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1. MINERALOGIE — PETROLOGIE — GEOCHIMIE

MINERALOGIE

FELDSPATII POTASICI DIN MASIVUL ALCALIN
DE LA DITRAU!
DE
NICOLAE ANASTASIU?2, EMIL CONSTANTINESCU 2

Abstraet

PotashI'eldsparsoftheDitrdua Alkaline Massif. The potash felds-
pars of the Ditriu alkaline massif present a high frequency (35—50 %) and always appear in
the anhedral crystal-grains, masses, pseudomorphs, veinlets-intimately integrown with albite
or oligoclase of subtitution and exolution perthites and microperthites. The range of the optical
properties of the potash feldspars (2Vo == 70—80°; b: y = 6—~18°, Nf = 1.518—1.525) leads
to the spatial and asymmetric zonality as against the shape and petrographical composition of
the massif. The investigation carried out by the diffraction of X-rays and I. R. analysis confir-
med the types of maximum and intermediary microcline with 0.9 and 0.5 triclinicity. These
properties are due to the high instability of the potash feldspars and were acquired subsequently
to their crystallization and selective remobilization processes in conditions of slow cooling.

Masivul alcalin de la Ditrdu, unic in tara noastrd prin dimensiunile
§i varietatea sa petrograficd, este localizat in partea centrald a Carpatilor
Orientali, pe rama internd a zonei cristalino-mezozoice, in cadrul seriei
de Tulghes.

De la semnalarea sa de citre F. Herbich, in anul 1859 — in mai
bine de un secol de cercetdri prestigioase — s-au impus, atit prin profun-
zime cit §i prin originalitate, ideile lui A. Koch (1877—1880),
B. Mauritz (1910—1925), V. Tanovici (1932—1968), A. Strec-
keisen (1931—-1974), Codarcea et al. (1957) ete. Datoriti acestor

“idei, masivul alcalin de la Ditrdu este cunoscut in literatura petrografici
mondiald gi face obiectul unei tratdri in monografia lui Serensen
(1974) — ,,The Alkaline Rocks”.

1 predati la 25 mai 1977, acceptati pentru publicare 1a 26 mai 1977, comunicati in sedinta
din 8 iunie 1977.

3 Facultatea de geologie si geografie, Catedra de mineralogie. Bd. Nicolae Bélcescu nr. 1,
Bucuresti.
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Investigatiile in masiv cuprind atit observatii chimice §i mineralo-
gice cit §i detalieri petrografice si structurale. Cele mai importante dintre
acestea se inscriu pe linia unor generaliziri si conduc la citeva modele
genetice: Tanovici(1933),Codarceaetal (1957),Streckeisen
(1954, 1974). Cercetarea masivului continué astéizi prin metode rafinate,
de esentd geofizicd, bazate pe analiza de frecventd pentru stabilirea numé-
rului de surse care-gi cumuleazi efectul (cazul anomaliei cimpului geo-
magnetic total — Botezatu et al.,, 1975 3).

Progresele din ultimii ani inregistrate in tehnicile. de investigatie
mineralogicd §i petrograficd — si prin aceasta, in cunoasterea de detaliu a
- strueturii i opticii mineralelor precum si a semnificatiei lor petrogenetice —
sugereazd cimpul larg care se deschide in fata cercetérii geologice pentru
considerarea unor noi aspecte si modele genetlce Pe de altd parte, ajungerea
la un consens in legiturdi cu nomenclatura rocilor plutonice
(Streckeisen, 1968, 1974) impune introducerea in literatura romana
a celor mai adecvafi termeni care si defineasci paragenezele intilnite
intr-un masiv clasic si care si se inscrie intr-o sistematicd unanim aceeptati.

Pozitia masivului alealin de la Ditriu in cadrul eristalinului
Carpatilor Orientali

Masivul alcalin de la Ditrdu se caracterizeazi printr-o mare varietate
-petrograficéi, mineralogicd §i chimicd care se reflectd in complicate aspecte
structurale i texturale. El este amplasat in gisturi cristaline de virstd
baicaliand aparfinind zonei cristalino-mezozoice a Carpatilor Orientali
(sectorul Gheorgheni—Tulghes) si este acoperit intre Valea Mare a Di-
triului §i piriul Jolotca de o cuverturd de depozite pliocene si cuaternare.

Sisturile cristaline apar{inind seriei de Tulghes sint slab metamorfozate (faciesul sisturilor
verzi), au uneori un caracter retromorf (Po pescu, 1970) si sint reprezentate din punct de
vedere petrografic prin sisturi cuarto-feldspatice, sisturi cuartito - biotitice, cuar}ite cu biotit
(in bazinul piriului Joloica, orizontul de Sirmas (Tg,), Muresan, 1971 ; P o p a, 1975), prin
sisturi cuartito-sericitoase, sisturi grafitoase (la vest de pirful Cianod, orizontul Fagul inalt
(Tg), M ure san, 1971 ; Pop a, 1975). Intre piraiele Belcina si Putna, complexul mediu al
seriei de Tulghes (Tg,) este alcdtuit din sisturi grafitoase, sisturi sericito-grafitoase si mtercalai,n
de sisturi sericito-cloritoase (M uresan, 1971 ; Po p a, 1975).

Contactul masivului cu gisturile cristaline ale seriei de Tulghes este
net §i marcat prin asociafii mineralogice §i structuri caracteristice meta-
morfismului termic : biotit, andaluzit, cordierit (de obicei substituit prin
Ppinit), corindon, spinel i rar cloritoid §i amfibol alealin (Streckeisen,
1974) in filite cu structuri pitate §i nodulare sau cuartite recristalizate.

Aureola de contact a masivului are 14timi variabile, de la zeci de metri Ja 2—3 km
si este mai bine dezvoltatd in partea de nord-vest a acestuia, precum si intre piraiele Chiurut,
Cetatii si Cianod. In cadrul aureolei, in imediata vecinitate a masivului se mai intilnesc injectii
centimetrice, decimetrice si uneori metrice de sienite sau roci cuarjo-feldspatice (bine vizibile pe

3 Arh. 1.G.P,S.M. S. Bucuresti.
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piraiele Chiurut, Cianod, Cetitii, Holosag si Teascului) ce formeaza texturi rubanate caracteris-
tice (aspecte ,,lit-par-lit”’).

Aledtuirea petrograficd si structura masivalui — caractere generale

Masivul de la Ditrdu este format dintr-o varietate largd de roci in a
ciror constitutie intrd, in limite foarte variabile, minerale caracteristice
corpurilor alcaline : microclin, albit, oligoclaz, nefelin, cancrinit, sodalit,
biotit, amfiboli (N. Anastasiu, E. Constantinescu, 1976)14
(hastingsit, arfedsonit, hornblendd comuni, magnezioriebekit, ossanit),
muscovit, titanaugit, augit diopsidic, rar cuart §i ca accesorii: apatit,
sfen, ilmenit, zircon, rutil, orthit, monazit, epidot etec.

Caracterele structurale generale ale rocilor sint determinate de varia-
{ia gradului lor de cristalinitate i de trecerile frecvente intre faciesurile
grosiere, medii §i microcristaline. Textura rocilor, aproape indiferent de
tipul la care ne referim, imbracé aspecte masive §i aspecte orientate (defi-
‘nite ca ,,gnaisice’ de Codarcea et al, 1957 sau fluidale® de
Streckeisen, 1974). :

Tipurile petrografice, separate prin integrare (N Anastasiu,
E.Constantinescu, 1975)° si proiectia datelor in diagrama QAPF
(Comisia pentru clasificarea rocilor plutonice, IUGS, 1974), apartm roci-
lor f01d10e, rocilor cu foide, rocilor cuarto—feldsPatlce, dioritelor si ultra-
mafitelor (fig. 1 si 2). \

o) Rocﬂe foidice — sienitele foidice monzoitele foidice i essexitele —
acoperd cea mai mare suprafatd a masivului dezvoltindu-se in pértile sale
centrale (cursul superior al Vaii Mari a Ditrdului, a piriului Belcina, Cianod
si pe afluentii drepti ai piriului Putna) sub diverse faciesuri structurale gi
moduri de asociere. Uneori, trecerea de la un tip petrografic la altul se
realizeazd treptat prin modificarea confinutului de minerale femice iar,
alteori, prin contacte nete.

Sienitele foidice sint roci predominant leucocrate, albe sau roz, cu indice de culoare scizut
(M < 10—159%). In constitufia lor intri feldspat potasic, albit-oligoclaz, nefelin (4 cancrinit,
=+ sodalit), biotit, rar hornblend4, zircon, ilmenit, sfen, apatit. Varietitile roz apar prin alteratie
exogend si refinerea pigmentului feruginos de citre feldspati si se dezvoltd prefereniial in bazinul
pirfului Putna, in cursuj superijor al pirfului Belcina si pe rama sudicd a masivului. Din punct de
vedere structural predomina faciesurile pegmatoide si cele mediu granulare. Faciesurile fin
eristalizate, proprii microsienitelor nefelinice apar ca zone neregulate, cuiburi sau filoane in masa
sienitelor foidice pegmatoide sau normale.

Monzonitele loidice constituie faciesuri laterale ale sienitelor foidice si intercalatii in
complexul essexitelor, dezvoltate in special pe piriul Giidutz si pe afluentii drepti ai pirfului
Putria. In compoziiia lor intri feldspat potasic, albit, oligoclaz, nefelin, biotit, hornblend4, sfen,
apatit, epidot, calcit. Structurile sint mediu granulare.

4 Arh. L.G.P. Bucurestj.
"3 Arh, I.G.P.S.M.S. Bucuresti.
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Fig. 1. — Proiectia analizelor modale in diagrama QAPF de clasificare a rocilor plutonice

3, granite; 6, sienite alcali-feldspatice cu foide; 7, sienite cu foide; 8, monzonite cu foide;

9, monzodiorite cu foide ; 10, diorite cu foide ; 11, sienite foidice (nefelinice); 12, monzosienite
foidice ; 13, essexite.

Projection des analyses modales sur le diagramme QA PF de classification des roches plutoniques.

3, granites; 6, siénites alcali-feldspathiques & phoides; 7, siénites 4 phoides; 8, monzonites &
phoides ; 9, monzodiorites 4 phoides; 10, diorites & phoides; 11, siénites phoidiques (néphéli-

niques) ; 12, monzosiénites phoidiques ; 13, essexites.
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Feldspats

o
: 1)
Foide < Mafice
Fig. 2.— Diagramd triunghiularid pentru exprimarea conjinutului de feldspati, nefelin si minerale
femice. ’
1, sienite foldice ; 2, monzonite foidice ; 3, essexite ; 4, sienitoide ; 5, monzonite cu foide ; 6, dio-
rite si hornblendite.

Diagramme triangulaire pour explication du contenu des feldspaths, du néphéline et des miné-
raux fémiques.

1, siénites phoidiques; 2, monzonites phoidiques ; 3, essexites; 4, siénitoides; 5, monzonites &

4 phoides ; 6, diorites et hornblendites.

Essexitele ¢ afloreazd in cursul mijlociu al pirfului Jolotca, pe soseaua Ditrdu-Tulghes
(km 29—26), in carierele din piriul Giidutz si cursul superior al pirfului Putna, sub forma unui
complex heterogen atit din punct de vedere mineralogic cit si structural. In compozitia lor
intrd, in proportii variabile : plagioclaz, oligoclaz-andezin, feldspat potasic, nefelin, amfiboli si
biotit, sfen, apatit, epidot. Structura poate fi mediu granulard sau pegmatoidéi iar textura este
evident orientati datorit asocierii mineralelor femice in slire sau plane paralele. In cadrul aces-
tor plane, lipsesc elementele liniare ; mineralele se asociazd in snopi, frapind prin lipsa lor de
orientare. Prezenta filoanelor de sienitoide In complexul essexitic diversifici imaginea spa-

8 Essexitele reprezintd echivalentul ,,complexului dioritic”’ descris de Codarcea et
al. (1957) in cursul inferior al pirfului Jolotca §i al complexului Czengeler-Giidutz descris de
Streckeisen(1954,1974).

2—c. 1783



18 N. AN:A:STASIU, E. 'CONSTANTINESCU 6

tiald a asociatiilor petrografice i determind, prin convergentd cu fenomenele anatectice — struc-
turi similare migmatitelor (,,aspecte de agmatite, diadizite, nebulite”, Co dar c e a et al., 1957).

b) Rocile cu foide cuprind sienitoide ? §i monzonite in care foidele
sint accidentale (<<109%). Rocile se dezvoltd la periferia complexelor
foidice mentionate fie sub forma unor zone alungite cu aspect inelar fie
a unor filoane cu grosimi variabile (0,50 —2—3 m)in masa rocilor invecinate.

Sienitele si sienitele alcalifeldspatice se individualizeazd in cursul superior al piriului
Turcului, cursul inferior al piriului Holosag, traverseaz& piriul Jolotca si reapar, de sub depozi-
tele de cuverturd, intre Valea Mare a Ditrdului si pirful Giidutz. Sint roci leucocrate, albe sau
roz, formate din feldspati potasici, albit oligoclaz, biotit, muscovit in faciesurile filoniene, acci-
dental nefelin si minerale accesorii : zircon, apatit, ilmenit, rutil, sfen. Faciesurile marginale din
pirful Jolotca prezinti tranzitii evidente spre complexele invecinate. Ele se imbogétesc in cuart,
spre est, si in minerale femice, spre vest. In zona central-vestici a masivului tranzitia se realizeazi
prin imbogétire in nefelin si minerale femice, citre essexite. Structurile sint de obicei mediu si
microgranulare iar texturile masive tind sd devini orientate cind creste cantitatea de minerale
femice.

Monzonitele si monzodioritele se intilnesc ca serii de tranzifie intre complexele amintite,
sub formd de lentile (pe piraiele Giidutz si Cianod) sau zone concordante (piriul Jolotca) in care
textura este, cind masivi, cind orientati. In compozifia lor participd alituri de feldspat potasic,
oligoclaz-andezin + albit, biotit £ amfibol; mineralele accesorii sint reprezentate prin sfen,
apatit, ilmenit, epidot. Structurile sint hipidiomorf-mediu granulare.

¢) Rocile cuarto-feldspatice — granitoidele — afloreazd discontinuu
in zonele marginale ale masivului. Ele formeazi zone cu extindere mai larga
in cursul superior al piriului Jolotea, drumul Czengeler —Liikone §i in
cursul mijloeiu al piriului Cianod.

Granitoidele sint pregnant leucocrate, de culoare roz si contin feldspat potasic, cuart,
plagioclaz, biotit, zircon, sfen, apatit. Structura rocilor este allotriomorf-mediu spre microgra-
nulara iar textura masiva.

d) Dioritele si ultramafitele formeazs un complex bine individualizat
in cursul inferior al piriului Jolotea intre piriul Cibi Iacob si piriul Teascului.

Paragenezele ce alcidtuiesc complexele de roci din masivul alealin
de la Ditrdu sint preponderent feldspatice ceea ce le conferd un caracter
net leucocrat. Variatia raporturilor de participare intre feldspati, pe de o
parte si foide sau minerale femice, pe de altd parte, creeazi o zonalitate
care poate fi urmiritd la scara masivului. Tendinta de crestere a conti-
nutului de foide devine evidentd spre centrul masivului §i determind o
zon# circulard de compozitie sienitnefelinicd. Zona centrald este inconju-
ratd discontinuu de zone cu aspect inelar, mai bogate in feldspati si mai
sdrace in foide. Zonalitatea mineralogics este accentuatd de o zonalitate
texturald si mai putin structurald. Tendinta, din acest punct de vedere,

7 In opozitie cu semnificatia termenului din clasificarea pentru teren a rocilor plutonice,
aici folosit strict, pentru a defini sienitele alcalifeldspatice si sienitele cu foide.
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este de a se trece de la texturile orientate din zonele marginale ale masivu-
lui spre texturi masive caracteristice partilor sale centrale. Variatia aspec-
telor structurale, de la faciesurile normal-granulare la faciesurile grosiere-
pegmatoide sau la cele fin cristalizate conduc la o neomogenitate evidents.
care nu se poate corela directional sau transversal in masiv.

Feldspatii potasici. Studiul de fatd priveste feldspatii potasici
din diverse puncte de vedere §i cautd si ilustreze, prin prisma lor, cite-
va conditii care, controlind formarea si distribufia spdtiald a acestora,
au influentat direct complexele relatii paragenetice, texturale si structu-
rale din cadrul masivului alcalin de la Ditriu.

Investigatia are la bazi studiul unui numir de 200 sectiuni subtiri
din principalele tipuri de roci §i abordeazd aspecte de morfologie a crista-~
lelor, concresteri si incluziuni, optica feldspatilor si variafia sa in masiv-
precum i de analizd prin difractia RX §i spectroscopie de absorbtie in
infrarosu.

Frecventd, dimensiuni, morfologie. Feldspatii potasici din rocile ma~
sivului alcalin de la Ditrdu reprezintd minerale cu frecventd ridicata.
Media de participare se pistreazd intre 40 —509, cu exceptia essexitelor
in care continuturile se situeazd sub 359, (tab. 1). Analiza diagramei cu
limitele de participare a feldspatfilor potasici in diverse tipuri de roci re-
flectd (fig. 3):

— variatii mai mari in cadrul sienitoidelor, monzonitelor §i grani-
toidelor si continuturi relativ constante in sienitele foidice $i monzonitele:
foidice ;

— in toate cazurile continuturile maxime corespund separatiilor
leucocrate, de multe ori cu caracter pegmatoid, din cadrul complexului de-
roci descrise.

Dimensiunile cristalelor analizate sint de obicei similare cu ale celor-
lalte minerale din paragenezd §i determind in cadrul fiecirui complex pe-
trografic — structurile pegmatoide, normal granulare §i microcristaline
(tab. 2).

In legiturs cu valorile din tabelul 2 se constatd c#, exceptind sieni-
tele foidice care, in Valea Mare a Ditrdului prezintd frecvente structuri
pegmatitice (observate pe esantioanele din haldele vechilor lucrdri de ex-
plorare), structurile larg cristalizate din celelalte tipuri de roci reprezintd
faciesuri locale cu dezvoltiri neregulate sau lenticulare.

Trisiturile morfologice ale cristalelor de feldspati potasici variaza.
in functie de tipurile structurale ale rocilor analizate i nu se coreleazd cu
parageneza acestora. Formele intilnite sint :

: — cristale prismatice alungite, lipsite de contur cristalografic ;
in ciuda dezvoltirii lor prismatice §i aparentei (macroscopice) de idio-
morfism, niciodat# sub microscop, feldspatii potasici nu evidentiazd fete:
cristalografice. Cristalele prezintd terminafil neregulate, uneori amoe-
boidale. Limitele lor sint nete spre nefelin si intotdeauna franjurate eind
vin in contact cu plagioclazul. Cristalele mari, din unele granitoide, sie-
nite foidice si sienitoide filoniene prezintd frecvent fisuri. Aceste forme-
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sint intilnite in rocile cu structurd pegmatoid# gi in special in sienitele alca-
lifeldspatice §i sienitele foidice ; ‘

— granule interstitiale (in faciesurile mediu gi microgranulare) apro-
ximativ izometrice, intotdeauna uniforme si de dimensiuni submilime-
trice ;

%
04

60 M]]
50 t Hﬂ]
40

30 4 ' L
N

20

! 2 3 4 ] 6
Fig. 3. — Limitele de participare a feldspatilor potasici in rocile masivului alcalin
de la Ditrau. A
1, slenite foldice ; 2, monzonite foidice ; 3, essexite ; 4, sienitoide ; 5, monzonite cu
foide ; 6, granitoide.
Limites de participation des feldspaths potassiques dans les roches du massif
alcalin de Ditrdu.
1, siénites phoidiques; 2, monzonites phoidiques; 3, essexites; 4, siénitoides; 5,
monzonites & phoides ; 6, granitoides.

— plaje §i coroane pe plagioclazi reprezentind forme de substitutie
a acestora ; uneori, in cadrul pseudomorfozelor partiale feldspatii potasici
se dezvoltd epitaxial, in continuitatea maclelor i clivajelor din plagio-
clazi ; in pseudomorfozele totale habitusul devine prismatic, hipidiomorf
§i este propriu plagioclazului. Substitutiile incipiente, regulate si paralele
cu clivajele plagioclazului determini antipertitele (apar in toate tipurile
de roci) ;

— granule relativ rotunjite incluse in alti feldspati potasici §i repre-
zentind probabil generatii primare, apar in unele granite alcaline si sienite
foidice ; ‘

— depuneri filiforme, de-a lungul unor fisuri sau clivaje in plagio-
clazi g-au intilnit in sienite, granite gi sienite foidice.
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TABELUL 2

Dimensiunile feldspafilor potasici peniru principalele lipuri
de roci §i faciesuri structurale (In mm})

Structura rocii
Tipul de roci . sag
Pegmatoidi Normal-granularg Microcristalini
Sienite alcalifeld-
spatice : .
— masive 5—15 0,8—1,2 0,05—0,8
— filoniene 10—25 1,0—2,0
Monzonite ' 0,4—2,5 0,05—0,4
Sienite foidice 10—30 0,3—-2,0 0,08—0,8
Essexite 15—25 0,4—1,5
Granite 5—10 0,2—1,5 0,04—0,8

Formele intilnite reflectd pe de o parte, cristalizarea tardiva a feld-
spatului potasic (in general in spaftii limitate), iar pe de altd parte, marea sa
mobilitate §i afinitate pentru plagioclazi, care constituie un bun suport
pentru cregterea (prin substitufie) a feldspatului potasic.

Concregtert gt incluziuni. O caracteristicd generald a feldspatilor .
potasici din toate tipurile de roci o reprezinti lipsa lor de omogenitate si .
aparitia in variate tipuri de concregteri cu feldspatul sodie.

Concregterile studiate microscopic apartin categoriilor de micro-
pertite i macropertite in care faza sodicd prezinti dimensiuni > 0,05 mm
i respectiv < 0,05 mm. Din punct de vedere morfologic pertitele din rocile
masivului apartin tipurilor ,,string”, ,,film?”, ,,vein”’-pertite (H. Andersen
1928; Smith, 1974) si tipurilor ,replacement’” s§i ,braid”-pertite
(Alling, 1938 fide Smith, 1974).

In concresterile foarte fine (,,string” si ,,film’’-pertite) vinisoarele de
albit au dimensiuni cuprinse intre 0,01 si 0,1 mm si apar in proportii re-
lativ egale cu faza potasicd (pl. IT, fig. 1). Ele apar, de reguld, 1a marginea,
cristalelor dar gi sub formd de grupdri in diverse parti ale cristalelor. Dez-
voltarea lamelelor de albit apare preferentiald §i paraleld cu fata (010).
In pertitele de substitutie (,,replacement”), faza albitics apare sub formi
de relicte neregulate, lipsite de contururi cristalografice dar cu orientdri
optice identice. Contactul albit-feldspat potasic nu urmeazi, in acest caz,
directii cristalografice vizibile. Faza albiticd prezints frecvent macle poli-
sintetice vizibile. In sienitele alcali-feldspatice din piriul Giidutz au fost
intilnite concregteri mixte de tip ,,vein-replacement’ (faza potasics, care
inglobeazd relicte de albit — concrestere tip ,,replacement” — este la
rindul ei pertiticd — concresteri fine tip ,,vein’). In sienitele foidice au
mai fost frecvent intilnite pertite de tip ,,braid” — concresteri simultane
dupad doud directii (110) si (110); in acest caz, faza albiticd este foarte
find si nu mai prezintd macle polisintetice vizibile.
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Incercarea de a depista tipuri de pertite, specifice diverselor tipuri
de roci din masiv, nu a condus la un rezultat pozitiv. Faptul s-ar putea
explica, fie prin unitatea lor de origine fie prin prezenta unor parametri
similari care au controlat geneza tuturor rocilor din masiv. In mod obis-
nuit, pertitele de tip ,,string’’ si ,,vein’’ se interpreteazi ca produse de deza-
mestec iar cele de tip ,,replacement’ ca produse de substitutie. Prezenta
lor simultani in rocile de la Ditriu pledeazd pentru complexitatea proce-
selor petrogenetice.

Magclele feldspatilor sint omniprezente in rocile masivului iar macla
in gritar a microclinului reprezintd o reguld. In sienitele alcali-feldspatice
si in faciesurile microcristaline ale acestor roci sau ale sienitelor foidice, in
care existd tendinta de dezvoltare a unor fenocristale, macla in gritar
este dublati de o macld Carlsbad. In rocile filoniene, in care au fost re-
marcate mai des fenomene de deformare, macla in gritar a microclinului
inregistreazi, si ea aceste efecte (indivizii sint indoiti in mod caracteristic).

Gradul de neomogenitate a feldspatului potasic a fost evidentiat
prin frecventa mare a pertitelor si prin prezenta in cadrul lor a relictelor
de plagioclaz. In afara acestor dovezi de neomogenitate, in feldspatii po-
tasici din sienitele alcali-feldspatice apar incluziuni idiomorfe de albit iar
in feldspatii din granitoide se pot cita incluziuni globulare de cuarf. In
rocile cu indice de culoare ridicat (essexite, diorite, ultramafite) biotitul
gi amfibolii apar uneori inclugi in feldspatul potasic. Mineralele accesorii
de tipul zirconului, apatitului, sfenului, ilmenitului sint rar intilnite in re-
latie cu feldspatul potasic. ' ' 2

Optica feldspatilor. Studiul optic al feldspatilor potasici a fost efec-
tuat pe un numir de 116 cristale din sienite foidice, monzonite foidice,
essexite sienitoide, monzonite (4 foide) si granitoide. Localizarea probelor
i centralizarea rezultatelor obtinute sint date in tabelul 1.

Plecind de la faptul cunoscut (Goldsmith, Laves, 1954;
Mackenzie,1954; Smith, 1961) ci proprietdtile optice §i cristalo-
grafice ale feldspatilor potasici sint dependente de starea structurald a
acestora gi respectiv de continutul in Na, pentru caracterizarea lor completd
s-au urmirit valorile unghiului 2V, extinctia si indicele de refractie.

Determinirile de unghi 2V si unghi de extinctie (b :y) cu ajutorul
mesei universale Fedorov au evidentiat urmatoarele :

— valorile 2V« pentru feldspatii potasici din toate rocile masivului
sint cuprinse intre 70—88° cu maxime evidente in intervalul 80-—88°
(fig. 4); .

— limitele de variatie a valorilor 2V« pentru diverse tipuri de roci
din masiv (fig. 5) difers de la un tip de roci la altul. Intre limite mai res-
trinse oscileazé valorile 2V« pentru feldspatii potasici din sienitele foidice
(80—88°) si granitoide (76—86°) si in limite mai largi (70 —84°; 86°) se
inseriu valorile ce caracterizeazd feldspatii din monzonite foidice, sieni-
toide §i monzonite. ' :

Pentru principalele roci din masiv frecventa maximé a unei anumite
valori a unghiului 2V nu este identic#. Astfel, in sienitoide valorile cele



e

24 N. ANASTASIU, E. CONSTANTINESCU 12

70 72 % 78 78 80 82 & 8 88 S0

Fig. 4. — Limitele de variaiie a unghiului 2Va pentru feldspatii
potasici din rocile alcaline de la Ditrau.

Limites de variation de 'angle 2Va pour les feldspaths potassiques
des roches alcalines de Ditrdu.

mai frecvente apartin feldspatilor potasici eu 2Va = 80°, in monzonite
foidice gi granitoide cristalelor cu 2Va = 84°, iar in sienitele foidice celor
cu 2Va = 86°. Diferentele sint sensibil mici gi nu pot constitui un criteriu
de corelare pentru fiecare tip petrografic. Aldturi de aceste diferente lipsa
unei variatii accentuate a unghiului axelor optice se coreleazé cu caracte-
rele morfologice similare care au fost remarcate in cadrul varietétilor petro-
grafice analizate.

Distributia spatiald avalorilor misurate ale unghiului 2V« al feldspa-
tilor potasici (fig. 6), netinind seama de tipul petrografic in care ei se gésese,
sugereazd o tendintd de grupare a valorilor mari (2Va = 84—86°) spre
zonele marginal nord-estice, sudice gi central-vestice din masiv gi de gru-
pare a valorilor mici (2Va = 76—80°) de-a lungul unei zone ce unegte
piriul Jolotca (intre confluenfa cu piriul Simo §i piriul Teascului) si cursu-
rile mijlocii ale piraielor Giidutz gi Cianod. Imaginea sugereaz# lipsa unei
corelatii intre zona morfologicé centrald a masivului si o zond centrald care
se poate contura pe baza valorilor luate in discutie.

Valorile unghiului de extinctie b :y sint cuprinse intre 6—18° gj
corespund stérilor de microclin intermediar si microclin maxim  (fig.7),

Din punct de vedere optic abaterea de la simetria monoclinicd poate fi dedusé prin inter-
mediul unghiului format intre directia cristalografica ,,b’’ si directia ,,y”’. Acest unghi are valoa-
rea 0° in cazul feldspatilor cu simetrie monoclinicd (ortoclaz), si poate atinge valori maxime de
18°, in cazul feldspatilor cu simetrie triclinicd (microclin maxim). Stérile intermediare sint posi-
bile si se definesc ca microclin intermediar.

Frecventa cea mai mare o au valorile de 14 —18° ceea ce indick ca
stare structurald specifici pentru feldspatul potasic din rocile studiate,
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Fig. 5. — Domeniile de variajie a unghiului 2V« la feldspatii po-

tasici din diferite tipuri de roci din masivul -alcalin de la Ditriu.

a, sienite foidice; b, monzonite foidice; ¢, essexite; d, sienitoide;
e, monzonite cu foide ;f, granitoide.

Domaines de variation de l'angle 2V« des feldspaths potassiques

de divers types de roches du massif alcalin de Ditrdu. a, siénites

phoidiques ; b, monzonites phoidiques; ¢, essexites; d, siénitoides;
e, monzonites a phoidés ; f, granitoides.

microclinul maxim cu grad ridicat de triclinicitate. Prin proiecfia simul-
tani a valorilor 2V« si b :y in diagrama Laves-Vishwanathan (fig. 8), de-
ducem c feldspatul potasic din rocile alcaline de la Ditraun este reprezen-
tat prin microclin ortoclazic gi microclin sanidinic cu triclinicitate medie gi
ridicaté.

vederea determindrii confinutului de Na din feldspatul potasic
au fost efectuate, pe zece probe in pulbere, misuritori ale indicelui de



26

N. ANASTASIU, E. CONSTANTINESCU
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de la Ditrau.
nitoigle.

alcalin de Ditrau.
1, siénites phoidiques; 2, monzonites i

Fig.+6. — Schiti cu distribu}ia valorilor 2V« pentru feldspatii potasici in cadrul masivului alcalin

1, sienite foidice ; 2, monzonite foidice ; 3, essexite ; 4, sienitoide ; 5, monzonite cu foide ; 6, gra-

Esquisse a distribution des valeurs 2Ve pour les 'feldspaths potassiques dans le cadre dl_i massif
. phoides ; 6, granitoides.

phoides ; 3, essexites; 4, siénitoides; 5, monzonites a
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Fig. 7. — Limitele de variafie a unghiu-
lui de extinctie b: 7y pentru feldspatii
potasici din rocile alcaline de la Ditriu.
Limites de variation de I’angle d’extinc-
tion b : 'y pour les feldspaths potassiques
des roches alcalines de Ditrdu.
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Fig. 8. — Proiectia valorilor 2V si b:
Y pe diagrama lui Laves-Vishwa-
nathan pentru caracterizarea stéril
structurale a feldspatilor potasici.

1, sienite foidice; 2, essexite; 3, sienito-
ide ; 4, monzonite cu foide ; 5, granitoide.
Projection des valeurs 2V et b : ¥ sur le
diagramme de Laves-Vishwana-
than pour caractérisation de Vétat .

structural des feldspaths potassiques.
1, siénites phoidiques; 2, essexites; 3,
siénitoides ;-4, monzonites a4 phoides; 5,

granitoides.

refractie. Determinirile au fost efectuate prin metoda imersiei in lichide
etalonate la refractometrul Abbe. Rezultatele obtinute (tab. 1) indicid
caracterul mai sodic al feldspatilor din essexite comparativ cu feldspatii
din- celelalte tipuri de roci. Cei mai potasici (> Or 90) apar feldspatii din
granitoide si sienite foidice ; valori cu tendinte sodice (<< Or 65) sint carac-
teristice sienitelor alcali-feldspatice §i monzonitelor.

27
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Corelind valorile N cu unghiul axelor optice se poate remarca ten-
dinta de cregtere a unghiului 2V paralel cu sciderea continutului in Na
(fig. 9).

Din datele optice analizate rezultd ci feldspatul potasic din rocile
magsivului de la Ditrdu este un microclin cu stari structurale caracterizate
printr-un grad de triclinicitate maxim spre mediu ceea ce indicd un grad
de ordonare ridicat in relatia Al—Si.

2V
90
N &
85t & -
A x
h o °A
80t
+
B+
+
0
1 2 ]
9 100%0r

a1 %2 o3 X9

Fig. 9. — Corelajia 2Va — % Or pentru feldspatii potasici din di-
verse tipuri de roci din masivul alcalin de la Ditriu.
1, sienite foidice; 2, essexite; 3, sienite; 4, granitoide.

Corrélation 2Va — % Or pour les feldspaths potassiques de divers
types de roches du massif alcalin de Ditrau.
1, siénites phoidiques; 2, essexites; 3, siénites; 4, granitoides.

Analiza prin difractia razelor X si spectroscopie de absorbiie in I.R.
Dimensiunea celulei elementare a feldspatilor alcalini naturali depinde de
gradul de ordine al dispozitiei Si §i Al, de raportul K/Na iar in cazul perti-
telor gi de gradul de coerentd intre zonele potasice gi sodice. Evidentierea
acestor elemente chimico-structurale prin difractia Rx gi spectrografie
L.R. a constituit baza unor interpretéri atit din punct de vedere structural
cit gi petrologic (MacKenzie,1954;MacKenzie, Smith,1955;
Goldsmith, Laves, 1954) care au reusit in final, si contureze o
imagine a conditiilor de formare a feldspatilor.

Difractia Ex. Au fost analizate ® un numir de 13 probe de feldspati
provenind din tipurile principale de roci ale magivului. Valorile 26, d (in
nanometri) §i i/100, calculate din difractogramele obtinute, sint reproduse
in tabelul 3.

® Metoda pulberii-difractometru Phillips : anticatod Cu, filtru Ni, 35 Kv, 20 mA. La pro-
bele 35,53,63,74,80 s-a lucrat cu R=1.103, Vg=1°/min, Vh=240 mm/h;la probele 48,141,358 :
cu R=4-103, Vg= 2°/mm, Vh = 120 mm/h.
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Compararea valorilor parametrilor calculati, la probele analizate
(26, 4, i) pentru ansamblul domeniului 26 = 10—55° cu valorile standard -
pentru feldspatii potasici — Borg si Smith (1969), indicd prezenta
microclinului gi a concresgterilor pertitice cu albit.

Detalii privind starea structurald a feldspatului potasic au fost ob-
tinute pe baza alurii §i pozitiei peakurilor 130 si 131.

Scindarea peakului 130, unitar la feldspatii monoclinici, in doud
peakuri, corespunzind reflexelor 130 si 130 indicd prezenta microclinului,
iar amplitudinea scindirii marcheazsd mésura devierii de la simetria mono-
clinici Mac Kenzie, 1954). Alura peakurilor 130, 130, (130 + 200)
i distantele dintre acestea, misurate in grade in domeniul 26 = 23 —24°
indicd prezenta microclinului maxim §i a microclinului intermediar.

Calculul triclinicitdtii dupd metoda lui Goldsmith s Laves
(1954) prin utilizarea peakului 131, 131 la feldspatii potasici din masivul
Ditriu a condus la obt{inerea unor valori cuprinse, in principal, in intervalul
0,7—0,9 corespunzitor microclinului maxim gi subordonat in intervalul
0,5 —0,7 corespunzdtor microclinului intermediar.

Raportul dintre faza potasicd si faza sodicd in feldspatii alcalini
a fost urméirit pe baza valorilor calculate pentru peakurile 201, 060, 204,
131, 131 raportate la valorile standard pentru diferite procente ale mole-
culei Or din seria Microclin-Albit de temperaturd scazutd, al lui

2204  Albit de temperatura
20 o seazutd
2.9
423} 218° Albit dj
g peraturd
= ¥ inalti
>
g
042.‘1
©
Q L.
b
49}
° 1
- 2
=T _Mlcr'o'chn
maxim
; Sanidinil ot i
PR [T L () Y TR (LN Ly O -t o, (] L (el PR B0 DU Sy st S Wt
M"'fso.lv 506 508 51.0 512 514 516

26 204 CuKocs
Fig. 10. — Diagrama 20 060/20 204 pentru indicarea tipului strue-
tural de feldspat potasic (Wright, 1968).

1, probe standard ; 2, feldspati de la Ditriu.
Diagramme 20 060/20 204 pour indication du type structural de
feldspath potassique (Wrigh t, 1968).

1, echantillons standard; 2, feldspaths de Ditridu.
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‘Orville (1967), si prin metoda Wrigh prin utilizarea diagramei con-
struite pe baza valorilor 20 corespunzind peakurilor 060 si 204 (fig. 10).
Valorile obtinute corespund seriei albit-microclin de temperaturd scizuta
manifestind tendinta de amplasare spre termenii potasici §i sodici extrem.,

Spectroscopie de absorbtie in I.R. Au fost analizate ¥ 7 ‘pi‘obe de feld-
spati potasici. Spectrele realizate in domeniul 300 cm~'—1100 ecm™ sint
reproduse in figura 11.

8 40 15 20 25 30Mm
Wy

L 3 L Y 2x

Dsss

B2ss
Fig. 11. — Spectrele de absorbtie in
O3s LR. ale {feldspatilor potasici de la
_ Ditrau.
Ds3 Spectres d’absorbtion en I. R. des feld-

spaths potassiques de Ditriu.
D4s

s3

Do

Absorbtie

.00 4000 800 600 400 200 cm’?

Studiul in I.R. furnizeazi informatii asupra relatiilor dintre diferi-
tele tipuri de atomi gi aranjamentele locale ale acestora (tip de legiturd
§i grad de ordonare) datele obtinute, interpretate semicantitativ in ter-
menii cunoscuti ai structurii cristaline, permitind obt{inerea unor detalii
privind geometria structurii feldspatilor.

Alura si valorile principalelor benzi de absorbfie din spectrele ob-
tinute pe probele analizate au fost comparate cu spectrele etalon pentru
feldspatii potasici (Lyon, 1962; Van de Marel, 1969) atribuirea
benzilor caracteristice fiind efectuatd dupd K. Iishi et al., 1971, fide
Smith, 1974. Prezenta microclinului in spectrele realizate este indicatd
de benzile diagnostice 1953 em~! gi 1012 em~? §i de tendinta de despicare
2 celor mai multe benzi in comparatie cu tendinta feldspatilor potasici,
sanidinici §i ortoclazici de a da benzi mai simple.

Detalii structurale asupra feldspatilor potasici pot fi puse in evidenté
-de schimbiri fine ale pozitiei benzilor de absorbtie in domeniul 15,5—15,8 um
1 18,3—18,7 um (Laves, Hafner, 1956).

10 spectrofotometru Perkin Elmer.
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Valorile benzilor 15,5—15,8 pm gi 18,3 —18,7 um din spectrele feld-
spatilor potasici de la Ditrdu proiectate pe diagrama Hafner, Laves com-
pletatd de Sm it h, 1974, se plaseazd in cimpul microclinelor confirmind
opinia conform céreia in ciuda unor erori instrumentale sistematice, prin-
cipalele variatii ale benzilor de absorbtie la feldspatii potasici rezultd din
gradul de ordine-dezordine al pozitiilor Si— Al in reteaua cristalini (fig. 12).

187 ¥ R
B R '
» A Y
\ Apd H

.,

Fig. 12. — Proiectia valorilor benzilor
de absorbtie in I. R. ale feldspatilor po- 185 4
tasici de la Ditrdu pe diagrama Hafner-

Laves. \
Projection des valeurs des bandes d’ab- ‘ \\ 8\\
sorbtion en LR, des feldspaths potas- 0 ' ' . ‘:;,\--?
siques de Ditriu sur le diagramme Hafner- . ;C“;‘/

Laves. 183 A A _

154 156 pm 158

Consideratii petrogenetice. Feldspatii potasici, prin frecventa mare
care o au in rocile magmatice, dar in special, prin dependenta permanenta
intre natura lor (chimic#, opticd §i structurald) si conditiile in care apar,
reprezintsi importante minerale petrogenetice.

In cadrul rocilor alcaline de la Ditriu, prin participarea, aproape in
toate varietiitile petrografice gi prin caracterele lor specifice, evidentiate
in studiul de faté, feldspatii potasici oferd indicatii semnificative privind
conditiile de cristalizare.

Studiul morfologiei cristalelor a evidentiat gradul ridicat de xeno-
morfism al feldspatilor potasici care se datoreste aparitiei lor in ultimele
momente ale cristalizdrii. Pseudomorfozele partiale sau totale de feldspati
potasici dupd plagioclazi se datoresc mobilitdtii ridicate a primului mine-
ral gi au fost probabil realizate posterior cristalizirii acestor minerale prin
procese de remobilizare selectivd in conditiile unei riciri lente.

Examenul diverselor forme de concresteri (pertite, antipertite, macle)
evidentiazi relatiile complexe existente intre feldspafi, determinate de
»gradul mare de amestec’” intre fazele potasice §i cele sodice. Formele
descrise sint rezultatul unor proeese care au evoluat in conditii subsolidus
gi care au condus initial, prin inlocuiri selective facilitate de difuzia ionici
la scard milimetrics, la formarea pertitelor de substitugie. Intr-un stadiu
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urmitor gi intr-un regim caracterizat prin temperaturi mai scidzute
(600 —660°) au apa,rut pertitele deexsolutie, de tipul ,,string” si ,,vein”-per-
tite. Un argument in favoarea acestor relatii il oferd prezenta pertitelor
de tip ,film” i ,,vein”, in cadrul feldspatilor potasici care substituie
plagioclazul, il inglobea,zi ca relicte gi determind formarea de pertite tip
sreplacement”.

Dezvoltarea maclelor in gratar, in cazul microclinului format pe
plagioclaz, pare a fi fost controlatd de structura §i prezenta maclelor poli-
sintetice tip Albit intrucit ele formeazd concregteri cu caracter epitaxial
avind ca fatd de asociere comund — fata (010).

Proprietétile optice studiate precum $i analiza feldspatilor prin
difractia razelor X si spectroscopia de absorbtie in infrarosu, stabilesc
caracterul ,structural’® unitar al feldspatului potasic din toate tipurile de
roci. Forma specifica o reprezintd microclinul maxim cu triclinicitate ridi-
catd care este o stare structurald proprie temperaturilor scdzute. Faptul ci,
in general, aceeasi stare structurald caracterizeazd feldspatii potasici din
roci diferite, prefigureazd posibilitatea trecerii paragenezelor ce alcdtuiesc
masivul de la Ditrdu prin condifii petrogenetice similare si in special, prin
conditii de ricire identice care au permis realizarea parametrilor mentio-
nati. Distribufia spatiald a unora din constantele studiate (2V) vine si
contureze o nou# zonalitate — conditionatd de regimul de ricire a masi-
vului — asimetricd in raport cu forma gi constitugia petrograficd a aces-
tuia.

Asimetria acestel zone in raport cu limitele geologice evidentiate
de eroziune ar conduce la ideea posibilitd{ii de extindere a masivului spre
vest, sub structurile cristaline de la Lizarea sau sub cuvertura de sedi-
mente §i depozite piroclastice din depresiunea Gheorgheni. Semnificatia
acestei grupiri poate fi corelatd cu variatiile in conditiile de ricire a magi-
vului, ricire care s-a produs inegal gi, in orice caz, nerespectind forma masi-
vului rezultat$ din limitele sale actuale.
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LES FELDSPATHS POTASSIQUES DU MASSIF ALCALIN
DE DITRAU

(Résumsé)

Le massif de Ditrau — situé dans la série de Tulghes des Carpates Orientales — est formé
d’une grande variété de roches dont la constitution fort variable comprend des minerais caracté-
ristiques aux corps alcalins. Les types pétrographiques caractérisent les siénites phoidiques, ies
monzonites pholdiques, les essexites, les siénites alcalines-feldspathiques, les monzonites & phoi-
des, les granitoides, les diorites et les ultramaphites.

La varfation, dans le cadre du massif, du rapport entre les feldspaths, les phoides et Ies
minerais fémiques, détermine une zonalité minéralogique et structurale.

8-¢,1783
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Etudiant les feldspaths potassiques — minerais a fréquence élevée dans les roches du
massif (35—50 %) — on a poursuit en particulier la morphologique des cristaux, des concres-
cences et les propriétés optiques et structurales.

La morphologie des feldspaths est fort variable : cristaux prismatiques 4 terminaisons
irréguliéres, granules interstitiales, plages et couronnes sur plagioclase, parfois 4 développements
épitaxiaux, dépdts filiformes, etc.

Les concrescences sont trés fréquentes et caractérisent les pertites d’exsolution (type
,,string”’, ,,vein’’) et de substitution (type ,,replacement’). Les lamelles d’albite se développent
surtout //(010). La macle en gril est caractéristique pour tous les feldspaths potassiques du ma-
ssif,

L’étude optique a observé I’angle 2V, I’angle d’extinction b: Y et les valeurs de I’indice de
réfraction et a mis en évidence que :

— les valeurs 2V, pour les feldspaths pota551ques de toutes les roches du massif, varient
entre 70° et 88° ayant des maximums entre 80° et 86°;

— la distribution spatiale des valeurs mesurées montre que vers les zones nord-est, sud
et centrale-ouest se groupent les valeurs grandes, alors que vers la zone centrale-sud du massif,
les valeurs petites ; . .

73 les valeurs de 1’angle d’extinction b : sont comprises entre 6° et 18° et correspondent
au microcline intermédiaire et au microcline maximum ;

— le§ valeurs déterminées des indices de réfraction indique un caractére plus sodique des
feldspaths des essexites par rapport & d’autres types de roches.

L’analyse par diffraction des rayons X confirme les résultats optiques et montre a partir
du peak 130—131 des valeurs de la triclinicité entre 0,5 et 0,9. Les valeurs 20 pour les peaks 060
et 204 correspondent a la série albite-microcline de température réduite.

L’étude au infrarouge nous a offert des informations supplémentaires sur la présence du
microcline (bandes diagnostiques 1953 cm™%, 1012 c¢cm™?), |

Les feldspaths analysés tiennent de multiples significations génétiques. La forme des
cristaux est due a leur apparition durant les derniers moments de la cristallisation. Les pseudo-
morphoses partiales et totales des plagioclases vers le microcline sont le résultat de la mobilité
élevée de ce dernier minerai et se sont probablement réalisées aprés la cristallisation de ces mine-
rais par des processus de rémobilisation sélective dans les conditions d’un refroidissement lent.
La distribution spatiale de quelques-unes des constantes étudiées (2V) vient de dessiner une nou-
velle zonalité asymétrique par rapport 4 la forme et a la constitution pétrographique de celle-ci.

EXPLICATIA PLANSELOR
Planga I

Fig. 1. — Microclin interstitial maclat in gritar ; monzonite cu foide, piriul Jolotca; N+ ; x 20.
Microcline interstitiel maclé en grille; monzonites A phoides, ruisseau de Joloteca;
N+; x 20, )

Fig. 2. — Microclin granular idiomorf; granitoide, Czengeler-Liickone; N--; x 20,
Microcline granulaire idiomorphe ; granitoides, Czengeler-Liickone; N+ ; x 20.

Fig. 8. — Microclin interstitial ; sienite foidice, Valea Mare a Ditrului; N4 ; x 20.
Microcline interstitiel ; siénites phoidiques, Valea Mare du Ditriun; N+ ; x 20.

Fig. 4. — Plaje de microclin (pselidomorfoze partiale pe plagioclaz) ; monzonite cu foxde, piriul
Jolotea ; N4-; x 20.
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Plages de microcline (pseudomorphoses partielles de plagioclase) ; monzonites 4 phoi-
des, ruisseau de Jolotca; N+ ; x 20.

Planga II

Fig. 1. — Pertite de dezamestec (tip ,,vein”) in microclin; sienite alcali-feldspatice, piriul
. Chiurut ; N+ ; x 80.
Pertites d’exsolution (type ,,vein’’) en microcline; siénites alcall—feldspathlques,
ruisseau de Chiurus; N4 ; X 80.
Fig. 2. — Pertite de substitutie (tip ,,replacement’’); monzonite foidice, piriul Gidutz;N+ ;
X 40.
Pertites de substitution (type ,,replacement’’); monzonites phoidiques, ruisseaun de
] Giidutz ; N4 ; x 40.
Fig. 3. — Pertite ,,braid”’ in monzonite foidice, piriul Giidutz; N+ ; x 80. )
Pertites ,,braid’’ en monzonites phoidiques, ruisseau de Giidutz; N+ ; x 80.
T'ig. 4. — Microclin pertit din essexite; pirful Jolotca; N4 ; x 20..
Microcline pertite des essexites; ruisseau de Jolotca; N+ ; x 20.

Planga III

Fig. 1. — Pertite anastomozate (tip ,,braid”’) in microclin din sienite foidice; piriul Giidutz;
N4+ ; x 40. .
Pertites anastomosées (type ,,braid”’) en microcline des siénites phoidiques ; ruisseau
de Giidutz; N+ ; x 40.

IFig. 2. — ,,Film’’ pertite in granitoide; pirful Jolotca; N+ ; X 20.
,» Film”’ pertites en granitoides; ruisseau de Jolotca s N+ x 20.

‘Fig. 3. - Plaje de microclin pe plagioclaz '(pseudomorfozé aproape totald), monzonite cu foide;
piriul Jolotca ; N+ ; X 80.
Plages de microcline sur plagioclase (pseudomorphose presque totale), monzonites a
phoides ; ruisseau de Jolotca ; N+ ; X 80.

Fig. 4, — Microclin pertit Inglobind plagioclaz ; sienitoide, pirful Jolotca; N+ ; x 20.
Microcline pertite englobant du plagioclase; siénitoides, ruisseau de Jolotca; N4 ;
X 20.

Planga IV

Fig. 1. — Pseudomorfozd totald de microclin dupi plagioclaz ; sienitoide, Valea Mare a Ditriu-
lui; N4 ; x 20. o
Pseudomorphose totale de microcline aprés plagioclase ; siénitoides, Valea Mare du
Ditriu; N4 ; x 20.

Fig. 2. — Microclin, maclat in gritar cu incluziuni de plagioclaz; monzonite cu foide, piriul
Jolotca; N+ ; x 20.
Microcline maclé en grille a inclusions de plagioclase ; monzonites & phoides, ruisseau
de Jolotca; N+ ; x 20.

Fig. 3. — Microclin maclat in gritar (plaje pe plagioclaz; sienite alcali-feldspatice, Valea Mare
a Ditraului); N+ ; x 20.
Microcline maclé en grille (plages sur plagioclase ; siénites alcali-feldspathiques, Valea
Mare du Ditrdu) ; N+ ; x 20.
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Fig. 4, — Plaje de microclin in-plagioclaz sericitizat ; monzonite cu foide, pirful Jolotca; N+ ;
X 20.
Plages de microcline en plagioclase séricitisé ; monzonites & phoides, ruisseau de Jo-
lotca; N+ ; x 20. ’

Planga V

Fig. 1. — Microclin granular maclat in gritar; sienite foidice, pirful Chiurut; N+4; x 20.
Microcline granulaire maclé en grille ; siénites phoidiques, ruisseau de Chiurut; N+ ;
X 20. ' '

Fig. 2. — Concresteri epitaxiale intre microclin si plagiéclaz ; sienitoide, Valea Mare a Ditraului ;
N+ ; x 20. ’
Concrescences épitaxiales entre microcline et plagioclase ; siénitoides, Valea Mare du
Ditrdu; N+ ; X 20. :

Fig. 3. — Relicte de plagioclaz in microclin micropertitic ; granitoide, piriul Jolotca ; N+ ; x 20.
Reliques de plagioclase en microcline micropertitique; granitoides, ruisseau de
Jolotca; N+4; x 20.



Diri de seamd ale sedinfelor vol. LXIV (1976—1977). Pag. 37—41.
1. MINERALOGIE — PETROLOGIE — GEOCHIMIE

MINERALOGIE

DATE ASUPRA PREZENTEI TURMALINEI SI FLUORINEI
IN VULCANITELE NEOGENE DIN MUNTII HARGHITA!

DE
LUCIA TANASESCU 2

Abstraet

Data on the Presence of Tourmaline and Fluorine in the
Neogene Volcanites of the Harghita Mountains. Asaresult of the recent
mineralogical-petrographical studies on the highly altered Neogene volcanites from the Sintim-
bru-Bii and Maddrasul Mare (the Harghita Mountains) tourmaline — and fluorine-bearing
rocks were pointed out both at the surface and in depth. The presence of these minerals prove
the important role played by the volatile substances — especially boron — in the minerali-
zation processes with cinnabar from these sectors. The processes which determined the transfor-
mation of these rocks — with the participation of these rocks — developed within rather wide
temperature limits, possibly corresponding with higher to the lowest temperatures.

Fluorina gi turmalina, dupd cum se gtie, sint minerale ce pot forma
depozite, sau sint constituenti minori cu celelalte componente minerale ale
magmelor.

In regiunea Sintimbru-Bai si Midaragul Mare din muntii Ha,rghlta,,
aceste minerale apar in cantitdti mici, mai rar in concentratn (turmalina)
i pot servi ca minerale indicatoare privind unele fenomene post-mag-
matice.

Ele au fost observate in aceste sectoare in probele lucrdrilor de ex-
plorare. Prin studiul petrografic al acestora s-au pus in eviden{d forma-
tiuni geologice reprezentate prin roci vuleanice : andezit cuartifer cu biotit
(Sintimbru), andezit cu piroxen 4 hornblendd, roci piroclastice i micro-
diorite porfirice (Sintimbru gi Midiras).

1 Predats la 26 februarie 1977, acceptati pentru publicare la 14 mai 1977, comunicat4 in
sedinta din 20 decembrie 1976.

2 Intreprinderea geologici de prospectiuni pentru substante minerale solide. Str. Caran-
sebes nr. 1, Bucuresti, 32.
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Vulcanitele neogene ale acestui masiv au suferit o serie de procese
ce au determinat transformarea rocilor. In ambele sectoare toate tipurile
de roci amintite prezintd diferite grade de alterare ajungind uneori pini la
stergerea completd a structurii initiale a rocii. Prezenta acestei largi arii
de alterare este determinatid de cu‘culatla, intensd pe fracturi si fisuri si de
difuziunea in masa rocilor a unor solutii post-magmatice. Datoritd acestei
actiuni, proprietitile fizice i chimice, i ca urmare i natura mineralelor
din roci sint schimbate. Reconstituirea procesului complex de transformare,
urmirind succesiunea geneticd cit si corelarea rocilor transformate, cu
cele initiale, se face cu dificultate din cauza recurentei acestor procese cit
si a stadiului foarte avansat de alterare ceea ce conduce la formarea dife-
ritelor parageneze.

In urma cercetirilor noastre, s-a constatat ¢i alterarea hidrotermald
este larg raspinditd si ca o consecintd a actiunii acesteia, apar mai multe
tipuri de procese de alterare hidrotermald : argilizdri, carbonatari §i sili-
cifieri. Rareori predomini un anumit tip, fird a fi posibild individualizarea
lui spatiald, ceea ce dovedeste varietatea si complexitatea proceselor.

Actinotul si sericitul cit i mineralele cloritoase sint des intilnite
férd a forma insd zone de imbogitire.

Pe lingd acestea s-au remarcat roci cu turmalini semnalate de
Mariana Corbu (Rddulescu et al, 1973) dar nedescrise pind
in prezent precum si roci cu fluorind observate pentru prima datd in
muntii Harghita (Gr. Mot oi et al., 1975) 3. Procesele ce au determinat
transformarea rocilor cu participarea acestor minerale fac posibild prezenta
substantelor volatile incd dintr-o fazé pneumatoliticd ; gisindu-ne intr-o
zond cu transformiri hidrotermale tipice pentru formatiuni vulcanice
apare insd mai plauzibil ea substantele volatile s& fi insotit activitatea
hidrotermald.

Twrmalina. Turmalinizarea afecteazi atit lavele cit §i breciile ande-
z1t10e legate de acestea si a fost observatd la Sintimbru in cariera i in foraje
pini la adincimea de 1200 m ; aceasta dovedeste faptul ¢d procesul de tur-
malinizare a afectat un Volum important de roci eruptive. De asemenea -
la M#idiras aceasta a fost remarcatd in probele de suprafati (M. Setel
et al., 1974) ¢ ca si in lucrdrile de explorare.

Cmstalele de turmalind cu dimensiuni foarte mici au fost identifi-
cate numai la microscop, ele prezentindu-se sub mai multe aspecte. Peste
procesul de turmalinizare, in cele mai multe cazuri se suprapun proocesele
de argilizare, silicifiere si carbonatare.

In lucririle de explorare de la Midiragul Mare, turmalina se prezints
cel mai adesea sub formi de agregate aciculare dispuse radiar. Un alt
aspect sub care se prezintd turmalina este acela de cristale prismatice
marunte, in asociatii, constituind pisle foarte dese. Anumite pérti ale rocii
sint formate aproape exclusiv din astfel de agregate. Sub forma de cristale

13

34 Arh. I.G.P.S.M.S. Bucuresti.
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prismatice scurte eu dimensiuni mai mari (0,080—0,90 mm) se observi
in forajele de la Sintimbru. Uneori formeaz4 si granule cu pleocroism foarte
pronuntat de la brun la verzui (np = brun-verzui). Pe ling4 aceste cristale
brune, care predomind s-au remarcat §i cristale de culoare albastrd
(ng = albastru). -
- Silvko (1957) a stabilit ¢ varietatea turmalinei brune este con-

trolatd de Fe®+, iar cea verde si albastrd de Fe*t. Se pare cd Fe?t este mai
repede antrenat de solufiile hidrotermale decit Fed+.

Turmalina apare asociatd eu cuart, piritd si uneori §i cu fluorind.

Turmalinizédrile de la Sintimbru (Harghita de sud) corelate cu cele
de la Midaras si Ostorog (Stanciu, 1976) (Harghita de nord) dovedese
¢d borul a avut o largd arie de raspindire.

Mentiondm prezenta turmalinei si in dioritele din muntii Calimani
(Teodorusi Teodoru, 1966).

Fluorina, necunoscutd pind in prezent in acest masiv, apare disper-
satd in rocile alterate la diferite adincimi, cu dimensiuni variabile (de la
submilimetrice -pind la 0,5—0,7 cm) de culoare verde-pal sau incolord.

La Midéaras fluorina prezintd forme neregulate cu dimensiuni dife-
rite. Astfel se intilnesc plaje milimetrice, cruste distinete sau cuiburi
(0,3—0,7 em) cu contururi sinuoase, distribuite dezordonat in rocé, mulate
de caleit si silice amorfd sau slab cristalizata.

La Sintimbru, ea a fost introdusé in rocile vulecanogene de solutiile
bogate in carbonati, care in prealabil au tapisat fisurile subtiri (milime-
trice) cu calecit. In acest caz ea umple compact si cu continuitate aceste vini-
soare si fisuri in partea lor central%, ca o fazd finald, de cicatrizare a fisurii.

Mentiondm sporadica asociatie a acesteia cu baritina. Atit fluorina
cit i baritina pot constitui in mici cantitdti ganga depozitelor de einabru
(Kuznetsov et al.,, 1970), ceea ce se confirmi, deoarece cele doui
sectoare amintite contin mineralizatie de einabru. Pelingé aceastd asociatie,
aga cum s-a mai amintit, s-a observat prezenfa ei aldturi de turmaling,
piritd gi cuart. :

Atit turmalina cit si fluorina au fost confirmate de cercetarea prin
raze X (tab.).

Turmalina §i fluorina uneori asociate dovedesc actiunea concomi-
tentd a borului si fluorului in procesele de transformare din aceastd regiune,
iar faptul c& fluorina se intilneste atit la adincime ¢it si aproape de supra-
fatd — asociatd uneori si cu cuart — demonstreazd cd ea a precipitat din
solutii cu temperaturd si presiune mai ridicatd pind la temperaturd si
presiune scizutd. Bulanev (1970), studiind temperatura de formare a
fluorinei din Transbaicalia de West, aratd ci aceasta s-a format de la tem-
peratura de 110° la 230°C.

Wore et al. (1973) mentioneazd prezenta fluorinei formatd din
solutii pneumatolitice §i hidrotermale la temperaturi de 500°C, in complexul
de skarne de la Tyrany ; la Spor Mountain Vitali prezenta ei aproape de
suprafati dovedegte depunerea ei din solutii diluate §i temperaturi joase
de coa 50°—100°C.
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Turmaling gi fluorina din rocile eruptive de la Midérag si Sintimbru
arat® cd procesul de transformare 2 acestora s-a desfigurat in limite rela-
tiv largi de temperaturd corespunzitoare posibil unei temperaturi-mai ridi-
cate pind la gtadiul epitermal. _

* Prezenta substantelor volatile, in special a borului, pare 8% fi avut
un rol important in procesele de mmera;lm&re cu cinabru in aceste sec-
toare.

TABEL

Rezultatele analizelor Roentgen efectuate asupra a 4 probe
provenind din regiunea Sintimbru si Madaddras

Sintimbru Madaras
Foraj 2, m 720 Galeria IX, m 100
Cuart ' Cuart cca 60 %
Caolinit Turmalini cca 40 %
Hidromice
Fluorind
Dolomit
Foraj 2, m 614 Galeria VII, laterala 200 dreapta
Turmalind Dolomit cca 58%
Silice Cuart cca 28%
Hidromice (illit) cca 12%

Analist: T. Urcan.

Solutiile hidrotermale din aceastd regiune au fost aloaline, fapt
confirmat de aportul de cinabru cunoscut fiind c#, sulfura de mercur
(Hg,S) este transportatd de solut,ule alcaline (Dickson, 1964;
Kuznetsov etal, 1970).
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SUR LA PRESENCE DE LA TOURMALINE ET DE LA FLUORINE
DES VULCANITES NEOGENES DES MONTS DE HARGHITA

(Résumé)

A la suite des recherches minéralogiques-pétrographiques récentes des vulcanites néogénes
de Sintimbru-B#i et de Midirasul Mare (Monts de Harghita) on a mis en évidence des roches a
tourmaline et a fluorine tant & la surface qu’en profondeur.

Les vulcanites néogénes de ces zones sont intensément transformées, par suite de ’action
des solutions postmagmatiques. Ainsi, les plus répandus processus sont : argilisation, carbonata-
tion, silicification.

Les processus qui ont déterminé la transformation des roches par la participation de la
tourmaline et de la fluorine prouvent un important apport de substances volatiles, probablement
depuis une phage de début, mais dues aux transformations hydrothermales typiques de la région,
il serait plus plausible qu’ils amraient accompagné.Vactivité hydrothermale.

Le rdle des substances volatiles, notamment du bore, semble &tre important, dans les
processus de minéralisation & cinabre de ces secteurs.

EXPLICATIA PLANSEI

Fig. 1. — Grupe radiare de turmalini in roci vulcanogene turmalinizate. Sintimbru, Foraj 2.
N+ ; x 150.
Groupes radiaires de tourmaline dans des roches vulcanogénes tourmalinisées. Sin-
timbru, forage2. N+ ; x 150.

Fig. 2. — Agregate aciculare de turmalini. M#diras, Galeria2. N II; X 150.
Agregats aciculaires de tourmaline. Madaras, Galerie 2. N II; X 150.

Fig. 3. — Retea format¥ din cristale aciculare de turmalind. Sintimbru, Foraj 2. N II; X 200.
Réseau formé de cristaux aciculaires de tourmaline. Sintimbru, Forage 2. N II; x 200.

Fig. 4. — Fluoriné depusi in centrul fisurii tapisati cu calcit. Sintimbru, Foraj 2. N II; x 150.
Fluorine déposée dans le centre de la fissure tapissée de calcite. Sintimbru, Forage 2.
N II; x 150.
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MINERALOGIE

HYDROTHERMAL RUTILE IN THE BARZA-CARPEN
GOLD-BEARING ORE DEPOSITS, METALIFERI MOUNTAINS!
BY
GHEORGHE UDUBASA ?

Zusammenfassung

Hydrothermaler Rutil im goldf tihrenden Erz von Barza-Carpen,
siebenbilirgisches Erzgebirge In den goldfithrenden, quarzreichen Erzgin-
gen von Barza-Carpen wurden Rutilkérner beobachtet, die mit Pyrit und Quarz eng
verwachsen sind. Das Nebengestein (Hornblende-Andesit neogenen Alters) weist auf eine inten-
sive hydrothermale Umwandlung (Illitisierung und Adularisierung) und hat einen mittleren
TiOz-Gehalt von 0.64 %. Spektralanalytische Bestimmungen von quarzreichen, rutilhaltigen
Erzen zeigen relativ hohe Ti-Gehalte (450 —4600 ppm, Mittelwert 2190 ppm, d.h. 0.22% Ti oder
0.37% Ti0,). Da die hydrothermal umgewandelten Gesteine auf keine Ti-Anreicherung (von
propilitisierten zu den illitisierten (=sericitisierten Gesteinen) oder Ti-Verarmung (in den
illitisierten Andesiten gegen den LErzgang zu) — welche von einer Ti-Extrahierung aus dem
Nebengestein sprechen diirfte — muss angenommen werden, dass die hydrothermalen gold-
fithrenden Lésungen auch Ti enthielten, das als Rutil ausgeschieden wurde. Ls ist das erste
Rutilvorkommen hydrothermaler Herkunft in Ruménien.

Rutile is a widespread mineral and occurs in different rock types;
it represents the most stable form of TiO, over all the pressure and tem-
perature intervals. Within the hydrothermal products rutile is almost-
unknown. Ram dohr (1969) describes rutile occurrence at Fata BAii,
Romania, but he does not specify the relationships with other minerals.
Udubasa et al. (1976) mention rutile intergrown with pyrite as trans-
formation product of the accessory titaniferous magnetite in argillized
andesites. Other occurrences of rutile in Romania are mentioned by
Ridulescuand Dumitrescu (1966): in various amounts in some
metamorphic and magmatic rocks of various ages, in the Kliwa sandstones

1 Received May 26 1977, accepted for publication May 28 1977, presented at Meeting of
June 81977,
% Institutul de geologie si geofizicd. Str. Caransebes nr. 1, Bucuresti, 32.
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(Oligocene), as well as in alluvial deposits. Recently, Balintoni and
Chitimug (1973) found out rutile paramorphs after brookite in the
metamorphic rocks of the Tulghes series and Udubaga (1974) 3 des-
cribed twinned rutile crystals up to 2 em in quartz lenses of the garnet-
bearing micaschists of the Precambrian Rebra series, Rodna Mountains.

Large amounts of rutile were reported in a porphyry copper from
Melanesia; here the rutile is intimately associated with chalcopyrite,
more seldom it appears as lamellae on the [111] pyrite planes
(Lawrence&Savage, 1975). .

- In the Barza-Carpen gold-bearing ore deposit the rutile appears
associated with pyrite too, in the quartzose fillings of the veins. The con-
stant presence of this mineral in some samples studied and the mode of
occurrence suggest the possibility that rutile should have resulted from
hydrothermal solutions, precipitated from the solutions relatively rich in
titanium. This element is presumed to be mobilized together with other
metals from the generating source and did not result from the surrounding
rocks.

Geological framework of the ore deposit; ore mineral association.
The Carpen vein group is located mostly on the Valea Cohului neck, made
up of hornblende-bearing andesites of Barza type. These rocks show the
propylitic alteration at a regional scale; around the veins argillization
and adularization do occur (Istrate in Borcosg et al.,, 1977) 4. The
vein thickness is very variable and their fillings consist mostly of quartz,
locally with small barite and carbonates. The ore minerals are usually
fine grained and scattered through the quartz mass as small nests and
bands of limited continuity. The following minerals have been identified :
pyrite, marcasite, chalcopyrite, gold, galena, rutile, hematite (as fine need-
les in pyrite), pyrrhotite and mackinawite. In a small lead-zinc vein cut-
ting across the gold-bearing veins the association of ore minerals is simi-
lar, but in addition sphalerite, tetrahedrite, Cu,ZnS, (see Udubasa
et al., 1978) and bournonite appear. It is to be noticed that rutile was
also identified within this ore type, associated with pyrite.

In the gold-bearing ore the pyrite grains are usually euhedral, lo-
cally with habitus variations of bravoite type. The pyrite contains mi-
nute inclusions of rutile, pyrrhotite (sometimes associated with galena or
marginally altered to goethite) as well as fine lamellae of chalcopyrite
and some gold grains. Locally the pyrite is transformed into marcasite
or associated with hypogene marcasite, and seems to be substituted by
a non-metallic mineral of chlorite type. Seldom the pyrite contains fine
lamellae of mackinawite with strong bireflectance and anisotropic effects ;
it exhibits a similar disposal to the Rodna mackinawite (Udubasga,
1976). In the lead-zinc ore the pyrite is cemented with tetrahedrite, thus
subgraphic intergrowths appear, due to the development of the fine te-

34 Arch. I. G. G. Bucuresti.
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a
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Fig. 1. — Microscopiéal aspects of the Barza-Carpen ores:
a — Zoned pyrite with habitus change of bravoite type; b — Pyrite (py) grains
corroded by chlorite (chl) and quartz (q); ¢ — Intimate association of pyrite (py)
and rutile (ru) ; d — Pyrite (py) replaced by tetrahedrite (ttr), it results a subgra-
phic aspect ; e— Inclusions in pyrite : po — pyrrhotite, go — goethite, cp — chal-.
copyrite, gn — galena, ]

trahedrite la,mellée on the [111] planes of pyrite. The relationships among
these minerals are shown in figure 1.
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Rutile oecurrence. Detailed observations concerning the gold-bea-
ring ore deposits of the Barza mining district have been already published
(Helke, 1938; Ghitulescu& Socolescu, 1941; Ianovici
et al., 1969). There are no references regarding the ex1stence of rutile —the
identification of which is recently reported — (Udubasa in Borcos
et al., 1977).

The Barza-Carpen rutile was observed in two distinct assemblages :

a) in some fragments of andesitic rocks cemented by the vein quartz ;
it appears as small porous grains with obvious bireflectance and varie-
gated internal reflexions, mainly yellowish, which sometimes masks the
anisotropic effects. Some grains are strongly fragmented and in this case
the bireflectance can be hardly observed; by crossing nicols the whole
surface of the aggregate shows internal reﬂexmns, such aspects remind
the leucoxene, which could be defined, according to Svetova (1975)
as leucoxene-rutile (rutilovii leikoksen). In this case we mean the rutile as
a transformation product of titaniferous magnetite from the rock. This
constant association with pyrite shows that the sulfidization of magnetite
was only partly developed according to the following reaction (Fe, Ti),;0,—
FeS, + Ti0O,. In such assemblage rutile appears probably in many hydro-
thermally altered eruptive rocks, but its identification is difficult due to
small dimensions ;

b) the proper hydrothermal rutile is found in the vein quartz, in
which fragments of altered andesites can not be observed. The rutile is
associated with pyrite too (Plate, Fig. 1), but sometimes isolated ru-
tile agrregates are included in quartz and does not show relationships with
other minerals. The rutile bireflectance is easily to be recognized at most
of the grains, but some parts are isotropic; in such cases we are dealing
with anatase or leucoxene-anatase, according to Svetova, formed on
the account of rutile by the decreasing temperature. L e r z (1968) presents
an interresting diagram belonging to I. K e e s m a n n %, in which titanium
oxides have different stability fields, depending on the temperature and
the Na/Ti + Na ratio; at the same time rutile is stable at temperatures
higher than anatase, sodium excess favourizing the brookite formation.
On the other hand Heald (1972) shows that the presence of Fe2+, Cu2+
and CO, makes rutile more stable than the anatase.

In both cases the rutile grain size is small (average dimensions 0.07 X
0.1 mm) and their separation for X-ray analyses has not been possible
yet. On the diffractogram of a rutile-bearing global ore samples the main
reflexion (3.254) is diffuse and of low intensity (being partly covered by
close reflexions of the other present minerals).

Titanium content in the host roeks. The host rocks of the gold-
bearing ore are propylitic holocrystalline hornblende-bearing andesites.
The SiO, content ranges between 54.63 and 57.989, (the average of 10
analyses 56.949%). The TiO, values are normal for this type of rock, ran-

8 Z. anorg. allg. Chem. 346, 1966.



5. HYDROTHERMAL RUTILE IN THE BARZA ORE DEPOSITS 47

ging between 0.62 and 0.729, (the average 0.64%) ; there are not recorded
variations of this oxide from the fresh or propylitic rocks to the argillized
ones (Table 1). The Na,O and K,O average values of 10 analyses presented
by Borcosgs et al. (1977)% are as follows : 2.559%, Na,O (0.93—3.27) and .
2.43% K,0 (1.77—4.29).

TABLE 1

Partial chemical analyses of the andesites from the Barza-Carpen ore deposits

Fresh and TiO, | MnO | Na,0 | K,0 | Na,0/K,0 | Ba | Co Ni Co/Ni
propylitic
rocks
% : ppm
0.62 | 0.12 | 2.54 | 2.79 0.9 750 | 12 6.5 1.8
0.63 | 0.16 | 3.27 | 1.78 1.8 400 | 13 8 1.6
0.63 | 0.13 | 2.89 | 2.15 1.3 520 | 12 9 1.3
0.64 | 0.17 | 1.98 | 1.77 1.1 800 | 14 | 10 1.4
0.64 | 0.15 | 3.24 | 1.98 1.6 450 | 13 8.5 1.5
X, 0.63;| 0.14 | 2.78 | 2.09 : 584
Argillized 0.62 | 0.24 | 2.36 | 3.49 0.6 560 | 10 8 1.2
rocks 0.63 | 0.38 | 1.83 | 4.29 0.4 730 | 14 9.5 1.4
0.64 | 0.13 | 2.94 | 2.11 1.3 380 | 12 7 1.7
0.67 | 0.15 | 2.36 | 2.58 0.9 650 | 12 7.5 1.6
0.72 | 0.17 | 0.93 | 2.57 0.3 536 | 13 | 10 1.3
X, 0.654] 0.21 | 2.08 570
x 0.64 | 2.55 | 2.43

Analysts: Margareta David and Alla Zimircé

Titanium content of the ore. In 14 ore samples spectrographically
analysed (Table 2) the titanium content varies between 450 and 4.600 ppm,
with an average value of 2.190 ppm (=0.22% Ti or 0.37%TiO,). High
values for Ti were also found in the ore deposit of other vein groups from
the Barza mining field, as well as in the porphyry type ores fr.om the Valea
Morii (Borcos et al., 1978). It is to emphasize the ,titaniferous” cha-
racter of this zone as against the similar mineralizations associated with
the Neogene volcanism of Romania.

The titanium variation is irrespective of the other elements (Table 2),
but the correlation between titanium and vanadium becomes obvious
(Fig. 2), which would suggest the substitution of vanadium for titanium
in the rutile lattice. : .

8 Quoted papers, point 4.
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Fig. 2, — Ti/V correlation diagram for gold-and rutile-bearing ore.

TABLE 2

Speetral analyses of ore samples from the Garpen zone
(values in ppm)

fCurent Fe
num- Ti Mn Co Ni- Vv Ba [Co/Ni| o/ &
Si= (%)
1 4.600 380f 5.5 5.5 130 2801 1 1.65
2 3.300 510 7.5 8 130 630{ 0.9 | 1.52
3. | 3.150| 2.250| 12,5 8.5 145 410 14 3.91
4 3.000 380f 4 5.5 100 { 3.770f 0.7 3.14
3 2,900 580 7 6.5 100 [10.000| 1 3.83
6 2.800 660} 4.5 5.5 115 570f 0.8 | 2.58
7 2.700 750 9 8 127 535 1.1 6.75
8 1.500 520 4 5 72 {10.000] 0.8 3.74
9 1.500 900 3.5 4 . 75 | 2.000| 0.8 3.59- L
10 1.350] 2.000| 4 7 61 | 1.350{ 0.5 | 3.05
11 1.350| 1.500| 2.5 3.5 60 360! 0.7 | 4.66
12 1.100 660; 5 6.5 63 | 6.200) 0.7 | 3.83
13 1.000 880] 2 3.5 60 1 4.700{ 0.5 | 0.95
14 450 200/ 8 6 21 650{ 1.3 [26.13**
x 2.190

Analyst: Alla Zimircd
* Analyses by X-rays fluorescence, analyst: I. Vanghelie;

** Sample very rich in marcasite.

The high titanjum content in some analysed pyrites (Table 3)is
characteristic of the Carpen zone, and point out the mtlmate assocla,tlon
of rutile with pyrite.

Regarding the Co and Ni behaviour it is interesting to note that the
Co/Ni ratio in the rocks is greater than the unity (’I‘able 1), less than the
unity in the ore samples (Table 2) and rather inconstant in pyrite (Table 3).
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TABLE 3
Trace elements iIn pyrite (partial data)
) , T | Mo [ Ni | Co | € | V | As |cComt
1 13.5[ 6 10 10.5{ — - 470 | 1.8
2 1.800{ 31.5 28 80 | 4.5 9 + 530 | 2.8
3 800 26.5 | 180 | 110 7.5 751 470 | 0.6

Analyst: Alla Zidmirc4.

Remarks on the rutile formation. The rutile mode of occurrence in
the Barza-Carpen ore may advocate the titanium presence in the hydro-
thermal solutions. The titanium content in the ore is lower than in the
host rocks (Fig. 3a); the same behaviour exhibit the cobalt and nickel.

Fig. 3 a. — Distribution of T10, values
in the argiilized and propylitic rocks and.
the average values for the Na,O/K,O:,
Co, Ni and Ti ratio in ore, argillized and
propylitic rocks.
3 by and 3 b, — Theoretical models of
the possible variations in the hypo-
thesis of the titaninm extraction from
the host rocks.
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In the argillized (+adularia ) rocks closely related to the veins the tita-
nium content is as high as in the propylitic rocks. If the titanium had
been extracted from the rocks during the hydrothermal mineralizations
.it' should have been recorded either a decreasing of the Ti content by
the passing from propylitic to argillized rocks, or a tendency of increasing

4 —c 1783
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(of the Ti content) within the argillized rocks (Fig. 3b), as a result of a
diffusive transport towards the vein. As none of these two possible models
verifies we must admit that the titanium was brought by the hydrothermal
solutions. : '

Lawrence and Savage (1975) consider as probable the tita-
nium presence in solutions as volatile components of TiF, or TiCl, types,
which hydrolysed in order to form rutile just during the precipitation of
sulfides and gold. Since the Barza-Carpen rutile represents till now the
single hydrothermal occurrence of this mineral in the Neogene metallo-
genetic province of Romania, it is difficult to formulate another hypo-
thesis concerning its genesis ; we accept, therefore, the La wrence and
Savage’s one. Furthermore, the geological data (the host rocks, the
ore type or hydrothermal alteration) of the Barza mining field do not
differ markedly from the other gold-bearing ore deposits in Romania.

Both in the argillized country rocks and in the quartz-rich ore there
is a close relation between rutile and pyrite. Because of this, it may moot
the question if rutile does not represent a relict element from the rock frag-
ments caught in the vein quartz. This seems to be possible, but it is diffi-
cult to accept a complete leaching of all the rock-forming minerals excep-
ting rutile and pyrite. Therefore the mobilization of titanium under hydro-
thermal conditions seems to be a more logical attempt in explaining - this
rutile occurence.
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DISCUSSIONS

Ioana Gheorghita: The high contents in Ti, materialized by the rutile occur-
rence in the Rosia Montana pyrites, are similar to those from Carpen ore deposit, therefore
a first conclusion may be drawn up as regards the Ti presence in the gold-bearing ore depo-
sits. :

EXPLANATION OF PLATH

*Fig. 1. — Pyrite (py)-rutile (ru) association ru, dark-grey with different tints due to the
internal reflexions. N//, oil immersion; X 600.

Fig. 2. — Granular aggregate of pyrite; some grains are zoned. N //, oil immersion; x 450.

Fig. 3. — Pyrite corroded by chlorite? (black); in the same polished section the rutile was

' also present. N //; x 150. .

Fig. 4. — Gold in pyrite. Quartz (grey). N //; X 150.
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1. MINERALOGIE — PETROLOGIE — GEOCHIMIE

PETROLOGIA ROCILOR MAGMATICE

OBSERVATII ASUPRA LAMPROFIRELOR
DIN MUNTII FAGARAS?

DE
LIVIU ANTON?2, RADU CONSTANTINESCU? .

Abstraet

Remarkson the Lamprophyres from the Fadgidras Mountains.
The lamprophyres from the Figdras Mountains form an assembly of dikes structurally
linked to deep faults. Mineralogically and chemically they are members of sienite, diorite and
gabbro rock families, being mainly mixt terms of the odinite-spessartite (+ kersantite) and mon-
chjqujte-cémptonite serles.

Introducere

Rocile lamprofirice care formeaz# obiectul lucrdrii de fatd sint ris-
pindite in intreg masivul Fégiras i sint cantonate in gisturi cristaline de
diferite tipuri. Ele pot fi urmérite longitudinal pe mai mult de 100 km gi
latitudinal pe cca 40 km.

Avind in vedere faptul ¢d lamprofirele au fost amintite pind acum
sub denumiri variate — dolerite, diabaze, bostonite, porfire, lamprofire
de diferite tipuri etc. (M. Reinhard, 1909; V. Manilici, 1960;
R.Dimitrescu et al.,19603; G, Pitulea, 1961, 1967, 19684; AL
Z.Manea, 19625; V. ManilicigiP. Vilceanu, 1963; C. Micu,
1966, 1967; M. Arion et al.,, 1964—1968; C. Chivu, 1968, 1969 &) —
noi ne-am propus o ordonare a terminologiel care s# {in# cont de relatiile
lor cu structura geologiod, de mineralogia, petrografia si chimismul lor,
care 8% aibd, deci, in vedere nigte criterii de apreciere cu valabilitate mai
largi.

1 Predats la 1 martie 1977, acceptatd pentru publicare la 11 aprilie 1977, comunicati in
sedinta din 15 aprilie 1977. ’

2 Institutul de geologie si geofizicd. Str. Caransebes nr. 1, Bucuresti, 32.

3—8 Arh. I. G. G. Bucuresti. .
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Grupul rocilor lamprofirice a fost foarte dezbitut in literatura de
specialitate mondiald, iar pdrerile in privinta apartenentei unei roci la
aceastd categorie de formatiuni nu au plecat intotdeauna de la aceleagi

Tepere.
In sensul dat de Rosenbusch (1907) (in Johannsen, 1937)

gi Johannsen (1937), numele de lamprofir este aplicat unui grup de

TABELUL 1
Clasificarea rocilor lamprofirice (dupd A. Johannsen, 1937)

Mineralul melanocrat Mineralul leucocrat
2 = ; Familia de roci
. . P L
STl Biotit |01V Feldspatul = a
piroxen ni L7_‘0
Vogesit Minette g potasic - Sienitului
(,,Labradorfels’’) S g
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roci de culoare inchisd, care apar sub form# de dike §i in eare mineralele
femice sint prezente atit ca fenocristale cit si in pastd, in timp ce plagio-
clazul, principalul mineral felsic, apare doar in pasté si in mod excepfional
ca fenocristale ; o altéd caracteristicd a lamprofirelor este gradul avansat de
alterare, cu formare abundents a caleitului gi a cloritului. Structura aces-
tor roei poate fi variatd, dela fin-granulars, compactd, pind la mediu-gra-
nulari, in general porfiricd, cu dispozifie diversd a mineralelor participante.
Din punct de vedere chimic-mineralogic lamprofirele apartin familiilor de
roci sienitice, dioritice, gabbroice, intre termenii lamprofirici ai acestor
familii existind toate tranzifiile posibile. Pozi{ia lor geologicé, compozitia
si gradul de cristalinitate 1-au ficut pe Johannsen s le clasifice intre
rocile hipoabisale, diferentiate (tab. 1). .

La noi, o atentie deosebitd a acordat lamprofirelor din Figirag
Manilici (1960), care separd in extremitatea de nord-est a masivului,
pe de o parte filoane bostonitice si sienitice, iar pe de altd parte campto-
nite i diabaze. Noi am preluat din lucrarea acestuia citeva analize chimice-
§i mineralogice, care ne-au servit la caracterizarea formatiunilor studiate.

Caracterele mineralogice~petrografice ale lamprofirelor

Lamprofirele cercetate de noi apar cu preciddere la sud de creasta
principald a Figirasului. Ele sint localizate pe falii profunde, cu pozitia
apropiatd de verticald gi in general direcfionale. Grosimea filoanelor ajunge
exceptional la 15 m (culmea Tuica), de reguld fiind de 1—3 m ; lungimea
lor, de zeci sau sute de metri in general, este, foarte rar, de 2—3 km, in
cazul celor legate de fracturi longitudinale (fig. 1), sau de cifiva metri,
in cazul fracturilor transversale. Amplasarea materialului, caracteristici
pentru lamprofire in general, s-a ficut pe fracturi deschise pe care acesta le
sudeazi. Adeseori contactul filoanelor e marcat de calcitizari masive.

Toate rocile lamprofirice intilnite au o culoare cenusie-neagri, cu
tentd verzuie, cu structura mezostazei uneori evident doleritica (pl. I, fig. 1)
cu fenocristale de piroxen si de hornblend# i cu plaje milimetrice
de clorit, de calcit gi de actinolit; sint dure, compacte, au o texturs, in
majoritatea cazurilor, masivi.

Mineralogic, sint roci aledtuite, in principal, din piroxen, amfibol,
biotit, plagioclaz ; ca accesorii : ilmenit, mai rar piritd, calcopiritd, apatit ;
secundar, apar : clorit, caleit, actinot, epidot.

Pirozenul este cel mai rispindit mineral melanocrat, aparind atit
ca fenocristale, hipidiomorf (pl. I, fig. 2) sau xenomorf, cit §i in masa fun-
damentald, sub formé de granule rotunjite, localizate in interstitiile refelei
plagioclazilor ; observatia susfine fdeea unei recurente in formarea acestuia :
piroxen (fenocristale) — plagioclaz — piroxen interstifial. Uneori piro-
xenul formeaz# asociatii de 3—5 granule xenomorfe (pl. 11, fig. 1), cu di-
mensiunile agregatului de peste 5 mm. Aparifia piroxenului c¢a incluziuni
in fenocristalele de plagioclaz este un fenomen frecvent, in timp ce situatia
inversd este accidentald. Sint numeroase cazurile in care fenocristalele de



1.. ANTON, R. CONSTANTINESCU

b6

LONENTIP ‘Gl :oFBlIERd ‘HT ! SII[EPUQDIS SO[[IB] ‘GT :OSIdAUI Jf[Te] ‘T {o[EI[}I9A dnbsold NO I[BIIJIRA J[[ie] ‘I ‘onbiBoloed ojmmy ‘OF ¢ uos

-sexfsusyy op oywl ‘g ¢sesAreue sonbrlgdordiwue; saqp ‘g ¢ sonbudydoidure; seqIp ¢4 ¢ sejmueid ‘g ¢ eugduny op LIPS ¢ véndeJ-}SOUIOA AP QUOZ

‘feagBpg op OM9PS ‘F ([SpWRL-nSnIp) op oxo[dwiod ‘B :BJOBITT IP JPS ‘C {[ASIGIS OP IMYS ‘g ¢ SAIRjIuoqiedisod SaI[eJUAIIPYS SUOIJBUIIO] ‘T
*$e18dg,y sjuol sop sordydordwe] 9p SONIp sop uopisod e dsAe essinbsg

oife 2P ‘GT ¢ [BHIBS ‘FT {0IBPUN0AS [I[B] ‘CT ¢ WSIOAUI 9f[B] ‘T[T ! BIEonI9A adeoide nvs B[EONISA 9i[e] ‘IT ¢ Bo1fo[0ed ejlw

~i[ ‘01 ¢ounyseiBsuel) Ip BMW[ ‘6 ¢ 9jeziBuE 0JFoidwe] LMN-afIp ‘@ fdoujoidwe] Un-p ¢, ¢9juerd ‘9 ¢eugdwny 9p eLIdS ¢ eindg-[3OUiop

op euoz ‘Seipdp,j 9P EBMAS ‘p ! [@SpmpI-nSn[E) [MX3[dwI0od ‘B :BJ08IT AP BLISS ‘¢ {[FSIqIS Op BIIBS ‘g ¢ dlfiuoqidoisod 9IejuwIIpes runijeulioj ‘1

: *Seagdy,y junuw urp apyordws Ip IO[LUM-AN[p earesejdme nd eimgog — T "SIy

e

r—

D U e V|t
== g

......... ~EEE=

| E L
) o [ S

e,
At o[y,
£ L

T (kA




EAMPROFIRELE DIN MUNTI FAGARAS

TABELUL 2
Rezultatele investigdrii microscopice a principalelor minerale lamprofirice
Plagioclaz Piroxen
Proba Roca ) g
: nr. %An stgégaet’f;g c: Ng 2Vg
- il
412 odinit-spessartit 40°, 31°
598 spessartit 1 48 joasd
! 2 41,5 | joas3
o 3 56 joasid
599 odinit 4 80 * joasd 33°, 54°
5 68 joasd
6 37 joasd
787 odinit 7 64 joasd 34° 4 52°
8 6565 joas#
(2 macle)
" 9 72 joasi
.792 . spessartit 10 40 joas# 41°
(kersantitic) 11 41 . joasd
i 12 59 joasd
-797 spessartit ?
797 A | odinit?
1044 odinit 13 80’
14 80 joasd
1633 A | odinit 15 70 fnaltd 36°, 36° 55°
16 65—70 | joasd
17 28 joasd
18 55 joasd
1661 odinit 19 66 joasd 41° . 42°
. .20 | 80 :
21 80 .
22 80 joasd B
1661A odinit 35° 34,5°
(spessartit) 42,5°, 38,5°,
> b 43°, 48°
1661C spessartit ? 23 23 joasd 34°, 43°, 37°,
48°, 30° §
1677 spessartit-kersantit 45°
. : 60° " 41°
1754 odinit 24 © 65 joasd 30,5°
25 - 53 joasd :
g 26 70 joas#
1756 odinit 27 . 80—90
. 28 80 joasd
29 68 SR
: ‘ 30 53=53 | inaltd
- 1757 spessartit-kersantit
1758 spessartit ? 31 44 joasd 21°
: - 32 58 inaltd 41° 51,4°
: 33 . 80 - | joasd 26,5° '
1761 . | odinit 34 63 fnaltd
: 35 - 83 inalta
36 44 fnaltd
37 80
k- : o 38 1 fnaltd
7062 | spessartit 39 35 . joasd
40 33 inalta
41 35 inter-
mediard
42 36 joas#
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Ppiroxen sint corodate de masa fundamentald in etapa formirii plagiocla-
zului (pl. II, fig. 2). '

Doudzeci i gase de determiniri ale 2Vy (42°—57°) i ale unghiului
maxim de extinctie (¢ : Ng=30°—45°) la misuta Feodorov, ca si pozitia
planului axelor optice, paralel cu (010), ne permit atribuirea piroxenilor
seriei aungitelor diopsidice, eventual cu participiri mici ale titanului in
compozitie. Cristalele se pot prezenta proaspete, fiind omogene, sau zonate
si uneori cu hornblend# bruné la periferie.

In mod obisnuit piroxenul este cloritizat incipient ; in cazul in care el
este inconjurat de hornblenda bruni, aceasta din urmé se cloritizeazd gi se
actinolitizeazd ; numai rareori piroxenul este complet inlocuit de clorit,
sau de clorit si calcit, cu eliberarea opacitului (pl. IT1, fig. 1). Transformaérile
nu sint legate de circulatia fisurald ulterioard a unor solutii, ci, aga cum

este caracteristic pentru acest grup de roci, de o fazd autometamorfici,
hidrotermald, finald.

Amfibolul este reprezentat prin hornblenda bruni, determinatd pe
baza caracterelor optice 2Va > 60° Ng: ¢ = 7—11°, birefringenta ridi-
catd, care o disting net de barkevikit gi de katoforit si mai putin clar
de kersutit. Hornblenda bruni care formeaza fenocristale este intotdeauna
mai mult sau mai putin transformatd in actinolit sau/ si clorit ; fenomenul
acesta este insd mai evident cind ea inconjoard piroxenul. Formarea horn-
blendei brune marcheazd o etapid oxidantd (Fe3t : Fe?t > 1), in evolutia
topiturii, ulterioard aparifiei fenocristalelor de piroxen.

Biotitul apare in cantitate mic# (tab. 3), de cele mai multe ori sub-
stituind hornblenda bruni (pl. ITI, fig. 2) si fiind la rindu-i inlocuit de clorit.

El particip4 in special la construirea masei de bazé, avind, in aceasta, di-
mensiuni sub 0,1 mm.

Ilmenitul, desi accesoriu in general, ocupd in compozitia modald a
lamprofirelor din F#girag un loc deosebit, putind forma pind la 199,
(pl. IV, fig. 1) din volumul rocii (tab. 3). Apare sub formé de cristale sche-
letice primare (pl. IV, fig. 2), care nu provin din dezamestecuri; ele iau
nagtere odatd cu hornblenda bruni si cu plagioclazul masei fundamentale.
In etapa hidrotermali finaly ilmenitul se transformi in rutil si in leucoxen,
proces care nu depéseste un stadiu incipient.

Plagioclazul este principalul constituent al rocii, formind scheletul
masei de bazd. Patruzeci gi patru de determiniri ale compozifiei la MUF
(fig. 2 a, b) au evidentiat o variatie neobignuité a chimismului acestuia
(27—90% An), ca si o stare structurald neagteptat de variati la un ase-
menea tip de roci. Cea care intereseazd in special pentru definirea tipurilor
petrografice este compozitia; am adoptat valoarea de 509 An

(Johannsen, 1937) ca limitd mineralogicé intre lamprofirele dioritice
si cele gabbroice. ‘

Se pare ci existd o relatie interesantd intre gradul de cristalinitate
si compozitia plagioclazului (fig. 2 b) :
A}
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Fig. 2a,b. — Compozitia si starea structurald a feldspatilor plagioclazi din lamprofirele .
masivului Figiras (Stereograma van der Kaaden).

Structurl doleritice cu feldspafi: 1, echigranulari; inechigranulari: 2, fenocristale; 3,
cristalele masei de bazd. Structurl bazaltice (fine) ; 4, fenocristale; 5, cristalele masel de bazi.

Structuri feldspatice de temperatura : 6, joasd; 7; inalta.

Composition et état structural des feldspaths plagioclases des lamprophyres du massif
Tigiras (Stéréogramme van der Kaaden).

Structures doléritiques A feldspaths: 1, équigranulaires; inéquigranulaires : 2, phéno-
crlsta&x; 3, cristaux de la masse de base. Structures bazaltiques (fines) : 4, phénocristaux; 5,
cristaux de la masse de base.

Structures feldspathiqies de température ; 6, baisse; 7, haute,
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— rocile cu structurd doleriticd, deci cu caracter hipoabisal evident,
prezintd o diversificare largd a compozitiei plagioclazului (de la 659% An
la peste 809, An — fenocristalele si de la 309, An la 809, An — cristalele
magei de bazi, in general 35 —709%, An). Situatia poate fi puss in legituri
cu cristalizarea treptatd, relativ lentd ; de altfel structura mineralului este,
in cazul acestor roci, de joasd temperaturi ;

— rocile cu structurid bazalticd, microcristaline, fluidale sau nu, de la
periferia filoanelor mari, sau din filoanele de grosimi reduse, prezintd o
frecventd mai mare a cristalelor cu structura de temperaturd ridicatsd si
cu compozitii de peste 659, An. _

Zonarea chimic# a plagioclazului este uneori evidents la cristalele de
dimensiuni mai mari, hipidiomorfe, sau xenomorfe si se manifestd optic
prin extinctie rulants, fird limite nete intre portiunile cu continut diferit
de anortit.

Cuarful apare sporadic in lamprofire §i asociat cu plajele clorit-
epidot-carbonatice.

Feldspatul potasic; foarte rar, caracterizeazd termenii lamprofirici
care fac trecerea la compozitii sienitice gi se infdtigeazé in special sub forms
micropertitica. ) .

Tabelul 3 prezintd compozitia modald a citorva dintre cele mai frec-
vente lamprofire — odinite, spessartite, kersantite — dintre cele cercetate
de noi. Wimm en auer (1973), autor al unor sinteze privitoare la rocile
in cauzd, situeazd limita dintre semilamprofire si lamprofire la 25 9% mine-
rale femice in compozitia rocii. Probele analizate de noi ar intra, agadar,
in categoria celor din urmé. Proportia diferitelor minerale femice §i compo-
zitia plagioclazului permit apoi atribuirea rocii unui tip lamprofiric sau
altuia. ' g

Consideratii asupra chimismului lamprofirelor si a pozitiei lor
in sistematica grupului

Pentru stabilirea mai certd a poziiei lamprofirelor din Figiras in
sistematica grupului am folosit ca termeni de comparatie citeva compozitii
de roci filoniene hipoabisale prezentate de Johannsen in Petrografia
sa (1937) (tab. 4):

— melilit-fasinitul (2) — este, compozitional, aproape similar cu monchiquitul, avind mai
puiini olivini si alii zeolifi decit analcimul; roci hipoabisald, holocristaling, foidics, bogatad in
magnetit titanifer ;

~ anorthitissitul '(4) — roc& subvulcanici din familia gabbrourilor si noritelor, care
apare ca dike-uri In regiunea Perm, din Ural si este alcAtuitd din 70 % hornblends, 22 % plagio-
claz (90 % An), 8 % minereu ; in fond un ,,hornblendit cu anortit’”” (Johannse n), numit initial
de Duparcsi Pearce (1902) (in Johannsen, 1937) ,,anortit — diorit”, se aseam&ni
chimic cu rocile 1 si 3 din tabelul 4 si, prin prezenta feldspatulni bazic, cu muite dintre lampro-
firele noastre ; i
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rd
TABELUL 3
Compozijia modald a lamprofirelor
Mineralul ; ” )
238 =1 ) [
§ 5 ;% E bl .E = 3 = = | % K (3} i
EC|E° g0 |ES | Ew| A5 |8 3| =
. A+ |<+ |A+ 154+ |Ef |53 | 3% 3 5
Nr. probei FEL | MR | Ra] & o © = <
pessartit 598 10,40{ 26,21| 4,16 | — 8,16 51,07 — |48,93|51,07 — {100 %] 48,5
dinit 599 17,17( 11,80! 0,68 1,49 7,72 61,14] — 38,86{61,14 — [100%| 61,66
dinit 787 15,90! 17,70 3,27 1,14| 19,45 42,54 — [57,46/42,54 — |100%| 67
sessartit .
ersantxtlc) 792 6,63| 16,07] 9,92 [ — 10,21 57,17 — (42,83]57,17 — 100%]| 46,66
dinit - 1661 6,97] 11,48] — 25,82 14,75| 40,98] — 159,02]40,98 — [100%]| 76,5
aessartit 1661c | 24,13 3,68 — 10,05 6,79| 55,35; — [44,65|55,35 | ~— 1100 9%]|23(odet,)
ainit 1633A | 24,34| 3,54 6,02 | —~ | 5,80 60,30 — 39,70/60,30 | — [100%| 55
dinit 1754 17,60) 14,59} 0,99 1,35 6,03} 59,20| 0,24 }40,56)59,20 | 0,24{100 %, 62,66
dinit’ 1756 4,16 8,20| 0,09 | 25,82| 2,73| 59 — |41 59 — 1100 % 71,50}
sessartit 7062 14,96] — = 16,25 10,31] 58,48] — ]41,52]58,48 — 100 %| 34,75
amprofir
enogabbroic 14* | — = 8 18 7 67 — 33 |67 — [|100%
amptonit 8* 7 27 e 12 7 47 | — |53 |47 . — 1100%
onchiquit 3l = — 136 35 13 16 —- (84 16. . — (100 %

- M =minerale colorate, inclusiv ilmenit; ¢ = fe]dspat plagioclaz ; a = feldspat potasxc si albit;
= numerele din tabelul 4.

~ — monchiquitul (5) — gchivalént hipoabisal al bazaltelor cu analcim (i olivind) din
familia rocilor foidice fird feldspat, alcituit, in general, din olivini, augit, 4 biotit, 4 amfibol
ca fenocristale intr-o masd de bazi, initial sticloass, de compozitia analcimului ;

— camptonitele (6, 7, 9, 10) — roci semialcaline, echivalent hipoabisal al dioritelor nefe- .
linice ; clasificate ‘de Rosenbusch (in Johannsen, 1937) intre lamprofirele dioritice,
alcituite din biotit, amfibol barkevikitic, augit titanifer, 4 olivini alteratﬁ intr-o masa
de bazi format3 din plagioclaz (andezin), amfibol si piroxen mlcrohtlc
) ~ ,,labradorfels” (11) — a lost descris de Doelt er in 1902, in Tirol, unde apare ca
dike-uri {n gabbrouri ; echivalent subvulcanic al sienogabbrourilor, format din ortoclaz (8 —11 %),
labrador (69—78%), augit si biotit (8—12%), magnetit §i ilmenit (6— 79%); ortoclazul
poate fi indistmct microscopic, dar analiza chimici pledeazi pentru existen{a sa in mezostazi ;

— beerbachitul (12) — descoperit ca dike-uri in masivul gabbroic din Frankenstein,
Odenwald, - denumit, dupd structurd, ,,aplitul’’ rocilor gabbro- -noritice, a fost clasificat de
Rosenbusch (in Johannsen, 1937) intre lamprofire ; format din 63 % labrador, 1%
apatlt 22 9% diallag, 1% biotit, 10 % magnetit, 3 % uralit;

—~ cuyamitul (16) — a fost denumit inifial ,,analcim-diabaz’’ (Fairbanks, 1895) 5
termen hlpoabxsal al familiel dioritelor nefelinice si gabbrourilor theralitice, echivalent subvul-
canic' al analcim-tefritului; compozitia modalé: 43,3 % labrador, 20 % analcim, 0,4 % apatit,

. 32,3% augit, 4% magnetit ; .
_ . — odinitul (17) — lamprofirul rocilor gabbro-noritice, porfiric, alcituit din labrador,
augit (diallag), hornblendd — ca fenocristale si plagioclaz si hornblendd — in masa de bazi;
' % = kﬁrsantite si spessartite (19, 20, 21) — reprezentantii lamprofirici ai familiei dioritelor.
Malchitele sint kersantite gl spessartite cu o oarecare cantitate de cuart.
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- Fig. 3. — Variatia compozitiei chimice in sertile lamprofirice. 1, Al Oq; 2, Fé.O, 33, TiOy;
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N Varilation de la composition chimique dans les séries lamprophyriques. 1, AljO, ; 2, Fe, Oq
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TABE

Caraclerizarea petrochimied

Nr, crt.
- 2 3 4 5 6 i 8 9
Parametrii Niggli
St 72,00/ 82,91| 81,00{ 75,52| 86,41| 05,50| 98,69 94,00| 104,11
al 20,00| 19,82(.19,00] 19,50| 18,44 22,20| 21,28/ 24,00 17,71
fm 47,00 37,66/ 49,00 47,91| 45,86| 44,25| 42,87 41,00 45,70
¢ 23,00 33,19] 25,00 27,80| 24,24 23,55/ 23,84| 22,00] 29,18
alk 9,00] 9,30 7,00 4,77| 11,43| 9,98 11,99] 13,00 7,39
k 0,29 o0,13] 0,09 0,06 017 026 002 008 034
myg 0,59 0,55 0,62 0,58 065 054 047 048 0,69
qz ~64] —54| —47| —44| —59| —44| —49| —58] —25
e/fm 047 0,88 0,550 0,58 0,53 0,53 0,55 077 0,64
si° 0,53 0,60 063 063 059 o068 066 062 080
Ac 0,42 045 045 043 046| o048 049 048 0,51
Q 11,42] 15,92 17,58] 17,76| 14,80 20,85 19,00/ 17,90, 24,64
L 42,72| 39,84 37,18| 36,44| 41,00\ 41,06 | 41,72] 46,96/ 82,10
M 45,80 rest | 45,19| rest | rest rest | 39,05| 35,10| 43,24
3
°
=
2
3
'? o
g 5 g3
5 5 25
a3 8 = 4 &
- g b=t |2
2 g 2t 21 0F| F| s
=] o = = = o
! Za 3802 | «| 5| B|_E| 85
& 2% | s a= |3 = ] B =R B3
98 | 5. |28 | & S8 wd | =g [ S22 =8
o2 275 de | & Ja | 8Ba | Ba 22 g
8| &2 |8 |8 |$4|s5 |2 |22| 59
Beg |88 | B, [ » S 59| 5% 22| 5%
e 8 | w8 |28 Sl 22 [ &2 !E
ag | 2 |82 |83 |28 |88 (SR 1 2¥5 | &%
T2 |35 |23 |BF | 25| 25|23 58| 23
58|82 |55 |59 |68 |88 58 58 58
g1 |&1 |&3 |sa{zt |21 |21 |81] 214
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LUL 5

a lamprofirelor

10 11 12 13 14 15 16 17 18 19 20 21

115,32} 112,61} 112,58/ 123,00} 129,00| 131,50| 120,10(108,95|130,86{138,88} 139,02 145,90
22,09 34,72 27,34| 25,45 34,00 25,00{ 27,30| 21,38] 22,12| 24,58| 24,39 25,42
45,86 23,39| 41,28] 41,00 25,00| 39,70| 31,87] 52,68/ 50,26| 45,45| 41,15 42,63
19,15 26.93] 21,07] 24,70 21,00 19,40| 26,02| 21,41} 19,62| 16,79 21,42 17,75
12,88| 14,94| 9,90 9,20 20,00| 11,50] 14,79f 4,51| 7,99 13,18 13,03 14,19

0,35] 0,14{  0,06| 0,22{ 0,18 0,23 0,11 0,08, 0,32 0,37 0,30 0,38
0,63 0,31/ 049 0,49 0,32 0,50 0,64 0,77 0,72 0,66 0,69 0,70
—36 —-47| —27| —14| —51 | —14| —39 -9 =N =14 =i'3 =14
0,41 1‘,15 0,51{ 0,60f 0,85/ 0,49 0,81 0,40, 0,39| 0,37 0,52 0,41
0,76/ 0,70| 0,80 0,90{ 0,72| 0,90 0,75 0,92 0,99 0,90 0,91 0,93
0,53; 0,53| 0,53 0,5§ 0,56] 0,57 0,54 0,52 0,56/ 0,58 0,58 0,59

24,22 25,71 28,02| 30,48| 25,61) 30,59 25,90! 30,32{ 33,10{ 31,30 30,39 32,44

46,87) 56,29| 44,39| 39,43| 56,13| 40,05 48,12 32,84 34,16 40,05 40,35 41,34

'rest‘ rest | rest | rest 18,23| rest | rest | rest | rest 28,10 28,62 26,19
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Am proiectat in figura 3 rezultatele analizelor chimice din tabelul 4
pentru a scoate in evidentd mai sugestiv caracterele chimice ale lamprofi-
relor din Figiras ; se contureazi, astfel, un domeniu de variatie a chimis-
mului rocilor lamprofirice §i pozitia in cadrul acestuia a probelor studiate
de noi.

Se poate remarca, in primul rind, aga cum a reiesit i din descrierea
mineralogic-petrograficd (tab. 3), pozitia intermediard a lamprofirelor din
Figirag intre lamprofirele diverselor grupe de roci : i

' — cantitatea de SiO, < rocilor noastre variazé intre aproximativ
369, si aproximativ 50%, adici din domeniul rocilor alcaline in domeniul
rocilor intermediare, diorit-gabbroice ; '

— in acelagi interval procentul de Al,O; se mentine constant pe
grupe de roci, astfel : rocile 1 §i 3 (termeni alcalini), 13 gi 15 (termeni de
chimism intermediar, diorit-gabbroic) se grupeazd pe o paraleld aproxi-
mativi cu abscisa ; roca 8, plasatd in cimpul camptonitelor, este termen de

" trecere la seria rocilor semialcaline, nefelin-dioritice, tefritice, theralit-
gabbroice reprezentate prin roca 14 ; roca 8 este in mod constant, dupd
cum se va vedea, punctul de ,,bifurcare’ a chimismului lamprofirelor din
Figirag, care par si fi evoluat citre compozitii theralit-gabbroice (ne-

" felin-dioritice, tefritice), pe de o parte si citre magme normal dioritice, p
de alta; :

— in domeniul de variatie a cantitdtii de MgO, descrescitoare, lam-
profirele noastre formeazs trei grupe aparte, conform cu cele observate mai
sus : roci alcaline-camptonite (1—3—8), la limita, superioari a cimpului,
roci normal dioritice (13, 15), la limita lui inferioard si roci cu foarte putin
MgO, theralit-gabbroice (14), in afara cimpului. De remarcat ¢& odinitele
difelf{é, de rocile kersantit-spessartitice in special prin cantitatea mai mare
de MgO; -

— observatiile in privinta MgO nu rdmin valabile §i pentru FeO,
care se mentine relativ constant cantitativ, odati cu cresterea cantitétii
de SiO,, pentru toate rocile considerate ; :

— variatia continutului total de alcalii al rocilor noastre depinde, in
special, de participarea Na,O. Se pot din nou distinge doud tendinte com-
pozitionale : pentru Na,O — de la roci alcaline la roci theralit-gabbroice
(nefelin-dioritice) (1—8—14) si de la roci alcaline cétre roci normale, dio-
rit-gabbroice (1—3 —13—15) ; pentru K,0, desi mai putin evident, reapar
cele trei grupe mentionate anterior ; ]

— procentajul de CaO al lamprofirelor din Figiras scade constant
odatd cu cregterea Si0,%, situindu-se in partea mediani a cimpului res-
pectiv. Considerarea lui in asociatie cu suma alealiilor (fig. 4) permite pre-
cizarea, dupd P e a ¢ o ¢ k, caracterului seriei de roci :

— curba variatiei CaO la rocile 1—3 —5 (media 6 —7—9)—8—13—(14)
se incruciseazdi cu curba variatiei alcaliillor pentru aproximativ aceleasi
rqﬁci la 53 9, Si0,, adicd in domeniul rocilor alcali-calcice (spessartit-kersan-
titice) ; ' 3 )

— variatia 9% CaO pentru rocile 13—(14)—15—16—19 este mai
abrupts si stabilegte indicele alcali-calcic la 50,5% SiO,, adicd la limita
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Fig. 4. — Indicele alcali-calcic al seriilor de roci lamprofirice din Fégirag. - 5
1, roci din Fagirag ; 2, melilit-fasinit ; 3, anorthitissit ; 4, monchiquit +5—86, camptonite ;
7, ,,Jabradorfels’’ (lamprofir sienogabbroic) ; 8, beerbachit ; 9, cuyamit; 10, odinite; 11, kersan-

Py
tite ; 12, spessartit. )

Indice alcali-calcique des séries de roches lamprophyriques de Fagédras.

1, roches de Fagiras ; 2, mélilite-fassinite ; 3, anorthitissite ; 4, monchiquite ; 5—6, camp-
tonites; 7, ,,labradorfels’” (lamprophyre siéno-gabbroique); 8, beerbachite; 9, cuyamite; 10, i
odinites ; 11, kersantites ; 12, spessartite. J .
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1a légende de la figure 4). " ; \ /] .
104 \u L Gl
N -
M s ngs o 7
54 ‘I~.
L
.

& 0 100 Ho 12 4130 440 S




&0

o6

68 L. ANTON, R, CONSTANTINHESCU 16

rocilor alcaline cu domeniul rocilor aleali-calcice, in zona indicelui Peacock
al seriei odinite-kersantite ;

— caracterul intermediar al rocii 8 iese si aici in evidentd prin po-
zitia valorii procentajului de alcalii, care, impreund cu suma alcaliilor
pentru roca 14 (cu caracter mixt), fixeazd indicele Peacock al celei de a
treia grupela 49 %, SiO,, deci in domeniul rocilor alcaline : 1 —5—8—10—14;

— am preferat si discutdm variatia cantitdfii de Fe,0; pe baza

Pl . 2 ( Fe,Ogmol
gradului de oxidare W= Fe,0, mol -+ FeO mol

sint puse in evidentd trei grupe de roci. Caracterul cel mai oxidat il
prezintd, intre rocile noastre, spessartitul nr. 15 din valea Vilsan, iar cea
mai putin oxidatd este roca 14 — lamprofir sieno-gabbroic, care in acest
caz formeaz# limita seriei odinit (17) — beerbachit (12) — camptonit
(10) — roca 16 (,,0dinit”) ® — gpessartit (13);

X 100)(fig. 5). Incd odati

7 4 32 5 86 7 9 weuw 6w HBE  wp A
monchiguite compfonite odinite kers. spessartite

i
[
[

—— -—A-;- .‘.'\/./
B gl AT
o e o X\
hA.IA—A—_ —
/
. Lot e o T T
-
+ 4
"“'Nu-h..—a--}:—n-
A
90 100 #0120 130 140 150 Si

Fig. 6. — Inscrierea parametrilor Niggli af rocilor cercetate in cadrul seriilor lamprofirice.

Inscription des péramétres Niggli des roches étudiées dans les séries lamprophyriques.

r

® Roca 16, giisitd sub denumirea de ,,odinit” in literaturs, se plaseazd constant in figurile
prezentate de noi in apropierea cimpului spessartitelor si kersantitelor.



17

LAMPROFIRELE DIN MUNTII FAGARAS

69

Position des roches lamprophyriques dans le
diagramme mg :k.

1, fréquence maximum des roches volcani-
ques pacifiques récentes (878 analyses — Cordil-
liére nord-américaine); 2, fréquence maximum
des roches volcaniques atlantiques récentes
(508 analyses — Bohéme) (selon C. Burri, .
1959) ; 3, gabbro normal; 4, gabbro ossipitique ; -

nefelin
alk feldspati
r mez‘as'///caz‘/

20 eldspali S

ez‘aSI//c&

80 100 150.

Fig. 7. — Diagrama alk :Si (vezi legenda fig. 4).
Diagramme aik :Si (voir la légende de la fig. 4).

Fig. 8. — Pozitia rocilor lamprofirice in dia-
grama mg :k.

1, frecventa maximi a rocilor vulcanice pa-
cifice recente (878 analize — Cordiliera nord- mg 4
américani) ; 2, frecventa maximi a rocilor vul- .
canice atlantice recente (508 analize — Boemia)
(dupd C. Burri, 1959); 3, gabbro normal; 4,
gabbro ossipitic;
plagiogranit; 7, trondjemit (dupad A. Johan-
nsen, 1937) (vezi legenda fig. 4).

5, gabbro anortozitic; 6,

o~
Sad

POONO®::

PO SN EE A SR

5, gabbro anortositique; 6, plagiogranite; 7, 1
trondjemite (selon A. Johannsen, 1937)
(voir la légende de la fig. 4).

— faptul ¢é lamprofirele din Fagiras apaltln la. trei serii de roci

reiese si din proiectarea parametrilor Niggli (fig. 6,7, 8). Se observéd tot-
odatd cd ele formeazd un cimp cu pozitie intermediaré, intre roci femice,

semifemice §i izofale (fig. 9), exceptie ficind din nou proba 14. Figurile
10 si 11 exprimé faptul ci diferentele dmtre tipurile lamprofmce separate

P .«-._‘,q...» -— -

0o O IR =" o
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fmi . Roci semifemice
] Roci .
femice .
50+ gl X
By + . L
5 A}ﬁo Fig. 9. — Pozi{ia rocilor lampro-
404 ® firice in diagrama al:fm (vezi
1 Aoci subalice Racr Rocr legenda fig. 4).
307 izofale semisalice Positign des roches lamprophy-
%ow riques dans le diagramme al :fm
204 Roci Roci Roci (voir la légende de la fig. 4).
subalfemice subfemice safice
104
10 20 30 4 af
Fig. 10. — Pozi{ia rocilor lamprofirice in dia-
grama Ac : Si° ( Si° = , gradul de sili~
Si—qz Aci
cifiere ; Ac = » gradul de aciditate |.
Si+100 . G5y 4, P
1, serii lamprofirice din Figiras (vezi legenda . ,.,"sz* o - w X
fig. 4). 051 & o= .
Position des roches lamprophyriques dans le 1. 03 83’
oed  BEETET e
diagramme Ac:Si% | Si°= » degré de ‘ ]
Si—qz @
5 06 07 08 O S
silicification ; Ac = , degré d’acidité |- AR . B R )
Si+100
1, séries lamprophyriques de Figidras (voir
la légepde de la fig. 4).
Si
150 - ~ . .
ke 'L \Cimpul rocilor
oo /3 eryplive
/ $ +lA ,' ‘
130 1 7 ’$5J ; ,{ !
/ lg",/’ i Fig. 11, — Pozif{ia rocilor lamprofirice
420 - // *‘/ F i 1 in diagrama Si: ¢+ alk.
) P 's wamome 1, serii lamprofirice din Fagiras (vezi
#01” . .x/ol l§:.‘: :g 1 == legenda fig. 4).
/ l !gg N 1 Position des roches lamprophyriques
o = ge> % 1 dans le diagramme Si:c+alk.
§ l‘& 1 « 1, séries lamprophyriques de Fagiras
90+ ‘T, b'* = i (voir la légende de la fig. 4).
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alk a  cffmgsrj00 3k b olfin-03-067

al

alk

Fig. 12. — Pozitia rocilor lamprofirice in diagramele al :alk’: ¢/fm (vezi legenda fig. 4).
Position des roches lamprophyriques dans les diagrammes al :alk.:clfm (voir la légende de

lafig. 4).
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PN

in Figiras sint determinate in special de variatia procentajului SiO,.
Proiectia rocilor noastre in diagramele al: alk: ¢/fm aratd incd o datd
caracterul lor de termeni intermediari in' seria lamprofirelor : roca 8 se
asociazd cu roca 14 (fig. 12 a), cétre care face trecerea compozijional
(fig. 3, 4) ; roca 1 si roca 3 se proiecteazé aldturi de monchiquite gi de anor-
thitissite (fig. 12 b) — deci au caracter mixt, foidic-gabbroic; rocile 13,

SR

CH1 &2 Z=TI=3 @4 U5 %6 07 mg 35 ¢ 10
%M X412 +43 AL % 15

Tig. 13. — Pozitia rocilor lamprofirice in diagrama QLAM.
1, diabaze tholelitice subsecvente caledonice — Silezia (W. Ry k a, 1973); 2, ciclul I
de eruptii ofiolitice — Muntii Metaliferi; 3, serii lamprofirice din Figiras (vezi legenda fig. 4).
Position des roches lampropihyriques dans le diagramme QLM.
1, diabases tholéitiques subséquentes calédoniennes — Silésie (W. Ry ka, 1973); 2,
cycle I d’éruptions ophyolitiques — Monts Métalliféres ; 3, séries lamprophyriques de Figiras
(voir la légende de la fig. 4).

15 fac trecerea de la camptonite la spessartite (kersantite) si apar asociate
cu rocile 1, 3, ca i in figura 3 ; in figura 12 e am reunit datele diagramelor
12 a, b, ¢, d §i am obtinut astfel :

— cimpul odinit-monchiquitelor; .

— cimpul camptonit-spessartitelor(+kersantite)

— cimpul lamprofirelor sieno-gabbroice.
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Consideratii finale

Lamprofirele din muntii Figiras formeazd corpuri de dimensiuni in
general reduse, localizate pe fracturi apropiate de verticals, de mare adin-
cime, care probabil, ating limita inferioard a sialului, ceea ce le conferd un
caracter in esentd bazaltic.

Tendintfele citre compozitii alealine ar putea fi explicate prin : con-
taminarea materialului bazic cu rocile stribatute, sau prin topirea si ames-
tecul materialului simatic cu cel sialic, in profunzime, in urma detentei
tectonice (Gapeeva, 1960).

) Alc#tuirea lor mineralogicd gi structura rocilor, precum §i compozitia

lor chimicé, le situeazéd in cadrul lamprofirelor corespunzitoare familiilor
gabbrourilor, dioritelor, sieno-gabbrourilor si ale rocilor foidice, ele re-
prezentind termeni de trecere intre odinite (beerbachite), spessartite (ker-
santite), camptonite, monchiquite gi lamprofirele feldspatoidice (fig. 13).

Caracteristicd pentru aceste roci este transformarea hidrotermald
autometamorficd avansatd, marcatd de prezenta caleitului, a cloritului, a
epidotului, a actinolitului — minerale bogate in CO, si H,O.

Singura indicatie in privinta virstei acestor roei o reprezinti obser-
vatia lui Manilici (1960) si a lni Manilicigi Vilceanu (1963)
cé lamprofirele stribat formatiunile liasice din zona Codlea—Vulcan.

Arealul de extindere a lamprofirelor a fost limitat la vest in regiunea
de izvoare a Birselor, el formind continuarea in Carpatii Meridionali a
celui din Carpatii Orientali (M anilici, 1960). Identificarea lamprofirelor,
ca atare, pind in bazinul viii Cilinegti, stabilegte limita vesticd a arealului
la linia tectonicd R&ginari—Brezoi.
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INTREBARI

v

Cr. Chivu: 1. Toate ivirile de roci bazice descrise sint considerate in mod cert lam-
profire ? - .
© 2. Prezentarea evolutlel petrochlmlce a lamprofirelor din muntu I‘égﬁras, in- raport cu
ce ati ficut-o; unde este punctul de la care ati plecat? -

Rdspuns: 1. Noi am discutat in. lucrare numai ,,lamprofirelé’’, denumite astfel conform
definitiei date de Johannsen (1937) si mentionata la inceputul comunicirii. -

2. Proiectind rezultatele analizelor chimice si parametri calculatl pe baza acestora in
diferite diagrame, pe a ciror abscisi a fost notat SiOz% sau parametrul s{, conform principiului
stabilit de Nig gli, am obtinut inserarea rocilor cercetate de noi in citeva serii lamprofirice.

C. Lazédr: 1. In mezostaza rocilor lamprofirice a fost intilniti ortoza?

2. Care este compozifia mineralogici a acelei roci particulare in care analiza modalid a
indicat o proportie neobisnuité de ilmenit? In cazul In care roca a fost analizat# chimic, care este
caracterul ei petrochimic ? )

3. Care este mineralul sau asociatia de minerale care pseudomorfozeaz piroxenul, in cazul
in care caracterul cristalografic permite stabilirea identitdtii piroxenului?

Raspuns : 1. In termenii lamprofirici care fac trecerea la camptonite alcaline.

2. Cazul nu este unic, el se diferentiazi de celelalte doar prin cantitatea mare de ilmenit ;
proba nu a fost analizatd chimic.

3. Mineralele care substittiie piroxenul sint actinolitul si cloritul.

A. Guré&u: Care este originea calcitului asociat mineralelor melanocrate ale lamprofi-
relor ; considerati C si Ca de origine magmaticd ?

Rdspuns : Marea majoritate a cercetitorilor care au studiat lamprofirele considerd ori-
ginea endogeni a CaCO, din aceste roci, punct de vedere pe care il impartisim.

M. Trifulescu:1. Autorii au consultat Iucririle lui C. Micu care se ocupd mult de
aceste filoane ?

2. Care este forma de zdcimint tipicd a acestor roci?

Rdgspuns: 1. Am consultat aceste lucriri.

2. Filoane-dike.
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OBSERVATIONS SUR LES LAMPROPHYRES DES MONTS
FAGARAS ’

(Résumé)

Les lamprophyres des Monts Figiras forment des corps de dimensions généralement
réduites, localisées sur des fractures presque verticales, de grande prgfondeur, qui, probablement,
arrivent & la limite inférieure du sial, ce qui confére a ces roches un caractére, en derniére analyse,
basaltique. )

On peut expliquer les tendances vers des compositions alcalines par : contamination du
matériel basique avec les roches traversées, ou bien par la fonte et le mélange, en profondeur,
du matériel simatique avec celui sialique, 4 la suite de la détente tectonique (G ap e e v a, 1960).

Leur constitution minéralogique, la structure des roches et leur composition chimique les
situent dans le cadre des lamprophyres correspondant aux familles des gabbros, des diorites,
des siénogabbros et des roches phoidiques, représentant ainsi des termes de transition entre
odinites (beerbachites), spessartites (kersantites), camptonites, monchiquites et lamprophyres
feldspatoidiques (fig. 12). .

Caractéristique pour ces roches est la transformation hydrothermale autométamorphique
avancée, révélée par la présence du calcite, du chlorite, de I’épidote, de P’actinolite — miné-
raux riches en CO , et H,O.

Le seul indice concernant I’4ge de ces roches c’est 'observation de Manilici (1960) et
deManiliciet Vilceanu (1963) qui démontre que les lamprophyres traversent les forma-
tions liasiques de la zone de Codlea-Vulcan.

L’identification des roches filonniennes comme lamprophyres jusqu’au bassin de la valiée
de Cilinesti, établit maintenant la limite ouest de leur aréal d’extrusion, qui est la continuation
de celui des Carpates Orientales (M anilici, 1960), 4 la ligne tectonique de Risinari-Brezoi

EXPLICATTIA PLANSELOR

Planga I

Fig. 1. — Structuri doleriticd — spessartit. N 4-, X 27,
Structure doléritique — spessartite. N+, x 27.

Fig. 2. — Fenogristal hipidiomorf de piroxen — spessartit. N II, x 27.
Phénocrystal hippidiomorphe de pyroxéne — spessartite. N II, x 27.

Planga IX

Fig. 1. — Aglomerat piroxenic macrogranular, N II, X 27. 0
. Agglomérat pyroxénique macrogranulaire. N II, X 27,
Fig. 2. — Piroxen corodat de mezostazi. N II, x 27.

Pyroxéne corrodé de mésostase. N II, x 27.
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Planga T1I

Fig.1l. — Piroxen din masa de bazd (generafia a doua), opacitizat. N II, x 27.
Pyroxéne de la masse de base (deuxiéme génération), opacitisé. N II, x 27.

Fig. 2. — Hornblendd brund biotitizata — spessartit kersantitic. N II, x 27,
Hornblende brune biotitisée — spessartite kersantitique. N II, x 27.

Planga IV

Fig. 1. — Odinit cuilmenit. N II, x 27.
Odinite a ilménite. N II, x 27,
Fig. 2. — Cristale scheletice primare de ilmenit, in odinit. N II, x 27.
Cristaux squelettiques primaires d’ilménite, en odinite. N II, x' 27
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PETREOLOGIA .ROCILOR MAGMATICE

ASUPRA PREZENTEI UNOR CORPURI BANATITICE IN ZONA
DINTRE VALEA ABRUDULUI SI VALEA SOHODOLULUI
(MUNTII METALIFERI)?
DE
VASILE CHITIMUS?, DAN POMARJANSCHI?2

Abstraet

On the Presence of some Banatitic Bodiesinthe zonebetween
the Abrud and Sohodol Valleys (the Metaliferi Mountains). In this
paper there are described some small outcrops of magmatic rocks met in the Upper Cretaceous
sedimentary of the Metaliferi Mountains (Romania). The petrochemical study points out that
they are made up of rhyodacites resulting from a engadinit-granitic magma. These rocks pointed
out at the surface probably represent the apophyses of some intrusive banatitic magmatic hodies,
located at depth.

Cercetétorii care s-au ocupat cu studiul geologic al partii de nord-est
a Muntilor Metaliferi au mentionat, in decursul timpului (Ghitulescu,
Socolescu,1941; Lupusi Lupu, 1962) iviri sporadice de roci erup-
tive gituate la vest de valea Abrudului, pe care le-au atribuit magmatis-
mului neogen sau banatitic. Insi putine dintre aceste iviri au fost intilnite
in zona cercetatd de noi, iar acestea sint descrise sumar, fird a constitui
obiectul unui studiu petrografic de detaliu.

Cu prilejul lucririlor de  prospecfiuni (Chitimus,
Poméarjanschi)® efectuate in anul 1975 la sud-vest de Cimpeni, s-au
obtinut date noi cu privire la prezenta rocilor magmatice situate in zona
dintre valea Abrudului gi valea Sohodolului.

1 Predatd 1a 14 mai 1977, acceptatd pentru publicare la 20 mai 1977, comunicatd in
sedinta din 8 iunie 1977. A c
2 Intreprinderea geologici de prospectiuni pentru substante minerale sollde. Str. Caran
sebes nr. 1, Bucuresti, 32. 3 ‘
" 3 Arh.I.G.P.S.M.S. Bucuresti.
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1. Geologia regiunii

Zona cercetatd face parte din ansamblul structural-tectonic al Mun-
tilor Metaliferi, fiind alcatuitd din formatiuni metamorfice, eruptive si
sedimentare. In regiune s-a constatat existenta mai multor unititi tectono-
faciale (Bordea,Constantinescu, 1975), intilnite §i in perimetrul
cercetat (pl. I):

— unitatea de Muncel —Lupsa, dezvoltatd in nordul regiunii, este
alcfituitd din roci metamorfice (seria marmurelor paleozoic-medii) &i roei
sedimentare apartinind diferitelor etaje ale Cretacicului superior ;

— unitatea de Crigul Alb, bine reprezentat# la vest de perimetru,
ocupd o suprafaté foarte restrinsé in versantul drept al véii Sohodolului.
In alcituirea sa intrd depozite sedimentare de virstd jurasic-superioari
gi cretacicd ;

— unitatea de Bucium, prezenti in sudul regiunii, dispunindu-se prin
intermediul faliei de incilecare Poiana—Tortoc—Gura Rogiei peste uni-
tatea de Muncel —Lupsa, este constituitd din depozite sedimentare cu
caracter de flig, de virstd jurasic-superioari-cretacicé.

— unitatea de Vulcan este intilnitd sub form# de olistolite inglo-
bate in fligul celorlalte unitati. ’

Rocile eruptive sint reprezentate prin diabaze si riodacite.

Diabazele au fost intilnite ca rare intercalatii, de grosimi metrice,
in depozitele sedimentare ale unitdtilor de Muncel —Lupsa §i de Bucium.
Ele reprezintd produse ale etapei & treia de dezvoltare a magmatismului
initial ofiolitic, cind activitatea magmatics s-a desfigurat in acelasi timp
cu depunerea sedimentelor cretacice.

Riodacitele, care constituie obiectul lucrérii de faté, apartin magma-
tismului subsecvent, punerea lor in loc fiind post-cretacici.

2. Descrierea si studiul petrochimie al riodacitelor

Rispindirea rocilor riodacitice este sporadicd, iar suprafata ocupaté
foarte micé, pentru a putea fi reprezentate pe hartd dimensiunile lor au
fost exagerate. Ele apar ca mici dyke-uri(filoane), care strabat formatiunile
sedimentare cretacice. Localizarea lor a fost relativ usor de ficut cind
apédreau in loc, ins# dificild cind s-au intilnit numai sub formé de blocuri
(atunci s-a {inut seama de frecventd gi de locul aparitiei in teren : creasté
sau versanfi). Dyke-urile au dimensiuni mici; grosimea lor este de 1,5 m,
iar lungimea de la cifiva metri ping la zeci de metri. Zonele in care apar
blocuri ating uneori §i citeva sute de metri lungime. Aceste roci au fost
intilnite pe un afluent al viii Vilceaua, in dealul Botanilor, pe un afluent
al viii Beseaca, in dealul Lebedeului, in creasta de la sud de Tortoc sipe
valea Hentei. .

Corpul riodacitic de pe afluentul sting al viii Vilceaua este situat in
apropierea crestei dealului Botanilor. El reprezintd un mic dyke, deschis
pe 20 m lungime gi 1 m grosime. Depozitele in care este localizat sint de
virgtd maestrichtian-inferioard. Orientarea apofizei riodacitice este aproxi-
mativ est-vest, probabil de-a lungul unei falii de sprijin.
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Roca in stare proaspiitd are o culoare cenugie-vinetie §i spartura ag-
chioas#. Se observi ugor feldspatul plagioclaz, melanocratele cu un evident
inceput de alterare, rare contururi de biotit §i cuart magmatic. Pasta este
microcristaling. In unele portiuni intreaga masd a rocii este argilizaty si
limonitizatd, iar in altele pasta este cloritizaté.

Un alt corp riodacitic se situeazd in creasta dintre valea Poienii si
valea Vilceaua, la sud de cota 922 m (dealul Botanilor). Roca apare sub
formé de blocuri ugor alterate, de culoare gilbuie-cenugie-albicioasd, dis-
puse intr-o zond cu diametrul de 3—5 m. Feldspatul plagioclaz are 1—3 mm
lungime, iar mineralele melanocrate sint prezente numai sub form# de
contururi ce amintesc de amfiboli. Cuartul apare sporadic. La microscop
se observi prezenta unei pulberi fine de oxizi de fier, diseminati in pasti.

La citeva sute de metri de valea Beseaca, in albia unui afluent sting
al acesteia s-a intilnit o apofizé de riolit, groasi de 2—3 m. Roca are o
culoare cenugie-inchiss, cu o nuantd verzuie, fiind intrusi in sedimentarul
maestrichtian inferior. Microscopic seamind foarte mult cu rocile des-
crise anterior.

in dealul Lebedeului s-au intilnit numeroase blocun de riodacite
care prin gruparea lor pe creastd indicd locurile de aparitie a unor apofize
intrusive. Roca este de culoare cenusie- -inchis# spre vinetie §i in ea se
observi feldspatul plagioclaz, biotitul gi cuartul.

Alte blocuri de riodacite se grupeazé, pe creasta situats la sud de
virful Tortoc si la est de ea. Ca'si in cazul anterior, blocurile pot fi inter-
pretate ca apartinind unor apofize riodacitice situate in aceastéd zoni.

Pe valea Henta, in apropiere de obirgia acesteia, apare in'loc gi sub
formé de blocuri, pe o suprafatd aproape eirculard, cu diametrul de
50—80 m, o rocd albi-gilbuie, in care sint prezenti : feldspatul plagioclaz
cu diametrul de 2—3 mm, foarte rar contururi-de minerale melanocrate
levigate §i cuartul. La microscop se observd o structurd microporfirici
spre porfiricd, textura masiva i compozitia mineralogicd obignuitd. Feld-
spatul plagioclaz este de multe ori argilizat, pseudomorfozat de citre epi-
dot si albitizat. Melanocratele sint complet transformate. Biotitul apare
rar, partial cloritizat gi opacitizat. Cuarful se intilneste sporadic, uneori
corodat magmatlc Pasta este ugor argilizats si sericitizatd. Roca este stri-
bi#tutd de vinigoare milimetrice de silice, care apartin la dous generatii de
golutii, rezultate probabil ca urmare a uneislabe faze de hidrotermalism.
In masa rocii s-au observat §i minerale accesorii : zircon, apatit si sfen.
Aceastd ivire poate reprezenta apofiza unei intruziuni sau, posibil, chiar o
intercalatie de lave.

Blocuri rizlete si foarte rare, cite 2—3, s-au mtllmt pe afluentii viii
Beseaca (la vest de virful Tortoc) pe valea Beseaca i pe un afluent al viii
Poiana, toate fiind de tip riodacitic.

Din observatiile macroscopice, riodacitele au in general o culoare
cenugie- vmeiple, cu o tentd ugor verzuie, cind sint alterate. Spirtura este
agchioas#, iar in rocd se observi : fenocristale de feldspat, cu diametrul
de 1—3 mm pind la 4—6mm ; cuartul,de obicei larg cristalizat, foarte rare
contururi de piroxeni sau amhboh, b10t1tu1 bine conturat ; pasta micro-
granulard.
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La microscop aceste roci prezintd o structurd microgranularéi, uneori
microporfiric# si texturd masiva. '

Feldspatul plagioclaz apare mai rar sub formé de cristale individuale,
fiind frecvent grupat si maclat dups legea albit-periclin (pl. II, fig. 1). Pe
unele cristale mai proaspete s-a determinat cantitatea de anortit (An=
28 —32 9%,), care indicd termeni acizi {(andezin cu trecere spre oligoclaz).
Alterarea este generald sau pe fisuri, fiind observaté sub form# de argili-
zare-sericitizare, uneori calcitizare sau albitizare (pl. II, fig. 3, 4). Inglo-
bat in fenocristalele de plagioclaz, s-a intilnit uneori gi epidotul.

TABELUL 1

Compozifia modald a riodacitelor

ot p— Cang}otate Dlmnt:nmfluni
Feldspat plagioclaz . 11—20 0,45/1,60—1,15/7,15
Minerale mejanocrate
(amfiboli ? piroxeni?) 01,5 0,55/1,31—0,90/2,05
Blotit 0—3 0,55/1,90—1,05/4,10
Cuart 0,5—-4,5 0,50/0,95—1,10/3,15
Pasti 62— 87

Mineralele melanocrate sint intens alterate, pfistrindu-se in general
doar conturul lor. Dup# habitusul caracteristic, observat pe citeva cristale
mai proaspete, aceste minerale par g% fie piroxeni — conturul fetei bazale
(001), unghiul de extinctie ridicat (29°—35°) — si amfiboli (hornblend#).
Ele sint inlocuite cu biotit, clorit, calecit gi minerale opace.

Biotitul apare partial proaspéit, partial cloritizat, sericitizat si opa-
citizat. Uneori se observé separarea oxizilor de fier, alteori se separg ru-
tilul din biotitul cloritizat.

Cuartul este prezent sub form# de cristale mici gi fenocristale, in
agregate individuale, frecvent corodate magmatic (pl. II, fig. 2), cu con-
tururi bipiramidale.

Pasta rocii apare fin cristalizaté (microgranulars spre criptocristaling)
fiind constituitd din agregate granulare de feldspat plagioclaz gi in special
cuart. Alterarea este prezentd si aici, plagioclazul fiind argilizat si seri-
citizat.

Caracterul riodacitic al acestor roci este subliniat de prezenta cuar-
tului (fenocristale, dar in special microgranular in past#), care intotdeauna
participd cu mai mult de 20—259%, din compozitia rocii, de prezenta rari
a feldspatului plagioclaz gi de procentul redus de minerale femice : biotit
si foarte rar piroxeni ( ¢) sau amfiboli ( %). Dacd tinem seama de faptul ci
de multe ori feldspatul plagioclaz este reprezentat prin termenul mai bazic
(andezin), roca prezint si caractere dacitice. :

Pentru caracterizarea chimismului rocilor din perimetru s-au pre-
levat doui probe pentru analize de silicati, executate de laboratorul
I.G.P.S.M.8. Prima probi (2616) s-a recoltat dintr-un riodacit situat pe
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valea Vilceaua, iar a doua probi (3069), dintr-un alt riodaecit situat la.
obirgia viii Henta.

Continutul in SiO, al rocilor banatitice, provenite din magme pera-
cide cregte pind la 78,5%, in timp ce confinuturile in oxizi de magneziu si.
de calciu scad pin# la 0,319%, ; se remarcé ugor situatia apropiati a celor
doué probe analizate.

Observatiile privind caracterele petrochimice ale magmelor care au
generat rocile din perimetru s-au efectuat pe baza interpretirii parame-
trilor Niggli.

Proiectia probelor analizate pe diagrama QLM (fig. 1), in care este:
marcat cimpul banatitelor, se situeazd in zona de deasupra liniei PF in
directia @, indicind o imbogitire in SiO, (domeniul rocilor suprasaturate}.

0

M

Fig. 1. — Diagrama QLM pentru rocile banatitice (dupad H. Savu,
1969), cu incadrarea probelor din perimetru,
Diagramme QLM pour l€§ roches banatitiques (selon H. Savu,
1969), avec la situation des échantillons gans le périmétre.

Diagrama k :mg (fig. 2) aratd c# probele din perimetru se inscriu in
cimpul rocilor provinciei banatitice.

Din diagrama al :alk (fig. 3) rezultd.cd magmatitele se incadreazd in
cimpul rocilor intermediare.

Din parametrii Niggli reiese ci magma din care provin rocile din peri-
metru este de tip engadinit-granitic. Probele analizate spectral prezintd
un confinut sedzut in vanadiu (15, respectiv 20 ppm), cobaltul lipsegte, iar
nichelul este sub 10 ppm, ceea ce subliniaz# afinitatea acestor roci pentru
magmele banatitice acide. - :

6-—c. 1783
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Fig. 2, — Diagrama k : mg pentru rocile banatitice (dupid H. Savu,
1969), cu incadrarea probelor din perimetru.
Diagramme k : mg pour les roches banatitiques (selon H. Savu,
1969) avec la situation des échantillons dans le périmétre.

Fig. 3. — Diagrama
al :alk.
Diagramme al :alk,

L 4 2
3 roc/sarace i a/caliy
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20° a0 . P 50
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Valorile @ = 44,91—46,80, 4 = 15,58—27,80, P = 27,29—37,61
se proiecteazd (fig. 4) in partea central-superioari a cimpului 3 b, cores-
punzitor riodacitelor, gi in cimpul 4, corespunzitor dacitelor, dar in apro-
pierea cimpului 3 b.

Caracterele mineralogice (prezenta oligoclazului bazic cu trecere la.
andezin), petrochimice gi structurale definesc aceste roci ca riodacite.

Vom mentiona, totodatd, faptul ci datoritd continutului ridicat in
silice rocile din perimetru prezintd gi afinitéti pentru riolite (conform cla-~

sifiefirii Taylor, 1969).

Fig. 4. — Diagrama
QAP,

Diagramme QAP.

3. Transformiiri hidrotermale

Procesele de transformare hidrotermald sint prezente sporadic si aw
o slabd intensitate. Uneori se observd o ugoard silicifiere a pastei rocii sau.
prezenta unor fisuri foarte fine, umplute cu cuart (pl. I, fig. 4). Alteori
in masa rocii riodacitelor §i a gresiilor inconjuridtoare apare limonitul, re-.
zultat din levigarea piritei care a insotit solutiile hidrotermale.

In citeva cazuri s-a observat transformarea feldspatului pla gioclaz:
in sericit, carbonati, minerale argiloase, si, mai rar, epidot. In cazul unei.
apofize dm dealul Lebedeului, feldspatul plagioclaz este intens calcitizat,.
continutul rocii in carbonat de calciu ajungind pind la 10—12 9.

Mineralele femice sint de multe ori complet transformate, riminind
doar conturul lor, in interiorul cdrora apar minerale opaee (hidroxizi de-
fier, magnetiv) gi silice.

Probele prelevate din corpurile riodacitice afectate de solutii hidro-
termale au continuturi in bor cuprinse intre 90—130 p.p.m. §i continuturi;
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in plumb si zinc de 10 —20 p.p.m. In dyke-ul din valea Vilceaua Cu =
50 p.p.m., aritind posibilitatea prezente1 unor eventuali indici de mine-
ralizare.

4. Consideratii asupra originii corpurilor riodacitice

in zona cuprinsd intre viile Ariesul Mic, Abrudului si Crisul Alb,
fundamentul regiunii este afectat de un sistem de accidente tectonice,
orientate, in general, nord-est — sud-vest si nord-vest — sud-est. Pe aceste
fracturi s-au pus in loc mari corpuri intrusive care provoacd anomalii
geofizice cu caracter local. Corpurile respective, sugerate de datele geo-
fizice, s-ar situa probabil la nivelul fundamentului sau in depozitele sedi-
mentare cretacice.

in acest sens, se poate arfita c#i cercetfirile aeromagnetometrice,
efectuate de Tr. Cristescuetal. (1970)% au pus in evidentd in partea
de nord-est a Munfilor Metaliferi existenta a dou# largi zone anomale de
maxim. Prima este situati la vest de valea Sohodolului, iar a doua intre
valea Abrudului gi valea Sohodolului, cuprinzind partea nordici a peri-
metrului cercetat (fig. 5). Aceste anomalii, orientate sud-sud-vest — nord-
nord-est, sint considerate de autori ca fiind legate de eruptiile banatitice
care s-au pus in loc de-a lungul unor importante linii de fracturd care au
afectat cristalinul Muntilor Apuseni. Directiile acestor fracturi sint sud-
est — nord-vest gi sud-vest — nord-est.

De asemenea, cercetirile efectuate de S. FotopolossgsiDoina
Fotopolos (1969)% au dus la determinarea a doud anomalii gravime-
trice de maxim, cu caracter local : una la vest de valea Sohodolului si alta
la nord de dealul Serbanului, ultima fiind cuprinsid in perimetrul cercetat
de noi (fig. 5). Orientarea acestei anomalii este sud-vest — nord-est si ea
sugereazd, de asemenea, prezenta unei intruziuni cantonate in depozite
cretacice.

Riodacitele din perimetre apar in zona apropiatd acestor anomalii de
maxim gravimetric §i maxim magnetic (dealul Botanilor) si in mod deo-
sebit la intersectia unor fracturi profunde (dealul Serbanului—Tortoc).

Considerdm cd dyke-urile si filoanele riodacitice, intilnite de noi in
sedimentarul de virst cretacic-superioary dintre valea Abrudului i valea
Sohodolului,reprezintd aparitia la actualul nivel de eroziune a apofizelor
acestor intruziuni situate in adincime.

Dupi pozitia lor faté de rocile sedimentare, corpurile riodacitice s-au
pus in loe dupi incheierea perioadei de sedimentare, in timpul miscérilor
laramice. Tinind seama de observatiile noastre, precum si de datele altor
cercetitori din zone adiacente, considerdm aceste magmatite ca apartinind
domeniului laramic (magmatism banatitic).

&3 Arh. I.G.P.S.M. S. Bucuresti.
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Fig. 5. — Situarea magmatitelor banatitice in paralel cu schita hértii gravimetrice
reziduale (S. Fotopolos si Doina Fotopolos, 1969) si a hartii aero-
magnetometrice A T a (dupd Tr. Cristescu et al, 1970).

1, riodacite; 2 a, maxim gravimetric local; 2 b, maxim gravimetric; 2 c,
sensul de scidere a cimpului gravititii; 3, izoliniile anomaliei A Ta; (4+ maxim
magnetic, — minim magnetic); 4, zona de fracturd (dupid datele geofizice).

Situation des magmatites banatitiques parallelement avec I'esquisse de la
carte gravimétrique résiduelle (S. Fotopolos et Doina Fotopolos,
1969) et de la carte aéromagnétometfique ATa(selonTr. Cristescu et ses

collaborateurs, 1970).

1, rhyodacites ; 2 a, maximum gravimétrique local ; 2 b, maximum gravi-
métrique; 2 ¢, sens de diminution du champ de la gravitation; 3, izolignes de
Panomalie A Ta; (+ maximum magnétique, — minimum magnétique); 4,

zone de fracture (selon les données géophysiques).
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5. Coneluzii

In flisul cretacic dintre valea Abrudului si valea Sohodolului s-a
identificat existenta unor mici corpuri sub formé de dyke-uri. Studiul petro-
grafic, chimic si structural a condus la concluzia cé ele sint aledtuite din
riodacite, provenind dintr-o magméi engadinit-granitic#, cu un pronuntat
caracter acid. Transformérile hidrotermale care le insotesc sint sporadice
§i de slabd intensitate.

Tectonica, prezentd in perimetru printr-un grup de falii, semnalate
geofizic, a putut crea spatii pe care s-au intrus eorpurile magmatice, ale
cdror apofize au fost observate la suprafatd (fig. 6).

Corpurile riodacitice descrise se considerd ca apartinind magmatis-
mului laramic banatitic.
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INTREBARI

I. Berbeleac: 1. Existd diabaze in Senonian?
2. Rocile analizate contin ortozi?

Raspuns : 1. Diabazele au o virst¥ aptian-albiani, senoniani.
2. Ortoza nu a fost identificati.
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DISCUTII

I. Berbeleac: in adincime, la nivelul fundamentului cristalin si sedimentarului nu
pot fi intruziuni de talie mare intrucit nu apar la suprafati asociatii de neominerale de tempera-
turi inalte (de contact termic). In aceasta directie ar fi fost indicat si se men{ioneze si citeva date
despre mineralizatii sau alterdri hidrometasomatice.

Rédspuns: Au fost meuntionate aspectele sub ca'r_e se prezinti transformarea si
alterarea rocilor, iar mineralizafii nu au fost intilnite.

M. Borcos: Este greu de imaginat ca apofizele riodacitice mentfionate si fie puse in
relafie cu prezenta unui corp magmatic de adincime conturat in baza datelor geofizice. Aceste
date nu pot sustine prezenta unor asemenea corpuri la adincimi mai mari de 1500—2000 m.
in asemenea cazuri prezenta acestor corpuri magmatice de mari dimensiuni s-ar trida prin
produse de transformare termicd. Este mult mai probabil céi aceste produse se plaseazi in con-
textul unor aliniamente tectonomagmatice banatitice, posibil chiar neogene, nefiind total ex-
clusi aseminarea petrochimici ce poate fi stabilitd intre produsele prezentate si vulcanitele neo-
gene din Muntii Metaliferi.

T.P. Ghitulescu: Inharta geologici scara 1 : 75000 publicatd in 1941 sint indicate
o parte din ivirile de roci eruptive descrise in comunicare si pozilia a doui galerii vechi, care
se pare c& nu au mai putut fi identificate pe teren. De asemenea, sint indicate pe harti zone
de hidrotermalizare.

Autorii din 1941 (Ghitulescu, Socolescu) au considerat aceste magmatite ca
neogene, dar in comunicare se aduc argumente plauzibile pentru o virst& laramica.

SUR LA PRESENCE DES CORPS BANATITIQUES DANS LA ZONE
D'ENTRE LA VALLEE DE I’ABRUD ET LA VALLEE DU
' SOHODOL (MONTS METALLIFERES)

(Résumé)

Cet ouvrage comprend des descriptions de:quelques affleurements de roches magmatiques
rencontrées dans le sédimentaire crétacé supérieur de la partie nord des Monts Métalliféres (Rou-
manie). Ils se présentent sous la forme de petites apophyses (filons) des corps intrusifs, ayant
des épaisseurs entre 1 et 5 m et des longueurs de quelques métres 4 dizaines de métres.

Du point de vue macroscopique, les rhyodacites ont une couleur grise foncée en état frais
et gris-blanchatre faiblement verdatre en état altéré. Au microscope, ils présentent une structure
microgranulaire (parfois porphyrique) et une texture massive dont la composition minéralogique
comprend : feldspath plagioclase: 11—20 %, minéraux mélanocrates (amphyboles?, pyro-
xénes?) : 0—1,5 %, biotite: 0—3 %, quartz : 0,5—3,5 %, pite : 62—88 %. Le feldspath pla-
gioclase apparait groupé et maclé selon la loi albite-périclin et souvent altéré, argilisé-séricitiseé,
parfois méme calcitisé. Les minéraux mélanocrates sont intensément altérés, conservant seule-
ment leur contour. La biotite est partiellement en état frais, partiellement chloritisée, séricitisée
et opacitisée. Le quartz apparait parfois corrodé magmatiquement. La péte de la roche est cons-
tituée d’agrégats granulaires de feldspath plagioclase et de quartz.
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Le caractére rhyodacitique de ces roches est souligné par la présence du quartz, surtout
en pate, qui participe toujours avec un pourcentage dépassant 20—25 % de la composition de la
roche, par la présence faible du feldspath oligoclase et par le taux réduit de minéraux fémiques.

On a effectué deux analyses chimiques, les résultats étant interprétés a partir des para-
meétres Niggli, On y résulte que le magma dont proviennent les roches de ce périmétre est de type
engadinite-granitique, 4 caractére fort acide. Dans les figures 1 et 2 on est représenté la posi-
tion des rhyodacites envers le champ des banatites.

Les processus de transformations hydrothermales qui accompagnent ces corps rhyoliti-
ques, se manifestent par des silicifications de la péte, par la présence de certaines fissures fines
remplies de quartz, par Paltération du feldspath et des minéraux mélanocrates, par la présence
de la limonite.

Les filons rhyodacitiques apparaissent dans la zone des anomalies de ,,maximum magné-
tique-maximum graviinétrique” (colline des Botani) ou dans la zone d’intersection des fractures
du soubassement, orientées nord-est-sud-ouest et nord-ouest-sud-est (colline du Serban — La
Tortoc — colline du Lebedeu). Elles représentent I’apparition, au niveau actuel d’érosion des
apophyses, de quelques corps intrusifs situés en profondeur.

Les auteurs considérent que les coprs rhyodacitiques décrits appartiennent au magma-
tisme laramique banatitique.

EXPLICATIONS DES PLANCHES

Planche I

Carte géologique de la zone de la vallée de I’Abrud-vallée du Soliodol (Monts Métalliféres).

Quaternairé: 1, terrasses. Unité de Muncel-Lupsa: Maestrichtien inférieur: 2, flysch
gréseux calcaire gris clair; a, olistholites. Campanien : 3, Wildflysch, prédominant argilo-gré-
seux, gris, rarement violacé. Campanien + Santonien (?): 4, grés calcaires, marnes. Palé-
ozoique moyen : 5, série des marbres. Unité de Crisul Alb : Hauterivien (?), Valanginien, Berria-
sien, Tithoniciue: 6, complexe siliceux violacé, complexe calcarénitique. Unité de Bucium :
Maestrichtien : 7, série détritique (flysch micacé gréseux) ; a, olistholites. Albien inférieur-+Aptien
supérieur : 8, couches de Soharu (flysch argileux gris a4 séquences gréseuses, calcaires et a con-
glomérats) ; a, olistholites. Unité de Vulcan : Aptien inférieur + Barrémien, Berriasien + Kim-
meridgien : 9, calcaires gris massifs (olistholites). Roches éruptives : 10, rhyodacites; 11, limite

‘ géologique ; 12, faille; 13, faille inverse; 14, direction de la coupe géologique.

Planche II

Fig. 1. — Agregate de feldspat plagioclaz grupat (macle albit-periclin) ; pg = feldspat, S = seri-
citizdri pe macle si clivaj; N+, X 25; apoliza de riolit din dealul Botanilor .
Agregats de feldspath plagioclase groupé (macles albite-péricline); pg=feldspath,
S = séricitisations par macles et cli\}age; N +, X 25; apophyse de rhyolite de la
colline des Botanilor.

Fig. 2. — Cuar{ corodat magmatic (forme parfial amoeboidale) = q; N +, X 25; apofiza de
riolit din dealul Botanilor.
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Quartz corrodé magmatique (formes partiellement amoéboidales) = q; N +, x 25;
apophyse de rhyolite de la colline des Botanilor.

Fig. 3. — Feldspat plagioclaz calcitizat; pg = feldspat, ¢ = calcit; N+, X 25; apofiza rioli-
ticd din dealul Lebedeului.

Feldspath plagioclase calcitisé; pg = feldspath ¢ = calcite; N 4, X 25; apophyse
rhyolitique de la colline du Lebedeu.

Fig. 4, — Contur de feldspat plagioclaz complet calcmzat (criptocristalin) = pgc si vinisoare de
cuarf secundar, hidrotermal (q) ; N+, X 25; filonul riolitic de pe afluentul de stinga
al viii Vilceaua.

Contour de feldspath plagioclase totalement calcitisé (criptocristallin) = pgc et vei-
nules de quartz secondaire, hydrothermal (q) ; N +, X 25 filon rhyolitique de I’afflu-~
ent de gauche de la vallée de Vilceaua.
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Diri de seamd ale gedinfelor vol. LXIV (1976 —1977). Pag. 93—103.
1. MINERALOGIE — PETROLOGI}_E — GEOCHIMIE

PE II;ROLOGI A ROC‘I LOR MAGMATICE

DATE NOI ASUPRA VIRSTEI ANDEZITULUI BAZALTIC
DIN CARIERA ILBA SV
SEMNIFICATIA ACESTOR DATE IN DESCIFRAREA EVOLUTIEI
VULCANOLOGICE A MUNTILOR IGNIS 1
. DE

OSCAR EDELSTEIN 2, VALENTINA DRAGU 3, MARIAN RADUT 2, DUMITRU ISTVAN?,
EVA ISTVAN? GEZA WEISZ?

Abstraet

New Data on the Age of the BasalticAndesite from the South-
WestIlba Quarry. The Significance of These Data in the Deciphering of the Volcanic
Evolution of the Ignis Mountains. The researches recently carried out in the south-west Ilba
quarry led to the conclusion that the age of the Ilba basaltic andesite is Pannonian (the CD zo-
nes- corresponding to the Middle Malvensian) and not post-Pontian as it was considered up to
now. This specification leads to the following consequences : a) in the southern slope of the Ignis
Mountains the volcanic activity ended at a time with the beginning of the Pontian; b) the
Ilba basaltic andesite can no longer be compared in time with the Ignis pyroxenic andesite
(Mara and Sdpinta in the opinion of some authors). All these constitute another proof of the
fact that the northern slope of the Ignis Mountains had a different volcanic evolution as against
the southern slope of the same massif: "

' 1. Localizare, situagie geologicd, scurt istoric

Cariera Ilba SV constituie un punct de interes geologic prin modul
putin obisnuit de dispunere a coloanelor prismatice de andezit piroxenic.

1 Predata la 17 decembrie 1976, acceptatd pentru publicare la 3 mai 1977, comunicati
fn sedinta din 14 ianuarie 1977.
2 Intreprinderea de prospectiuni- i exploriri geologice ,,Maramures’’. Str. Victoriei nr.

146, Baia Mare. :
2 Intreprmderea geologlca de prospectluni pentru substante minerale solide. Str. Caran—

sebes m 1, Bucuresti, 32.
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Din acest motiv, ea a fost inclusd in itinerariul excursiei organizate la
Baia Mare in anul 1973, cu ocazia Simpozionului international de vulca-
nologie. '

Aflatd la 20 km vest de orasul Baia Mare, in imediata apropiere a
drumului national Baia Mare—Satu Mare, cariera este actualmente
abandonata ; de altfel, niciodatd nu s-a efectuat aci o exploatare intensé,
materialul detagat din carier fiind utilizat doar sporadic de cétre localnici.

Coloanele prismatice sint alcdtuite din andezit piroxenic bazaltic.
Acest andezit a fost studiat petrografic si petrochimic, in detaliu, de citre
Radulescu (1958), care face urm#toarea descriere : ,,roca este de culoare
neagrd-inchisé, uneori in tonuri violacee metalice, foarte compactd, cu
spdrturd concoidald. Feldspatii plagioclazi, piroxenii rombici §i cei mono-
clinici constituie fenocristalele rocii. Dimensiunile elementelor gi partici- -
parea lor la aledtuirea rocii variazd in limite destul de largi, se pot separa
chiar, din acest punct de vedere dou# aspecte deosebite ale rocii’’.

TABEL

Compozifia mineralogicd cantitativd si dimensiunile mineralelor
' G (dupd Raddulescu, 1958)

Componentul . ;};rr;l:l;;rls Dimre;ln:liunl
00
I IFeldspat plagioclaz : 40,8—49,5 0,8/0,5
microlite 0,05/0,002
Hipersten 5,9—12,2 0,4/0,2
Augit 0—3,3 0,2/0,2
Minereu 0,8 0,1/0,2
Pasti 48—58 |
i Feldspat plagioclaz : 24,8—30,1 1,2/0,5—2,1/0,8
microlite 0,05/0,002
Hipersten 3,8—4,2 0,4/0,2—2,5/0,6
Augit ' 0—3,3 0,2/0,2
Minereu J 0,8 0,1/0,2
Pasti 61,2—75,0

In ceea ce priveste compozitia chimic#, R ¥dulescu arati cd
s,participarea SiO, poate si scadé pind la 50,52 9%,. Fatd de valoarea medie
60 9% pentru SiO, in andezite, aceastd situafie reprezinté o evidentd ase-
minpare cu rocile bazaltice.
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Din punct de vedere microtectonic gi petrotectonic, cariera a fost
studiatd de citre Sz 6 k e (1965) care considers cé ,,orientarea capricioasd
a coloanelor ne sugereazé ideea unei consolidéri in conditii de récire a unui
dyke ... Pornind de la ideea conform cireia coloanele se orienteaza tot-
deauna perpendicular pe suprafata de ricire, se poate considera ci peretele
acestui dyke a aritat neregularititi locale destul de importante. Credem
inséd c# orientarea crapiturilor endokinetice este influentatd intr-o anumiti
misurd gi de miscrile topiturii in timpul consolidérii sale, cind se orien-
teazd §i mineralele constituente”. Referindu-se la cariera micé, aflatd la
sud-est de cariera descrisd mai sus, autoarea relevia ci ,, ... acelagi tip de
roci se separé in bancuri-relativ subtiri, avind inclinare spre sud. Separa-
tia in bancuri coincide cu planul de curgere a lavei’.

Referindu-se la forma de zicimint a andezitelor bazaltoide care
afloreazd in raza satului Ilba, Borco s et al. (1964)4 considerd cd ,,re-
latiile cu formatiunile pe care le strdbate si unele indicatii microtectonice
sesizate pe piriul Porcului, la contactul sdu vestic, conduc la atribuirea
acestuia (andezitul bazaltic — nota noastrd) unei intruziuni de tip dom”’.

Seiceanu (1955) 5 este primul cercetdtor care se ocupi de virsta
andezitului. El scrie : ,,In partea de est a carierei de la gara Ilba aceste
andezite negre vin in contact direct cu marne pontiene pe care le-au meta-
morfozat. Dat fiind cd in zona de contact existd un cuib fosilifer cu Con-
geria czjzeki §i Limmmnocardium sp., virsta post-pontiand a acestor erup-
tiuni este determinat# cu certitudine... Prezenta acestor fosile coapte
la contactul cu andezitul cu hipersten... pune capit oricdrei indoieli in
ceea ce privegte existenta unei faze de eruptie post-pontiene”. Acest
punct de vedere a fost acceptat ulterior de citre aproape toti cercetdtorii :
Ridulescu (1958), Ianovici et al. (1961), Sz dke (1965),
Borcosgetal, (1969)% Giuscietal. (1973), Borco s et al. (1975)°.
Doar Vilceanu (1961) 8 igi exprimé opinia cé, in cariera de la vest de
Tlba, sedimentarul este pus in contact cu eruptivul ea urmare a unui acci-
dent tectonic gi cd eruptivul este mai vechi decit sedimentarul .

2. Observatiile autorilor

In cele ce urmeazi se prezintd succint observatiile efectuate de autori
in zona carierei incepind din anul 1974 (Edelstein et al., 1975)°.

f . o T A';%

4 Arh. IPEG,, Maramures’’, Baia Mare.

5 Arh. I.G.G. Bucuresti.

8 Op. cit. pct. 4.

? Arh. L.G.G. Bucuresti.

8 Comunicare verbali, In ,,Raport asupra rezultatelor lucririlor de prospeciiune geolo-
gicdi executate in anul 1961 in perimetrul Ilba-Cicirliu-Nistru (Baia Mare)’, P. Vilceanu
considerd ci tn zona Ilba-Cicirliu, dupid punerea in loc a andezitului piroxenic de Seini, a urmat
efuziunea, tot in timpul Sarmatianului, a unui andezit piroxenic, pe care il denumeste ,,andezit
piroxenic de Purciret (subfaza superioard)”.

® Arh., IPEG ,,Maramures”, Baia Mare.

\
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2.1. Fauna. In zona carierei Ilba SV, fauna fosild apare in mai multe
puncte (fig. 1), descrise sumar mai jos.

— In punctul 1, se gisesc fragmente de aglomerat al andezitului
‘piroxenic, cu mulaje de Congeria Sp.

— In punctul 2 apar fragmente de tuf litocristaloclastic grosier cu
mulaje, uneori silicifiate de Congeria ramphophora ramphophora Brus.,
Limmnocardium sp., Hydrobia sp., Theodoxus sp., Melanopsis sp., ostracode.

Fig. 1. — Schi{a cu localizarea punctelor
fosilifere din zona carierei Ilba SV.
1, afloriment in roci fosilifere; 2, frag-
mente de roci fosilifere.

Esquisse a localisation des points fossi-

liféres de la zone de la carriére de Ilba
SW.

1, affleurement dans des roches fossili-

féres ; 2, fragments de roches fossiliféres.

La microscop se constatd ci tufurile litocristaloclastice sint alcituite
dintr-o masi de bazid sticloas#, limonitics, care cuprinde cristale gi frag-
mente de cristale de feldspati plagioclazi si piroxeni §i fragmente de rocé.
Plagioclazii sint proaspeti, apar in cristale tabulare, maclate polisintetic
cu 38—549%, An (andezin-labrador acid). Piroxenii sint total substituiti
prin minerale secundare. In rocs sint de asemenea prinse fragmente ale
unei roci eruptive cu masa sticloasd si fenocristale de feldspat. Calcedonia
apare in cuiburi sau ca substituent al calcitului din cochiliile unor moluste.

— In punctul 3, pe blocurile rotunjite de andezit bazaltic, cu dia-
metrul de 1—2 m i care prezintd marginal un facies vacuolar se observa
cruste mici, de roci sedimentare intens substituite prin silice 00101da1a,
in aceste cruste sint bine conservate mulaje de C. ramphophora gi Mela-
nopsis sp.

— In punctul 4 afloreazs un tuf grosier, lumagelic din care a fost
determinatd o bogatd asociatie faunisticd : C. ramphophora ramphophora
Brus., C.neumayeri Andrusov, Melanopsis fossilis fossilis M artini-
Gmelin), M. bouéi bouéi Férussac, Planorbis planorbis Linn é,
Candona ex gr. labiata Z al, Leptocythere bituberculata Scheremet a,
Hemicythere lorenthey (M e h es).

— In punctul 5, cruste mici de tufuri vitroclastice putermc silici-
fiate sint ,,sudate’ pe suprafata andezitului bazaltic, la partea superioarsd
a unei cariere mici ; din aceste cruste au fost determinate C. ramphophora
ramphophora Brus., Congerm cf. C’ plana L Or., Limnocardium sp.,
Theodoxus sp.

— Punectul 6 a fost cercetat in anul 1955 de cdtre Seiceanu;

acl, rocile argilo-marnoase substituite in bun& méisurd prin calcedonie
sint in contact direct cu andezitul bazaltic. Din acest punct s-au determinat :
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CUongeria.  ramphophora ramphophora Brus., Limnocardium sp.,

ostraeode.

— In punctul 7, fragmente de marne grezoase, slab tufitice, cenusii,
ugor substituite prin silice coloidald, lumasgelice. Ele cuprind :

Congeria ramphophora ramphophora Brus., Limnocardium Sp.,
Caspia (Caspia) lotior (San d.), Orygoceras fuchsi K it t1l, Gyraulus sp.,
Pisidium sp. - '

Dintre formele determinate in aceste puncte, niciuna nu sugereazi
Pontianul ; asociatia este caracteristici Pannonianului mediu sens sirict
(corespunzator zonelor C.D. din bazinul Vienei). De altfel — aga cum re-
zultd din cercetiirile stratigrafice efectuate in ultimii ani asupra ramei
nordice a bazinului de sedimentare al Baii Mari (Valentina Dragu,
Florica Docsdnescu, 1970 si Marinescu, 1975 %) —in
partea sa vesticd apar doar depozite ale Pannonianului mediu ; formatiuni
care reprezintd Pannonianul superior s. sir. (zona E, in bazinul Vienei) au
fost identificate doar spre estul regiunii (la est de Baia Sprie).

2.2. Procese de metamorfism. La analiza microscopicd a rocilor sedi-
mentare aflate in contact cu andezitul bazaltic se constatd ci procesul
principal care a condus la metamorfozarea sedimentelor are caracter
postvulcanic §i se datoreazd unui substantial aport de silice coloidald,
provenitd probabil, cel putin in parte din izvoare subacvatice.

2.3. Relatii structurale. In cariera mare, in care coloanele sint dispuse
sub formi de rozetd, si in zona cuprinséd intre cariers si valea Ilbei, ande-
zitul bazaltic suportd un pachet de aglomerate andezitice (fig. 2) de circa
3 m grosime constituite din fragmente din acelasi petrotip, bine rotunjite,
cu diametrul intre 0,10—1,0 m, aglomerate cu caracter mai grosier in
partea bazald §i cu elemente mai mici citre partea superioari. Liantul este
cineritic, dar la alcituirea sa participd si material epiclastic. In liant sint
conservate rar impresiuni de molugte (punctele 1 §i 2) si fragmente de tul-
pini, total substituite prin silice. Gradat, spre partea terminald a comple-
xului de piroclastite, se trece la tufuri gi tufite, acestea dinurmé, maibine
deschise in punctul 4. Tufurile si tufitele au azimut cidere 180°—190°/18° —
20°. Sint deci ,,concordante’” cu curgerile de lavi. De altfel, insdgi
Sz 0 ke (1965) precizeazi ci ,,Ja o observare mai atentd se poate constata
cd ,,stratificatia’” pseudotufului (tuf — in opinia autorilor acestei note)
coincide perfect (sublinierea noastri) cu separatia bazald a coloanelor din
imediata vecindtate a lor, deci si cu planul de curgere a topiturii”.

3. Considerajii asupra desfdsurdrii proceselor vulcanice

Observatiile de mai sus sugereazd un alt mod de desfigurare a pro-
ceselor vulcanice decit cel pe care gi l-au imaginat alti autori.

10 Arh. IPEG,, Maramures’’, Baia Mare.
1L Op. cit. pet. 7.

7-c. 1783
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Fig. 2. — Secliune geologici prin partea de SE a carierei Ilba SV.
1, depozite cuaternare ; 2, marne grezoase, tufite pannoniene; 3, aglomerate, tufuri, tufile; 4,
andezit bazaltic; 5, pozifia separatiilor in bancuri; 6, pozitia diaclazelor de ricire; 7, sensul

curgerii lavei; 8, conturul carierei; 9, cuib fosilifer.

Coupe géologique & travers la partie SE de la carriére de Ilba SW.
1, dépéts quaternaires; 2, marnes gréseuses, tuffites pannoniennes; 3, agglomérats, tufs,
tuffites ; 4, andésite basaltique ; 5, position de la séparation en banes; 6, position des diaclases
de refroidissement ; 7, direction de la coulée de la lave ; 8, les limites de la carriére ; 9, nid fossili-

fére.

Dupd momentul puternic exploziv care a urmat punerii in loe, in
timpul Sarmatianului mediu a andezitului cu augit §i hipersten de Seini,
vulcanismul s-a manifestat in zona vesticd a versantulul sudic al muntilor
Ignig, prin efuziunea andezitului pn’oxemc cu caracter bazaltic. In zona
Ilba sud, acesta formeazd o pinza de lavd care a curs pe aziraut cidere
180°—190°/18°——20°. Este probabil ci fruntea acestei curgeri a venit in
contact cu sedimentele si apele lacului pannonic, extins in sudul regiunii
vulecanice. Produsele piroclastice (aglomerate, tufuri gi tufite), care incheie
etapa de punere in loc a andezitului bazaltic §i care se pare ¢i partial co-
respund si momentului inifierii eruptiei andezitului cuartifer de Piscuiatu
(idee pentru care pledeazd sesizarea participdrii sporadice a cuarfului
magmastic in unele nivele de tufuri), s-au depus de asemenea in buni parte
in mediul acvatic conservind fauna de molugte gi ostracode a lacului
pannonie.

© 4. Concluzii asupra virstei andezitului bazaltic de Ilba

Rezultd prin urmare contemporaneitatea manifestdrilor vuleanice
care au condus la punerea in loc a andezitului bazaltic cu sedimentarea
depozitelor corespunzétoare in timp zonelor G, D ale Pannonianului.
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5. Semwificafia datelor noi in interpretarea vulcanismului din munfii
Ignig

Considerdm c# aceastd concluzie — dacid poate fi extingd la intregul
versant sudic al muntilor Ignis — are semnificafii de o deosebitd importants
in descifrarea evolutiei vulcanice a muntilor Ignis. Principalele consecinte
ale preeizarii virstei andezitului de Ilba sint urmitoarele :

1. andezitul bazaltic de Ilba nu mai poate fi paralelizat in timp cu
andezitul cu angit si hipersten de Ignis (de Mara si Sépinta, la unii autori)
care in versantul nordic al muntilor Ignig alcdtuieste structurile princi-
pale si pentru care Edelstein et al. (1976) a pus in evidentd virsta’
K-Ar de 8,4 4+ 0,3 mil. de ani;

2. in versantul sudic al muntilor Ignig, activitatea vulcanics nu a mai
continuat dupéd punerea inloc a andezitului cu piroxeni -+ hornblendd si
cuarf, de Jereapin.

Cele de mai sus constituie incd un argument in favoarea ideilor deja
exprimate (Bdelstein et al., 19751%2; Edelstein et al., 1976), con-
form cdrora versantul nordic §i versantul sudic al muntilor Ignis, con-
stituie subunitdti cu evolutie vuleanicd deosebitd i independente una de
cealalta.

Este de asemenea probabil faptul ci cercetdtorii care elaboreazi
luerdri de sintezd vor gasi in aceste concluzii noi dovezi privind migrarea
in timp a vulcanismului, de la sud spre nord, pe direc‘gia transversald fata
de arcul vulcanic, ceea ce ar putea constitui un criteriu in stabﬂlrea modu-
lui de desfidsurare a proceselor de subductie.

O altd consecintd, care prezintd importanid directd de ordin
economic o constituie faptul c datele prezentate sugereazé cé sub curgerea
de andezite bazaltice existd andezitul cu augit gi hipersten de Seini care
ar putea alcdtui structuri mineralizate.
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{NTREBARI

S.Peltz:1. Pebaza ciror criterii inlocuiti denumirea de muntii Gutii cu aceea de mun-
tii Ignis + muntii Viratec? In cazul in care considerati ci aceste denumiri privesc doud
zone distincte din masivul vuleanic, pentru intregul masiv acceptati in continuare denumirea de
muntii Gutii?

2. Admiteli c& asociatia de roci vulcanoclastice andezitice si roci sedimentare pe care o
descrieli in perimetrul carierei Ilba sud-vest are o dezvoltare locald sau se extinde si la est de
valea Ilba?

3. Procesele postmagmatice care au afectat rocile sedimentare si unele roci vulcanoclas-
tice le considerati a se datora lavei andezitului de Ilba. Nu sinte{i de parere ca procesele pe care
fe descrieti pot fi generate mai ales de un corp eruptiv?

Rdspuns : 1. Intr-o iucrare anterioari (op. cit. p. 9), pe scurt, precum si in Jueriri in
curs de elaborare, mai detaliat, prezentim care sint particularititile care ne-au determinat si
separim mai nulte sectoare in cadrul zonei eruptive Oas-Tibles: muntii Oas, muntii Ignis-
versant nordic, muniii Ignis-versant sudic, muntii Viratec, muniii Tibles si subunitatea
,,vulcanitelor ingropate”’. In functie de modul de manifestare a eruptivismului si de momentul
desfdsurdrii lui, in cadrul ariei denumite muntii Gutii se individualizeazi sectoarele :

— muntii Ignis-versant sudic, caracterizat prin desfisurarea activiti{ii vulcanice pe un
interval de timp relativ intins (L.anghian-Pontian), prin cea mai larga varietate de petrotipuri
de vulcanite, puse in loc prin mai multe aparate centrale cu activitate mixta;

— muntii Ignis-versant nordic — se deosebeste de alte sectoare in primul rind prin
monotonia petrograficd si printr-un interval mai restrins de manifestare a activitatii vulcanice :
in general, activitatea hidrotermald si metalogeneza sint slab dezvoltate, cel putin la nivelul
actual de eroziune ; produsele vulcanice provin dintr-un numér restrins de aparate care au evo-
iuat pind la stadiul de caldera ; i )

— muntii Viratec reprezinti o unitate de trecere citre sectorul muntilor Tibles, tipic
subvulcanic ; in aceasté arie se interfereazi produsele aparatelor vulcanice de tip central cu cor-
purile cu caracter subvulcanic.

Intrucit deosebirile intre sectoarele Ignis N, Ignjs‘S si Viratec sint la fel de importante,
in opinia noastré, ca si intre muntii Oas si ceea ce in mod obisnuit se numeste muntii Gutii,
considerim ci este de preferat denumirea: Oas— Ignis— Viratec— Tibles pentru cel mai nor-
dic tronson al arcului vulcanic neogen de pe teritoriul {arii noastre.
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2. Aglomerate ale andezitelor de Ilba apar si la est de cariera Ilba SV, ele sint bine
deschise pe valea Viratic; de asemenea, si formatiuni sedimentare de virstd pannonianid apar
la est de cariera 1lba SV; intr-o lucrare anterioard noi am descris fauna din valea Poiana.

3. Procesele care au afectat rocile sedimentare si vulcano-sedimentare sint reprezentate
in cea mai mare parte, asa cum s-a aratat, prin substitutii si depuneri de silice coloidali prove-
nite — cel putin in parte — din izvoare subacvatice, legate de activitatea postmagmatici. Este
posibil ca efecte de compactizare a unor miluri s& fi fost provocate de lava andezitului bazal-
tic. Dar, chiar dac# unele transformari ale rocilor sedimentare ar putea fi puse pe seama unui
corp eruptiv, aceasta nu schimbi esenfa situatiei : virsta andezitului de Ilba nn poate fi mai
neud decit Pannonianul, intrucit faund de virstd pannoniani apare in insesi piroclastitele ande-
zitului de Ilba.

N. Stan: Care sint raporturile dintre andezitele piroxenice si depozitele sedimentare
fosilifere din cariera Ilba?

Rdspuns : in zona carierei Ilba SV apar urmitoarele raporturi intre rocile sedimentare si
andezitele piroxenice :

— rocile sedimentare repauzeazd peste aglomeratul andezitului bazaltic (punctul 4,
figura 2) ;

— cruste mici de roci vulcano-sedimentare apar ,,sudate’’ pe suprafefele de curgere ale
andezitului bazaltic fn punctul 5;

— in punctul 6, rocile sedimentare si andezitul bazaltic apar in contact nemijlocit, care
poate fi interpretat in moduri diferite : contact intre o curgere de lave si un complex de roci se-
dimentare, contact tectonic sau de stripungere.

DISCUTII

S. Pe 1t z: Prezenta comunicare aduce date not gi interesante privind virsta malvensiand
a sedimentarului din perimetrul carierei Ilba sud-vest. Dupéd opinia noastrd in aceasta consté
contribulia principald a comunicirii la care ne referim. Susiinem aceasta deoarece, pornind de
la implicaotiile pe care le au determindrile paleontologice asupra virstei malvensiene a erupfiei
andezitului de Ilba, autorii dezvoltd consideratii de ordin petrologic si vulcanologic care uneori
sint in dezacord cu realitatea terenului si stadiul actual de cunoastere geologica.

B

Din prezentarea datelor in aceasti sedintd rezultd ci in zona carierel Ilba se considera
curgeri cu lave de andezit bazaltoid acoperite de vulcanoclastite andezitice si depozite sedi-
mentare malvensiene. Considerdim, impreund cu alfi cercetitori ai regiunii, cd andezitele din
zona carierei Ilba sint aceleasi cu andezitele din perimetrul viii Ilba si al vaii Porcului bine des-
chise de numeroase cariere. In ansamblu, andezitele din sectorul cariera 1lba SV — valea Ilba —
valea Porcului constituie un corp umnitar din punct de vedere petrografic si geochimic. Acest
corp stribate piroclastitele andezitului de Piscuiatu in versantul sting al v&ii Ilba si in versantul
sting al vili Porcului. Dupi opinia noastrd acest corp strabate si depozitele sedimentare din
perimetrul carierei Ilba SV. Unele caractere mega si microstructurale, proprii lavelor care se
observd in porjiuni ale carierei, indicd faciesul marginal al corpului. Dacd ar fi sd acceptidm o
curgere de lave, unde plaseazi autorii centrul de eruptie? Este bine cunoscut faptul ci in zonele
%diacente asemenea indicatii lipsesc.

Un alt aspect al problemei este legat de faptul ci in zona carierei Ilba SV procesele de
silicifiere se recunosc in sedimentar, dar si in rocile wvulcanoclastice fine, in general avind o
dezvoltare redusd. Dar silicifierile cunosc o largd rispindire pe culmea dintre piriul Porcului
si valea Ilba unde afecteazd depozitele sedimentare si liantul breciilor piroclastice cu fragmente

2
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de andezit de Piscuiatu. Considerdm ci aceasti situafie constituie un indiciu puternic in sprijinul
sustinerii prezentei in regiune a unui corp de andezite bazaltoide care s-a pus in loc ulterior
fazei de eruptie a andezitului de Piscuiatu.

M. Borcos: Rezultatele activitdfii de cercetare obtinute de autori demonstreazi
faptul cd mai pot fi aduse unele contributii si in zone considerate suficient de bine cunoscute.
Astfel, studiul prezentat cu datele paleontologice precizeazi virsta pannoniand — zonele G,
D — a formaliunilor neogene din aria carierei Ilba. Rezultatele obiinute nu sint insd de
naturd si schimbe punctele de vedere emise cu privire la evolutia proceselor- vulcanice si siste-
matizarea produselor eruptive pe plan local, cu atit mai mult in cadrul general al masivului
vulcanic Gutli. Retinind semnificatia tuturor aspectelor cunoscute, inclusiv cele care pot fi
deduse din prezenta comunicare, andezitele din cariera 1lba aparfin unui corp, asa cum este el
figurat in lucririle existente, de virstd post-poniiand, atribuit ciclului I1I de eruptie la nivelul
activitiitii vulcanice de Ilba (vezi enclave sedimentare pannonjene cornificate in masa ande-
zitului, textura si.forma de zicdmint a andezitelor, relatiile generale cu rocile adiacente etc.)
si nu reprezintd o curgere de lave cvasicontemporane cu faza de Piscuiatu, asa cum incearca
autorii si explice. Datele de virstd absoluta la care se face apel in demonstratie, prin valoarea
lor cu totul arbitrard, nu pot constitui argumente in aceasti directie. Pe de altid parte, generéli—
zarea unei asemenea idei it ansamblul masivului vuleanic este departe de a fi acceptatd, cu atit
mai mult cu cit chiar autorii subliniazi faptul ci in zoni se recunosc subunitdti cu evolutii deo-
sebite, independente. De asemenea, este greu de presupus si pare pretentioasid considerarea ci
asemenea date ajutd la intelegerea procesului regional de migrare a vulcanismului si a proce-
sului de subductie. Desigur, consecinf{a principald a ideilor expuse se reflectd in modul in care
regiunea, in spatiul la care ne referim sau in ansamblul ei, schimbi sau nu imaginea metalo-
geneticd, modificind sau nu elementele de perspectivai stabilite.

Fard a respinge scheme noi de evolutie sau de interpretare, consider ci pentru enunta-
rea lor este nevoie sd se prezinte elemente de demonstratie concrete, care si fie in méasurd si
anuleze valabilitatea interpretérilor actuale.

NOUVELLES DONNEES SUR L’AGE DE L’ANDESITE BAZAL-
TIQUE DE LA CARRIERE DE ILBA SW. SIGNIFICATION
DE CES DONNEES DANS LE DECHIFFRAGE DE L’EVOLUTION
VOLCANIQUE DES MONTS IGNIS

(Résumé)

Cet ouvrage contient les résultats des observations effectuées récemment dans la carriére
située au SW de la localité de Ilba. Dans cette carriére on a été mis en évidence la suivante suc-
cession : en base, Vandésite bazaltique de Ilba; suit un complexe pyroclastique constitug
d’agglomérats, de tufs et de tuffites ef 4 la partie supérieure des marnes gréseuses, tuffitiques,
partiellement remplacées par la calcédonie. Tant dans les pyroclastites, que dans les dépdts
sédimentaires on a identifié les moulages de: Congeria ramphophora ramphophora Br us,, C.
neumayeri Andrus., Melanopsis fossilis (Martini — Gmelin), Melanopsis bouéi bouéi
Férussac, Limnocardium sp., Leptocythere bituberculata Scheremeta, Hemieythere
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ldrenthey (M e h e s). Cette association indique le Pannonien sensus strictus les zones CD (Mal-
vensien moyen chez certains auteurs), 4ge qui correspond aussi au moment final de la mise en
place de I’andésite bazaltique. Jusqu’a présent, I’andésite de Ilba était considéré postpontien,
argument 2 partir duquel il était parallélisé en temps 4 ’andésite pyroxénique de Ignis (andésite
de Mara, de Sidpinta, de Mogosa — chez d’autres auteurs).

La détermination de I’Age pannonien de l’andésite de Ilba ne fait plus possible cette
équivalence. On établit ainsi que dans la sous-unité du versant sud des Monts Ignis I'activité
effusive a cessé en méme temps avec le début du Pontien. C’est une nouvelle preuve de I’évo-
lution volcanique différente du versant nord des Monts Ignis par rapport 2 celle du versant sud.
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PETROLOGIA ROCILOR MAGMATICE

PETROLOGICAL STUDY OF THE BOOSA BANATITIC MASSIF
(BANAT)!
BY

DOINA RUSSO-SANDULESCU 2, TUDOR BERZA 2, IRINA BRATOSIN 2,
ROSETTE IANC?

Sommaire

Etudec pétrologique dumassif banatitique de Bocsa (Banat).
Le plus grand corps intrusif des banatites de Roumanie, le massif de Bocsa posséde une structure
complexe, et comprend trois unités distinctes (B;, B,, Bg), chacune ayant des particularités struc-
turales, chimiques, minéralogiques et pétrographiques spécifiques. A partir de 1’étude pétrogras
phique, minéralogique et géochimique de celles-ci, on a élaboré un modéle génétique du massif
banatitique de Bocsa, ol chaque unité représente une intrusion distincte, I’'unité B; étant suc-
cédée par B, tandis que I'unité B, suit aprés un intervalle de temps considérable. On a accepté
pour toutes les trois unités la formation des magmas & la suite de la subduction du socle simati-
que de la zone d’origine de la nappe de Severin sous la plagque a laquelle s’attache 1a nappe
gétique. L'unité B;, & caractére faiblement basique jusqu’a sous-alcalin et a traits indiquant une
ascension rapide des magmas, est la moins évoluée. L’unité B, a un caractére calco-alcalin,
représentant un dérivé acide profond. L’unité Bg, calco-alcaline et extrémement homogéne,
se différencie nettement des deux autres, soit par la nature du matériel d’origine, soit par
une contamination sialique plus avancée; son homogénéité indique le stationnement des
magmas dans un réservoir magmatique situé entre la zone de formation des magmas et le
niveau de mise en place.

1. Introduction

The Bocga massif represents the most extended occurrence of bana-
titic plutonites in Romania, with its outcropping surface of about 250 sq.
km. Taking into account the geophysical data which indicate the conti-

1 Received May 20 1976, accepted for publication November 15 1976, presented at the
Meeting of January 14 1977.
2 Tnstitutul de geologie si geofizicd. Str. Caransebes nr. 1, Bucuresti, 32.
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nuation of the body towards north-east and south-west, under the Pan-
nonian deposits, its real size exceeds 350 sq. km., so that the alpine pluton
of Bocsa is one of the great granitoid massifs of the Carpathians.

This paper comprises the conclusions of several years investigations
and offers a general, but at the same time minute, view of the structure,
petrology and geochemistry of the Bocsa massif, thus contributing to
the progress of the scientific and economic knowledge of the banatites
in the western part of the Banat.

The outcropping zone of the Bocga massif is delimited towards N
by the Poginig crystalline schists, towards W and E, by the Pannonian
deposits of the Caransebes and the Pannonic depressions and, towards S,
by the Zorlentu-Ezeris-Bocga metamorphites. The southern prolongation
of the massif, up to Ocna de Fier and Dognecea, is not included in
this paper. North of the Birzava Valley, there is an uplift of the relief,
corresponding to the Bocsa banatitic massif, known as the Ariniesului
Hills, whose uppermost part — Cula Ariniesului (550 m) — represents,
for this zone of the Banat, a height noticed from afar. Excepting the
west, north and east extremities, where the pastures and the fields
overlap banatites, the rest of the massif is afforested, this being another
characteristic of the region.

The hydrographic system of the Bocsa massif is represented by the
affluents of the Birzava River, towards south and west, and by those
of the Poginigului River, towards north and east, among which the most
important ones are, as follows: Migura Valley, Valea Mare (Bocsa),
Bichigtin Brook, Simizilor Valley, Birbosu Valley, Ariniesului Valley,
Cérpinis Valley, Valea Mare, Tdu Brook, Satului Valley and Dosului
Valley. Excepting these main affluents, Wthh have a variable but perma-
nent flow, the secondary affluents ha,ve 2 torrential system, very often
the water course disappearing in the Quaternary alluvial deposits. For
this reason the good outcrops are very rare, occurring, in general, in the
middle course of the secondary affluents, the only zone where both the
slope and the flow are sufficient to maintain an erosion active enough. The
tops of the hills, either afforested or covered with pastures or cultures,
have almost always a thick soil, the outcroppings being extremely rare.

2. Review of the Geological Research in the Region

Although the Bocga massif is located in the close neighbourhood
of the well known Ocna de Fier zone, on which there is a rich mineralogical,
geological and mining literature, the research carried out till 1931, when
Codarcea’s paper on the Ocna de Fier—Bocga Montand region comes
out, dealt only in general with the study area.

Further on we shall refer only to some of the papers from the list
included in Codarcea’s work. .

— A very significant study on the ore dep0s1ts in the Banat and on
the eruptive rocks occurring along the ore deposit zone is that of Bern-
hard von Cotta (1865). We owe him the generic denomination of
“banatites”, by which we understand consanguineous rocks with very
frequent varlatlons in the mineralogical composfmon
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— In1869,M ar k a, describing in detail the ore deposit in Banat,
mentions also the gold pyrite quartz veins in the Ariniesului Hill (the
Bocsa massif) as well as those of Ezeris and Firliug, pointing out that
they are not rewarding.

— In 1870, Fr. von Schrdckenstein dealt with the meta-
morphic rock complex in the south of the Bocsa massif, from Hzerig to
Dognecea, as well as with the Mesozoic and Permo-Carboniferous sedi-
mentary rocks between Resita and Moldova Nou#. According to him, the
foldings of the deposits in the western part of Banat should be due to
pressions from NW to SE, by the uplift of the Bocsa “granites”, situated,
as concerns the age, “in the Jurassic”. He considers that granites would
have taken over hornblende from syenites, and the crystalline schists
would have been injected with hornblende near the syenite veins; he
also describes the innumerable nonprofitable mineralizations of Fe and
Cu occurring in the crystalline schists, near the eruptive rocks.

— Between 1889—1891, Halavéats did the first geological map-
ping of the Bocsa massif, named ‘“the Arinies Mountain”. Although the
eruptive rocks are called trachytes, according to 8z a b o, he points out
that their structure differs from that of trachytes. ‘

— In 1908 appeared Rozlozsnik and Em sz t’s paper, a com-
plex petrographical and chemical study of the banatitic rocks. In this
paper the authors pointed out that Halavéats’s trachytic rocks are
granodiorites, hypabyssal rocks emplaced as lacecoliths — ‘“the Bocsei
laccolith” ; their age ranges from the Lower Cretaceous to the Upper
Mediterranean.

In the monographic paper ‘“The Geological and Petrographical
Study of the Ocna de Fier-Bocsa Montand Region” published in 1931,
Codarcea dealt with the southern part of the region we are presenting
in this study.

As regards the crystalline background, Cod arcea described the
micaceous gneiss complex which extends up to the boundary with the
Bocsa banatitic body. It can be encountered both in Tilva Drenii and in
Ezeris, where it is sunk under the Pontian. Eastwards, it can be found
on a narrow strip of 1 km up to Zorlentul Mare. Within this complex,
he distinguished two strips, divided by a narrow limestone syncline, gene-
rally with a SW—NE trending, which reaches Ezeris.

The gneisses west of the limestones, contacting the Bocga massif,
present a less strong tectonics with general dips towards limestones,
occupying a zone called by Codarcea ‘Bocsita—Drimoxa”. The
‘“obvious schistosity, the biotite and muscovite predominance and the
tourmaline ubiquity” is the main feature of this zone. The same author
points out also that, from E to W, there occur deeper facies, therefore pro-
gressing towards the mesozone ; the paragneisses, previous to the Upper
Carboniferous, constitute the representative rocks. Within them, there
also occur thin aplite bands and lenses, injected pegmatites and gneisses,
as well as small lenses of amphibolites. Such a zone is found in the Tilva
Drenii, too, where Cod ar ¢ ea describes the ocular gneisses, connected
with a probable orthogneissic mass existing in the depths. ’
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As regards the banatitic rocks, the same author considers the Bocsa
massif a large laccolith, formed predominantly of granodiorites pierced by
numerous aplites and micropegmatites in the zone of the Bischigtin Brook.

There are no other studies on this area ¢till 1953, when
Constantinof Dbeging his mappings on the Bocga body. In
Constantinof’s reports, deposited in the archives of the Institute
of Geology and Geophysics (19533, 19544, 1955%) there are presented partial
maps of the massif on which one can notice some differentiations both as
regards the crystalline schists — amphibolites, ocular gneisses, biotite-
muscovite paragneisses and micaschists — and within the Dbanatitic
rocks — granodiorites, pyroxene-bearing granodiorites, quartz monzo-
nite, hydrothermalized rocks and various vein rocks.

At the confluence of the Bédrbosul Valley with the Poganig Brook,
the author outlined a more developed zone of porphyries, considered also
in the banatite sequence.

Constantinof (1972) publishes the results previously mentio-
ned in geological reports, distinguishing, within the Bocga massif, horn-
blende and biotite granodiorites, constituting most of the massif, granites,
pyrozene granodiorites, quartz syenites, quartz monzonites, quartz sye-
nodiorites, diorites, as well as granodiorite porphyries, diorite and quartz
monzodiorite porphyries, the last developed especially on the Pietrii and
Bérbosului Valleys.

Russo (1971)® begins a detailed petrologic study of the Bocsa
massif, separating, towards NW, a “border facies” with monzonites and
more basic schlieren (monzodiorites and diorite-gabbros) which stands in
contrast with the granodiorites developing eastwards.

Further, Russo et al. (1973) distinguish, in the western half
of the Bocsa massif, two units which seem to represent consanguineous,
but independently emplaced, intrusions : a border unit (A) and a grano-
diorite, central unit (B). Within the former unit, considered the older one,
two zones can be distinguished : an alkaline, marginal zone (4,) with a
schlieren structure, where segregation syenite rocks, diorite-gabbros or
monzodiorites occur against a monzonite background, and a transition
zone (A,), predominantly monzodiorite, whose appartenance to the border
unit is pointed out by the presence of the monoclinic pyroxene with ortho-
pyroxene exolutions.

Tiepac et al. (1972)7 carry out a geochemical study of radio-
active elements on 113 samples of banatites. He finds out, for the various
petrographic types separated by Russo (1971)%, a normal content in
uranium, the content in thorium being heigher than the values known
from the relevant literature for the respective types.

Russo et al. (1973)° map the south-eastern part of the massif
(Bocsa Montanid-Zorlentu) pointing to the presence, up to the limit with
the Bocsita-Drimoxa crystalline rocks, of only granodiorites. For this

t 35,6789 Arch. I.G.G.Bucuresti.
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reason, the terminology is revised ; thus it is distinguished a western unit
(the former border unit) characterized by the presence of the schlieren
structure, by a subalkaline chemism with basic influences and by the pre-
sence of pyroxenes, and an eastern unit (the former central unit) formed of
hornblende and biotite granodiorites.

Russo-Sdndulescu et al. (1974)!° end the mapping of the
Bocsa massif investigating the Firliug-Valea Mare zone. On this occasion,
the two units featured previously are found again. Parallel to the petrologic
studies, a great importance is granted to the study of the hydrothermal
alteration phenomena, the barytine occurrence being noticed on a zone-
larger than that pointed out in 1972.

Summing up their researches on the entire Bocga banatitic massif,
Russo-Sdndulescu et al. (1975)1 distinguish three distinet units
(B4, By, By equivalent to A;, A,, B — Russo etal., 1973) and consider
them as representing distinct intrusions of a complex magmatic body.

3. Regional Geological Setting

The geological formations, in which the Bocga intrusive massif is
encompassed, have been assigned by Streckeisen (1934) to the
“upper nappes’” unit, by Codarcea et al. (1967) to the ‘supragetic”
unit, and by S&ndulescu (1975) to the ‘“supragetic nappe’. ]

Metamorphic formations, sedimentary formations and antebanatitic
eruptive rocks — components of the ‘‘supragetic nappe’’ — appear near
by the massif. The sedimentary formations of the Neogene posttectonic
cover were deposited subsequently to the overthrusts and emplacement
of the massif.

3.1. Metamorphic Formattons

The crystalline schists occur both in the north and the south of the
Bocsa massif, in two zones whose connection is masked by the massif and
by the Pannonian deposits. According to Maier (1974), the northern
zone is compared with the Precambrian Sebeg-Lotru Series, and the sou-
thern zone with the Locva-Series, Ordovician-Silurian in age.

The crystalline rocks, in the north of the Bocga masgsif, appear on
the lower-valley of the Grini, Ariniey and Ariniegel brooks (left affluents
of the Pogénis), in the Poginig Valley, as well as on its right affluents —
* the Tuga, Cheii and Visagului valleys.

The main petrographic types met with are feldspathic quartzites,
micaceous + garnet quartzites, micaceous 4 garnet paragneisses and
garnet micaschists (Plate III, Fig. 1), as well as crystalline limestones,
caleschists and actinolite schlsts

Excepting the last three types, the other metamorphites are consti-
tuted of variable proportions of quartz, oligoclase, microcline, blotlte,
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muscovite and garnet ; sometimes the variability is outstanding, the tran-
sitions being noticeable from the size of the outcrop to that of the thin
section.

Crystalline limestones and caleschists are formed of carbonates and
variable amounts of quartz, An,, plagioclase, potash feldspar and phlogo-
pite. Actinolite schists found only in one single outcrop, are constituted
of actinote and quartz (Plate III, Fig. 2). Actinolite occurs as elongated
prisms, reaching 1 mm, with — 2V = 82° ¢ :ng = 16° and a pleochroism
with green and greenish yellow hues.

The crystalline schists, characterized by the above-mentioned petro-
graphic features, represent the metamorphosed equivalent of a gritty-
clayey complex with carbonatic intercalations. These intercalations,
which appear north and south of the Poginis Valley, seem to represent
the same stratigraphic level, of about 100 m thick, visible in the flanks of
a major fold.

The initial metamorphic facies of the crystalline schists in the Pogi-
nig zone is very difficult to establish due both to the subsequent retro-
morphic processes and the thermic influence of the Bocsa massif. For this
reason, we consider only the parageneses encountered on the right affluents
of the Poginis, more than 1 km from the visible limit of the massif and,
therefore, with no thermic influences. Thus, the oligoclase--biotite-al-
mandine paragenesis is found in metapelitic rocks, and the calcite 4 Ang,
plagioclase--phlogopite paragenesis in metacarbonatic rocks. The alman-
dine occurrence in metapelitic rocks points obviously to at least T con-
ditions of the quartz-albite-epidote-almandine subfacies of the green-
schist facies ; the presence of the oligoclase in metapelitic rocks and of
the Ang, plagioclase+-calcite paragenesis in metacarbonatic rocks indica-
tes, according to Winkler (1966, 1970), the P and T conditions of the
initial amphibolite facies.

Overlapping the mentioned parageneses, a lower temperature as-
sociation, replacing in different degrees the minerals formed previously,
has been noticed in numerous cases. Due to the retromorphism, plagio-
clase decalcifies, garnet and biotite chloritizes and phlogopite serpentinizes.
The regional appearance of the retromorphic phenomena, correlated with
the presence of some Hercynian metamorphites (M aier, 1974)north of
the zone we are dealing with (south of the Buziag isle of erystalline schists),
indicates that this diaphthoresis represents an echo, in the infrastruc-
ture, of the Paleozoic metamorphism in the greenschist facies ; nevertheless,
this aspect has been described by Radulescu et al. (1962)*2 north of
the epimetamorphic zone of the Buziasg isle.

The parageneses due to the thermic flux resulted from the intrusion
of the Boega massif have been identified south of the Poginig, both in
metapelitic and in carbonatic rocks, being more evident as we come near
to this pluton. Thus, the formation of a new biotite, with a pleochroism
with reddish brown hues, and of andalusite has been noticed in the meta-

¢
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pelitic rocks. In the potash feldspar-rich rocks, it is observed a reduction
of potash feldspar triclinicity pointed out by the disappearance of the
cross twin, a common phenomenon in the batholiths aureola (Wrigh t,
1967); this thermic effect can be evidenced also on the Poginis r1ght
afﬂuents

In the metacarbonatic rocks in close vicinity of the massif, forsterite
(Fo,oFa,, in general serpentinized — Plate III, Fig. 3), mmera,ls of the
spinel group, phlogopite, brown-yellowish garnet (grossular?), a clino-
pyroxene with a pleochroism with light green hues with 42V = 62° and
¢ :ng = 49° (salite ?), as well as Ang, plagioclase have been identified.

Unlike the regional metamorphic phlogopite identified in the lime-
stones N of the Poginig, which occurs as submillimetric plates, generally
disposed on a schistosity plane, the phlogopite in the vicinity of the Bocga
magsif has casual orientation and larger sizes (1—5 mm), similar to the
above-mentioned minerals, except plagioclase.

In the metacarbonatic rocks, there have been found intercalations
of paraamphibolites in which the green hornblende, which can reach 1 mm,
is replaced by actinote. Decalcified plagioclase, chlorite, calcite, pistacite,
clinozoisite, pyrite and pyrrhotine occur in these rocks, ag well.

Part of the potash feldspar, not cross-twinned, from the quartz-
feldspathic rocks located in close vicinity of the contact, as well as the
more frequent appearance of tourmaline in the zone south of the Pogénis,
as compared to the northern one, can be attributed to the allochemical
metamorphic phenomena.

On the basis of the lithostratigraphic constitution, we assign, like
Maier (1974), the crystalline rocks in the Poginiy zone to the Sebeg-
Lotru Series, metamorphosed, in this region, in the staurolite-almandine
subfacies of the amphibolite facies, but affected subsequently by retro-
morphic and thermic metamorphic phenomena.

South of the Bocga massif, the crystalline schists appear in two out-
cropping zones separated on some kms by the southern prolongation of the
body as well as by more recent deposits.

Between the Bichigtin and Medvey brooks in the Drenii Hill,
Codarcea (1931) describes crystalline schists mainly represented by
ocellar gneisses, revealing also the existence of eclogitic amphibolites.

In this zone develop biotite 4- muscovite gneisses in which the
omnipresent potash feldspar occurs sometimes in fairly large amounts
and having ophtalmitic agpects; the potash feldspar ocelli, reaching cen-
timetric sizes, confer a characteristic aspect to these rocks. Potagh feld-
spar can also occur concentrated as fine small beds, parallel to the rock
schistozity, however pointing out a plagioclase substitution. Although
plagioclase usually occurs albitized, oligoclase (An,,-Anj,) could be also
identified in places.

As there are no more edifying parageneses, the oligoclase presence, the
appearance of potash feldspar megablasts as well as some blocks of eclo-
gitic amphibolites quoted in this zone become arguments in favour of a
metamorphism in the amphibolite facies, the subfacies being not specified.
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As results of the contact metamorphism due to the intrusion of
the Bocga massif, these gneisses undergo iso- and allochemical alterations.
The thermic effects are evidenced by the formation of andalusite and of a
contact biotite with characteristic pleochroism colours in reddish brown
hues as well as by the decrease of the microcline triclinicity which ocecurs
as a potash feldspar without cross-twinning. The allochemical alterations
are represented by the insinuation, on the schistosity planes of the rocks,
of the untwinned and finely crystallized potash feldspar (Plate IV, Fig. 1).
The supply of the hydrothermal solutions leads to the albitization of the

. plagioclase, the chloritization of the biotite and the deposition of metallic
minerals, such as hematite and chalcopyrite, from the alteration of which
there occur crusts of malachite and azurite.

Taking into account the presence of ocellar gneisses, the Tilva Drenii
erystalline schists zone is assigned to the Sebeg-Lotru Series. It is to be
mentioned that, in the west of the Banat Mountains, similar ocellar gneis-
ses are found also at Tincova-Poiana Rused (Krdutner et al, 1968)1*
and in the Virge{ crystalline isle (Sc¢hafarzik, 1913), but in different
tectonic units (Sdndulescu, 1975).

Crystalline schists of the Bocsita-Drimoxa zone belonging to the
micaceous gneiss complex (Codarcea, 1931) occur among Bocga
Montané, Ezerig and Zorlentu, on the southern border of the Bocga massif.

As mentioned also by Codarcea (1931), the micaceous gneiss
complex is characterized by an extremely fine and graded alternance ot
rocks in which theratios of micas,plagioclase and quartz vary considerably,
go that all transitions among micaschists, paragneisses, albite gneisses
and quartzites can be noticed. Besides the three main minerals, there are
found frequently garnets, especially in micaschists, and tourmaline, this
characterizing the Bocgita-Drimoxa zone.

Micaschists are characterized by an obvious schistosity determined
by the lepidoblastic structure ; they are constituted of muscovite, biotite,
quartz, little albite and accessory minerals among which tourmaline is
the most significant. Micas occur frequently intergrown, -constituting
millimetric flakes ; biotite is often psendomorphosed by a pennine with an
extremely low birefringence.

The micaceous paragneisses form the background against which
one features out the other petrographic types. The banks of paragneisses
have smooth and bright schistosity surfaces due to the mica abundance
and a fine ophtalmitic aspect in the breakings perpendicular to schistosity.
The cause of this texture is noticed under the microscope : plagioclase
ocelli of about 1 mm are surrounded by micas and they border on with
fine-grained quartz covers. Garnet occurs frequently as small rounded
crystals either included in plagioclase or independent in the micaceous
covers. It is seldom fresh, generally being pseudomorphosed by chlorite,

From the quantitative viewpoint, there are numerous variants, rich
or poor in quartz or miecas, with more abundant biotite than muscovite, or ,
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viceversa, etc. Nevertheless two types are more frequent, both having
an obvious microophtalmitic texture: a micaceous paragneiss rich in
biotite and muscovite and poor in quartz, with a plagioclase at various
albitization stages; an albite paragneiss, constituted of small poikilo-
blagtic ocelli of plagioclase, moulded by small biotite and muscovite.
These ocelli, usually untwinned, fresh and limpid, with a strong negative
relief, are pierced through by 1nnumerable quartz inclusions and they
often have a dendritic aspect, plagioclase skeletal forms with common
extinction surrounding the quartz globules. The ocelli are elongated, the
big diameter being 1.5—2 times bigger than the small one and the dispo-
sition of the micas covering it points to a rhombic network in whose albite
ocelli grows.

Quartzites are very rare; they constitute subordinated intercala- .
tions in which beside quartz small amounts of albite plagioclase, biotite
and muscovite are found, as well.

In this region, the metamorphites cannot be accuarately assigned to
the greenschist facies or to the amphibolite facies as the An,; plagioclase+-
hornblende paragenesis (Codarcea, 1931) is situated at the limit
between these two facies (Winkler, 1970).

The chloritization of garnet and biotite, as well as the decalcifying
of plagioclase attest also in this zone the presence of retromorphism,
identified by Codarce a (1931), too.

Nearby the Bocga massif, up to about 400—600 m from the contact,
the thermic influence appears by the formation of a contact red biotite,
of andalusite and cordierite (Plate III, Fig. 4).

As regards the appartenance of this zone to a metamorphic cycle,
there are different opinions, thus Dragulescu et al. (1967) assign
it to a Precambrian cycle, whereas M aier (1974) compares it to the
Locva Paleozoic Series.

In the latter case, the frequent presence of garnet indicates the rea-
ching, in the Birzava zone, of the P T conditions that belong to the
quartz-albite-epidote-almandine subfacies of the greenschist facies,
which would point to an increase of the intensity of the Paleozoic meta-
morphism from the south northwards.

3.2. Sedimentary Formations

In the neighbourhood of the Bocga massif, sedimentary formations
pertaining to the Supragetic nappe (S&ndulescu, 1975) appear
at Valeapai, in the Forunga Hill as well ag on some rlght affluents of the
Poginig. They have been mentioned also by Halava ts and assigned

to the Jurassic.
) Codarcea(1935) shows that sandstones and conglomerates appear
under the limestones considered by him as Dogger, and indicates that
these limestones are overlain by the Upper Oretaceous deporits represen-
ted by red marly-limestones with Rosalina.

8 — c 1783
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Soigan (1957)4 assigns the limestones and the marly limestones
to the Upper Jurassic-Lower Cretaceous. He confirms the existence of the
Senonian red marls from the Tuga Valley, the organogenous limestones
overlying them representing the Tortonian, of the Leitha type, with
Lithothamnium.

Nastaseanu and Boldur (1964) reach the conclusion that
the sedimentary deposits in the Valeapai region constitute a syncline
trending NNE-—SSW, with a periclinal closure southerly, where the
flanks consist of Carboniferous conglomerates and very micaceous sand-
gtones and the filling of Middle Jurassic limestones. They also point out
the existence of a fault which would divide this syncline into two compart-
ments, the northern compartment overthrusting the southern one. The
conglomerates and the sandstones are assigned to the Carboniferous on
the basis of the similarity with the Stephanian deposits in the Regita zone,
and the Echinid-bearing spathic limestones to the basal part of the Dogger
in the marginal facies, known in the Regita zone.

In the Forunga Hill, between the Firciuga quarry in the south and
the Pascaru quarry in the north, situated at about 600 m one another, on
the right bank of the Pogénig, there appears a small graben with Paleo-
zoic and Mesozoic deposits.

Orthoquartzites and quartzitic microconglomerates, slightly ce-
mented with a siliceous matrix of precipitation with reworked fragments
of metaquartzites and more rare paragneisses, can be assigned to the
Upper Paleozoic. Between them there are intercalated coaly clayey black
schists and two levels of dacites, pointed out by Russo et al. (1973),
who identified them as ‘‘porphyries”. The absence of thermic effects in
the neighbouring sedimentary rocks and the fact that in the deposits
among which dacites are ‘‘intercalated’ dacitic pyroclastites occur too,
make us consider that these eruptive rocks could be of the same age,
that is Carboniferous. ,

The existence of dacites in the sedimentary rocks in the Valeapai
zone differentiates it from the Regita zone, where only intercalations of
cinerite products of the Carboniferous magmatism are to be found.

The only place where effusive rocks are found in the Permo-Carbo-
niferous of the South Carpathians is the Danubian Autochthon: the
Svinita and Presacina zone, therefore having, from the structural point
of view, an entirely different position.

In the Firciuga and Pascaru quarries there appear grey massive
limestones, confered by various researches to the Jurassic. These lime-
stones are disposed either on the orthoquartzites attributed to the Upper
Carboniferous, or directly on the crystalline schists. More detrital levels,
where elements of metaquartzites and quartz very slightly rolled abound,
appear always at the ground level of the limestones.

Examined in thin sections!®, these limestones are constituted of .
fragments of limestone, reworked metaquartzites, rare grains of tourma-

14 Arch. L G.G. Bucuresti.
15 The microfacies have been studied by M, S&ndulescu.
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line and flakes of muscovite, cementéd with a microcrystalline matrix
of carbonate. The limestones are often penetrated by fissures filled with
calcite on which films of iron oxides are also noticed. Organic leavings
represented by Orbitolina and calcareous algae of the Arhaeolithothamnium
type are found, as well. Their presence allow us to assign the limestones
to the Lower Cretaceous, the Urgonian respectively.

In a quarry situated half distance between the Firciuga and Pascaru
quarries, clayey schists with lenticular .intercalations of conglomerates
appear crushed in a small graben approximately striking NW—SE. Glo-
botruncanides indicating the Cretaceous age (Sd&ndulescu,in Russo
et al., 1973) could be identified in the clayey schists, in thin sections.

Taking into account some features of the sedimentary rocks in the
Valeapai zone, such as:

a) the presence of the dacite intercalations in the Carboniferous;

b) the transgressive character of the Urgonian and the lack of the
entire Mesozoic-pre-Cretaceous sequence ;

¢) the development of an Upper Cretaceous in pelagic facies, this.
zone can be considered different from the Regita zone (a sedimentary zone
corresponding to the westernmost part of the Getic domain) featuring a
characteristic of the inner part of the supragetic unit, according to
Sdndulescu (1975).

Sedimentary formations subsequent to the banatitic intrusions
appear in the western, northern and eastern parts, advancing to the top
of the hills from the periphery of the Bocga massif. They are represented
by Tortonian limestones of the Leitha type, found in the Forunga Hill
(Soigan,1957)%, in the hill north of the Vornic Valley and at Zorlentu,
as well as by Pannonian deposits constituted mainly of sands and sand-
stones, more or less friable, and clays and marls, subordinately.

The Quaternary deposits appear both on the lower tops in the vici-
nity of Birzava and Pogénis, where they are represented by terrace gravels,
and along the main water flows, where the alluvial deposits strongly
advance towards the interior of the massif.

3.3. Antebanatitic Eruptive Rocks

Hornblende dacite metrical intercalations were identified in the
deposits assigned by Ndstdseanu and Boldur (1964) to the Car-
boniferous in the Forunga Hill. The presence of some piroclastites with
dacite elements, noticed also in the Forunga Hill, allow us to consider
“them as products of a Carboniferous volcanism.

Similar dacites occur even along the Pogénis Valley course as well
as on its left slope, in the area of the villages of Birbosu and Duliu. In
these zones, they can be mapped on surfaces of about 1 sq. km, but no
age relationships with the surrounding rocks can be noticed. It is only in
a single place, namely a brook at the bridge between the Duldu and Valea

Mare localities one could observe that the dacites come into contact with
{

16 Quoted papers, point 14,



116 DOINA RUSSO-SANDULESCU et al. 12

the crystalline schists, according to an approximately vertical plane with
an E—W trend. The absence of some exposures good enough at the limit
between the two rock types does not allow us to clear out the origin of
this contact which can be either tectonic or intrusive.

It is to point out that the outcropping areas of dacites in the left
slope of the Pogénis are relatively large, but the thicknesses on which they
have been noticed do not exceed some tens of metres. Their petrographic
identity with dacites interbedded in the Carboniferous sediments in the
Forunga Hill, although having smaller thicknesses, allow us to assign
them to the Carboniferous, as well. The different thicknesses on either
slope could be due to a fault situated in the Poginis River zone.

Dacites are rocks with a porphyric structure evidenced by horn-
blende and plagioclase phenocrysts which reach 2—3 mm, in a micro-
crystalline matrix very often hydrothermally altered (Plate IV, Fig. 2);
however, even the plagioclase feldspar is often kaolinized and calcitized,
and the opacitized hornblende preserves only the specific hexagonal basal
outlines. For this reason, fairly strict mineralogical determinations were
very difficult to carry out, the two gathering places of the chemical ana-
lyses (Table 5, samples 262 and 1341) being the only spots where the
dacites offered favourable conditions for determinations.

Although quartz has never been noticed in phenocrysts, it seems
that it does exist in the matrix (now recrystallized), as the chemical ana-
lyses of these rocks permitted the calculation of a remarkable amount of
normative quartz. The plagioclase phenocrysts, twinned according to
the albite Ala-B, pericline and albite-Karlsbad laws, are zoned, with very
narrow recurrent zones, the anorthitic average being of 40—45 %. On
the QAP diagram (Streckeisen, 1967), one could notice that the
analysed rocks correspond to dacites.

Projecting the chemical parameters of these rocks into the varia-
tion diagrams of the rocks of the Bocga massif, one could identify the devi-
ation of the figurative points from the banatitic median lines, a fact which
confirms the appartenance of dacites to another petrologic province.

It is to point out that these dacites in the Poginiy Valley present
intense hydrothermal alteration phenomena, whereas the rocks of the
Boega massif in their close neighbourhood (the Birbosu Valley) remain
practically fresh ; this fact pleads also for their age previous to the empla-
cement of the banatitic body. '

4. The Structure of the Bocsa Massif

Since 1953, Constantinof noticed that in the zone of the
Birbosu and Pietrii Valleys, the rocks of the Bocga massif show minera-
logical features different from the typical granodiorites, differentiating
pyroxene granodiorites, quartz monzonites and syenodiorites.

Our researches from 1971 —1975, based on numerous point-count
analyses (220), which covered relatively homogeneously the outcrop-
ping surface of the massif (the fields of this projections are rendered in
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TFig. 1), accompanied by the microscopic examination of about 800 thin
sections and supported by 50 chemical analyses carried out on the massif
rocks, allowed us to individualize and outline three distinet units.
Previously (Russo et al., 1973) they were separated as ‘‘the bor-
der unit”, in which one could dlstmgulsh “the marginal zone — A,”,
“‘the transition zone — A,"”, and a ‘‘central unit — B”’, then as ‘‘the Wes-
tern unit’’ with a marginal and a transition zone and “the eastern unit”’
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Flg. 1. — Limits of the projection fields of the rocks of the B;(1),
By(2) and By4(3) units in the Bocsa massif on the modal QAP dia-
gram.

{(Russo etal., 19737, 197418), In order to simplify this structural set-up
of the Bocga unit, we use for the three sectors mentioned before the
denominations, as follows : “Bocga 1 western unit”’ (B,), ‘Bocsa 2 middle
unit” (B,), and ‘“‘Bocsa 3 eastern unit” (Bs).

It is to be pointed out that in the B, and B, units with schlieren
differentiation characters they could be represented on the geological map
on the scale 1 :50 000 only simplified, in many cases the modal composition .
being extremely variable, sometimes on the scale of the outcrop or even
of the specimens. We also point out that although the cartographic limits
separating the schlieren of the B, and B, units have been traced peremp-
torily (in order to render more suggestive the geological map of the Bocsa
massif), in the field the passings are progressive, sometimes even imper-
ceptible with the naked eye.

17 Quofed papers, point 9.
18 Quoted papers, point 10.



1%

118 DOINA RUSSO-SANDULESCU et al. 14

The separation of the three units mentioned above has been possible
due to the specific features of each of them from the structural, chemlcal
and mineralogical point of view.

The Bocsa 1 western unit develops in the Western part
of the massif as a continuous strip between the Pogénig and the Birzava
rivers, on a lenght of 13 km and a width, noticeable at the surface, of
maximum 3 km. Westwards, this unit is in direct contact with the crystal-
line formations of the Valeapai-Duldu zones and the dacites (considered
Carboniferous in age), south of the Barbosu Valley its westernmost part
being covered by the Pannonian Depression deposits. Eastwards, the B,
unit comes into contact, on its entire length, with the B, median unit.
It is to be pointed out that in the juxtaposition zone of the two units,
the hydrothermal alteration phenomena, on the one hand, and the super-
position of the weathering, on the other hand, made the distance among
the fresh outcrops at the limit between the two units to be of the order of
tens of metres (sometimes hundred of metres), so that the limit traced on
the map has an interpolation character.

The characteristic features which permit the individualization of
the B, unit are, as follows :

— a very strong schlieren structure ranging from the order of cen-
timetres to that of hundred of metres. Although the extremely reduced
degree of exposure of the region does not permit the detailed observation
of the forms and positions of these schlieren, in some cases, the occurrence
of rocks with identical mineralogical and chemical characteristics on fairly
close section pointed out the elongated forms of the schlieren according
to a NE—SW trending. By extrapolation, also when such schlieren have
been found only on isolated section, they have been outlined according
to the same trending. In the absence of any indications as regards the
direction of the dip of the schlieren, the limits have been traced regard-
less of the relief ;

— another characteristic of the B; unit is given by the subalkaline
chemism, the rocks having small to moderate amounts of SiO, and high
contents in alkalies, generally accompanied by appreciable amounts of
caleium and siderophile elements (especially Fe, Ti, V, Sc¢);

— the variety of petrographic types (diorite-gabbros, quartz mon-
zodiorites, quartz monzonites and granites) with a relatively low content
in quartz and a high content in mafic minerals (excepting granites);

— finally, another feature of the B, unit is rendered by the frequent
presence of a clinopyroxene with exsolutions of ferromagnesian phase and
of orthopyroxene, as well as the frequent appearance of some nuclei or
even crystals of basic plagioclase of the bytownite type.

The B, unit, having the above-mentioned characteristics, develops
from the northern part of the massif, on the ITula Brook, the Gherghei,
Cérpinig and Arinieg Valleys, then towards the south-east, in the Birbosu
Valley basin, the lower basins of the Simizilor and Vornic Valleys, on the
Buriu Brook and the Pietrii Valley, disappearing under the Neogene and
Quaternary deposits in the vicinity of the Bocga Roméind locality.
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In the southern part of this unit, the quartz monzonites clearly
predominate, the more basic quartz monzodiorite schlieren being sub-
ordinated both as regards the number and the sizes ; the granitic schlieren,
although thin, are extremely frequent. In the northern part, in the Béirbosu
and Ariniegului Valleys basins, the quartz monzodiorites occupy important
surfaces ; schlieren of diorite-gabbros also occur and the granitic schlieren
- are less conspicuous. The most important schlieren of diorite-gabbros occurs
on the Arinies Brook and its right affluents; it can be traced on a length
of over 500 m and a width of about 100 m.

In the contact zone with the crystalline rocks or with the Carboni-
ferous dacites, there is a porphyric facies of the quartz monzonites and

the quartz monzodiorites, given by the wide development of the grey plagio- °

clases (up to 7—8 mm) and by the submillimetric size of the potash feld-
spar-and quartz crystals of the mesostasis.

The Bocgsa 2 median unit. This unit has a length of
about 13 km and a width ranging within1 —3km ; it outcrops in the upper
basins of the Nucului Brook, the Cirpinig, Arinieg, Bdrbosu and Reiban
valleys, in the middle basin of the Simizilor and Vornic valleys, at the
springs of the Pietrei Valley to the south, on theleft tributaries of the Birzava,
in front of the Bocga Romand locality. Westwards, the Bocga 2 median
unit is adjacent to the B, unit, the nature of this contact being mentioned
above. Eastwards, the B, unit comes into contact with the B; unit ac-
cording to amuch better definedline, which could be followed especially on
the Valea Mare and the Smida Valley; southwards, this limit has been
interpolated largerly, the distance between the outcrops with fresh rocks
which can be identified being of the order of hundreds of métres.

Intense hydrothermal phenomena, among which the kaolinizations,
accompanied by circulations of solutions which -deposited pyrite, have
been noticed very frequently in the contact zone between the B, and B,
units. In this contact zone there have been also noticed, on a width of
some hundreds of metres, rocks of the B, median unit in which quartz
shows undulatory extinctions on mosaic structures, the more obvious the
closer the contact is, thus pointing out that these rocks have undergone
dynamic stresses. This effect increases proportionally to the quartz amount
in the rock, so that monzogranites present such quartz more frequently
than granodiorites.

The characteristic features which allowed us to separate this unit
are, as follows :

— a large schlieren structure, generally easy to map, the petro-
graphic variations occurring on much larger areas;

— a calco-alkaline chemism characterized by moderate to high con-
tents in Si0,, moderate contents on alkalies and relative small in ferro-
magnesian elements ;

— a moderate petrographic variety, most of the rocks belonging
to the monzogranites and granodiorites group, monzonitic or monzodio-
ritic rocks occurring only subordinately ; all these rocks have in common
a moderate content in quartz and a low content in melanocrates ;
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— the frequent presence of some relicts of pyroxene in hornblende
and of a xenomorphous biotite, finely crystallized and with apleochrmsm
in reddish brown hues, more obvious in monzogranites.

Within the B, unit, there have been separated some monzogranite
schlieren, which develop chieﬂy in the south, while granodiorites predo-
minante, in the north. On the left affluents of Valea Mare, a thin schliere
of more acid rocks, whose chemical and mineralogical composition resem-
bles that of real granites with almost equal shores of quartz, potash feld-
spar, and plagioclase, has been encountered.

On the right affluents of the Smida Valley there appears a monzo-
granitic schliere where the porphyric character of the rock structure, given
by the plagioclase phenocrysts encompassed in a mesostasis of potash
feldspar and finely crystallized quartz, is very striking.

The monzogranitic zone in the south of the B, unit is interesting
because relicts of fresh clinopyroxenes with exsolutions of ferromagnesian
phase have been found.

The Bocsa 3 eastern unitoeccupies two thirds of the visible
part of the massif, north of the Birzava Valley, on a length of about 12 km
and a width of 6—9 km, among Firliug, Zorlentu, Ezerig, Bocga Montana
and Bocsa Roménd. Westerly, the B; unit borders on the median unit and
south-easterly it comes into contact with the crystalline schists of the
Bocsita-Drimoxa zone. North-eastwards, the Neogene sedimentary for-
mations are extended towards the top, and the alluwa of the Poginig
River, as well as those of the Birzava River, limit the outcropping zone of
the unit. South of the Birzava flood plain the B, unit extends over 13 km,
growing narrower in the zone of crystalline schists of Ocna de Fier-
Dognecea. The western boundary of the B, unit has been already discussed,
however, we have to specify that the undulatory extinctions, as well as
the quartz granulation, have not been noticed any more in the rocks of
the B, unit.

The main characters which led to the separation of this unit are, as
follows :

— the fairly advanced petrographic homogeneity, determined by
the extension on more than 100 sq. km of the hornblende biotite granodio-
rites, north of the Birzava River,

— a calco-alkaline chemism characterized by moderate contents
in 8iQ,, relatively low in alkalies and moderate in caleium and siderophile
elements (especially Mg, Cr, Ni);

— from the mineralogic point of view, a constant composition of
plagioclase, Ang_,, with very numerous recurrent zones which do not
imply significant anorthitic variations. We have also to point out the
conspicuous idiomorphism and the large size of hornblendes and biotite,
the latter with pleochroism colours in dark hues of olive brown ;

— the constant presence of the centimetric enclaves of porphyric
monzodiorites.

‘Within the rocks of the B, unit, porphyrie structures have been no-
ticed, given by the development of plagioclase and melanocrates as phe-
nocrysts in a fine-grained potash feldspar and quartz matrix. These strue-
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tures, which can be identified in places within the whole unit, appear
more frequently on the border, both in the southern part of the limit
towards the B, unit and at the contact with the crystalline schists in the
Hotarului Valley. In the latter zone, a certain enrichment in mafic mine-
rals is noticed, some rocks corresponding to melagranodiorites.

The above-mentioned facts point out the specific features of each
of the units separated within the Bocsa massif, rendered in Table 1. One
can notice that, although some features can oceur in two of the three units"
(which are usually ad jacent), no feature is common for the whole Boesa
banatitic massif, each unit having its individuality.

TABLE 1 \A*T;, T
The Main Characleristics of the Unils of the Bocsa Massif u\(f‘ W g
Bl B2 ' B3
Structure marked in schlieren large schlieren homogeneous
Chemism : subalkaline calc-alkaline calc-alkaline
Si0, little moderate moderate
alkalies much moderate little
siderophile much moderate moderate
elements (Fe, Ti, V, Sc¢) little i moderate
l (Mg, Cr, Ni)
Petrographical large : medium : small :
variability diorite-gabbros granodiorites granodiorites
quartz monzodiorites monzogranites |
quartz monzonites !
granites '
Minerals orthopyroxcne clinopyroxene
a clinopyroxene relicts
hornblende hornblende hornblende
biotite biotite biotite

5. Petrography of the Massif Rocks

As the units previously described have a conspicuous individuality,
the petrography of the Bocsa massif will be dealt with differentiately on
each unit.

5.1. Description of the Rocks of the Bocsa 1 Unait

Subalkaline rocks, represented by diorite-gabbros, quartz monzo-
diorites, quartz monzonites and granites, have been found in this unit
(For details see annex to Table 2).

! Diorite-gabbros. Both macro- and microscopically, these
rocks present charactemstws proper to diorites and gabbros ; the differen-
tiation between the two.types would be possible only on the basis of pla-
gioclase feldspar which in diorites is more acid than 50- % An, and in gab-

X
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bros it exceeds this amount (S treckeisen, 1967). Nevertheless, we
assigned them to one type as within these schlieren with basie characters
there appear rocks in which plagioclase is ranging-around values of 50 % An.
) The diorite-gabbro schlieren are obvious by their colour contrast,
due to the increase of mafic minerals. The characteristic features of these
rocks, besides the high mafic content, are as follows :

— the equigranular structure which differentiates them from several
types of rocks of the B, unit that, generally, have porphyric structures ;

— under the microscope, one can notice glomeroporphyric associa-
tions of pyroxene or biotite and hornblende which give them a special
character ; :

— the plagioclase feldspars, very finely polysynthetically twinned,
occur less zoned as compared to other types of rocks (Plate IV, Fig. 3).

Besides plagioclase, which usually ranges within 1—2 mm and cor-
responds to an andesine-labrador with rare bytownitic nuclei, some per-
centages of untwinned potash feldspar and quartz occur, too.

The melanocrate minerals are represented by clinopyroxene with
exsolutions of ferromagnesian phase (pigeonite?), orthopyroxene, bio-
tite, sometimes hornblende, too. It is to be pointed out that some diorite-
gabbros are formed only of pyroxene and little biotite, while others contain
also significant amounts of hornblende, pyroxenes being only leavings in
the latter.

Quartz monzodiorites. These rocks present the most
different aspects within the Bocga massif as they appear as a link between
diorite-gabbros, on the one hand, and quartz monzonites, on the other
hand. That is why, the passings between the before mentioned types are
practically invisible in the field, they being separated only by the micro-
scopic study. :

The quartz monzodiorites are rocks of a dark grey colour but they
can also present other colours due to these transition types: when the
amount of potash feldspar increases there appears a pink hue and when
plagioclase is very abundant the rock becomes light grey.

The microscopic characters of the quartz monzodiorites are domi-
nant by the existence of a finely crystallized mesostasis formed chiefly
of quartz, plagioclase and untwinned potash feldspar, constituting a
matrix typical of the porphyric rocks (Plate IV, Fig. 4).

The plagioclases of the quartz monzodiorites are quite interesting ;
they have often nuclei (sometimes occupying even 2/3 of the crystal) with 809,
An, surrounded by more acid zones of Ansy.44, Sometimes with an external
zone of Ang;. As the global anorthitic composition of these plagioclases, as
well as of diorite-gabbros, varies around 50 9% An, the denomination of
the rocks would be, according to Streckeisen, of quartz monzodio-
rite-gabbros, shortly quartz monzodiorites. )

Quartz monzonites are the rocks with the most striking
characters, which gave the specific feature of the Bocsa 1 western unit.
Although these rocks have been grouped, from a petrographical,
and chemical viewpoint, under the name of quartz monzonites, they
can present varieties both of the potash feldspar/plagioclase feldspar ratio
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and of the quartz content, their field being large enough on the QAP
triangular diagram. We have also to point out a structural variability,
equigranular or porphyric types, with extremely different granulations
oceurring, as well. The decrease -of the ¢ content below 5 9%, leads to the
projection of some rocks — usually with a porphyric structure — in
the monzonites field (Streckeisen, 1974).

Thus, porphyric monzonites, ranging from grey to black, due to
the development of some smoky plagioclase phenocrysts, appear in the
Béarbosu-Arinies zone. These feldspar crystals can have millimetric sizes ;
they correspond to a labrador, sometimes with bytownitic nuclei and ande-
sine external rings. A dynamic effect, represented by bendings of the twin
planes in the centre of the crystal — effects which cannot be found in the
more acid zones from the edge of the crystals — has also been noticed.

According to the way of development of the potash feldspar, there
are two types of quartz monzonites : the first type, in which the poi-
kilitic structure of the potash feldspar gives specific ,,monzonitic’’ features
to the rock (Plate V, Fig. 1), and the second type, in which the potash
feldspar crystals are fine, equigranular, with mesostasis characteristics.

Accompanying the omnipresent orthopyroxene, clinopyroxene is
also frequently found but in reduced amounts ; its characteristics are simi-
lar to that from diorite-gabbros. There is a negative correlation between
the orthopyroxene presence and the hornblende amount, the latter being
more abundant when orthopyroxene is missing.

A final remark on the quartz monzonites refers to the aspects of
the rocks in the apophyses that penetrate into the crystalline schists in the
north of the Grini Valley, in which the phenocrysts are practically repre-
sented only by smoky plagioclase with numerous basie nuclei and the ground-
mass, constituted of very small crystals of potash feldspar and biotite,
is reduced as compared to the other types within the massif (Plate V,
Fig. 2).

Granites of the B; western unit have a segregation character;
they occur as schlieren of thicknesses varying from some centimetres to
some tens of metres. Within them one can notice a significant increase of
the amount of potash feldspar and, to a less extent, of quartz, simulta-
neously with a decrease of the amount of mafic minerals and plagioclases.
It is to be emphasized that the mafic minerals are usually represented
only by biotite and seldom by hornblende.

The segregation granitic rocks are finely crystallized, often with
aplitic aspects, continuous passings between them and the surrounding
monzonitic rocks, without clear contacts, being noticed.

On the QA P diagram these rocks are projected at the bottom of the
granites field ; there is, however, a passing from the granites field towards
the quartz monzonites field, especially at the limit with quartz syenites.

As a matter of fact, the gradual passings from one type of rock to
another are characteristic on the QAP diagram of the B, western unit
(Fig. 2). Thus, it is noticed that the differentiation of schlieren from rocks
with subalkaline features takes place with small to moderate amounts
of quartz, with a change of the potash feldspar/plagioclase feldspar ratio.
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Except the granitic schlieren mentioned before, diorite-gabbros, quartz.
monzodiorites and quartz monzonites of the B; unit have similar quanti-
tative and qualitative contents of biopyriboles, and plagioclases with
common features given by the existence of some smaller or larger nuclet
of labrador or bytownite caught in a plagioclase with andesine content.

Q

Fig. 2. — Modal QAP diagram of the rocks of the B; unit.

5.2. Description of the Rocks of the Bocga 2 Unit =

Within the Bocesa 2 unit the petrographic types are less varied, being
represented by granodiorites and monzogranites. On the QAP diagram
(Fig. 3) one may notice that the projections of the point-count analysed
rocks exceeds little the fields of granites and granodiorites, by more reduced
contents in quartz. . ' :

Granodiorites of the B, units are equigranular, gray or gren-
enish gray rocks; the sizes of the minerals do not exceed 1—3 mm. With
the naked eye one may observe that both hornblende and biotite do not.
build up agglomerations; they are most often spread among the leuco-
crate minerals, the colour index of the rocks being relatively low.

Under the microscope, it has been often noticed a preferential dispo-
sition of the plagioclase crystals, which gives a weakly oriented texture
to the rock (Plate V, Fig. 3).

Plagioclase feldspar, corresponding to an An,._,, andesine, with
rare more basic nuclei of Ang,, is very intensely polysynthetically twinned,
a specific feature of the rocks of the B, unit. As the potash feldspar is an
intermediary microcline, it may or may not present cross twinning. The



21 . BOCSA BANATITIC MASSIF 125

quartz of these rocks occurs frequently with undulatory extinetions, a
characteristic which becomes more conspicuous towards the contact with
the B, unit. ‘

In the granodiorites of the B, unit there occur regularly within
hornblende, which have an extremely low idiomorphism and is frequently

Q

Fig. 8. — Modal QAP diagram of the rocks of the B, unit.

pennitized, small calcite or uralite nuclei considered as formed on clino-
pyroxene remains, as a result of their pseudomorphosis by hornblende.
Such aspects are found also in the monzogranites in the south of the B,
unit where the nonhydrothermalized pyroxene remains, included in horn-
blende could be determined as augites with exsolutions of ferromagnesian
phase (pigeonite ?). We point out that hornblendes with pyroxene nuclei,
transformed or not, which appear in the rocks of the B, unit, remind of
those in the rocks of the B, unit.

Monzogranites of the B, unit are rocks of a light colour,
with a medium to small granulation (1—-2 mm), with a low content in
mafic minerals, among which biotite predominates.

Under the microscope there appear both equigranular and porphyric
struetures, with plagioclase phenocrysts; the latter are particularly fre-
quent in the monzogranitic schlieren on the Smida Valley and its right
affluents.

Plagioclases from monzogranites keep a high anorthitic content —
Ang,,_,, — and potash feldspar is an intermediary microcline, cross twinned
or not. The characteristic feature of these rocks isgiven by the undulatory
extinctions and the quartz granulations which can reach real paving struc-
tures (Plate V, Fig. 4). :



126 DOINA RUSSO-SANDULESCU et al. 22

Biotite from monzogranites is also characteristic as againgt the other
rocks of the Bocga massif, appearing as small xenomorphous crystals
with a pleochroism in reddish hues. Hornblende has uralitized or chlori-
tized clinopyroxene nuclei which have also been found in the south of
the B, unit.

Sometimes the amount of hornblende is extremely reduced, biotite
‘being practically the only mafic mineral ; the percentage of potash feld-
spar and quartz increases so that there occur metrical-sized schlieren,
which cannot be mapped, of real biotite granites (left affluents of Valea
Mare). These rocks, with relative equal ratios of potash feldspar, quartz
and Ang, plagioclase, represent schlieren of more acid rocks, mineralogi-
cally and structurally different from the aplites of the dyke sequenceof
the massif.

The high percentage of accessory minerals, among which sphene pre-
dominates, constitutes another characteristic of the monzogranites of
the B, unit.

The QAP diagram of the B, unit (Fig. 3) shows that the rocks of
this unit are projected on either part of the granite-granodiorite limit,
occupying a field more reduced than that of the B, unit, and situated at a
higher level of the @ rate (18 —25 per cent).

5.3. Déscription of the Rocks of the Bocsa 3 Unit

On the QAP diagram (Fig. 4), the rocks of the B; unit are projected
on a reduced field, centred on granodiorites, exceeding a little towards
monzogranites and monzodiorites.

Fig. 4. ~ Modal QAP diagram of the rocks of the B, unit.
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Granodiorites of the B, unit are rocks of a light gray colour due to
the predominance of feldspars and present a variegated aspect because
of the hornblende black prisms, which may reach 1 cm, as well as of the
millimetric ‘‘rolls”, of pseudohexagonal biotite. The small variations of the
amount of plagioclase, potash feldspar and quartz ratios are hard to iden-
tify in the field, however, zones enriched in melanocrate minerals are no-
ticed macroscopically in the south of the B; unit, near the limit with the
crystalline schists ; an excellent outerop of such rocks (melagranodiorites)
occurs in the Hotarului Valley, when entering the village of Ezeris. The
porphyric structure of some granodiorites in the south-west of the B; unit
or in the Cremenita Brook-Dosului Valley zone, in which quartz and po-
tash feldspar crystals, with a submillimetric size, form a mesostasis sur-
rounding millimetric phenocrysts of plagioclase, biotite and hornblende,
is noticed macroscopically, too (Plate VI, Fig. 2). The large granulation
(5—8 mm) of the zone with monzogranitic tendency in the upper basins

of the Strimba and Satului valleys (Plate VI, Fig. 1) constitutes another .

characteristic which is easily noticed. The almost permanent presence of
some monzodioritic centimetric enclaves which, in some outcrops, are one
on a square metre is also specific to the granodiorites of the B, unit.

The microscopic examination helps us to identify some peculiarities
of the minerals forming the granodiorites of the B, unit. Thus, plagioclases
are strongly zoned, generally recurrently, with compositions varying
between An,,_g; usually presenting a narrow margin with Ang,_,,.

Potash feldspar corresponds to an intermediary microcline in which
the cross twinning is extremely rare, normally when the quartz of the
rock presents undulatory extinctions, probably due to some tectonie com-
pressions.

Quartz is a significant constituent of the granodiorites of the B,
unit where it is generally more abundant than in the B; and B, units.
It forms xenomorphous grains of 0.5—2 mm which are polyecrystalline
when larger. Its extinction is normal, sometimes undulatory. In the
latter case a stressed polycrystalline character of the grains occurs with
intergrowth of the individual crystals, also due to the stress.

Biotite and hornblende appear constantly; however, their ratios
vary very much so that varieties, in which either biotite or hornblende
predominates, could be separated if these inversions were not at random.

Biotite is uniform as regards the colour, being characterized by a.
strong pleochroism : Ng, Nm — dark brown, Np — light yellow. The
absence of clino- and orthopyroxenes is specific to the B; unit. No pyroxene
relicts have been found in the thin sections examined in this unit.

Apatite, opaque minerals and sphene are the most frequent acces-
sory Iminerals, zircon appearing far more seldom ; the opaque minerals
and sphene may sometimes form grains large enough to include small
hornblende idiomorphous crystals. Alanite, as large crystals, occurs more
rarely (Plate VIII, Fig. 4).

The enclaves which appear in the B; unit have been con-
sidered by Codarcea (1931) as ‘‘melanocrate separations”, there-
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fore early crystallized mineral agglomerations ; however, they have to
be studied in detail as there are at least two -distinct types.

— A first category is given by the small enclaves, generally under
5 cm, round, formed of poikilitic potash feldspar crystals of about 1 em
which may be easily noticed in samples due to the reflexes on the clea-
vages, filled with submillimetric crystals of hornblende, biotite, plagio-
clage and accessory minerals (Plate VI, Fig. 3). Sometimes these encla-
ves may have a porphyric tendency, some hornblendes reaching 2—3 mm.
The transition towards the host rock takes place rapidly, on about 1 mm,
but the granodiorite minerals advance a little more in the enclave, this
tendency being very conspicuous for the potash feldspar which seems to
extend itself directly in the enclave. The homogeneous nature of segrega-
tion of these enclaves (Didier, 1964) is obvious, they occuring as
parts in which the broadly developed minerals of the main phase of
crystallization are absent, the potash feldspar of the final stage including
directly the microcrystals of the first phase.

— A second category of enclaves, which may exceed 1 dm in diame-
ter, more seldom even 2 dm, is monzodioritic ; it differs from the first
one by a much smaller amount of potash feldspar which appears aslittle
crystals, as well as by the presence of quartz (10—20 9%, of the rock),
also xenomorphous, encompassed in the spaces among the plagioclase,
hornblende and biotite microcrystals. The rare millimetric idiomorphous
phenocrysts of plagioclase and the appearance of the hornblende pheno-
crysts of larger sizes (Plate VI, Fig. 4) represent other characteristics
of these enclaves. '

Although Codarcea (1931) also considered these enclaves as
simple melanocrate separations, the peremptory character of their limit
and their striking uniformity within the massif, made us have our
doubts about this explanation (Russo et al., 1973)®. The recent map-
ping of the continuation of the B, unit, south of Birzava, pointed out
the existence of some porphyric monzodiorites, identical as concerns the
structure and the composition with: the above mentioned enclaves.

One of the most accessible and valid outerops is that located on the
left bank of the Birzava River, on the road between the localities Bocga
Montan# and Bocsa Roménd, 200 m upstream the gas station. Here,
the crystalline schists, intrudéd by porphyric monzodiorite dykes, are
penetrated by granodiorites which, using the same ways of access as the
dykes, succeed to catch monzodlomte blocks of varlous sizes — metric to
decimetric enclaves (Plate II, Fig. 1, 2, 3). _

The remarks show clearly that the porphyric monzodiorites are
previous to the granodiorites of the B, unit; the latter broke and carried
along kilometres, such enclaves did not succeeded to digest.

The missing of such enclaves within the B; and B, units attest the
emplacement of the mentioned porphyric monzodiorites in the time inter-
val between the formation of the B, and B, units. The absence of pyroxenes

19 Quoted papers, point 9.
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in these enclaves of relative basic rocks (minerals characteristic of the B,
and B, units), as well as the nature of plagioclase, hornblende and biotite,
brings them near the mineralogic composition of the B unit.

The homogeneous field of the rocks of the B; unit could be noticed
from the QA P diagram of the B; unit. In a single place, on the Valea Mare,
in the zone of contact between the eastern and median units of the
Bocga massif, there has been found a metric outerop of quartz monzodio-
rite, fairly rich in biotite and hornhlende, with numerous extremely mela-
nocrate “‘patches’ and pierced by aplitic veins. As there is no outcrop to
permit us study the nature of the limits of this petrographic type with the
surrounding rocks, the equigranular quartz monzodiorite could be equiva-
lent to the monzodioritic enclaves mentioned before. In this case, its occur-
rence on the contact of the B, and B, units is in favour of the hypothesis
of the formation of these rocks during the time interval between the em-
placement of the two before mentioned units.

6 . Mieroscopic Description of the Main Roek-Forming Minerals

In order to point out the particular or general mineralogic charac-
teristics of the three units constituting the Bocga massif, the most impor-
tant minerals from the petrogenetic viewpoint (feldspars, amphiboles,
pyroxenes) have been studied in detail using the universal stage method
and the opaque minerals have been studied chalcographically.

6.1. Plagioclase feldspars present features common to all units as
well as certain features specific to each unit. Thus, the common features
are ; the stressed idiomorphism with a prismatic habit and the permanent
existence of the twins. The variation of the anorthitic composition, zoning
type and the character of the twins differentiate the plagioclases in the
rocks of the three units of the massif.

— In the quartz monzodiorites and monzonites of the B; unit one
can notice two erystallization generations of the plagioclases. A first gene-
ration, quite obvious in the rocks near the contact with the ecrystalline
schists, forms the phenocrysts of these porphyric rocks; towards the in-
terior of the B, unit, the dimensional contrast with the plagioclases of the
second generation decreases.

Macroscopically, the plagioclases of the first generation occur as
smoky, idiomorphous, large crystals (3—7 mm). Under the microscope,
their fairly high anorthitic composition (60 —80 9%, An), corresponding to
labrador-bytownitic terms, has been determined. A peripheral zone, and
some corrosions checked by cleavages, occurring in the very interior of the
crystal, have a content of 44—40 per cent An; a narrow zone with Ang,
is pointed out sometimes at the edge of the crystal (Plate VII, Fig. 1).
As mentioned before, in the interior of the B; unit, these plagioclases of the
first generation occur less obviously, often being only centres of the plagio-
clases of the second generation ; in this case one can notice that the ben-

9—c. 1788
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ding of the twins, a characteristic very frequent with the plagioclase of the
first generation, do not occur any more in the second generation (Plate
VII, Fig. 2). -

The plagioclases of the second generation usually present smaller
sizes (1—3 mm) and a composition of 40—50%, An corresponding to the
external zone and to the corrosions of the basic plagioclases of the first
generation. These crystals do not show dynamic effects, even when strong
bendings of the twins, at the erystals of the previous generations, oceur in
the same sections. .

In the diorite-gabbros of the B, unit, the plagioclases have the same
gize as those of the second generation found in the quartz monzonites.
Their anorthitic composition varies between An,—An,, thus justifying
the compound petrographic denomination. A very fine polysynthetic
twinning and the absence of some more basic nuclei as well as of zoning are .
noticed, too.

In the granitic differentiated rocks, of the B; unit, the plagioclases
correspond to a weakly zoned andesine which forms most of the erystal,
within a thin oligoclase rim.

— In the B, unit, both in granodiorites and in monzogranites pla-
gioclases correspond to an andesine 34 —40 per cent An, only in the granitic
rocks going down to 30 per cent An. ’

The plagioclase crystals, with sizes varying usually between 0.5—
3 mm, present basic nuclei, with an An;, ¢, composition, much more
rarely than in the rocks of the B, unit. )

Very often, especially at the contact with the B, unit, the plagio-
clages of the rocks of the B, unit have a preferential orientation which can
be noticed microscopically. .

— The plagioclases of the B; unit take part in the group of the
‘“‘granodioritic plagioclases’ separated by Ghik a-Bud es t i (1931)and
Codarcea (1931); they have a central zone with a composition of
45—35 per cent An, most frequently 42 per cent An, often recurrently
zoned, with a variation of the anorthitic component of about 5 per cent An,
which passes suddenly to a narrow marginal zone with 25—20 per cent An
(Plate VII, Fig. 3). A small nucleus of about Ang, which shows also a
rapid passing to the main zone with An, may be also noticed rare enough.

The most frequent twins are albite Ala B, followed by albite, Karls-
bad and albite-Karlsbad, the most rare being the pericline ones. We have
also identified a right Baveno twin, a type not found by G hi k a-Budesti
(1931). The polysynthetic twins are generally fine and more often cross
the zones, except the extremely fine ones which gradually become wedge-
shaped. The discordant aspect of the external zone — which is uniform
round the crystal in crossed nicols — is due to the fact that the plagio-
clages extinction with about 20 per cent An is almost straight in the sec-

tions parallel to (100), so that the two albite twinned individuals have a,
common extinction.
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6.2. Pofash feldspars oceur, as plagioclases, in all the three units of
the Boega massif; however, they present peculiar colours and structural
and textural aspects in the various types of rocks.

In the B, unit, potash feldspars are to be found in quartz monzonites
and monzodiorites, where they may show both poikilitic structures, in-
cluding crystals of pyroxenes, hornblende and plagioclase, and fine equi-
granular ones, with mesostasis features. We have also to point out that in
some quartz monzodiorites the poikilitic potash feldspar presents dark
colours (dark gray, as found on the southern affluents of the Vornic
Valley), whereas in other quartz monzodiorites it has a light colour, usually
pink, ag that encountered round the village of Birbosu.

In the granitic differentiated rocks, potash feldspar is always more
finely crystallized, equigranular and pink-coloured.

The measurements of the optic angle indicated, for the rocks of the
B, unit, values ranging from 50° to 60° no matter the petrographic type,
and the angle of extinction Ng: _1(010), varying between 4° and 12°,
points to a triclinicity of 0.2 to 0.7. This value of A justifies the denomina-
tion of these potash feldspars as intermediate microclines. '

The cross-twinning is practically missing in the potash feldspars of
the B; unit. However, the perthitic exsolutions occur frequently, but they
are extremely fine and can be noticed only when highly magnified (Plate
VII, Fig. 4).

In the B, unit, potash feldspar is a customary constituent. In this
case, it appears in the thin sections as small interstitial masses, generally
submillimetric. It presents frequently a cross-twinning, sometimes inci-
piently developed, other times even obvious, and perthitic exsolutions,
especially as films. A measurement of the optic parametres pointed to —
2V = 62°and Ng :1.(010) = 11°. - .

Potash feldspar in the granodiorites of the Bocga 3 unit has the
Ng :1.(010) angle varying between 5° and 16°, most frequently between 9°
and 13° corresponding, according to Marfun in (1962), to an interme-
diate microcline with A between 0.3 and 0.9, more frequently 0.5 and 0.7. .
The angle of the optical axes is constant enough, —2V being of 50°—56°,
exceptionally 64°. '

The cross-twinning is more rare, occurring only in some sections. It
cannot be correlated with the variation of the triclinicity or with the pe-
trographic nature. of the rock (it appeared also in the poikilitic potash
feldspar of the segregation homogeneous enclaves) ; nevertheless it appears
in zones where quartz shows undulatory extinctions, probably due to the
tectonie compressions. . . '

The perthitic exsolutions are extremely fine and occur as films sub-
parallel with (001); the mirmekitic intergrowths occur frequently but
weakly developed, being well noticed when strongly enlarged in the reac-
tion rim from the contact of plagioclases with potash feldspar.

6.3. Amphiboles are almost permanent constituents of the rocks of
the Bocga massif ; they do not occur in some quartz monzonites or diorite-
gabbros of the B, unit and are very rare in the granites of the same unit,
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— 1In the B, unit there are several types of amphiboles which differ
due to the pleochroism colours. Some of them present a pleochroism in
greenigsh hues, from light green to a green specific to the common horn-
blende (usually in porphyric monzonites and granites); their extinction
angle is ¢ :Ng = 15—18°, the angle of the optical axes ranging from 70°
to 80°. .

Other amphiboles, occurring in quartz monzodiorites and diorite-
gabbros, are more intensely coloured, presenting after Ng and Nm olive-
green (sometimes even brown green after Nm), and after Np yellowish
green pleochroic colours; their extinction varies between 16 —24°, and
the angle of the optical axes — 2V between 56° and 64°. This type of am-
phiboles forms both independent crystals and pseudomorphoses after the
clinopyroxenes they often mantel. :

A final remark on the amphiboles of the B; unit refers to the coexis-
tence, sometimes within the same crystal (e.g. quartz monzonites from
the Pietrii Valley), of a pale bluish green colour centre and of an olive-
green external zone. _

— Within the B, unit, although present both in granodiorites and
in monzogranites, amphiboles are less significant ag regards the diversity,
in monzogranites being also very reduced quantitatively. Generally, they
show a very low idiomorphism, having a normal pleochroism for common
hornblende. The optic features are ¢ :Ng = 28° and —2V = 60—78°. As
mentioned before, in the constituent rocks of the B, unit, hornblendes
have small nuclei of uralitized or calcitized clinopyroxenes (Plate VIII,
Fig. 3).

— In the granodiorites of the B, unit, hornblende is a permanent
constituent ; it has remarkable sizes reaching 1 cm in length and is charac-
terized by a very high idiomorphism. Pleochroism slightly varies after Ng,
some hornblendes having an olive-green one, others green, whereas after
Nm and Np they have similar colours, yellow-greenish. The extinction
angle of these hornblendes varies, independently of pleochroism, between
16 —21°, whereas — 2V ranges from 60° to 70°, more frequently 66 —68°.

6.4. Pyroxenes represent a mineralogical feature of the B, and B,
units. Unlike the B; unit where there oceur both clinopyroxenes and
orthopyroxenes either as free crystals or as glomeroporphyric agglomera- -
tions, in the B, unit one can notice only leavings of clinopyroxenes within
the amphibole crystals which are rarely identified due to the undergone
changes (uralitization, caleitization).

Orthopyroxene appears frequently in diorite-gabbros, monzodio-
rites and quartz monzonites, but in small amounts. It develops usually as
prismatic crystals, frequently pseudometamorphosed by a blastitic aggre-
gate (Plate VIII, Fig. 1). When fresh, its — 2V angle is of 50°; as the pleo-
chroism i8 missing, it corresponds to a hypersthene En,, Fsy. There have

"been also determined angles —2V to 68° pointing to the presence of some
more magnesian terms, reaching the bronzite-hypersthene limit.
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Clinopyroxenes, which sometimes have phenocryst developments
(in porphyry monzonites), show interference colours dominated by an
absorption of the green hues ; the optical constants (4-2V = 52—48° and
¢ :Ng = 38--42°) allow their afflhatlon to the augite group. An obvious
feature of the clinopyroxenes is granted by the exsolutions of ferromagne-
sian phage (probably pigeonite) after a plane which forms an angle of 2 —
10° with the (001) face (Plate VIII, Fig. 2). In a single case it has been
noticed that the exsolutions occur from the centre of the crystal towards
the edge, with various angles as against (001): in the centre, the exsolu-
tions are very fine, forming an angle of 2° with (001), Whereas on the mar-
gins they reach 7° as against (001), at the same time being more marked
asregards the thickness.

6.5. Opaque minerals. The polished sections carried out on the fresh
rocks of the Bocga massif, which are not hydrothermally altered, p01nted
out different opaque components within each unit.

In the B, unit, no matter the petrographic compos1t10n of the rocks
(diorite- rranbros monzodiorites or quartz monzonites), the opaque mineral
is represented by titanomagnetite with ilmenite exsolutions lamellae. The
ilmenite lamellae are sometimes fine, disposed, within the magnetite crys-
tal, according to three directions, other times they are thicker, clearly
differentiated, but without separating from magnetite as independent
grains.

Rare ,,drops’’ of chalcopyrite and, more seldom pyrrhotine included
in the transparent minerals have also been found in the rocks of the B,
unit.

In the rocks of the B, unit there occur both titanomagnetite and
magnetite in which ilmenite exsolutions lamellae are not found. Ilmenite,
when exsolved, occurs with certain contours, but also within the magnetite
crystal.

In the granodiorites of the Bj; unit, titanomagnetite has never been
found, the opaque mineral being represented only by magnetite which
usua]ly presents a beginning of martitization.

7. The Chemism of the Massif Roeks

In order to discuss the chemism of the rocks occurring within the
Bocsa massif, we have 50 chemical and spectral analyses, rendered in the
tables 2, 3, 4,14, 15, 16, in which one can notice the oxides and trace ele-
ments concentratlons for the petrographic types of the B,, B,, and B;
units.

On the basis of the values from the tables 2, 3 and 4 we calculated
the Niggli parametres (Tables 6, 7, 8) and the C.1. P. Ww. normatlve ‘compo-
sition (Tables 10, 11, 12).

The oxides and trace elements contents and the calculation of the
Niggli parametres and of the C.I.P.W. norm of the enclaves and the dyke
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rocks subsequent to the consolidation of the Bocga massif are given in the
tables 5,17,9,13. '

In order to point out more clearly the chemical features of the rocks
of the units separated within the Bocsa massif, the data given in these
tables have been projected on various dlagrams Thus, the de la Roche
diagram (1964) confirms the field and microscopic conclusions, grouping
in distinct fields the rocks of the three units (Fig. 5).

This ‘“chemical-mineralogical’® diagram, very useful for the grani-
toid rocks, refers the K-(Na-+Ca) parameter, symbolizing the potash
feldspar/plagioclase ratio, to the Si/3—(Na-+-K4-2Ca/3) parameter, re-
presenting the amount of quartz in the rock (the bottom of the diagram),
then to the Fe+Mg-Ti parameter, which is proportional to the amount
of melanocrates (the top of the diagram).

The projection of the chemical analyses from Bocsa on this diagram
(Fig. 5) indicates that the direction of the increase of the quartz content
is Bl’—>B2—>B3, whereas the direction of increase of the amount of mela-
nocrates is B,—B;—B;.

On the basis of the C.I.P.W. normative composition we drew up the -
QAP normative diagram (Fig. 6) which shows, like the QAP modal dia-
grams of the three units (Figs. 1,2,3,4) and the de la Roche diagram (Fig.
5), the increase of the quartz content at the B, and Bj units, as compared
to the B; unit.

Because of the C.I.P.W. calculation method, on the QAP diagram
the norms of the biotite-rich rocks appear shifted to the left, as compared
to the projections of the modal compositions of the same rocks, potash
from biotite being recalculated as potash feldspar.

The Niggli diagrams are rendered in Flgure 7. The al alk diagram
(Fig. 7 a) points to the intermediate character in alkalis of the B; unit,
intermediate to rich of the B, unit and poor, intermediate or rich of the
rocks of the B; uunit. The ¥ :mg diagram (Fig. 7 b) differentiates the B,
unit from the B; and B, units, whose projection fields are superposed. On
the al :fm diagram (Fig. 7 c) the figurative points of all analyses of the
Bocga massif are disposed on a unique femic-izofal-salic median line,
whereas the mg :¢/fm diagram (Fig. 7 d) differentiates well the B; unit,
with mg > 0.5, from the B; and B, units, with mg <0.5.

The QML diagram (Fig. 8) points out the supersaturated characteris-
tic of the B, and B, units and the saturated characteristic of the B, unit.
The rocks of the B, unit are projected as groups, whereas those of the B,
and B, units are aligned on different lines, the supersaturated feature
being much more increased in the B, unit.

The evolution of the concentrations of major and trace elements
within the different petrographic types of the three units can be noticed
on the Nockolds-Allen variation diagrams (Figs. 9,10,12,18). A first re-
mark on these diagrams is about the broad variation domain of the B,
unit (I.N.A. 20 0—16), as against the B, unit (I.N.A. 6 — 13) and especially
against the Byunit (I.N.A.4—9).

20 I.N.A. — Nockolds-Allen index.
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The existence of an I.N.A. domain (between 4 —13) common to two.
or even all the structural units of the Bocga massif allows the direct com-
paration of the contents in different elements of the units.

Thus, Figure 9 shows the lower values in Si¢+ of the B, unit as against
the B, unit and especially the B; unit, the conclusions drawn from the mo-
dal analysis being thus confirmed (Fig. 1).

The variation of the content in Al3+ does not allow the drawing of
median curves ; however, in the superposition zone a grouping of the pro-
jection points of the analyses from the B; unit, lower than those from the
B, and B, units, can be noticed.

The contents in P%+ also individualize the B, unit, with values higher
than those of the B, and By ; the latter could not be separated on this dia-
gram. :
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Calcium obviously decreases, simultaneously with the increase of
the N.A., index (Fig. 10), for all the units ; the B, unit differs as it has more
reduced contents. In exchange, K+ shows a clear tendency of increase
(Fig. 10); the median curve of the B, unit appears at K+ concentrations
higher than those of the B, and Bj; units whose curves are almost super-
posed. ' :

Srpgm__. 2 1

1000 42

Fig. 11. — Sr/Ba diagram of the rocks 504 i
in the Bocsa massif. The same legend as e
Fig. 5.

1
ez
o3

10

200 500 1000 Bappm

The Sr and Ba behaviour, simaltaneously with the increase of the
N.A. index, is also rendered in Figure 10. For both elements, the varia-
tions are high in all three units, the contents in Srranging generally
between 500—1000 ppm and the contents in Ba between 500—800 ppm,
no matter the petrographic type. For this reason, the Ba—K and Sr-Ca
classical correlations cannot be identified in the Boesa massif, except the
Sr—Ca one, from the N.A. index 6 to 16. A Sr/Ba diagram (Fig. 11) shows
this situation, the projects occupying a wide field, but it permits arelative
separation of the rocks of the B; unit, with the Sr/Ba ratio ranging most
frequently between 1—2, from those of the B, and B, units, which have
the Sr/Ba ratio between 1 and 1/2.

The behaviour of the siderophile elements is presented in Figure 12.
One can notice that Fe*', Ti**, V and Sc have a similar behaviour, with
higher values for the B, unit and lower for the B, and B, units, for which
the differences are small. On the contrary, for Mg?+, Cr and Ni the median
curve of the B, unit occurs at higher contents than the curves of the B,
and B, units, thus proving a more magnesian feature of the B, unit, also
pointed out by the diagram of the mg :¢/fm Niggli parameters. Co and Li
do not differentiate the three units of the Bocga massif having similar
values in the superposition zone.

The Ni/Co (Fig. 13) ratio generally ranges between 1—2 for the By
unit and between 1 —2/3 for the B, and B, units.
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The Ni/V ratio (Fig. 14) ranges between 1/5 — 1/10 for most of the
rocks of the Bocga masgif, a'clear grouping of the constitutive units being
not possible.

The Ni-Cr ratio (Fig. 15) varies much for the B, unit (from 2 to 1/3)
and it ranges between 1 —2/3 for the B, unit and between 2/3 — 1/3 for
the B, unit.

The Cr(V ratio (Fig. 16) varies very much for the B, unit, ranging
between 2/5 — 1/20; it points out the B, unit whose variation is around
the value 2/5 and never decreases below 1/5.

The V/Sc ratio (Fig. 17) varies within close limits for all the rocks
of the Bocga massif, ranging between 5—10. - :

The projection of the Zr, Be, Y, Yb contents of the rocks of the three
units is rendered in Figure 18. Zr does not vary concomitantly with the
increase of the N.A. index and presents generally lower values in the B, unit,
as eompared with the B, and B, units. :

The comparison of the projection areas of the three units shows that,
for Y and Yb, B, generally indicates higher values than B, and B,.

The Y/Yb correlation is close (Fig. 19), varying from 6 to 10. The
tendency noticed on diagram 18 is proved, most of the rocks of the B, unit
being projected at higher concentrations ag compared with B, and B, units.

The Fe'*', Mg, Alk ternary diagram (Fig. 20) presents the alignment of
the projections of the B, and B, units on distinct curves and a strong grou-
ping of the points of the B, unit for which, however, a weakly defined me-
dian line can be traced. The three median lines are quasiparallel indicating
that the differentiation points to an enrichment in alkalies at constant
Fe/Mg ratios ; they are sitnated in the decreasing order of the iron weight
in the B, > B, > B, succession, similar to the situation presented in Fi-
gure 12. )

The K, Na, Ca diagram (Fig. 21) points to the weak differentiation
of the B; unit and two parallel median lines for the B, and B; units, the
latter having the same position as the projection zone of the By unit. The
straight disposition of the median lines of the B, and B, units differentiates
them from most of the magmatic series, where a recurving of the lines
towards the K corner can be noticed.

The analyses of the dyke rocks subsequent to the emplacement of the
Bocga massif have not been projected on the variation diagrams as the
affiliation of some of them ig not clear and the projection points could not
have been integrated with the median lines of the separated units.

" Ag shown on the diagrams mentioned before, the chemism confirms
the existence, within the Bocsa massif, of the three units separated on the
basis of mapping and microscopic study. Thus, although the three -
units do not appear distinctly on all the diagrams, one can notice a fre-
quent association of the B, unit either with the B, unit or with the B; unit.
The study of the diagrams points out the individuality of each of the three
units, the B, unit representing the link element, from the chemical point
of view, between the B, and B; units, for some elements being similar to
B, and for others to B;. :
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Fig. 19. — Y/Yb diagram .of the rocks
ia the Boesa massif, The same legend
) as Fig. 5.
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Fig. 21, — K, Na, Ca diagram

of the rocks in the Bocsa

massif. The same legend as
Fig. 5.
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TABLE 14

Trace Elements (ppm)- in the Rocks of the Bocga 1 Unit

Sample | ph | Cu |Ga [Ni|Co|Cr|V | S| S |Ba|Li|Be|2zr|Y |vb|La
151 | 18| 4|17 4 | 2| 15| 23| 6| 155/ 480 17| 3 | 310| 20 | 2.5/ <30|
118 | 23| 75|20 |12 |12 (12 | 95| 11| 680} 600| 40 | 2,8 230| 23 | 2.5 34
1258 | 17| 65|17 |20 |16 |20 | 90 15 | 600 520| 43 | 2.6| 340| 24 | 3 |<30f
119 | 18|60 | 21 |19 |16 |20 | 100 15 | 680| 600| 40 | 2 | 240 24 | 2.5 32l
142 |16 |28 |21 | 9 | 13| 55| 85| 11 | 680f 630 18 | 1.8 170] 24 | 2.5] <30
444 | 20|78 22|13 |17 |24 | 100/ 14| 840} 470| 50 | 3.2| 210| 27 | 3.5 42|
150 | 17/48 18| 9 | 6|11 |125 11| 980| 830[ 22| 3 | 180/ 25 | 3 | 42f
406 | 27|53 |19(13 |14 [13 | 110| 14 |>1000 720| 27 | 2.3| 105| 28 | 3.5 42
105 |15| 22|20 (11 [12] 8 | 9ol 12| 480| 550 26 | 1.9] 180| 24 | 2 |<30
1210 | 28| 90| 28 |15 |18 |20 | 155 17 | 570| 380| 35 | 2.5 280] 28 | 2.7 4o
411 | 20| 86|21 |20 | 21|32 | 120 18| 850| 550| 43 | 2.5 170 13 | 3.2| 37
199 |16 46|17 |65 | 7| 9 | 170| 13 |>1000| 650 27 | 2.3| 165 23 | 3 | 30
"231 |19 731917 |18 |12 |135| 16 | 950| 750| 43 | 2.8| 225] 30 | 3.2 45
300 | 15|56 |19 |29 | 24|70 | 280 25 | 750| 700] 28 | 1.2} 140 30 | 35| 30
197 |10 | 75| 19 |28 | 23 |55 | 145/ 25 | 600| 390| 24 | 1.5 135 23 | 3 |<30|
200 | 10|85 | 19|32 | 26|55 | 160 20 | 480 300| 30 | 1.7| 130| 24 | 3 |<30
193 | 11| 73|24 [18 |22 |19 | 155 22 |>1000| 700] 30 | 1.5] 95| 20 | 3.5| 34
TABLE 15
Trace Elements (ppm) in the Rocks of the Bocsa 2 Unit
Sample | py, | Cu|€a | Ni [Co|Cr| V|Sc| Sr |Ba|Li|Be|zr|Y|vb|La
1172 |17 | 75/ 15 | 25| 4 | 3.5\ 16 | 2 | 180 280, 3 | 2.8| 75| <4 <i1|<30
1266 | 22| 7 (16| 9 | 6 [10 | 40| 55| 420| 630| 37 | 1.7 160 12 | 2 |<30
1164 |14 |18 |18 | 7.5 9 |11 |70 | 8 | 490| 860| 42 | 21| 170| 17 | 1.9| 38
1112 |13 |43 | 21| 6.5 85{10 | 55| 7 | 490| 520 27 | 1.8 205| 20 | 2.1] 44
1232 |16 |14 | 20| 7 | 9 |11 | 67| 7.5 4s0| 730| 38 | 2.3] 190| 20 | 1.7] 38
1284 |11 |22 |17 {14 | 8 {16 | 65| 8 | 600| 700| 35 | 1.8 220| 26 | 3 | 35
1135 |14 |17 | 19| o | 9512 | 67 | 9 | s530/1300| 20 | 21| 210] 20 | 21| 30
282, |18 |17 | 20| 7 | 85{11 |53 | 75| 570| 670| 16 | 2.2| 200] 16 | 1.8 40
328 | 15|20 | 22| 7.5 8 | 9 | 46| 8 | o50| 720 35 | 2.2 130 20 | 2.5 40
123 |16 {go | 17 |10 | 5.5]13 | 95 | 8.5|>1000| 700| 32 | 2.7| 275/ 19 | 2.3| 35
1336 7 65 | 19 (30 |13 |22 |90 |11 | 600| 530| 22 | 1:5| 150| 14 | 2 |<30
341 |16 [30 | 24 |10 |11 |11 | 70 {11 | 950! 750| 28 | 2.2| 195| 22 | 2.5 40
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TABLE 16
Trace Elements (ppm) in the Rocks of the Boesa 3 Unilt

S“I:’(‘)P‘e Pb |Cu|Ga|Ni|Co|{Cr| V|Sc|sr|Ba|Li|Be|2zr| Y| ¥b|La
765 2213|1810 8 |18 | 46 | 7 | 550{ 490| 28 | 1.3] 115/ 15 | 2 | 42
87 14 | 43315 |13 | 6 |37 |8 | 9 | 750{ 670 28 | 1.5 135 15 | 1.8 42
693 14 {12 {18 | 13 |10 {29 | 55| 9 :(;) 580| 36 1.'5 150( 18 | 1.8] 55
127. 14 {34 | 19| 20 |13 |32 | 80 {11 | 440} 480| 24 | 1.6/ 150{ 15 | 2 | 33
651 91781 25|20 14 | 39|85 |14 ﬂ 500 42 | 1.7| 150| 26 | 2.4| 38
1079 19|13 [ 19| 13 11 |22 | 70 | 9 | 480| 740 32.| 1.7| 160| 14 1.8;—1;)
241 19 |15 | 18 | 12 /9.5 | 24 | 78 | 9 | 800] 700{ 43 | 1.5/ 150{ 18 | 2 42
71 14 | 78 | 20 | 15 {11 | 24 | 75 | 9.5] 500 566 28 | 1.6| 140} 16 1.6_4_;.
1009 14 | 93 1 20|12 (10 | 28 | 65 ] 9 | 600] 720 27 | 1.5( 145 15 | 1.8] 42
1086 15 | 11 | 18 { 13 |10 _1—9— 70 ({10 | 430| 490| 30 | 2 | 140| 13 | 1.8] 30
1026 11|11 | 20| 14 |12 | 20 | 75 [10 | 440| 460] 18 | 2 1607 2| 45
671 17| 20]19 (12| 9 ; 65 | 9 | 600 620 30 | 1.5] 125 14 | 2 42
1121 18 | 16 | 21 | 13 : 19 | 90 |10 | 460| 620 30 | 1.6| 200 18 | 2.2] 40
1218 9|15 | 18 | 16 {14 | 28 | 95 {13 | 390| 490| 38 | 1.8| 140} 18 | 1.9 38
873 16 | 14 | 18 | 15 _1;_ 47 | 80 |11 | 750 720? 1.5 185| 22 | 1.7] 34
1074 15 | 10 | 18 T2— 11 {231 75 [10 | 490] 740] 28 ? 135 15 | 1.6/<30
852 12 ; 19 | 26 |15 _57150 13 | 680{ 500 5—2-2 135 23 | 2.1 40
784 13| 14 | 18 | 17 |14 | 38 |110 {11 | 850| 600| 34 | 1.5| 170] 18 | 2.3| 47
517 12 z 20 [ 15 [12 | 38 [110 | 12 | 840 630} 28 | 1.3] 140 14 | 2 | 37
1007 14 [ 83 |18 [ 13 |11 | 34| 53| 9 | 680] 550{ 24 | 1.8 160[ 15 | 1.8] 42

1128 12 [100 | 18 | 26 [17 | 45 |120 |16 | 350] 630{ 27 | 1.7] 180| 25 | 2.4

- 38
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TABLE 17

Trace Elemenls (ppm) in the Rocks Prior and Subsequent lo
the Emplacement of the Bocsa Massif

Siglple Pb |CulGa|Ni|Co|Cr| V|sSr|sc|Ba|Li|Be|lzr|{ Y|Yb| La
262 14 5/ 20 | 7.5/ 5.5 8| 50| 6.5 580 720] 40 | 1.5| 140{16 | 2 [<30
1341 34| 10l 20| 6| 9 |14 | 67| 85| 630| 600 30 | 1.7 160{20 | 2 [<30
979 11 58| 18 |20 |25 | 76 | 90{20 | 650| 340| 26 | 1.3| 135/24 | 2.7]<30
745 14 54/ 19 |25 | 25 | 57 | 110{30 | 410| 210 28 | 1.9/ 140/23 | 3.2 37
261 16 | 215 | 3.5 <3| <2| 10| 1.5| 20| 12| 7 { 3.5 9515 | 2.5|<30
742 26 7118 | <3| 72 | <2| 18| 1.5/ 110| 180 3 | 1.2| 40{<4 |<1 |<30
156 24 35/ 15| 6 | 2 | 3| 17| 1.5| 190/ 730} 18| 1.6| 120/ 7.5] 1 |<30

5 12 25 12| 3 |<2 | 7| 18| 1.5/ 230| 750, 12 | 2.4| 8o 7 | 1 |<30
17 25 100| 16 |28 | 8 | 70 | 14011 {1000| 660| 18 | 2.2f 140/15 | 2 |<30
752 | 8 | 100| 16 {72 [19 |210 | 100/20 | 680| 500f 24 |<1 | 135/18 | 2.7|<30
184 18 | 140{ 19 {25 |15 | 39 | 110{11 | 800| 700 26 | 2.3] 220{19 | 2 |<30

1239 4.5 130| 21 |27 |34 | 45 | 220{28 | 490{1000| 36 | 1.3| 145|26 2.4/ <30

8. Dyke Rocks Subsequent to the Consolidation of the Bocsa Massii

Numerous dykes have been found within the Bocsa massif emplaced
after its consolidation. As the limits of the dykes were often not visible in
the outcrop, the specification of the spatlal positions being thus impossible,
the number of the dykes noticed is much larger than that of the dykes
represented on the geological map of the Bocsa massif (Plate I), on which
there occur only the dykes with a measured strike.

According to the genetical relations with the massif rocks the dykes
subsequent to its consolidation can be classified into two categories :
with clear differentiation relations (aplites-pegmatites); with non-speci-
fied relations (lamprophyres porphyric andesites-microdiorites, rhyolites-
granophyres). If, for the former, the emplacement immediately after the
consolidation of the magsif is obvious, for the latter we can only ascertain
that they are previous to the Neogene sedimentary deposit in which they
havenever been mentioned.

Aplites-pegmatites form numerous dykes of decimetric,
more seldom centimetric or metric sizes, very frequently found in cer-
tain zones of the B; unit (at Dezegti and Firliug) or of the B, unit (the
Birzava bend at Bocsa Roméni) and much more seldom in the B, unit.
Their granulation is generally around 1 mm, but they can reach, especially
within the metric dykes, 5— -10 mm, in thls case pegmatitic structures
appearing, as well.

‘The aplite-pegmatite dykes are formed of potash feldspar (usually
Karlsbad twinned but which do not present cross-twins, with —2V =
50° and Ng:1(010) angle of 7° corresponding to A = 0.4 and with fine

11-c. 1783
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perthites disposed as subparallel ,,films” with (001), plagioclase (oligoclase
or albite), quartz and some biotite ; in micropegmatites and pegmatites,
potash feldspar and quartz show typical graphical intergrowths (Plate IX,
Fig. 1).

The chemical composition of a pegmatite of the B; unit (261) and an
aplite of the B, unit (742) is presented in Tables 5 and 17. One can notice
the typical granitic composition of both analysed rocks, the Niggli para-
meters (Table 9) and the C.I.P.W. normative composition (Table 13)
confirming this coneclusion.

Lamprophyres are relatively equally distributed in the three
units of the Boesa masif ; they form a lot of dykes with decimetric or
metric thickness, which have sometimes been found again, on successive
parallel sections, to distances of kilometric range. Unlike aplite-pegmatites,
preferentially distributed after a NW —SE trending, therefore disposed
perpendicular to the contacts of the units and the schlieren, most of the
lamprophyre dykes (also of porphyric andesites-microdiorites) have a
NE —SW trending, parallel to the structural elements mentioned before.

Lamprophyres of the Bocga massif are represented only by spessar-
tites, but they can be grouped as hornblende spessartites, hornblende and
clinopyroxene spessartites, and hornblende and biotite spessartites, the
last including also quartz crystals (xenocrysts?). These rocks have a por-
phyric structure, hornblende and pyroxene phenocrysts of 1—4 mm ocecur-
ring in a submillimetric mass of plagioclase 4 hornblende-+pyroxene 4
biotite-quartz and accessory minerals, the idiomorphous habit of the
minerals being the characteristic element. More seldom, however, the
structure is equigranular, the hornblende and plagioclase crystals (with
An,, .. nuclei and Ang, ,; marginal zones), with an obvious idiomorphism
tendency, having sizes of about 0.5 mm.

The chemical composition of two lamprophyres — a porphyric one
encompassed in the crystalline rocks on the right bank of the Poginis, at
Duldu (184), and an equigranular lamprophyre, on the Valea Mare (1239)
— ig similar, being specific to spessartites (Tables 5,9,13,17).

Porphyric andesites-microdiorites appear more sel-
dom, only in the B, unit, where they form several dykes. The most impor-
tant dyke of this type is about 10 m thick and can be followed on 3 km, on
the affluents of the Satului and Simizilor valleys. The rock is constituted
of plagioclase and hornblende (sometimes biotite, too) seriate phenoerysts,
which float in a microlitic matrix constituted of plagioclase and hornblende
(Plate IX, Fig. 4). The chemical analysis of a specimen from the middle of
the dyke (752) pointed to its latite-andesitic nature (Tables 5,9,13,17).

On the western margin of the Bocsa massif, the appearance of some
rhyolite-granophyre dykes could be noticed on an alignment
trending approximately NE—SW. Although on the map these rocks appear
only in the outcrops where their strike could be measured, the rhyolites
have also been identified on the Pietrii Valley, on an affluent of the Vornie
Valley, on the southern margin of the B, unit and on the Grinilor Valley.
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Rhyolite-granophyres, of white-cream colours, occur as dykes of
decimetric to decametric thickness, with a massive or fluidal texture and,
generally, porphyric structures. In thin sections, these rocks present phe-
nocrysts of corroded quartz or plagioclase feldspar, usually idiomorphous,
corresponding to a oligoclase (Plate IX, ig. 2).

A phenomenon almost always found in these rhyolites is the ten-
dency of radial crystallization, marked by the existence of some spheru-
lites, constituted of potash feldspar, whose prisms are radially dispose
(Plate IX, Fig. 3).

It is to be pointed out that these dykes have sometimes fluidal tex-
tures (found in the village of Bidrbosu and on the Grinilor Valley), which
become more obvious by alteration as the kaolinite formed on the potash
feldspar-rich bands alternates with those constituted of recrystallized silica;
in these dykes, quartz has never occurred as phenocrysts.

- The chemical analyses carried out on such rocks (No 5 and 156 from
Tables 5,9,13,17) point to their rhyolitic nature.

9. Petrogenetic Considerations

As a result of the investigations carried out within the Bocsa massif,
we have drawn up a structural model of this massif based on three distinct
units called, for simplification — the western unit — Bocsa 1, the median
unit — Boesa 2, and the eastern unit — Bocsa 3.

This structure has been identified especially on the basis of minute
field and microscopic study and thoroughly proved by the data on the dis-
tribution of the major and trace elements.

The individuality of each unit is given by the features concerning the
intimate structure, the petrographical, mineralogical and chemical com-
. position ‘Table 1).

Based on the data presented in the previous chapters, we shall try
to comment the genetical implications of our structural model.

Considering the peculiarities and sizes of each unit, we can hardly
admit their emplacement concomitantly with the differentiation of the
Boesa massif as units at the intrusion level. In this case we have to discuss
the elements which allow the reconstitution of the units building-up sequ-
ence.

Although the denominations of the B,, B, and B, units have been
used in order to simplify the deseription of the massif, for lack of direct
proofs, the logic of the magmatic phenomena points up that the most
likely sequence is B, older than B,, followed by B,. The most significant
arguments in favour of this idea are given by the parageneses of the mela-
nocrate minerals and by the plagioclase nature. Thus, the preservation of
orthopyroxene and clinopyroxene with exsolutions, as well as of relics, or
even entire crystals, of labrador-bytownite in the B, unit points to a rapid
rising of the magmas. The pyroxene presence as relics in the hornblendes
.of the B, unit rocks and the much more advanced homogeneity of plagio-
glase in this unit show, on the one hand, that an increase of the watter
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content of the magma occurs and,on the other hand, that plagioclase
crystallizes under closer conditions of equilibrium.

In the B; unit, the absence of pyroxenes as well as the homogeneous
characteristic of plagioclases, which have only exceptionally labrador
nuclei, make us admit that the ascent of the magma which gave rise to
the B, unit has been preceded by a longer period of resting within an inter-
mediate magmatic reservoir, situated somewhere between the place of
the magma formation and that of emplacement. The mineralogical simi-
larities between the rocks of the B, and B, units determine us to consider
the two intrusions as pulsations of the same magma basin in course of
differentiation, whereas the characteristics of the rocks of the B, unit
suggest the origin of this unit from a distinct magma chamber. In this case
it is sound to presume also a time difference smaller for the interval bet-
ween the B, and B, intrusions and larger as regards the emplacement of
the B; unit, for which we admit another source, as well.

Another element which proves the existence of a considerable time
interval of the emplacement of the B; and B, units, on the one hand, and
the B, unit, on the other hand, is given by the appearance of an intrusion
phase materialized by porphyric monzodiorite dykes. These dyke rocks
never occur as enclaves in the B; and B,, but they occur very frequently
as enclaves in the granodiorites of the B, unit, with which they are proba-
ble genetically connected.

The nature of the contact between the B, and B; units is visible on
almost its entire length, in the basins of Valea Mare and the Smida Valley,
and, in the south, on the Birzava. Thus, the frequent occurrences of some
porphyric facies, both within the B, and the B, units, indicate that, in
this zone, both units went rapidly cold. This may be interpreted either as
a succession of the intrusions at a considerable time interval as the first
unit (B,) is already consolidated when the second one (B,) intrudes it, eit-
her by the previous existence of a septum of crystalline schists, subsequ-
ently shifted tectonically and eroded, or by the combination of both situa-
tions. Moreover, some rare enclaves with preferred orientation found inthe
basin of the Vornic Valley, near the B,— B, contact point to their detach-
ment from this septum. On the Valea Mare, also in the B,—B, contact zo-
ne, the presence of a megaenclave of quartz monzodiorite similar to the
dykes previous to the granodiorites of the B, unit recall situations often
found at the contact of the B, unit with the crystalline schists, south of the
Birzava.

The interpretation of that contact (between B, and B,) as being a
tectonic one is also based on the existence of some dynamic effects and a
specific hydrothermal alteration, as well as on its linear nature. Thus,
quartz granulations, which induce a mosaic texture, and the frequent
appearance of the potash feldspar cross twin, have been pointed out in
the B, unit almost on the whole length of the contact with the B, unit.
In this zone one can also notice intense hydrothermal alterations, represen-
ted by almost entire kaolinizations of the rock and the appearance of chal-
copyrite and pyrite (in only one case bornite, too) on fissures.
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Considering the above mentioned facts, we may ascertain that the
Valea Mare-Smida Valley-Birzava fracture was subsequent to the B, unit
emplacement, constituted a way of access for the monzodioritic dyke,
today enclaved in the B; unit at Valea Mare, and probably was also active
after the emplacement of the B, unit, leading to the disappearance of the
crystalline septum between the B, and B, units (Fig. 22); it constituted
also a way of access for the hydrothermal solution which led to the intense
pyritization mentioned before.

The origin of the magmas which generated the three units constitu-
tes another problem in the discussion on the genesis of the Bocsa massif.

The banatites (Paleocene magmatites from Western Romania,
Yugoslavia and Bulgaria) are considered, in general, of an exclusive calco-
alkaline (lithogene) origin, the more basic dykes being the separations
appeared by the differentiation of a granodioritic initial magma (Giusgc i
et al., 1966) ; however, at least for some of the rocks of the Bocsa massif
there are indications related to the different nature of the magmatic mel-
tings. The elements proving this statement are of mineralogical and che-
mical nature and we noticed them especially in the B, unit.

The ubiquity of clinopyroxenes and the frequent presence of ortho-
pyroxene, minerals specific to the basic rocks, which occur within this unit
in diorite-gabbros, quartz monzodiorites and quartz monzonites, consti-
tute the most significant mineralogical characteristic. The exsolutions of
ferromagnesian phase (pigeonite ?), subparallel to the (001) plane, mentio-
ned in the pyroxenes of the basic rocks (H e s s, 1960), are customary in
the Bocsga clinopyroxenes, being noticed even in the nonhydrothermalized
clinopyroxene relics in the hornblendes of the monzogranites from the B,
unit.

~ Another mineralogical feature specific to the rocks of a subcrustal
origin is the first plagioclase generation with bytownitic chemism, occur-
ring as corroded nuclei, sometimes even as entire crystals, in the rock
series of the B, unit.

The chemical data support the mineralogical observations mentioned
above, indicating, for the studied rocks, high contents in Fe, Ti, V, a triad
typical of some series of basie rocks. Moreover, the high contents in P,O;
(in the B; unit the average of the values is double as against the B, and B,
units), which occur in rocks as apatite, are also common in the gabbroic
rocks.

From the above mentioned elements, in the B, one can notice only
pyroxene with exsolutions of ferromagnesian phase and in B, none of those
characteristies is found.

The structural similarities (schlieren) and, partly, the mineralogical
ones of the B, unit with the B; unit, point to a highly probable direct gene-
tical connection between them. Due to the massive presence of monzo-
granites against the granodioritic background, the characteristics common
to the basic rocks, more obvious in the B, unit, become less striking or
even disappear in the B, unit; in exchange, the amount of silica is clearly
superior in B, as against B;. These data point to a more acid and more hy-

i
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drated nature (hornblende replaces pyroxene) of the B, magmas as com-
pared to the B; ones. '

We have to point out that there are thin schlieren of granitic rocks
in the B, unit, too, but they represent local acid differentiations, at the
level of the unit emplacement. The B, unit, as a rule, with a thickness of
the kilometric order and with unitary features on some tens of sq. km,
represents the result of a profound magmatic differentiation.

The B, unit, with a very striking homogeneity and with magmatic
differentiation trends similar to most of the banatites of Romania, descri-
bed by Giugcid et al (1966), differs from the B; and B, units, with
which a direct genetical link can be hardly established.

Certainly, we hawve not exhausted all the problems in connection
with the origin of the magmas which gave rise to the units of the Bocsa
massif, but, lacking more concludent data, such as those of the Sr isotopes,
any other details would be too speculative.

Using the plate tectonics concept, Rddulescu and Sadndu-
lescu (1972) suppose the existence of a subduction of the simatic base-
ment of the origin zone of the Severin nappe under the sialic crust of the
Getic domain. Figure 3, in the above mentioned paper, shows that the mag-
matic meltings resulted from the subduction migrate upwards, producing
banatitic massifs (the section shows the Bocsa banatitic massif).

According to this conception, the B, unit represents the first deep-
seated meltings, with basic-subalkaline characteristics, migrated before
reaching the equilibrium conditions, so that they kept a good part of the
original features. The B, unit, which shows a more acid differentiation and
an increase of the water content seems to succeed at a short interval.

The characteristic features of the B, unit and its great homogeneity
on considerable volumes point to the independent origin of the magma
which generated it — either at different depths or by the nature of the
melted material. The phase of dykes and veins of quartz monzodiorites
preceding the B, granodiorites, considered as consanguineous with the lat-
ter, represents the first more basic differentiation products of this magma.
In order to explain the homogeneity of the B, unit one can formulate the
hypothesis of an intermediate magimatic chamber, in a more quiet zone.

Based on petrographical, mineralogical and chemical data, the ge-
netic model presented before is obviously a hypothesis. Nevertheless, at
least for some aspects of our supposition, there are geophysical indications.
Thus, the presence of two positive aeromagnetic anomalies (ATa)?, one
of them located on the western border of the massif (approximately
on the whole width of the B; and B, units) and the other on the south-
eastern border of the B, unit, points to the existence of two distinct
conduits, a characteristic pointed out by Krdutnerand Krdutner
(1972) 22, as well. This situation, strange for a homogeneous massif (‘‘the
Bocsa laccolith’) is logical in our interpretation, the B; and B,units having
dyke characteristics, whereas the B, unit, formed independently, has a
proper zone of enracinement (Fig. 22).

2122 Arch. I G.G. Bucuresti.
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In conclusion, we shall stress some points on the banatitic magma-
tism in the west of the South Carpathians in order to be able to locate the
units of the Boesa massif within its stages of development.

A general view on the Paleogene — Upper Cretaceous magmatites
of Banat allows the differentiation of an effusive magmatic activity
(in the Poiana Ruscd Mts), previous to the main Getic (Laramian) over-
thrust, and of a mainly intrusive activity subsequent to the formation of
the overthrust nappes, representing the banatitic magmatism sensu stricto.
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Fig. 22. — Geological section in the Bocsa massif zone (according to the 1 :200.000
scale map of the Geological Institute, with changes).
1, Pannonian deposits; 2, Bocsa 3 Unit; 3, Bocsa 1 Unit; 4, Bocsa 2 Unit; 5,
Mesozoic limestones; 6, Carboniferous conglomerates; 7, crystalline schists of
# ' the Getic Nappe;9, nappe;10, fault.

On the Banat territory, the intrusive activity is marked by the exis-
tence of some plutons, sometimes with batholith sizes, and by the appea-
rance of some smaller bodies. Batholiths are located west of the Regita—
Moldova Noud synclinorium (Nidrag—Tincova— Gévojdia—Bocsa, with
the southern prolongation Ocna de Fier—Dognecea, Surduc). Also west of
the above-mentioned synclinorium there occur small bodies with a sub-
volcanic aspect, better developed south of the Danube, in the Ridan-Kre-
poljin zone.

On the basis of the data from the zones : Bocsa-Ocna de Fier-Dog-
necea (Codarcea, 1931; Radu-Mercus, 1962; Vliad, 1974;
Russo-Sdndulescu et al., 1976 23), Surduc (Constantinof,
1956 2¢; Russo, 1968%), Oravita—Sasca (Constantinof, 1972),
Moldova Noud (Gheorghitéi,1975) and Poiana Rused (Kr4iutner,
197226) the Paleogene magmatism products (banatites semsu stricto) in
this area can be distributed, from the chemical, petrographical and struc-
tural point of view, into three stages :

The first stage, mainly subalkaline, is characterized structurally by
schlieren differentiation and mineralogically by the presence of pyro-

28,24:25:26 Arch. 1.G.G. Bucuresti.
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xenes (clinopyroxenes with exsolutions of ferromagnesian phase and, more
seldom, orthopyroxenes), sometimes of olivine and frequently of plagio-
clases with bytownitic corroded nuclei, parallel to the existence of some
significant amounts of potash feldspar ; the chemism of these rocks points
out relative high contents in K, Fe, Ti, V, S¢, Ca and moderate contents
in Si, the Fe/Mg ratio being high. The products of this stage occur in the
Surduc area and the western and central units of the Bocsa massif, being
emplaced in two intrusion phases, a first basic one being closely followed
by a more acid one.

The second stage, calc-alkaline, is featured structurally by the ho-
mogeneity of the bodies and mineralogically by the recurrently zoned
plagioclases (banatitic plagioclases), hornblende and biotite ; chemically,
one can notice high contents in Si, Mg, Cr, Ni and lower in K, the Fe
/Mg ratio being smaller.

Within this stage, we also distinguish two intrusion phases : the first
one, with a more basic chemism (gabbros, diorites, monzodiorites), more
obvious in the Ocna de Fier-Dognecea zone, where small bodies of this
type occur, is often found as enclaves in the rocks of the second one, repre-
sented by the Moldova Nou#-Oravita, Dognecea-Eastern Bocsa (Bj),
Tincova-Nidrag and Virciorova-Ruschita granodioritic batholiths.

The third stage is represented by dyke rocks with a very varied
chemism (rhyolites-granophyres, lamprophyres, andesites-microdiorites)
which do not seem to represent the dyke sequence of the granodioritic
batholiths. '
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QUESTIONS

H. Savu:1. What information does the section in this region offer?

2. Provided the intrusions come from different magmas, then could we consider them all
consanguineous (banatitic) ? -

3. How do you explain the emplacement of magmas, from different chambers, in the same
place of the crust ?

Answer : 1. In the paper, it is rendered a section through the Bocsa massif (Fig. 22),
drawn up on the basis of the field and geophysical data, which points out the character of dyke
with a NW dipping of the B, and B, units, and the enracinement of the B, unit in the south-
eastern margin of the massif. In the central part of the massif, there is a tectonic contact
between the B, and By units, the latter having a reduced thickness.
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2. As the Paleocene plutonic magmatites make up the banatite petrographic province,
the units of the Bocsa massif belonging to this province are considered consanguineous.
Some differences as regards the chemism between the B, and B, units, on the one hand,
and the B, unit, on the other hand, point to their derivation from independent magmatic
chambers. However, this matter has to be looked upon carefully. Explaining the origin of the
banatitic magmas by consumption of simatic crust, Riddulescu and Sdndulescu
(1973) point to the idea that the banatites in the western Banat could be of a double origin :
the melting of the oceanic floor of the Severin Nappe as well as the melting of a part of the
basement of the Vardar zone. However, the matter is still open to discussion.

3. The aeromagnetic map of the northern Banat evidences the existence of some posi-
tive anomalies between Surduc and West Bocsa, which represent the effect of banatitic plu-
tonic bodies having a NE—SW trending; towards I, there occurs another series of pluto-
nites, generally intruded on a N—S direction, in the Dognecea— Ocna de Fier—East Bocsa.
These two main directions of intrusions intersect one another between the Birzava and the
Pogénis, in the zone of the present Bocsa massif. The occurrence of enclaves of crystalline
schists in the central zone of the massif (where the western intrusions are at present close to
the eastern one) allows us to consider that the two intrusive bodies had been separated by
a septum of crystalliﬁe schists which later disappeared due to tectonic movements.

O. Maier: Have the authors arguments in favour of the western dipping of the
fault separating the B, and B; zones?

Answer : The slightly broken relief and the strongly hydrothermal alteration in the
zone of the tectonic contact did not allow the direct observation of the fault dipping. The
particular development of the hydrothermal phenomena west of the contact between
the B, and B; units determined us to assign a western dipping to it, the circulation of the
solutions affecting therefore the ,,hanging wall”’ zone.

DISCUSSIONS

O. Maier: I agree to the authors’ oppinion that the B; and B, units would represent
an older phase of enracinement of some more basic rocks, whereas B, is a younger intrusion.
In the massif of Jdioara granodiorites, more basic rocks are enclaved by granodiorite, a fact
pointing also to the existence of two phases. The fault between B, and B; could represent the
prolongation towards SW of the Teliuc-Vadul Dobrii-Tincova fault, with south-eastern dip-
pings.

EXPLANATION OF PLATES

Plate IT

Fig. 1. — The outcrop on the Bocsa Montani-Bocsa Romani road (200 m upstream the gas
station). The ocular gneisses (1) are pierced by the porphyry granodiorite of the
Bocsa 3 Unit (4).

Fig. 2. — The same outcrop, detail in the easternmost part. Ocular gneisses (1) and porphyry
micromonzodiorite (2), pierced by the porphyry granodiorite (4).
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3. — In the same place, one can notice that the porphyry micromonzodiorite (2) is dislo-
cated and enclosed into the porphyry granodiorite (4), giving the enclaves typical of
these granodiorites (3).
Plate 111
1. — Garnet micaschist, Duliu, N II, x 10.

2. — Actinolite schist, Duldu. N II, x 25,

3. — Partly serpentinized forsterite from thermally metamorphosed Precambrian lime-
stones of the Bocsa massif contact, left affluent of the Arinies Valley. N4, x10.

4. — Hornfels with andalusite (A), cordierite (Co) and plagioclase (Pl), Ezeris. N II,
X 25.

Plate IV
1. — Untwinned potash feldspar (FK) insinuated on a paragneiss foliation, Tilva Drenii.
N II, x 10.

2. — Antebanatitic (Carboniferous?) dacite, Poginis Valley. N II, x 10. Rocks of the
Bocsa 1 unit.

3. — Diorite-gabbro, Arinies Valley. N II, x 10.
4. — Porphyry quartz monzodiorite, Grini Valley. N II, X 10.

Plate V
Rocks of the Bocsa 1 unit (continuation)

1. — Quartz monzonite, Bocsa Romani-Ramna road. Poikilitic potash feldspar (FK),
plagioclase (Pl), orthopyroxene (Opix), clinopyroxene (Cpix). N II, x 25.
2. — Porphyry monzonite (marginal facies), Grini Valley. N II, x 10.
Rocks of the Bocsa 2 unit

3. — Granodiorite, Simizi Valley. Hornblende with a calcitized clinopyroxene nucleus
(Ho). N +, x 10. ‘

4. — Monzogranite with granulated quartz, Smida Valley, N 4, x 10.

Plate VI

Rocks of the Bocsa 3 unit

1. — Hornblende and biotite granodiorite, Vornicul Valley. N 4, x 10.

2. — Hornblende and biotite porphyry granodiorite, Birzava Valley, at the contact with
the B, unit. N 4, x 10.

3. — Homeogeneous enclave, Valea Rea (Ezeris). Plagioclase, biotite and hornblende in
poikilitic potash feldspar (FK). N +, x 10.

4. — Enclave of hornblende and biotite porphyry micromonzodiorite, Ezeris (when en-
tering the village, the Bocsa Montané-ézeris road). N -+, Xx 10.
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Plate VII
Minerals of the Bocsa Massif rocks.
Fig. 1. — Plagioclase in a quartz monzonite of the B, unit, Muscariu Brook. Ang, bytownite
(in extinction), surrounded and coroded by Ang,_, andesine; Ang thin external
zone. N +, x 10.
Fig. 2. — Bytownite with dynamic effects in a quartz monzodiorite of the B, unit, Reiban
Brook. N +, X 25. i
TFig. 3. — Recurrent zoned plagioclase (Ang..sq) in a granodiorite of the B; unit, the Vidras-
ldul Mare Valley. N +, x 10.
Tig. 4. — Perthitic potash feldspar in a monzonite of the B, unit, Reiban Brook. N 4, Xx25.
Plate VIII
Minerals in the rocks of the Bocsa massif (continuation).
Fig. 1. — Partly bastitized orthopyroxene in a quartz monzonite of the B; unit, Ciurant
Brook. N +, x 40. ’
Fig. 2. — Clinopyroxene with exsolutions of ferromagnesian phase (pigeonite?), perpendicular
to elongation, iu a quartz monzodiorite of the B, unit, Reiban Brook. N II, x 40.
Fig. 3. — Hornblende (Ho) with clinopyroxene relics (CPix) in a monzogranite of the B,
unit, Barbu Brook. N +, X 40.
Iig. 4. — Zoned orthite in a granodiorite of the Bg unit, source of the Smida Valley. N II,
X 25.
Plate IX
Dyke rocks subsequent to the Bocsa massif.
Fig. 1. — Pegmatite with graphic structure, the village of Birbosu. N +, x 25.
Fig. 2. — Rhyolite, the Birzava Valley, N 4, x 10.
Fig. 3. — Rhyolite with a spherulitic structure, Grini Valley. N +, x 25,
Fig. 4. — Biotite and hornblende andesite, Satul Valley, N +, x 10.
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Sommaire

Structureetorigine ducorps gabbroique de Bunesti (Monts
Métalliféres). La région de Balsa-Techereu des Monts Métalliféres est constituée de
roches ophiolitiques effusives et intrusives de la premiére et de la deuxiéme étape d’évolution
du magmatisme ophiolitique de la zone du Mures. Dans les roches effusives (bazaltes) de la
premiére étape est cantonné le corps de gabbros (gabbros 4 diopside, gabbros a olivine, gabbros
a titanomagnétite et gabbrodiorites) de Bunesti 4 aspect de dyke. Sur le diagramme (NayO+
K,0) — SiO, les roches baziques se répartent tant dans le domaine des bazaltes du fond
des océans, que dans le domaine des bazaltes riches en Al,O, ; seulement un nombre réduit des
roches tendent a s’approcher du domaine des bazaltes alcalins. Les données pétrochimiques
et géochimiques (Ti, Zr, Y) démontrent que les roches ophiolitiques ont dérivé d’un magma
tholéiitique, formé dans le manteau supérieur ou dans la couverture bazaltique. Les roches
effusives et intrusives sont affectées par de nombreux systémes de fractures, qui ont determiné
eur milonitisation et qui ont été traversés par des roches banatitiques et affectées par des solu-
tions hydrothermales, reliées aux intrusions laramiques et aux vulcanites néogénes.

Introduection

The reaserches we carried out in 1976 in the Metaliferi Mountains
covered a wider area with ophiolitic rocks, located within Ardeu, Poie-
nita, Viligoara and Almagul de Mijloc localities (H. S a vu et al., 1977)3.

1 Received on April 12 1977, accepted for publication on April 13 1977, presented
at the Meeting on April 22 1977, .

2 Institutul de geologie si geofizicid. Str. Caransebes nr. 1, Bucuresti, 32.

'3 Arch. 1. G. G. Bucuresti, .
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During these researches a special attention was paid to the Bunesgti
gabbroic body. The study of the basic intrusive rocks which made up this
body was continued in laboratory ; these rocks underwent different kinds
of analyses. The results of the investigations we present in this paper.

Previously the region had been researched for sulphide mineraliza-
tions by Ghitulescu and Socolescu (1941) and by Berbe -
leac (1975) who pointed out the Bunesti gabbros.

General remarks on the geology of the region

The researched region is located. in the buckling part of the Mures
mobile zone. It is located east of the Metaliferi Mountains, being separa-
ted from the Trasciu Mountains only by Zlatna-Almagsu Mare Neogene
basin.

Within the present geological framework the Balga-Techereu region,
which made up the ophyolitic basement of the Mesozoic sedimentary
formations and of Neogene volcanites, appear as an uplifted, horst-like
zone, comprised between the Brad-Sicarimb Neogene basin westward
and Zlatna-Almasu Mare basin eastward. These basins are elongated as
the Balga-Techereu horst, trending NW —SE, and are made up of sedimen-
tary deposits (Badenian-Sarmatian) and Neogene volcanites.

Within the Balga-Techereu region the Mesozoic primary structures
are trending WNW —ESE. They were intersected by two different frac-
ture systems (Berbeleac, 1975): (1) Laramian fractures, which are
trending N 70° E; (2) Neogene fractures, along which the mentioned
Neogene basins sunk and the Balsa-Techereu region uplifted ; they are
disposed on the N 45° W direction, thus intersecting both the ophiolitic and
Laramian structures. :

The region is mostly made up of ophiolitic rocks. Northward (Opri-
sesti-Poienita), the younger ophiolitic volcanitcs associated with the red
jaspers with depositions of manganese oxides, and bear sandstones, clays
and calcareous conglomerates, which belong to the Curechi beds (G h i-
tulescu, Socolescu, 1941). Southward the ophiolitic rocks of the
second stage bear Upper Jurassic organogene limestones, which pass in
the upper part to Neocomian limestones. These limestones form steep
ridges in the Almagu Mic-Cheile Cibului zone, at Pleaga and Pleasa Arde-
ului. The southern boundary of the ophiolitic rocks and of the associated
formations, with Upper Cretaccous deposits, follows an important frac-
ture plane, trending E—W and located between the Ardeu Valley and
Mada Valley.

Petrographically the Balga-Techereu region is made up of ophiolitic
rocks, intruded by veins and dykes of Laramian (Banatitic) magmatic
rocks. :

a) The ophiolitic rocks are mainly represented by volcanic rocks
belonging to the first two stages of evolution of the initial magmatism
(south of the Apuseni Mountains).
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The ophiolitic rocks of the first stage (Jurassic-Preoxfordian) deve-
lop especially in the central part of the region, between Balsa and Poiana.
They are made up of basalt submarine flows, sometimes associated with
.pyroclastic products with a basaltic composition. The main petrographic
types are ropresented by basalts, augite-bearing porphyric basalts, amyg-
daloid basalts, hyalobasalts, rarely anamesites. The pyroclastic rocks gene-
rally represented by agglomerates, volcanic breccias and stratified tuffs,
are made up of elements which correspond to the mentioned basalt types.
As a characteristic we point out the presence of tachylites intercalated in
pyroclastites.

, The effusive ophiolitic rocks are intruded by the main Bunesti
gabbroic body, which also belong to the first stage of evolution of the ophi-
olitic magmatism. Both the gabbros and the effusive rocks are intruded
by vein rocks, during the first and the second stage of the evolution of
magmatism. :

North and south of the region the volcanic products-especially pyro-
clastic ones of the second stage (Oxfordian-Neocomian) rest over the ophi-
olitic rocks of the first stage. These associate with the mentioned Jurassic
and Neocomian deposits and are made up of agglomerates, volcanic brec-
cias and seldom lava flows. They are made up of pyroxene-bearing basal-
tic andesites, augite and hornblende-bearing andesites, sometimes with a
brown hornblende, hornblende and augite-bearing quartziferous andesi-
tes, hornblende augite and biotite, bearing quartziferous andesites, dacite
and rhyolites (quartziferous porphyres). The vein rocks of the second stage
noticed in the region, are represented by oligophyres, albitophyres and ort-
hophyres (Berbeleac,1975).

Bunesti gabbroic body

The Bunegti gabbroic body develops between the Mosoru Hill,
Bunesti Valley and Micoti Valley. It is elongated and appears as a dyke
with N 70° W trend and rooted towards SSW under an angle of about 80°
(Plate I). Tts length is about 3.5 km and its maximum width of 1.250 m.
On the Plopu Brook and Fruntii Hill — the western part of the body —
as well as on the Micoti Valley — within and on the gabbroic mass —
rocks are still preserved as remnants of the roof of the intrusive basic body.

The petrographic composition of the body is rather various, being
made up of numerous types of gabbros. As shown, numerous rock veins
of the first and second evolution stage of the ophiolitic magmatism pierce
the gabbroic body, which certifies that it was emplaced during the deve-
lopment of the first stage. Thus vein rocks are frequently met on the
Plopu and Oprigoaia Valleys from the western part of the body, and on
the Dolcese Brook from the eastermost part of the body. The veins seem
to have been gathered in the middle zone of the body. The vein rocks are
represented by basalts, anamesites, dolerites, augite-basaltic andesites,
hornblende-andesites, oligophyres and albitophyres.
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The systems of Laramian and Neogene fractures also affected the
gabbroic body, determining the formation of numerous faults, along which
the gabbros had been strongly brecciated in places. On these fracture
systems the small bodies of banatitic rocks (quartz diorites) from the south-
east part of the gabbroic body were emplaced, and Laramian or Neogene
hydrometasomatic alterations were formed, with which the sulphide
mineralizations sometimes associated. )

Within the petrographic composition of the gabbroic body the diop-
side gabbros, diopside and quartz gabbro-diorites, olivine gabbros and
magnetite gabbros are noticed. Melagabbros also appear but with a re-
duced development.

1. Diopside gabbros made up the central and south-east part of the
gabbroic body. They have intermediary granulation and are mainly made
up of plagioclase and diopside. The plagioclage (Ang,_g) is rather fresh and
have twins according to the albite, albite-Karlsbad and pericline laws. It
presents sometimes a weakly zonal structure, in which the zones are har-
der to be distinguished at the microscope as the compositional differences
among them are insignificant.

The xenomorph clinopyroxene crystallized after plagioclase, which
it includes ; it is sometimes replaced by chlorite. One may notice, within
these rocks, the presence of rare fine lamellae of dark brown biotite asso-
ciated with pyroxene crystals. Magnetite is seldom found in these gabbros ;
magnetite is a mineral of the first generation of erystallization, as it usual-
ly appears included in plagioclase.

A variety of diopside gabbro is that from the Oprigsoaei Valley, in
which beside clinopyroxene the biotite appears as a melanoeratic mineral.
Biotite lamellae usually develops round some magnetite grains, which
points out the fact that it was the last to crystallize. In these rocks the di-
opside is replaced by a secondary hornblende with the following optical
properties : Ng = green-yellowish; Nm = brownish-green; Np=yello-
wish ; ¢ ANg=21°. Besides these minerals apatite and xenomorph magne-
tite are found.

2. Gabbrodiorites are more frequently found in the north-western
extremity of the body and on its north-eastern border. South-west they
appear more seldom, forming separations of smaller dimensions. These
rocks have a middle granulation and are made up of plagioclase, partly
altered, clinopyroxene, quartz and secondary minerals.

Plagioclase is polysynthetically twinned, has a weak zonal structure
and appears sometimes fissured. Pyroxene, a diopside, is somsatim=s alte-
red in uralite. Other secondary minerals are represented by pistacite and
rare masses of calcite. Skeleton-like crystals of magnetite also appear.
The quartz forms irregular grains, located in the intrrstices of the other
minerals from the rock, and especially between the plagioclase crystals.
It is slightly deformed and after its general aspect it seems to have crys-
tallized from the last magmatic solutions.

3. Olivine gabbros associate with the diopside gabbros, but the
can appear separately at the springs of the Plopul Brook. They are rocky
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with fine to intermediate granulation which are made up of plagioclase,
olivine and clinopyroxene, minerals which probably crystallized in this
order. Plagioclase is generally fresh and presents weakly zonal structure,
having up to 3 marginal zones. In the composition of these zone the anor-
titic component varies as such : 909, An within the nucleus; 73%, An in
the first zone ; 549, An in the marginal zone.

The pre-existent olivine is replaced by tale lamellae, bowlingite,
and magnetite, minerals which made up pseudomorphs and within which
they dispose in concentric zones. Olivine appears sometimes included in
pyroxene.

Pyroxene, generally fresh, is a diopside with the extinction angle ¢ A
Ng of about 38°. In the olivine gabbroic recks and with fine granulation,
the clinopyroxene has the extinction angle ¢ ANg of about 41°, which indi- -
cate an augite (Winchelland Winechell, 1951). In places it is re-
placed by a secondary amphibole with separation of iron oxides in fine
grains irregularly distributed around the hornblende crystals. The pyro-
Xene associates sometimes with the pleochroic lamellae of a biotite. The
biotite lamellae are more frequent and develop wider when they form
around some magnetite grains. This mica is sometimes replaced by chlo-
rite. Xenomorph magnetite is found in small quantities in these rocks.

4. Magnetite gabbros, which represent a variety of diopside gabbros
but which appear in a reduced quantity, were met in the marginal parts.
of the body, on the Bunesti and Oprigesti Valleys and on the Pisculesc
Brook, as well as in some small drillings from the Bunesti Valley and.
Oprigoaei Valley. They are rocks with middle granulation, made up of
plagioclase and diopside, in which magnetite represents 5—159%, from the
rock volume. They form xenomorph crystals, in the structure of'which
one may notice lamellar separations of illmenite according to the 111 face.

5. Melagabbros made up the small body from the springs of the
Podisoarele Brook, where they associate with diopside gabbros. Inwards.
the main body of gabbros such rocks appear only on a small left tributary
of the Oprisoaei Valley, a place which could be located in the western pro-
longation of the body from the Podigoarele Brook.

Melagabbros are holocrystalline rocks with a porphyric structure
given by some pyroxene crystals or olivine replaced by secondary mine-
rals. These are usually developed wider than the plagioclase crystals which
form the groundmass.

Plagioclase has sometimes a weak zonal structure, in which one may
notice a wider developed nucleus and up to 8 —9 marginal zones but the
composition of which does not differ very much from that of nucleus,
which contains 72—809, anortite. The pyroxene forms large crystals,
some idiomorph and rather numerous, presenting the twinning according
to 110. It seems that in these rocks it crystallized before plagioclase.
There also appear pseudomorphoses after olivine, resulted from bowlin-
gite tale, carbonates and iron oxides, mineral disposed in concentric zone.
Large lamellae of biotite, in places transtormed in chlorite, appear in asso-
ciation with these alteration products. The brown hornblende seldom:
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TA
Chemical Analyses of the Bunegli Gabbroic
; '

No. {Sample Rock type Location $10, | TiO, | Al,O; | Fe, 04| FeO | MnO
1 41 Porphyry melagabbro Podisoarelor Brook 45.75| 0.54 | 11.56/ 4.10 | 4.31 0.25
2 4* | Diopside microgabbro Chiliei Brook 46.22| 0.75 | 21.88; 4.35 | 4.80 | 0.19
3 46 Porphyry melagabbro Dimbul Podisoarelor | 46.42| 0.56 | 13.47| 2.78 | 5.12 0.15
4 5% | Porphyry melagabbro Podisoarelor Brook 46.52| 2.40 | 16.42| 3.65 [ 4.00 0.36
5 7% | Porphyry melagabbro Podisoarelor Brook 46.55| 0.85 | 20.60| 5.30 | 3.16 039
6 29 Uralitized gabbro Teiusului (Plopului) | 46.80{ 0.68 | 15.28 4.86 | 4.81 0.19

Brook’
7 19 Porphyry melagabbro Oprisoaia Valley' 47.27) 0.76 | 13.93} 3.28 | 5.05 | 0.14
8 53 Diopside gabbro Mesteroaia Valley 47.97| 0.94 | 19.16] 532 | 4.02 | 0.12
9 5 Diopside gabbro Oprisoaia Valley 48.22) 0.65 | 22.39| 2.47 | 2.97 | 0.08

10 43 Porphyry melagabbro Podisoarelor Brook 48.38] 0.40 { 13.69] 3.19 { 4.00 | 0.11

11 12* | Diopside melagabbro Ursului Brook 48.48) 1.04 | 19.77) 7.28 | 2.36 | 0.20

12 13* | Diopside gabbro Oprisoaia Valley 48.52{ 2.35 | 19.20[ 3.73 | 4.93 | 0.32

13 32 Augite basalt Plopului Brook 48.88} 0.70 | 12.72] 5.40 | 3.33 | 0.13

14 93 Porphyry melagabbro Zirnei Brook ) 49.00[ 0.56 9.02! 5.16 | 3.34 | 0.18

15 44 Melagabbro Podisoarelor Brook 49.20f 0.55 | 11.76f 2.29 | 5.02 | 0.10

16 56 Gabbro Micoti Brook 49,74 0.93 | 20.32| 4.27 | 3.66 | 0.14

17 18* | Diopside gabbro Bitis Brook 49.80{ 0.90 | 13.50/ 6.15 | 0.90 { 0.18

18 49 Augite basalt Mesteroaia Valley 49.88] 0.86 | 18.19| 4.98 | 4.32 | 0.21

19 19* | Diopside and quartz Dimbul Fruntii 51.10] 0.73 | 17.46] 2.59 | 5.36 { 0.14

gabbrodiorite

20 62 Diopside and quartz Micoti Valley 50.60] 1.30 | 19.48] 5.33 | 2.25 | 0.12

gabbro

21 50 Spilitized basalt Mesteroaia Valley 51.60| 0.80 | 16.19] 3.95 | 4.35 | 0.11

22 34 Diopside gabbro Plopului Brook 51.60f 0.97 | 20.07] 4.68 | 2.83 | 0.11

* According to Berbeleac, 1975.

appears. It forms large crystals, partly replaced by a secondary green
actinolitic hornblende. This hornblende forms on the account of pyroxene,
which in other cases is replaced by an uralitic fibrous hornblende. Grains of
magnetite and long erystals of apatite are also found in melagabbros.

On the Zirnei Brook, in the melagabbros which are affected by
mylonitization processes, the biotite develops round the skeleton-like
crystals of magnetite. The biotite is bent in places due to the tectonic
deformation and contains inclusions of magnetite grains. A blue chlorite
forms sometimes on its account.

6. The gabbros, breccified and affected by hydrothermal altera-
tion, present fissured and sericitized crystals of plagioclase feldspar, and
the pyroxene is usually replaced by uralite. In these rocks calcite and epi-
dote (pistacite) sometimes associated with a fibrous actinolitic hornblende
of neoformation appear. The rocks are sometimes impregnated with
pyrite. Nests of chlorite associated with opaque grains of secondary
iron oxides also appear. On the fissures and breaks of the bracei-
ated rocks, zeoliths do form, the crystals of which are perpendmularly
disposed on rock walls.
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BLE 1
Body and of Some Basalts (%)
MgO | CaO | K,0 | Na,0|P,0, | CO, | SO; | PC | H,O*| H,O™ S Fe(S) | Total I;f,igf’ Ti
14.09] 13.70{ 0.09 | 0.90 | 0.13 | 1.75 - — 1.71 0.09 | 0.08 |100.24| 8.96 {0.32
4.40{ 12.74] 1.67 | 0.31 | 0.11 | 0.28 jurme — 0.61 | 1.20 99.51
14.13 10.05] 0.16 | 1.46 | 0.16 | 1.77 - — 1 4.07 — 0.05 | 0.05 |100.40| 8.52 [ 0.33]
8.70) 11.90; 1.65 | 0.39 | 0.12 = 0.20 = 3.50 | 0.22 — — 1100.03 )
5.09| 13.40[ 0.75 | 0.39 | 0.10 0.27 = 3.00 | 0.22 100.05
10.17) 10.92| 0.47 | 1.68 | 0.16 | 1.25 — — 2.32 — 0.03 | 0.03 | 99.65/10.23 | 0.40
12.05| 11.86| 0.19 | 1.38 | 0.18 | 1.33 — — 2.74 — 0.04 | 0.04 [100.25( 8.94 | 0.45}
4.25] 11.18| 0.56 [ 2.45 | 0.16 | 1.10 — = 2.58 0.11 | 0.10 }100.02; 9.88 { 0.56
4.64! 12.80] 0.49 | 2.71 | 0.18 | 0.47 — — 1.49 e 0.16 | 0.15 | 100.07| 6.12 | 0.39
11.07) 14.10{ 0.15 | 1.39 | 0.11 | 0.59 — — 2.1 — 0.15 | 0.05 | 99.99; 7.68 | 0.24
4.08| 10.04| 2.90 | 0.77 | 0.15 |} 1.17 | 0.07 | 2.44 | 0.78 | 0.49 — — 99.51
4.60] 10.02] 2.97 | 0.75 | 0.42 = 0.16 | — 2.11 | 0.18 — — 1100.26
8.82| 10.78| 1.38 | 1.66 | 0.33 | 3.05 — — 3.82 o 0.16 | 0.15 |100.31] 9.25 | 0.42
14,28 13.53| 0.94 | 1.12 | 0.29 | 0.75 — — 1.97 — 0.03 | 0.03 {100.20| 8.90 | 0.33
13.17] 13.59{ 0.37 | 1.51 | 0.13 | 0.78 — — 1.84 0.02 { 0.02 |100.35; 7.88 {0.33
3.19{ 10.07| 0.84 | 2756 | 0.27 | 1.54 — — 2.26 0.03 { 0.03 |100.04{ 8.36 | 0.55
2.90| 13.35] 2.60 | 3.30 | 0.15 — — — 2.83 | 3.65 — — 1100.21
5.06| 8.89( 1.31 { 2.88 | 0.26 | 0.17 | — — 3.09 — 0.02 | 0.02 {100.14} 9.80 | 0.51;
6.85] 8.42| 3.02 ( 1.49 | 0.14 | 1.37 | 0.10 | 2.10 | 1.24 | 0.49 99.89
3.42 9.90] 0.65 | 3.63 | 0.33 | 0.72 1.60 0.03 | 0.03 |[100.39] 8.97 1 0.78
5.47| 17.82} 1.76 | 4.31 | 0.23 | 0.30 2.70 0.07 | 0.06 | 99.62| 8.84 | 0.48
3.50| 9.88] 1.25 [ 2.63 | 0.29 | 0.39 1.71 0.11 | 0.10 |100.21| 7.92 | 0.58

Petrochemistry and geochemistry of the basic roeks

, Berbeleac (1975) in his paper on the Vilisoara region is dealing
with the petrochemistry of the ophiolitic rocks from the region; he esta-
blishes the types of magma and the direction of differentiation of the ophio-
litic magmas.

Our data (Table 1) on the gabbro chemism of the Bunesti body and
of the surrounding basalts show that the parental ophiolitic magma, from
which the rocks of the first stage of evolution of the initial magmatism
resulted, was a tholeitic magma saturated with SiO, (Sa v u et al., 1970),
the direct products of which could be diopside gabbros. During the diffe-
rentiation of this magma, magmas richer in MgO separated into a direc-
tion, from which melagabbros resulted (Fig. 1), and into another direction
magmas richer ia iron, resulting gabbros with vanadiferous titanomagnetite.
Those which differentiated later and those from the Drocea Mountains
show a tendency of enrichment in alkalis, especially in Na,O (Savu,

1962).
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Fed tof)

Fig. 1. — Differentiation
diagram of ophiolitic mag-
mas. 1, intrusive rocks;
2, effusive rocks.

Na,0+K0 @ 20 "% 40 % 6 70 ¢ s N30

As we may notice in the diagram of figure 1, the separation of the
ophiolitic magma is close to the evolution of the magma generator of the
rocks, from which the Shikoku greenschists resulted. One may suppose
(Sawada, 1973) that they come from a thin continental crust or from
the oceanic crust. During its evolution, the tholeitic magma saturated
with SiO, followed the direction of differentiation of the calcoalkaline
magmas. The magmatic parameters and the various types of magma dif-
ferentiated from the parental magma (Table 2) belong to this series of
magmas.

The distribution of trace elements in the gabbroic and basaltic rocks
from the region (Table 3) is characteristic of the ophiolitic rocks from the
Mures mobile zone (Sa vu et al.,, 1970; Savu, Udrescu, 1973, 1977).
The most characteristic trace elements from this series of ophiolitic rocks are
Ni,Co,Cr,and V(T urekian, Wedepohl, 1961), which showcontents
similar to other tholeiitic rocks, as for example the Almisel gabbroic body.

The Zr, Y, Sc and Ti contents are characteristic of the ocean floor
basalts (Pearce and Cann, 1971), with which most of the rocks of
the Bunesti gabbroic body are similar. From this point of view few rocks
are similar to the andesites from the island arcs. Within this group we
may include the basaltic andesites, porphyric basalts with augite pheno-
crystals and some gabbros from the Balsa-Techereu region.

. The scandium content of the tholeiitic rocks from the Balsa-Techereu
zone ranges between narrow limits, 19 and 48 ppm, values characteristic
of the ophiolitic rocks.

Strontium and barium, trace elements especially connected with
feldspars, show contents which ranges between the limits characteristic
of the basic rocks. We may found out from the table 3 that the values of
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the contents of the two elements are in a positive correlation. Although
the two elements are different from the value viewpoint, while the Ba
content is increasing, the Sr content is increasing proportionally, too.
Copper, an element of less significance in the evolution of the ophio-
litic magmas, shows low contents, which range between 6 and 150 ppm.

Origin of ophiolitic magmas

The magmas, from which the Balga-Techereu basaltic rocks and the
rocks of the Bunesti gabbroic body resulted, belong to the first stage of
evolution of the Alpine ophiolitic magmatism from the Mures mobile zone.

As previously shown (S a vu,1962; Savuetal, 1970) the magmas
which generated the ophiolitic rocks from the Drocea Mountains and
from the whole Mures mobile zone are saturated tholeiitic magmas of si-
matic origin. These magmas were formed in the upper mantle or within
the basaltic cover, as a result of the development of a pyrolith, the mag-
mas of which was subsequently contaminated by the acid magmas resul-
ting from the melting of some portions from the sialic crust, and especially
from the granitic cover, which is sinking under the mobile zone.

Later, Raddulescu and Sd&ndulescu (1973), Herz and
Savu (1974), Bleahu (1974), Savu and Udrescu (1977) consi-
dered that the Mures mobile zone developed in an oceanic trough, which
evoluated into a subduction zone. Recently, H e r z et al. established that
these ophiolitic magmas of the first stage of evolution of the ophiolitic
magmatism formed in the upper mantle or in the subcrustal basaltic co-
ver, as resulted from the Sr87/Sr#® ratio, which ranges between 0.7021 and
0.7056 within the ophiolitic rocks of the Drocea Mountains.

The similitude of the basic rocks from the Mures zone and the Bu-
nesti gabbroic body with the ophiolitic rocks from the Alps, Apennines
and Dinarids studied by Burri and Niggli (1945), appears very
clearly from the mode of distribution of these rocks on the diagram of
the figure 2. Most of the mentioned rocks are located on the diagram in
the main projection field of ophiolites from the three classical regions
mentioned ; other rocks move towards the fields of ultramaphic rocks,
which made up most of the ophiolites from these regions.

Having in view that the ophiolites from the Alps, Apennines and
Dinarids formed in a first order Benioff zone (Savu, Nicolae, 1975)
located between the African and Kuropean plates (Channel, Hor-
vath, 1976) and that the magmas came from the upper mantle, it results
that the gabbroic rocks from the Mures and Balga-Techereu zones have the
same origin. Some differences are worth to be mentioned : (1) in the Muresg
zone the schists with glaucophane or lawsonite do not appear-ophiolites
are not affected by metamorphism processes; (2) the ultramaphic rocks
are found in small quantities in the Mures zone as against those formed in
the Alps-Apennines-Dinarids zone; (3) in the three regions the alkaline
and acid rocks of the second stage of evolution of the Mures ophiolitic
magmatism are not represented (S a vu, 1976). These differences were
determined by the geotectonic evolution of the two subduction zones.
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Fig. 2, -- QLM diagram.
1, intrusive rocks; 2, effu-
sive rocks.

It is remarkable the fact that the tholeiitic rocks saturated in SiO,
belonging to the Bunesti gaﬁbroic body, as all those of the Drocea Moun-
tains (Sa vu et al., 1970) are located on the diagram of figure 3, in the
projection field of the Hawaian oceanite-tholeite-granophyre series, stu-
died by Kuno (1967). As a matter of fact this is the series of differen-
tiation of the tholeiitic magmas all over the world. The Bunesti rocks are
distributed on the diagram both in the field of the ocean floor basalts,
and in the field of basalts rich in Al,O,; this last characteristic would
explain the preponderance, art some rocks, of plagioclase as against mafi-
tes, as well as the crystallization of this mineral before the other mine-
rals, both in the gabbroic rocks and in some basaltic rocks.

Fig. 3. — (Na,0 + K,0) — Si0, 8]

diagram. a, alkaline basalt do- 3‘6

main ; b, rich in aluminium basalt &

domain; ¢, ocean floor tholeite §4

domain; d, projection field of

Hawaian oceanite-tholeiite-grano- 1 2

phyre series.

1, intrusive rocks; 2, effusive; 0 .

rocks. 40

*——’SiUz

In a recent paper on the ophiolites of the Carpathians Lomite
(1976) compares the chemistry of these rocks with the one of the oceanic
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and continental basalts. From the table presented by this author it results
that the average values for SiO,, TiO,, MgO and K,0, tholeiites are much
closer to the ones of the middle Atlantic ridge than to the continental
basalts.

Only three basaltic rocks from Bunesti are located outside the field
of Hawaian tholeiitic series. They show a tendency to move towards the
field of alkaline basalts, in which the Hawaian ankaramitic basalts are
situated peculiarity which explains the evolution of ophiolitic magmas of the
second evolution stage, in Mures zone, towards alkaline rocks as for
example oligophire, trahiandesites and trahites (orthophyres), among ,wich
some are also found in the Balsa-Techereu region.
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The genetic peculiarities of the ophiolitic magmas from which the
Bunesgti gabbroic body and the basalts of the region resulted, are also
_ pointed out by their geochemical characteristics. Depending on the Ti,
Zr and Y contents, the rocks, which are analysed by us, are mostly loca-
ted.in the projection field of the ocean floor basalts (Pearceand Cann,
1971); this is the case of the gabbros which resulted from the simatic
magma (Fig. 4 and 5).

The basalts, from the magima of which the alkalinre and acid rocks
and some gabbros resulted during the second stage, are located on the
diagram of the figures 4 and 5 in the andesite field from the island arcs,
fact which presumes a modification of the composition of magmas from
the Mures zone towards the first stage and during the second stage, to
alkaline and acid products.

This tendency was explained (Savu, 1976; Savu, Udrescu,
1973, 1977) by the contamination of the tholeiitic magma made up in the
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Tix10-%ppm

Zrppm Jppm

Fig. 5. — Ti—Zr—7Y diagram for magma types. a, ocean floor
hasalt domain; b, andesite domain of island arches.
1, intrusive rocks; 2, effusive rocks.

upper mantle or in the suberustal basaltic cover with acid material resul-
ted from the melting of the northern and southern sialic plates, which
underwent a subduction phenomenon and sank under the Mures zone.

Hydrothermal alterations of the ophiolitic rocks

The researched region includes numerous outcrops with sulphide
mineralizations and zeolith depositions, the formation of which is related
to the activity of the ophiolitic and Laramian magmatism and of the ter-

tiary voleanism. These outcrops are included in zones hydrometasomati-
cally altered.

1. Hydrometasomatic alterations. Within the researched zone, as
already mentioned, the hydrometasomatic activity belongs especially
to the banatitic and tertiary postmagmatic manifestations. Their zone
of distribution points out the direction of the postmagmatic manifesta-
tions towards the inner part of the main enrooted structures and along
- the fractures, too. In such zones, due to the spatial superpositions, it is
difficult to distinguish the associations of neominerals resulted during
the two Laramian and tertiary metallogenetic stages.

The main association of neominerals found in the hydrometasomatic
zones formed within a wide range of temperature. This interval is covered



15 . BUNESTI GABBROIC BODY 187

by three characteristic associations of minerals (Meyer, Hemley,
1967) : propylitic, argillic and zeolitic.

The first association is characteristic of the enrooted structures —
Bunesti and Poiana gabbroic bodies and the dykes of banatitic diorites
between the Porcurea and Poiana Valleys. This association also extends
in the ophiolitic rocks from the outskirts of the intrusive bodies, where
epidote and actinolite frequently occur, especially in the vacuoles of the
amigdaloid basalts and in the cement of the pyroclastic rocks. Within the
propylitic association three parageneses of neominerals were recognized :
(1) albite-epidote-actinolite-chlorite (4 serpentine minerals-pyrite), (2)
albite-epidote-actinolite-quartz-chlorite-carbonates-pyrite and (3) albite-
chlorite-carbonates (4 argillaceous minerals-quartz-pyrite). Among
these associations the first one is especially characteristic of the Bunesti
and Poiana gabbroic body, and the others belong to both intrusive and
effusive rocks.

As regards the argillic association we mention the area of extinction
of neominerals to the zones intensly breccified, which are present both
within the Bunegti gabbroic body, and the zones which delimit the main
fractures. In such zones two types of neomineral associations may be
noticed : (1) clayey minerals (montmorillonite-kaolinit-illite)-carbonates-
pyrite (4 quartz) and (2) clayey minerals-quartz-carbonates-pyrite.
The first association is specific to the zones intensly breccified from the
Bunesti and Poiana gabbroic body, and the last paragenesis usually ac-
companies the fracture zones met on the Podisoarele Brook, Oprisoaia
Valley, Pragul Ardeului, Porcul Valley, Smreciul Brook, etc.

Within the Bunesti gabbroic body the argillization took place in its
marginal parts, and especially the northern border. Here, the intensity
of the argillization process was maximum and took place at the contact
zone between the basaltic and pyroclastic rocks with the gabbros and
gabbro-diorites of the Bunesti dyke.

The zeolitic association point out an important cooling of the solu-
tions, which in the final stage of each metallogenetic phase became aque-
ous and lacking of mineralizers. Zeolites appear mainly on the Bunesti
gabbroic body and in the banatitic intrusive rocks, but made up impor-
tant accumulations in the ophiolitic rocks outside the Laramian eruptive
bodies. In the mentioned rocks the zeolites appear in the basalt alveole
and in the cement of the pyroclastic rocks.

2. Dustribution of trace elements in the zones hydrometasomatically
altered. A number of 11 samples, representing rocks hydrothermally alte-
red were analysed (Table 4) by spectral analysis. The samples resulted
from the surrounding zones. The analysed material represents altered
rocks corresponding to the propylitic and argillic associations. In such
rocks, during the hydrometasomatic process, the trace elements as com-
pared to those from the fresh rocks (Table 3) behaved like that : Pb, Cu
and Zr appear in higher concentrations ; Co, Ni, Cr and Y are partly levi-
gated (Table 4) and V and Ti do not undergo important modifications.
The argillized zones are mainly characterized by higher content of Pb
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and Cu. The highest content of Cu (650 ppm) was found in a basalt- vein
with epidote and actinolite, a rock hydrothermalized on the Oprisoaia.
Valley (Table 4, sample 22).

Conelusions

We may draw the following conclusions :

The Balga-Techereu region is made up of effusive and intrusive
ophiolitic rocks from the first and second stage of evolution of the ophio-
litic magmatism from the Mures zone.

In the effusive rocks of the first stage the Bunegti dyke-like body of
gabbros (diopside gabbros, olivine gabbros, gabbros with vanadiferous
titanomagnetite and gabbrodiorites) is encompassed.

The petrochemical and geochemical data (Ti, Zr, Y) show that the
ophiolites resulted from a tholeiitic magma, which formed in the upper
mantle or in the basaltic eover.

The effusive and intrusive ophiolitic rocks are affected by numerous
systems of fractures, which determined their mylonitization and which-
were cross-cut by banatitic rocks and affected by hydrothermal solutions,
connected to the Laramian intrusions and Neogene volcanites.
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EXPLANATION OF PLATES

Plate T

Geological map of the Bunesti-Metaliferi Mountains region.

1, alluvia, Laramian magmatite; 2, hornblende andesite; 3, diorite and quartz dio-
rite. Initial magmatite-stage II:4, hornblende andesite ; 5, augite andesite ; 6, oligophyre (01),
albitophyre (al) ; 7, basalts (8); stage I: 8, basalts (veins in gabbros); 9, diopside and quartz
gabbrodiorite ; 10, diopside gabbros; 11, olivine gabbros ; 12, ‘melagabbros ; 13, lavas (a) and
pyroclastics (b) and basaltic rocks; 14, breccias; 15, fractures; 16, hydrometasomatic altera-
tion; 17, magnetite concentrations; 18, sulphide mineralizations; 19, spectral and chemical
analyses of silicates ; 20, spectral analyses on hydrothermally altered rocks ; 21, geological sec-
tions.
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Plate II

Fig. 1. — Pyroclastite with microconglomerate groundmass in which rounded basalt blocks-
10—30 cm in diameter-float. Oprisesti Valley.
Fig. 2. — Basalt elements of 20—40 diameter, cemented with tuff in Oprisesti pyroclastites.

Plate ITI

Fig. 1, — Cemented tuffs and agglomerates with basalt elements cross-cut by zeolite and calcite
veinlets on Oprisesti Valley.
Fig. 2. — Elements of massive basalt with cinerite matrix. Oprisesti Valley.



AR Institutul Geologic al Roméniei

\es/



H.SAVU et al. Structure and arigin of Bunegy gobbroie Eady'{Memlilari Mountains ) i e Pi1
H. SAVU - L BERB ELEAC
o623 '
GEOLOGICAL MAP OF THE BUNESTI REGION
LEGEND
[:] A//aviq .
- Hornblende -bearing andesites
- Diorites and quartz diarites
INITIAL MAGMATITES
STAGE It
Hornblende -bearing andesites
’E Augite -bearing andesites - 8
Oligophyre(o/),a/bitophym (a/) ;’,:,,;;‘z Breccias
Basalts(g) 7 Fractures
STAGE | y ;
Basalts (veins i gabiros //// Hydrometasomatic afterations
Gabbrodiorites with diopside and quarty ®  Magretite concentrations
ﬁ Dicpside - bearing gabiros ®  Sujphide mineralizations
7l Olvine - beariné ros 0 Siicate chemica) and Spectral analyses
m Melagabbros ; A Spectral analyses on hydrothermally stered rocAs
- Lavas (3) and bassitic piroclastic racks(b) ‘,-‘% Geological sections
l NE SwW NE SW
Vv ] _ "0
Jurjelul Hill M'ca,ﬁ Hill Arsurii Hill 170
J .' 700 o - Saracuhi Rrook L
- ’ ; Ursului Rrodk i o
: i M — ! !
0\)v’\§oa’\? Valley Fr “”?" H‘"B\m;\‘\ Valley |50
: ! ) i 500 564
1 Vi
.\ 500
SX—
400 - 400
400 406

N
INSTITUTUL DE GEOLOGIE §I GEOFIZICA. Dari

de seamg vol LXIv/q : . —
Institutul Geologic al Roméniei
ol

IGR/

Imprim Al Inst -Geol Ganl,




" Déri de seamd ale gedinfelor vol. LXIV (1976 —1977). Pag. 193—203.
1. MINERALOGIE — PETROLOGIE — GEOCHIMIE

PETROLOGIA ROCILOR METAMORFICE

CONTRIBUTII LA CUNOASTEREA ALCATUIRII MINERALOGICE
A AUREOLEI DE CONTACT A BANATITELOR DE LA BUDUREASA
(MUNTII BIHOR)
DE
ALEXANDRU Z. MANEA2, DUMITRU TODOR?, MARIA MIHAILA?

Abstraet

Contributions to the Kniowledge of the Mineralogical Com-
positionofthe Contact Aureolaof the Budureasa Banatites (the
Bihor Mountains). In the Budureasa region (the Bihor Mountains) neoformation pro-
ducts appear within the contact aureola of the subsequent Laramian magmatites with the Pa-
leosoic and Mesozoic sedimentary formations. Within the different types of skarns and hornfelses
it was pointed out the existence of some magnesium chlorites of sheridanitic, barito-celestite
types, of the garnet from the andradite-grossularite series, chalcantite, cordierite, pinnite, amp-
hiboles, as well as the series of mainly cupriferous mineralizations. The presence of magnesium
chiorites of sheridanitic type was, also confirmed by X-rays, thermo-differential and complex
chemical researches, the results of which are presented in this paper.

Introducere

Prezentarea rezultatelor obtinute in urma cercetérilor petrografice,
termodiferentiale g§i chimice efectuate asupra produselor din aureola de
contaot a magmatitelor subsecvente laramice de la Budureasa, formeazi
obiectul lueririi de fati.

Unele din aceste produse au strmsa legitursd cu acumulirile de subs-
tante minerale utile puse in evidents de Manea in anul 1972.

1 Predati la 26 februarie 1977, acceptati pentra publicare la 14 mai 1977, comumcaté
in sedinta din 20 nolembrie 1976. ;

2 ntreprinderea geologicd de prospectium pentru substante minerale solide. Str. Caran-
sebes nr. 1, Bucuresti, 32.

13-~c. 1783
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Ficind parte integranti din provincia magmatlsmulul subsecvent
laramic de tip banatitic, corpurile intrusive din Muntii Apuseni, in care se
incadreazd §i corpul de la Budureasa, au constituit obiectul a numeroase
cercetari.

Istoricul cereetarilor

Dintre vechile lucriri care prezintd interes pentru geologia §i struc-
tura muntilor Bihor, trebuie remarcate cele apartinind lui Pe t e r s (1861).

La inceputul secolului XX se efectueazd cercetiri de Jelinek
(1937), Giuscd (1937, 1950), Krdutner (1938, 1941), Arabu
(1941).

Dupi anul 1950, se executd cercetarea ampld si complexd a masivu-
Iui Bihor de céitre Bleahu (1957), Bleahu, Dimitrescu (1957),
BleahusgsiMantea (1962), Dimitrescu (1959), Preda (1962),
Rafalet (1963), Giugcéd, Cioflica, Savu (1966), Gioflica
(1967), Cioflica, V1ad (1967, 1968, 1970, 1972, 1973), Cioflica,
Vliad, Stoici (1971), Giuscd, Istrate, Stefan (1969), Ghe-
rasi (1969), Mantea (1969), Istrate, Preda (1970), Manea
(1973), Manea et al. (1975), Bordea et al. (1975), Istrate (1975).

In urma unor indelungate §i minutioase cercetiri, Bleahu si
Dimitrescu (1964) realizeazd prima imagine comprehensivd a geolo-
giei §i structurii muntilor Bihor prin foaia Ariegeni,scara 1 :100.000, editatd
de Ingtitutul geologic.

Aporturi importante privind cercetarea produselor de contact ale
magivelor banatitice situate in partea de NW a masivului Bihor, au fost
aduse de Giugci (1950), Rafalet (1963), Cioflica, V1ad (1967,
1968), Gherasi(1969),Cioflica, Vlad (3970),Cioflica, Vlad,
Stoiei(1971).

Datoritéd rezultatelor favorabile obmnute referitor la aureola de con-
tact a magmatitelor subsecvente laramice, reprezentate prin corpurile de
Pietroasa §i mai ales de la Budureasa cu formatiunile sedimentare mezo-
zoice din regiune, Al. Z. M ane a et al. (1973) emite ideea separdrii unui
nou district metalogenetic in cadrul provinciei metalogenetlce a banatite-
lor, independent de districtul B#ita Bihor, pe care propune si fie denumlt
districtul metalogenetic Budureasa.

Geologia regiunii

Regiunea Budureasa este alcdtuiti din formatiuni sedimentare
paleozoice, mezozoice §i magmatite subsecvente laramice.

Formatiunile sedimentare paleozoice §i mezozoice au fost atribuite
Permianului, Triasicului gi Jurasicului.

3 Arh. I.G.P,S.M.S. Bucuresti.
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In partea de vest a regiunii Budureasa, la contactul dintre calcarele
albe, ugor recristalizate atribuite Norianului,, cu granodioritele care aflo-
reazi pe Valea Mare aproape de confluenta cu valea Cohului apar skarne
serpentinice cu mineralizatie preponderent piritoasi. Aceasti minerali-
zatie prezintd frecvent cataclaziri si filonage neorientate umplute cu cal-
cit. De agsemenea, in masa piritoasi a fost observati o invazie a unui mine-
ral lamelar cu aspect de antigorit. In fapt acest mineral apare sub forms
de agregate microcristaline, verzui-cenugii cu dezvoltare lamelars, avind
birefringentd scizutd de 0,007 —0,011. Analizele mineralogice, termodife-
rentiale gi chimice efectuate atestd prezenta unui clorit magnezian, posibil
sheridanit.

Pe versantul sting al viii Zapozilor, la eontactul dintre corpul de
meladiorite cu calcarele ladiniene apar skarne de care sint legate acumuléri
de sulfuri metalice $i de oxizi. Siin cadrul acestor skarne apar minerale la-
melare de tipul cloritelor magneziene. Tot in acest punct s-a prelevat gi
analizat roentgenografic (analist T. Ur can) o probd monominerald de
granat. Pe baza valorii parametrului ,,a” al celulei elementare, precum §i
prin descifrarea diafractogramelor s-a identificat un granat din seria grossu-
lar-andraditului. Calculele efectuate in scopul determinirii participirii
celor doi componenti ne indicd un termen cu cca 70%, andradit si cea 309,
grossular, - _

In partea de sud-vest a regiunii cercetate, pe cursul inferior al piriu-
lui Pinului afloreazi un orizont cornificat, negru. Acest orizont este consti-
tuit din gresii argilitice cornificate, calcare dolomitice skarnificate, negre,
sisturi argilitice cornificate i hidrotermalizate. Orizontul mentionat este
strabédtut de filoane si corpuri eliptice de riolite cu aspect piroclastic, fiind
in apropierea acestora puternic impregnat cu pirita.

Dintre componentii litologici mentionati, gresiile argilitice cornifi-
cate apar ca roci cu granulatie find, de culoare cenugie-neagri, uneori cu
tente gilbui datoritd unor cruste superficiale de limonit.

Analiza planimetrici ne relevid urmétoarea compozitie :

: Continut Dimensiuni

Mineralul . o, W
Cuart 4148 0,05—0,40—0,20
Minerale argiloase 19-—-37,5 =
Cordierit-pinnit 7—15 0,10—-0,15—0,07
Muscovit 07 0,05—0,20—0,10
Hidromuscovit 3—5 0,05—0,20—0,10
Epidot + zoizit 0—7 0,02—0,07—0,05
Sheridanit 3—-5 0,001 —0,03—0,02
Turmalini 0-—0,5 0,03—0,10—0,05
Zircon sp. 0,02—0,07
Rutil + ilmenit sp.—1 0,02—0,10—0,05
Substantd organica 0—5 -
Minerale opace - sp.—3 0,04—0,20—0,10
Limonit 0—-0,5 —




196 AL. Z. MANEA et al. 4

Microscopie, roca este constituitd din cuart care apare in granule
angulare, uneori rotunjite ceea ce denot un material nesortat, de dimen-
siani variabile, rispindite neuniform intr-un ciment argilos. De asemenea,
cuartul umple §i filonage cu grosimi variabile. Masa principalé este repre-
zentatd prin minerale argiloase, care formeazf agregate pimintoase,
alteori prezintd zone de recristalizare cu forme de agregate microcristaline
de cordierit sau agregate impurificate cu substan{d organicd, preeum si
zone cu cristale lamelare sau fibroase gi agregate cristaline in care se dez-
voltd lamele de hidromuscovit si de clorite magneziene, proba.bll sheri-
danit. In masa mineralelor argiloase apar lamele de muscovit gi hidro-
muscovit cu dispozitie haotica.

Cordieritul formeazi microagregate granulare sau apare sub form#
de cristale cu contururi neregulate, impurificate, precum si cu dezvoltare
de pind la 0,20 mm. Uneori agregatele granulare sint impinzite de lamele
fine de pinnit, asociindu-se cu plagioclaz si formind zone in benzi.

Sheridanitul apare sub form# de agregate microlamelare de culoare
verde, cu o rispindire neuniform# in masa mineralelor argiloase. Tot in
masa mineralelor argiloagse apar granule neregulate de epidot §i zoizit
sporadic de zircon. Uneori cu granulele de epidot apar asociatii de granule
de minerale opace, granule cu contururi neregulate de rutil adesea trans-
format in leucoxen, iar in eimentul rocii apar cristale lamelare de ilmenit.

Pe piriul Pinului afloreaz# calcare dolomitice, skarnificate, negre.
La microscop, roca apare construitd dintr-o masi carbonaticd granu-
lar#, reprezentatd prin caleit i rari romboedri de dolomit, care uneori pre-
zintd §i granule cu contururi neregulate grupate in mase compacte, cu aspect
mozaicat. La aceastd masd carbonaticd se asociazd muscovit §i minerale
opace, iar in zonele skarnificate apare forsteritul i serpentina. De aseme-
nea, mai apare blenda cu agregate pidmintoase de smithsonit si zone cu
limonitizédri.

Dintre mineralele lamelare este prezent muscovitul, care uneori
apare ca un muscovit fengitic, de culoare verzuie, pleocroic, cu separatfii de
hidroxizi de fier pe clivaje, precum si cloritul cu birefringentd caracteris-
ticd celui magnezian-sheridanit §i ca agregate microlamelare cirora li se
asociazd minerale metalice. Uneori in masa carbonaticd compacts, cu
aspect mozaicat apar diseminiri de cristale mici de anhidrit. Acesta este
rispindit in zonele de limonitiziri intense sub formé# de cristale tabulare.
In unele cazuri a fost observat smithsonitul sub formi de borduri pe gra-
nulele de blendi. Tot in zonele cu limonitizdri apar agregate de culoare
rogie de lepidocrocit cu urme centrale, micronice de magnetit, piritd sau
carbonati de fier. Au mai fost observate granule inconjurate de mase
pimintoase de limonit si lepidoerocit, care reprezentau fie granule de car-
bonati, fi de minerale opace. '

Sisturile argilitice cornificate si hidrotermalizate apar ea roci fin
cristalizate, dure, compacte, cu zone diferit colorate, de la cenugii-negre
pind la cenusii-verzui eu impregnatii de piriti.
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Analiza planimetricd a rocii, prezinti urméitoarele rezultate :

" Continut Dimensiuni
Mineralul ) o, T
Minerale argiloase 35—39 "0,001—0,10—0,03
Cordierit-pinnit 17—35 0,001 —0,20-0,03
Biotit 0—-35 0,01 —-0,07—0,03
Albit 0—5 0,05—0,15—~0,07
Cuart 0—8 0,05—-0,15—0,10
Sheridanit 0—5 0,01 —-0,07—0,05
Epidot 0-3 0,02—0,10—0,05
Turmaling 0—0,5 0,03—0,10—0,05
Carbonati 1-2 0,02—0,10—0,05
Amfiboli Sp. 0,05—0,15—0,07
Minerale opace 3—5 0,01—0,30—0,20

Mineralele argiloase formeazd agregate amorfe, compacte care in
frecvente cazuri se recristalizeaz# in agregate fibroase orientate, in care’
apar lamele de sheridanit. In cadrul acestor mase criptocristaline apare
cordieritul, care uneori se dezvoltd in cristale mari atingind 20 mm si se
agsociazd cu albitul, formind zone cu dispunere paraleld §i chiar marginal
transformat in pinnit. Mai apar cuiburi si filonage de cuart cirora li se
asociazd epidot gi minerale opace. Uneori apar cristale de albit cu contururi
neregulate si se asociazii cu cuartul recristalizat. In unele zone ale acestei
roci apare epidotul in cristale prismatice $i agregate granulare. De aseme-
nea, apar granule de calcit dispuse in plaje cu contururi neregulate sau
agregate microgranulare in jurul mineralelor opace in asociatie cu epidot,
clorit si sheridanit, iar in intreaga masd se observa frecvente lamele de bio-
tit care formeazd aglomerari lamelare. Cu totul sporadic apar cristale pris-
matice de turmalind.

Studiul caleografic al mineralizatiilor asociate rocilor prezentate mai
sus a pus in evidentd urmitoarele :

Pirotina (3,00% ; 0,001—0,25 mm) apare sub form# de granule si
plaje cu contururi puternic corodate, precum si ca granule fine diseminate
in masa rocii sau ca umpluturd a unor goluri din piritéd. Mai apare uneori,
transformatd in limonit i in acest mod umple fisuri sau bordeazi granulele
de piritd. Au mai fost observate transformdiri ale pirotinei (total sau
partial) in marecasit (0,30% ; 0,05—0,20 mm).

Pirita (1,50%; 0,01—0,30 mm) se prezintd sub formi de granule,
cuiburi §i granule alungite, avind o raspindire neuniform# in masa rocii si
in cele mai multe cazuri este corodatd de pirotini.

Ilmenitul (0,20 %, ; 0,02—0,07 mm) apare sub formi lamelar-tabu-
lard rispindit neuniform in masa rocii.

Blenda (urme; 0,01—0,07 mm) apare sub form# de granule i este
asociatd cu pirotina pe care o corodeazd. In ea apar incluziuni micronice
punctiforme de calcopirita.
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In cadrul faciesului de molas atribuit Permianului gi care afloreazd
la est de dealul Gorunasg, formind de fapt interfluviul dintre valea Burzii
§i valea Bingelului, Man e a (1972)% pune in evidentd o intercalatie de
sisturi pelitice cornificate. Intercalatia mentionati are o grosime de
3,00 m gi impreund cu intregul Permian este dispusd in contact direct cu
intrusivul subsecvent laramic. Ba are o culoare verde datoritd abundentei
malachitului si este stribitutd de rare filonage centimetrice de calcit cu
cuiburi de malachit, calcopiritd, coveling.

Analiza planimetricd a rocii descrise prezinti urméitoarea situatie
care este redatd in tabelul de mai jos.

1
. Continut Dimensiuni
Mineralul o, =

Sheridanit . 36 0,001 —0,07
Barito-celestina 35 0,50— 2,00
Cuart 18 0,05—0,50
Calcit 6,2 0,50—2,00
Malachit 4,0 0,03—0,15
Calcantit 0,3 0,03—0,15
Minerale opace 0,5 0,02—0,10

Cloritul magnezian este de tipul sheridanitului si formeazd agregate
microcristaline, solzoase, uneori lamelare, slab pleocroice verzui cu bire-
fringentd de 0,007 —0,013.

Barito-celestina apare in agregate crigtaline compacte si sub form%
de cristale prismatice cu birefringenta de 0,009—0,013, cu macle polisinte-~
tice, alungire pozitivé, biax pozitiv, cu unghi de extinctie de 26,5 §i clivaje
pe doud directii. Frecvent ea se asociazid cu carbonatii de caleiu §i cu can-
titdtl infime de zeoloti. O analizd chimicd efectuatd asupra unei probe
monominerale a relevat prezenta doar a Ba = 109, si Sr = 109, (analist
G. Apostolescu).

Cuartul formeazd agregate granulare i care sint stribitute de fi-
lonage umplute cu caleit, inglobind adesea si cuiburi umplute cu calecit.

Malachitul §i ealcantitul apar sub form# de cristale dispuse perpen-
dicular pe directia filonagelor pe care le colmateazd, precum si ca agregate
pulberiforme (mai ales calcantitul) rdspindite in masele de clorit magne-
zian-sheridanit.

Asociate rocii prezentate mai sus apare urmitoarea mineralizatie,
reprezentatd de calcozind, covelind, bornit, piritd, calcopiritd $i malachit.

Calcozina (0,2 9 ; 0,10—0,50 mm) apare in crigtale tabulare cu bor-
duri de covelind. Ea este asociatd cu malachitul si calcitul.

Covelina (0,3 9,; 0,03—0,30 mm) formeazd agregate lamelar-tabu-
lare si mai apare sub form# de substitufie marginald a cristalelor de cal-
cozind si de bornit, asociindu-se frecvent cu filonagele de malachit.

4 Arh. I.G.P.S.M.S. Bucuresti.
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__ Bornitul (urme; 0,05—0,20 mm) apare in granule transformate mar-
ginal in covelind, asociindu-se eu carbonatii.

Pirita gi caleopirita (urme ; 0,01—0,03 mm) apar cu totul sporadic,
in granule micronice observate doar in imersie §i sint dispuse sub formi
de diseminiri haotice in masa rocii.

Malachitul (2,00 % ; 0,01—0,10 mm) formeaz& agregate fibroradiare
verzi, uneori cu birefringentd in verde-gilbui, dar se remarcd in majorita-
tea cazurilor ci el posedd birefringenté caracteristicé carbonatilor. Adesea
malachitul constituie umplutura filonaselor din roc# fiind dispus pe margi-
nile acestora, centrul fisurilor fiind umplut cu calcit.

Din intercalatia mentionatd ca i din alte locuri au fost prelevate o
serie de probe, care au fost analizate termic §i prin raze X. Probele anali-
zate prezintd, in ansamblu, un amestec de clorite magneziene de tip sheri-
danitie, cu cuart si impregnatie de barito-celestind, care este mai bogata
pe fisuri. Masa rocii ca §i amestecul amintit sint impregnate cu malachit
$i In cazuri sporadice apar si sulfuri de cupru.

DG

Fig. — Curbele termice ale sherida- U
nitului.

1, sheridanit in care se giiseste malachit;
2, sheridanit dupi indepirtarea mala-
chitului in mediu acid.

Courbes thermiques du shéridanite.

1, shéridanite nli se trouve la malachite;

2, shéridanite aprés 1’élimination de la
malachite en milieu acide.

400 300 500 .700 . SO0
] 1 ‘l 1 | 1 I 1
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Prin analiza termics, sheridanitul prezintd doui domenii de trans-
formare termicd bine definite. Astfel, intre 500—700°C, a fost objinut un e~
fect endotermic pronuntat care este insofit de o pierdere in greutate, ca ur-
mare a elimindrii unel pir{i de grupe OH din stratul de tip micd a sheri-
danitului.

Al doilea efect este situat intre 750—850°C si apare ca un efect
dublu : endo-exotermic pe curba ATD, in timp ce curbele TG gi TGD in-
dicd faptul ci acesta este insotit de o pierdere in greutate. Pe de o parte,
acest efect este cauzat de eliminarea totald a grupelor OH din sheridanit
respectiv a celor din stratele de tip brucit, iar pe de altd parte este cauzat
de o noui reorganizare structurald (vezi fig.).

Deoarece esantioanele analizate au prezentat efectul endotermic
situat intre 360—400°C specific malachitului, de descompunere si elimi-
nare a grupelor OH §i CO,, probele au fost tratate cu acid, in scopul eli-
mindrii carbonatilor si apoi reziduul a fost reanalizat termic. Curbele ter-
mice obtinute prezintd si in acest caz, foarte concludent efectele termice
ale sheridanitului.

Analiza chimicd a unei probe de rocd care prezintd continuturi de
clorit magnezian de tip sheridanitic ne furnizeazi urmétoarele valori:
Si0, = 57,90%; TiO, = 0,80%; FeO = 3,70%; Al,O3 = 17,409, ;
Fe,03 = 0,25%; Ca0O = 0,95%; MgO =6,969,; Na,0O = 0,80%;
K,0 = 2,259 ; umiditate = 0,30%,;Cu = 1,009%,.

Prin raze X apar distantele interreticulare (d/n) i intensitdtile rela-
tive (Iz) de asemenea specifice sheridanitului gi anume :

d/n = 7,04; 4,68; 3,509; 2,82; 2,57.
Ip =4; 4; 5; 5, 1.

Procesele care au avut loc in zona de contact a intrusivului subsec-
vent laramic cu rocile sedimentare gi-care au condus la formarea compusgilor
minerali identificati sint de natura pirometasomaticd si hidrotermald,
precum side oxidare.
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CONTRIBUTIONS A LA CONNAISSANCE DE LA COMPOSITION
MINERALOGIQUE DE L’AUREOLE DE CONTACT DES BANATI-
TES DE BUDUREASA (MONTS BIHOR)

(Résumé)

A la suite des recherches pétrographiques, thermodifférentielles, de rayons X, roent-
genostructurales et chimiques complexes sur quelques produits de transformatjon de ’auréole
de contact des magmatites subséquentes laramiques de la région de Budureasa (Monfs Bihor),
a été mise en évidence la présence des chlorites magnésiennes du type shéridanitiques, barito-
célestine et un grenat de la série grossulaire-andradite, tant dans les roches pélitiques corni-
fiées, que dans les skarnes attribuées au Permien, au Trias et au Jurassique.

Le shéridanite apparait associé & barito-célestine, calcite, quartz et avec une minéralisa-
tion représentée par calcosine, covéline, bornite, pyrite, calcopyrite, malachite. Les associations
susmentionnées sont caractéristiques aux intercalations pélitiques cornifiées de 1a molasse per-
mienne disposée en contact direct avec les magmatites subséquentes laramiques.

Dans les calcaires noriens situés au contact avec le massif de Budureasa on a observé une
invasion de chlorite magnésien-shéridanite de la masse pyriteuse qui apparait sous forme de
nid et de petits filons.

Egalement, on a observé le shéridanite et un grenat de la série grossulaire-andradite dans
les skarnes a sulfures métalliques reliées au contact avec les calcaires ladiniens & méladiorites si-
tuées dans le versant gauche de la vallée des Zipozilor.
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Dans la partie sud-est de la réglon de Budureasa, sur le ruisseau du Pinului apparait un
horizon pélitique schisteux, cornifié¢, de couleur noire, qui a été attribué au Jurassique. Cet
horizon est traversé par des filons et par des corps elliptiques de rhyolites qui présentent d’in-
tenses pyritisations et de petits filons remplis de pyrite ; dans cet horizon apparait le sheridanite,
qui s’assocle au cordiérite, au quartz, a I’épidote, 4 I'hydromuscovite ainsi qu’aux minerais mé-
talliféres tout comme : pyrotine, pyrite, blende, calcopyrite.

L’analyse thermique du shéridanite a mis en évidence l'existence de deux domaines de
transformation entre 500~—~700°C, comme effet endothermique accompagné d’une perte en
poids due 2 Yélimination d’une partie de groupes OH de la couche du type mica du shéridanite.

Le deuxitme domaine situé entre 750—850°C apparait comme effet endo-exothermique
sur la eourbe ATD, alors que les courbes TG et TGD indiquent une perte de poids. Cet effet est
déterminé, d’une partie par ’élimination totale des groupes OH du shéridanite, respectivement
de ceux des couches du type brucite, d’autre part par une nouvelle réorganisation structurale.

Les analyses de rayons X Indiquent les distances interréticulaires (d/n) et les intensités
relatives (I)g également spécifiques au shéridanite, ainsi:

d/n = 7,04; 4,68; 3,509; 2,82; 2,57.
Ig =4; 4; 5; 30 -



AR 1nstitutul Geologic al Romaniei

\es/



‘Déri de seamd ale gedingelor vol. LXIV (1976—1977). Pag. 205—214.
1. MINERALOGIE — PETROLOGIE - GEOCHIMIE

PETROLOGIA ROCILOR EXOGENE

CONCRETIUNI FERUGINOASE DIN PONTIANUL DIN PARTEA
DE VEST ABANATULUI!
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Abstract

Remarksonthe Pontian Ferrouginous Concretions from the
WestPartofBanat. The paper deals with the goethitic concretions which present inward
the volds tilled with sand. The mineralogical study (X-rays and D.T.A.) pointed out the prepon-
derent presence of goethite with small amounts of hydrogoethite to which the detrital material
adds too. The iron was brought at the concretions place in colloidal form and the local conditions
determined the precipitation of iron hydroxide around some corpuscules.

1. Introduoere

Cu ocazia cercetirii geologice a formatiunii sedimentare de virsti
pliocend (Pontian superior), din partea de vest a Banatului, in vederea
intoemirii hirtii geologice a t4rii, in aceasts formatiune s-au identificat
concrefiuni goethitice, care formeazs obiectul prezentei lucriri.

2. Comnsideratii istorice g1 stratigrafice sumare

Intre localit#tile Tirol (1a N) i Gridinari (la S), peste un fundament
congtituit din roeci cristalofiliene, intruziuni banatitice §i o cuverturi de
roci sedimentare mezozoice, se dispun formafiuni neozoice (Sarmatian gi
Pontian). , -

Informatii geologice asupra depozitelor pontiene din aceastd parte,
posedim incd de la sfirgitul secolului trecut gi primele decenii ale secolului
nostru. Ele se datoreazd lui Halavats (1883, 1887,1913), Hoernes
(1901) gi Dreverman (19;5).

1 Predati la 18 IV 1977, acceptatd pentru publicare la 21 IV 1977, comunicati in se-

dintadin29 IV 1977,
2 Institutul de geologie si geofizici. Str. Caransebes nr. 1, Bucuresti, 32.
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Necesitatea intocmirii hirtii geologice a impus lucriri de cartare gi
revizuire, in gpecial a formatiunii pontiene, lucriri efectuate de unul din
autorii prezentei lucriri (Alexandrescu, 1956, 1959, 1960)°.

a) Caractere litologice gi virstd. In cadrul formatiunii pontiene dintre
Tirol §i Gridinari se pot separa dou# subdiviziuni : un orizont inferior ar-
gilo-nisipos, constituit din argile nisipoase cenusii sau negricioase g§i nisi-
puri fine in strate metrice sau submetrice, cu dezvoltdri locale de pietri-
guri; gi un orizont superior constituit din secvente de argile nisipoase gi
nigipuri gilbui, albicioase sau rogcate care domind la partea mijlocie gi
superioari.

Nigipurile sint mai grosiere in zona fostului {#rm, putind ajunge
chiar la pietriguri, cu structurd incrucisatd §i devin mai fine §i mai curate
cu cit ne depirtdm de zona tdrmului, prezentind gi un grad mai avansat de
maturitate. Grosimea formatiunii pontiene este de aproximativ 180 —250 m.

La Tirol, pe Valea Lupului, se giseste punctul fosilifer devenit cla-
sic,dincare Halavats, HoernessiDreverman au determinat
forme de lamelibranhiate si gasteropode. Pe baza asociatiilor analizate,
Halavatsajunge la concluzia ci depozitele din partea de vest a Bana-
tului apartin Pontianului superior (Obere pontische Schichten).Cercetéiri
mai recente (Florei, 1958; Marinescu, 1973) confirma acest punct
de vedere. ' .

b) Pozifia stratigraficd gt puncte de ocurentd. Concretiunile goethitice
apar cu precidere in partea superioarsd a formatiunii pontiene, constituiti
preponderent din nisipuri. Ele se intilnesc pe o arie destul de mare (fig.)
in jurul localitétilor Tirol, Doclin, Surduc, Forotic, Comorigte, Tievaniu
Mare, L#tunagi, Clopodia, etc. In locurile unde deschiderile naturale sint
rare, concrefiunile se giisesc in zicdmint secundar, de obicei, in gol sau chiar
in depozitele deluviale sau proluviale. i

¢) Mod de prezentare, formd i dimensiuni. Concretiunile goethitice
nu prezinté o dispunere ordonaté, uniformai, ci apar réspindite neuniform.
In acelasi strat de nisip se giisesc concretiuni de m#rimi si forme diferite.
8-a constatat ¢i in locurile unde sint concentrate concretiunile, nisipurile
gint feruginoase, prezentind o "coloratie  rogcati-ruginie.

Dupé cum se poate vedea in fotografiile din plangele anexate, con-
crefiunile imbrac# forme variate. Unele au forme de ciuperci (pl. I, fig. 1) ;
forme oval-alungite (pl. I, fig. 2; pl. II, fig. 3,4); forme ovale (pl. I, fig.
3,4 ; pl. I, fig. 1), iar altele au forme sferice sau elipsoidale (pl. I, fig. 4) etc.

Referitor la dimensiunile concretiunilor acestea variazi intre 3 cm
diametrul mic gi 9,3 cm diametrul mare.

Toate concrefiunile prezints in interior o cavitate umplut cu nisip
albicios sau ruginiu, uneori slab cimentat cu oxizi de fier, dar in cele mai
multe cazuri nisipul este necimentat (pl. I, fig. 3). Nisipul din interiorul

3 Arh. I.G. G. Bucuresti.
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Schitd geologica partiald cu localizarea punctelor cu concrejiuni goethitice (dupi harta
Inst. Geol. Foaia Resita). .
1, formatiuni cristalofiliene, eruptive si sedimente mezozoice ale fundamentului; 2, Sarma-
tian; 3, Pontian; 4, Cuaternar; 5, puncte cu concrefiuni goethitice.

Esquise géologique 4 I’amplacement des concrétions goethitiques (selon la Carte d’Inst.
Géol. La feuille de Resita).
1, Formations cristallophyliennes, magmatiques et depdts sedimentaires de subasement; 2,
Sarmatien ; 3, Pontien; 4, Quaternaire; 5, Amplacements des concrétions goethitiques.
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concretiunilor este identic cu eel din stratul de nisip in care concrefiunile
ge gisesc incorporate.

Asemenes concretiuni cu goluri au fost numitede Pettijohn

* (1957) ,,voidal concretions’, gi ele se intilnesc — dupd afirmatia autoru-
lui — in mod obignuit, in nisipuri de virstd pleistocend, precum gi in for-
matiuni tertiare mai vechi sau chiar in nisipuri cretacice.

Crusta concretiunilor este constituitd dintr-un strat cu grosimi vari-
abile, de 2—10 mm, alcituit dintr-un amestec intim de goethit gi hidro-
goethit. Aceastd crustd este induratd gi a prins in interiorul siu granule
detritice (cuart, feldspati, mice §i fragmente de roci). La exteriorul erustei
concretiunilor, dup# cum se poate observa din fotografiile din plangele
aljturate, se giisesc prinse de asemenea granule detritice cu dimensiuni de
ordinul a 0,1—2 mm. :

3. Compozilia mineralogicd a concrefiunilor

a) Sectiunile subtiri executate in vederea studiului microscopic al
crustei concretiunilor au pus in evidentd urmétoarele : in masa fandamen-
tals de naturd goethitich se gisesc diseminate granule detritice de cuart,
feldspati plagioclazi (proaspeti sau alterati), microelin, foite de muscovit gi
biotit (rar) si fragmente litice (cuartite, gnaise cu microclin).

‘Majoritatea granulelor clastice sint fisurate §i se observi cum oxizii
de fier pitrund pe aceste fisuari gi cripituri, ceea ce dovedeste in mod clar
¢4 oxizii de fier au precipitat ulterior depunerii granulelor pe care le incor-
poreazd in masa lor (pl. ITI, fig. 1—4).

b) Examenul microseopic asupra nisipurilor din cavititile concreti-
unilor a condus la conturarea unor parageneze caracteristice. Au fost puse
in evident{# urméitoarele minerale :

— turmalina este prezentd in toate probele examinate gi se prezinti
in granule de formé prismatics, colturoassd, intens pleocroice, cu nuante
care variazd de la galben-pal, la brun-inchis ; '

— mineralele opace participid la alcituirea fracfiei grele in procente
ridicate (70%), fiind considerate global c# aparfin mai ales oxizilor de
fier, piritei §i amfibolilor opacitizafi;

— hornblenda bruni apare de asemenea in majoritatea probelor
analizate, in granule colturoase, uneori torsionate, cu alteriri angulare
accentuate;

— epidotul apare sub form# de granule subcolfuroase sau colfu-
roase, mai rar prismatice, a ciror culoare este verzui-pal ;

— gtaurolitul apare intotdeauna colturos, cu spérturi agchioase sau
concoidale, pleocroic, cu nuante gdlbui pind la brun-portocaliu ;

— zirconul se prezintd sub form# de granule mai mult sau mai putin
prismatice, colorate in roz;

— rutilul a fost intilnit intr-o singurd prob#d apirind sub formi de
~ granule colturoase sau subcolturoase, frecvent maclate polisintetic;

- — goizitul apare in granule prismatice, colturoase, uneori idio-
morfe, incolore sau verzui-pal.
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In urma analizei continutului fractiei grele din nigipurile aflate in
cavititile concrefiunilor goethitice, s-a constatat ¢4 variazd intre 0,5 si
2,1 %, lar speciile minerale aproximativ aceleagi in toate esantioanele ana-
lizate se gisese in cantitdti apropiate. '

Parageneza earacteristic a nisipurilor din ecavitdtile concrefiunilor
este compusd din urm#toarele : minerale opace -+ turmalind -+ staurolit.

Materialul granular a fost furnizat in parte de cristalinul insulei
Virge}, in care Schafarzik (1913) a semnalat prezenta staurolitului, gi
in parte de gisturile cristaline gi rocile eruptive ale insulei cristaline Bocsa-
Oravita (Codar cea,1930).

Se remarcs absenta granatului in nisipurile din cavit#tile concreti-
wnilor, mineral care apare din abundent4 in nigipurile in care sint incor-
porate concretiunile goethitice (Marinescu et al, 1976).

TABEL

Conslitufla mineralogicd a crustei concrefiuntlor
dupd datele difractomeltrice (Rx)

Compozijie mineralogici
Nr. %
probel ! oo ctnit -+ '
hidrogoethit|  Cuab Feldspat | Caolinit
1 72,8 19 3 :
2 74,5 17 9 3
4 75,0 13- 5 .

¢) In vederea determin#rii aleituirii mineralogice a crustei eoncre-
tiunilor goethitice, au fost analizate 4 egantioane (tab. ) prin utilizarea
metodei difractiei de raze X, cit i a analizei termodiferentiale. In urma
analizirii difractogramelor i a curbelor D.T.A., s-a scos in evident}d pre-
zenta preponderentd a goethitului (72,8—759%) cu mici adaosuri de hidro-
goethit. Alituri de acestea, aga cum a scos in evidenti gi studiul microsco-
pic (pl. III, fig. 1—4), participd cuar} (13—209%), feldspati (2—5%),
lamele de biotit §i muscovit, precum gi fragmente litice (tab. ). Intr-o sin-
gur# concrefiune s-a identificat un mic continut de caolinit (sub 39%). In
restul probelor, caolinitul nu a fost pus in evidentd, riminind probabil
sub limita de detectie.

4. Asupra genezei concrefiunilor goethitice

Problema modului in care s-au format concrefiunile feruginoase cu
cavititi interioare (,,voidal concretions”) a format obiectul cercetirii mai
multor autori fir4 a ajunge insd, dupd opinia noastrs, la formularea unei
explicatii pe de-a-ntregul satisficadtoare. Intr-o lucrare datind din anul
1948, Sm it h face o revizuire a opiniilor formulate pind la aceast’ data.

16 —c, 1783
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T odd (1903) presupune c& hidroxidul feric s-ar fi depus in jurul
unor concretiuni calcaroase care ar fi fost ulterior solubilizate. :

Bates (1938) admite existenta unor corpusculi sideritici in jurul
edrora hidroxizii ferici s-au precipitat, alcatumd o crustd in urma solubili-
z4rii carbonatului.

S h aw (1917) presupune ci geneza lor a a,vut loc prin mlocun‘ea, cal-
carului cu hidroxizii ferici sau prin concentrarea hidroxidului de fier in
jurul unor corpuri mai mult sau mai putin sferice de argild.

T arr (1935) considerd ci materialul care formeazd concretiunile
nu ar fi trebuit s depéseascd volumul disponibil al porilor din sediment,
concretfiunile fiind doar simple porfiuni cimentate ale materialului inclus
in centrul lor.

In ceea ce priveste opinia lui Smith (1948) considerd ci aceste
forme rezultd din ,,secretia intergranulard’ a limonitului in exces, peste cel
necesar umplerii golurilor dintre granule. Zona exterioard a depunerii ar
primi adaosuri superioare de oxid feric §i ar cregte -astfel mai rapid deter-
minind golurile interioare.

Incercind acum s# explicim modul de formare a concretiunilor din
Pontianul superior din Banatul de vest, vom sublinia mai intii faptul ci
in interiorul lor se giseste nisip de aceeasi naturd cu cel din nisipul in care
concrefiunile sint incorporate. Aceasta ne conduce la concluzia c& depu-
nerea hidroxidului de fier dupd o anumitd form& a fost determinaté de
0 ,,barierd” locald in calea difuzirii solutiilor. In felul acesta sintem con-
dusi la supozitia c8 initial anumite portiuni din nisip se giseau mai mult
sau mal pufin cimentate cu alt material, poate cu carbonat de caleiu. Solu-
tiile ferifere au fost obligate si se opreascd in difuzarea lor la aceste acci-
dente gi concentrindu-se, au depus limonitul creind o crustd care acrescut
ap01 pe misurd ce difuziunea in nisip continua. Intr-o a doua faz# trebuie
84 admitem cd ar fi avut loc decimentarea si pierderea substantei liante
initiale, eventual solubilizarea carbonatului de calciu initial §i indepértarea
sa sub form& de bicarbonat. Pentru aceasta este necesar si admitem ed
crusta de limonit care a conturat inceputul formirii concretiunilor era su-
ficient de permeabilﬁ, pentru a permite solubilizarea calcitului din masa
interioard gi ci apele care au determinat aceastd solubilizare aveau pH-uri
suficient de scazute pentru a dizolva ecalcitul, dar 1nsuf101ente pentru
dizolvarea limonitului.

In precipitare, hidroxidul feric a pring masa cu granule detritice de
cuart, feldspat, micd, ete., astfel ¢i peretele concretiunii a luat caracterul
unei gresii cu ciment feruginos.

Forma sub care a fost adus fierul la locul de concretionare a fost
probabil cea coloidali, peptizatd prin coloizii de protectie de naturs orga-
nicd. Conditii locale au determinat distrugerea acestor coloizi de protectie
§i precipitarea hidroxidului feric in jurul corpusculilor, usor cimentati in
prealabil din masa sedimentului nisipos.

Intr-o faz¥ diagenetici urmitoare a avut loc solubilizarea carbona-
tului din interiorul concretiunii in care a rimas nisip de aceeasi naturd cu
cel din masa in care concretiunile sint incorporate.
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5. Concluzii

In formatiunea pontian#, preponderent nisipoass, din partea de vest:
a Banatului, se gisesc concrefiuni goethitice care apar de reguld citre
partea sa superioari.

Forma gi dimensiunile acestor concretiuni sint destul de variate
(clupercé oval-alungitd, sferice, elipsoidale, etc.), cu dlametrul mic de cca
3 cm, iar diametrul mare de cca 9 cm.

Toate concrefiunile prezintéd in interior o cavitate care este umpluté
cu nigip albicios-ruginiu, identic ¢u masa nisipului in care concretiunile
sint incorporate.

Crusta concretiunilor este constltulta, dintr-un amestec intim de
goethit gi hidrogoethit, indurati, care a prins in interiorul siu granule detri-
tice (cuart, feldspati, mice) si fragmente litice (cuartite, gnaise, etc.). Gra-
nulele detritice sint cripate si fisurate probabil in urma procesului de pre-~
cipitare a oxiduluide fier.

Studiul mineralogic prin utilizarea metodel difraetiei de raze X §i a
analizei termodiferentiale a scos in evidentd prezenta preponderentd a
goethitului (72—75 %) cu mici adaosuri de hidrogoethit, la care se adaugi
granulele detritice.

Referitor la geneza acestor concret,lum pini in prezent nu s-au dat
explicatii satisficiitoare. Am admis ci depunerea-hidroxidului de fier &
fost determinatd de o ,,barierd” locald, in calea difuzérii solutiilor. Solu-
tiile ferifere au fost obligate sd se opreascd in difuzarea lor la aceste acci-
dente gi concentrindu-se, au depus limonitul in jurul lor, creind o crustd
care a crescut pe mésurd ce difuziunea continua prin nisip.

Forma sub care a fost adus fierul la locul de concrefionare a fost pro-
babil coloidald, peptizatd prin coloizi de protectie de naturid organici.
Conditii partlculare locale, au determinat distrugerea acestor coloizi de
protectie si precipitarea hidroxidului feric in jurul corpusculilor, ugor ci-
mentati in prealabil in maga sedimentului nisipos.
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INTREBARI

O. M aier: 1, Care este aria de raspindire a orizontului superior cu concretiuni?

2. Staurolitul, prezent in miezul concretiunilor, apare si in nisipurile inconjuritoare?

3. Precizatl natura barierei locale care, in concepiia autorilor, a intervenit in geneza
concrefiunilor.

Rdspuns : 1. Orizontul superior al Pontianului superior, cu nisipuri §i concretiuni goethi-
tice, are o raspindire apreciabild de la Tirol pind aproape de Oravita.

2. Staurolitul din nisipul din interiorul concretiunilor apare si in nisipul in care sint
incorporate concretiunile.

3. Natura ,,barierei’’ locale este greu de stabilit. S-a presapus c& ar fi fost de natura car-
bonaticé# (calcaroasd).

C. Lazdr: 1. In toate cazurile examinate, concretiunile prezinti o umpluturs formati
din nisipul care gdzduieste concretiunile?

2. Care este raportul de mirime dintre crustd si miezul nisipos?

3. Nu aveti vreo observatie care ar putea indica preexistenta granatilor tn interiorul
crustei ?

Rdaspuns : 1. Toate concrefiunile goethitice examinate prezinti o cavitate umpluti cu
nisip, aseminitor cu cel al stratului de nisip in care se gisesc incorporate.

2. Grosimea crustei este de cca 1 cm.

3. Nu existd nici o indicatie.

DISCUTII

IoanaPani: In Pontianul din zona Buziu au fost gisite, de asemenea, concretiuni
limonitice ovoidale, goale in interior, cu o crusti limonitici de cca 1 cm.
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O. Maier: Aria de rispindire a sisturilor cu staurolit din vestul insulei Viriidia-Virget
este relatlv micé, iar in insula cristalind Dognecea-Ocna de Fier staurolitul nu a fost citat. Ar
i posibil ca provenienta materfalului sedimentar si fie arla muntilor Semenic.

C. V. Papiu:Comunicarea si discutiile ridici dou# probleme : a originii nislpului §i a
precipitérii fierulul. Nu s-au ficut tnci studii sedimentologice asupra curentilor si directiilor de
transport pentru a stabili riguros originea materialului. Trei probleme se ridici privind geneza :
a barierel unei substante care a indurat materialul din concrejiuni, a materlalului sideritic {n
concretiunea primar# oxidat la periferie §i apoi indepértarea carbonatilor si substituirea calca-
rului din concretiuni, in prealabil calcaroase, urmati de solubilizare. Autoril au admis opinia
barierei eventual calcaroase. Flerul a fost mobilizat fle sub form# ionic, fie macromoleculari
sau coloidaid, fiind poate precipitat in contact cu calcare sau prin amestec cu ape bicarbonatate.

CONCRETIONS FERUGINEUSES DU PONTIEN DE LA PARTIE
OCCIDENTALE DU BANAT

(Résumsé)

Dans la formation pontienne de maniére prépondérante sablonneuse, située dans la partle
occidentale du Banat, on rencontre des concrétions goéthitiques, qul apparaissent tout spécia-
lement vers la partle supérieure sablonneuse de la formation du Pontien supérieur.

Les concrétions se caractérisent par des formes et par des dimensions d’'une grande variété
(en champlgnon, ovale-allongées, sphériques, ellipsoidales, etc.) dont le petit dlamétre est d’en-
viron 3 cm, et le grand diameétre d’environ 9 cm.

Toutes les concrétions présentent & I'intérieur une cavité remplie de sable blanchétre-
rouille, de la méme constitution que le sable extérieur dans lequel elles se trouvent.

La crofite des concrétions est constituée d’un mélange Intime de goethite et de hydro-
goethite. Cette crofite est durcie et englobe des granules détritiques (quartz, feldspath, micas)
et des fragments lithiques (quartzites, gneiss & microcline etc.). Les granules détritiques sont
fissurées, probablement ala suite du processus de précipitation des oxydes de fer ultérieur au pro-
cessus de I’accumulation des granules.

L’étude minéralogique (difractométrique et thermo-différentielle) a mis en évidence la
présence prépondérante de la goethite (72—75 %) a c6té de faibles quantités de hydrogoethite et
de granules détritiques.

En ce qui concerne la genése de ces concrétions, on n’a pas réussi jusqu’a ces derniers
temps de donner une explication satisfaisante. Les auteurs de la presente note considérent que
I’accumulation en hydroxyde de fer doit étre déterminée d’une ,,barriére’ locale qui a empéché
la diffusion des solutions. Les solutions ferriféres ont été de cette fagon obligées d’arréter leur
diffusion vers ces accidents, de se concentrer en déposant la limonite autour d’eux, formant ainsi
une crofite qui s’épaissit & mesure que la diffusion continue a travers le sable.

Le fer a été transporté probablement aulieu de concrétlonement sous forme coloidale, pep-
tisée par des colloides de protection de nature organique. Des conditions particuliéres locales ont
déterminé la destruction.de ces colloides de protection et la précipitation de I'hydroxyde de fer
autour des corpuscules, faiblement cimentés aux dépens de la masse du sediment sablonneux,
engeandrant ainsi les concrétions goethitiques.
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EXPLICATIA PLANSELOR

Planga I

Fig. 1. — Concretiune goethiticd in formd de ciuperci.

Concrétion goethitique en forme de champignon. Gr. nat.
Fig. 2. — Concretiune goethitici oval-alungit.

Concrétion goethitique ovale-alongée, Gr. nat. :
Fig. 3. — Concretiune goethiticd de formé ovald — in care se observd umplutura de nisip.

. Concrétion goethitique ovale dont on remarque la cavité remplié de sable. Gr. nat.

Fig. 4. — Concretiune goethitici de forma sferici.

(toate fotografiile sint in marime naturald).

Concrétion goethitique sphérique. Gr. nat.

Planga II

Fig. 1,2,3,4. — Diverse concretiuni goethitice.
(toate fotografiile sint in méirime naturali).
Diverses concrétions goethitiques. Gr. nat.

Planga ITT

Fig. 1,2,3,4. — Sectiuni microscopice prin crusta concretiunilor goethitice in care se observa
granule detritice (x 50). '
Sections minces par la crolite des concrétions goethitiques oG on remarque la pré-
sence de matériel détritique (x 50).
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PETROLOGIA ROCILOR EXOGENE

STUDII PETROGRAFICE-MICROFACIALE SI GEOCHIMICE
in CUPRINSUL SERIEI CALCAROASE DIN CHEILE BABEI
(NV TRANSILVANIEI)
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Abstract

Petrographical-Microfacial and Geochemical Studies in the
CalcareousSeriesfromCheileBabei(North-WestofTransylvania).
The Upper Eocene-Lower Oligocene rocks are presented from petrographic point of view. They
are represented by biocalcarenites with micritic groundmass and allogenic constituents resulting
from the mesometamorphic erystalline schists. The remnants of organisms are represented by
broken and re-crystallized algae, foraminifera, bryozoa, mollusca, coralloids, echinoderms and
ostracods. There are described the processes which took place during the sedimentation, syn-
genesis, diagenesis and epigenesis. The diagenesis took place at 64 —80°, 12.3—137° respectively,
and led to the formation of dolomite, siderite, pyrite, apatite and authigenic celestine. The laws
of distribution of some constituent elements are established by the chemical study. In the Vis-
neakov ternary diagram the analytical data of the rocks are projected on the field of limestones,
argillaceous and dolomitic limestones. By the calculus of the normative minerals and by the
projection in ternary diagrams, the components known from the mineralogical analysis are
obtained—but in other proportions—due to the fact that a complete chemical-mineralogical
equilibrium has not been reached yet.

Recent, cercetéirile geologice efectuate in zona de aflorare a seriei
calcaroase dm Cheile Babei (NV Transﬂvamel) (LXalmér etal., 1974)3
au condus, pe ling¥ cunoasterea in detaliu a structurii geologice, la obtine-
rea unor date de observatie privind ecaracterele petrografice-microfaciale
ale rocilor carbonatice din zond precum §i repartizarea componentilor ma-
jori gi minori in acestea. Prelucrareaacestor date, obiectul prezentei lueriri,
a permis s¥ se obfini o imagine supra modului in care a decurs sedimen-

1 Predati la 14 august 1976, acceptatd pentru publicare la 28 ianuarie 1977, comunicati
in sedinta din 25 februarie 1977. .

2 Intreprinderea de prospectiuni si exploréri‘ Maramures— Baia Mare. Str. Victoriei nr.
146, judetul Maramures.

3 Arh. I.P.E. G. Maramures— Baja Mare.
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tarea, asupra proceselor ce au avut loc in materialul sedimentat si
consolidat, agsupra chimismului acestor roci gi evolutia lor in cursul
proceselor de litificatie, asupra legiturii dintre compozitia petrograficid
gi chimism gi in sfirgit, date privind caracterizarea geochimich a
rocilor carbonatice constituind seria calcaroasi.

A) Date generale asupra Cheilor Babei

Cheile Babei se localizeazi pe valea cu acelasi nume, afluent drept
al Somegului urmatd pind la obirgie de goseaua Galgiu-Tg. Lipus.

Baba

spre Tg.Lapus

Fig. 1. — Schita amplasamentului zo-

‘:1, nei cercetate.

VA2 1. seria calcaroasd; 2, depozite oligo-
cene; 3, abrupturi; 4, F;_,, Tforaje.
Esquisse de la position de la zone étu-

. e diée. :
: 1, série calcaire; 2, dépdts oligoceénes;
‘,/ | 3, escarpement;4, F,_g, forages.

Poiana Blenchii ® \/Spre Gilgdu-Dej

*rrrerer 3

La fesirea din satul Poienile Blenchii (fig. 1) valea se ingusteazd bruscsi in ambii versanti
apar, pe abrupturi, aflorimente de calcare grosiere dispuse in bancuri groase, local acoperite de
perdele intinse de grobotisuri, pe cca 3 km, pini aproape de primele case ale satului Baba.

intr-o lucrare recentd (Kalmar et al, 1977) s-a ardtat ci aceastd zond, integrati
intr-o structura ridicata descrisii dnterior ca ,,Anticlinalul Glod — N Poiana Blenchii’’ 2 consti-
tuie un horst dublu cu un graben central, basculat si complicat prin interventia unor fracturi
transversale. Depozitele sedimentare ce iau parte la constitutia acestei structuri sint : seria vir-
gatdl superioars, seria calcaroasi, stratele de Ciocmani, stratele de Bizusa, stratele de Ileanda si
stratele de Buzas. Seria calcaroasi la rindul ei a fost orizontatd de noi pe baza unor repere locale
in : orizontul biocalcarenitelor inferioare, nivelul cirbunos-foios, orizontul biocalcarenitelor su-
perioare, orizontul cu Nummulites fabiani Pr é v er, orizontul cu briozoare si orizontul calca-
relor de Hoia. In cele ce urmeazi vom mentine aceasta impariire in orizonturi cu atit mai mult
cu cit si caracterele lor microfaciale si cele geochimice o justifica.

4 V.Lazirescu. Cercetiri geologice intre Somes si Lipus la NW de Dej (1965) (Tezj
de doctorat). Inst. Petrol, Gaze si Geol. Bucuresti.
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Studii geologice, in special cu profil stratigrafic au fost efectuate
in zona cercetatid de noi, in timpuri recente de . Dumitrescu (1966)9,
D.Iliescu et al (1962)8, Mészéros et al. (1967).

B) Date privind caracterele petrografice si microfaciale

Pentru caracterizarea petrografici-microfaciald s-au esantionat sistematic atit cele 7
foraje executate cit si o serie de aflorimente. Studiul micrografic s-a efectuat atit asupra unor
sec}iuni subtiri cit si pe slifuri utilizindu-se si reactii chimice de colorare pentru identificarea unor
minerale carbonatice.

Mineralele insolubile au fost separate prin solubilizarea la cald, in acid acetic diluat

~(1:5) al unor probe méicinate la @ 0,064 mm, filtrarea si spilarea reziduului, pe care apoi
s-au efectuat determindéri roentger{ostructurale si termic-diferenfiale, dupd 1netodologia reco-
mandati de Savul et al. (1964 a) si Carver (1967). )

1.Caracterizare petrograficd

in totalitatea lor rocile carbonatice-calcaroase fac parte din catego-
ria rocilor clastice, ele fiind ,,calcare allogenetice’’, formate prin consoli-
darea unui detritus calearos (bioacumulat). La o buné parte din rocile stu-
diate, granulele clastice sint predominant peste 0,2 mm gi sint constituite
din fragmente de organisme calcaroase, deci rocile fac parte din categoria
calcarelor scheletice (Bathurst, 1971) si anume sint calcare bioclastice
sau biocalcarenite, termen utilizat de Carozzi (1960) i Mi%ik (1967),
respectiv grainstone-packstone si wackestone (SMF 7 — 5,8 si 9). De ase-
menea, existd si local, calcsiltite microbioclastice (SME — 2) si calcare
constituite din aglomerdri de cochilii de moluste (coquinite) respectiv
grainstone bioclastice (SMF — 12) sau wackestone cu fosile intregi(SMF
— 8). Magsa fundamentali abundenté, constituitd initial din mil carbona-
tic interstitial in decursul proceselor de litificare a suferit o recristalizare
incipients la dimensiuni de ordinul micronic, motiv pentru care se poate
vorbi de o masé de baz#, micriticd, fie cu rol de masd fundamentald (wac-
kestone), fie cu rol de ciment milos de umpluturd (packstone). Sint pre-
zente §i sonele cu recristalizare mai avansatd (masi fundamentald spari-
tic#). In ansamblu, rocile carbonatice din Cheile Babei sint calcare recris-
talizate cu grad variabil de recristalizare de la incipient la avansat.

Biocalcarenitele i calcsiltitele microbioclastice studiate sint consti-
tuite agadar din urmétorii constituenti petrografici :
: — Constituentii detritogeni (clastici) necarbonatici (extraclaste) :
cuartul, mica albd, feldspatii, fragmentele de cuartite micacee, mineralele
grele, o parte din mineralele argiloase si o parte din oxizii de fier. Canti-
tativ, acesti constituenti apar subordonat, rar depdsind 5 % (fig. 2);

— Constituentii detritogeni carbonatici, care cuprind, predominant,
fragmente de naturd bioclasticd (bioclaste) — resturi sfirimate de orga-

58 Arh. I.G. G. Bucuresti.
7 Standard Microfacies Types, dupd W ils on, 1975,
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nisme cu schelet calcaros- (15—75 9,). Subordonat (0—5 9%,) apar frag-
mente de naturfi chemogend sau mixtd — ooide, microconcrefiuni calca-
roase (,,pellets” si ,,Jumps™);

Fig. 2. — Diagrama ternard M (Masa de bazd)—D
‘M (Material biodetritic)—C (Detritus de sisturi crista-
line) pentru biocalcarenitele din Cheile Babei. Linia
intreruptd contureazd zona de proieciie a calcareni-
telor eocretacice din stratele de Comarnic,-dupd Jip a
(1961). ag
Diagramme ' ternaire M (Masse de base)—D (Maté-
riel biodétritique)— C (Détritus de schistes cristallins)
pour les biocalcarénites de Cheile Babei. Ligne interrom-
pue marque la zone de projection des calcarénites
éocrétacées des couches de Comarnic, selon Jipa
(1961).

— Constituentii biogeni carbonatici, resturi intregi de organisme
calcaroase fie de dimensiuni mari (cochilii de molugte, de echinoderme)
sau foarte mici (testuri de foraminifere gi carapace de ostracode);

— Constituentii biogeni necarbonatici caustobiolitici: resturi in-
carbonizate §i substantd bituminoas (0—2 %) ;

— Constituentii chemogeni (ortocheme), cu grade variabile de
recristalizare : masa de bazi carbonaticd micriticd, subordonat sparitici,
minerale autigene (dolomit, siderozd, o parte din piritd, apatit, celesting,
gips, o parte din mineralele argiloase i minerale epigenetice ; calcit, calce-
donie, opal, piritd, o parte din oxizii de fier (0—6 9%).

2. Constituentii petrografict

a) Constituentii detritogeni necarbonatici (extraclastele)

Constituentii detritogeni necarbonatici sint reprezenta’pi'prin mine-
rale gi fragmente de roci : cuart gi cuartite micacee, micd albs, feldspati,
minerale grele si minerale argiloase.

a. Cuart. Granulele de cuart apar in masa rocii in cantitéti varia-
bile, in general mici, sub 5 9%, avind dimensiuni reduse (sub 0,25 mm,
frecvent sub 0,1 mm), cu contur angular §i subangular.

Granulele de cuart sint totdeauna intens corodate de masa de bazi micritici. Fenomenul
de coroziune pare si fie anterior recristalizéirii micritului. Cuartul contine adesea microincluziuni
idio- sau hipiodiomorfe de magnetit, rutil, titanit, apatit, zircon, turmaliné, foite micronice de
mic# alba si flocule de grafit. Microincluziunile de magnetit apar la toate nivelele ; cele de tur-
malind numai in partea superioari a seriei calcaroase (pin# la baza orizontului cu briozoare), iar
cele de titanit in special sub nivelul cdrbunos-foios (pl. III, fig. 1).

Cuarful prezinti extincfie ondulatorie, cu valoarea unghiului de
extinetie oscilind intre 7—8° gi 26—28° cu un maxim la 16—18°.
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Fragmentele de cuarfite micacee (metacuartite) apar sporadic, in special spre baza seriei
calcaroage, in apropierea intercalatiilor grezoase. Metacuartitul este corodat intens si prezintd
aceleagi microincluziuni ca si granulele izolate de cuarf (pl. III, fig. 2).

B. Mica albd. Formeaz4 foife de 15— 80 ., cu totul sporadice, acolo unde si cuartul apare
mai abundent. Coroziunea foitelor este slabi, dar se constaté un proces intens de levigare a alca-
liflor (,.leverrieritizare’’) tradusé prin sciderea marginald a culorilor de birefringenti. Transfor-
marea este anterioard recristalizirii masei de bazi. Incluziunile micronice sint reprezentate prin
magnetit si rutil (pl. ITI, fig. 3).

Y. Feldspafi. Au fost identificate citeva granule de oligoclaz (25 % An) si de microclin,
mijlociu corodate, foarte slab argilizate, argilizarea fiind anterioard recristalizérii masei de bazi.

8. Minerale grele. S-au ideutificat citeva granule rotunjite de turmalind in orizontul stra-
telor de Hoia si de zircon in orizontul biocalcarenitelor inferioare. Atit turmalina cit si zirconul
sint slab, dar vizibil corodate de masa de bazi.

e. Mineralele fractiunii sub 2p. In fractiunea find (0,5—2 %) rimasi
dupi indepirtarea prin dizolvare a carbonatfilor solubili s-au identificat
prin analize Roentgen pe material netratat, tratat cu etilenglicol si calei-
nat, urmétoarele minerale argiloase :

Caolinit . . . . . . . . . . . . 46—54 Y
ot (2 M) . . . . . ... ... 14—18 9%
Clorit (Chamosit) . . . . . . . . prezent

Ca-Montmorillonit . . . . . . . . 5-=10 9

In difractogrami apar de asemenea reflexe caracteristice pentru
dolomit, siderit, cuart, cristobalit, «-FeOOH (goethit) si piritd. Mineralele
argiloase, goethitul, pirita §i cuarful au fost evidentiate si prin analizd
termics diferentiald; in plus apare efectul endoterm al dehidroxildrii
oxizilor liberi hidratati de aluminiu 8.

{* Printre oxizii de fier, doar citeva granule rotunjite intens corodate, marginal limoni-
tizate, de magnetit au origine sigur detritogend, limonitizarea fiind anterioarad recristalizZrii
masei de baza.

Din examinarea naturii mineralogice a constituentilor detritici ne-
carbonatici, rezultd ci acestea provin foarte probabil dintr-un fundament
de sisturi cristaline cu grad mediu de metamorfism. Distributia statistics
a extincfiei ondulatorii a cuartului cu cele trel maxime mentgionate este
aseminitoare cu cea misurati de noi in seria de Preluca (Kalmér,
1974). Microincluziunile din cuary sint, ca mod de prezentare, frecven{a
si forme cristalografice, identice cu cele din cuartul sisturilor cuartitice cu
dou¥ mice din aceeasi serie iar turmalina este un mineral accesoriu ris-
pindit in paragnaise.

8 Analize executate la I.G.P.S.M.S. Bucuresti de ciitre dr. G. Neacsu, T. Urcansi
G.Enache.
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Dimensiunile reduse ale granulelor, gradul lor nu prea avansat de
rotunjire poate argumenta transportul lor eolian in acord cu Wilson
(1975).

Alterarea mineralelor detritogene necarbonatice (feldspat, mied albi,
magnetit) s-a petrecut inaintea consolidirii prin reeristalizare a rocii si
reprezintd, foarte probabil, efectul unei alteratii hipergene anterioare
sedimentdrii.

Coroziunea mineralelor detritogene necarbonatice s-a produs ante-
rior recristalizirii masei fundamentale micritice, aga cum rezultd din ob-
servatii microscopice. Un fenomen similar a fost observat in calcarenitele
stratelor de Comarnic de citre Jipa (1961) dar insotit de redepunerea
silicei ca agregate polisferulitice de chert ceea ce la noi nu se constati,
silicea mobilizatd intrind probabil in fractiunea submicronici.

In ceea ce priveste intensitatea fenomenelor de coroziune se observi ci cuarful este mai
puternic corodat ca feldspatii, urmind micele si apoi turmalina. Observatiile noastre concordi
cu datele experimentale ale lui Correns (1950) asupra sistemului SiOy— CaCO;—H,O si
precizeazd - condifiile mediului in care s-a produs coroziunea : pH alcalin si presiunea partiald a
CO,, redusd. Gradul de coroziune creste odati cu cresterea coordinatiei ionului Si*4 asa cum
se observd in figura 3.
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puz'em/c / Fig. 3. — Varialia intensiti{ii coroziunii in
meajy 4 / functiie de compozitia silicatilor din fractiunea
s/aé | / detritogend a biocalcarenitelor din Cheile Ba-
bei.
‘,\"\ : . Variation de I'intensité de la corrosion en fonc-
§§'\ tion de la composition des silicats de la fraction
PRI détritogéne des biocalcarénites de Cheile Babei.
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b) Constituentii detritogent carbonatict de naturd bioclasticd

O buni parte din constituentii detritogeni carbonatici sint réprezen-
tati prin fragmente de resturi organice. Studiul microscopic pune in
evidentd prezenta resturilor sfirimate de : alge, foraminifere, celenterate,



7 STUDH PETROGRAFICE DIN CHESLE BABEI ' 2216/‘-'

culii ea,lcarogl 8e pot identifica cu mlcrocoprohtele

«. Alge. Fragmentele de thaluri de alge ealcaroase sint frecvente ;
in special la baza orizontului biocalcarenitic superior si in partea mediani
a orizontului biocalcarenitic inferior. Se identificd gratie structurii reticu-
late fine, caracteristice. Fragmentele sint adesea rotunjite, slab corodate,
slab recristalizate, impregnate cu material cirbunos sau bituminos, con-
tinind granule micronice, ovoidale de siderozi. Thalul este constituit din
calcit microgranular, iar locul celulelor este umplut cu material carbonatic
micritic. Uneori thalul include granule de cuarf{ intens corodat.

B. Foraminifere. Sint resturile organice calcaroase cele mai des intil-
nite, pe toatd secfiunea stratigrafici a seriei calcaroase lipsind doar in
partea superioard a orizontululi stratelor de Hoia. Se pot recunoaste forme
de miliolide (care predomind): Dbiloculine, triloculine, quingueloculine,
spiroloculine, robulide, textularide, globigerinide, lagenide iar in cadrul
orizontului cu N. fabiani §i spre baza orizontului biocalcarenitelor inferi-
oare, testurile de macroforaminifere, in special de numulitide sint deosebit
de frecvente.

Cele mai multe foraminifere poartd urme evidente ale unui transport :
patinéri, glefuiri, erodarea unor portiuni din pereti ete. (pl. III, fig. 4).

Din punet de vedere al gradului de recristalizare foraminiferele
constituie o grupé heterogenf, recristalizarea variind intre slabé si foarte
avansatd. De exemplu, miliolidele sint foarte slab recristalizate, testurile
fiind constituite din caleit fin granular, asociat cu mici cantitdti de side-
rozd. La globigerinide si textularide se observid adesea o recristalizare
avansatd mergind pind la gtergerea completd a microstructurii initiale
(rotalidele). Macroforaminiferele prezintd o recristalizare medie, fiind
constituite din calcit fibros cu incluziuni de siderozi §i dolomit. Coroziunea
testurilor de citre masa fundamentald este concomitentéd cu recristalizarea
testurilor la miliolide §i anterioard recristalizdrii testurilor de globigeri-
nide, textularide §i macroforaminifere. Observatiile noastre concordsd cu
cele ale lui Loebich si Tuppan (1964) fide Bathurst (1971).

Lojile sint umplute in majoritatea cazurilor cu calcit larg cristalizat
de tip ,,geopetal’’, asociat cu cristale limpezi de dolomit si rar, de celestind ;
calcitul este depus ulterior formérii masei micritice, care o corodeazi.
Alteori, lojile sint umplute cu piritd formatd ulterior recristalizirii masei
de bazi.

v. Celenterate. Sint prezente fragmente de theci de hexacoralieri in
citeva zone distincte (partea superioard a orizontului stratelor de Hoia,
baza orizontului eu briozoare, lentile izolate din orizontul biocalcarenitelor
inferioare g.a.). Thecile sint intens sfarimate, pind la dimensiuni de 0,5—

9 La identificarea resturilor de organisme ne-am servit de atlasul lui Carozzi
(1960), Mi§ik (1966) si Bathurst, care mne avertizeazd ci cercetdtorul trebuie, fn
majoritatea cazurilor, si fie mulfumit cu identificarea claselor in studiul in sectiuni
subtiri (1971).
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20 mm. Recristalizarea este deosebit de intensi, cu stergerea completi
@ structurii initiale. Theca este umplutd cu material carbonatic micritic,
recristalizat anterior recristalizirii thecilor.

9. Viermi. Tuburile de viermi apar sporadic, indeosebi in partea mediani a orizontului
‘biocalcarenitelor inferioare. Ele sint sfirimate, moderat corodate, slab sau mediu recristalizate
cu conservarea structurii radiare inifiale. Interiorul tubului este umplut cu material micritic a
-cérei recristalizare este concomilentd cu cea a masei calcitice din tub. Rar se observi piritizéri,
impregnalii de siderozd sau cristale mici de celestind in interiorul tuburilor.

e. Briozoare. Resturile sfirimate sint frecvente in ,,orizontul cu brio-
zoare’’ §i apar sporadic in orizontul biocalcarenitelor inferioare (pl. IV,
tig. 1). Fragmentele sint mieci, sfarimarea avansatd, iar recristalizarea,
slabd spre medie, concomitentd cu recristalizarea masei de bazd. In
‘peretil zoecilor se observi, aldturi de caleitul microgranular rare gra-
nule de 10—15 p de apatit. Zoecii sint umpluti cu caleit larg cristalizat,
limpede i mai rar cu piritéd.

{. Molugste. Fragmentele sau cochiliile intregi dar evident transpor-
tate de molugte, in special lamellibranhiate formeazi nivele metrice de
y,coquinit”’ sau lumasel in orizontul stratelor de Hoia ; in partea inferioar
4 orizontului biocalcarenitelor superioare si la baza seriei calcaroase apar
de asemenea frecvent. Ca grad de recristalizare se constatd o variatie destul
~de mare intre resturi total recristalizate (in special cardiide, fragmente de
cochilii de Mqiltha si Lima sp.), mijlociu recristalizate (unele ostreide,
pl. IV, fig. 2; unele pectinide, ceritidele mari) si slab recristalizate (vulsel-
lidele §i naticidele). In cazul unei recristaliziri avansate in masa de calcit
apar romboedrii de dolomit; in cazul pdstrarii structurii initiale fibroase
se.observi siderozd microgranulard i sporadic, apatit.

Coroziunea fragmentelor mari s-a produs inaintea recristalizdrii masei micritice. Unele
goluri tubulare din ostreide, probabil canale sipate de organisme perforante, conservi o masi
criptocristalina de naturid calcilutiticd, probabil resturi din milul interstifial. Piritizdrile sint
frecvente. Uneori se observd fragmente incrustate de alge si briozoare.

n. Hehinoderme. Fragmente de plici si de radiole de echinoderme
sint prezente aproape in toatd sectiunea stratigrafici a seriei calcaroase
cu o concentrare deosebitd in partea sa mediani unde, in cadrul orizontu-
lui cérbunos, foios, apare un adevarat lumasel de echinide. Sint prezente
plicile de dimensiuni mari (0,5—5 mm) de culoare alb#-14ptoasd si radio-
lele viguroase, bine conservate de echinide, iar plicile subtiri, cu forme com-
Pplicate (pl. I1, fig. 3), radiolele fine, adesea sfirimate ar putea fi scleritele
holoturidelor si asteridelor. Intr-un esantion apar si citeva fragmente din
pedunculi de crinoizi (¢f. Frizzelgi Exline, 1955, fidle Bathurst,
1971).

Recristalizarea fragmentelor de echinoderme este total¥ precedind recristalizarea masei
de bazi. In masa cu orientare opticd unicé apar romboedrii de dolomit, impregnatii cu material
cdrbunos si cu piritd. Coroziunea este intensd in special la fragmentele mai fine.

8. Crustacee. Carapacele de ostracode sint destul de frecvente in zona nivelului cirbunos-
foios §i in partea mediana a orizontului biocalcarenitelor inferioare. Sint intens sfirimate, slab
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corodate si slab recristalizate. In masa fin granvlari de calcit a carapacei apar uneori granule
ovoidale de apatit.

i. Microcoprolitele sau pellele fecale. Sint corpusculi calcarosi ovali sau cilindrici, micro-
granulari, cu granule dispuse radiar, impregnati cu siderozi, material cdrbunos si confinind
uneori granule fine de apatit. Sint slab sau deloc corodate.

Constituentii biodetritici carbonatici prezintd grade de sfirimare
variabild nu atit in funcjie de apartenenta lor la vreo increngiturd cimai
degrabd in functie de mérimea inifiald a scheletului.

Resturile scheletice mari (de moluste, echinoderme, coralieri, alge) sint mai intens tritu-
rate decit testurile de foraminifere, zoecii de briozoare si carapacele de ostracode desi acestea .
sint mult mai fragile. O bun# parte din materialul biodetritic a fost sedimentat dup# o sortare
prealabild deci in zone relativ indepirtate de linia {drmului, in aga-zis& ,,mare liberd deschisd’
(Wilsomn,1975).

Din observarea aranjamentului spatial al constituentilor biodetritici
rezultd cd acestia au o pozifie oarecare (nu se péstreazd pozitia initiald a
organismelor chiar dacd ele sint aparent intregi) dovadid ci ele au suferit
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un proces de transport. In cazul wackestone-urilor, majoritatea fragmen-
telor nu se ating intre ele (granule flotante), ,,plutind’’ in masa de bazi
micriticd. Sint rare zonele in care particulele biodetritice se ating gi consti-
tuie suportul de rezistentd a rocii (packstone).

, Recristalizarea s-a produs in functie de compozitia scheletului ini-
tial: scheletul calcitic s-a recristalizat puternic devansind recristalizarea
masei de bazd iar cel aragonitic mai slab, cu péastrarea structurii inifiale.
Umplerea cavitdtilor inchise (loji, zoeci) cu calcit larg cristalizat s-a produs
in general dupd recristalizarea masei de bazd (recristalizare geopetald);
la fel gi piritizarea. Coroziunea resturilor este mai puternicid la resturile
caleitice si mai slabé la resturile aragonitice. Aceste observatii- concorda cu
datele din literaturd (Imreh si Imreh, 1961; Bathurst, 1968,
1971). In figura 4 se prezint# intensitatea relativd a sfirimdrii, coroziunii
$i recristalizirii resturilor de organisme.

c¢) Constituentit detritici de naturd chemogend

O parte din corpusculii calcarosi cu structura microgranulard sau zonard ar putea repre-
zenta fragmente de naturd detriticd din calcare chemogene sau oolite preexistente (,,pellets”,
,lumps’’). Ele sint adesea intens corodate cu tendin{d de resorbire in masa micritica.

d) Constituentii biogeni carbonatici

Sint prezenti, aldturi de testurile intregi, miliolide similare ca grad
de recristalizare cu cele firimate, fird urme de transport, slab corodate,
adesea piritizate (indeosebi spre baza seriei calcaroase) echinide intregi,
aldturi de rare cochilii de molugte (in special vulselle) in pozitie culcaté,
cu valvele inchise semn cé s-au fosilizat fard si fi suferit vre-un transport.
Cantitativ, masa acestor resturi netransportate este neglijabil. Sub acest
raport biocenoza seriei calcaroase din Cheile Babei este foarte siracd in
contrast cu bogitia formelor care constituie componenta allogeneticd, o
veritabild thanatocenozia. Mediul de depunere, deci, nu este mediul de
viatd pentru o buni parte din resturile fosile.

e) Constituentul biogen necarbonatic (caustobiolitic)

Resturile vegetale carbonificate apar sporadic in jumaitatea superioard a seriei calcaroase
devenind foarte frecvente in cadrul nivelului carbunos-foios. Fragmentele au forme neregulate
si o structur# vag celulard. in slif se observd adesea o impregnatie piritoas finid. Resturile cir-
bunoase sint puternic corodate de masa micritici.

In partea bazali a orizontului biocalcarenitic inferior in calcarele
relativ sirace in resturi de organisme determinabile apare bitumul in can-
titdti notabile, ca picdturi fine brune-inchise, albe-ldptoase in lumina
reflectati.

f) Constituentii chemogeni (ortocheme)

a. Masa de bazd carbonaticd. O buni parte (20—95 %) din maga
calcarelor este constituitd din calcit fin.cristalizat, la dimensiuni miecro-
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nies, granulele avind conturari poligonale neregulate, adesea cu aspect de
mozaie. Aceastd mas# calciticd include o pulbere foarte find, a ciirei naturd
poate fi precizatd doar prin analize roentgenostructurale : e vorba probabil
de minerale argiloase gi hidroxizi de fier. Uneori masa de bazi prezintd tre~
ceri gradate spre zone insulare larg recristalizate de naturd spariticd cu
strueturi de pseudobrecii (Bathurst, 1959).

8. Dolomitul. In masa de bazi, in interiorul testurilor de foramini-
fere, in plicile de echinide sau in interiorul cochiliilor de molugte apar ade-
sea romboedrii de dolomit limpezi, de dimensiuni reduse (5—20 p.).

v. Stderoza. Apare atit in masa de bazi cit §i in interiorul thalurilor
de a,lge, a testurilor de microforaminifere (in special, de mﬂiolide,pl Iv,
tig. 4), in cochiliile de molugte 5.a. ca granule ovoidale rogcate, in culbun
§i ciorchini, adesea intens limonitizat (pl. V, fig. 3).

. Pirita. Apare fie in masa de bazd, in special in cea bogatd in ma-
terial bituminos, ca de exemplu la baza seriei calcaroase, ca plaje neregu-
late sau 1d10morfe, picdturi, culburl, fie in umplutura unor testuri de fora-
minifere, in briozoare, siraguri de cubulete in masa molugtelor din orizon-
tul stratelor de Hoia §.a. Pirita autigend este contemporani masei funda-
mentale gi anterioard calcitului larg cristalizat, sparitic din masa rocii
(pl. V, fig. 1).

e. Apaliful, Apare ca rare granule de 10—-15 w ovoidale, in peretii zoecilor de briozoare, a

& Celestina. Formeazi sporadic cristale mici (5——50 p) cu habitus prismatic, albdstrui
limpezi, in golurile foraminiferelor, in cochilii de moluste si tuburi de viermi intocmai ca si in
alte zone din NV Transilvaniei (Imreh si Imreh, 1961) (pl. IV, fig. 4).

. Gipsul. A fost identificat in reziduul injsoluhil fn acid acetic sub forma unor microcris-
tale lanceolate, sidefii.

8. Mineralele argiloase formate prin levigarea micelor pot fi considerate In parte autigene.
Probabil cloritu]l (chamosit) este si el autigen. Se pare c& — local — existd si goethit autigen.

Asupra conditiilor de formare a mineralelor autigene revenim la.
capmolul C.

g) Mineralele epigenetice

In masa seriei calcaroase se pot identifica minerale formate ulterior
htl.fxeé)ru rocilor. O caracteristicd a lor este dispunerea, in general, in lungul
unor filoane, vinigoare, fisuri, zone brecioase §.a. Belatiile marginale indici
venires lor ulterioard formirii masei de bazi micritice, inclusiv a recrista-
lizfirii acesteia.

&. Caleilul epigenetic. Apare fie ca ump,itura unor vinisoare, filonage, goluri si geode
(calcit larg cristalizat uneori rubanat) fie ca mase ~rustifiante, pe peretii unor cripéturi sau la
suprafaia rocti (,,caliche”).

1o—c, 1783
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. Calcedonia §i opalul. Umplu vinisoarele, constituie benzi in ffloanele de calcit larg
cristalizat. o ’

. Pirita. Apare fie ca vinisoare, fie ca mase compacte cu structurd radiari, fie in plaje
alungite si pelicule in filoane de calcit si calcedonie.

9. Oxizii de fier. In masa filoanelor de calcit sau pe vinisoare fine apare goethitul 5i lepi-
docrocitul in cristale aciculare sau lamelare de 0,05— 0,25 mm.

In masa rocii, indeosebi in zonele fisurate, apare o masi limonitici fibroasd sau coloidala,
ca flocule, vinisoare, pseudomorfoze dup# piritd si siderozd (pl. V, fig. 4).

Calcitul larg cristalizat, calcedonia si opalul, silicea, pirita, goethitul
i lepidocrocitul sint de origine hidrotermald. Dovadé, temperatura de
omogenizare a incluziunilor ‘bifazice din calecit 1, de 330—358°. Calcitul
de crustificatie gi limonitul coloidal-floculat este hipergen, recent.

Distributia divergilor constituenti in corelatie cu variatia chimismu-
lui rocii este prezentatd pe planga I.

C) Consideratii genetice

Studiul petrografic-microfacial al seriei calcaroase permite obtine-
rea unor date privind materialul original, conditiile de sedimentare §i evo-
lutia stadiald a depozitelor de la sediment la rocd carbonatici.

1. Originea materialului clastic constilutio

In mare parte, rocile calcaroase s-au format pe seama unui detritus
(carbonatat gi subordonat necarbonatat) transportat de citre curenti de
fund. In cazul extraclastelor nu este exclus transportul lor eolian.

Observatiile efectuate asupra cuartului (pet. 2a, «) si a celorlalte
minerale detritogene necarbonatice indics, drept surs#, sisturile cristaline,
a ciiror zond de aflorare in Eocenul superior se situeazé in partea de N a
masivului Preluca. '

2. Conditii de sedimentare

Resturile sfirimate ale organismelor, impreuns cu materialul erodat
din t3rm i milul calcaros au fost purtate de curenti inspre S. Pulsatii in
puterea de transport a curentilor de fund, variatii in cantitatea §i natura
materialului transportat au determinat in final caracterul stratificat al
calcarelor.

Milul calcaros bogat in substantf organicd predomind in prima jumitate a intervalului,
corespunzind bazei orizontului biocalcarenitelor inferioare. Aici fauna de fund este sdracé iar
conditiile din sediment se apropie de cele din faciesul euxinic. Treptat incepe si cistige importanta
detritusul mai grosier ca in final si se ajungi la ingramaédiri de testuri de nummuliti (orizontul
cu N. fabiani) si chiar la aglomerdri de cochilii de moluste de tif) coquinit depuse in regini sub-

1 Determinari efectuate de prof. dr. doc. V. Mamnilici, Institutul Politehnic,
Bucuresti. ' ) :
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tidal (orizontul statelor de Hoia). Cochiliile de moluste prezinta urme de transport, sint arun-
cate de-a valma §i numai in partea superioard gisim forme (in special cardiide, cyrene si ceriti
mici) fntregi care n-au suferit transport dup# moartea organismului. Rezulti deci o scidere con-
tinud a adincimii apei sau altfel spus, absenta subsidentei din timpul sedimentirii.

Pe toatd durata depunerii seriei calcaroase a fost posibild existenta
unei faune de fund in zona Cheilor Babei dar in anumite momente limita,
Eh = 0 trecea foarte aproape de suprafata sedimentului; ca dovadiavem
conservarea substantei caustobiolitice in special sub formi de bitum.

3. Evolujia stadiald a sedimentelor i procesul
de litificajie ‘

Relatiile observate intre mineralele §i constituentii rocilor studiate
permit reconstituirea succesiunii transformérilor suferite de rocd in timp.
Aceste transformiri se pot raporta la trei etape distincte corespunzitor
singenezel, diagenezei gi epigenezei dupi LarsensiChilingar (1967)
respectiv eogenezei, mezogenezei i telegenezei, dupd Bathurst (1971).

Procesele petrecute in sedimentul neconsolidat au dus la apropierea
granulelor, la coroziunea unor minerale detritogene necarbonatice gi in
parte a constituentilor biodetritici carbonatici. Este foarte probabil ci tot
atunci se desavirseste evolutia substantei organice (in special bitumini-
zarea §ifsau carbonificarea, reduceres fierului din miluri §i treptat, compac-
tizarea sedimentului. Sint procese ce se raporteazd la etapa singenetici.
Din cauza recristalizirii relativ avansate a rocii, structurile singenetice in
general nu au fost conservate. Milul carbonatic initial a fost conservat
doar in conditii speciale : ca incluziuni (relicte armate) in cristale de piritd
sau in perforatiile molugtelor.

Odatd cu compactizarea mecanicd a .sedimentului si cregterea pre-
siunii partiale a CO, din solufiile interstitiale devine posibild recristaliza-
rea in masd a rocii (Bathurst, 1971). Recristalizeazd intii milul calca-
rog (ibidem), apoi treptat resturile de organisme (notim faptul ci unele
dintre acestea devanseazd recristalizarea milului interstitial ca de exemplu
echinodermele, unele foraminifere etc.). In loji §i cavitifi se infiltreazs i se
depune calcit larg cristalizat in conditfii similare forméirii lentilelor geope-
tale. Prin nucleere, din milul calcaros §i din masa biodetriticd constituite
din calcit magnezian, se separ#, ca minerale de sine stitidtoare, dolomitul,
gideroza, pirita, apatitul, celestina, gipsul. Formarea lor este conditionati
de atingerea ,,pragului de mineralizare” in anumite situatii de pH gi Eh.

Dolomitul din aceste rocinu este rezultatul unor produse de dolomitizare (ci. Popescu,
1976). Este vorba doar de o reorganizare mineralogicé, redistribuire a carbonatului de magneziu
continut in resturile de organisme constituite din calcit magnezian si in mflul calcaros. Ca resturi
organice cu aport de magneziu citdm, in ordinea importantei : echinodermele, molustéle (in spe-
cial cardiidele, milthidele i unele gasteropode), foraminiferele (in special miliolidele) si brio-
zoarele. Prezenta constanta a dolomitului in zona Cheilor Babei, situati la distante relativ mari
de tdrm este in conformitate cu cele observate de Savulsi Ianovici (1959 a, 1959 b).
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Sideroza este de asemenea rezultatd in urma unui proces de redistribuire a fierului si
precipitare in conditii de pH si Eh dat'(asa cum rezulti si din studiul chimic). Fierul este adus
in sistem de milul calcaros interstitial dar si de unele resturi de organisme cu calcit magnézian
ferifer ca : foraminifere (in special miliolide si textularlde) moluste (In special ostreide), alge si
briozoare.

Pirita autigeni se formeazi ca rezultat al unor conditii §i mai reducitoare si in prezenta
sulfului (probabil biogen) care trebuie si apari in concentra}tii depésind ,,pragul de minerali-
zare”’. Ca dovadd, piritizdrile din masa biodetriticad sint frecvente la aceleasi resturi de orga-
nisme ca §i sideritizarile.

Apatitul este cunoscut in resturile de briozoare, ostracode, moluste (pectinide, naticide)
si in microcoprolite.

Celestina apare in cavitifile unor organisme inifial aragonitice asa cum se obser\é si in
alte zone (Imreh si Imreh, 1961).

Temperatura la care au decurs procesele diagenetice a fost determi-
natd prin metode dilatometrice gi decrepitometrice. Au rezultat doud
intervale de temperaturd (fig. 5) unul de 64—80° si altul de 123 -—-137°
coregpunzéitor unor adincimi de ingropare de cca 2000 respectiv 4000 m.,
Dac#, dupd Lizédrescu (1957) admitem formarea stratelor de Buzag
la o adincime de cca 1000 m §i acestea impreund cu depozitele oligocen-
medii i inferioare subjacente au o grosime totald de cca 1800 m, rezultd
adincimi de ingropare considerabil mai ridicate cu cele rezultate din misu-
riitorile de paleotemperaturi. Se pare ¢ explicatia trebuie ciutats. in ad-

Fig. 5.— Dflatogramele calci-
tului hidrotermal cu enclave de
calcare grosiere (A) si a unei pro-
be de biocalcarenite cu foramini-

fere (B) din Cheile Babei.

Dilatogrammes du calcite hy-
drothermal & enclaves de caleai-
res grossiers (A) et d’'un échantil-
lon des biocalcarénites & forami-

niféres (B) de Cheile Babef.,

"
8
g
&



15 STUDII PETROGRAFICE DIN CHEILE BABEI 229

Imiterea unui grad1ent geotermic mai ma.re, dat de prezenta, i in profunzime,
a unor mase de roci magmatice.

Dupa consolidarea complet a rocii’ datorlté, unor eforturi de naturi
tectonicé, in masa acesteia s-au produs fisuri, iar in lungul lor a avut loe

ascensiunea unor fluide hipogene. Acestea au depus calcit larg cristalizat,
silice, piritd siin final goethit.

In apropieres acestor fisuri s-a produs s§i o ugoard recristalizare a
rocii. Fluidele au fost purtdtoare gi a unor slabe sarcini metalice.

in prezent pe zonele fisurate se produce infiltrarea unor ape superficiale pini la 50— 60 m
adincime, producindu-se oxidarea piritei, a siderozei si depuneri de calcit de crustificatie.

Toate aceste procese au importan‘gé redusd neinfluen{ind decit

intr-o mésurd redusd compozitia rocii. Ele se pot raporta etapel de epi-
geneza.

r 4 0
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In figura 6 este redatd succesiunea transformirilor stadiale suferite
de rocile calcaroase gi succesiunea formirii mineralelor descrise mai sus.

D) Studiul chimic al recilor ealearéase din Cheile Babei

Studiul chimic al rocilor calcaroase eocen-superioare-oligocen-inferioare din Cheile Babei
a fost efectuat avindu-se in vedere rezultatele a 150 analize executate pe probe prelevate din
aflorimente si foraje 1%,

Prin studiul chimic s-a urmirit stabilirea intervalului de variatie a
confinuturilor gi legile de distributie a elementelor sau a componentelor
respective, dupéd procedeul propus de Tanovici et al. (1965, 1970).

La stabilirea elementelor majore s-au avut in vedere 7 elemente :
0, C, Ca, Mg, Si, Al i Fe. Acestea dau caracterele principale, esentiale ale
rocii i apar in concentratii procentuale in general supraunitare. In clasifi-
carea chimico-mineralogic# a rocilor s-a avut in vedere tocmai raporturile
reciproce ale acestor elemente.

In continuare s-a ficut un inventar al elementelor minore stabilin-
du-se intervalul de variatie a continuturilor, legile de distributie gi prin
calcul corelational, elementul major pe care-l insotesc, modul in care iau
parte la constituirea edificiilor minerale §i de la caz la caz, resturile organice
care le-au adus in sistem. Aceasta, pentru & se putea face preciziri privind
caracterizarea geochimics a rocilor studiate, cu specificarea proceselor
care au dus la concentrarea sau dispersia unor elemente.

1.Elemente majore

In rocile calcaroase studiate elementele majore constituie peste 97 %
din masa rocii. : .

Intervalul de variatie a continuturilor, con{inutul mediu, dispersia,
legile de distributie (testate prin criteriul Pearson si Romanovski, fide
Sarapov,1966)sint date in tabelul 1 gi ilustrate pe planga IT gi tabelele
28i3. : .

Comparind rezultatele obtinute cu cele din literaturd (Savul et
al.,1959 a,b;1961,1964a;Ianovicietal.,1965,1970 ;M c K e e, 1969)
se observi in general aceleasi legi de distributie, desi rocile carbonatice stu-
diate de noi prezintd un grad de impurificare considerabil mai avansat.
Legea de distributie foarte apropiati de cea lognormali este proprie ele-
mentelor majore (in sensul considerat de noi) din calcare in care numéirul
mineralelor este in general mic gi mineralele au o formuléd chimicé simpli.

2. Elemente minore

Elementele minore dozate in rocile calcaroase din Cheile Babei cons-
tituie maximum 3 9, din masa lor. Doar unele din ‘ele pot constitui minerale

1t Apalizele au ft;st efectuate la ICPDILA Brasov gi I.G.P.S.M.S. Bucuresti.
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TABELUL 1

Componentele gi elemenlele din seria calcaroasd din Cheile Babel

Numi-|Intervalul de N;i?tl? kﬁgﬁ Dis- S e Pea;:on Pr{rersxtm Lege de
Componentul frul de variatie £l ersi 2 g Hiti
P nalie] T _txmx metica | ritmi- p : 2 dxmi empi- [novski| repartitie

X fed X admis| e jt<3

1. Elemente majore

1[ 0,24 | 16,92/ 6.,51| 0,50 | Lognormald
51 0,24 | 12,59 4,78 0,35 | Lognormald
4 0,31 | 16,66 15,01| 2,14 |Lognormald
5 0,35 | 15,51 6,90 0,26 |Lognormald

Si0, % | 138 | 1,35—17,15| 7.47| 5,0
ALOy % | 138 | 05— 1,74| 1,74] 1,3
Fe,03 % | 138 | 0,12— 3,60 0,87 1.1
Mg0 % | 138 | 0,10— 4,92| 2,08/ 0.9

CaO % 135 |38,93—55,45 | 49,24| — 3,22 | 14,07| 14,05/ 1,88 | Normald
Co, % 135 132,25—43,60| 40,00, — 2,38 | 12,59| 24,74 1,90 | Asimetrici
dreaptid

2. Elemente minore caracteristice

SO, % 54 | 0,00—1,82 0,08/ 0,12} 0,65 | 11,07 8,82| 1,21 |Lognormald
TiO, % 59 | urme—0,78 0,05\ 0,11| 0,29 | 11,07 6,55| 0,19 {Lognormald
Na,O % 62 | urme—0,95 0,11} 0,19| 0,22 | 14,07{ 2,72| 0,86 {Lognormala
K,0 % 62 | 0,06—1,24 0,13} 0,19 0,27 | 11,69] 6,64| 0,55 |Lognormali
H,0 % 83 | 0,02—2,05 0,24] 0,26 0,44 | 12,59] 20,91| 4,02 |Asimetrici
stinga
PO, % 68 | urme—0,25 | — - - — - - -
Mn ppm.| 81} 50—2400 — |316 0,34 | 7,82 7,40/ 1,80 |Lognormala
Cr p.p.m. 81 5—80 — 7.4 | 0,19 { 11,07] 8,29{ 1,40 | Lognormali
Ni p.-p-m. 81 5—40 = = — =] S — | Bimodald
v p.p.-m. 81 5—-70 - - — — — — | Hiperbolicd
Pb p-p-m. 72 | urme—700 == 85,4 =l = = — | Bimodala
Zn p.p.m. 81 | urme—350 —_ — = = — — | Trimodald
Cu  p.p.m. 81 0—300 = 6,6/ 0,29 9,43| 23,36/ 6,80 | Asimetrica
stingd
Ba p-p.m. 79 0-—5000 — 1589 0,56 | 11,07| 4,17| 0,26 |Lognormald
Sr p.p-m. 33 | 250—2700 — {540 0,50 9,43| 4,16/ 0,91 |Lognormald

Ga p.p.m 89 | urme—5 — = = - & £ =
Li p.p.m. 27 1—80 — —_ — = — . —

3. Elemente minore necaracteristice

Cl % 7(5)* urme—0,16 - — = = = = =)
B % 3(3) | 0,001—0,004] — — - — = = =
Co p.p.-m. [ 89(9) | urme—40 — =5 = i & = =
Mo  p.p.m. | 89(17)| urme—40 - — = = = _— =
Zr p.p-m. | 12(6) [ urme—100 - — —_ = = b _
Ag  p.p.m.|89(17)] urme—7,4 — = = = = = -
Sn p.p-m. | 8%(9) | urme—20 — L = ! — - i
Rbh p.p.m.| 8(3) 8—170 —_ =3 8 - = =0 -
Cs p-p-m.| 8(3) 20—400 — — - ] = n !
Sc p.p-m.| 8(1) 5 - — = — = = —
La p.p.m.| 2(1) 30 — - — = - = =
Nb p.p.m.} 7(2) | urme — — - L = — —
Se p-p-m.| 6(2) | urme — — = = k! a= —
Hg p.p.m.| 12(6) 0—16 .| ~— — - = <= = -

* in parantezdl s-a trecut numirul de analize cu rezultate peste limita de detcctie.
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de sine stdtédtoare §i aceasta doar in conditiile depégirii unei concentratii-
limits (,,prag de mineralizare™). In general concentratia elementelor mino-
re variazd intre fractiuni de procente si fractiuni de péirti pe milion.

Intervalul de variatie, confinutul mediu, dispersia §i legile de distri-
butie testate prin criteriul Pearson gi Romanovski sint prezentate in tabe-
lul 1 si ilustrate pe planga II i tabelul 3.

Examinind lista elementelor minore inventariate, se observa ci aces-
tea pot fi impéartite in doud categorii :

— FElemente minore ce apar in mod constant la peste 66 % din pro-
bele analizate, ele constituind insotitori caracteristici, adesea cu corespon-
dent mineralogic bine precizat, ai rocii carbonatice. Acestea sint: alecaliile,
S, Ti, H, Mn, Cr, Ni, V, Pb, Zn, Cu, Ba, Sr, P, Ga §i Li;

— Elemente minore ce apar accidental doar in citeva din probele
analizate sau pentru care numirul de dozéri este insuficient. Ele constituie
insofitori necaracteristici, accidentali ai rocilor carbonatice gi cu excepfia
zirconului nu formeazd minerale de sine stédtidtoare. Acestea sint: Cl, B,
Co, Mo, Zr, Ag, Au, Sn, Rb, Cs, Se, La, Nb, Se si Hg.

Comparind lista elementelor minore dozate cu cele prezentate de Savul et al. (1964 a)
pentru calcarele bituminoase din NV Transilvaniei observdm o concordanid buni in ceea ce
priveste prezenia §i concentrajia Ba, Sr, Ga;, Ni, Pb, Ti, Zn, Ag, Co si Cu, lipsa As §i pre-
zenja Cr, Mn, V, Li, Mo, Zr, Au, Sn, Rb, Cs, Sc, La, Nb, Se si Hg in rocile carbonatice din
Cheile Babei. o

3. Substania organiod caustobioliticd

In rocile carbonatice de culoare inchisi s-au dozat carbonul organic
$i bitumurile, rezultatele fiind cele din tabelul 4. :

Se observd participarea redusi @ substantei caustobiolitice, predo-
minind net substanta organic# insolubil% in CCl,, consecint a conditiilor de

TABELUL 4
L)
Analiza substanfei organice din roctle ealcaroase din Cheile Babel
Nr. . : el Bitum A | Carbon organic

= Locul probei Roca analizatd % %
1 Foraj 1, m 70,50 Biocalcarenit cu alge 0,072 1,16
2 Foraj 2, m 71,00 idem ) 0,037 0,31

3 Foraj 3, m 72,80 Calcar cdrbunos-foios,
marnos 0,080 0,50
4 Foraj 3, m 77,30 idem 0,040 0,51
5 Foraj 3, m 80,00 idem 0,036 0.30
6 Foraj 3, m 86,00 idem 0,076 0,96
7 Foraj 3, m 90,00 idem 0,055 0,47
8 Foraj 4, m 60,00 idem 0,068 0,63
9 Foraj 4, m 73,00 idem 0,040 0,35

Analize efectuate la LG.P.S.M.S. Bucuregti.
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litificare specifice §i @ gradului de evolutie (in special de alteratie hiper-
gen}) avansat al rocilor. Notim de asemenea continuturile relativ ridicate
in 8 si in V ale probelor mai bogate in substants organics. In biocalcareni-
tele bogate in substantd organici resturile de alge sint adesea numeroase,
astfel incit se poate presupune originea fitogeni a substantei caustobio-
litice. .

4. Legdtura dintre compozitia petrograficd-
mineralogiocd 8¢ cea chimicd

a) Clasificarea chimico-mineralogicd a rocilor carbonatice
din Cheile Babei

Pentru clagificarea chimico-mineralogicd a rocilor carbonatice stu-
diate rezultatele analitice au fost proiectate indiagrama ternard Vigneakov
(fide Ruhin, 1966). Punctele de proiectie se grupeazd in jurul colfului
sting CaCO, = 100 % (fig. 7), avind ca pol de maxim¥ densitate punctul
cu CaCOy =92 %, CaMg(CO,) =2 % si Ins + R,03 = 6 9%, corespun-
zitor unui ,,calcar argilos-grezos’. Din acest punct de vedere rocile calca-
roase studiate se apropie ca compozifie de calcarele bituminoase tertiare
din NV Transilvaniei (Savulet al.,, 1964 a) si de unele calcare cretacice
din Dobrogea de Sud (Savul et al, 1964 b), Moldova Noui (E1
Ghendy, 1975) respectiv de calcarele de Redwall-Arizona McKee,
1969) cu mod de formare agseméinitoare.

in scopul comparirii compozitiei mineralogice stabilite prin studiul
petrografic cu cel normativ s-a calculat pentru citeva probe ,,litonorma”
(tab. 5, 6). Intre compozitia mineralogic# si cea normativi existd o concor-
dantd bund dar in acelasi timp se observi si citeva nepotriviri.

Astfe], in majoritatea probelor cantitatea de cuari este considerabil mai mare decit cea
calculat#, ceea ce presupune, prin compensatie, existenta in fractiunea argiloasi, a aluminei
hidratate, fapt de altfel constatat si prin analizi termodiferentiali.

Sideroza este de asemenea mai abundentd in realitate. Calculul siderozei normative fi-
cindu-se prin ,,utilizarea’” CO, disponibil dupa constituirea calcitului §i a dolomitului, ero-
rile analitice in dozarea CO, s-au rdsfrint in primul rind asupra -calculdrii FeCO, normativ.

Prezenta in frac{iunea argiloasd a cloritelor si a smectitelor duce la imposibilitatea re-
partizirii exacte a fierului si a magneziului in minerale necarbonatice.

Dozarea imprecisd a CO, datoritd in buni parte prezenfei substaniei caustobiolitice si
prezentei carbonatilor nestoichiometrici (calcite magnezice Bathurst, 1971), face ca in muite
probe si apard un deficit de CO,. Prezen{a substaniei organice si gradul variabil si necontrolabil
de hidratare a unor minerale face ca s apard fie un exces, fie un deficit de H,071%°

in fine, prezenta in calcare a clorului (dozat doar in trei probe) pune problema prezen-
tei clorurii de sodiu si mai pufin a albitului, dat fiind pe de altd parte frecven{a redusi a
feldspatilor din roci. Este posibil ca Na si K si apard si ca joni schimbabili in mineralele ar-
giloase ceea ce nu se evideniiazd in calcul.

Prin calculul corelatiei dintre Al, 8i, Fe §i H,O rezults ci fractiunea
necarbonaticd a rocii ar fi un amestec de cuart, feldspat alcalin, montmo-
‘rillonit, illit, beydellit, chamosit §i nontronit. Dintre acestea toate se regi-
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Fig. 7. — Diagrar'na Vi$x’1eakov pentru bioca{lcarénitele din Cheile Babei, coltﬁl sting iilferior.
1, calcare cristaline din Carpafii Orientali (Savul, 1959 a); 2, calcare triasice din Carpatii

Orientali ; 3, calcarele jurasice din R. S.R. s 4, ‘calcareie cretacice din R.S.R. (Savulsi Iano-
vici, 1961); 5, calcare barremiene din Dobrogea de Sud (S-avul et al, 1964 a); 6, calca-
rele bituminoase eocene din NV Transilvaniei ; - calcarele b:ituminqase. tortoniene din NV
Transilvaniei (S avul et al., 1964 b); 8, roci marnoqalcaroase triasice din regiun‘e‘a M’oldovﬁ
Nou& (E1 Ghendy, 1975). VII, marni dolomito-cﬁlcaroasé; X1, calcar argilo-grééos; XI11,
calcar argilo-grezos dolomitic; XIII, calcar dolomito-argilo-grezos; XIV, calcar; XV, calcar
slab dolomitic (fide Ruhin, 19_66).

Diagramme Visneakov pour les biocalcarénites de Cheile Babei, coin gauche inférieur.
1, calcaires cristallins des Carpates Orienfcales (Savul, 1959 a); 2, caicaires triassiques des
Carpates Orientales ; 3, calcaires jurassiques de R.S.R. ; 4, calcaires crétacés de RS.R. (Savul
et Tanovici, 1961); 5, calcaires barrémiens de la Dobroudja de sud (Savul et al., 1964
a); 6, calcaires bitumineux éocénes du NW de la Transylvanie; 7, calcaires bituminel_lk torto-
niens du NW de la Transylvanie (Savul et al, 1964 b); 8, roches marnocalcaires triassi-
ques de la région de Moldova Noud (E1 Ghendy, 1975). VII, marne dolomito-cal(;aire; X1,
calcaire argileux-greseux ; XII, calcaire argilo-gréseux dolomitique ; XIII, calcaire dolomito-
argilo-gréseux ; XIV, calcaire ; XV, calcaire faiblement dolomitique (fide Ruhin, 1966).

sese in fractiunea insolubild in acid acetic in afarabeydellitului gl a non-
tronitului. Cuarful gisindu-se intr-o proporfie considerabil mai mare,
illitul si montmorillonitul in cantitd{i mult mai mici, rezults cé existd un
disponibil de Al,O; ce se separa sub formi de caolinit §i chiar ca aluming
libers hidratatd. Fierul, la rindul sfu este legat preponderent ca hidroxizi,
carbonat si sulfurs, cloritul ferifer fiind cu totul subordonat. In concluzie
cdndit;iile din rocd nu au permis atingerea echilibrului chimiec aceasta pu-
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tindu-se atinge doar la temperaturi gi presiuni mult mai ridicate.In figura
Els'bse HPzervé; aceeagi tendint¥ de grupare a proiectiilor in cimpul cuar}
1per-1it.

SifZ =2

X,

g/
/
i

-
</

Fig. 8. — Diagrama Si0y—Al, O, pentru
biocalcarenitele din Cheile Babei.
Diagramme S$iO,— A0, pour les bio-
calcarénites de Cheile Babei.

2 4 1ALy

Se observi de asemenea gradul de hidratare destul de ridicat la unele probe rezuitind
hidroxizi de fier bogati in api, posibilitatea saturarii cu apd a mineralelor argiloase si posibili -
tatea existentei hidrosilicatilor de fier aluminosi dintre care cloritul existd efectiv in rocd.

b) Date geochimice privind citeva elemente din rocile calcaroase
din Cheile Babei

«. Calciul. Bste principalul element constitutiv al rocii, legat in
special in calcit. Aragonitul nu a fost identificat. Prezenta unor cochilii
de molugte, a unor testuri de foraminifere, a tuburilor de viermi s.a. initial
aragonitice ne face si presupunem c# aragonitul a trecut in calcit inca
inaintea recristalizdrii milului carbonatic interstitial sau concomitent cu
aceasta, fapt care a condus la separarea, prin nucleere, a unor elemente
insotitoare (Sr, P, Ba ¢, Fe, Mn ). :

In cantitsiti reduse calciul este legat in dolomit, apatit, Ca — mont-
morillonit, titanit, feldspati §i gips.

B. Magneziul. Prezent in cantitd{i mici, dar relativ constante mag-
neziul pare s fi fost adus in roci nu prin schimb metasomatic ¢i pe cale
biogeni, de organismele cu cochilie calcitics (calcit slab magnezian cu 2—3,
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respectiv calcitul magnezian cu 12—17 % mol MgO), aga cum se observi
in sectiunile subtiri (in special de unele foraminifere i de echinoderme).
Nu avem, prin urmare, roci dolomitice in sensul dat de Teodorovici
(fide Ruh in, 1966) ci de calcare cu impurititi de MgO, separarea dolo-
mitului oglindind conditiile de pH §i rezervi alcalind din apele interstitiale
din timpul diagenezei timpurii (Larsen, Chillingar, 1967). Pragul
de mineralizare pentru formarea dolomitului este de cca 0,309, MgO
ceea ce presupune cd aproape tot MgO din carbonatii nestoichiometrici
a fost convertit in dolomit.

Cantitdti reduse de Mg sint legate de minerale micacee (mic# albi-
phengit ?) sau de minerale argiloase (smectite ?).

v. Fierul. Prezent in rocd sub formi de oxizi, carbonat i sulfuri,
fierul apare atit sub form4 bivalentd cit §i sub form4 trivalentd. '

Corelatia dintre Fe,O; si SiO, respectiv Al,0, poate avea semnifi-
cafia unui aport terigen de fier impreund cu materialul argilo-nisipos, alo-
gen, dar prezenta siderozei in numeroase resturi fosile (alge, foraminifere,
molugte, briozoare etc.) ne face s% presupunem gi un aport biogen, in spe-
cial de Fe--. '

Dovada mineralogicd a prezentei fierului alogen este datd in primul
rind de existenta unor granule de magnetit in fractiunea detritogens-extra~
clasticé. :

In timpul evolutiei stadiale a sedimentului, conditiile locale au determinat, in functie
de pH si Eh formarea fie a goethitului, fie a siderozei, fie a piritei autigene atit pe seama
fierului alogen cit si pe seama celui biogen, acest proces fiind propriu dupd Tagaeva si
Tihonova (fide Jipa, 1961) stadiului timpuriu al diagenezei.

Pirita autigend, fie cd apare dispusd in masa micriticd, fie c& apare inclusd in resturile
organice (foraminifere, briozoare, echinoderme, moluste) sub raportul conjinuturilor de ele-
mente minore se deosebeste de pirita hidrotermald asa cum rezultd din analizele spectrale
efectuate la spectrograful cu laser (cf. si Petreus, 1974). Cantitatea de piriti din rocd este
dati de disponibilul de sulf, excesul de Fe fiind precipitat ca FeCO,.

Pirita hidrotermald apare ca insofitor constant al filonaselor de calcit si calcedonie cu
tot cortegiul de elemente minore caracteristice (tab. 7) (I. Kalmar et al.) i)

Hidroxizii de fier de naturd hidrotermald insotesc si el aceste filoane apérind la finele
succesiunii de cristalizare probabil ca urmare a schimbirii conditiilor de Eh (amestec cu so-
lutii hipergene ?).

In afloriment si in masivul calcaros In zonele fisurate este prezent limonitul hipergen ca
efect al circulatiei descendente.

in cantitdti cu totul reduse, fierul este legat si de silicati (turmalind, mice, clorite etc.).

v. Siliciul. Principalul mineral care aduce SiO, in calcare este cuar-
tul detritogen, intens corodat in faza premergitoare recristalizarii milului
earbonatic interstitial. Silicea rezultatddin coroziune si solubilizare se re-
giseste, ca fazd dispersd, in reziduul insolubil in acid acetic dind reflexele
caracteristice ale cristobalitului in difractogramé.

12 Ath. IPEG Maramures — Bala Mare.
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TABELUL 7
Analiza spectrald a unor pirite din Cheile Babei
Proba Nr. 72 bis 721 1024 350 744
Piritd fin | PiritA in lo- | Piritd impreg- | Plaje de piritd Depuneri
Descrierea diseminati | jile de fora- | nind cochilii “in calcit sferulitice
in calcare minifere’ de ostreide secundar de piritd

Ti — = = 500 1 000
Mn = = urme 1 000 1000
Cr i - - 10 prezent
Ni = = = 50 70
lo o == — 30 10
Mo — = = prezent —
v = urme — urme 106
Pb s — = “ 500 300
Zn = = = 350 106
Cu = = === 50 25
Ag - — = 0,3 3.6
As == == = 100 300
Ga — - L 5 =
In — - = prezent -
Hg = = 5 80 50
Ca >1 000 100 100 - —
Al 100 e = — —

Analize executate la I.G.P.S5.M.S. Bucuresti (350, /44) si la l C.P.M.M/N. Baia Mare
(72 bis, 721 si 1024) la spectrograful laser

TABELUL 8

Calculul corelafional peniru clleva elemente din calcarele din Cheile Babei

Testarea coreiatiei |

Nr. | Coeficientul rin criteriul
E:;eoT:IZ:ZIe anap- de corelatie P Student Observatii
i | t admis ]t rezultat| :

Al,0, — log Pb 69 +0.25 2,68 2,71 | Existd o corelatie slabi
A},0; — log Zn 46 +0,62 3,65 6,63 | Existd o corelatie buni
MgO — log Zn 46 +0,44 3,65 5,96 " idem
S — log Ni 34 +0,34 3,65 1,97 | Nu existd corelatie )
Al,0, — log Ni 62 +0,81 3,46 10,64 -| Existd o corelatie buni
ALO; — K,0 62 +0,92 3,46 24,22 - idem
Fe,0,—TiO, 46 +0,73 3,65 11,21 idem
Al,0,—log V 32 40,82 3,63 18,25 idem
Fe, 0, — log Cr 54 40,72 3,35 7,12 idem
Al,0, — log Cr 54 +0,40 3,35 1,12 | Nu existd corelatie
MgO — log Ni 44 +0,69 3,65 7,16 | Exist4 o corelatie buni
Al,0, — log Cu 46 +0,19 3,65 0,98 Nu existd corelatie
Al,0, — log Li 23 +0,49 3,85 4,02 Existd o corelatie slabi
Fe,0; — log Ni 62 +0,27 3,46 2,84 | Nu existd corelafie
Fe,04 — log V 32 40,47 3,63 1,99 idem
K,0 — log V 32 40,70 3,63 8,12 | Existd o corelajie buni
MgO — log Pb 69 " 40,20 2,68 2,22 Nu existd corelatie
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Silicea este legatid de asemenea si de prezenia unor silicali ca micele, feldspa}ii, minera-
lele argiloase, turmalina etc. ceea ce di o semnificatle mineralogici si geneticd corelatiei Sl('),b
A,0, din figura 8. .

O mick parte din silice este de provenienti hidrotermalk (calcedonie, opal).

e. Aluminiul. Este legat in special de minerale argiloase, dintre care
predominé illitul. Alumina legaté de K,O prin relatii de covariants (tab. 8)
are semnificatia prezentei illitului gi a micelor albe. Cantititi mai reduse de
Al,O; sint legate de caolinit, feldspati, turmalind. O parte din Al O,
apare ca gel hidratat in fractiunea insolubild in acid acetic, intocmai ca si
in eazul altor roci earbonatice (Savul, Tanovici, 1959 b; Savul
et al., 1964 a). ‘ :

L. Potasiul. Constituent al micelor i al fititului, K,0 apare constant 5i In corelatie directd
¢n aluminiul (fig. 9). ' y . '

‘ Q\ o K 4»-!\
i S 4
41 / A & o . /
. B&“ & /. A
"°/: '/ = w‘;y
3 L R >4
-l for
3 /: {i/:'.
A =g w7,

Fig. 9.— Norul de corelatie al sistemului

Fig. 10. — Norul de corelatie al sistemu-

Al O K;0. lui Fe, 05— T10,.
Diagramme de corrélation du systéme Diagramme de corrélation du systéme
A1, 04— K,0. Fe,0;—TiO,.

7. Sodiul. Este legat de prezenia albitului $i probabil ca clorurd in solujlile interstijiale
respectiv ca ion schimbabil in minerale argiloase.

8. Sulful. Principalul mineral purtidtor de S este pirita al cérui prag
de mineralizare este situat la cca 0,28 % S.

Sulful legat ca sulfat este prezent in gips §i celestind, minerale auti-
gene identificate ca atare. '

i. Fosforul. Prezenta microincluziunilor de apatit in cuart explici
doar in parte prezenta P,0; in calcare. O buni parte din fosfor este adus
in roc# pe cale biogend ; drept dovada avem prezenta unor granule fine
de apatit in resturile de moluste, briozoare, ostracode i in microcoprolite.
Pragul de mineralizare pare 84 se situeze la 0,02 % P,0;.

x. Titaniul. Prezenta microincluziunilor de rutil si titanit explici
in parte continuturile reduse de TiO, din roci. ‘Titaniul este legat de pre-
zenta fierului printr-o relatie de covariantd evidentd (fig. 10), fiind, pro-
babil, de origine alogens. Pragul de mineralizare este in jur de 100 p.p.m.

16—c. 1768
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A. Manganul. Nu avem date privind mineralele purtitoare de Mn din calcarele din
Cheile Babei ; este posibil ca Mn s3 apari sub form# de carbonat, rocile mai bogate in dolomit
fiind fn general mai bogate si fn mangan.

g. Cromul. O corelatie bund (r = + 0,72) intre log Cr si Fe,O, indici legitura cromului
cu fierul (posibil in mineralele ferifere alogene).

v. Nichelul. intre log Ni si MgO respectiv AL, O, (tab. 9) corelatia este bund (r =
+ 0,69 si + 0,81) ceea ce ne face si presupunem legarea nichelului in minerale argiloase
(montmorillonit nichelifer de tip pimelit).

. Vanadiul. insoteste alumininl (r = -+0,82) res_bectiv potasiul (r = +0,70) ceea ce
face probabild legarea vanadiului in minerale micacee (roscoellit?).

o. Plumbul. Apare in concentratii decelabile atit in roca neafectats
de circulatia hidrotermald cit gi in zonele stribdtute de vinigoare de caleit
unde ajunge la 0,07 %. In calcare concentratia de Pb este mai mare in
zonele mai bogate in fragmente de echinide. Cum pirita sedimentars este
lipsitd de plumb, este posibil ca Pb si apary in minerale argiloase illit
prezentind o corelatie slabd cu Al,O, (r = +0,25) sau sub form% de car-
bonat.

w. Zincal. In zonele de circulatie hidrotermali concentratia Zn ajunge la 350 p.p.m. in
rest, existd o corelatie slabd intre log Zn si MgO (r = -+0,44) respectiv AL,O, (r = + 0,62) ceea
ce ne face si presupunem existen{a unor montmorillonite zincifere (sauconit?).

¢. Cuprul. Apare in concentratii notabile in zonele piritoase si in apropierea filonagelor
de calcit. Calcarul bogat in resturi de echinoderme este mai bogat in cupru.

o. Bariul. Spre deosebire de zonele de 1a S i V de Cluj (Imreh gi
Imreh, 1961) in Cheile Babei baritina nu a fost identificatd mineralogic.
Stratele mai bogate in macroforaminifere, in special cele din bancul cu
N. fabiani au un continut crescut in Ba.

<. Strongiul. Apare individunalizat mineralogic ca celestini in cavi-
titile unor resturi de organisme inifial aragonitice (foraminifere, viermi,
molugte), intocmai ca §i la Sindulesti, Hodis, Cluj-Napoca, Treznea §.a.
(Imreh gi Imreh, 1961). Este probabil ca precipitarea celestinei s fi
fost mult frinatdi de disponibilul redus de SO,, continuturile in Sr fiind
suficient de ridicate. Pragul de mineralizare este situat la cea 350 p.p.m.
Nu e exclus ca o bund parte din Sr sd fie legat de carbonat. /

v. Litiul. intre continuturile de litiu §i de alumini existi o corelatie slaba (r = + 0,49)
ceea ce ne face si presupunem prezenia unor continuturi de Li in mineralele micacee.

¢. Argintul. Apare in concentratii notabile in zonele cu circulatie hidrotermald evidenti,
unde uneori este insotit de mercur §i urme de aur. -

\
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X. Galiul. Este prezent in numeroase probe, cu preferinfi pentru cele cu confinuturi mai
ridicate de aluminiu.

¢. Zirconiul. Apare individualizat mineralogic ca zircon, adesea ca microincluziuni in
cuartul detritogen.

3. Caracterizarea geochimica a rocilor
calcaroase din zona Cheilor Babet

Elementele majore gi minore prezentate caracterizeazg calitativ si
cantitativ rocile carbonatice din Cheile Babei.

Aceste elemente au apirut in constituyia roeilor ca urmare a unor
procese geologice in cursul genezei gi evolutiei acestora. .

Astfel, procesele de sedimentare care au condus la formarea rocii au
avut ca rezultat o acumulare biogend de C, Ca, Mg, S, P, Pb? Cu? Ba i
Sr i un aport alogen de 8i, Al, Fe, X, Na, Ti, Cr, Ni, V, Zn, Ga, Li gi Zr.

In timpul proceselor gsingenetice §i in perioada diagenezei timpurii

a avut loc concentrarea strict locald si individualizarea sub formé de mi-
nerale a Mg, Fe, S, P gi Sr.

Procesele epigenetice, in spetd circulatia hidrotermald a condus la
formarea unor microconcentratii locale de Si, Fe, Pb, Zn, Cu, Ag, Hg, Au.

TABELUL 10

Factorul de concentrare si pragul de mineralizare a unor elemente
din seria calcaroasd — Cheile Babei

Concentratia in | o Prag de minera-

Elementul Claﬂ;ﬂ 2 calcarele din Cheile l:;i(:tgmil ‘:2 lizare

, PP Babei, p.p.m. LESAUL p.p.m,
G 320 108.800 340,00 =
Na 28.300 1.408 0,050 -

Mg 20.900 6.030 0,289 3 000
Al 81.300 7.142 0,089 o
Si 277.200. 23.340 0,084 —

P 1.800 — - 200

S 520 480 0,923 2 800
K 25.900 1.577 0,061 —
Ga 36.300 35.207 9,699 i
Ti 4.400 660 0,150 100
Cr 200 7,4 0,038 =
Mn 1.000 316 0,316 -
e 50.000 7.980 0,160 -
Cu 70 6.6 0,094 &

Sr 300 540 1,800 350
Ba 250 589 2,356 =
Pb 16 85.4 5,338 =

*DupiRankama i Sahama,1970.
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In ansamblu, rocile carbonatice, ca mediu geochimic, au constituit
sediul unor fenomene de concentrare pentru B, C, Ca, Sr, Mo, Cs, Ba i Pb
§i dispersia celorlalte elemente dozate, in speclal a elementelor ,,litogene”
ca : Na, Al, Si, K etc. Este semmﬁca,tlva comportarea similard a elemente-
lor din g'mpa II, care impreuns cu C, Pb, B, Mo pot fi considerate drept

6
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Fig. 11. — Intervalul de variatie a concentratiei elementelor majore si minore dozate in

rocile calcaroase din Cheile Babei. Punctul marcheazi concentratia medie iar asteriscul, clarkul
dupd Rankama si Sahama (1970). Z, numdrul atomic al elementului.
Intervalle de variation de la concentration des éléments majeurs et mineurs dosés dans les
roches calcaires de Cheile Babei. Le point marque la concentration moyenne, ’astérisque marque
le clark selon Rankama et Sahama (1970). Z, nombre atomique de 1'élément.

elemente ,,calcarofile’’, in timp ce elementele ,,litofile” si ,,calcofile’ sint -
in majoritatea cazurilor sub clark. Sub acest raport elementele cu afini-
tate pentru calcare sint o categorie intermediard intre cele litofile si cele
biofile (tab. 10 si fig. 11).
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ETUDES PETROGRAPHIQUES-MIOROFAOIALES ET GEOCHI-
MIQUES DE LA SERIE CALCAIRE DE CHEILE BABEI (NW DE
LA TRANSYLVANIE) ‘

(Résumé)

Cheile Babei sont localisées sur ’affluent droit du Somes, longeant la chaussée qui méne
de Galgiu a Tg. Lipus. On y affleure un paquet de roches calcaires d’age éocéne supérieur-
oligocéne inférieur (Série calcaire). ‘

Les roches étudiées sont des biocalcarénites, roches détritiques constituées de débris
d’organismes, de minerais non carbonatiques détritogénes (allogénes), de masse fondamentale
recristallisée (micritique et sparitique), de minerais autigénes et épigénétiques, de substance
organique caustobiolitique.

Les débris d’organismes proviennent d’algues, de foraminiféres, de coraliers de vers, de
briozoaires, de mollusques, d’échinodermes et d’ostracodes. Sont présents des fragments d’ooides,
des pellets, micro-coprolites etc.

Les minerais détritogénes sont représentés par quartz, mica blanc, feldspaths, tourmaline,
zircon, magnétite, minerais argileux (kaolinite, illite, montmorillonite, chamosite) et par hydro-
xydes d’aluminium,

' Dans la masse de la roche se sont formés des minerais autigénes : dolomie, sidérite, pyrite,
apatite et célestine.
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Des fluides hydrothermaux qui ont circulé le long des fissures se sont précipités de 1a eal-
cite, de la pyrite, de Ia calcédonie, de Yopale et du goethite. La limonite et la calcite de crus-
tification sont le résultat des solutlons hypergeénes.

On y observe I’évolution stadiale des dépdbts calcaires du moment de la sédlmentatlon
jusqu’al’ altération hypergéne

Les éléments mineurs sont inventariés, établissant par calcul corrélationnel les minerais
qui les accompagnent. Ainsi, K est relié & la présence de Yillite, P & Papatite, Ni et Zn, a
montmorillonite, V 4 micas, Sr 4 organismes initialement aragonitiques et Ba & nummulites.
Dans les calcaires s’est produite la concentration de certains éléments (C, Ge, Sr, Mo, Cs, Ba,
Pb) — éléments ,,calcarofiles’* qui formeront une classe intermédiaire entre ceux biofiles ‘et 1t~

hofiles.

EXPLICATION DES PLANCHES

Planche I

Variation de la eomposition chimique, minéralogique de la participation des restes d’or-
gamsmes et de la matiére caustobiolitique dans quelques coupes qui ont traversé la série calcau'e
de Chelle Babei. F1-—6 forages.

A) Fréquence (rare, moyen, fréquent, trés fréquent). B) Minerais accessoires (minerai
aceessoire en calcaires; mineral compris en feldspaths; minerai compris en quartz; minerai
compris en micas). D) Colonne lithologique : 1, calcaire ; 2, marne ; 3, argile ; 4, niveau gréseux ;
5, niveau charbonneux; 6, mollusques; 7, coralliers; 8, algues; 9, nummulites; 10, échino-
dermes ; 11, briozoires. 1, Couches de Hoia; b, horizon A briozoaires; f, horizon i N. fabi-
ani; bs, horizon des biocalcarénites supérieures; c, niveau charbonneux; bi, horizon des
biocalcarénites inférieures; RG 1-3, repéres gréseux. ), quartz; M, micas; F, feldspaths;
I, fragments de roches; Ap, apatite; Ru, rutile; Ti, titanite; Tu, tourmaline; Zr, zircon;
Mg, magnétite; Mi, micas; Gr, graphite; Dol, dolomie; Sid, Sidérite; Cel, célestine; Py,
pyrite ; Ap, apatite; Alg, algues ; For, foraminiféres ; Col. coraliers; Ver, vers; Br, briozoires ;
Mol, Mollusques ; Ech, échinodermes; Cru, Ostracodes; Vert, microcoprolithes; Lim, limonite ;
Cc, calcite; Si, silices (calcédonie et opale) ; Carb, restes non-carbonisés ; Bit, bitume. C) Recris-
tallisation : faible, moyenne, intense. '

Planche 11

Polygones de fréquence pour quelques éléments des biocalcarénites de Cheile Babei.

Sur abscisse : nombre de cas, sur ordonnée : eontenus en % (logarithme décimal des
contenus) par classes; ligne continue — distribution empirique; ligne interrompue, distribu-
tion théorique (normale ou lognormale) Xmm: contenu minimum ; Xpaxe Contenu maximum ;
N, nombre d’échantillon; d, intervalle de classe.
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Planche ITT

Fig. 1. — Intercalatie grezoasi (,,RG—2") din orizontul biocalcarenitelor inferioare. Gfamilé
de cuar{ cu microinclu'zil_mi,de magnetit (mg), apatit (ap) si de mici albd (m), de
oligoclaz acid (ol) argilizat si de zircon (zr) intr-o masif micritici-microsparitici.
Forajul 5, m 70. N+ ; x 272, S#getile indici puncte de coroziune a mineralelor.
Intercalation gréseuse (,,RG—2") de lhorizon des biocalcarénites inférieures. Gra-
nules de quartz 4 microinclusions de magnétite (mg), d’apatite (ap) et de mica blan-
che (m), d’oligoclase acide (01) argilisé et de zircon (zr) dans une masse micritique-
micros'p‘aritique. Forage 5, m 70, N4 ; x 272. Les fléches indiquent des points
de corosion des minéraux.

Flg 2. — Fradmente de sisturi cuariitice micacee (q) cu micele decolorate (m) cu e:xsolutu de
magnetit (mg). in cuarf, micromcluzmm de magnetit, titanit (ti). Aldturi un thal
de alg# coralinacee, evident rulata (1) si resturi de briozoare intr-o mas# micritich.
Orizontul biocalcarenitic inferior. Forajul 1, m 80, x70.

Fragments de schistes quartzitiques micacés (q) 2 micas décolorés (m) a exsolutions
de magnétite (mg). Iin quartz, microinclusions de magnétite, de titanite (ti). A c6té
un thalle d’algue coralinacée, évidemment roulée (1) et des restes de briozoires
dans une masse micritique. L’horizon biocalcarénitique inférieur. Forage 1, m 80.
x 70.

Fig. 3. — Din aceeasi intercalafie, foi{d (in) de micd albd (ferimuscovit?) puternic levigati
(..leverrieritizatd’’) cu exsolutii de magnetit (mg) si incluziuni de rutil (r), cu zona
centrald netransformatd (fmm), inconjuratd de o aureold sideritici (S) intr-o zoni
bogati In piritd (py) anterioari sideritiziirii produse probabil pe seama disponibilului
de Fe* * din ferimuscovit. Se mai observad granule de cuar{ (q), plici de echinoderme
piritizate (e), sfarim&turi de testuri de foraminifere (f) intr-o masd micriticd. Fora-
jul 5, m70. N+ ; x 141, 1

De la méme intercalation, papier (m) de mica blanche (ferrimuscovite ?) fortement
1éviguée (,,leverriéritisée) a4 exsolutions de magnétlte (mg) et inclusions de rutile (r),
4 zone centrale non transformée (fm), entourée d'une auréole sidéritique (S) dans
une zone riche en pyrite (py) antérieure & la sidéritisation produite probablement a
base du disponible de Fe** du ferrimuscovite. On.observe encore des granules de quartz
(q), des plaques d’échinodermes pyritisées (e), des débris de testes de foramini-
féres (f) dans une masse micritique. Forage 5, m 70, N+ ; x 141.

Fig, 4. — Calcar bioclastic (biocalcarenit, packstone SMF 4) avind ca ,,suport de rezisten{a”

' fragmente de organisme triturate : alge (1), foraminifere (f), echinide (e), prisine din
cochllii de moluste (m), granule de cuar} (q) ; sus, un textularid sideritizat (s) parfial
limonitizat. Flocule de limonit. Giment micrito-microsparitic, Orizontul biocalcare-
nitic superior. Forajul 6, m 22, N +; x 17,
Calcaire biociastique (biocalcarénitique, paéi(stdne SMF 4) ayant comme ,;support.
de, réslstence “des fmgments d’organismes triturés : algues (1), foraminiféres (f),
échinides (e) prismes de coqullles de mollusques (m) granules de quartz (q); en haut,
un textularide sidéritisé (s) partiellement limonitisé. Concentrations de limonite. Ci-
ment micrito- microspamthue Horizon blocalcarémthue supérieur Forage 6, m 22.
N +; x 17,
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Fig. 1. —

Fig. 2. —

Fig. 3. —

Fig. 4. —

Fig. 1. —

Fig. 2, —

Planche TV

Fragment de briozoar (br) cu zoecii umplufi cu calcit sparitic de naturd geopetald.
Se observi citeva mici granule de apatit (ap), pellete fecale (p) fragmente de fora-
minifere (f), granule de cuar{ (q), flocule de limonit intr-o maséd de bazi micriticd
(wackestone, SMF 8). Orizontul cu briozoare. Foraj 4, m 73. N +; x 17.
Fragment de briozoaire (br) remplis de calcite sparitique de nature géopétale. On
observe quelques petites granules d’apatité (ap), pellettes fecales (p), fragments de
foraminiféres (f), granules de quartz (q), petites concentrations de limonite dans une
masse de base micritique (wackestone, SMF 8). Horizon & briozoaires. Forage 4,
m 73. N +; x 17

Calcar bioclastic (wackestone, SMI* 9) cu sclerite de holoturide (h), fragmente de fo-
raminifere (f), granule de cuar{ (q) si romboedri de dolomit (d). Masi de baza micri-
ticA. Orizontul biocalcarenitic superior. Foraj 6, m 58,2. N +; X 50.

Calcaire bioclastique (wackestone, SMF 9) a sclérites de holoturides (h), fragments de
foraminiféres (f), granules de quartz (g) et rhomboédres de dolomie (d). Masse de
base micritique. Horizon biocalcarénitique supérieur. Forage 6, m 58,2. N +; x 50.

Sarniera unui ostreid (0) si sfarfmaturi de moluste recristalizate (m), foraminifere (f),
granule de cuart (q). Preparatul sectioneazi o zond din ,,coquina’ de la baza stra-
telor de Hoia. Forajul 5, m 19. N +; x 17.

Charniére d’un ostréide (0) et débris de mollusques recristallisées (m), foraminiféres
(f), granules de quartz (q). La préparation sectionne une zone de la ,,coquina’ de
la base des couches de Hoia. Forage 5, m 19. N +; x 17.

Detaliu dintr-un test de foraminifer (miliolid) micritizat. In masa micritics, separatii
ovoidale, parfial limonitizate de siderozi (s). Lojile, umplute cu calcit sparitic de
naturd geopetald (c) cu citeva cristale de celestini (sr) si in exterior, romboedrii de
dolomit (d). N +; Xx 576.

Détail d’un teste de foraminifére (miliolide) micritisé. En masse micritique, des sépa-
rations ovoidales, partiellement limonitisées de sidérite (s). Les loges remplies de
calcite sparitique de nature géopétale (C) & quelques cristaux de célestine (sr) et en
extérieur, des rhomboédres de dolomie (d). N + ; X 576.

Planche V

Agregat policristalin si granule idiomorfe de piritd (py) intr-o masi micriticd cu sfi-
rim#turi de testuri de foraminifere (f) respectiv de carapace de ostracode. Orizontul
biocalcarenitelor inferioare. Forajul 5, m 90. N II; X 17,

Agregat polycristallin et granules idiomorphes de pyrite (py) dans une masse micriti-
que a débris de testes de foraminiféres (f) respectivement de carapaces d’ostracodes.
Horizon des biocalcarénites inférieures. Forage 5, m 90. NII; x 17.

In masa sparitici de calcit, romboedri de dolomit (d) si lamele de goethit. Forajul 6,
m 48,4.° N II; x 70.

En masse sparitique de calcites, rhomboédres de dolomie (e) et lamelles de goethite.
Forage 6, m48,4. N II; x 70.
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Fig. 3. — Sparitizarea micritului intr-o texturad pseudobr'ecioasé (Bathurst, 1859). Baza
stratelor de Hoia. Forajul 7, m 45. N +; x 17.
Sparitisation du micrite dans une texture pseudobréchieuse (Bathurst, 1859).
Base des couches de Hoia. Forage 7, m 45. N +4; x 17,

Fig. 4. — Wackestone cu sfiriméituri de alge (a) foraminifere (f), spat de echinoderme (e) si
lumps-uri (1) traversate de vinisoare de limonit hipergen. Forajul 5, m 29. N+ ;
x 17.
Wackestone a debris d’algues (a) foraminiféres (f), plaques d’échinodermes (e) et lumps
(1) traversés par des veinules de limonite hypergéne. Forage 5, m 29. N +4; x 17.
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1. MINERALOGIE PETROLOGIE GEOCHIMIE

RECENZIE

GUNTER STRUBEL: Mineralogic. Grundlagen und Methoden. Eine Einftihrung fiir Geowis-
senschaften, Chemiker, Physiker Berg-und Hilttenlente. (Mineralogie. Baze si Metode.
O iniroducere pentru oamenii de stitnfd geologi, chimisti, ftzicieni, minieri §i metalurgi).
472 pag., 262 figuri, 19 tabele (Biblioteca 1.G.G. nr. 115321). Editura Enke Verlag
Stuttgart, 1977,

Lucrarea profesorului Dr. G. Striibel de la Universitatea din Giessen — tipdrits in
colectia denumiti ,,carte de buzunar flexibild’’ — este intitulatd cu modestie ,,0 introducere’’
pentru cercetétorii geostiintelor, pentru chimisti, fizicieni, minieri si metalurgi. De fapt cartea
trateazi bazele si n}etodele mineralogiei atit de complet si este atit de amplu documentati pe
baza celor mai recente progrese stiintifice si aplicative realizate in domeniul mineralogiei, incit
constituie un adevirat tratat condensat sub forma unui valoros manual de 472 pagini cu 19
tabele si 262 figuri. :

Insasi introducerea dovedeste nivelul stiintific deosebit de ridicat, la care este conceputa
lucrarea. Astfel, dup4 analiza raporturilor cu stiintele inrudite si definirea notfiunilor fundamen-
tale, se redd un succint, dar convingitor, istoric al mineralogiei, incepind de la primele rapor- -
turi ale omenirii cu mineralele de care a invdfat si se serveascd. Urmeazd o expunere mai
ampli si concludentd asupra raporturilor actuale dintre mineralogie, industrie si tehnica moder-
ni, :

Studiul este alcidtuit din trei parti ;

— Mineralogie generald

— Cresterea cristalelor gi formarea mineralelor

— C(lasele de minerale.

Prima parte (pag. 36—329) cuprinde trei capitole:

1. Geometria cristalelor este prezentatd in doud subcapitole, primul continind morfologia
eristalelor, iar al doilea, structura cristalelor si sistemele de retele cristaline. Apoi sint descrise
cu multd claritate metodele moderne de cercetare si de analizd a structurilor cristaline.

I11. Chimia cristalelor redd pe larg (100 pag.) raporturile dintre compozitia chimica si
prezentarea morfologici. De asemenea sint analizate relatiile dintre diferitele faze.

I11. Proprietatile fizice ale cristalelor sint amplu analizate incepind cu insugirile de coe-
ziune (duritatea, clivajul, deformarea). Proprietitile termice se referd la céldura specifica,
dilatarea termicd si conductibilitatea. Urmeazd descrierea proprietitilor electrice si magnetice
cuprinzind conductibilitatea, semiconductorii, pyroelectricitatea, piezoelectricitatea, compor-
tarea magneticd a diverselor categorii de cristale, dia- i paramagnetice, incheind cu feromag-
netismul. Densitatea mineralelor si metodele de determinare, inclusiv metoda Roentgen, sint
evideniiate corespunzitor cerintelor actuale ; de asemenea si radioactivitatea. Insnsirile optice,
culoarea, strilucirea si luminiscenta sint insotite de o prezentare pe larg a metodelor de cerce-
tare si determinare a proprietitilor optice ou ajutorul luminii pelarizate. De asemenea se men-
{ieneaz& micrescopia minereurilor si a metalelor.
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Capitolul se incheie cu o expunere foarte utild asupra noilor metode spectroscopice de co-
rectare a materiei cristaline si pentru rezolvarea multor probleme mineralogice si geochimice.

A doua parte a lucrdrii (pag. 330—397) este divizatd in doud capitole:

1. Cresterea cristalelor se ocupd de formarea i cresterea cristalelor, de paramorfoze, de
procese metasomatice si de psendomorfoze, precum si de metodele de sintetizare a cristalelor
din solutii si din topituri. Capitolul se incheie cu o expuners asupra sintezei hidrotermale si
asupra proceselor liidrotermale de formare a mineralelor.

11, Formarea mineralelor este analizata in doud subcapitole : rdspindirea mineralelor
(alcdtuirea minerald a Pamintului, meteoritele, mineralele Lunii) si formarea mineralelor in
scoarta pamintului (magmatogene, sedimentare si metamorfe).

A treia si ultima parte a cirtii (pag. 398 —459) red4 sistematizarea in doué clase de mine-
rale prezentate in tahele separate : I elemente, 1I sulfuri, III halogenizi, IV oxizi §i hidroxizi,
V nitrati-carbonati-borati, VI sulfati-cromati-molibdati-wolframati, VII fosfati-arseniati-vana-
dati, VIIIsilicati, IX materii organice. )

Ultimele 12 pagini contin registrul diferitelor denumiri si nofiuni folosite in lucrare.

Fiecare capitol este urinat de o listd bibliograficd utilé continuirii si adincirii documen-
tarii referitoare la materialul prezentat. )

Caracterul didactic al intregii lucriri este accentuat de chestionarele de control si
exercitii care insofesc fiecare capitol si subcapitol si cidrora li se dau si rdspunsurile respective,
redactate intr-un stil clar stiintific §i cit se poate de concret.

Profesorul G. Striibel arealizat o operd valoroasi nu numaj pentru mineralogie. Gar-
tea sa poate servi ca punct de plecare pentru studiul geochimiei, z&camintelor, geologiei econo-
mice si pentru minerit.

V. Patriciu
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Comptes rendus des.se'ahces(Déri de seami ale lsedintelor)
ont €té publiés le long des années dans le cadre des sui-
vantes institutions: ' *

Institutul Geologic al Romgniei t. [-XXXVI (1910-1952)

Comitetul Geologic t. XXXVII-LII/1 (1953 -1966 )

Camitetul de Stat al Geologiei t. LII/2-LV/1{1967-1969)

Institutul Geologic t. LV/2-LX (1970 -1974)"

Institutul de Geologie si Geofizicid - a partir du- tome
LXI (1975) : :
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