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2. ZACAMINTE

CONTRIBUTII LA CUNOASTEREA GEOLOGIEI SI A
ACUMULARILOR DE TALC DIN REGIUNEA DRAGOIASA
(CARPATII ORIENTALI)?

DE
DOINA FRINCU-AVRAMESCU 2

Tale. Talciles. Tale rocks. Carbonatic rocks. Rebra Series. Ore paragenesis. Metasomatic
mineralizations. Roenigenographic analyses. Scapolite. Tremolite. Young eruptive. Eas!
Carpathians. Cryslaline-Mesozoic zone. Pielrosu. Rarnar. Budacu. Grinfiesul,

Abstract

Contributions to the Study of the Geology and Talc Accu-
mulations in the Drigoiasa Region (East Carpathians). Talc accu-
mulations within the carbonatic rocks of the Rebra Series were pointed out at Dré}goiasa,
in the vicinity of the boundary between the young eruptive and the crysfalline series. The
talc seems to belong to two generations, being either metamorphic or metasomatic. The mi-
neralogical associations of the tale rocks comprise sometimes scapolite (ineionite), albite, hy-
drothermal pyrophyllite elc.

Zona de imbinare a eruptivului neogen cu cristalinul insulei de nord
a Carpatilor Orientali a fost mai putin cercetath in ultimul timp, atentia
primordiald indreptindu-se asupra problemelor economice cunoscute
ale celor doud unititi separat.

fn urma prospectiunilor geologice intreprinse (Avramescu et
al., 1976), am semnalat prezenta unor acumuliri de tale si a altor
substante minerale utile in zona Drigoiasa (fig 1).

. 1 Predatit la 23 aprilic 1980, acceptati pentru publicare la 1 iulie 1980, comunicati
in sedinfa din 16 mai 1980.

2 Intreprinderea de prospectiuni §i exploriri geologice,, Suceava’’, str. 30 Decembrie
nr. 2, Cimpulung Moldovenesc, jud. Suceava.
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Fig. 1. — Réspindirea acumuldrilor de aragonit, fier, cirbuni §i talc in zona Drigoiasa.

1, aragonit In reci carbonatice; "2, brecii Iimonitice in sisturi cristaline; 3, concretiuni
limonitice In roci tufitogene; "4, cirbuni (lignit, cirbune brun) in depozite sedimentare teri-
gene; 5, roci talcoase In carbonatitele seriei de Rebra ; 6, lentile de cuart; 7, foraje executate :

8, galerii; 9, zona Drigoiasa.
Répartition des accumulations d’aragonite, fer, charbons et talc dans la zone de Drigoiasa.
1, aragonite dans les roches carbonatiques; 2, bréches limonitiques dans des schistes cristal-
lins; 3, concrétions limonitiques dans des roches tuffitogénes; 4, charbons (lignite, charbon
brun) dans des dépdts sédimentaires terrigénes; 5, roches talciques dans les roches carbona-
tiques de la série de Rebra; 6, lentilles de quartz; 7, forages exécutés; 8, galeries ; 9, zone de
Drigoiasa.
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In linii generale, arealul la care ne referim se extinde pe o razi de
cca 2 km in jurul satului Drigoiasa, fiind brizdat de citiva afluenti ai
piriului Neagra : Tomnatec-Drigoiasa, Vindtori, Sec, Bolovinis si Ciutac.

Pind in 1976 regiunea a mai fost cercetati, printre algii, de Savul
(1932), Cosma (1967), Cosma, Peltz (1960), Puiu, Puiu
(1965), Bercia et al. (1976), Muregsan (1976), Mutih ac (1959),
Te(idoru, Teodoru (1968), Avramescu et al. (1974—1976)
si altii,

I. Geologia regiunii

Ansamblul geologic al zonei Drigoiasa este rezultatul unei evolutii
geologice complexe. Regiunea este constituitd din formatiuni metamorfice
(care apartin zonei cristalino-mezozoice a Carpatilor Orientali), incadrate
la vest de zona eruptivului neogen, iar la est de depozite sedimentare
cretacic superioare ale sinclinalului de Glodu.

. 1) Seria de Rebra 3 (Precambrian superior A,) apartine ciclului
tectono-magmatic dalslandian (Bercia et al, 1976; Krdutner
et al., 1976) si are caracter mezometamorfic. Se dezvoltd sub forma unei
fisii, ce se lirgeste spre sud, fiind delimitatd, la nord-est de seria de Tulghes,
iar la sud-vest de zona eruptivului neogen. ‘

" Secventele carbonatice separd seria in trei complexe (Bercia
et al., 1976), Complexul inferior nu afloreazd in regiune, iar cel superior
este slab reprezentat, apirind in versantul drept al piriului Dusoi, unde
este alcituit din cuartite micacee, micagisturi §i mieasisturi cu magnetit
(Fe extras = 29,20 %). L

Complexul median este intilnit, incepind de la nord de regiunea
cercetatd de noi, pe piriul Barnarului, in axele unor cute anticlinale, de
unde se continud in zona Sihidstria-Dirmoxa, apirind la Driagoiasa, de
unde, in continuare spre sud, se extinde spre Bilbor. Lateral, spre vest,
in zona de confluentd a piriului Bolovini§ cu piriul Neagra, apare un
petic de calecare dolomitice cuartitice scarnificate (cu metasomatozd so-
dies) la contactul lor cu rocile eruptive (posibild fiind prezenta unor cor-
puri subvulcanice).

Petrografic, complexul este relativ omogen, fiind alcituit din cal-
care dolomitice gi dolomite calcaroase (raportul CaCOz/MgCO, este in
jur de 1) cu intercalatii rare de micagisturi cuarfitice, cuartite vinetii,
cuartite carbonatice, paragnaise. Rocile carbonatice (in zona galeriilor
I si IT) sint reprezentate prin: calcare dolomitice masive cu structurd
granulari spre zaharoidd ; calcare dolomitice brecifiate ; dolomite calca~
roase cu muscovit; dolomite calcaroase sau calcare dolomitice cuartitice

_sau cu budine de cuart sinmetamorfic, care contin nivele cu talc; dolo-
mite calcaroase slab cuartitice rubanate ; dolomite calcaroase cu tremolit.

L. Olaru (Universitatea ,,Al. I. Cuza’-Iagi) ficind citeva deter-
miniiri palinologice pe probe de roci carbonatice, recoltate din zona ga-
leriei IT, a identificat :

. a) forme atribuite Rifeanului: Margominuscula regularia N aum.,
Lophominuscula rugosa N aum., Archaeosacculing salebrosa Py ch,
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b) forme apartinind Vendianului: Leiominuscula minute N aum.,
Leiopsophosphaera rugosa N ‘aum., Archaeofavosina mirande N aum.,
Lophominuscula prima N aum., Margominuscula rugose N aum.,
Archaeodiscina microrugosa N aum., Spumosata prime N aum., Lo-
phosphaera truncata N aum ete., ultimele doud mentionate avind frec-
venta cea mai mare. ‘

2) Seria de Tulghes, atribuitd Vendian-Cambrianului inferior
(Iliescu, Muresan, 1972), are caracter epimetamorfic i ocupid
partea esticid a perimetrului cercetat. Sporadic, reapare ‘de sub planul
de incilecare al seriei de Rebra, la limita cu eruptivul neogen. Petrografic,
este aleituitd din: calcare dolomitice, cuarfite micacee, cuartite negre,
sisturi cuartitice sericito-cloritoase, sisturi amfibolice, metatufite acide
si altele.

De remarcat este faptul ci in regiune (zona crestei Paltinig) seria
de Tulghes, ca si in zona Sihistria-Migura (Avram escu et al.,
1976), incepe cu o secventd carbonaticd (roci considerate a fi remaniate
din seria de Rebra). L. Olaru confirm# virsta vendian-cambrian in-
ferioard a calcarelor dolomitice din zona superioard a piriului Dusoi,
separind forme specifice pentru :

a) Vendian: Archaeofavosina miranda N aum. (cel mai bine
reprezentatd si intilnitd si in seria de Tulghes), Leiopsophosphaera rugosa
Naum., Archaecopsophosphaera cf. plicata N aum., Archacopsophos-
phaera rugosa N aum., Letominuscula minuia N aum.;

b) Cambrian inferior : . Concentrica miranda N aum., Archaeofa-
vosinag minute N aum. Favosina typica N aum., Concentrica mani-
festa N aum., Polyporata nidius Py ch., Letomarginata simplex Naum. ete.

3) Seria de Tibdu, atribuitd Carboniferului inferior, a fost separats
de autor in regiune, pe baza observatiilor petrografice §i de teren asupra
formatiunilor intilnite in zona de obirsie a afluentului sting al piriului
Stinceni, precum si pe baza unor analize palinologice.

Rocile seriei sint reprezentate prin: sisturi sericito-grafitoase; cal-
care dolomitice masive, fira o cristalinitate evidentd, cu nuante de culori
de la alb-gri la roz, cuarfite micacee si altele. Spre partea lor superioari,
se intilnesc calcare dolomitice cu muscovit, uneori gistoase (diferite ca
facies si decit cele descrise anterior) care contin frecvente diaclaze cu caleit
secundar, uneori bine dezvoltat, si acumuliri secundare de aragonit, larg
cristalizat sub forma unor concretiuni fibroase. Ultima secventi ce o
formeazi virful Piltiniy se aseamianid ca facies cu calcarele dolomitice
din seria de Tulghes. In regiune, seria de Tibdu este dispusd transgresiv
peste formatiunile seriei de Tulghes.

4) Formatiunile Cretacicului superior afloreazi in partea de est a
perimetrului, formind wmplutura unei mici cuvete, cunoscutd in litera-
tura de specialitate sub numele de ,,sinclinalul de Glodu” (Mutihae,
1959). Fundamentul acestor depozite este alcituit din epimetamortitele
seriei de Tulghes.

5) Formatiunile cainozoic superioare apartin zonei eruptivului ne-
ogen si pot fi repartizate la trei tipuri: sedimentar-terigene, vulcanogen-
extrusive gi vulcanogen-sedimentare.
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Grosimea intregii stive de depozite se pare cd nu depigeste 200—
300 m, Dupd datele din literaturd, toatd succesiunea ar apartine Pan-
nonianului.

a. Formatiunile sedimentar-terigene sint intilnite la mai multe ni-
vele (notate cu a, b, ¢, d, e), atit in baza eruptiilor acide, cit §i in cadrul
lor, ca depuneri in perioadele de acalmie vulcanici.

Singurul nivel terigen, semnalat anterior, este cel bazal ,,a’’, care
a mulat in zonele depresionare morfologia formatiunilor cristaline si care
cantoneazd strate de cdrbuni, similare cu cele din Tara Oagului si Bilbor-
Borsee.

Dintre celelalte nivele semnalate ulterior (de noi), numai nivelul ,,c”
mai este alcdtuit din material terigen, in care s-au identificat aglomeriri
de fragmente mirunte de cirbuni (de culoare neagrd si cu sparturd con-
coidald). La alcdtuirea celorlalte nivele mai participd in diferite proportii
si depuneri cineritice, imprimindu-le un caracter sedimentar mixt (teri-
gen si vulcanogen). Grosimea acestor nivele variazé intre 0,40 m (nivelul
,,b7) si cca 30 m (nivelele ,,a” si ,,¢”). In cadrul nivelelor ,,b”, ,,d” si,,e”
s-au intilnit frecvente resturi de plante parfial carbonizate i rare fosile.

In nivelul ,,d”, situat la partea superioard a dacitelor (care in aceasts
zond are grosimi reduse), cu majoritatea lucrdrilor de suprafati, dintre
piriul Tomnatec §i piriul Neagra, am evidentiat o mineralizatie de fier
de tip lacustru, alcdtuitd din concrefiuni limonitice, in care Fe,O, atinge
66,5 % (tab. 1), aseminitoare cu cele de la Mdddras-Ciuc (Tdndsesecu,
1967).

TABELUL 1

Analizele chimice ale mineralizafiei de fier concrefionar din formafiunea vulcanogen-
sedimentard cainozoicd (zona piriul Teomnalec-piriul Neagra)

Nr. | Nr. . 5 "
crtl: proll;ei Descrierca probei Fe,0; | Feory | 510, | PC .| AlLO; | CaO S
1 423 | concretiuni 66,59 45,50{ 12,17 13,10 4,81 | 1,43 | 0,29
2 424 | concretiuni 40,88] 8,65 13,02| 8,33 0,32
3 437 | concrefiuni 48,43} 33,87| 27,85| 11,30| 8,62 ) 1,29 | 1,34
4 438 | concretfiuni 36,81| 25,74 36,80| 11,70| 9,94 | 1,49 | 1,35
5 427 | crusti 58,50{ 40,75 19,29 13,60
6 428 | simbure 39,02 27,25| 31,71} 13,53
7/ 425 | aglomerari dacitice cu
rozcte de alterare ferugi-
noase 10,48 7,31] 51,29 2,62 0,18

Nivelul ,,e” este alcituit din conglomerate necimentate de com-
pozitie eterogend (elemente de cristalin si de eruptiv) si roci tufitogene
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b. Formatiunile vulcanogen-extrusive sint reprezentate prin dacite
de Drigoiasa, recunoscute (S avul, 1932) ca fiind cele mai vechi pro-
duse vulcanice din regiune, i prin andezite de tip bazaltoid.

¢. Formatiunile vulcanogen-sedimentare sint alcituite din : tufuri
dacitice, aglomerate dacitice si andezitice, microaglomerate andeziticee 4
cristale feruginoase (granati?) in matricea rocii, aglomerate andezitice
cu magnetit.

Desi par a fi cele maiestice manifestiri vulcanice, tufurile dacitice
au mai fost semnalate si la Dirmoxa si in creasta Cilimanel, sub forma,
unor petice de eroziune (Avramescu et al, 1976).

6) Depozitele cuaternare sint reprezentate prin grohotisuri de panté,
aluviuni, turbédrii in formare, miluri, boloviniguri ete.

Il. Tectoniea regiunii

Efectele tectonicii prealpine sint greu de recunoscut datoritd supra-
punerii fazelor ulterioare. Referindu-ne la implicatiile tectonicii disjunc-
tive alpine, subliniem mai jos citeva elemente mai importante.

a) Incilecarea seriei de Rebra peste seria de Tulghes, posibil in
faza laramicd. Acest accident tectonic, evidentiat din zona de izvoare a
piriului Arini (Avramescu, Av ramescu, 1979), trece creasta
Tunzaria la izvoarele piriului Sihistria, se continud spre dealul Vinit
8i este intrerupt de falia Dirmoxa, in zona satului Piltinis. Spre sud,
desi partial mascat de lavele dacitice, este recunoscut in zona satului
Dragoiasa, unde & fost interceptat cu un foraj de micd adincime, situat
in versantul sting al piriului Dragoiasa.

Consideram cé o falie de sprijin a acestui plan tectonic afost traver-
satd la nivelul galeriei I (in douf zone),unde pe o grosime de cca 2 m
s-a intilnit o brecie alcdtuitd din fragmente de micasisturi cu granati
(partial zdrobiti), calcare dolomitice silicifiate partial, sisturi amfibolice
cu piritd, intens retromorfozate (fig. 2 a, b). .

b) Coborirea compartimentlui vestic, de-a lungul unui plan de
falie — posibil regenerat — directional cu forma,piunile cristaline (adici
NNV-SSE), plan care in linii frenerale separd cele doud unitdti, la est zona
cristalino-mezozoics, iar la vest zona eruptivului neogen.

Accidentul tectonic a fost presupus si schitat de autor, atit pe ba,zaﬁ
observatiilor morfologice (conturindu-se o zond de contact intre roci de
competenta diferitd), cit si prin interpretarea datelor oferite de un foraj
amplasat in malul drept al piriului Drigoiasa, in apropierea acestui ali-
niament (s-au interceptat pe 105 m dacite de Drdgoiasa). Acest plan de
falie poate apartine unei fracturi adineci (Cosm a, 1974), regenerate in
Neogenul superior, plan ce se inscrie in suita de falii ce a contnbmt la
scufundarea bazinului Transilvaniei.

¢) Fragmentarea (in faza valahd) compartimentelor, a faliilor dlrec-
tionale §i a planului de incdlecare mentionat. ;
‘ De ultimele faze tectonice asociem mineralizatia de fier, evidentiats
de moi (brecie limoniticd cu Fe,0O; pind la 59,28 9 si Zn pind la 0,16 %,
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tabelul 2) din versantul drept al piriului Stinceni, interceptati cu un
pup de cercetare pe 10 m adincime si cu.alte lucriri de suprafati. Mine-
ralizatia ocupi Spapml dintre pantele unei falii ce delimiteazi (la nivelul

{m=6cm

B 50 [mo)s [ae e Bcds B2 s [l

e TS TR
1m=2cm. )

Fig. 2. — Aspectul faliei inverse de la nivelul galeriei 1: a, vizuta in peretele sud-estic

al nisci 5 SV ; b, vidzuti in frontul aceleiasi lucriri, 1a ml 75,50.

1, calcare dolomitice brecifiate cu talciziri pe stratificatie; 2, matrice alciituiti in principal

din grafit de neoformatie : 3, filonite; 4, brecii polimictice (elemente de micasisturi cu gra-

nati, calcare dolomitice, cuartite, amfibolite); 5, cataclazite (micagisturi cu granatii zdrobiti,

retromorfozate) ; 6, sisturi amfibolice cu sulfuri (predominant piritd); 7, calcare dolomitice

' slab cuartitice.
L’aspect de la faille inverse dans la galerie I:a, vue dans la paroi sud-est de la niche 5 SV ;
b, vue dans le front de la méme niche, a ml. 75,50.

1, calcaires dolomitiques bréchifiés avec talcisations sur la 'stratification; 2, matrice cons-
tituée principalement de graphite de néoformation; 3, filonnets; 4, bréches polymictiques
(é1éments de micaschistes & grenats, calcaires dolomitiques, quartutes, amphlbo]ltes) 5, cata-
clasites (micaschistes & grenats hroyés, rétromorphisés) ; 6, schistes amphlbollques a sulfures
(pyrite prédommante) 75 ca]calres dolomitiques faiblement quartuthues.

de eroziune) rocile carbonatice bazale ale seriei de Tulghes (Tg;)?, de un
nivel de gisturi cuartitice micacee alterate, atribuite formagpiunii Tg,.
Minereul este alcituit din elemente de cuarfuri hidrotermale limonitice,
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prinse intr-o matrice feruginoasd, uneori cu aspect de zguri. Elementele
de cuart par a fi rupte dintr-un filon cantonat in ‘dolomitele calcaroase de’

TABELUL 2

Analizele chimice ale mineralizafiei brecioase din zona piriului Stinceni

r- | Nr. probei | Fe,0y | Feigr, | SiO, | PC | €O, | MnO | Cu | Pb | Zn | S.
1 329 28,86| 20,28! 61,09/ 5,83 | 0,40 | 0,68 | urme { urme’| 0,018| 0,55
2 - 330 48,20| 33,87| 36,42 8,61 | 0,40 | 1,28 | urme | urme | 0,03 | 0,59
3 331 46,02] 32,31f 37,63} 8,46 | 0,79 | 2,25 | urme | — 0,097| 0,56-
4 332 39,78 27,95 43,99 7,86 | 0,40 | 1,88 | 0,044 urme | 0,023} 0,57
5 333 59,28| 41,65; 22,48{13,26 - 1,71 | urme — urme | 0,47
6 334 38,22 26,85 45,92} 7,71 | 0,59 | 2,31 | urme | — urme | 0,43
7 335 -28,47| 20,00 57,34 6,54 | 0,40 | 2,48 | urme | — 0,14 | 0,53
8 336 5,46] 3,84| 79,15 3,05 | 0,40 | 3,33 | 0,079 — 0,16 | 0,79

Rebra (localizat in partea imediat vesticd a planului de falie amintit)si
care probabil a contribuit la formarea acumulirilor de talec din aceastd

zong.
II). Aeumulirile de tale

A. Localizare st ocurenid

Talcul, sub form# de concentrafii, a fost semnalat in regiune in
urmitoarele puncte (incepind din nord spre sud):

a) versantul sting al pirfului Sihdstria, in zona de confluenti cu
piriul Negrigoara ;

b) zona dintre piriul Dirmoxa §i piriul Negrisoara ;

¢) zona Paltinis-Stinceni ;

d) versantii piriului Dusoi, in zona de confluentd cu piriul Tomnatec
(galeriile I si II); ) )

e) versantii dintre piriul Tomnatec si piriul Neagra, in zona lor
de confluentd ;

f) versantul drept al piriului Neagra, in zona de confluentd cu
piriul Tomnatec. :

Geografic, punctele a) si b) aparfin zonei Dirmoxa, iar celelalte,
zonei Drigoiasa.

Talcul de Drigoiasa apare sub urmétoarele forme :

— corpuri lenticulare, concordante in calcarele dolomitice, cu li-
mite nete, cu aspect pdmintos, cu grosimi metrice (1—3 m), cu.inter-
calatii de calcare dolomitice dezagregate. Se intilnesc in zona galeriei I
(fig. 3 a §i 4); ,

— cuiburi cu grosimi pind la 0,80 m, cu o frecvenid de 5—20%
in cadrul nivelului de calcare dolomitice, care ating grosimi de 5—10 m.
Au fost urmirite pe directie, pe 150 m, la nivelul galeriei I (fig. 3bgi 30);
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SV sV NE

| SV NE

G [ B ¢ [ == [=3s

Fig. 3. — Modul de aparitie a talcului, observat in peretii galeriei I:a, variatii
faciale (zonalitate) in cadrul unui nivel de roci talcoase, vizut in peretele sud-
.estic al nisei 1 NE; b, fragment din peretele nord-vestic al nisei 4 SV; ¢, frag-
ment din peretele sud-estic al nisei 4 SV,

1, masi carbonaticd; 2, masi talcoasi (talc> 959%), calcit < 5-10%); 3, roci
.carbonatice dure, cenusii; 4, roci carbonatice albe sau gri pal, fisurate; 5, roci
.carbonatice cu talciziri pe stratificatie; 6, roci carbonatice cu talc, sistoase.
Mode d’apparition du talc, observé dans les parois de la galerie I : a, varia-
tions faciales (zonalité) au sein d’un niveau de roches talciques, vu dans la
paroi sud-est de la niche 1 NE; b) fragment de la parois nord-ouest de la
’ niche 4 SO; ¢, fragment de la parois sud-est de la niche 4 SO.

-1, masse carbonatique; 2, masse talcique (talc > 959%, calcite < 5-10%);
'3, roches carbonatiques dures grises; 4, roches carbonatiqiles blanches ou gris
‘péle, fissurées ; 5, roches carbonatiques avec talcisations sur la strafification;

6, roches carbonatiques avec talc, schisteuses.

13
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= o Py

— nivele de dolomite calcaroase talcoase, in care talcul este repre;
zentat in proportie de 20-409, dit rocd (10-509%, rocd cu tale in cadru
rocilor carbonatice). Aceste nivele ating grosimi pind la 6 m gi se
intilnesc in zona ‘galeriei II;

o\, N £ S
- ——p— . 0
Y DT b 3 ! )
R s N I R =h Fig. 4. — Modul de aparitie a talculu
< e :‘ Sl . O dezagregat intr-un put de cercetare.
ot . D “\I:\ . R /" A 1, talc dezagregat (talc > 95%); 2
4 SR ST B¢ | g masd carbonatici cu cuiburi mici de
T I e +2 tale dezagregat; 3, roci carbonatice
e = fe= 7. Ry o dezagregaté in proporfie de cca 80%.
g ‘.A B sl i 6 Mode d’apparition du talc désagrégé
T‘ g e ! 5 o\*‘ ' i dans un puits de recherche.
Ny ~ " . , ; : 1, talc désagrégé (talc > 959%); 2, masse
~ o N o AT carhonatique avec petits nids de tale
% m L T désagrégé; 3, roches carbonatiques dés-
G 2 bt ]\\ e ',n' 8 agrégées en proportions d’environ 809,.
'Q/ % “\. g0
~ b
X |
g J’ 10
im=1cm

ozl [FEEle B -

— nivele de calcare dolomitice talcizate in masa lor, in proportie
de 10—25 %, cu grosimi pind la 2 m, interceptate cu galeria II;

— mase de roci talcoase, cu grosimi pind la 0,40 m, asociate zonelor
tectonizate (ce au afectat nivelele carbonatice cu tale);

— ca mineral secundar in tot complexul carbonatic.

‘De remarcat este faptul ci s-a observat o tendintd de concentrare
a talcului in axele cutelor.

Tncercind s8 incadrim acumulirile de tale de la Drigoiasa in clasi-
ficirile utilizate pe plan mondial (Berghes, 1975) punctdm urms-

le :
13Omel. acumulirile de tale sint asociate rocilor carbonatice (magne-
ziene) slab cuartitice (deci incadrate tipului aut(.)htom@gnevzian, te_rrpen de
fapt -atribuit zicimintelor metasomatice). Mai-considerdm posibil a fi
asociate : : s F A

2. unor lentile de cuart (hidrotermal?) localizate tot in rocile car-

bonatice (zona Piltinig-Stinceni);
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3. unor sgisturi bazice (la nord de piriul Dusoi);

4. unor mase de aragonit (zona Paltinis);

5. unor nivele de dolomite calcaroase cu tremolit (piriul Barnarului)
sau cu muscovit (zona piriului Dusoi).

. Referitor la formarea talcului in situ pe seama apelor meteorice,
care pitrund in rocile magneziene si silicioase, mentiondm cd am observat
atit in galerii (mai pregnant in galeria I, care partialse afli sub nivelul
hidrostatic), cit si in halzile de util c¢d rocile cu tale se innobileazd sub
influenta agentilor externi, in special a apei. '

i Dupi clasificarea utilizatd in URSS, care are la bazi cantitatea de
‘talc ce o confine roca cu tale, rocile din regiune s-ar incadra in: talcite,
‘cu peste 90 % tale (zona piriului Stinceni §i galeria I) si roci talcoase, cu
':mai putin de 90 % tale (la sud de piriul Dusoi).

B. Date mineralogice

Taleul de Drigoiasa este de culoare albd sau gri pal, are greutates
specificd (dupd M. Barbu, IPEG ,, Suceava ’’) cuprinsi intre 2,01
si 2,62 g/em® §i se intilnegte sub urméatoarele forme de agregare:
foios, solzos, mase pamintoase (dezagregat), compact, cu sau fird strati-
ficatie.

Pe baza analizelor efectuate, apreciem urméitoarea components
mineralogicd a rocilor cu tale: caleit 4- dolomit +- tale 4 cuart + tre-
molit -+ minerale de titan 4 muscovit -+ piritd £+ sulf 4 scapolit +piro-
filit 4 albit.

Specificim faptul c¢i la actualul nivel de cunoastere nu putem face
o0 separare a paragenezelor secundare gsi primare.

In continuare, comentim rezultatele analizelor :

1. Analizele roentgenostructurale, efectuate pe probe de roci tal-
coase, au indicat :

a. pentru o prob# de tale dezagregat din zona galeriei I (G h.
Neacsu, IGPSMS): tale 95—98 9 (>957%); cuarf 3—4 % (<5%)
si o hidromicd (sau palegorskit — silicat de fier) 1—29;

b. pentru altd probd (analizatd la ICPTSCF din Cluj-Napoca),
reprezentind acelagi sortiment de talc: tale, dolomit si cuart 8 (tab. 3).
Deoarece picurile atribuite de analist cuartului g sint uneori dublate, ele
ar putea apartine in realitate pirofilitului de tip metamorfic (Ian o-
viei, Neacsgu, 1969). Autori@ mentionati considerd ci deosebirea
roentgenograficd intre pirofilitul hidrotermal si cel metamorfic constd in
dispariia unor dubleuri sau in insuficienta lor exprimare. Reflexul cu
valoarea 3,12, desi foarte bine reprezentat in cazul nostru, este specific
pirofilitului. '

c. pentru o prob# recoltatd din carierd, reprezentind o roci tal-
coas#, tratatd in prealabil cu HCl (dupd T. Urcan, IGPSMS): tale
in proporfie de 80—90 % (pe baza }‘t_aflgxelor: 9,186 ; 3,086 ; 2,567 ; 2,448 ;
2,188 ; 2,088 §i 1,856 kx) §i pirofilit in proportie de 10—20 % (pe baza
picurilor : 4,51 ; 2,432 si 1,805 kx), figura 5. Se. remarcd faptul ei picurile
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TABELUL 3
Valorile difractogramei (talcului dezagregal din zona galeriei I
Nr. crt. ¥ d/n Lo Mineralul
1 4°70 9,3813 100 tale
2 5°30 8,3218 10 .
3 9°50 4,6574 15 tale ,
4 -10°45 4,2381 10 cuar} §
5 12°06 3,6791 3
6 13°30 3,3414 35 cuart B
7 14°25 3,1219 90 tale (pirofilit?)
8 15°50 2,8765 80 dolomit
9 18°30 2, 4481 2 cuart B
10 20°65 2,1797 5 tale
11 22°50 ! 2,0087 2 dolomit (talc?)
12 24°45 1,8572 3 dolomit (talc?)
13 25°30 1,7987 10 dolomit
14 25°%5 1,7758 10, dolomit
H -
I ]
GID. i >
; ‘\Jr' \
:
T
]
]

Vs

5 g /}:7 ?95/ © 380°
l' 875
Z
/ : |
i 5 |
_—Gr : |
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‘:\\

L

0 100° 200° 300° 400° S00° 600° 700° 80C° 90C° 00Q®
Fig. 5. — Curbele termice diferentiale si termogravimetrice ale
talcului de Driigoiasa (M. Enache).
Courbes thermiques différentielles et thermogravimétriques du tale
de Drigoiasa (M. Enache).
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pirofilitului sint simple, ceea ce ar presupune existenta unui pirofilit de
tip hidrotermal. :

2. Analiza termodiferentiald a talcului a fost efectuatd (M. Enache,
IGPSMS) pe proba mentionatd la punctul a. (réentgenogratfic), figura 6.

i

T 185

&'P

2,088Tk
2,188 Tk

2,31
2,432

P
2,L48Tk
2,567 Tk
3,086 Tk

<

i L51P
9,186Tk

3327

4,509

Fig. 6. — Analiza réentgenografici a unei probe de talc (tratati cu HCI) din
zona galeriei II (dupi T. Urcan); 80-90% talc; 10—-20% pirofilit.
Analyse rientgenographique d’un échantillon”de tale (trait¢ avec HCI) dans la.
zone de la galerie II (d’aprés T. Urcan); 80 —909% talc; 10 —20% pyrophyllite..

In interpretarea analistului, proba ar confine : cca 94 9 tale §i eca 5 %
caleit, dolomit, cuart i minerale argiloase. Dup# interpretarea noastrd
ar fi posibild asociatia : tale, pirofilit, carbonati, euart i minerale argi-
loase. Astfel:

2 — c. 622 65
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a. efectul endotermic de 565° este posibil si fie datorat transformi-
rilor polimorfe ale cuarfului in amestec cu pirofilitul. Pe curbele talcu-
lui monomineral (de la Cerigor) nu apare acest efect (Todor, 1972);

b. efectele endotermice de la 795° si 815° (absente la talcul de Ce-
rigor), justificate de analist ca apartinind dolomitului si calcitului, se pot
datora pirofilitului, care prezintd aceste efecte frecvent intre 650°—850°
i care la proba noastrd sint cuprinse intre 650—840°.

3. Determinirile microscopice au fost efectuate pe esantioane de
roci carbonatice cu tale recoltate astfel: dintr-un nivel de culcuy din
carierd (marginea drumului, aval de piriul Dusoi), dintr-o zoni tectoni-
zatd, situatd intr-un nivel superior (galeria IT) si din partea superioard
a complexului carbonatic (Piriul lui Mihai). S-au stabilit urmitoarele
asociafii mineralogice (E. Rogsu, IGPSMS):

a. In calcarele dolomitice cu tale si scapolit, cu structurd grano-
blasticd spre zaharoidd si texturfi masivd : caleit, dolomit, tale, cuart,
muscovit, scapolit si minerale de titan.

Carbonatul (96 %) apare sub formd de granule, cu clivaj distinet,
frecvent maclat polisintetie.

Talcul (3 %) formeazd citeva cuiburi de dimensiuni mici, uneori
monominerale, sau agregate foioase, cu clivaj perfect §i culori de bire-
fringen{d scézute.

Cuartul (1 %) apare sub form# de granule dispersate in roci.

Muscovitul (sporadic) este prezent sub formi de paete izolate.

Scapolitul (sporadic), recunoscut in 3—4 sectiuni, a fost repartizat
varietdtii calcice — meionitul — C2,00,SigAl0,,. In lumind paralels
apare incolor, cu incluziuni frecvente de cuart sau carbonat.

Mineralele de titan (rutil-leucoxen, sporadic), determinate la miriri
puternice, sint situate intre planele de clivaj ale talcului.

b. In calearele dolomitice cu tale, cu structurii granoblasticd, usor
cataclasticd si texturd masivd pind la sistoasd : calcit, dolomit, tale, albit
si minerale de titan.

Carbonatul (85 %) apare sub form# de granoblaste de dimensiuni
variabile, cu zone cataclazate, insotite de fisuri microscopice pe care se
dezvoltd talc in mase foioase. Se pare ci dolomitul nu depiseste 3—-5 %
din fractiunea carbonaticd.

Talcul (14—15 %) este prezent si in cuiburi ce au inlocuit probabil
materialul carbonatic inifial. Se observd uneori granoblaste de carbonat,
partial conservate. '

Albitul (sporadic) apare maclat polisintetic, xenomorf.

Mineralele de titan (sporadic) sint asociate secventelor de tale.

Pe esantionul din culcugul faliei s-a stabilit asociatia: caleit 729, ;
tale << 25 % ; cuary 1—2 77 ; tremolit 1 9] si minerale de titan, sporadic.
Cuartul, cu extinctie ugor rulantd, este asociat secventelor talcoase, iar
tremolitul prezintd forme alungite, cu clivaj bun, incolor, cu unghiul de
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extinetie cupring intre 12—20°. Accidental, cristalele sint intrerupte de-
fisuri microscopice, umplute cu calcit. _

c. In calearele cu tremolit, cu structuri nematoblasticd si texturd.
gistoasd : tremolit, calcit, cuart.

Tremolitul (60 %) apare incolor, cu-forme alungite, cu dispozitie-
aproape subparaleld, cu clivaj bun, uneori cu culori de birefringents.
scdzute (ord. I). Unghiul de extinctie este foarte mic, ny = na = 0,022,
valoare ce corespunde pe diagrama tremolit-ferotremolitului la un con-
tinut cuprins intre 50—60 % tremolit. ‘

Caleitul (40 %), xenomorf, ocupd spatiile dintre granulele de tre-
molit.

Pirofilitul, prezent in asociatia mineralogici a rocilor talcoase, nu
a putut fi separat microscopiec, datoritd aseminirii lui cu talcul, muscovi-
tul i sericitul.

4. Pe baza analizelor chimice, plecind de la compozitia ideald a.
talcului (SiO, = 63,5 % ; MgO = 31,7%; H,0 = 4,8%) si tinind cont.
de caracteristicile calitative ale zicimintului Cerigor-Lelese, incadrim.
talcul de Drigoiasa pe sorturi, astfel (tab. 4):

a) talcul dezagregat din zona galeriei I, in tipul 1;

b) roca talcoass carbonaticd (cu variatii faciale), de la sud de piriul
Dusoi, in tipurile 2—3;

c) sisturile talcoase carbonatice, situate intr-un nivel plasat in
culcusul celor descrise mai sus, in tipurile 4—5;

d) ocurenta de tale de pe piriul Stinceni, cunoscutd numaj din Iu--
cririle de suprafatd, reprezentatd printr-un tale masiv, compact, de cu--
loare albd sau alb gilbui, in tipul 1.

Componentii chimici majori provin din urmitoarele minerale :
MgO, din tale si dolomit; SiO,, din tale, silice liberd si pirofilit; CaO,
din calcit si tremolit; Al,O,, din pirofilit §i muscovit; Fe,0O,, din mus-
covit si uneori si din piritd (semnalatd sub formd de cristale, intr-un nivel
subtire din cadrul sisturilor talcoase); S, din sulf nativ si piritd.

5. Determinirile pentru elemente minore au fost efectuate (M ar i--
lena Barbu, Cristina Corutiu, IPEG ,Suceava”) pe un:
numir de 41 de probe de roci talcoase, recoltate din toate lucririle, sem--
nalindu-se prezenta elementelor : Mn, Cu, Ni, Zn, B, cu frecvente mari;.
Pb, Ag, Ti, Co, Ba, cu frecvente mijlocii §i Cr, Mo, Ga, As, Cd, Sn si.
Sb, cu frecvente mici (tab. 5). Dintre acestea, manganul se materializeazd .
sub form# de oxizi (dendrite), situatie intilnitd si la talcul de Cerisor-
Lelese, iar titanul provine din rutil si leucoxen.

" 6. Gradul de alb, in domeniul spectral, a fost stabilit pe cinci probe
recoltate din cariers, obtinindu-se conform diagramei de cromaticitate:
un alb standard (I. Dumitrescu, IGPSMS). Datele Tespective sin:

prezentate in tabelul 6.
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TABELUL 4
Analizele chimice ale laleului dezagregal de la Drdgoiasa
TN | 3
NE- INr. probei|  MgO ; S0y ‘ GO .| Fea0, || ALO, | S, | TEEL| HHO
) | |
a. Tale dezagregat din zona galeriei I:
| 1. probe din putul de cercetare nr. 3 (fig. 4)
i 1 249 25,43 49,23, 2,03 0,17 0,12 0,34 | 0,76
i 2 250 28,18 51,41 8,89 0,11, 0,27 | 0,34 | 8,26
g 3 251 28,97 54,06 5,29 0,12 0,28 0,15 | 2,15
1 4 252 28,12 56,47 6,01 0,14 0,54 0,30 | 5,08
i 5 272 23,62 33,29 21,71 0,25 0,44 6,15
6 274 |. 23,50 64, 52 3,46 0,10 0,50
y 2. probe de la nivelul galeriei I (pe directie)
1 7 352 25,85 28,40 15,52 0, 60 1,70
- 8 353 27,80 58,30 4,62 0,48 e.35 128 4,81
«9 355 30,32 56, 32 5,03 0,72 1‘0,%3‘ 1,90
10 291 26,10 38,18 | 12,37 0,31 0,78 4,95 | 0,21
11 292 23,15 37,00 15,40 0,36 0,31 4,03
12 372 23,14 59,12 3,11 0,36 5;12 | 2,18
13 414 30,71 61,08 1,06 0,44 5,13 s
14 418 26,14 46,64 10,15 1,94 :
bh. Roci talcoase din zona galeriei II:
- 1. talc dezagregat (dintr-un put de cercetare si nisa 1INE—{ig. 7)
15 297 27,28 53,28 6,78 0,36 1,19 7,72 | 4,89
16 409 28,00 55,56 6,29 0,52 2,87 4,26 [.1,38
17 413 21,72 58,43 4,44 0,50 1,65 0,22 | 8,82
18 420 26,05 50,74 9,04 0,50 0,20 (11,12
19 422 23,82 55,29 7,26 0,80 9,651 1,38
2. roci talcoase -carbonatice, la nivelul galeriei II
20 357 19,44 29,11 276153 0,50 0,14 22,60 ! 11,20
21 358 24,66 27,57 | 18,54 0,46 2,00 25,93
22 360 20,07 25,42 26,53 0,52 0,77 25,12 | 8,71
23 362 21,04 30,79 | 22,52 0,80 2,79 23,00 {10, 90
24 369 22,00 43,29 | 16,01 0,38 15,37 |11, 67
25 376 20,83 37,59 18,12 0,35 19,17 |11,18
26 377 24,98 42,24 3,31 0,55 0,45 15,13 | 9,60
27 378 23,28 41,29 12,10 0,70 3,80 16,82 (11,75
28 379 21,47 40,57 | 16,86 0,50 1,55 15,77 |10, 69
29 382 26,67 43,78 | 10,31 0,65 1,15 16.55 | 6.53
30 385 26,33 60, 85 3,31 0,80 0,10 8,00 | 3,29
31 388 27,17 40,55 : 11,20 0,41 17,46 12,18
32 392 28,04 46,79 8,18 0,46 0,20 4,25
33 395 21,36 34,12 | 20,17 0,24 1,50 4,08
34 402 23,90 44,52 12,08 0,97 2,12 14,45 | 6,10
c. Roci talcoase carbonatice sistoase (carier)
35 2263 16,50 37,20 24,50 0,18 0,50 0,27
36 2264 12,10 36,40 | 24,20 0,23 3,17 0,08
| 37 2262 15,00 | 20,10 | 31,20 0,11 1,39 0,24
d. Tale slab carbonatic, din zona Stinceni
1 38 | 279 | 28,52 | 57,43 | 11,83 | 0,28 | 0,41 | 1,48 ‘
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TABELUL 5
Analizele spectrografice ale talcului de la Drdgoiasa (ppm) /3}395’
| ! 0

Nr. | Nt | gy g | B| Ba| Mo | Mn | ni | ep] | vz | o
crt. | probei i | I

i ) &

a. Cuarturile hidrotermale? de pe pirful Stinceni, care au contribuit

la alcituirea breciei limonitice (tab. 2)‘ din zoni

1 |28 | 3 (L | 10/ sld | sld | 1000 40 20 sld | 10 40 15
2 | 282 3 L 1000 sld sld | 1000 10 5 200 | 50 3 5
3 l 283 5 L 30| sld |. sld | 2000 50 sld| 100 101 3 10
4 | 284 3 L 300| sld 3 200 20 3 ‘ 600 100 \ sld 15

b. Roci talcoase din zona galeriei I (dezagregate)
5 } 271 3 sld 3 sld sld | 2000 20 sld| sld | sld sld 15
6 272 5 sld 10 sld sld | 1000 sld 3 sld sld 30 sld
7 273 10 sld 50 sld sld 200 3 sld | sld sld 10 sld
8 274 3 sld | 200 sld sld | 1500 3 5 sld sld 30 sld

i

c. Roci talcoase carbonatice din zona galeriei II
9 200 {10 | u sld u sld 100 5 3 |>3000[ 100 sld sd
10 203 | 20 100 | sld 200 3 500, 70 50 [>3000f 300 60 50
11 206 | 15 sld | sld sld sld- 500 3 sld | - sld sld 60 u
12 258 | 30 30 300 200 15 |>30001 30 30 sld 15 80 sld
13 269 | u sld | 100 200 sld 20001 70 sld| sld sld | 200 20
14 270 | 3 sld 30 100 sld 600 3 sld| sld sld 20 sld
15 276 | sld | sld | 200 400 10 3000{ sld| sld| sld sld 50 sld
16 368 | u L L I L 30 5 L I L 16 L
17 371 | 10 u L L 10 [>1000; 10 10 300 u u 10

d. Roci carbonatice talcoase, de la sud de piriul Dusoi
18 278 | 10 30 10 100 sld 1000 20 3| sid [ 100 50 20
19 279 | 10 50 50 100 sld 3001 30 200] sld 80 70 20
20 280 | 20 30 40 sld sld 200{ 20 10| sld 50 40 5

Abrevieri : sld = sublimita de detectie ;u = urme ; L = lipsa.

Notid : 1. Dintre elementele cu frecven{d mijlocie, Ag este prezent la probele 281, 282, 283,
284, undc a fost determinat chimic (%), respectiv valorile : 2,1; 3,0; 3,2; 5,6 si 1a probele 258,
368 si 371 (ppm), respectiv valorile : 1; 1; 2. La restul probelor, valorile sint sub limita de
detectie. Celelalte elemente sint cuprinse in tabel.

2. Pentru elementele cu frecvente mici (ppm) mentiondm probele :

203, Ga

As=10; Cd = 300; Sn = 10; Sb = 25; 284, Sn = 3; 371, Sn=3; Sb = 30.

5; 258
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TABELUL 6

Caracleristicile lehnice ale laleului de la Drdgoiasa

Grad de alb la domeniul 0% Factori Cul
N spectral ® tricromatici{ Umflare | Grad de Hioanga
T. . o conform
. liberd, | umflare, A

probei . UL % | GU 9 diagr. de
Alb | Albastru | Verde | Rosu X y 3 © {cromaticitate

2263 | 86,2 85,4 86,8 | 85,5 0332 0337 65,0 127,0 Alb stand.

2264 | 86,4 85,0 86,9 | 86,0 0333 0336 85,0 143,0 Alb stand.

2626 | 83,8 81,7: 84,2 | 84,8 0338 -| 0336 51,0 117,0 Alb stand.

2627 | 88,1 88,1 88,4 | 86,4 0328 0336 95,0 150,0 Alb stand.

2662 | 82,3 | 83,0 82,51 79,9 0325 0337 116,0 167,0 Alb stand.

C. Consideragii privind geneza taleului

Considerdm cd prezenta talculul in cadrul rocilor carbona.tlce, pe
seama cirora s-a format, se datoreazi unei geneze mixte : metamorfice
(in principal) si metasomatice (subordonat)

Ca mineral metamorfic, apreciem ci s-a format in timpul unei faze
de metamorfism regional pe seama dolomitelor calcaroase cuartitice, de-
puse in Precambrian, prin difuzia componentilor existenfi in rocid : MgO,
Si0,, CO, si apa

Faptul ed silicea a putut s% participe la formarea talcului in timput
metamorfismului regional ar putea fi ilustrat de corpul lenticular de
tale, interceptat cu galeria II, in care apar frecvente budine de cuart
sinmetamorfic si uneori de dolomit calcaros(fig. 7).

Ca argumente in sprijinul genezei metamorfice, mentionim : con-
trolul stratigrafic al nivelelor de calcare dolomitice cu tale; zonalitatea
din cadrul rocilor talcoase; prezenta. microcutelor in cadrul.rocilor tal-
coase ; concentrarea talcului in axele cutelor, precum si aseminarea, in
ceea ce priveste modul de aparitie, cu zdcimintul Cerisor-Lelese,. care
este considerat a fi de naturd metamorfics.

Coincidenta ca acumuldrile de talc din zonele amintite (Sihdstria-
Dirmoxa, Stinceni, Drigoiasa gi Bilhor-Borsec) si fie situate in apropierea
eruptivului neogen, urmirind limita lui estic#, ne-a determinat si ana-
lizam i posibilitatea influentei unor corpuri intrusive sau a unor solutii
hidrotermale (migrate pe planul ruptural dintre cele doud unitdti) asupra
rocilor carbonatice din seria de Rebra.

Analizele efectuate aduc citeva argumente ce ar putea veni in spri-
jinul unei geneze mixte (sau pur metasomatice?).

1. In toate sectiunile s-a remarcat prezenta rutilului si leucoxenu-
lui intre planele de clivaj ale talcului. Este cunoscut faptul ci mineralele
de titan se pot forma §i in procesele de metasomatism de contact, prin
actiunea magmelor mai putin acide asupra calcarelor (Rankam a,
Sahama, 1970).
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2. Concentratiile de sulf nativ, sub forma wunor mici cuiburi in roca
talcoasd, s-ar fi putut realiza in conditiile unei metasomatoze de tempera-
tura scdzutd sau ale unei activititi solfatariene.

Fig. 7. — Fragment din peretele nord-estic al nisei 1 SV/galeria IIL.
1, roci carbonatice inasive,aib-cenusii; 2, roci carbonatice cu benzi mm de talc; 3, masi tal-
coasdl slab carbonatici (carbonat <« 109,); 4, budine de cuar{ sinmetamorfic; 5, roci carbo-
natice cu limonitiziri.

Fragment de la parois nord-ouest de la niche 1 SOfgalerie II.
1, roches carbonatiques massives, blanc grisatre; 2, roches carbonatiques avec lamines milli-
métriques de talc; 3, masse talcique faiblement carbonatique (carbonate < 109%); 4, boudins
de quartz synmétamorphiques; 5, roclhies carbonatiques avec limonitisations.

3. Tremolitul ar putea fi interpretat $i ca mineral de skarn.

4. Scapolitii. (Mastacan, Mastacan, 1976) sint asociati
adesea fenomenelor pneumatolitice de contact (solutii bogate in clor)
extercitate metasomatic asupra rocilor acide i bazice, la limita cu calca-
rele, fiind minerale tipice pentru zdcidmintele de contact. Prin alterare,
sub influente termice, conduc la formarea caolinitului, epidotului, seri-
citului sau albitului (albitul a fost semmnalat intr-o sectiune).

Dupdi Dobre tov et al. (1977), scapolitul in echilibru ,,local”
cu albitul (in procesul de scapolitizare a albitului) poate exista in roci
carbonatice din complexele precambriene de adincime, formate la tempe-
raturi ridicate, conditii genetice care favorizeazd formarea scapolitilor
mai bogati in componentul meionitic.

Jaricov (1962) a ajuns la concluzia c# plagioclazii baziei si
scapolitii acizi predomind in rocile care au luat nastere la adincimi reduse,
iar plagioclazii acizi §i scapolitii bazici (cazul nostru) se gisesc in roci
formate la mari adincimi. : :

Dupéd unele incercéri de laborator, prin care s-au obtinut cele doud
varietdfi extreme de scapolifi pe cale sintetici (Eugster, Prostka,
1960), s-a ajuns la concluzia cd meionitul de compozitie purd, Ca,(AlsSig
0,,)CO,, nu poate fi stabil in conditiile metamorfismului regional sau de

contact, eind este stabild asociatia echivalentd, anortit-calcit. Se pare
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¢¥ numai fixarea halogenilor, & sulfului si 2 unor elemente componente ale
scapolitilor conditioneazd stabilitatea mineralelor din aceastd serie.

5. Determinarea unui pirofilit cu picurile simple, caracteristice pen-
tru pirofilitele hidrotermale.

6. S-a observat uneori o participare mai importantd a unor micro-
elemente (Tipind la 0,3 9% si Mn pind la 0,2 %), in special in rocile talcoase
“de la sud de piriul Dusoi.

Pe baza celor relatate, considerdam ci talcul din zona Stinceni ar
putea avea o origine metasomaticd, iar talcul din celelalte ocurente ar
putea fi de provenientd mixtd metamorficd §i metasomaticd)

3 Denumirile seriillor metamorfice corespund cu cele utilizate pentru zona cristalino-
mezozoicd a Carpatilor Orientali (Bercia et al., 1976).
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CONTRIBUTIONS A LA CONNAISSANCE DE LA GEOLOGIE
ET DES ACCUMULATIONS DU TALC DE LA REGION DE
DRAGOIASA (CARPATHES ORIENTALES)

(Résumé)

Dans cette région apparaissent des métamorphites prémésozoiques (séries -de Rebra,
Tulghes, Tibdu), des dépdts sédimentaires crétacés et des formations éruptives néogénes.

1. Série de Rebra (Précambrien). Cette série appartient au cycle tectonique Dalslan-
dien et représente les formations les plus anciennes dc la région. Une séquence de roches car-
bonatiques sépare la série en trois complexes lithostratigraphiques. Le complexe inférieur,
A caractére terrigene, n’affleure guére dans la région.

Le complexe median, carbonatique, est largement répandu dans la zone étudiée. 11
a une constitution pétrographique assez homogéne et renferme vers sa partie supérieure des
niveaux a tale.

Le complexe supérieur, toujours terrigéne, y est faiblement développé; on y a distin-
gué une intercalation de micaschistes 4 magnétite (Fe extrait = 29,20%,)-

2. Série de Tulghes (Vendien-Cambrien inférieur). La série est constituée de calcaires
dolomitiques, quartzites micacées, schistes quartzitiques séricito-chloriteux, quartzites noires,
métatufites. Elle débute par une séquence carbonatique.

3. Série de Tibidu (Carbonifére). Les formations métamorphiques de cette sériereposent —
par une discordance de transgression — surla série de Tulghes. Elles sont formées de schistes
séricito-graphiteux, calcaires dolomitiques, quartzites micacées. A la partie supérieure de la
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série apparait un niveau de calcaires dolomitiques ot ’on rencontre des concrétions secondaires
d’aragonite.

4. Les formations d’age Crétacé supérieur affleurent dans la partie orientale du péri-
métre, dans la zone de Piltinis-Glodu. Elles sont représentées par des conglomérats, grés, mar-
nes rouges, calcaires fossiliféres.

5. Dans les formations néogénes, présentes dans la partie ouest de la zone examinée,
nous avons distingué trois types de formations :

a. terrigéno-sédimentaires : grés, marnes- charbons (niveau basal, connu auparavant)
et roches tuffitogénes, qui vers la partie supérieure eontiennent une minéralisation de fer de
type lacustre Fe2 03= 58,5%) ;

b. volcano-extrusives : dacites de Drigoiasa et andésites de type basaltoide;

¢. volcano-sédimentaire : tufs dacitiques, microagglomérés a grenats, agg]omérés andé-
sitiques 4 magnétite ;

Les ¢léments disjonctifs plus importants de la région sont :

a) le chevauchemsnt de la série de Rebra sur la série de Tulghes;

b) les failles par lesquelles a eu lieu 1’affaissement des compartiments tectoniques occi-
dentaux ; le plan disjonctif principal —avec un saut de plus de 100m —sépare ’éruptif néogéne
de la zone cristallino-mésozoique ;

¢) les fractures tardives (posthumes) déplacent les failles directionnelles, y compris
le plan de chevauchement mentionné. En liaison avec cette derniére phase teetomique, om
suppose la genése d’une minéralisation de fer (Fe,04 = jusqu’a 52,989%,).

Le complexe carbonatique de la série de Rebra, dans lequel on rencontre des niveaux

de talc, comporte les suivants types pétrographiques, depuis la base: calcaires faiblement
dolomitiques dépourvus de talc, calcaires dolomitiques 4 muscovite, calcaires dolomitiques quar-
tzitiques (avec niveaux a talc), calcaires dolomitiques bariolés et calcaires dolomitiques 2
trémolite.
) Le talc apparait dans les niveaux carbonatiques de la série de Rebra, constituant des
nids et corps lenticulaires (talcites a contenu de tale 909%); des niveaux de calcaires dolo-
mitiques talciques (talc plus de 909%). Il est connu aussi comme minéral secondaire dans la
masse des calcaires dolomitiques ou sur les plans de certaines failles. Pour la plupart, le
talc est localisé dans les calcaires dolomitiques de Rebra, mais il peut étre associé aussi, spo-
radiquement, & des roches basiques, 2 des masses d’aragonite ou a des lentilles de quartz
hydrothermal.

La composition minéralogique des roches a talc est la suivante : calcite4 dolomite-
talc+trémolite+ quartz+pyrophyllite+ muscovite+ minéraux de titane4-scapolite+albite+
soufre.

Au point de vue génétique, nous considérons les occurrences de Drigoiasa de 1a maniére
suivante :

— une genése métasomatique pour le tale du ruisseau Stinceni;

— genése métamorphique suivie d’une deuxiéme phase métasomatique, pour le talc
des autres zones mentionnées. Pour cette genése mixte, on dispose des arguments suivants :

Pour la phase métamorphique (talc formé dans les calcaires dolomitiques a 8i0,, CO,
et HZO) : contrdle stratigraphique (des niveaux a talc) ; ressemblance avec le gisement Cerisor-’
Lelese, considéré d’origine métamorphique; variations faciales dans le cadre du méme niveau
de roches talciques; présence des microplis dans les roches talciques.

Pour la phase métasomatique : constitution minéralogique; présence des scapolitess
du soufre natif, de ’albite, des minéraux de titane d’une pyrophyllite hydrothermale; carac-
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téres géochimiques; abondance et fréquence des éléments en trace : Mn, Cu, Ni, Zn, B,Pb,
Ti, Ag, Co, Ba etc.

INTREBARI

Maria Borcea: Care sint dimensiunile aproximative ale acumulirilor de talc
urmdrite cu lucrdrile miniere ?

Raspuns: Corpurile lenticulare de talc se dezvolta pe suprafete de ordinul a 50X
x 30 m, cu grosimi de 1 -3 m, inclusiv ihtercalatiile de calcare dolomitice. Calcarele dolomitice
talcizate in diferite proportii (10 —409%, talc) ating local grosimi maxime de 6 m.

Gh. N. Popa: In zona Borsec, pe piriul Hanfchel, se observi o legituri spatialdi
evidentd intre acumulirile de talc si izvoarele carbogazoase. In perimetrul la care se referd
lucrarea sint cunoscute, de asemenea, izvoare carbogazoase. Existd o legiturd genetici intre
acumuldrile - de talc si izvoarele carbogazoase?

Rdspuns: Singurul izvor mineral din perimetru este situat in malul drept al pirfului
Neagra, la limita eruptivului cu seria de Tulghes. Nu s-a observat o legituri intre acumu-
Krile de talc si .acest izvor mineral.

DISCUTII

M. Trifulescu: Credem ci noile iviri de talc descrise pot fi explicate prin meta~
somatoezi produsi de solufii juvenile.
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THE LARAMIAN BASE METAL OCCURRENCES FROM
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Mineralizations. Base melal mineralizalions. Crystalline schi.;i formations. Precambrian.
* Alpine tectonics. Sulphides. Laramian leclogenesis. Subvoleanic bodies. Rhyolites. Sub-
duction zone. Metallogenetic control. Ore geochemistry. Pelrochemistry. Trace elements.
Apuseni Mounfains. The Bihor Unil. Rez -Mountains. )

Sommaire

Les occurrences de min,era&s polymetalligueslaramiens de
la région de Bucea-Cornitel . (Monts Plopis). Les formations cristallines
précambriennes, tout comme les dépdts sédimentaires mésozoiques du sud des Monts Plopis
représentent une structure en blocs réalisée par une puissante fracturation alpine. Des fractures
existentes, celles & orientation E —W ont ¢té trés importantes en controllant la localisation
des corps sous-volcanigues de rhyolites, des auréoles de hydrométamorphisme et des miné-
ralisations polymétalliques. Un réle trés important pour le contréle des minéralisations a
¢té aussi celui de la lithologie des formations détritiques du Trias inférieur. Les minéra-
lisations apparaissent comme des corps de bréches & caractére diseontinu et dimensions
variées alignées au long de la fracture Chicera-Migura-Secitura et aussi comme des filons gé-
néralement de dimensions modestes, minéralisésfavec des minerais poly'métalliqués.?:'Dans les
minéralisations mentionnées on a reconnu trois associations de minéraux : 1) pyrite-quarti—
minéraux argileux - blende-galéne-chalcopyrite-carbonates; 2) blende-galéne-carbonates 4,

1 Paper received on 28 April 1980, accepted for publication on 21 May 1980, commu-
nication in the session on 27 May 1980. ) N

2 Institutul de geologie si geofizici, str. Caransebes nr. 1, 78344 Bucuresti.

3 fntreprinderea geologici de prospectiuni penti'u substante minerale solide, str. Caran-
sebes nr. 1, 78344 Bucuresti.

4 Ministerul Minelor, Petrolului si Geologiei, str. Mendelcev nr. 36, Bucuresti.

5 Intreprinderea de prospectiuni si exploriri geologice ,,Cluj’’, str. Traian Vuia nr. 140,
3400 Cluj-Napoca.



:

30 I. BERBELEAC et al. 2

=+ pyrite-clyalcopyrite-qu\zu;;z—minéraux argileux et 3) chalcopyrite-tetrahedrite-calcite-pyrite-
‘blende-galéne-minéraux i:i'i"g‘il"eux-quau:tz. Ces associations sont formées peut-étre pendant deux
-stades de la méme phase de minéralisation.: Les occurrences des sulfures déji connues n’of-
drent pas une zonalité nette et de point de vue minéral elles présentent une grande variation
de structures et textures. On a remarqué aussi des variations sensibles locales dans la com-
“position du minerai. L’étude géochimique réalisée a permis la mise en évidence du caractére
prédominant plombo-zincifére des minéralisations étudiées; de la corrélation positive des
valeurs du couple Co - Ni pour les générations II et III de pyrites; de la corrélation positive des
valeurs Pb et Zn dans le minerai; de la présence en quantités relativement grandes du Co,
“Cu et As dans les. pyrites, du Mn, Cu, Cr, Sn, In et Ga dans les blendes et du Bi, Ag, et Sb
-dans les galénes. Les minéralisations de la région sont expliquées comme représentant 'ac-
tivité métallogénétique laramique manifestée dans les circonstances géotectoniques complexes
-earactéristiques pour une zone de subduction ou la source des 'r‘x1bé’t_‘a:11x‘.vg§t la source des mag-

.mes méme. . 2 ol | 3 Lt

s

I. Introduetion

The Bucea-Cornitel sulphide occurrences, bounded by Migura Mare
Hills to north and Magura and Féigidiu valleys.to west, south. and east,
-occur on the south-eastern side of Plopis Mountains. These .oceurrences
as well as others from Apuseni Mountains belong to_the.Laramian Metallo-
.genic Province from Romania and -the Tethyan Eurasian- Metallogenic
Belt.

The early reconnaissance has been described by Krdutner
(1938), Dimitrescu (1959), Givulescu (1959), Istocescu
et al. (1966) and Patrulius, Popa (1971). Subsequent discovery
of the occurrences from Borod, Bucea-Cornitel and Negreni has caused
2 resurgence of intensive exploration; the results 6f this remapping and
reapraisal have been reported by Bdlaga (1960), Cimpeannu
and Cimpeanu (1963, 1968), Buracu (1964), Diaconu (1965),
‘Cristescu and Stefdnescu (1967), Ci’r’n;p‘e'a'nu (1971),
Cimpeanu and Ignat (1974, 1976). e R

Synthesis of the new information with mineralogical, geochemical
-and tectonic data (Berbeleac et al., 1979) suggests that the whole
region from the neighbourhood of the Borod-Vad intramountain basin
and Plopis Mountains forms a broad alpine metallogenic district. Within
‘this region the occurrence of sulphides from Bucea-Cornitel is the most
important. This was recently investigated by mining and drilling works
(Covrig, I'tu, 1973; Itu, Covrig, 1975). These works provided
here the presence of two morphological types of mineralizations : breccia
‘bodies and veins of base metal (polymetallic) ores. o1 3

In the present study it has been described the regional and local
features regarding especially the geotectonic:setting -of the -mineraliza-
tion, as well as the morphology and mineral composition of the ore bodies.

o

Y
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Some geochemical features have been discussed in relation to genesis of
the lead-zinc ore in the Bucea-Cornitel area.

II. Geology

The local stratigraphic succession consists of folded Precambrian
mesometamorphic schists, which form the basement. of the Plopis Moun-
tains, overlain by unfolded Triassic and Cretaceous deposits. All these
formations are penetrated by minor rhyolite intrusions. The sediments
of the Borod-Vad Neogene Basin overlie the south-western border of
the mountain region.

According to recent data (Cimpeanu and Cimpeanu, 1968;
Ianovici et al, 1976, Papaianopol et al, 1977; Berbe-
leac et al., 1979) the Precambrian schists represent the Somes series
which in the investigated region is built up by three complexes: 1) the
lower micaschists complex (garnetiferrous muscovite-biotite micaschists,
muscovite-biotite micaschists, amphibolites ete.); 2) the quartz-feldspa-
thic rocks complex (paragneisses, quartz mlcaschlsts, muscovite bearing
quartzites, amphibolites etc.) and 3) the upper micaschists complex (mus-
covite-biotite micaschists, quartzitic micaschists, mica-quartz schists ete.).
According to Dimitrescu (1951) and 01m peanu and Cim-
peanu (1968), these rocks sometimes show — as in other regions of
Apuseni Mountams — retrograde associations.

. The Mesozoic massive transovressmn in the Bucea- Cormtel area begm&
with Triassic sediments.

'The Triassic deposits, overlymcr with a high ancrle unconformlty
the Precambrian rocks, are well developed In the 1nvest1ga1:ed area the
Triassic sediments can be subdivided in the following three lithostrati-
graphic units: 1) lower — with conglomerates and microconglomerates,
quartzites, quartzitic sandstone and arkosic sandstone interbeddings ;.
2) middle — in which the clays 4nd argillites are predominantly present.
and 3) upper — with black limestones and white dolomites.

VAt present, the age of these units is difficulto point out. According
to Ianovici et al. (1976), the lower and middle units may represent.
the Werfenian ; the upper unit may have an Anissian-Ladinian age.

The main mass of the Triassic from the Bucea-Cornitel area is formegd
of the lower and the upper units.

The pinkish or white and white- yellow conglomerates and micro-
conglomerates in occurrence zones make up the loweet outerops of the
foothills of the Plopis Mountains. These rocks gradually change upwards.
into the coarse grained sandstones, fine quartzitic sandstones and fine
muscovitic-clay sandstones. The sandstones become more and more clayey
upwards in the stratigraphic column. Quartzitic conglomerates and micro-
conglomerates dominantly consist of quartz pebbles and metamorphlc,
schists pebbles. Quartz veinlets occur abundantly. Quartzitic sandstone:
interbedded with quartzites or arkosic sandstone and clay sandstone,
shows angular to semirounded pebbles. Mica flakes can be well observed
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on the lamine surface. Iron oxides impregnation occurs in numerous beds. A
very important lithologic characteristic of Lower Triassic sediments consists
of a non-uniform distribution of the feldspar-rich material, which in places
leads to the appearence of orthoclase and/or plagioclase bearing arkose.

In the middle lithostratigraphic unit the ratio of quartz and clay
minerals decreases towards the top of the sequence. Here the main’ rocks
are clays, sandy sandstones and carbonatic sandstones. In the uppermost
part of the same unit the rocks are formed. by more carbonatic compo-
nents (schistose limestones) and resemble those of the lowermost part of
the following unit from the Triassic sequence; it is therefore difficult to
draw the exact separating line between the two lithologic units. That is
why we note the fact that the middle lithologic unit gave way essentially
conformable to the upper unit through a transition zone. . ‘

The lowermost part of the upper unit consists of more than 200 m
of thin bedded to platty, grey to black limestones with occasional clayey
limestones interbeddings. At the top of the thin bedded limestones there
lies a thick dolomite mass. This changes upwards into a real massive light
grey or white dolomite. Near the mine area, the bedded black limestone
is interbedded with clay- and calcareous sandstones. Bedded limestones,
grey to black coloured, show schistose along the bedding with mica fla-
kes. A fine alternation of more limy and more clayey beds is characteris-
tic of this member, underlining also the fact that the schistosity is well
developed in more clayey beds. We also note the abundance in the mine
area of brecciated limestones with calcite veinlets.

The sediments of Triassic were deposited to a “redge and valley”
situation controlled by active fault movements. The sandy sandstones,
sandy clays and sandy calcareous sediments which normally make up the
transition area between the two lithologic facies (detritic and calcareous)
indicate an unstable sedimentary regime basins.

In the vicinity and toward the western part of the mine area, in
Cornitel and Borod regions, over the Triassic units are lying transgre-
ssive and discordant Upper Cretaceous and Pannonian sediments. Upper
Cretaceous deposits are usually represented by polymictic breccias and con-
glomerates, sandstones, clays, tuffs and tuffites. These rocks, as well as
Triassic sediments, are covered discordantly by gravels, sands and marls,
Pannonian in age.

The Mesozoic sediments form a graben-like structure which is a
stage in the process of the autonomous activization of Plopis Mountains.
Within this graben, volcanic edifices of considerable size, i.e. the Borod
area, were formed. In this region, the rhyolites of a sheet type, lava
and dykes, are accompanied by pyroclastics. ;

In the area of the polymetallic occurrences from Bucea-Cornifzl
the rhyolitic lava and pyroclastics are absent. Here, only veins and dykes
of rhyolites and more rarely of granite porphyry are present. From these
ones, the rhyolite dyke which is situated in the north-western part of
Migura Mare Hills is the most important (Pl. I, ITI). The directions of
rhyolite veins and dykes are usually NE—SW or E—W and have a steep
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dip of about 80° to the south-west or morth. Their thickness is generally
of 3—10 m, more rarely 200—300 m. In the mine area, these rocks occur
within the ecrystalline schists from the basement. We shall underline
the fact that the above mentioned rocks belong to the Laramian subvol-
canic and volecanic structures from the Plopis Mountains. The age of the
magmatic activity, with the associated mineralizations, is probably bet-
ween Upper Cretaceous and Paleogene.

III. Struetural Remarks

The regional structure of the Bucea-Cornitel area is represented
by a large monoclinal zone and deep faults developed during the alpine
cycle. These faults especially have given the massif its present tectonic
setting, emphasizing the block-structure and the graben-like structure.

Due to the successive compressions and decompressions in the mine
area, a series of longitudinal (E—W), diagonal (NE—SW) and transver-
sal (N—S and NNW-—-SSE) fractured zones were formed. Extending
over more than 5—10 km, some of these faults probably seem to explain :
1) the block-structure of south Plopis Mountains (Berbeleac et al,
1979); 2) the graben-like structure of Borod-Vad basin; 3) the develop-
ment of mylonites and breccia zones ; 4) the presence of fields consisting
of sub-volcanic and volcanic acid rocks and 5) the widespread hydro-
thermal alteration of the rocks.

From the above mentioned faults, the first two types are the most
important. A few east-west and north-east trending faults common to
the upper levels of the mine, continue downward; they have been un-
doubtedly channels for rhyolite dykes and associated ore forming solutions.

It is worth mentioning the fact that the longitudinal faults are the
principal tectonic factor which has controlled the ore-forming processes
in the investigated region. Within the Btcea-Cornitel area, one of these
faults, the so-called Chicera-Migura-Secitura master fault with a deep
thrust character conserves the principal polymetallic occurrences. This
fault in Migura Valley is marked by a series of shatter, hydrometaso-
matism and mineralizations zones as well as by numerous sulphide veins
and veinlets. On the surface of the mines the dip of this fault is variable
but is generally of about 45—80°.

The north-east-south-west trending faults are the result of a second
disjunctive phase which took place probably during the Upper Cretaceous-
Paleocene time. This type of fault is very characteristic for the Laramian
tectogenetic phase from Apuseni Mountains and Banat region (Giuscé
et al.,, 1966; ITanovici et al, 1976; Lazir et al, 1979). Fractu-
ring processes were synchronous with the formation of igneous bodies
{volcanic and sub-volcanic): but after their consolidation, fracturing has
continued. By the intersection of these dislocations with the east-west
fault, as well as due to different stresses there resulted shear zones, espe-
cially developed in Triassic and rhyolitic rocks.
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The north-west — south-east faults are the most recent and seem to
be of minor importance.

IV. Proeesses and Produets of Hydrothermal Alteration

Within the Bucea-Cornitel area an important wall rock alteration
closely integrated with ore formation has been observed.

The common types are the argillic and chloritic alteration, carbo-
nation, whereas sericitic and potassium silicate alteration occurs less.
frequently.

The wall rock alteration, related to the processes of ore deposition
from hydrothermal solutions, has a very intensive development, but it
is limited to small areas that are obviously associated with shear and
contact zones, ore veins and veinlets, fractures and other structural fa-
vourable zones.

. The argillic alteration is especially developed in those parts of ore
occurrences where sulphide bodies, including veins, are present. Kaoli-
nite is the most abundant mineral, whereas illite and montmorillonite
appear sporadically. Argillic associations are very characteristic for the
contact zones between magmatic rocks and crystalline schists and also
for dislocation areas from the Migura and Fagadiu valleys.

The potassium silicate alteration occurs in connection with crushing
zones within sub-volecanic rocks from No 4 Migura mine and No 6 Figiddau
mine (Plate I, II). The most intensive development of this alteration
has been recognized in the zones guided by sulphide veins which pene-
trated the rhyolite dyke intercepted by No 4 Migura mine. This type
of alteration has been possibly developed if considering the presence of
potassium feldspars. They appear in insignificant amounts with other
minerals such as: illite (sericite), kaolinite and quartz, the-latter being
dominant. This mineral assemblage involves the ' assumption that the
potassium silicate alteration probably passes into the sericitic and argil-
lic alteration.

The carbonatic metasomatism is a subsequent stage of geologic
history of wall rock alteration and it develops closely associated with
crushing zones and lead-zinc veins.The most widespread alteration mi-
nerals are the carbonates (dolomite, calcite, ankerite and siderite). They
constitute also the main gangue minerals of ore veins which occurin crys-
talline schists and ore impregnated breccia bodies from the mine area.
We must also underline that in the richest lead-zine ore zones the carbo-
nates are the prominent gangue minerals.

In the Bucea-Cornitel area the hypogene alteration products
resulting especially from the metasomatic changes of eruptive and sedi-
mentary rocks represent more or less the envelope of the sulphide
occurrences. The well developed mineral associations are as follows : illite-
quartz-dolomite ; illite-kaolinite-quartz 4+ dolomite, siderite; kaolinite-
illite-quartz-dolomite ; kaolinite-illite-chlorite-quartz 4+ carbonates ; kao-
linite-quartz-dolomite and kaolinite-siderite.
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Other alteration minerals such as carbonates, chlorite, clay mine-
rals and epidote found in more extended zones from sulphide veins and frac-
tures, suggest the presence of a propylitic alteration less developed.

V. Control Factors and Morphology of Ore Oeccurrences

The most important factors which have controlled the localization
of polymetallic mineralizations are the following: structural-tectonic
and lithostratigraphic.

The sulphide occurrences are commonly associated with margin of
rhyolite dykes and the two systems of longitudinal (E—W)and diagonal
(NE—SW) fractures. Numerous data, eSpecially those from mining
works, point out that the longitudinal faults-have been active a long time.
The several tectonic movements were favourable to the brecciation and
circulation of ore-forming solutions. Consequently, many mineralized
breccia bodies were formed, which appear disconnected along the Chicera-
Migura-Secitura master fault.

Another important control factor is represented by the lithostrati-
graphic peculiarities of the host rocks of ore bodies. Under the influence
of this control factor, two main morphological types of ore bodies are
¢ generated : 1) irregular ore-impregnated breccia bodies ; sometimes lens-
- like bodies occur in the contact zones of subvolcanic rocks or within crush-
. ing zones developed along the Chicera-Migura-Secitura Valley master-

fault and 2) ore veins lying near the contact or inside the rhyolite dykes
as in vieinity of the above mentioned main fault.

The breccia bodies have very irregular form or lens-like shape and
variable dimension, which depend on lithological and/or mechanic fea-
tures of the neighbourhood rocks. That is why thev appear frequently
in compact and hard sedimentary rocks of Lower Triassic (conglomera-
tes, microconglomerates, quartzite sandstone ete.) or in marginal zones
of rhyolite bodies (Pl. II, Fig. 1) and rarely in the middle unit of the
Triassic sequence and within crystalline schists. We remark the screen
role of the argillaceous rocks of the middle unit in the way of ore solu-
tions ; this fact explains the absence of sulphides or the very low degree
of mineralization within the limestone and dolomites of the upper unit.

The dimensions of breccia bodies range from a few meters to ten
and exceptionally hundreds of meters long and 3—30 m wide ; they extend
vertically on 150—200 m and this was checked by mining and drilling
works. According to mining works, the outline of breccia bodies is very
freakish. They show numerous cases of disappearance which begins with
the loss of limits between elements and cement.

The brecciaore bodies, developed along the Chicera-Migura-Secé-
tura fault, consist of rock fragments especially originated from the Lower
Triassic units. The fragments reaching usually several centimetres (10—
20 cm), rarely 1—3 em and exceptionally 5—7 m in size. They are
cemented by a ground material which exhibits fine clastic particles of the
same composition, and ore minerals. Sometimes void vugs are easy to
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recognize within the breccia body (e.g. No 3 and 4 Migura mine). Within
these vugs may be observed thin crusts of quartz, clay and ore minerals
and also supergene minerals (goethite, chalcedony, hydrozincite ete.).

Ro.A yein
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Fig. 1. — Position of ore veins and breccia bodies as compared to rhyolite dykes in No 4
Mégura mine. )
1, rhyolites; 2, Precambrian schists; 3, fault; 4, breccia ore hodies; 5, ore veius; 6, borchole.

The general aspect of the breccia bodies developed along the contact of
the rhyolite dyke with crystalline schists is similar to those from Trias-
sic deposits (Pl. II, Fig. 1).

Within breccia bodies the ore minerals appear as widespread dis-
seminated sulphide grains, commonly visible in hand specimens and/or
irregular veinlets, sometimes with a network development in sheared
contacts between strata of different mechanic competence. The ore vein-
lets usually exhibit filling and replacement textures; the ore minerals
occurring together with fine and/or coarse crystallized quartz and/or
carbonates.

In the Bucea-Cornitel area the ore veins appear sporadically. The
most important of these ones are the Migura vein (Pl. I, IT) and No 1
and No 2 vein (Pl. II, Fig. 1). Other smaller veins notably poorer occur
within breccia bodies and erystalline schists. The strike of ore veins is
NW-—-SE, E—W and NE—8W, parallel to the major direction of fractu-
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res. All veins are steep (70—85°) but in different directions, the most of
them belng to the north. There are also vertical veins or veins which dis-
play a change of their steepness from place to place. The veins range from
several dozen meters to 100—200 m, e\cepmonally 500—600 m. Their
thickness varies from 10—20 cm to 1—‘) m. The veltlca,l extension of
hydrothermal mmerahzatlon differs in 1nd1v1du‘11 veins and for the whole
Bucea-Cornitel veinfield it seems to hHe 200—300 m. Vein ores commonly
show filling and replacement textures and are associated with coarse crys-
talline carbonates and quartz gangue. The same features characterize
the less investigated small sulphlde veins from the Figiddiu Valley. Veins
of similar type have been reported during prospecting through the Pre-
cambrian crystalline schists, from Bucea, Ne«rem and Borod zones ( Cim -
peanu, Cimpeanu, 1968). '

The Triassic stratigraphic sequence from the Plopis Mountains con-
tains several lithologic units of wide regional extent that were favourable
for deposition of baxe metals ore from hydrothelmq,l solutions. ITn the mi-
ning field ore minerals occur mainly in conglomerates and microconglo-
merates of Lower Triassic age. In these beds there are interstratified
quartzites, quartzitic sandstones and arkoses. Locally the sulphide repla-
cement preserves the primary structures of sedlmentalv rocks (i.e. stra-
tification, cross-bedding). We have observed in the No 4 Migura mine
and No 6 Figidiu mine & 1020 cm arkose bed which was nearly
completely IeplaJced by ore volcanogene minerals. In the No 4 Migura
mine we recognized an advanced 1ephcement of quartz-albite- chlorlte
schist. ¥t seems that the structural, textural and mineralogical features
of the Triassic sediments have 1nf1uenced the emplacement and abundance
of ore minerals. They usually occur as small pockets, pod-like, shoots and
broad disseminations. We also remark the irregular distribution of the
ore veinlets.

VI. Ore Types, Struecture and Texture

The main primary ore types of Bucea-Cornitel occurrences are few
and their mineralogy is relatively simple. They are strictly breccia bodies
‘and veins. For both types is characteristic the presence of the most com-
mon sulphides : pyrite, sphalerite, galena and chalcopyrite as well as
other minerals as tetrahedrite, hournonite ete. The ore minerals occur in
different associations and variable proportions.

We have recognized two stages of mineralization (Fig. 2). Fractu-
ring and brecciation of the host rocks are two important tectonic move-
ments which have preceded the first stage of mineralization. During this
stage the wall rock has been affected by abundant hidrothermal &ltera-
tion (i. e. chloritization, sericitization, argillization, silicification). The
first stage started mamlv with quartz, sericite, clay minerals, dolomite,
caleite and sulphides, mainly pyrite, sphalerite and galena. The second
stage was also preceded by jointing that permited further influx of ore
fluids which again scaled the open fractures including the veins. The main
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Fig. 2. — Scheme of the sequence of mineral deposition in the Borod-Bucea-
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- Three different mineral assemblages may be distinguished each of
them being associated with its own vein or breccia body. However, some-
times they do occur together in the same space.

The first mineral assemblage usually occurs especially in veins
which are situated in crystalline schists and is characterized by the pre-
dominance of pyrite. Sphalerite, galena and chalcopyrite may be present
but in small amounts. It is important to underline that the polymetallic
breccia bodies and veins, with an evident halo of hydrometasomatic pro-
ducts, comprise this assemblage. The gangue minerals are quartz, clay
minerals + carbonates.

The second assemblage occurs in ore impregnated breccia bodies
and in ore veins (Pl. ITI). Here sphalerite and galena are the dominant
ore minerals while the pyrite and chalcopyrite are subordinate. This as-
semblage, as well as the first assemblage, is very characteristic for ore
mineral occurrences from the Bucea-Cornitel area and for the Plopis Moun-
tains in general. A discriminating feature of the second mineral assemblage
is the predominance of the carbonates gangue minerals, which consist
of dolomite, calcite, ankerite and siderite ; quartz and clay minerals appear
subordinately.

Both described assemblages were formed during the first stage of
mineralization.

The third assemblage developed later and appears sporadically.
It consists of chalcopyrite and tetrahedrite, closely associated with spha-
lerite, galena and pyrite. Sometimes bournonite is also present. The prin-
cipal minerals are sphalerite, galena and pyrite. The gangue minerals
are the same as in the second assemblage, but calcite seems to be preva-
lent. :

Generally all the above mentioned mineral assemblages coexist
in the polymetallic occurrences from the Bucea-Cornitel area, but the
mining works data show some peculiarities of their vertical and horizon-
tal distribution as follows : the first two assemblages are common in the
upper and central parts of the breccia bodies and veins; the first assem-
blage is characterized in the depth and periphery of the breccia bodies
and veins, whereas the third assemblage appears usually in No 1, 2 and
Miagura vein at the level No 4 Migura mine and do show a special posi-
tion.

Commonly the mineralization exhibits a well developed dissemi-
nated. texture. Some notable exceptions are to be mentioned, namely
the following types of structures: massive, bounded, lens-like, crustifi-
cation, reticulated, cockade, drusy, breccia, brecciated and cavernous.
Volumetrically the massive, breccia and reticulated stiructures are signi-
ficant and are important for the understanding of ore processes.

On the basis of the mineral composition and the character of the
host rocks, the disseminated ore may be subdivided in two types:1) dis-
seminated fine-grained pyritic ore in crystalline shists, sedimentary and
eruptive rocks and 2) disseminated, sometimes brecciated, polymetallic
ore in Lower Triassic deposits and rhyolite rocks.
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As regards the massive ore, we recognized also two main types :
1) massive, sometimes slightly banded fine-grained to coarse-grained py-
ritic ore in veins from crystalline schists and 2) massive to disseminated
and/or brecciated pyrite-polymetallic ore in breccia bodies and veins
(PL. IV, 2, 4).

Parallel bands, each with grains of similar or different size and/or
mineral composition are, as a rule, arranged nearly concordant to the
schistosity of quartz-chlorite-sericite-albite schists from No 4 Migura
Mine. The same banded texture with symmetrical or asymmetrical dis-
position of ore and gangue minerals was also observed in Migura vein
(Pl. IV, 1, 3).

Hydrothermal mineralizations from the Bucea-Cornitel area show
very different textures, resulting from the evolution of the ore forming
processes. : :

Commonly the ore minerals from fine-grained to coarse-grained
aggregates which are intergrown with gangue minerals. The ore from the
central part of the Migura vein up to the surface, shows frequently a coarse-
grained texture. '

Microscopic examination reveals for the hypogenic ore a typical
xenomorphic texture, obviously developed as a consequence especially
of a fissuration or a brecciation as well as a corrosion or a replacement of
the previously formed crystals. Both in hand specimen and under - micros-
cope, there often may be observed a porphyric development of pyrite,
sphalerite and galena. The common sulphides occur sometimes as isola-
ted euhedral crystals, especially when they are developed in vugs.

VII. Some Specific Features of Ore and Gangue Minerals

Pyrite, sphalerite and galena are the principal ore minerals, accom-
panied by some chalcopyrite, tetrahedrite and bournonite minerals. Quartz,
carbonates and clay minerals are the main gangue minerals which are
associated with the above mentioned minerals.

Pyrite occurs in all mineral assemblages and displays different de-
grees of idiomorphism depending on the variation of external conditions.
Two types of pyrite are distinguished : 1) early, euhedral to subhedral
crystals or anhedral grains (Pyrite I) and 2) late, minute and fine grains
(Pyrite II). Both types were found in ore veins and breccia bodies (P1.11;
Fig. 2; PL V, 1,2, 7). The second pyrite type occurs in the above mentio-
ned assemblages IT and IIT. These two pyrite types appear mostly as
fine- and/or coarse-grained aggregates, but often also as single crystals.
The form of pyrite aggregates is mostly as pockets or massive bands. The
cubic outline is consequently a rare phenomenon in the dense pyrite
aggregates but occurs commonly in the single crystals. The largest indi-
viduals are found among the crystals from the pyrite veinlets or within
the central part of the pyrite veins where sizes of up to 0,5—1 cm are
frequent. The same grains occur also in vugs or within ore fissures from
breccia bodies. Therefore the cube is the dominating habit of the pyrite.
Usually the exterior zone of the erystals has not reached full develop-
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ment and subhedral forms dominate. The variation of size, shape and
perfection of.pyrite individuals may suggest the presence of more than
one generatlon of the mineral. Pynte included in one single phase which
corresponds to the first assemblage is perfect as compared to those sitnated
in a polymineral aggregate. Among the larger individuals we. note the
best development of plane crystal zones, buL Sometimes they are brec-
ciated (Pl. VII, Fig. 2). In this case many angular rests of subhedral grains
are. cemented by quartz, carbonates and subsequent sulphides (Pl vV,
1, 2, 5, 7). Microfractures seem not to follow any determinable crystallo-
graphlc directions. (Pl. VII, Fig. 2). The cracks are frequently filled with
quartz and sphalerite. Flne-oralned quartz and rock fragments are com-
mon inclusions in pyrite.

: Sphalemte appears as fine to medium subhedral grains. Volumetri-
cally, it is the most abundant base metal sulphide trom the Bucea-Corni-
tel occurrences. In massive ores sphalerite acts as a perfect interstitial
mineral; pyrite is also in the same situation. Ragged zig-zag outlines of
sphalerite aggregates illustrate the difficulties of developing crystal faces.
Crystal faces are seen as exceptions in intergrowth with oalena chalco-
pvrlte and tetrahedrite (PL. V, 8). The aggregates consist of multlple anhe-
dral 1nd1v1du%ls, with v‘zrlable size (1—2 mm to 1—2 cm).

"In hand specimen the colour of sphalente is generally medium
brown. Dark brown and light brown sphalerites are also present within
quartz and carbonate dominated assemblages.

- In reflected light it may be seen that the sphalerite includes with-
in. 1ts aggregates : quartz, pyrite and chalcopyrite (Pl. V, 1, 4, 7). Fre-
quent inclusions form chalcopyrite which generally appears as: 1) un-
equidimensional grains arranged in the central part of the sphalerite grains ;
2) equidimensional rounded blebs resembling the exsolution texture (Pl.
V, 2, 5), and 3) elliptical and rounded droplets abundant towards the peri-
phery of individual grains (P1. V, 7, 8). The rhythmic disposition of chal-
¢opyrite inclusions in sphalerite grains may suggest that the tempera-
ture and composition of the solutions have undergone notable fluctuation
during sphalerite deposition. It was found an abundant intergrowth
of convex and concave sphalerite grains with galena, chalcopyrite and
tetrahedrite (Pl. V, 8). A deep replacement texture of the sphalerite grains
by quartz, further sulphides and especially dolomite are common (Pl. V,
7, 8; PL. VI, 3).

Galena is volumetrically the third sulphide of the Bucea-Cornitel
ore occurrences. It forms rod-like aggregates in carbonates and/or quartz.
Conspicuous concentrations of galena occur in the coarse-grained ore,
particularly in the type where sphalerite, chalcopyrite and tetrahedrite
are enriched (P. V, 3, 5, 8). Less frequently coarse galena crystals up to
1 em in size are found. In breccia ore bodies and veins the fissures, cracks
and fillings are often composite, galena and sphalerite or galena and chal-
copyrite forming couples which frequently occur there.
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