)!

. . BY
VIORICA -IANCU 2, MIHAI CONOVICIZ2 TEOFIL GRIDAN 2

Petrographic ‘assemblage. Eclogites. Granuliles. Peridotiles. Proferozoic. Polymetamorphi,
rocks. '_B?&&?dm_zjloniles. Metamorphism- conditions. Prograde dynamothermic melamor-
phism; Thethiic metamorphism. Anatectic rocks. South Carpathians — Crystalline Gelic
and Suprégétic’ Réalms — Mehedinfi Plaleau.

“Abstraet

The present paper points out the existence of the eclogite-granulite-peridotite petrooraphlc
assemblage, as’ tectomc inclusions in the Proterozoic polymetamorphic rocks of ihe Scbes-
‘Lotru Group, outlinirii’a Proterozoic cryptic paleosuture. Arguments are brought as regards
“the readjustoients ‘of the eclogitic paragenesis (stage I) under conditions of the granulific facics
(stage II) and retrograde a'daptati'ons at the level of the amphibolitic facies under ditferent baric
conditions- (Ml, Mz) "The Tast everts took place simultaneously with the prograde metamox-
phisms which’ al‘feeted tHe Liost rocl(s The -anatectic rocks (mxgmatlc neosoma and granite-
granodioritic dla{e\ntes), thermally and ‘structurally controlled, were generated during: thelast
events — M, (‘dyﬂamothermal métamorphism) and Mg (dome-type thermal metamorphxsm)
which affected the' rocks of the Sebes-Lotru Group : .

‘Reésumé

L’associalion éclogile-granulile-péridolite, un argument pour une paléosulure cryptique
protérozoique des roches de supracroiile du groupe Sebeg-Lotru (Carpathes Meéridionales ). Cette
étude signale Pexistence de I’association pétrographique éclogites-granulites-péridotites, comme
inclusions tectoniques; des roches protérozoiques polymétamorphiques du groupe Sebes-Lotru,
en esquissant ung: paléosuture -cryptique' protérozoique. On présenie des arguments concer-
nant les réajustements: de la paragengse éclogitique (premier stade), en conditions de facics

1 RECEIVEd Noveml)er 12 1986, accepted for commumcatlon and pubhcatlon November
12, 1986 commumcated in the meeting May 5, 1986.
E Inst1tutu1 de Geo]ogle si Geoflzlca Str. Caransebes nr. 1, R 79678 Bucure§t1 32.
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granulitique (deuxiéme stade) et des adaptations rétrogrades au niveau du faciés amphiboli-
tique, en conditions barriques diverses (M;, M). Les derniers événements se sont produits si-
multanément avec le métamorphisme prograde qui a affecté les roches encaissantes. Les roches
anatectiques (néosome migmatique et -diatexitos ' granite-graunodioritiques), controllées de
point de vue thermique et structural, ont été générées au cours de derniers ¢vénements, M, (mé-
tamorphisme dynamothermique) et My (métamorphisme thermique de type dome) qui ont
affecté les roches du groupe Sches-Lotru.

1. Introdunetion . . , B

This paper presents new data en the spatial positioh and complex
polymetamorphic evolution of some exotic rocks — eclogites, granulites,
peridotites — occurring as tectonic irclusions within a sequence of
Proterozoic polymetamorphic rocks belenging to the Sebes —Lotru Group.
In the Mchedinti Plateau the exotic rocks are spatially asseciated with the
plagiogneiss formation, with a lower lithestratigraphic position, followed
by the amphibolite, quartz-feldspathic gneiss and micaschist formations
(Hartopanu, Iancu, unpublished. data). . The mentioned sequence is
associated spatially and genetically with metatectic migmatites and Vauto-
chthonous™ granitoids (senso Read, .1957) .trapped iunte the . quartz-
feldspathic gneiss packets. : : .

The pre-Caledonian polymetamorphic evolution of the Sebes—
Lotra Group has been demonstrated on the basis of the mineralogical
and structural studies by several researchers : Bercia (1975), Hartopanu
(1975, 1978), Iancu, Hirtopanu (1979, 1982). In relation to them the
peridotite-eclogite-granulite assemblage -illustrates -a longer and more
complex history. The .eclogitic rocks preserve superposed - paragenetic
associations which attest the attaining of a maximum stage in the pro-
grade evolution of the rocks (stage I, eclogitic ) and successive retrograde
adaptations under:conditions of the granulitic (stage If) and amphibo-
litie facies. The re-equilibration at the level of the amphibolitic facies.
took place concomitantly with the regional metamorphic events M; and
M, which affected the host rocks. .-

The granitic-granodioritic roeks occur either as a meosoma in the
migmatites concordant with S, or as discordant bo dies of massive rocks.

2. Stractural Assemblage

Within the Carpathian Alpine orogen the Proterozoic and the
Phanerozoic metamorphites constitute the basement of the Getic Realm
involved, like the Variscan molasse deposits and the Mesozoic cover,,

into nappes during the Austrian and Laramian phases (Codarcea, 1940).

In the Mehedin{i Plateau, in the Porfile de Fier Outlier of the
Getic Nappe (Murgoci, 1905), two pre-Alpine structural units (Banat Unit,,
n upper position, and Jidostita Unib) of pre-Caledonian age (Tancu,



3 PROTEROZOIC ASSEMBLAGE — ECLOGITE—GRANULITE-PERIDOTITE 205

Héartopanu, 1982), are preserved; they are sepwrated by a thrust plane
marked by deep- seated: blastomylomtes

“The Banat tectonic unit consists of : -

— polymetamorphic formations of the Sebes ——Lotru Grreup pla—
giogneisses with levels of amphibolic rocks, hmestones, quartntes mica-
schlsts, quartz-feldspathic gneisses ;

— exotic rocks : metaperidotites, eclogites and granuhtes occurring
a8 tectonic inclusions, with modified structmeb, affected by 1et100rade
mineral readjustments;
¢ — metatectic migmatites, structurallv controlled by D, elements,
and autochthonous granitoids, ,,1sof301al” in respect to the Surloundmo

TOCKS.
‘ The Jldostlta -Ivanu tectonic umt (Iancu, 1980) i8 1ep1esented by
rocks of the Jidostita Formation : quartzites, microblastic quartzitic
‘plagiogneisses. These rocks display some struetural and mineral proofs
of polymetamorphism but without effects of metatectic migmatization.
. The rocks of the peridotite-eclogite-granulite assemblage:are found
“.only in the. uppel teetonic unit (Banat Unit) ; they are tectonically spread
- -om a width of ca 5 —6 km and form a ”band” cropping out dmcontmuously
on some hundreds of kilometres inside the Getic Nappe, in the Mehedinti,
‘Cipatina, Figiras—Leaota massifs. They appear also relatively symme-
‘trically in the Sebes and Semenic massifs giving the impression that they
oceur in a small-angled plane with a regional spreading. Data concerning
the garnetiferous peridotites and eclogitic rocks (associated or not with
metaperidotites) are found in the papers of Maruntiu (1978), Gherasi et
al. (1971), Gheuca, Dinicd (1986), Hann (1983), Sdbidu et al. (1986).

3. Petrological Data
3.1. Polymetamorphic rocks of the Sebes— Lotru Group

The metamorphites belonging to the Sebes—ILotru Group in the
Portile de Fier Outlier are represented mostly by micaceous plagiogneisses
and micaschists in association with quartz—feldspathlc gneisses and thin
- levels of guartzites, amphibolites and limestones, that represent a good
lithologic marker. The mentioned lithological assemblage is similar with
that separated in the western part of the Mehedinti Plateau (Bahna Out-
lier), as the lower plagiogneiss formation, from a succession made up of
the followmg formations (Hartopanu, Iancu, unpublished data)

— plagiogneiss formation (at the lower part)

— amphibolitic formation

— quartz-feldspathic gneiss formation

— micaschist formation.

It is difficult to follow the Mthological separations shown on Plate T
‘because of the superposed and differentiated results of the major defor-
mations D, and D, correlatable with the two regional metamorphic events
M, and M

Both the aspect and the extension of the stratigraphic marker levels
is rendered by :

— the preservation of the mesoscopic structures particularly in
‘the competent lavels or in the interlayered ones;
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— the occurrence of the lower levels, especially in the interference
zones of the anticlinal structures ¥, and F,, in the form of fringed ’domes”’
elongated towards the axes B,;

— the obvious transposition of the incompetent levels in the folia-
tion S, plane;

— the refolding effects yielded by generations of folds F, and F,
(B,, B, according to Iancu, Hartopanu, 1982).

In the Portile de Fier Outlier, the mineral assemblages of meta-
pelitic rocks provide criteria of separation of two generations of index
minerals and paragenetic associations (M,, M,) which can be correlated
with regional deformational events (orogene compression) D,, D,.

The first deformational event D,, represented by the generation of
relict folds F, associated with bandings and foliations S,, is accompanied
~ by blastesis at the level of the amphibolite-almandine facies, kyanite-
staurolite zone, typical of the medium-pressure of Barrowian facies series
. (senso Miyashiro, 1975).

The second deformational event D, is represented by the generation
of folds ¥, and the regional foliation S,. It developed under different
physical conditions concomitantly with a differential mineral adaptation :
prograde zoning at the level of the event M,, superposing the relict kyanite
- staurolite zone. The neoformation minerals in M, are: muscovite,
sillimanite, potash feldspar and, subordinately, cordierite. Garnet, pla-
gioclases and biotite are partly recrystallized and partly regenerated by
means of supergrowths and compositional reorganizations at the intra-
crystalline level. The most frequent paragenetic association is muscovite-
sitlimanited-cordierite, followed by sillimanite-potash feldspar4- cordie-
" rite; the occurrence of andalusite (Rieni and Cosustea valleys) repre-
sents the low-temperature zone of the series and has a local de-
velopment. These associations and the preservation of the frozen reactions
muscovite 4+ quartz — sillimanite 4 potash feldspar indicate -the cros-
sing of the muscovite-potash feldspar isograde and a succession of zones
specific to the low-pressure facies series (Hietanen, 1967 ; Miyashiro,1975).

The crossing of the muscovite,/ potash feldspar isograde is still very difficult
point out due to the metastable persistence of muscovite (of both generati-
ons) in the potash feldspar zone. Metatectic migmatization occurs in the

sillimanite 4 potash feldspar zone. -

As shown in Table 1 the rocks of the Sebes—Lotru Group contain
heterogenetic mineral assemblages of the composite type (group III of
metamorphites, Iancu, 1986), in which the paragenetic associations gene-
rated by M, are preserved as relics, stable or metastable, and occur beside
neoformation minerals specific to the ‘physical conditions during the
- second metamorphism (M,). . S

.- The metastable phases (kyanite, staurolite) are preserved as meta-
stable relics under the form of metamorphic porphyroclasts, obviously
deformed in D,, partly digested or solubilized, partly substituted. The
mineral phases with a wide range of stability (garnet, muscovite, biotite,
amphibole, plagioclase) are preserved as stable relics as they arerestruc-
tured either intercrystalline (reorientation, subgranulation) orintracrys-
talline (by ionic modifications in the network, supergrowth zones, ete).
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TABLE 1

Mineral assemblages

Stage II Dynamothermal bmetamorphism
Stage 1 Granulitic ,
Eclogitic M, (MP) M, (LP)
Rel. l N.M.  (pre-Myrel| N.M. | Me.rel. | St.rel | NM.
0 1 2 . B3 4 5 6 7 | 8
G(p) —_ —_—
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TABLE 1 (continuation)

o | t | 2] 3 | 4 | 5| s 7 8 '
Ky " ) 2 ‘
St :
Gy AT :
Bi; ip oS .
Mu,
Sebes- _}E; — 4
Lotru e ) (And.) g
metape- . Si4+Mu,+
lites ' 3 Co
KIFsp+Si
" +-Co 1
Bi, .
Gy i
Q

Abbrevialions : MP — medium pressure; L.P — low pressurce; R el. — rclies; Me. rel.—
metastable relics ; St. rel. — slable relies (or partly reequilibrated); G — garnet; (py) — pyrope
bearing garnet; Px — pyroxenc; (om) — omphacitic; Cpx — clinopyroxene; Opx — ortho-
pyroxenc; Pl — plagioclase; Am — amphibole; Zo — zoisite; Ky — kyanite; Q — quartz;
Bi — biotite; Kfsp — potash fcldspar; Mu — muscovite; St — staurolite; Si — sillimanite;
Co — cordierite; And — andalusite; P — paragenclic, equilibrated phases; Pa — paragenetic
associations (i.e. co-genctic, synchronous phases); HA — heterogenctic association ; EHA —
equilibrated heterogenetic association (equilibrated non-synchronous phases). The dashed line
represents the persistence of the phases indicated in the left of the table.

At the M, level the equilibrium is practically achieved through the
partial or total consumption of the unstable relict phases and by the inti-
mate equilibration of the stable relies concomitantly with the neoformation
of the stable phases under the new physical conditions. .

The appearance of the fibrolitic sillimanite, (by muscovite,., -+
quartz reaction) or at the expense of sillimanite, and bieotite and the
quartz recrystallization (polygonal grains with clear extinetion) raises
the question of the maintenance of the thermal regime after the ceasing
of the deformations D, or of a dome-type, static, thermal reaction into a
new thermal regional event (M;). Later reactivations are illustrated by
the fold generations F, (in association with microcrenulations and clea-
vages S,) and F,, as well as the local, retrograde readjustment at the
level of the chlorite zone.

3.2, Metaperidotites

The ultramafic rocks are found as lenticular bodies reoriented
towards structure D,, with lengths up to 4—500 m. The large bodies
present massive nuclei, being dismembered and marginally foliated, while
the small bodies are strongly lentilized, in the plane of the foliation S,,
laminated and almost completely serpentinized. Both the petrographic-
wineralogic constitution and the varied structural aspects of the peri-
dotitic rocks raise:questions as regards their origin place, evelution and
genesis.
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Some ultrabasite bodies are obviously associated with eclogitic
and garnetiferous rocks and show proofs of the polymetamorphic evolution
{metamorphic foliations and superposed parageneses) as they underwent
a retrograde adaptation during the common evolution (M,, M 2) with the
host Tocks.

The relatively large-sized bodies (Rudina, Rieni) preserve preme-
tamorphic characters : primary parageneses and magmatic type structures,
the processes of retrograde adaptation being obvious only in marginal
zones. The principal primary paragenetic asgociations, which make possible
their appurtenance to the harzburgitic and lherzolitic types are : olivine -+
orthopyroxene, olivine 4 orthopyroxene -+ clinopyroxene.

The microscopic evidence indicated that the primary parageneses.
with olivine and pyroxene preserve a series of pre-metamorphic micro-
structures, such as: olivine trapping by the poikilitic orthopyroxene,
clinopyroxene exsolutions in orthopyroxene, myrmekitic spinel exsolutions.
They are superposed by subsequent parageneses with amphibole and mag-
nesian chlorite. The primary parageneses point to the existence of a mag-
matic stage in the pre-metamorphic evolution of peridotites while the
solid state alterations indicate a multi-stage evolution under different
physical conditions.

According to Miruntiu (1978), for the ultrabasites from the Prote-
rozoic formations in the Sebes, Semenic and Almaj Mts the peridotitic
rocks underwent successive adaptations, from conditions typical of the
eclogitic facies (in which primary parageneses were formed according to
the mentioned author) to the granulitic facies (shown by the alterations
underwent by garnet-bearing peridotites). The adaptations at the level
of the amphibolitic facies are materialized by anthophyllitic amphibole
and magnesian chlorite parageneses, dynamically grown in the plane of
the foliations 8, and S, (in common with those of the host rocks). Locally,
one can obse1ve the reorlentatlon of the minerals from the foliation 8,
in the plane of the foliation S, and their subsequent, mimetic substltutlon
by vermiculite and iron oxides or a chlorite, vermiculite, oxide association
(Pl. 1V, Figs. 3,4). The serpentinization processes are the last ones, the
networks of serpentinitic minerals (arranged after two different tren-
dings) crossing the preexistent structures. Serpentmlzatlons occur both in
the massive nuclel of the bodies (celular networks) and in the foliated,
marginal zones (lamellar networks).

3.3. Helogitic and Granulitic Rocks

. The eclogitic rocks crop out usually in small-sized bodies (of tens
or hundreds of metres); they are mostly lenticular, elongated either to-
wards the axes B, or alono‘ the axes B,.

The small- %Mcd bodies are lentilized in the plane of foliations S,
and strongly mmphlbohaed folds B,, refolded by subsequent genera-
tions (F,, F,), "nucleate’ on those bodies (Fig. 1).

In 1elat1vely large-sized bodies ovoidal or spherical nuclel with
massive structures, occur in which the pink-coloured, high-pyrope garnet
forms centimetric porphyroclasts. Under the m]closcope relict bandings
and blastomylonitic structures ‘were obvious in the apparent massive
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zones. The massive nuclei are included in an-amphibolitic rock mass (se-
condary amphibolites) in which bandings S, and folds ¥, become visible.
Bandings and foliations S, are predominating towards the marginal zones
due to the change of structure and strong transposition after the structural
directions D,. Due to this phenomenon the rocks resemble common am-

SRR :
N fviv vyYy|s
\{ \ viv|
v p—
vy B
Velssivv
,\L [viv ﬁﬂ 8
v ol
Jv
Q3 gkm
Fig. 1 — Outcrop sketch : lens of amphibolized eclogites (Pistrifa

Valley).
1, massive eclogite; 2, banded eclogite ; 3, blastomylonitic cclogite ;
4, amphibolitcs banded after S, ; 5, kyanite-bearing pyroxenic gneiss
(leucocratic granulite) ; 6, amphibolite banded after S, ; 7, micaschist ;
8, quartz.

phibolites occurring as interfingerings intimately associated with the host
rocks (plagiogneisses, micaschists). .

In the central parts of the poorly or not amphibolized bodies, several
petrographic-mineralogical varieties are to be found :

— granulitic eclogites (granulitized eclogites), with massive strue-
tures, including a relict metamorphic association pointing to an initial
eclogitic stage (stage I) represented by : garnet rich in pyrope 4 ompha-
citic clinopyroxene, superposed by a secondary paragenesis (opx -+ cpx -
-+ garnet or opx -+ epx 4 plg) that indicates a readjustment under con-
ditions of high temperature and comparatively lower pressure— stage
I1, granulitic;

— leucocratic granulites with a paragenetic association represented
by : px + kfsp 4+ plg + gt + q + ky;

— melanocratic granulites: ¢px + opx+ gt 4 amph I;

— relict blastomylonites, pre-S,, formed both at the expense of
the granulitic rocks and of the eclogitic ones.
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Fig. 2 — Detail geological sketch (Runcgsoru Valley-Sinsca Valley).
1, plagiogneisses ; a, micaschists ; 2, microclinic quaftz-feldspathic gneisses ; 3, massive granites
with biotite ; 4, amphibolites with eclogitic nuclei (a) ; 5, aplitcs (A), pegmatites (P); 6, foliation
S, 7, lineation B, (microfolds, rods, mineral orientations); 8, relict mineral lineation B;; 9,
antiform (a) and synform (b) folds By; 10, antiform (a) and synform (b) folds B,; 11, faull.

In the mentioned occurrences the subsequent processes of amphi-
bolizaticn are not significant quantitatively and are predominantly static,
isotrope. The neoformation minerals form either simplectitic aggregates
(amphibole 4 plagioeclase), or reaction rims around garnet. Locally, the
older hernblende {generated in the event M,) is more widely erystallized
and penetrated or pierced through by younger aggregates. of amphibole 4
plagioclase (M,). In the marginal zones, where deformations have been
more penetrative, amphibolites display obvious bandings S,.
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The parageneses equilibrated successively under conditions of
the amphibolite-almandine (M;) and amphibolite-cordierite (M,) facies
contain green hornblende - plagioclase (An,;_,,) in the basic rocks and
biotite, muscovite, quartz, potash feldspar, plagioclase in the leucocrate
granulites. These younger phases have an oriented crystallization in the
groundmass and at random in the pressure shadows of the relict porphy-

=]
Kb

18 |

16 -

14

12+

104

/f/BC\?C\HLE E\—e\_’(—_ E

0 e : —
200 400 800 800 1000 TE

——————— ‘I *-L.J-Z

Tig. 3 — Evolution of polymetamorphic rocks in the PT field. The scheme of
the facies according to Dobretov et al. (1978). I, eclogitic stage; II, granulitic
stage ; My, M, regional events (dynamo-thermal metamorphism).

1, limit of the facies and subfacies; 2, beginning of eclogitization of most of the
basaltic rocks (Yoder, Tilley, 1962 ; Ringwood, Green, 1966).

Toclasts (kyanite, pyroxene, garnet). They also occur as supergrowth pro-
ducts on the relict phases : biotite, muscovite on kyanite, quartz rims on
pyroxene, amphibole rims on garnet.

Because blastomylonites include as relict porphyroclasts only mine-
rals from the high-grade metamorpbic associations (stages I and II), and
their matrix is in equilibrium with the host rocks proving the same stages
of retrograde adaptation (M; and M,), one can infer that the exotic rocks
-(eclogites, granulites and peridotites) have been tectonically included in the
lithologic assemblage of the Sebes—Lotru Group before the first regional
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metamorphic event (M,), after the solid 11terafmons of the stages I (eclo-
gitic) and IT (granulitic). '

The structural and mineral readjustment of eclooltes under condi-
tions of the granulitic facies illustrate their mvolvement before the regio-
nal metamorphism, in plOOCbSGS developed in the crust base simultane-
ously with the high-grade metamorphism of some crustal leucocrate ‘and/or
melanoerate rocks. The tearing off from the initial oeotcctomc setting
of the peridotites, eclogites and granuliteg, followed by regional meta-
morphisms simultaneously with the host rocks, represent the final evolu-
tion stages of the resulted petrographic assemblage. In the PT area, the
last stages of evolution form a descending curve, with a retrograde charac-
ter (Figs. 3, 4), marked by successive, independent events under variable
physical conditions. The eclogitic paragenetic association indicates a max-
imum stage in the process of the initial metamorphism with a prograde
character that affected the pre-existent basie rocks.

Fig. 4 — Evolution of poly- 2721
metamorphic rocks in the 20
PT diagram. The transition
granulite-eclogite  (Eclog) 181
for q-tholeiitic rocks ac- 161
cording to Green, Ringwood
€1967). Stages I, II, M, M,
as in Figure 3. 12

Cpx+0px
. +Fo+Sp

T 53 4500 6 7 8 G000 12 1°¢

Both the pregranulitic history of the eclogitic rocks and the nature
of the basic rocks at the expense of which they formed are elements hard
to be specified. Up till now we have no analytical data concerning the glo-
bal composition of the rocks or the chemical or isotopic composition of the
relict mineral phases or the distribution of the constituting elements ab
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an intracrystalline level. However, several characters Whlch can have
geotectonic significance are observed

— the assocmtlon of eclogites with peridotitic rocks Wlth a hlstorv
»longer”’ than that of the host rocks of "’root zone” type (Den Tex, 1969) ;

— preservation of pre-metamorphic, magmatic mlnemls and mlcro-
structures in some peridotite bodies ; ‘

— the direction of the metamorphic evolution of the allochthonous
basic rocks (eclogitic) indicated by solid alterations (Fig. 4) from HP/LT
(typical of the subduction zones involving the oceanic crust plates) to
HT regime specific to the continental margins (involved in the process of
convergence) and the subsequent reactivation in successive processes of
dynamo-thermic metamorphism of collision orogen type.

3.4. Amnaiectic Rocks

The granitoid rocks associated spatially and genetically to the meta-
morphites of the Sebes—Lotru Group are calc-alkali rocks with a granitic-
granodioritic composition obviously controlled structurally and thermally
by the last regional events (M, and M,).

The structural control appears both on the regional scale — the
inclusion of the mappable granitoid bodies in the packets of quartz-feld-
spathic gneisses oriented along the struetures D, — and on the meso-
scopic scale — the disposition of the neosoma concordantly with the folia-
tion 8,. At the same time diatexitic arteritic or vein bodies, crossing the
structures D, and D, are frequently found. The large granitoid bodies
show massive textures and send apophyses in the surrounding rocks prov-
ing the local exceeding of the structural equilibrium.

The *thermal control” appears obviously in case of the metatectic
migmatites occurring frequently in the high-temperature zone. (with
potash feldspar +-sillimanite) generated during the event M,. The assign-
ing of the relatively large bodies of massive granitoids to the quartz-feld-
spathic gneisses, that allowed the generation of significant amounts
of melts, is explained by the interference of some favourable factors,
such as : temperature, close chemistry and high Pu,0 (proved by the abun-
dance of the hydrated minerals and the frequency of the pegmatitic rocks).

The granitic-granodioritic rocks occur under the form of :

— bands or lenses of neosoma in the metatectic migmatites, with
stromatitic or lenticular-ocular structures;

— small, discordant bodies of the vein type;

— larger bodies (lengths up to 800 — 1,000 m) clrcumSCrlbed in the
quartz-feldspathic gneiss packets. g

According to M. Brown’s definitions (1973), one can individualize :
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Annex to Table 2

Location of the samples for which chemical analyses of trace elements (Table 2) have been car-
ried out and which have been used in the drawing up of the QA P, QLM and Q—Ab—Or dia-
grams

Amnalysed granites:

. 705 — Sovarna Valley
785 — Topolnifa Valley
. 2887 — Podisca Valley

normative :

modal : {
{

Gueisses with a granitic composition:

,.._.
W o o

s

. 2176 - Rieni Valley

2106 — Rieni Valley

2172 B — Rieni Valley

2172 A — Rieni Valley -

ot

e

- [ 8 2253 — Rieni Valley
(modal and normative) | g yg45 _ Rieni Valley

Granodiorites :

g 10. 6051
11. 652 — Rudina Valley

normative :
1 12. 2953 — Rudina Valley

13. 540 — Rudina Valley
modal : 14. 532 — Rudina Valley
15. 3285 — Piunesti Valley

Gneisses wilh a granodioritic composition :

16. 656 — Rudina Valley
17. 467 — Rieni Valley
18. 477 — Pojorita Valley

Gneisses with a tonalite-trondjemitic composition :

19. 652 A ( septa) — Rudina Valley
20. 2882 — Podisca Valley

21. 478 — Pojorita Valley

22. 3308 — Dilbocata Valley

— a granitic neosoma, generated in situ by partial anatexis and
hosted in the metatectic migmatites ;

— diatexites (homoo‘encous moblhsa,tes generated by advanced
anatexis), that exceed their structural frameworh and can form intrusion-
like bodies of relatively large size.

Chemical analyses of silicates and trace elements (Tab. 2) have been
carried out both on granitoids and on host rocks, especially quartz-feld-
spathic gneisses. On the QAP diagram (Fig. 5) in the field of granites and
cranodlorltes there is a neosoma from migmatites (samples 705, 656) and
aho arteritic mobilisates from veins and apophyses (652, 532, 0285) The
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chemical analyses carried out on one of the large bodies (Rieni Valley)
indicate a granitic composition (2172 -A and B, 2106, 2176), in .contrast
with the more basic quartz-feldspathic gneisses. On the above-mentioned
diagram gneisses fall in.the field of tonalite-trondjemites (478, 3308,
652 A) and subordinately in the field of granodiorites (656, 477, 467).

Fig. 5. — QAP diagram.
1, granitoid modal analy-
ses ; 2,. granitoid normative
analyses; 3, gneiss norma-
tive analyses. The number
of the samples are those
given in Table 2.

102 03

The  miecroscopic study effectuated on quartz-feldspathic gneisses
{microcline -4 hiotite 4 muscovite gneisses) rendered evident the sepa-
ration of the potash feldspar 4 albite4 quartz paragenesis from meltings,
the respective phases being found in the rock under the form of equi-
granular aggregates (nests), as intergranular phases or as neoformation
inelusions in the megablasts of metamorphic microcline. The presence of
the local cutectic melts in “hybrid” gneisses points out the attaining of
the anatexis conditions in gneisses and their maintenance in the rock and
the preservation of the metamorphic structures are explained by the small
amounts of melt generating during M,. In these circumstances also occurs
the instability of the potash feldspar (cross hatched microeline) which
is indicated by the tendency of local "disordering™ and the separation of
drop-like potash feldspar-orthoclase, albite and quartz, resulting from
reactions of partial meltings.

Meltings close to those of the granitic ternary minimum” have
been formed in small amounts in micaschists and plagiogneisses (samples
705, 785 on the Q —Ab—Or diagram, Fig. 7) and they constitute the neo-
soma of the migmatites included in structure D,. Large amounts of melt
were formed especially in quartz-feldspathic gneisses, generating granite-
granodioritic diatexitic mobilisates whose chemical analyses are spread
in a relatively wide field on the @ — Ab — Or diagram “(Fig. "7) but
close to the QT side (Fig. 6). They ‘constitute pseudoconcordant bands in

migmatites, apophyses and large . mappable bodies displaying clearly
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the intrusion” of the host rocks. Both micas (biotite, muscovite) and the
more basic plagioclase seem to be ’restites’’ from the metamorphic rocks,
suggesting the mobilization of the melts, beside some of the solid phases
(for which the melting conditions were not reached), under the form of
Yerystal-mush” (Wyllie, 1971).

Q

Fig, 6 — QLM diagram.
1, granitoid analyses ;
2, gneiss analyses.

Fig. 7 — Q—Ab—Or di-
agram,
1, granitoid analyscs;
2, gneiss analyses.

@1 92

The chemical analyses indicate the tendency of separation of some
melts more acid than the host rocks ; thus the nuclei of the massive bodies
are granitic (sample 785) or granodioritic (477, 652) whereas the quartz--
feldspathic gneisses from septa and marginal zones have a mostly tonalite-
trondjemitie composition (Q4 P diagram, Fig. 5).
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As gneisses have the same composition (granodiorite-tonalite-tron-
djemitic) in the zones farther from the grdanitoid bodies one can infer that
the marginal *’basification’” of these bodies is only apparent, being the
result not of the magmatic differentiation but of a selective melt and of the
migration of the cutectic melts from the place of formation. This inference:
is favoured also by the microscopic observations which attest the presence:
of the fraction crystallized Vin sitw’’ from cutectic melts ; the global com--
position of the hybrid rock (of the melt fraction and of the residual one)
also indicates a granodioritic rock (samples 656, 477, 467). Because of the
close compositions and of the appearance of local, incipient melts, in the
host gneisseés the real limits of the bodies are hardly traced and followed
in the field.

It is also difficult to specify the formation of the anatcctic rocks in
time. Although the formation of the migmatite neosoma is clearly correlat-
ed with the elements of the second regional metamorphic events B,,
the presence of the apophyses post-S, and of the discordant main bodies
can be ascribed to the maintenance of the thermal regime after the ceasing
of the movement in D, (the static phases of M,) and a,lso to a dome-type
regional thermal reactivation (M,). Up till now there are no analyses of
radiogene age.

There are, however, several observations in favourof the setting of
a thermal regime post-D, (thermal event M,) :

~— the presence of the static, thermal microstructures (e.g. polygo-
nal aggregates of plagioclase and quartz with a clear extinetion) not only
in the kunty of the bodies but also at greater distances ;

: — the presence of the static, fxblohtlc mlhmamtc, inclusively at
the expense of the pusmauc sillimanite (associated to parageneses M,)
and its appearance in rocks from both pre-Caledonian tectonic umt’s

— the discordant character of some bodies of granitoid roclks which
cross both the foliation S, and some lenticular-ocular migmatites and peg-
matites concordant with S,;

— the presence of nebulitic and agmatitic-type structures at
soine bodies which cross the foliation S; of amphibolic rocks (Slitinic
body). In this body there are preserved enclaves of amphibolitized eclo-
gites and (under the microscope) the invasion with neosoma of the meta-
morphic amphibole crystals broken into small polygonal-shaped crystals
after the cleavage planes.

4. Comments

The eclogitic rocks spatially associated to the polymetamorphie
rocks of the Sebey—Lotru Group are eclogites of type B, according to Cole-
man’s classification (1965), located in migmatic metamorphic fields. After
the classification made by Dobretov et al. (1978) they belong to group C
of high-pressure facies, subgroup C, (Fig. 3) of amphibole-bearing eclo-
gitic gneisses.

In fact, the studied eclogitic rocks represent composed mineral assem-
blages and structures (group III of metamorphites, Iancu, 1986). They
consist of superposed parageneses, successively equilibrated under various
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physical conditions similar to those described by Vogel (1967) in the Cabo ..
Ortegal region. These rocks contain several generations of relict minerals, .
thefirst one (omphacitic clinopyroxene - high-pyrope garnet) representing
the final term of the prograde metamorphism at the level of the.eclogitic
facies (stage I, of high-pressure, Figs. 3, 4). The subsequent adaptations
took place in successive independent events, under conditions of different-
geothermal gradients typical of the medium-pressure facies series (stage I1,
granulitic,. and M,, dynamothermal metamorphism at the level of the alman-
dine-amphibolitic facies) and of the low-pressure facies series (M,, cordi-
erite-amphibolitic facies.)

The granulitic association (orthopyroxene + clinopyroxzene 4 gar-
net + plamoolaqe) is specific both to the eclogitic rocks (as a superposed
paragenesis) and to the melanocrate and 1eucocrafc-e granulites. The melano-
crate granulites (clinopyroxene - garnet) are presumed to have resulted
from the complete mineral reorganization of the eclogitic rocks. For the
leucocrate granulites this fact can hardly be supposed. They probably re-
present rocks with initial metamorphism under conditions of the granulit-
ic facies, dismembered and mechanically dragged, beside eclogites, in
the supracrustal assemblage of the Sebex—LoLru Group. The retrograde
adaptations (both of the eclogitic and granulitic rocks and of the associated
peridotites), at the level of the amphibolitic facies, took place simultaneous-
Iy with the events M, and M, that affected formations of the Sebes—Lotru
Group with which they had a common evolution in the Grenvillian events
(Lancu, 1983). The transformations.of stage IT and of M; and M, show a.
retrograde direction for the eclogitic 1ocks on the PT dla“ram they form
a downward curve (Figs. 3, 4). They repreqent mdependen’c events, the
thermic regenerations occurring under conditions of different geothermal
gradients. The structural’ 1ead3ustmcnt under conditions of ch’mcrmg of
the baric regime, took place after differ ent directions. The mechanic effects:
of the superposed deformations are visible both on the mega- and mesos-
copic scale and under the microscope (at the intrat@ystailhne level). The
saine type of ev 011111011 can be seen ab the other ”exotlc” rocks : aranuh’oes,
perldoutes

" The succession of the ev en’o% which affected the rocks of the eclogite-
dlanuhte-pemdotne association, inferred fromi the physical cona’mons
modified in tinie and space, suggests the definitization of the structures
in geotectonic processes comparable with those ty pical of the final colli-
sion stages of Wilson Cyecle (see Condie, 1982 Balbey et al., 1984). The
eclogitic rocks, initially involved in the directlon of the i mcrea‘ie of pressure:
(stage I) and temperature (stage II), in processes specific to the lower crust.
have been subsequently drawn in dynamo-thiermal processes of colli-
slon orogén type together with the host rocksof the Sebes—Lotru Group.
They underwent % re’oroorade metamorphism under: ph} sical conditions
specific to the medium-pressure facies series simultaneously with the
prograde metamorphism M, of the Sebes-Lotru Group. The second event.
(M,) represents an orocemc reactivation under conditions characteristic:
of the low-pressure fames series. Within this event the rocks underwent
variable physical conditions marked in space by pr ograde mineral adapta-
tions, from the andalusite zone to the sillimanite + muscovite zone,
followed by the sillimanite 4 potash feldspar zone. The event M, was
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accompanied and followed by the generation of anatectic granitoids, a°
characteristic feature of the continental margins involved in collision
processes. The subsequent deformations are represented by' the results of’
tangential movements (overthrust, overfolds) at a superior structural level.

In the South Carpathians, the zone with tectonic inclusions of eclo-
gites, granulites and peridotites, spatially associated with the Sebes—Liotru
Group, occurs in a plane that can be traced on hundreds of kilometres which
marks Proterozoic cryptic paleosuture inside the Alpine Getic Nappe.

As compared with the Caledonian suture, represented by the Tiso-
vita-Iuti ophiolitic complex (Maruntiu, 1984), preserved in the Danubian
Realm, the Proterozoic paleosuture trends WNW inside the Caledonian
pale(')belt (Iancu, 1985). Both the Proterozoic structures and the Phane-
rozoic ones were involved in the Alpine polyphase orogenic movements
that generated the Alpine Carpathian Oroaen.
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ASOCIATIA ECLOGIT-GRANULIT-PERIDOTIT, ARGUMENT PEN-

TRU O PALEOSUTURA CRIPTICA PROTEROZOICA IN ROCILE

SUPRACRUSTALE ALE GRUPULUI SEBES—LOTRU (CARPATII
MERIDIONALI)

(Rezumat)

Rocile proterozoice polimetamorfe ale grupului Sebey—Lotru din
Carpatii Meridionali contin incluziuni tectonice de eclogite, granulite si
peridotite. Rocile acestor incluziuni sint de asemenea polimetamorfe iar
ansamblele lor minerale si relatiile structurale atestd includerea lor in
rocile gazdé inaintea primului metamortism regional, M,.

Rocile eclogitice contin o asociafie parageneticd relictdi specificd
faciesulni eclogitic (stadiul I) si asociatii paragenetice suprapuse ce reflecti
reajustéri. minerale in conditiile faciesului granulitic (stadiul IT). Adap-
tirile retrograde la nivelul faciesului amfibolitic in cursul a doud eveni-
mente independente {M,; si M,) sint vizibile §i la granulite si peridotite si
au fost comune cu cele ce au afectat rocile grupului Sebes— Lotru.

Rocile anatectice, asociate genetic §i spatial cu metamorfitele gru-
pului Sebes—Lotru, sint reprezentate de neosom#d migmaticd, generati



21 PROTEROZOIC ASSEMBLAGE — ECLOGITE-GRANULITE-PERIDOTITE 223

in cursul evenimentului M, §i corpuri discordante de diatexite omogene de
compozifie granitic-granodioritica i par a fi generate pe fondul unui eve-
niment termic regional de tip domal (M,).

Asociatia de roci exotice: eclogite-granulite-peridotite, relatiile
structurale cu rocile gazdd si modul lor de evolutie dedus din variatia con-
ditiilor fizice sugereazé conservarea unei paleosuturi criptice intr-un com-
plex de roci suprascrustale polimetamorfe apartinind grupului Sebes—
Lotru, migmatite si magmatite anatectice.

EXPLANATION OF PLATES
Plate II

Fig. 1 — Granulitic eclogile with blastomylonitic matrix and porphyroclasts of zoisite, pyro-
xene and high-pyrope garnet (G) with an amphibole rim. (Susita Valley, section
945 A), N 1I.

Tig. 2 — Granulitic eclogite ; garnet (G) with an amphiboele rim<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>