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O SUTA DE ANI DE LA NASTEREA LUI HANS STILLE
(1876—1976)

DE
VALERIU PATRICIU

Savantul unanim apreciat, geotectonicianul cu o ‘adinc intemeiata
reputatie mondiala, membru de onoare al Academiei Republicii Socialiste
Romania, al altor 14 din cele mai prestigioase institutii din lume si
Doctor Honoris Causa al mai multor universititi si politehnici, s-a nis-
cut la 8 octombrie 1876 la Hannovra. Geologia l-a interesat de cind
era elev si vizita carierele de roci utile din jurul orasului. A urmat
cursurile Politehnicii din Hannovra si ale Universititii din Gottingen,
unde l-a avut ca profesor pe von Koenen. Teza sa de doctorat aduce
solutionarea problemelor care se puneau pe atunci cu privire la struc-
tura zonei ,, Teotoburger Wald*.

Opera stiintificd a lui Stille, cuprinsd in 186 de lucriri publicate,
este de o mare amploare si de o importanta stiintifica fundamentals.
Cercetdrile sale referitoare la intreaga Terra se impletesc atit de strins
cu firul vietii sale, prin munca sa de fiecare zi statornic dedicata geo-
logiei, incit se confirma cad insdsi existenta omului este inclusi in
opera creata. Ar fi zadarnicd incercarea de a le descrie separat. Acelasi
devotament, cu care s-a daruit cercetarii stiintifice, a insufletit si rela-
tille cu oamenii din jurul sdu. Aceste relatii erau pline de afectiune
nu numai pentru cei pe care i-a apropiat, studenti, colegi si prieteni
de toate virstele si din toate tarile, ci pentru toti oamenii. Dupd cum
bogatia de idei a lucrarilor sale decurge din claritatea si logica rationa-
mentului intemeiat pe certitudinea unei documentari minutioase si multi-
laterale, tot asa, nesfirsita lui iubire de oameni pornea dintr-o rard
bunéatate si neegalata finete sufleteasca.

Dupé terminarea studiilor, repartizindu-i-se sarcina ridicarii geo-
logice a unei regiuni intinse, din care facea parte si zona cercetati
pentru lucrarea sa de disertatie, el a aprofundat si dezvoltat pini la
perfectiune metoda de cartare geologica.

Inclinarea sa spre studiile de sintezd, ca urmare fireasca a celor
de atentd si profunda analiza, este evidentd incd din primii ani ai acti-
vitatii sale in lucrarea ,,Liniile geologice in formarea peisajului Germa-
niei Centrale“.
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Lucrérile care au urmat se referd la diferite formatiuni geologice
din vestul si centrul Germaniei si aduc noi dovezi ale unui ascutit spirit
de observatie, asociat cu o exemplard constiinciozitate in Inregistrarea
fidelda a constatarilor facute pe teren. Aceastd metodd de lucru care
asigurd includerea, cu maximum de claritate in harta geologica a intre-
gului material faptic observat, va sta la baza scolii de geoclogie ini-
tiata de Stille.

Tindarul geolog de odiniocard a creat o notiune noui, aceea de
»tectonicd saxona“, prin care intelegea totalitatea orogenezelor alpine
din Germania Centrald, consideratd ca un exemplu de cutare a ramei
geosinclinalului alpin. Ca urmare a cercetdrilor intreprinse in acest
domeniu, a inceput sd analizeze in chip metodic legaturile dintre timp
si spatiu in raport cu fenomenele tectonice, pe care le-a putut urmari
si clarifica In Germania Centrala. El a observat ca aici transformarile
tectonice s-au petrecut in timpuni diferite si cu intensititi deosebite
de la o zond la alta. Asadar, locul in care se desfidsoard principalele
fenomene tectonice se deplaseaza datoritd mutarii punctului de apli-
care al fortelor tectonice de maxima intensitate. Pe baza analizei exacte
a fenomenelor observate a stabilit pentru prima oard ,migrarea for-
marii muntilor®.

Inainte de a implini 30 de ani intreprinde interesante studii in
America de Sud, unde descoperad importantul , Graben Magdalena® care
formeaza o ]uma vale de scunfundare prin care curge Rio Magdalena.

In anul 1908 Stille este numit profesor la Politehnica din Hannovra.
Datorita acestui fapt activitatea sa de cercetare geologicd se desfasoara
intr-o regiune in care tectonica sarii prezintd un interes deosebit. El
studiaza cauzele si mecanismul formarii masivelor de sare si deosebeste
tectonica ,normald* de aceea mult mai mobild, pe care o numeste
»tectonica sarii*, caracterizatd si prin strapungerea formatiunilor aco-
peritoare. Tot in aceastd epocd dezvoltd conceptia sa despre tectonica
saxona si identifica pentru prima datad faza kimmerica. .

In anul 1913 este chemat sa profeseze la vechea si reputata uni-
versitate din Lipsca. Lectia inaugurald, intitulatd : ,Evolutii si revolutii
tectonice in scoarta pamintului®, punea in evidentd vastele cunostinte
si preocupari ale geotectonicianului in devenire.

In acelasi an. dupd o scurtd activitate ca profesor la Lipsca, este
chemat la Gottingen ca urmas al fostului sdu profesor v. Koenen. Ajci
el desfdsoara ¢ activitate uimitor de fecunda. In pnmul rind continui
si adinceste cercetarile sale asupra tectonicii sidrii si extinde studiile
referitoare la tectonica saxona. El reuseste sd stabileascd anumite relatii
determinante pentru forma si amplasamentul cutelor in functie de inten-
sitatea forfelor de cutare si de dimensiunile scufundarii anterioare. Din
ce in ce se accentueazd in lucrdrile sale recunoasterea interdependentei
formelor tectonice, ca de exemplu, atunci cind identifici in structura
blocurilor saxone ecoul tectonicii alpine.

~ Prin cercetari amédnuntite arata dependenta dinire directiile cuta-
rilor si conturul ramei si demonstreaza modul de formare al unor

W/ \1 Institutul Geologic al Romaniei



111

structuri a ciror pozitie era determinatd de conditile geologice pre-
existente. Astfel, Stille ajunge la noi concluzii privind pozitiile ,,pre-
determinate® ale unor structuri. Adevdrul rezultat din asemenea studii
cu caracter mai mult local a fost verificat prin noi cercetiri regionale
si extins in cele din urmd la continente. Astfel, stabileste dovada ca
acest adevir are un caracter de lege cu o valabilitate mult mai generala.

Lucrdrile ulterioare vor arata cd insdsi marile unitati structurale,
caracteristice tuturor continentelor, desprinse din ,MEGAGEA®, poarta
amprenta ,predetermindrii imprimatd scoartei terestre de orogeneza
assyntica.

Prin studiile publicate incd din primii ani de activitate la

Géttingen, prin cursurile si seminariile pe care le {ine $i mai ales prin
contactul de fiecare zi cu studentii sdi, creeazd o noud scoald de geo-
logie, céreia ii inchinad intreaga sa putere de munca pind la sfirsitul
rodnicei sale vieti.
: Stille isi intemeia cercetdrile sale pe convingerea cd prin analiza
minutioasd a stratigrafiel si prin cercetarea atentd a conditiilor paleo-
geografice se obtine cheia intelegerii fenomenelor tectonice. Asa se
explica faptul cd, pornind de la analiza unitatii tectonice, in care au
avut loc cutdrile saxone, el reuseste sa pund in evidentd legile dupa
care se stabilesc raporturile geotectonice dintre timp si spafiu.

Prin felul sau de a fi, prin formatia sa spirituala Stille era mereu
in cautarea adevarului stiintific, considerind -cd acesta poate fi aflat
numai prin studii foarte amdanuntite, efectuate cu cea mai mare atentie
si cu multd rabdare. Nu se multumea cu simpla explicare a unui feno-
men, cduta si afle insdsi ,,causa causorum® pentru a stabili legile dupi
care s-au petrecut fenomenele geologice.

~ Conceptia fundamentala a lui Stille asupra proceselor geotecto-
nice este pusd in evidentd incd de la primele lucrdri de sintezd cind
defineste notiunile de epirogeneza si orogenezad. El aratd cd epirogeneza
cuprinde miscérile tectonice de lungé duratd, care se pefrec pe spatii
intinse cu pastrarea structurii existente. In schimb orogeneza cuprinde
srocesele de formare a muntilor, procese care au o duratd relativ
geurtd si duc la schimbdéri de structuri reprezentate prin cutéri, sariaj
si dislocatii foarte variate. Aceste perioade scurte, strict delimitate in
timp, formeaza ,fazele orogene“ a caror pozitie in timp si spatiu tre-
buie bine precizata, pentru a putea reconstitui imaginea scoartei. pamin-
tului in diferite epoci ale trecutului sau.

. La obiectiunea cd orogeneza si epirogeneza se intrepatrund si ca
atare nu ar putea fi delimitate, Stille rdspunde cu un bogat material
documentar, pentru a demonstra cd si in asemenea cazuri exceptionale
delimitarea este evidentd. El incheie cu o imagine pe cit de frumoasi
pe atit de elocventd spunind cd, asa cum ivirea zorilor' de’ dimineata
si venirea amurgului de seard nu sterg deosebirea dintre.zi si noapte,
tot asa nici intrepadtrunderile celor doud categorii de miscari ale scoar-
fei nu pot sterge deosebirea dintre orogenezid si epirogeneza.
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Pentru a stabili succesiunea in timp a miscarilor scoartei si spre
a verifica parerea sa ca fazele orogene sint raspindite pe intregul glob,
a intreprins numeroase calatorii de studii in toati lumea.

Din confruntarea materialului documentar cu faptele observate pe
teren si din studiul comparativ al datelor, au rezultat reguli si legi
pe care le-a prezentat intr-una din monumentalele sale lucrari aparuta
in anul 1924 : | Probleme fundamentale ale tectonicii comparate®, in care
admiri deopotrivd demonstratia de o logicd desavirsitd si claritatea
exemplard a expunerii. Din aceastd carte rezulti un documentat program
al cercetdrilor si discutiilor geologice pentru deceniile urméitoare.

Opera publicatd atunci consacri pe Stille ca parinte al geotec-
tonicii moderne si ar fi putut reprezenta incheierea unei activitdti. Pen-
tru el, insd, a insemnat numai inceputul unei noi perioade de munca
uriasa. Documentarea bibliografics, pe cit de amplad pe atit de temeinic
analizata, este mereu verificata la fata locului prin observatii atente pe
teren si consemnarea datelor importante pentru un studiu din ce in
ce mai amanuntit, necesar reconstituirii in timp si spatiu a unei ima-
gini cit mai complete si exacte a scoartei globului pidmintesc. In acest
scop, neobositul, pasionatul cercetator continui si adune materialul
documentar din toatd lumea si stabileste o clasificare a fazelor orogene
dupd ritmul miscéarilor epirogene, dupd repartitia spatiald a lanturilor
muntoase si dupd raporturile dintre geosinclinale si zonele de cutare.

Prin aprofundarea si extinderea studiilor sale, Stille reuseste sa
dea o imagine luminoasi a originii magmei si a raporturilor tectono-
magmatice.

Numeroase célatorii si studii pe teren dau neobositului cercetitor
posibilitatea sa compare infitisarea tectonici a Europei Centrale cu
structura Asiei Centrale, parti din Scandinavia (regiunea Kristiania) cu
Germania de Vest, si examineze anumite regiuni din Spania in com-
paratie cu structura ,saxonici® a unor zone din Germania. Rezultatele

~acestor cercetdri sint prezentate studentilor sai de la Goéttingen in
cursul intitulat ,, Tectonica Eurasiei®.

In succesiunea neintrerupta a stralucitelor sale lucriri apare — in
anul 1940 — cartea ,,Introducere in structura Americii* (717 pagini) de
¢ importanta stiintifica fundamentala.

Ca urmare a cercetirilor intreprinse pe teren in Romania, in com-
pania celor mai calificati geologi autohtoni si dupa ce efectuase in prea-
labil, timp de cifiva ani, o temeinici analizi a bibliografiei corespun-
zatoare, Stille isi consemneazi convingerile intr-o noud carte : Evo-
lutia geotectonica a Carpatilor*, aparuta in anul 1953 §i care reprezintj
0 sinteza cit se poate de reusitd a formarii muntilor nostri.

In al noudlea deceniu al veitii sale, Stille, Doctor Honoris Causa
a universitdtilor din Berlin, Jena, Tibingen, Hannovra, Sofia, a con-
tinuat sa studieze si sa publice. In anul 1958 (cind implinise 82 de ani)
a publicat incd o carte de o importantd deosebita : , Tectonica asintica
in imaginea geologicd a pamintului¥,
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In anul 1964 a apirut in U.R.S.S. un volum omagial — editat
de forurile academice — cu o foarte interesanti culegere din operele
-Jud Stille.

Simpatia spontand, pe care marele savant si neintrecut profesor
o iradia in jurul sau, devenea tot maj puternicd, pe mdisurd ce aveai
ocazia sd-1 cunosti marile sale insusiri spirituale si sufletesti.

Profesorul Stille considera ci nu numai Terra, pe care o studiase
atit de profund, reprezintdi o mare unitate, dar cd insdsi omenirea
alcatuieste un singur tot in care trebuie si domneascd solidaritate si
armonie deplind, deoarece existd spatiu cu resursele materiale si spiri-
tuale necesare pentru progresul si fericirea tuturor. Unei omeniri har-
nice, intelepte si unite, pamintul ii poate asigura cele mai bogate si
frumoase perspective.

La mai putin de trei luni dupd ce a participat cu o minunata
prospetime spirituald la sarbatorirea celor 90 de ani, organizati in
semn de nemdrginita dragoste, recunogtinti si admiratie de catre fostii
sai studenti, s-au inchis pentru totdeauna ochij inca vioi pind in ultima
clipd. Ei au incetat a mai reflecta lumina sclipitoare a mintii marelui
cercetator. Aceastd lumind vie a patruns in cele mai intunecate adincuri
ale pdmintului, pentru a face si apard mai stralucitor adevirul geo-
logic izvorit din imensitatea spatiului si a timpului. Mina agerd, care
a purtat condejul peste mii si mii de pagini in ritmul neostenit al
gindirii, a ramas nemiscatd. Inima viguroasd plind de entuziasm pentru
stiintd si de iubire pentru oameni, fird deosebire de nationalitate, rasa
sau credintd, a incetat sa mai bata.

Vor ramine insd vii ideile izvorite din mintea patrunzatoare a
genialului geotectonician, a meticulosului stratigraf, a geologului care
imbina in chip armonios profunzimea analizei cu o neintrecutd atot-
cuprinzatoare putere de sinteza.

Ar fi posibil ca anumite rezultate mai noi ale cercetdrilor, reali-
zate in ultimele decenii in domeniul geostiintelor, si nu se integreze
in unele ipoteze emise de Stille. Asa cum l-am cunoscut, sintem convinsi
ca maestrul, daca ar mai fi in viatd, ar fi incintat si felicite pe fiecare
cercetator, care ar aduce noi adevaruri la lumina.

Ideile sale vor continua si triiasci si sa stimuleze cercetdrile noi,
datorita admirabilei si impunatoarei opere stiintifice pe care a
infaptuit-o.

/ b 0 s -
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FELDSPATHIZATION PROCESSES IN THE CRYSTALLINE
LAINICI-FAIUS SERIES (VILCAN MOUNTAINS-ROMANIA)!
BY
NICOLAE STAN 2

Sommaire

Etude des processus de feldspathisation de la zone de
Leinici-Paius, Liinfrastructure du versant méridional des Monts de Vilean
{Carpats Méridionales — Roumanie) d'age baicalien est constifuée de la série cris-
talline de Lainici-Paius et des roches granitoides. Les roches granitoides ont une
prigine en partie magmatique (granitoide anatectique de Susi{a), en partie méta-
somatique (roches feldspathisées). La métasomatose alcaline a affectée tant le
granitoide anatectique de Susita que la série de Lainici-Pdius. Les principales

structures migmatiques sont représentées par des ophtalmites, nébulites, pegmatites.
Les roches feldspathisées, postcinématiques en rapport avec l'orogenése baicalienne

ont apparu a la suite de la circulation preéexistente de certaines solutions alcalines
preumatolitiques-hydrothermales (T~523°C). Cette conclusion résulte des observa-

tions de terrain concernant les occurences des feldspathes alcalins aussi bien que
des investigations effectuées dans le laboratoire : étude microscopique, éiude géo-
chimigue, comparative des roches feldspathiques, détermination de la triclinicité
des feldspathes alcalins. La source des alcalis provient, durant le processus évolutif
geotectonique du géosynclinal, de la désalcalinisation du substratum sialique situg
tout prés du domaine anatectique (~ 10 km de profondeur) ; dans une moindre
mesure la source des alcalis peut étre supposée comme étant le résult de la diffé-

renciation des magmes anatectiques.

CONTENTS
_ Paz.
1. Introduction . . ., . . % 6
2. Concepts Evolution Re“ardmg the pre-Alpme Geologwal Structme of the"
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! Thesis of doctor’s degree maintained on June 30th, 1975, at the University
of. Bucharest ; paper received at the editorial staff on July 3rd, 1975 and *tcce.pted
lo be publlshed on October 18th 1975: |
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The concept of feldspathized rocks can be taken into discussion
only in connexion with the genesis of granitoid and metamorphic rocks.
The controversy between Neptunists and Plutonists-begun in the second
half of the 18th century by Werner (1749—1817) and Hutton
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3 FELDSPATHIZATION PROCESSES T

(1726—1797) contributed to a more complex understanding of the forming
processes of the granitoid rocks.

At the end of the 19th century the German school from Heidel-
berg through the bright personality of Rosenbusch exerted a strong
influence on the geological views as regards the genesis of granitic
rocks. The granites were considered to had been formed exclusively
by crystallization-differentiation from basaltic magma ; the penetration
of the granitic solutions into the adjacent crystalline rocks was not
admitted as possible. At the same time the French school — represented
by Michel-Lévy, Lacroix, Barrois and Termier — drew
the attention on the role played by mineralizer agents. These ones,
rising from depth to the upper parts of the Earth as “Colonne filtrante”,
are capable to modify the chemical composition of the crystalline
schists, the effect being their feldspathization or granitization. As a
matter of fact, Virlet used the term of “roches d'imbibition” for the
feldspathized crystalline schists since 1884. The mineralizer agents made
up of gases, volatile substances, borates and alkali had generally an
obscure origin, even if some of the French authors referred to the
magmatic solutions.

In 1907 Sederholm distinguished within some crystalline schists
a newly-formed quartz-feldspathic part of granitic composition and
denominated these rocks as “migmatites”. The migmatites and impli-
citly the feldspathized rocks were formed by penetration and injection
of metamorphic rocks with solutions of granitic composition. The ichor
emanates from the abyssal zones where the pre-existent rocks were
remelted. The melting process was called anatexis and the process
through which new rocks resulted, palingenesis. Sederholm explained
in this way much better the origin of the mineralizer agents, too. At
the same time Holmquist considered the neosomatic fraction of the
migmatites as taking place in situ due to the ultrametamorphism pro-
cesses undergone by the erystalline schists.

From a certain point of view Holmquist's idea was reinterpreted,
extended and exaggerated by Perrin and Roubault, Ramberg
and Lapadu-Hargues. According to their opiniﬂwa;granites are
the result of the ultrametamorphism. During the mefamorphic pro-
cesses the metasomatic chemical reactions take place in solid state on
regional scale. The granitophile elements concentrate “per descensum”,
give rise to granites, while the granitophobe elements migrate “per
ascensum”. Thus the feldspathized crystalline schists represent an inter-
mediate stage between genuine granites and cnystalline schists.

Eskola who already defined in 1915 the concept of metamorphic
facies, between 1932—1935 in a series of papers, demonstrated, starting
from Sederholm’s idea, the petrogenetical imporiance of anatexis
and palingenesis processes. The metamorphic rocks reaching the great
depth in the earth’s crust displayed in the first stage a state of partial
fusion. This differential anatexis in situ closely related to the high-
grade metamorphism amphibolitic facies has as result the migmatites

4 \l Institutul Geologic al Romaniei
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8 N. STAN 4

formation. As temperature is increasing toward depth, the quantity
of melting is increasing too, originating palingene magmas capable to
generate granitic batholiths. Eskola also underlined the role of quartz-
feldspathic solutions as control factor of granitization and metasomatic
feldspathization of the crystalline schists.

Wegmann (1935) agreed that metasomatism played and impor-
tant role in the genesis of migmatites, feldspathized rocks and granites,
and he appreciated that the ions exchange took place through and inter-
granular film or through a wet flow medium.

It is noteworthy to point out that the anatexis hypothesis assumed
from the Neptunists the idea according to which the granitic rocks had
necessarily a liquid-magmatic phase and from the Plutonists the con-
ception according to which these rocks are result of the highest range
of metamorphism (ultrametamorphism) ; or, in other words the anatexis-
palingenesis concept reject the plutonist idea which considered the
metamorphism as a product of the granitic intrusions, and at the same
time the extreme neptunist conception which showed that granites had
never a magmatic state. '

If till the appearance of the anatexis theory the ideas dispute
took place on exclusivist position in respect that for Neptunists all
granites, migmatites and feldspathized rocks had a metasomatic origin,
and for the Plutonists the same rocks had a magmatic origin, at present
in most cases both accept more or less the polygenesis of the granitoid
rocks. In this way Read (1957) as a “transformist” used the term
“granites and granites” while Turner and Verhoogen (1960) as
convinced magmatists mentioned that: “The magmatist must admit,
from evidence afforded by transitional contact zones, that under favo-
rable circumstances exchange of material between magma and wall
rock may be an important petrogenic process, perhaps leading to gra-
nitization of the wall rock for considerable distances from the original
contact” (p. 381).

Mehnert (1968) in the paper “Migmatites and the origin of
granitic rocks”, taking into discussion both the origin of the meta-
somatic granitoids and the magmatic-anatectic ones, is convinced of
the polygenesis of the granitoid rocks. The problems become more
complicated when the discussion referred to the same and concret
object. Not always the field data and the laboratory investigations give
enough evidence to draw a conclusion in a certain sense. With all pro-
gress made in the last decade concerning the experimental researches
that refer to crystallization-differentiation from magma (Tuttle and
Bowen, 1958 ; Piwinskii and Wylle, 1968) rendering the ana-
tectic processes (Winkler and von Platen, 1957-1962; Krank
and O ja, 1960), the migration of some metasomatic ions in the presence
of some solutions (Wyart, Curien and Sabatier, 1961;
Orville, 1962, 1963; Wyart and Sabatier, 1962, 1965), deci-
phering the inner structure of the potash feldspars by X-ray method
(Laves, 1952; MacKenzie and Smith, 1956; Megaw, 1962;
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Marfunin, 1962), and a geochemical study of the trace elements
(Heier and Taylor, 1959; Barth, 1961; Heier, 1962; Goni,
1966 ; Hall 1967) — the problem of the granitoid rocks origin as well
as that of the feldspathized ones are in many cases still unsolved.
Some granitoid rocks initially anatectic-magmatic, subsequently under-
went intense metasomatic and tectonic transformations which change
their primary character ; in other cases the crystalline schists are so
intensly and homogeneously feldspathized that they easily can be mis-
taken, from all points of view, with the magmatic-anatectic granitoids.
Although in many cases a thorough survey of the region could lead to
well defined conclusions regarding the origin of the granitoid rocks.

The study region is an obvious example proving the coexistence
of the anatectic granitoids besides the metasomatic ones.

2. CONCEPTS EVOLUTION REGARDING THE PRE-ALPINE GEOLOGICAL
STRUCTURE OF THE VILCAN MASSIF

The first researches which refer to the geological formation of
the Vilcan Mountains are presented in the relevant literature at the
end of the 19th century and the beginning of the 20th century.

Stefadnescu in 1883 considered the granite from the Gorj
Mountains as piercing the crystalline schists. Dridghiceanu (1890)
mentioned these granites as piercing even the Mesozoic formations.

Inkey (1891) and Mrazec (1897) brought the earlier main
information regarding the petrographic character and the general struc-
ture of the South Carpathians.

Mrazec classified the crystalline schists in two groups: the
First Group, of high-grade metamorphism, injected by aplite-pegmatite
solutions, and the Second Group of low-grade metamorphism associated
with granitic, granodioritic and gabbroic intrusions; the Mesozoic sedi-
mentary rocks are overlaying the two metamorphosed rock groups. The
metamorphism age is considered ante-Hercynian, or more probably
Hercynian.

Munteanu-Murgoci (1905, 1912) pointed out the abnormal
tectonic relationships between the two geologic units established by
Mrazec: the Getic Nappe (Ist Group) overthrusts the Danubian
Autochthon (2nd Group). The overthrust began during Middle Creta-
ceous but — as Codarcea demonstrated (1940) — unfolded with higher
ampleness and reached its completion during the Laramian movements.

The Vilecan Mountains belong to the Autochthon or according to
Streckeisen (1932) to the Paring Crystalline-

Ionescu-Bujor (1911, 1912) studied the granitic massif from
the Vilcan Mountains, describing it as “Susita granite” a concept intro-
duced in the relevant literature by Mrazec (1897). Susifa granite is
classified by lonescu-Bujor according to texture, mineralogical
composition and areal development, into three main types : Suseni gra-
nite, Tismana granite and amphibole granite. The author also described
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the contact metamorphic phendmena with the adjacent crystalline
schists.

The detailed geological researches in the geographic massives
were carried out in the South Carpathians beginning with the first
half of the 20th century. This stage represents a progress as regards
the more exact knowledge of the development of the geological events
in the Vilcan Mountains, too. )

Manolescu published in 1937 “Etude géologique et pétro-
graphique dans les Muntii Vulcan”; the text is accompanied by a
map, scale 1:75.000, on which he separated the formations of the
Getic Nappe (Lotru Crystalline), Autochthon formations (Paring Crys-
talline) and the Mesozoic sedimentary deposits more or less metamor-
phosed (Infragetic Complex). Within the Danubian Crystalline unit. the
Susita granite — synonim with Ionescu-Bujor Suseni granite — is
considered older than Tismana granite. The crystalline formation of ante-
Carboniferous age is subdivided into two subunits : Amphibolites Com-
plex together with detritogen-tuffitic Clastic Series which developed
northward, and Lainici-Paius Series predominantly quartzitic-arkosian
with development in the median and south part of the massif; the
last one together with the Susita granite are pierced by pegmatites,
aplites, porphyries and lamprophyres. Between the two great units
there is an important and old tectonic dislocation of east-west trending,
reactivated even by the Alpine movements, and denominated by
Manolescu “Pasul Vulecan-Jiu-Reci Tectonic Zone.”

The epizonal metamorphism of the Lainici-Paius Series developed
during the Caledonian diastrophism, after which the basic rocks were
intruded ; as a result of the metamorphsim of these basic rocks during
the Hercynian orogenesis Amphibolites Complex was formed (M ano-
lescu, 1937).

A new stage of knowledge of the geological structure of the Vilean
Massif has begun since 1950.

Pavelescu and Pavelescu contributed to the deciphering
of the massif Infrastructure. The terms of “Dragsan Series” and “Tulisa
Series” were introduced in the geological literature. The Dragsan Series
comprises two complexes : Amphibolites Complex and Sericite-Chlorite
Complex, and according to Manolescu synonyms with Amphibolites
Complex and respectively with Clastic Series. The Sericite-Chlorite
Complex is also considered transgressive and discordant both over the
Amphibolites Complex and Lainici-Pdiug Series. The feldspathized
Drégsan and Lainici-Pdius Series are presumed to have been meta-
morphosed initially under amphibolitic facies, in most part subsequently
retromorphosed under greenschist facies (Pavelescu, Pavelescu,
1962, 1970 ; Pawvelescu, 1963).

A part of the lower stratigraphic level which formerly was eon-
sidered as belonging to the Infragetic Complex and mentioned by
Manolescu as “Schela Formation”, was divided by Pavelescu
in two parts : the Tulisa Series and the genuine Schela Formation.
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The Lainici-Pédius Series and the Amphibolites Complex of the
Dragsan Series are — according to Pavelescu and Ridileanu (1963)
— Precambrian in age, the Sericite-Chlorite Complex is Cambrian-
Ordovician, and the Tulisa Series of Silurian-Carboniferous age. The
age of the Schela Formation sensu stricto is presumed to be either
Carboniferous (Drdghici et al, 1967, Draghici, 1970) — as
Mrazec initially considered it (1897) — or Carboniferous-Liassic
(Semaka, 1963 ; Mutih ac, 1964).

As the granite from the Danubian Autochthon pierced even the
Sericite-Chlorite Complex of the Dragsan Series and granitic elements
are included in the Carboniferous Conglomerate horizon of the T ulisa
Series, Codarcea and Pavelescu (1963) considered the granitoid
emplacement as taking place during the Caledonian orogenesis.

Nowadays, there is no consensus of opinion regarding the stra-
tonomy of the Tulisa Series; the age of this series varies from author
to author between the Cambrian and Carboniferous limits (P ave-
lescu, Pavelescu, 1964, 1966; Solomon, 19643 Stinoiu,
1971, 1972, 1973 ; Nastdseanu, 1973). Micu and Paraschi-
vescu (1970) suggested even the Upper Proterozoic age for the lower
part of the Tulisa Series. According to the last opinions, Pavelescu
(1970) mentioned as possible the ante-Cambrian age of the granitic
massives. In this context, the Lainici-Paiug Series and the Dragsani
Series are distributed to the Laurentian-Huronian and Assynthian oro-
geniec cycles.

Recently, the results of age determination for some types of
graniteid rocks, correlated with data of age determination and palino-
logic ones for some crystalline series from South Carpathians (Dessil a-
Codarcea and Savu, 1967; Silvia Minzatu et al., 1968)*% led
to the conclusion that the Dragsan and Lainici-Pdius Series metamor-
phosed during the Baikalian orogenesis. During this phase of diastro-
phism the granitic batholiths were synkinematically intruded into the
Lainici-Paius metamorphic schists, too. Giusca et al, (1969) men-
tioned the pre-Baikalian orogenesis as being at least partly responsible
of the metamorphism of the series above mentioned.

Savu, in a series of papers (1970—1973), was dealing with
the petrochemistry of the granitoid rocks from the Danubian Autochthon
as well as its tectonic relationships with the surrounding crystalline
schists. In the Vilcan Mountains, based upon the existent data and
personal observations, Savu distinguished three orogenic cycles :
Baikalian Cycle, Hercynian Cycle and Alpine Cycle. The same author
considered that during the Baikalian orogenesis the Vilcan Massif Infra-
structure was consolidated, consisting of the Lainici-Piiug Series and
Susita granite, meanwhile during the Hercynian orogenesis the Super-

1. Solomon Arh. Inst. Geol, Bucuresti.

“8ilvia Minzatu, Maria Lemne, Anca Tindsescu Magda-
lena lIoncicd, Anca Andar, Eleonora Vijdea, S. Atanase Arh.
Inst. Geol. Bucuresti.
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12 N. STAN 8

structure of the same massif with its Tulisa Series and Schela Forma-
tion do appear. The metamorphism manifested many times into Infra-
structure. The metamorphic facies of the Lainici-Paius Series proper
to the greenschists — albite, epidote- bearing amphibolitic subfacies — was
regionally changed to facies characteristic of the contact metamorphism
due to the heat released by the ascending granitoid body. This com-
plex metamorphism of low pressure (~ 4 kb) and variable temperature
(550—700°C) is denominated as synkinematic or Danubian contact
metamorphism and it is paralellized from viewpoint of thermodynamic
conditions with Pyrennean metamorphism. The metasomatic migmatites
from the Lainici-Paius Series have been formed as a result of the
infiltration of natrium-potassium, synkinematic solutions during the
Baikalian orogenesis. The Hercynian movements have affected the for-
mations from the Infrastructure giving rise to lamination and myloni-
tization of the granitoid rocks simultaneously with the dynamic retro-
morphism and hard mylonitization of the Lainici-Paius Series (alloretro-
morphism). The metamorphism of the Tulisa Series is characteristic of
the greenschist facies (quartz-albite-muscovite-chlorite subfacies); the
metamorphism of the Schela Formation took place at the level of the
zeolitic facies toward quartz-albite-muscovite-chlorite subfacies.

Regarding the genesis of the Tismana granitoids there are two
opinions: 1) Bercia and Beroia (19585, 1959)% Pavelescu and
Pavelescu (1962) considered its formation under the metasomatosis
of the Susita granitoid which manifested during the Hercymian oro-
genesis (Rdileanu et al, 1967); 2) Pavelescuand Dimitrescu
(1966) assigned to the metasomatic processes a limited role, the origin
of the Tismana granitoid being essentially magmatic. Berza (1972)
agreed to this point of view, but considered the Tismana granitoid of
Baikalian age. ;

Stan et al. (19647, 19659, Stan (19669 197110, 197211, Stan
(1970) agreed with the metasomatic origin and the regional extent of
the feldspathization of the Lainici-Pdjus Crystalline Series within the
south part of the Vilcan Mountains ; petrochemical and structural argu-
ments have been brought in supporting this idea.

The geochemical behaviour of the chemical elements of the mig-
matized rocks from the Vilcan Mountains was studied by Stan (1970)
and S avu et al. (1974).

3. GEOLOGICAL INFRASTRUCUTRE OF THE SOUTHERN FLANK OF THE
VILCAN MOUNTAINS

The geological infrastructure of the whole massif was built up
during the Baikalian Cycle (Savu, 1970), or even during the pre-

561 Bercia, Elvira Bercia. Arh. Com, Stat. Geol, Bucuresti.

I N. Stan, Gh, Popa, C. Paraschivescu. Arh. Inst. Geol, Bucuresti,

8 N. Stan, C, Paraschivescu, Vierona Ghita. Arh Inst. Geologic,
Bucuresti.

910,14 N. Stan Arh, Inst. Geol,, Bucuresti.
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Baikalian Cycle (Giusca et al, 1970). It is made up of the Drégsan
Series, Lainici-Pdiug Crystalline Series and Susita granitoid pluton. For
the region we are dealing with, namely the southern flank of the Vilcan
Mountains consists only of the last two above mentioned formations
the Dragsan Series will not be analysed here.

r

3.1. Lainici-Paius Crystalline Series

This series is the result of the metamorphism undergone by some
psamitic, subordinately pelitic sedimentary deposits.

The Lainici-Paius Series appears like monocline of ENE-WSE
trending and NNW dipping (Fig. 1) which forms the “northern normal
flank of the major Nedeiu-Susita-Tismana Anticline” (Sav u, 1970).

Fig. 1. — Foliation diagram of the
Lainici-Pdius Crystalline Series ;
between Bistrita Valley and Jiu
Valley. M = 304, Contours : 9—6.4—
3.2—1.6—0.6%,; N 75—85 E/45 N

The crystalline schists are represented mostly by quartzites, felds-
pathic quartzites, quartzitic gneisses, and to a less extent by paragneisses
and micaschists. Subordinately, there are found dolomitic crystalline
limestones, amphibole schists and amphibole gneisses, graphite schists,
porphyroids with magmatic quartz phenocrysts. These rocks are diffi-
cult to be mapped, the gradual transition from one petrographic type
to another being sometimes distinguished on small distances. The
reccurences are numerous and irregular. In addition, it is to be noticed
the striking character of the retromorphism. In many cases the crystal-
line schists have an obvious sericitic-chloritic character so that it is
very difficult {c distinguish the primary minerals in respect to deter-
mine the initial petrographic features. The intense subsequently felds-
pathization undergone by the crystalline schists conceals the petro-
graphic character of the initial rock types too-

. In close vicinity with the rocks from the Susita graniteid charac-
teristic minerals of the magmatic metamorphism are found : sillimanite,
andalusite, cordierite, biotite, garnet. Besides schists and silicates bearing
crystalline dolomitic limestones do appear. The Lainici-Paius Series and
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14 N. STAN 10

the Susita granitoid are pierced by lamprophyres and diorite por-
phyres veins.

For the non-feldspathized Lainici-Péius Crystalline Schists, but
leaving out the lamprophyre vein rocks, diorite-porphyres and por-
phyres emplaced after the feldspathization, we shall use the generic
denomination of ectinites.

3.1.1. Ectinites

The chief minerals of the ectinites are quartz, plagioclase, biotite
and muscovite. The quartz-plagioclase association forms quartzites,
feldspathic quartzites and paragneisses. These rocks are the principal
constituents of the crystalline schists. Biotite and muscovite subordina-
tely participate to the mineralogical composition of the above men-
tioned rocks but they are so abundant that they sometimes give rise
to micaschists with quartz and plagioclase.

Almandine is often found in micaschists and paragneisses.

Calcite, dolomite and graphite appear in the crystalline series as
lens-shaped calcareous-dolomitic accumulations of small size and as
graphitous schists, more subordinated to the other petrographic
rock types.

Actinolitic hornblende is quite accidentaly, taking part to the
composition of amphibole schists or amphibole gneisses.

Quartz is present in quartzites in proportion of 70—90%,. The
relict blastopsamitic structures are due to the gritty-conglomerate ini-
tial material. Some crystals exhibit a porphyroblastic development with
lobate-amoeboidale outlines: The plagioclase feldspar is very often
intensive altered and the determination of anortitic content in many
cases is hardly to be done. Usually, it is crowded with secondary mine-
rals : zoisite, clinozoisite, sericite, calcite sometimes epidote. When
fresh, the plagioclase exhibits polysynthetic twinning. The anortite
content is rather variable and it is noticed its sensible increasing from
cast to west. If in the Jiu Valley-Susita Verde-Suseni Zone, the anortite
content is of 5—15%,, in the Bistrita Valley-Bistricioara Zone the ancrtite
reaches 30%,. These data correspond to the observations carried out by
Savau (1970) and Berza (1972).

Biotite and muscovite appear as either small nests or as more or
less continuous and twist bands.

The accessory minerals of the ectinites from Lainici-Pdiug Crys-
talline Series are sphene, apatite, zircon, rutile, magnetite and more
rare pyrite.

The structure of the ectinitic rocks varies depending on the mine-
ralogical composition. The granoblastic and granolepidoblastic structure
are the most frequent. The lepidoblastic structures are subordonate ;
more rare the granometablastic and the nematoblastic ones are found.

Even if, as already mentioned, the stratigraphy of the crystalline
schists is difficult to be carried out,.one may state that the garnets
bearing psamitic gneisses are grouped especially in the northwestern

-'-’J- -‘\' - = s
_i: L Institutul Geologic al Romaniei



i1 FELDSPATHIZATION PROCESSES 15

side of the southern flank of the Vilcan Mountains, meanwhile the
quartzites and the feldspathic quartzites appear in the southeastern
zone, and the micaceous quartzites in the northeastern sector of
the region.

Chemically, the ectinites of the Lainici-Paius Crystalline Series
are plotted in ACF, A’KF triangle within the domain of the graywackes
and clays (Table 1 and Fig. 2). It is to be mentioned the low-grade
alluminium content of the crystalline schists.

TABLE 1
ACF — AKF eclinite values '?

| | |
No. | Sample | A C I ¥ A’ K o
[ [
1 ; 145 31,44 13,22 55,34 21,03 15,07 63,90
| 2 | 163 40,75 9,00 50,26 32,96 14,87 52,17
[ 3 111 36,00 11,04 52,96 24,44 23,69 51,87
4 97 29,42 11,61 58,86 19,34 16,65 64,01
5 442 37,64 12,18 50,18 28,66 14,85 56,49
6 2372 51,82 35,46 12,72 47,00 16,46 36,54
| 7 101 36,36 9,99 53,64 24,97 24,23 50,79
‘ 8 168 32,09 14,81 53,10 18,34 25,29 56,37
{ 9 I 149 46,60 7,74 46,10 38,72 14,80 46,48
i 10 i 280 30,78 38,52 30,70 0,00 0,00 0,00
| 11 192 30,72 13,03 56,25 19,35 19,12 61,53
| 12 175 | 4576 16.86 | 37.38 34,72 20,37 44,91
| 13 178 31,85 15,24 52,91 19,08 20,18 60,74
14 261 33,54 21,76 44,70 18,50 11,32 70,18
15 95 47,76 8,74 43,50 37,15 21,44 41,41
16 172 40,77 13,51 45,72 32,05 14,20 53,75

12 The chemical analyses from which the ACF, A’KI" values were calculated are rendered
in table 2,

Fig. 2. — ACF, A'’KF
projection (Winkler's
diagram, 1967) of ecti-
nites from Lainici-Piius
Crystalline Series
——— graywacke field;
1 B and 2, clays and
schistose clays with/or
without carbonate.
———— rich aluminium
clays field.
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13 FELDSPATHIZATION PROCESSES ' 17

3.2. Susita Granitoid

The concept of “Susita granite® was introduced by Mrazec (1897)
for the intrusive rocks that appear in the Vilcan Mountains and Paring
Mountains between the Valari and Novaci localities.

Later on, Ionescu-Bujor (1912) considered as Susita granite the
following granites : Tismana pegmatoide alkaline granite, Suseni chal-
cosodic microgranular granite (corresponding to the Susita granite-sensu
Mrazec) as well as “Amphibole granite” which occurs in the northwes-
tern side of the Vilcan massif-

Manolescu and all the other researchers accepted the notion
of Susita granite as it was described by Mrazec. The denomination
of “Tismana granite” is preserved as well as that of “Amphibole granite”
which nowadays is known as “Frumosu granite”.

Manolescu (1937) stated the magmatic origin of Susita granite,
understanding its differentiation from an unique basaltic melting (sensu
Rosenbusch). As a matter of fact, the former researchers (Stefanescu,
Draghiceanu, Inkey, Mrazec, Ionescu-Bujor) admitted,
more or less explicitly, the same genesis.

The lithogenic origin of the granitic magmas from the South
Carpathians was supposed by Codarcea and Pavelescu (1963)
and later on accepted by Savu et al. (1972—1974). The Susita grani-
toid, in certain zones, were metasomatically feldspathized (Bercia,
Bercia, 19591 ; Stan, 1970 ; 1971, 1972 1%),

The Susita granitoid pluton continuously outerops between Runcu
and Bumbesti within an area of about 40 km? Eastward it is crossed
on a distance of about 10 km by Jiul Valley. The general trending of
the granitoid pluton is WSW-ENE, according to the strike of the crys-
talline schists. Westward, the granitoid pluton plunges and gradually
narrows under the blanket of the Mesozoic limestones and Lainici-
Paius Series. Innermost of the granitoid massif numerous layers of
crystalline schists whose thickness varies from decimeters to tens of
meter are found. These layers generally preserve the tendency of orien-
tation of the major structure of the Vilcan Massif. Sometimes the
granitoid batholith shows laminated facies. On ifs northern side high
lamination of 1—3 km in width leads to the complete transformation of
the granitoid into chlorite-sericite schists. In order to make the diffe-
rence between the granitoids formed by crystallization-differentiation
and the metasomatic granitoids both appearing in the study area, we
shall use the term Susita anatectic granitoid for the first one.

3.2.1. Susifa Anatectic Granitoid

The Susita anatectic granitoid consists of granodiorites and granites
as main petrographic types, the diorites being quantitatively subordi-

13 Op. cit. pet. 6.
% Op. cit. pet. 10, 11.
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nated. Among these rock types gradual transition is very often dis-
tinguished.

The granitoids consist mainly of potash feldspar, biotite, musco-
vite and amphibole; accessory minerals are apatite, zircon, sphene,
orthite and sagenite.

The quartz appears as large amounts in the granites (25—359%))
and granodiorites (20—25%) ; in diorites quartz may lack or may reach
10%,. Within the massive granitoid usually the interstitial quartz has
xenomorphic habit and its undulatory extinction becomes higher in
the laminted granitoid type. Within the mpylonitized granite the elipti-
cally-shaped crystalloclastic minerals are surrounded by small-sized
quartz crystals resulted through the crushing pressure of the mag-
matic crystals, Due to the strong pressure the quartz porphyroclasts
become biaxial.

The chief constituent of the granites is the plagioclase (40—60%, ;
An;-i5) which is twinned in Albite or Albite-Karlsbad law. Usually,
the plagioclase is either sericitized, more rare epidotized or converted
into zoisite and clinozoisite.

The potash feldspar is quantitatively subordinated to plagioclase.
In granites the potash feldspar reaches 20%,, in granodiorites up to
15%, and in diorites up to 10%, sometimes its lack being noticed. The
K-feldspar is represented by perthite sometimes albitized ("’schachbre-
talbite*). Near the contact with the potash feldspar, the plagioclase
shows a narrow albitic reaction rim (0.02—0.10 mm).

The hornblende appears only in granodiorites and diorites in pro-
portion of 10—15%, having two aspects: a) the common hornblende
striking pleochroic : Ng=dark green, Nm=yellowish green, Np=yellow-
light yellow; ¢/ng=23—24° and b) the fibrous actinolitic hornblende
with ¢/ng=16—18°. Savu mentioned the fibrous hornblende in asso-
ciation with stilpnomelane,

The biotite (8—10%) is strongly converted into chlorite with
limonitic aggregates along the fissures. A secondary biotite has been
formed at the expense of hornblende. The aplitic and quartz veins are
the latest manifestation of the magmatic activity related to the grani-
toid pluton. Unhomogeneously spread, these veins penetrate the adja-
cent Lainici-Paius Crystalline Series. The aplites are made up of about
90%, in weight of quartz and plagioclase (Ans_j) ;  biotite, muscovite,
apatite, zircon, sphene, rutile, clinozoisite, epidote, garnet and tourma-
line add to them. The aplitic rock have a suchrose aspect, with pani-
diomorphic-hypidiomorphic texture, and massive and vaguely oriented
structure. The quartz and plagioclase crystals are of small size (1—3 mm)
as compared to the size of the minerals which form the genuine grani-
toid body. This aspect proves the crystallinization of the aplites and
the quartz veins during the final phase of the magmatic differentiation
under low temperature and pressure conditions. The quartz veins are
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generally thin (2—10 om) and white or glassy violaceous in colour ;
sometimes in their inner zone vugs lined with millimetric bypirami-
date quartz crystals do appear. '

4, METAMORPHISM TYPES OF INFRASTRUCTURE

During the three phases of orogenesis — Baikalian, Hercynian
and Alpine — or even within the same orogenesis the Infrastructure
of the Vilcan Massif underwent numerous metamorphic transforma-
tions. On the basis of the data provided by the relevant literature as
well as our observations, the following types of metamorphism can be
distinguished : thermodynamic regional metamorphism, contact metamor-
phism, retrograde metamorphism and alkaline metasomatic metamor-
phism,

4.1. Thermodynamic Regional Metamorphism

This isochemical metamorphism led to the transformation of the
sediments into crystalline schists under the complex action of the
burial metamorphism with diastrophism.

The intensity of the regional metamorphism can be estimated only
generally, as on the one hand most of the metamorphised sediments
were poor in alkali (see diagram A C F : A’KF), so that the index mine-
rals could not have been formed; on the other hand, the subsequent
metamorphic effects succesively juxtaposed and especially the repeated
metamorphism and the alkaline metasomatic metamorphism changed to
a great extent the primary ocharacter of the mineral associations.
Although the plagioclase with an An content which rarely may reach
30%,, the relict biotite and garnet lead to the conclusion, accepted by
other researchers, too (see chapter 2), that the regional metamorphism
took place, at least in some zones, under an amphibolitic facies (sensu
Winkler, 1967); in other sectors, the metamorphism probably de-
veloped under the high-degree greenschist facies. This variation of the
metamorphism intensity seems to correspond to the reality as in the
central and eastern part of the massif the plagioclase shows low An
content (An 135-17"%), while westerly the An content is increasing
(Angs_g0)-

In the deepest zones of the geosincline due to the ultrameta-
morphism the crystalline schists surpassing the lower limit of the
anatexis (T==670°, p=2.000 b: Winkler, 1967) are transformed into
palingene magmas which through crystallization-differentiation  give
rise to the Susita anatectic granitoid. The rise of the anatectic magma
toward the upper zones of the earth is due to the Baikalian diastro-
phism. We consider that the heat released by the Susita granitoid into
the crystalline schists, at the latest level of erosion, could not transform
on a regional scale the metamorphism of the crystalline schists already
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fermed at the moment of the intrusion. Most of the caloric energy
emanated by the granitoid batholith was rapidly consumed at the im-
mediate contact with the crystalline schists almost consolidated, only
minerals characteristic of the contact metamorphism being generated.

During its intrusion the Susita granitoid underwent a slight orien-
tation, due to the regional thermodynamic metamorphism. It got a
gneissic structure, especially visible megascopically. Microscopically the
rock forming minerals are in many cases unaltered and do not show
mechanical deformations. These gneissic facies appear more evident on
the Sohodol and Porcu Valleys and in the Runcu Quarry.,

4.2, Contact Metamorphism

The magmatic metamorphism developed at the contact between
the Susita anatectic granitoids and the Lainici-Paius Crystalline Series.
The involved metasomatosis was manifested on very small distances,
therefore essential is the isochemical metamorphism- In this case the
main control factor was the high temperature of magmas (probably
over 650°C) and in connection with this the contrast of the temperature
between the granitic magmas and the crystalline rocks. Small quanti-
ties of magmatic solutions resulted from the contact reactions have
weakly penetrated into the adjacent rocks. Owing to the development
at an upper level of this process the pressure of the contact metamor-
phism was lower as compared to that of the regional metamorphism.

The minerals specific to the contact thermal metamorphism were
described or only mentioned by Ionescu-Bujor (1911, 1912),
Manolescu (1937), Stan et al. (1964%), Savu (1970), Berza and
Gheorghitescu (1970), Berza et al (1971), The characteristic mi-
neral associations are the following :

— quartz-sillimanite-cordierite-almadine-biotite-muscovite-alkaline
feldspar-plagioclase ;

— quartz-alkaline feldspar-plagioclase-almandine-biotite-muscovite ;

— plagioclase-diopside-hornblende-biotite ;

— calcite-diopside-forsterite-garnet + quartz ;

— quartz-biotite-tourmaline-plagioclase ;

— andalusite-sillimanite-biotite-muscovite-quartz.

Sillimanite appears as well developed crystals, 3—5 cm in length,
oriented with the axis ¢ almost parallel with the schistosity, or di-
vergent spread as minute rods ; 2V =20°; Ng—Np=0.021; cleavage (001)
perpendicular on the axis c is obvious.

Biotite exhibits flaky or lamellar habit with a high polychroism
Ng=brown ; Nm, Np=golden yellow ; 2 V very small, almost uniaxial.
The sagenite sometimes has been separated in the inner part of the
biotite crystals, forming typical textures. Biotite is transformed into pen-
nine (negative elongation with light green polychroism, Ng=yellow-
colourless).

15 Op. cit. pet. 7.
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Cordierite usually is pinnitized and has a very low birefringence :
‘Nim—Np=0.0054.

Muscovite is usually intergrown with the biotite and it is slightly
sericitized.

Almandine exhibits dodecahedron habits. Some almandine crystals
are completely coated by biotite as turban-like aureola.

Tourmaline is a typical pneumatolytic mineral. It appears as equi-
granular or prismatic crystals of 1—2 mm in diameter. The polychroism
is remarkable : Ng=light yellow, Np= brownish vellow. Usually the
tourmaline is associated with biotite on whose expense it was formed ;
while the tourmaline quantity increases, the biotite quantity descreases.

Diopside shows a pale polychroism ; e/ng 41—43° ; sometimes it is
slightly uralitized.

Andalusite is associated with biotite, muscovite, fibrous sillimanite
and quartz. The polychroism is Np=pink, Nm==1light pink ; very often
it is included by the quartz and exhibits an obvious cleavage according
to the elongation direction.

Amphibole is represented by common hornblende which usually
is converted to actinolite, partially opacitized.

Epidote, zoisite and clinozoisite are frequent in the amphibole-pla-
gioclase hornfels. Calcite is present too.

The accessory minerals are apatite, zircon, sphene, pyrite, magma-
tite and orthite.

The contact schists partially preserve the initial structure given
by the regional synkinematic metamorphism ; granoblastic, granolepi-
doblastic and granonematoblastic structures are frequent. Some of the
thermal contact minerals, especially the fibrous ones — as sillimanite,
amphibole and even the lamellar minerals — do not always display a
conformable disposal with the initial structure of the rock, but a non-
conformable one. The “decusate” structures are in many cases obvious
and significant ; they show that the contact minerals were formed during
a subsequent stage of the regional metamorphism. The parageneses men-
tioned are locally developed, mostly in close vicinity of the anatectic
granitoid rocks.

The sillimanite, cordierite, almandine, biotite and muscovite schists
appear along the Jiu Valley, Mare Valley (Vai de Ei) and Bilta Valley.
Almandine, diopside, forsterite, brown hornblende, biotite schists are
present along the Ldcsori Creek and Sohodol Valley near the contact
with the limestones, crystalline dolomites and amphibole schists. The
hiotite-tourmaline hornfels have been encountered along the Viezuroiu
Valley.

4.3. Retrograde Metamorphism
Unlike the types of metamorphism mentioned, the retremorphism

took place in the Infrastructure of the region during a long time inter-
val, namely from the end of the Baikalian orogenesis till the Alpine
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orogenesis. The Hercynian and Alpine foldings which determined the
formation of the Superstructure of the Vilcan Massif did not accen-
tuate the regional metamorphism of the Infrastructure, but on the
contrary they contributed to the retromorphism of this one. The Her-
cynian metamorphism of the Tulisa Series is slighter than the Baika-
lian metamorphism, and the Alpine metamorphism of the Schela For-
mation is less intense than the Hercynian metamorphism (see chapter
2). Consequently, the primary mineral associations of the crystalline
schists of the Lainici-Paius Series and of the granitoid rocks adapted
themselves to the new conditions of the lower temperature and pres-
sure. The dijunctive tectonic dislocations or the dynamometamorphic
overthrusts, as well as the postmagmatic solutions contributed, during
different stages of the Massif evolution, to the retrograde metamorphism
of the initial facies of the Infrastructure.

In the Susita anatectic granitoids the Baikalian retromorphism
(*autoretromorphism”, Savu, 1970) has manifested by many transfor-
mations of the chief primary minerals. Due to these transformations the
plagioclase has been converted into sericite, albite and epidote; the
biotite and hornblende have been replaced by chlorite, phengite and
asbestus (Manolescu, 1937; Trifulescu and Teodoru, 1963).
Stilpnomelane is included by quartz, albite and orthoclase of low tem-
perature (S avu, 1972). All these aspects give evidence of the postmag-
matic soluticn circulation.

We must admit that within the ecrystalline schists, the retrograde
metamorphism hegun to manifest before the feldspatization for the fresh
alkaline feldspars and the newly formed quartz contain inclusions of
altered ‘minerals, i.e. chloritized mafic minerals, saussuritized and seri-
citized plagioclase. The intensly feldspathized zones coincide at a regio-
nal scale with the intensly mylonitized zones. The last ones constitute
favourable channels of access for the alkaline solutions which produced
the feldspathization. The general orientation of the dislocation plans,
the overthrusts from the end of the Baikalian orogenesis are materia-
lized in the trend of feldspathization zones. The N 75—85 E strike of
the crystalline schists coincided with those of the feldspathized zones.

The retromorphism of the Infrastructure went on during the post-
Baikalian orogenic phase (alloretromorphism : Savu, 1970); evidence is
given by the changing due to lamination of the Susita granitpids on
the north side of the batholith into sericite-chlorite schists. As
Manolescu supposed (1937) over the sericitization produced by
hydrothermal solutions circulation, an intense sericitization determined
by the stress superposed. The mylonitic facies is developed during the
Hercynian and/or Alpine movements, as the Susita metagranitoid
overthrusts tectonically the Schela Formation of Carboniferous-Liassic
age. The transition from the muassive facies to the laminated one is
gradual and may he followed continuously step by step in the outcrops
along the Susita Valley. As one may notice, the trend of the post-
Raikalian dynamometamorphic stress superposed over the Baikalian one
(Fig. 3 ; see diagrams 1 and 3 c d).
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The phenoblasts of alkaline feldspar from the Susita granites and
of the crystalline schists lasted rather well durnig the crushing proces-
ses. The alkaline feldspar phenoblasts are contorted or crushed only in

Tig. 3. — Microtectonic diagrams of fissures and foliations in Susita anatectic
granitoid (Susita Valley). a) Fissures in massive structure : transversal (okl), N 0—
15 E/90° ; longitudinal (hol) N 80 W—80 E/60—80 N ; diagonal (hko), N 45 W/40—

0 N ; M = 263 ; km. 2.900. Contours : 3.8—3.0—1.9—0.79. b) Fissures in granitoids
silightly laminated : (okl) N 20 w/90° ; (hko) N 35—45 W/40 N ; (hol) N 45 E/65

N; M = 213; km, 2.950. Contours : 4.7—3.7—2.9—1.8—0.7%,. ¢) Fissures and folia-
tions in laminated granitoid : fissures (okl4-hko) N 45 W/60 N—90° ; foliations N

65—70/65—70 N; M = 140; km. 3.100. Contours: 14.9—10.7—35—1.4—0.7%,
d) Foliations: N 75—80 E/45 N; M = 155; km. 3.300. Contours : 12.9—9.6—6.4—3,
: 2—0.6%.

cases of very intense mylonitization of the rocks, but even then they
preserve their mineralogical boundaries as compared to the other mine-
rals from the rock matrix which are intensly chloritized and. sericitized.
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4.4. Alkaline Metasomatic Metamorphism

The regional metasomatic metamorphism is characterized by reac-
tions of replacement between the paleominerals and minerals, due to
the circulation cf some postmagmatic pneumatolitic hydrothermal solu-
tions. These magmatic solutions could circulate far away from the
initial magmatic source. The metasomatic metamorphism has an alkaline
character and a regional development through the Infrastructure and it
gave rise to feldspathized rocks and manifested both within the anatec-
tic granitoids and especially in the Lainici-Paius Series.

In 1937 Manclescu explained the transformation of the crys-
talline schists into “gneisses” (feldspathized rocks) as result of the con-
tact metamorphism. due to the presence of granitic apophyses and aplite-
pegmatitic veins, By this, he meant that the migration of metasomatic
elements was strictly limited. The first Romanian researcher who poin-
ted out the possibility - of migration of alkaline metasomatic ions at
great distances from the original source was Ghika-Budesti (1934) ;
within the Danubian Autochthon this fact was suggested by Bercia,
Bernaia (1958, 1959 16), : :

As for us the regional alkaline metasomatic metamorphism in the
Vilcan Mountains is a dependent process firstly on the tectonic evolution
of the Danubian geosyncline and implicitly subordinated to the rising
of the anatectic magmas. In the study region, the anatectic granitoid
rocks are associated with metasomatic rocks. But this relationship is
not a sine qua non condition. Thus, for example, there are known cases
when the anatectic-magmatic granites are intruded in the crystalline
schists unaffected by feldspathization (Mehnert, 1968), as there are
cases when in the metamorphic fields feldspathized magmatic granitoids
do not appear (Ghika-Budesti, 1940; Dimitrescu, 1964;
Arion and Ignat, 1970; Balintoni, 1975). These examples prove
the relative independence of the development of the two magmatic and
metasomatic processes. They show that the migration of the metaso-
matic solutions to great distances is a reality 7 the metasomatic front
may surpass, on vertical, the upper limit of an eventual deep-seated
granitic batholith. It is also proved that the metasomatosis does not
take place at a regional scale directly connected with the presence of -a
magmatic granitoid pluton, but is more conditioned by certain tectonic
premises (see chapter 10).

The metasomatic metamorphism associated to the anatectic grani-
toids took place in the Vilcan Mountains during the final phases of the
orogenic cycle in an open system, the migration of the postmagmatic
solutions being favourized by major and deep fractures which appeared
during the last stages of the Baikalian diastrophism. For these reasons
the pressure under which the metasomatic metamorphism took place
is lower than the pressure which led to the developing of the regional
metamorphism ; the submagmatic temperatures are much lower as com-
pared to those which generated the anatectic magmas.

16 Op. cit. pet. 5, 6.

4 \l Institutul Geologic al Romaniei
IGR:



5 |
Wi

21 FELDSPATHIZATION PROCESSES

5. FELDSPATHIZED ROCKS

On the whole, in the Massif Infrastructure the metablastesis deve-
loped regionally being at the same time selective. Zones more or less
feldspathized with variable thicknesses from centimeters to hundreds
of meter alternate with non-feldspathized ones. All these zones are
almost parallel having a N 75—85 E trend. The paleosome of the feds-
pathized rockes shews in very many cases a high range of tectonization
as compared to both the neominerals it associates with, and the
adjacent ectinites. Thus, the alkaline metablastesis was produced along
the weak resistence zones which formed the ways of access of the
pneumalolitic-hydrothermal solutions. The metasomatic process is also
selective as compared to the initial mineralogical constitution of the
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Fig. 4. — Veins carrying grey alkaline feldspars (1) cross cutting confact zone
vetween crystalline schists (2) and Susita anatectic granitoids (3); a) Vi_joaia
: Valley ; b) Sohodol Valley.

— 3
Fig. 5. — Aplitic vein (1) cross cutt-
ing Lainici-Paius Crystalline Series
{2) ; the aplite is itself cross cut by Fig. 6. — Grey alkaline-feldspar por-
a pegmatoid vein (3) consisting of phyroblasts cross cutting an aplitic

alkaline feldspars ; Bistrita Valley vein contact; Ciresu Valley,
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rock. As known in other regions (Mehnert, 1968), the pure quartzites
are slightly affected by metasomatosis, while the quartizites with only
‘minor amount of plagioclase or micas constitute competent metasomatic
medium, The graphitous schists behave as resister. The dolomitic limes-
tones gave the pargasite-tremolite-brucite skarns (Berza and Gheor-
ghitescu, 1970). The Susita anatectic granitoids suited perfectly to
the alkaline metasomatic substitutions.

The palimsest structures are characteristic of the feldspathized
rocks. Both in the anatectic granitoid and in the crystalline schists these
ones are obvious due to the presence of some brown-violaceous alkaline
neofeldspars 5—10 c¢cm in size contrasting with the size of the paleomi-
nerals they are associated with. The phenoblasts are non-homogeneously
distributed either in the outcrops or in the handspecimens.

The alkaline neofeldspars sometimes constitute pegmatoid struc-
tures which cross the contact between the anatectic granitoids and the
crystalline schists or penetrate the aplitic veins (Fig. 4. 5. 6).

5.1. Macrostructure of the Feldspathized Anatectic Granitoid (Susita)

The grey alkaline feldspars are found both in the massive and in
the gneissic structures of the Susita granitoids. In the massive one, the
neofeldspars are typically represented in granites, granodiorites and
quartz-diorites along the Jiu Valley. It is to be mentioned as having a
genetical significance the high amount of grey potash feldspars which
iIs contained sometimes by the quartz-dierites. The quartz-diorites must
usually have about 109, of potash feldspars ; the abundance of the grey
alkaline feldspars in the quartz-diorite matrix (Fig. 7) is not compatible
with their magmatic origin. The conclusion is, that the grey alkaline
feldspars superposed metasomatically over the already consolidated gra-
nites, granodiorites and diorites. In this respect it is to be mentioned that
sometimes the potash feldspar content of quartz diorites is higher than
the content of some granites.

The gneissic structure of the feldspathized Susita granitoid may
be distinguished along the Vijoaia Valley and in Runcu Quarry. In
these sectors there "are present pegmatoid veins consisting of quartz
(~ 10%) and grey potash feldspar (~ 90%) which cut across the gneis-
sic-granite lineation.The isolated small-sized phenoblasts (3—4 mm) are
spread by haphazard into the neosome (Fig. 8).

. All these field observations lead us to the conclusion that the
feldspathization is postkinematic as against the Baikalian orogenesis.

When the Susita granitoid rocks are strong laminated they are
without doubt alike the chlorite-sericite schists. In these cases it is dif-
ficult to realize if the feldspathization was produced after a granitic
or a crystalline schist paleosome. Such a situation was found eastern
of the Vilcan Mountains in Zanoaga-Borzii Vineti Zone. Here, the lami-
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nation principally affected the anatectic granitoids. The transition from
the gneissic structures to the strongly laminated ones may be followed
in the field, In this zone we must also admit the presence of some
intercalations of crystalline schists strongly mylonitized ; the garnet
reliets found in some of the mylonitized rocks give evidence of their
crystalline nature. This is lacking in the Susita anatectic granitoid.
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Fig. 7. — Feldspathized quartz-diorite exhibiting massive structure: (a) Solitar
smoky K-feldspars; (b) associated with feldspathic veins made of smoky alkaline
feldspars ; Jiu Valley ; Meri downsiream 500 m.

The K-feldspars sometimes Karlsbad twinned appear as more
or less idiomorphic phenoblasts with the boundaries slightly fringed,
the maximum size being of 10—12/1—2 cm. Usually they are dispesed
parallel to the foliation, sometimes the neofeldspar phenoblasts appear
accidently disconfermable with the gneissic granitoid lineation. While
the granitic matrix is obviously oriented, the alkaline feldspars, 3—5
cm in length, are unaffected by the stress. It appears as the feldspat-
hization took place after the granitic rocks had previously got the schis-
tose structure (Fig. 9). While advancing upstream to the Zinoaga-Borzii
Vineti region, the granitoids become more and more laminated and all
of a sudden they are transformed into quartz bearing sericite-chlorite
schists. As compared to this high degree of mechanical stress of grani-
toids, the K-feldspar megacrystals disposed almost perpendicular along
the schistosity of the paleosome are strongly crushed while the pheno-
blasts oriented parallel to the lineation are less or not at all affected
(Plate I, Fig. 1). An inferpretation of the field observations, for the
determination of the temporal relationships between the deformation
and feldspathization, would be the following : the emplacement of the
anatectic granitoid magmas during the Baikalian diastrophism took
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place under the stress; some of the granitoid rocks have consolidated
initially as gneissic granites with schistose structure, followed by the
metasomatic feldspathization. Most of the potash . feldspars have been
oriented with axis c¢ parallel to the gneissic lineation of the granitoids,
others being oblique-angled or perpendicular as against the schisto-
sity and lineation ; a late dynamic Hercynian or Alpine metamorphism
affected the phenoblasts, especially those grown with axis c parallel to
the wvectors, according to which the metamorphism forces manifested.
As the Hercynian or Alpine stress had almost the same direction and
superposed over the Baikalian stress, generally most of the alkaline
feldspar megablasfs subparallely disposed to the initial gneissic linea-
tion preserved their primary aspect rather well. But when the post-
Baikalian metamorphism actioned strongly, the alkaline- phenocrysts are
twisted in the paleosome matrix (Plate I, Fig. 2).

The intensity of the post- Balkahan dynamic metamorphism in
some of the Z&noaga-Borzi Vme‘;l zones is very strong ; this fact could
. be explained as this zone is sited in close vicinity, southward of the
" great tectonic line Pasul Vilcan-Reci-Jiu. The pushing and over-

thrusting of the Amphibolitic Series over the Lainici-Paus Series mani-
fested during different stages, probably till the Alpine orogenesis; the
movements took place always along the same direction, namely north
loward south. These repeated movements produced according to Mano-
lescu the displacement of the “porphyroid granites” from Borzii-Vineti.

Fig. 8. — Feldspathized Susifa gne- Fig. 9. — Gneissic granitic with K-
issic granite. The pegmatitic vein feldspar phenoblasts. Zanoaga-Bor-
(1) cross cuts the lineation ; solitar zii Vineti area ; Porcu Valley.

grey alkaline feldspars are spread
by haphazard ; Runcu Quarry, So-
hodol Valley.

5.2. Macrostructure of the Feldspathized Crystalline Schists
(Lainici- Paius Series)

The intensity of the feldspathization process in the Lainici-Paius
Crystalline Series is variable. The manifestation of the phenomenon
more or less in a certain zone is conditioned by the initial petrographic
nature of the schists which underwent the feldspathization by the tec-
tonization degree of the zone as well as by the volatile and alkali
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elemendts concentration of solutions. The factors mentioned determined
a wide range. of textural and structural aspects of the migmatic rocks,
mainly represented by ophthalmites and nebulites. The other structures,
e.g. agmatitic, phlebitic, ptygmatic, lit-par-lit, etc. resulted from the
mode in which the alkaline quartz-feldspathic vein neosome is disposed
.as compared to the paleosome of the crystalline schists. : -

Taking into account Mehnert’s classification (1968) we shall des-
eribe the feldspathized rocks of the Lainici-Paius Series as ophthalmites,
nebulites and pegmatoids.

5.2.1. Ophthalmites

The ophthalmitic structures are widespread northern of the crystal-
line series, where a stronger feldspathic micaceous character is outs-
tanding. -

The neosomeis represented by solitary porphyroblasts of potash
feldspar and quartz. '_

The K-feldspar phenoblasts have variable sizes frequently ranging
up to 3—5/0.5—1 cm, and very rare up to 10—12/1—1.5 c¢m. Their
colour is ranging from grey-violaceous, grey-whitish to white and the
luster is nacreous. The K-feldspar phenocrysts are distributed by hap-
hazard : in some parts of the crystalline schists they are very rare
(10—12%) while in the others they reach 70—75%,. Sometimes this pre-
gressive enrichement in- K-feldspar phenocrysts may be followed even
in a handspecimen. When the alkaline-feldspars are very abundant, the
rock has a quasigranitic aspect, vaguelly preserving the primary schis-
tose structure (Fig. 10). The potash feldspars are in most cases oriented
almost parallel to the lineation and foliation of the rock, but rather
often they are oblique-angled or even perpendicular to the lineation

S

Fig. 10. — Biotite-almandine bearing arkosian gquartzitic schist becomes

progressively enriched in white/grey K-feldspar phenoblasts (a) ; gra-

dual transition to homophane-porphyroblastic structure (b) ; Susita Verde
Valley.
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and foliation. The micaceous minerals are sometimes molding the pheno-
blasts or are disposed rectilinear and parallel to the general lineation
of the rock. Biotite flakes may be included by neosome. The quartz
neoporphyroblasts appear as nests of 1—3 mm in size.

In an outcrop from Dealul Creek at about 3 km from the conflu-
ence with Susita Valley, the crystalline schists display microfolds, as
a rare phenomenon encountered in the region. Along the schistosity of
these microfolds white potash neofeldspars which are following the

Fig. 11. — Alkaline neofeldspars

penetrating along foliation (a) or

cross—cutting microfold-lineation (b).
Dealu Creek.

texture of microfolds appear. Some of the K-feldspar phenoblasts are
cross-cutting the microfolds lineation (Fig. 11), pointing out that the
feldspathization took place after the end of the orogenic movements
within a medium already consolidated. The fact that most of megablasts
are oriented conformable with paleosome lineation and foliation could
be explained by the general tendency of increasing of the crystals ac-
cording to the plans of minimum resistance; this orientation has been
accentuated by subsequent younger dynamic metamorphism superposed
over the same directions with the older ones.

9.2.2. Nebulites

In some sectors the crystalline schists of the Lainici-Pdius Series
underwent an inhibition feldspathization. The rocks which have been
affected by such process had initially a feldspathic character, being re-
presented by feldspathic quartzites or biotite bearing quartizitic parag-
neisses. The idiomorphic alkaline neofeldspar has a grey-violaceous or
white colour and small sizes up to 0.5 cm. In some zones, along distan-
ces of meters or hundreds of meter, the mixture between paleosome and
neosome is homogeneous giving the impression of real magmatic grani-
tes. Some of them as leucogranites or as genuine magmatic granites
have already been described. But a thourough study of these rocks
shows that the paleosome and the neosome are not perfectly mixed. In
the biotite bearing feldspathic schists intensly feldspathized sometimes
one may distinguish oriented “phantom-traces” which represent the bio-
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titic paleosome incompletely assimilated (Plate II, Fig. 1, 2): in the feld-
spathic quartzites no matter how intense should be the feldspathization
one may still distinguish remobilized drop-shaped quartz crystals 1—2
em in size, as well as relicts of crystalline schist bands (Plate III,
Fig. 1).

The progressive intensity of feldspathization of the crystalline
schists may be followed step by step in the outcrops along the Bistrita
and Lunga Valleys. Between the intensly and slightly {feldspathized
zones or between the last ones and the crystalline schists there are
always gradual transitions (Plate III, Fig. 2). It is to be mentioned that
only the Susita anatectic granitoid displays clear-cut contacts with the
crystalline schists.

5.2.3. Pegmatoid Structures

On the whole the pegmatoid veins (1—2 m thick) consist of
K-feldspar neosome (80—85%), sometimes albitized, and quartz
(5—10%). Subordinately muscovite, biotite, plagioclase and garnet are
added. The predominant grey-violaceous colour is given by the grey
potash feldspar. Some veins are made up of white and grey potash
feldspar mixture or more rare only of white-alkaline feldspar.

In the regional context the pegmatitic veins are widespread in
close vicinity of the Susita or Tismana granitoid massifs. Northward
they become more rare. The most frequent are the phelebitic structures,
then agmatitic, stromatitic and pytgmatitic ones.

The phlebitic structures develop either parallely to
the paleosome foliation or intercept it (Fig- 12). The boundary between
the neosome and paleosome is in most cases diffusive. Very often the
feldspathization got laterally an incipient nebulitic character (Plate IV,
Fig. 1). The contacts between paleosomt and neosome become clearer
where the crystalline schists are dominantly quartizitic (Plate IV, Fig. 2).

Fig. 12. — Phlebitic-pegmatoid structures (2) in Lainici-Paius Crystaline Series (1) ;
a) Macris Valley ; b) Bratcu Valley.
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The stromatic structures result form the. rhythmic
alternation of alkaline-feldspathic neosome according to. certain planes
parallely disposed. Such structures rise on the crystalline schists initially

Fig. 13. — Lit-par-lil structure (a) ; gradual feldspathization passes to
homophane-microgranular structure (b). Susita Verde Valley.

made up of layers petrographically and chemically heteregeneous. The
contacts between paleosome and neosome clear-cut if the resister paleo-
some is an almost pure quartizite, but such cases are rarely found
(Plate V, Fig. 1). But if the crystalline schists. are made up of layers
with not a great chemical discrepancy the stromatitic structures show
less clear boundaries between paleosome and neosome ; the Teldspars
orientation become hesitant. In other cases the stromatitic structures are
formed on the -account of some previous crystalline schists mineralo-
gically and chemically homogeneous. The alkaline feldspathic neosome
penetrates easily along certain planes of minimum resistence, viz. folia-
tion, primary stratification and cleavage planes. As the feldspathization
advanced, sometimes the lit-par-lit structures pass gradually to nebu-
litic structures (Fig. 13).

The agmatitic structures are well developed southward
of the crystalline series along the Susita. Valley (km 6.7). They also
appear along the Bistrita Valley and more rare along- the Suseni and
Sohodol Valleys. The agmatitic structures from the Susita Valley are
characterized by the presence of some crystalline schists boulders “of
0.5 m in size included by grey-violet alkaline feldspar matrix. Isolated
grey alkaline feldspars are also found into the crystalline schists boul-
ders made up of quartzites and biotite-bearing feldspathic quartzites
(Fig- 14). The contacts between neosome and paleosome are more or
less clear cut. This agmatitic structure seems to have been risen by
the breccifiation of the. crystalline schists, followed by the invasion of
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some alkaline solutions. This interpretation is suggested by the fact
that the lineation of the included boulders are not: parallel one to
another. Aleng the Bistrita Valley the agmatites seem to result through
the cirulation of some pegmatitic solutions along fissures within an
already consolidated medium. The lineation of the erystalline schists
fragments are parallel between them (Fig. 15).

Fig, 14, — Agmatitic  struc-

ture. Schist fragments (1), 1 m.

in size, are “floating” in al-

kaline feldspathic neossome

(2) (Schollen structure). Su-
sita Valley-km 6.7.

The ptygmatic structures are seldom - present; they
appear along the Bistrita Valley and within the Runcu Quarry. As one
may see on plate V, figure 2 beside a ptygmatic structure there is a
vein almost rectilinear which cross-cuts the rock lineation. The ptygma-
tite and the vein have mineralogical composition of grey potash feldspar
and little quartz. The conclusion is that the ptygmatic structure was

Fig. 15. — Agmatilic structure. Neo-

feldspatic veins (I} cut geometric

blocks of paleosome (2). Bistrita
Valley—lm, 12.5.

not simultaneously formed with the crystalline schists folding, but as
the vein which cross-cuts the lineation proves, after the end of post-
kinematic stress. '

Petrogenetic Significance of the Alkaline Feldspars Occurrence

The - described structures are frequently found in many other me-
tamorphic domains associated or non-associated with the anatectic-mag-
matic granitoid rocks. Their genetic interpretation is different from one
zone to another which may correspond to one objective reality. But, on
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the other hand for some zones their genesis is controversial which de-
monstrates the possibility of the elaboration of some subjective hypo-
thesis.

Generally the ophthalmitic, nebulitic and pegmatoid structures may
take place in two ways, i.e. in situ, during the metamorphic processes
evolution or metasomatically. The first alternative presumes two va-
rianst : the involving of the regional ultrametamorphism or the exis-
tence of the alkaline feldspars even before the manifestation of the
low-grade regional metamorphism.

Within the Vilcan Mountains the hypothesis of the ultrametamor-
phism cannot be accepted as the metamorphism grade — at the present
level of erosion — is too low and therefore incompatible with the inci-
pient anatexis. Even if we admit a transfer of ions from the upper
parts or from the adjacent ones which would not involve the presence
of some meltings (sensu Perrin, Roubault, Lapadu-Hargues), the forma-
tion of the feldspathized rocks structures could not be explained in
connection with the Susita anatectic granitoids. The last ones display
clear cut contacts with the crystalline schists and generate a thermal
contact metamorphism. As we mentioned, the transition between the
Susita granitoids and the feldspathized rocks would have been gradual.

The existence of the detritic alkaline feldspars in the initial sedi-
ments which have been subsequently metamorphosed — hypothesis
which excludes the intensity of the regional metamorphism — is hard
to be admitted, for the alkaline feldspars are found both in the crystalline
schists and in the Susita anatectic granitoids.

The cccurrences of the alkaline neofeldspars, their relationships
with the crystalline schists and the Susita anatectic granitoids lead us
to the conclusion that the nebulitic, ophthalmitic and pegmatoid structures
have a metasomatic postkinematic genesis.

In favour of the metasomatic origin the following arguments may
be taken into account :

a) the presence of phenoblasts and alkaline feldspar veins both
within the Susita anatectic granitoids and in the crystalline schists ;

b) the existence of numerous and different stages as regards the
intensity of the feldspathization ;

c¢) the nonhomogenous and accidental distribution of the alkaline
feldspar phenoblasts in the outcrops. In this respect some quartz diorites
contain even a higher amount of alkaline feldspar than the granites ;

d) the diffuse contacts between the crystalline schists and the
ophthalmitic or nebulitic granitoids. The paleosome structure has always
the same orientation with the neonfeldspathized crystalline schists.

The fact that the metasomatosis was postkinematically produced

as compared to the Baikalian orogenesis is certified by the following
remarks :

’ b . 5 A -
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a) the disposal of the solitary phenoblasts and of alkaline feldspar
veins oblique-angled or perpendicular to the lineation both in the gneis-
sic anatectic granitoids and in the crystalline schists ;

b) the cross-cutting of the anatectic zones between the Susita ana-
tectic granitoids and the crystalline schists by pegmatoid veins conta-
ining K-feldspars. Such relationships are cited as certain proofs in
favour of the metasomatic origin of the alkaline feldspars (Mehnert,
1968) ;

c) the occurrence of megablasts of smoky potash feldspars with
aplites. Stone and Austin (1961) also mentioned in the Cornmenellis
granites the presence of potash feldspars which cross-cut the contacts
between the granites and aplitic veins. This fact could be interpreted
as an outstanding proof of their postkinematic metasomatic origin.

As a conclusion it may be said that the synorogene Susgita anatectic
granitoids as compared to the Baikalian diastrophism are represented
by two synchronic aspects such as massive and gneissic. Subsequently
they underwent together with the Lainici-Paius Crystalline Series a
metasomatic feldspathization. The dynamic post-Baikalian metamorphism
superposed along the same direction over the Baikalian one affected
in different sectors the feldspathized rocks, giving them laminated-
mylonitic structures (Fig. 16).

5.3. Morphology, Microstructure and Mineral Occurrences
of the Feldspathized Crystalline Schists

The feldspathized rocks consist chiefly of the following minerals :
quartz, plagioclase, alkaline feldspar, biotite, muscovite and garnet. The
accessory minerals are apatite, sphene, zircon, orthite.

The feldspathized rocks from the Vilcan Mountains exhibit all
the possible transitions from the plutonic structures (characteristic of
the granitic rocks) to the blastic structures typical of the crystal-
line schists.

Excepting the massive feldspathized anatectic granitoids, the
coexistence of schistose-mylonitic structures with the guasi-massive ones
is frequent.

The minerals of the migmatitic paleosome are strikingly tectonized
and predominantly transformed to an aggregate of secondary minerals.
The primary minerals are hardly distinguished. Biotite and garnet are
partially chloritized, plagioclase is decalcificated and crowded with
grains of zoisite, clinozoisite epidote ; muscovite is sericitized and biotite
is decolorated. The paleoquartz as variable amounts is cataclazed ; the
grains are disposed parallely to the schistosity, and form either bands
or elongated nests which alternate with aggregates and rectilinear or
sinusoidal stripes consisting of micaceous and feldspathic minerals retro-
morphosed.

The neosomatic fraction is made up of quartz porphyroblasts and
alkaline feldspar. More rare biotite, muscovite and chlorite neopor-
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phyroblasts have been found. The neominerals size is contrasting with
those of the paleocrystals. The crystal morphology, their occurrences
and - the textural-structural context -are significant for the felds-
pathized rocks. ;

The orientation of the inner poikilitic textures in the structural
context of the analysed rocks is very important for the establishing
of the metamorphic sequence as compared to the deformation phases
of the crystalline schists (Z wart, 1962). '

5.3.1. Quartz

Microscopically the quartz of the feldspathized crystalline schists
from the Lainici-Paius Series shows two main aspects: a) the palec-
quartz of small size (0.02—0.8 mm) intimately integrated in the pri-
mary structure of the rock, and b) neoquartz of larger but variable
¢ize (0.5—5 mm) with inclusions, lobate and fringed contours, concor-
dantly oriented or “floating” into the schistose structure of paleosome
(Plate VI). The neoquartz appears either as juvenile quartz limpid and
perfectly homogeneous from optical point of view, or as porphyroblasts
more or less optically homogeneous, with mosaic-like texture.

The mineral inclusions of quartz are identical with the minerals
of paleosome, presenting as the last ones, an advanced degree of alte-
ration and mechanical crushing. Aggregates of zoisite, clinozoisite, seri-
cite, partially or totally chloritized biotite, muscovite, sericitized mus-
covite, plagioclase more or less transformed with polysynthetic
twinning, slightly undulated or broken, garnet and quartz are included
by a quartz porphyroblast (Plate VII).

The vermicular and tentacular-shaped neoquartz cross-cute the
cleavage-or the boundaries between minerals (Fig. 17, 18). The juvenile
quartz is characterized by- small extinction angle (40-—45°) and by
transparence.

Fig. 17. — Vermicular and anioeboid;é.l-shaped juvenile
quartz (Q) replacing muscovite (1\*[11), biotite (Bi) and plagio-
clase (Pl) in nebulite. Bistrita Valley—km. 10.100.
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The quartz porphyroblasts with mosaic-like texture show at a
continuous turning of the microscope stage that they are made up of
small aggregates of quartz whose diffuse boundaries alternatively
disappear into the relative homogenous crystal (Plate VII, Fig. 1. 2).
Sometimes the quartz phenoblasts optically homogeneous in the inner
part presents toward the peripheric zones the same mosaic-like struc-
tures which prolonge into the paleoquartz as “flames” along the rock
schistosity (Plate VI, Fig. 3). This remark suggests the formation of
neoquartz at the expense of some older crystals by remobilization anc

Fig. 18, — Juvenile gquartz replac-
ing sinuous polysynthetically twin-
plagioclase,

reorientation of the crystalline texture of the last ones. The recrystal-
lization does not appear as a result of the dynamo-metamorphic effects,
for by their presumtion the accidental sites as well as the amoeboidal
boundaries of the neoquartz as compared to the rock schistosity could
not be explained. It appears as plausible the hypothesis of paleocrystals
“welding” concemitantly with the gradual reorientation of their indi-
catrix, due to the circulation of some juvenile siliceous solutions with
catalytic role. From the quartz paleocrystals remobilized in this way,
the quartz neoporphyroblasts with mosaic-like texture which inherited
or not the primary cataclastic structure of rock has generated. Simul-
taneously with the remobilization of the old crystals, if the silicious
solutions did not encountered quartz paleocrystals, the juvenile quartz
replaces other minerals such as micas, plagioclases and garnets
(Plate VII).

The homogeneity of the old crystals within the limit of a por-
phyroblast is not perfect even when the meosaic-like texture is not
distinguished. In this way a proof is given by the permanence of one
or more extinction waves which are sweeping the microscopic field by
the turning of the microscope stage. Thus, a complete homogeneity of
neoporphyroblasts resulted from the remobilization of the old cataclized
crystals do not take place. These are porphyroblasts with a more advanced
degree of recrystallization as compared to those which have a typical
mosaic-like texture. Other neoporphyroblasts optically homogeneous
show an extinction angle below 90° but even with high values (70—85°).

The quartz is a mineral sensible to the action of the dynamic
pressure. The stronger the pressure is, the greater its extinction angle
is. Based on this principle and starting from the premises that the
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younger geological formation are less metamorphosed than the older
ones which underwent younger metamorphic movements, Maier and
Caulea (1968) tried to determine the relative age of some Romanian
granitic massifs. We addopted this principle for the comparative ana-
lysis of the wvariation of extinction angle of quartz crystals from
ectinites, feldspathized rocks and massive anatectic granitoids. Thus, we
try to verify on a large scale, and to prove in other way, taking
into account the morphological forms described, the quartz polygenesis
of the feldspathized rocks.

As one may notice on diagram from Figure 19, the indicatrix
of the quartz crystals from ectinites shows — for each thin sec-
tion — constant deformations (variation interval of ~ 6°). Taking
into account the six analysed thin sections, the extinction angle of
quartz increases from the zones less tectonized (~ 60°) toward the
zones more intensly tectonized (~ 80°). In this respect it is significant
the behaviour of quartz within the massive granitoids, where the extine-
tion angle is almost constant both for each zone (variation interval
of ~ 5% and within the comparable zones (variation interval of
~ 8—9°). As one expected, the quartz extinction angle of the meta-
morphosed actinites reaches high values, up to 83°, while in the grani-
toid massive rocks, this does not reach more than 55°.

For the ophthalmitic and nebulitic rocks, and especially for peg-
matitic rocks in the same thin section (the remark being valid for all
thin sections), the values of the extinction angles are variable, ranging
6n an interval of 41° (i.e. thin section no. 96 = 46—87°). Thus, while
the value intervals of the quartz extinction angle in any thin section
of the Susifa massive granitoids or ectinites are very narrow, those
of the feldspathized rocks and pegmatites are very broad. In conclusion,
within the non-feldspathized rocks there is a single quartz generation,
while within the feldspathized rocks there are many quartz generations.
The juvenile quartz postkinematically formed as against the Baikalian
dynamic metamorphism shows small values between 40—45° (if it was
not too much affected by the post-Baikalian dynamic metamorphism) ;
the quartz neoporphyroblasts with mosaic-like texture resulting from
the fusion of paleocrystals, due to the circulation of the juvenile
siliceous solutions have different but generally high values (55—90°)
according to the reorientation and homogeneity degree of paleocrystals.
In most cases the paleocrystals have intermediate values (65—75%).

9.3.2. Alkaline Feldspar

The alkaline feldspar is represented by microcline, microcline-
perthite, often albitized, and albite. The crystals are panidiomorphic
and xenomorphic.

The microcline frequently albitized is sometimes Karlsbad
twinned. The twinning plane is parallel to (010). The cleavage plane
(010) is less obvious than (001) one. The microcline twinnings are

/-

W/ ¥ Institutul Geologic al Romaniei

IGR



36

N. 'STAN

" 40

'S¥D01 pasdleur 2yl ul zjaenb jo 9(SUR UOHOUNND JO LONBLIBA — ‘6T S

. odhy &Q%a%m,tmar

LOleUI 3130 46 O

FIYATHY UG LN
. 2 _
Lt paInseaLll e |

1

YOI XS ZJ18nl |

¥ |

; _
[

1

. = |
Yoly23s Uyy 4O OF |
: ok

1

plojesl a1ya3seue

sy ot .
#f 4 aarsseL BSNG

9 L € S eIl O SO L

gel
66
96 E=
g%l
b B R S

24111957

2 HYoo S

2/662

BE

4 0¥

—1 09
— 04

-1 08

Institutul Geologic al Romaniei

i/

GR



“37 FELDSPATHIZATION PROCESSES 41

‘parallel on (010) and (100) crossing- at 90°. The extinction angle
Ng [ (010) = 7—19°; 2V =  +60—88°; Ng = 1.522—-1.527;
Np = 1.518—1.521; Ng—Np = 0.004—0.005. X-rays diffractogrames
of three microcline crystals show a triclinicity of 0.75—0.95 17,

The poikilitic structures of- the alkaline feldspars are frequent
(Plate VIII). They were formed due to the partial metasomatosis of
paleominerals by the potash neofeldspars. In some:thin sections. con-
tinuous sequence of neofeldspars formation concomitantly with the
gradual replacement of peleosome could be distinguished (Plate VIII,
Fig. 1, 2, 3). Small xenomorphic nuclei of alkaline feldspar appear and
develop during the incipient stages along the minimum resistance planes.
Usually the last ones are fissures cleavages or joining planes between
minerals. These nuclei gradually grow and begin to join. Simulta-
neously the older crystals are corroded and incorporated in the young
growing crystallographic lattice. While the crystals develop, the degree
ol idiomorphism of. potash felspars is more obvious and the inclusions
are scarce; the adjacent paleocrystals are in some cases pushed out
due to the crystallization power, This aspect is obvious especially when
the neofeldspars develop perpendicular to the schistosity. The included
minerals are plagioclase usually converted to sericite, kaolin, and zcisite.
quartz, biotite partially or totally chloritized. and garnet. The included
minerals are sometimes oriented parallely to the schistosity ; moreover
the paleominerals cross cut the paleosome-neosome boundary (Fig. 20).

Fig. 20. — Parallel structures. Neosome inner structures have the same orientation

with external paleosome structure. Plagioclase (Pl) and biotite (Bi) are cross cuti-

ing the neosome-paleosome boundaries. (a) Ophthalmite ; Schodol Valley. (b) Oph-
thalmite ; Vijoala WValley.

7 Analyst : Florica Popescu. Institute of Geology and Geophysics Bucharest.
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Thus the neofeldspars develop postkinematically in a rather quiet
medium. Other times, the included minerals are spread by haphazard
within neosome. All these aspects point out the initial structure of the
rock paleosome (Fig. 21).

Another interesting way of association between inner structure
of neofeldspars and external structure of paleosome 1is the following :
the inclusions from neoporphyroblasts are oriented between them and
are parallel only to the paleocsome structure from their vicinity. On

Fig. 21. — Quasi-irregular
structure. Inner and external
structures display a  vague
orientation tendency. Nebu-
lite ; Macris Valley.

the whole, the lineation of the inner structure has another direction
as compared to the external lineation (Fig. 22). Probably, after the
metasomatosis, younger Hercynian or Alpine dynamometamorphic
movements affected the previous structures.

Fig. 22. — Nonparallels structures. | s
Inner microstructure of K-feldspar |[;
is oblique-angled as against the ex- [f|-",
ternal structure. Ophthalmite ; Ma-
cris Valley. ;

Albite of the feldspathized rocks shows various morphological
aspects. In perthite the albite forms with the potash feldspar short
fusiform intergrowths, parallel between them, erossing the cleavage
planes. The boundaries between albite and potash feldspar are rather
outstanding.
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The perthitic structure is cross cut by thicker and continuous
bands of albite, demonstrating a late metasomatosis (Plate IX, Fig. 1).
Even the microcline lattice is sometimes invaded along the cleavage
and twinning planes by albite which forms rather large patches within
the crystal (Plate IX, Fig. 2).

+

Fig, 23. — Polysynthetically twinned Fig. 24. — Antiperthites arose by
albite replaces K-feldspar (micro- deep replacement of microcline by
cline). Nebulite; Vija Valley. albite, Nebulite ; Vija Valley.

The fissures from the K-feldspar are sometimes lined with fine-
grained albite thin polysynthetically twinned, associated with neo-
quartz. This albite is of juvenile origin and younger than the potash
feldspar. The rim-like albite has been formed in situ as result of the
replacement between plagioclase and potash feldspar.

The albitization phenomena especially develop along the Lunga
and Vija Valleys. The slightly sericitized albite, polysynthetically
twinned, has remarkable size (0.5—10 mm), a perfect cleavage on (001)
and weaker one on (010); the extinction angle Np | 010 = 15—18°;
Ng = 1.539 ; Np = 1.529 ; Ng—Np = 0.010 ; 2V = -}74° It strongly
corroded the potash feldspar (Fig. 23). This presumtion of potash
feldspar corrosion by albite and not vice-versa relies only on a fact
generally accepted — in many other regions — that the potash felds-
pathzation of higher temperature is followed by an albitic one of lower
temperature (Mehnert, 1960; Esker, 1966; Pavelescu, 1963);
also the presence in some zones of the metasomatic antiperthites
(Fig. 24). The inclusions of microcline are found into albite in remar-
kkable proportions, sometimes in rather great quantities, so that their
interpretation as an unmixing product is not accepted.

4 — c. 188
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5.3.3. Quartz-Feldspar Relationships

The graphic and myrmekitic structures are especially involved.
They are found rather rare in pegmatites and exceptionnaly in
ophthalmites or nebulites. a

The graphic structure sometimes show ambiguous genetical aspects
(Plate IX, Fig. 3). The quartz-feldspar intergrowth is regular and
rather homogeneous. These structures are.made up,.as one may notice,
by more plagioclase crystals, each of them being individualized by clear
cut boundaries. Their magmatic origin addopted by Fersman, Vogt and
more recently by Carman and Tuttle (1963) seems to be suffi-
ciently justified. Although some quartz layers cross cut the boundaries
between the plagioclase crystals which proves in part, at least the impli-
cations of metasomatosis. The possibility of replacement of feldspar by
quartz is supported by Drescher-Kaden (1948), Roques (1955),
Augustithis (1962, b), Seclaman (1971). Within the nebulites
from the Mdcris and Lacsori Valleys, the graphic striictures are clearly
and exclusively the result of a late metasomatic substitution. As one
may notice on plate IX, figure 4, the plagioclase is.{wisted and broken
along fissures, a limpid juvenile quartz with small extinction angle
penetrates. The .nonhomogeneous distribution of quartz in feldspar is
remarkable. Sometimes, the quartz develops in appreciable proportion,
substituting the plagioclase to such extent that the character of the
graphio structure is completely concealed (Plate X, Fig. 1).

The graphic structures result also. through the replacement of
potash feldspar by quartz (Plate X, Fig..2). This relationship of suc-
cession is illustrated by the two neoquartz vermicules which has optical
orientations slightly different one as against the other; in turn, the
microcline shows the same optical orientation. When the substitution
is advanced, the:quartz develops as porphyroblasts at the expense..of
the potash feldspars which are included by the first one (Fig: 25). The
preferrential replacement parallel to-one of the two twinning planes is
a proof that neoquartz -substituted .for the potash  feldspar and not
vice versa; and also the fact that the potash feldspar “skeleton-like
fragments” which are “floating” .in the quartz mass have the same
optical orientation. s s T b

_ Other times, the potash feldspar includes meoquartz and plagio-
clase (Fig. 26). But, in this case we can no longer specify the mineral
sequence ; we may only state that the distorted and sericitized plagio-
clase is older than potash feldspar and neoquartz; in turn we are not
at all sure that the potash feldspar formed after neoquartz. The only
fact that one mineral is included by the other cannot be always a
chronological argument; thus, we must have some other arguments
such as : optical orientation of minerals, the relationships between their
degree of tectonization, crystal morphology. etc. ' — R

Tt seems that quartz neoporphyroblasts and alkaline feldspar begin
to form concomitantly, the quartz having a longer -genetical” period.

/ Y . 5 A -
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Even if it seems to be included by potash feldspar, neoquartz may be
younger than that one, .

_.The relationships between quartz neoporphyroblasts and potash
feldspar on the one hand and quartz paleocrystals and plagioclase on

s ;

ing
K-feldspar. Solitar relicts [rom the Fig. 26. — Plagioclase is included
upper side show common extinetion. 2 by microcline-perthite. Ophthalmite;
Pegmatite ; Bistricioara Valley. . Léacéasorii Creek.

Fig. 27..— Relationships among quartz neoporphyroblasts (Q)., potash feldspar (FK)
and paleosome made up of quartz (g), plagioclase (Pl), biotite (Bi) and chlorite
g . (C1), Bistrita Valley.

-the other -hand are well pointed out microscopically. Two aspects are
characteristic, many other possibilities being included too (Fig. 27).

- a) neofeldspars associated with quartz neoporphyroblasts penetrate
like .gulfs within the quartz-feldspathic paleosome structure ; the size
differences between the .paleosome minerals and the neosome ones are
remarkable. .. ;
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b) the quartzo-feldspathic paleosome progressively passes to the
neosome structure. The neosome-paleosome boundary is not clear cut
even microscopically. Nearby neosome the mineral sizes are increasing,
their boundaries becoming lobate ; nearby paleosome the minerals have
smaller sizes and less sinuous contours. Thus, it is obvious the way in
which the innermost feldspathization of the crystalline schists takes
place, namely the genesis of the nebulitic structures.

5.3.4. Biotite ; Chlorite

In the feldspathized rocks biotite is an usual paleocsome forming
mineral. Besides, sometimes in pegmatoids the presence of well-de-
veloped biotite crystals (3—5 mm), exceptionally (3—6 cm) with vivid
pleochroism Ng = brown, Np = reddish-brown and disposed more or
less oriented along the rock schistosity has been distinguished. This
biotite has been considered as neoporphyroblasts, its genesis being
related to feldspathization process- Neobiotites are constantly associated
with alkaline feldspar and neoquartz (Plate X, Fig. 3).

Unlike chlorite formed at paleobiotite expense very seldom a
greenish polychroic fibrous chlorite appears in migmatitic rocks; this
chlorite is cross-cutting the rock schistosity and includes fine-grained
quartz and feldspar (Plate X, Fig. 4). The presence of neochlorite is
due to the hydrothermal solution circulation.

Neobiotite and neochlorite are likely younger than neoquartz and
potash feldspar. :

Genelical Significance of Microstructures of Feldspathized
Crystalline Schists

Within the Lainici-Paius Crystalline Series the main genetical
structures are crystalloblastic, cataclastic and metasomatic. The first
two structures exclusively characterize the ectinitic rocks. Metasomatic
structure which superposes over crystalloblastic and cataclistic ones is
typical of the feldspathized rocks.

Due to the cataclasis and mylonitization which followed the
crystalloblastesis the crystalline schist minerals were twisted, broken
or crushed. During the final stage of the Baikalian orogenesis under
the mechanical action of dijunctive dislocations and 'sliding stress, quartz
became intensly microgranular, plagioclase was twisted or broken while
micas less brittle were disposed along the following planes. Cataclasis
and mylonotization had as an imediate effect the incipient retromorphism
of minerals. Superposing over this retromorphic incipient mylonitic
structure, after the end of dynamic metamorphic movements quartz
neoporphyroblasts, - alkaline feldspar, biotite and chlorite have
been formed.

The metasomatic postkinematic origin of neosome is outlined by
accidental orientation of porphyroblasts in connection with mylonitic
schistosity of paleosome, by the existence within the neominerals of
plagioclase with twisted and broken polysynthetic twinnings, by the

’ b . 5 A -
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coexistence of two quartz generations, as well as by the presence of
chloritized biotite, altered plagioclase, both in paleosome and neosome.
The parallelism between poikilitic inner microstructures of alkaline
feldspars and paleosome external microstructures as well as the pro-
longation of paleosome lineation into neosome are also proofs which
certify the growing of postkinematic neominerals.

The coexistence of mylonitic structures with neoblastic ones, as
well as the formation of the last ones after the end of the tectonic
mevements was mentioned in other regions by other authors (Belliére,
1958, 1971 ; Gore, 1968 ; Mehnert, 1969 ete.).

The scarcety of myrmekitic and graphic structures is due to the
post-Baikalian movements which affected the Infrastructure. These
structures are fragile and easily damaged during the subsequent meta-
morphism even of low intensity (Roques, 1955; Seclaman, 1971)

The feldspathized crystalline schists as compared to post-Baikalian
movements may be considered as having a blastoporphyric-blastogra-
nitic structure. Potash feldspar is rather resistent to mechanical stress ;
only where the post-Baikalian strikingly manifested K-feldspar was
fragmented. In turn, in such cases neoquartz cannot be recognized and
distinguished from paleoquartz itself being intensly fine crushed. Some-
times neoquartz appears amygdaloid. Excepting potash feldspar, in such
cases slightly sericitized wherein inclusions of plagioclase are recognized
or biotite more or less chloritized, the whole paleosome is transformed
to a fine-grained sericite-chlorite aggregate ; the chief primary minerals
of paleosome cannot be distinguished, only the accesory minerals such
as apatite, sphene and opaque minerals being observed.

6. COMPARATIVE GEOCHEMICAL STUDY OF FELDSPATHIZED ROCKS

The geochemical behaviour of major and trace elements during
the feldspathization processes presents a special importance in the
clearing up of migmatites genesis.

In the relevant literature there are mentioned numerous examples
which show two main ways of leucosome formation from crystalline
schists, namely : a) according to Holquist’s idea — by a remobilization in
situ of elements within a closed system (Mehnert, 1968 ; Belliére,
1958 ; Suk, 1972; Butler, 1972; White, 1966, etc.). and b) by a
substance supply, sensu Sederholm, coming from outside, within an
opened system (Reynolds, 1946; Harme, 1959; Eskola, 1961;
Dimitrescu, 1964; Marmo, 1967, etc). Other times, a combina-
tion of the two variants is suggested, namely : the granitophyle elements
are considered as partially introduced from outside and partially derived
from the system (Engel, Engel, 1953; Stan, 1970; Savu
et al. 1974).

A comparison between the chemical composition of feldspathized
and non-feldspathized rocks is made on the purpose to enlight the
mechanism of the metasomatic processes development and to establish

T
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the veinitic or arteritic genesis of neosomeé. We have to mention that
the only geochemical studies do not provide certain solutions in the
clearing up of feldspathized rocks origin; these results must be’corro-
borated with the geological observations such as mineral and facies
occurrences, structure and texture of feldspathized rocks as compared
to those of the non-feldspathized ones, with tectoni¢s and general evo-
lution of the region, etc.

The behaviour of the major elements is analvsed starting from
the premisis accepted by most of the researchers that the progressive
regional metamorphism, as Shaw demonstrated (1956), is geochemi-
cally conservative. As it was pointed out by Yoder and Eugster
(Mehnert, 1968) only a decrease of water and oxygen takes place
during the increasing of metamorphism intensity.

The comparative study of both the major and trace elements is
carried out taking into account the individual and general aspects of
the -geochemical processes of feldspathization. When there was possible
to recognize mineralogical composition of feldspathized rock paleosome
and mineralogical composition of ectinites, the discussion refers directly
to the such considered rock couples. Feldspathized rocks with different
stages were compared to the same criterion. These rock couples which
may be compared between them are linked on diagrams by lines. But
when the crystalline schists are strongly feldspathized, the initial mine-
ralogical nature of paleosome is hard to be appreciate. In such cases,
the comparison between the feldspathized and non-feldspathized rocks
is global among ectinites, ophthalmites nebulites and pegmatites. The
ectinites and feldspathized rocks were compared at the same time with
the anatectic granitoid rocks.

6.1, Major Elements

The study regarding the distribution of major elements is based
upon 69 silicates analyses (Tables 2—6). From these 51 analyses are
made in the Laboratory of Geological and Prospecting Enterprise,
Bucharest ; 18 analyses are taken from the relevant literature, namely :
59, 97, 58 (Manolescu, 1937); 27, 40, 44, 68 (Stan, 1970); 45—50,
53, 54, 56, 59, 67, 69 (Sawvu, 1972).

Analysts: Carmen Agrigoroaie (2, 19, 33, 42, 51, 62, 63, 64, 63),
Lucretia Anghel (40, 44), Mariana Cristea (1, 3, 7, 11, 17, 21, 28, 34, 36),
Suzi Iliescu (5, 10, 14, 28, 29, 30, 35, 39, 41, 43, 52), Maria Limaru (6, 32
33), Valeria Manolescu (55, 57, 58, 68), Viorica Merches (4, 8, 9, 15,
16, 18, 20, 22, 23, 25, 31, 38), Cristina Popescu (27), G. Racu (68), Cecilia
Vasiliu (45, 46, 47, 48, 49, 50, 53, 54, 56, 59, 67, 69), Giovanna Z&voianu
(12, 13, 24, 60, 61, 66). '

The weight of the analysed handspecimens is~ 2 kg for ectinites and
anatectic granitoids, 5—7 kg for ophthalmites, 2—5 kg for nebulites, ~ 5 kg for
feldspathized anatectic granitoids and pegmatites.
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TABLE 7

Barth eell
b bl 6 < | i | e | e 1l
No [Sample’ K i Na| Ca| Mg|Fe /Mn|Al |Ti|P Si [ O H Rock type
| | o P J
I 163 | 1,98]2,54|0,71|1,77| 2,27 0,02| 9,58 0,28/ 0,05 66,62| 151,58| 8,42| cctinile
ko2 164 | 3,82| 6,20/ 0,57| 0,77| 1,33 0,03 15,40/ 0,23/ 0,01|62,76| 154,20 5,80 ophthlmite
I 3 111 |2,96| 3,22| 0,72| 1,48| 3,02{ 0,02| 9,26/ 0,02|0,02| 66,00/151,50| 8,50 ectinite
| 4 114 | 2,82} 6,52| 0,72| 1,95( 2,10/ 0,00 12,77 0,10| 0,03 63,25|152,72| 7,28| ophthalmite
| B 442 | 2,46) 1,84| 1,28 2,35, 3,53/ 0,02] 9,93] 0,41 0,05 64,71| 151,10 8,90/ ecctinite
.6 448 | 6,52 3,66| 1,77| 1,94/ 3,66/ 0,02| 19,46/ 0,32| 0,37 56,16/ 152,56/ 7,44| nebulile
7| 2172 11,00/ 4,92| 3,35 0,86 0,56/ 0,00 14,92| 0,15| 0,05| 63,45| 155,74| 4,26| ectinite
8 | 2372 |5,48| 4,60 1,64| 2,97 0,79 0,00| 15,51 0,20| 0,20| 60,16/ 158,16 1,84] nebulite
4 101 | 4,18| 1,34/ 0,93| 2,63| 3,24| 0,00/ 9,85 0,41| 0,05 64,03| 148,64/ 11,36 ectinite
10 102 | 2,16/ 7,68| 0,61 0,10/ 0,97| 0,00| 15,72| 0,05| 0,00| 63,08/ 153,76 6,24| ophthalmite
11 168 | 3,80 2,26| 1,28 1,28 3,18/ 0,05| 10,91| 0,46/ 0,02| 63,18] 145,56/ 14,44| ectinite
12 | 169 | 4,22| 5,40/ 0,86| 1,61 2,46| 0,03| 16,57 0,43| 0,11/ 59,22/ 151,66| 8,34 ophthalmite
13 149 12,96) 1,24/ 0,83] 1,66/ 3,47 0,03| 13,00 0,46/ 0,02 62,83/ 149,64| 10,36| ectinite
14 151 | 4,10) 6,78/ 1,39| 1,13 1,13/ 0,02 12,69| 0,00| 0,02| 62,23| 145,56| 14,56| nebulite
15 280 | 1,54] 0,84| 7,24 2,96/ 4,08] 0,21 13,06| 0,47 0,16/ 57,45| 146,92| 13,64| ectinitc
16 283 | 2,54| 4,60] 2,97| 3,66 3,75| 0,05| 17,38| 0,58/ 0,09 55,86| 147,08/ 12,0f | ophthalmite
17 175 | 3,74 6,28( 2,79 2,42 2,43 0,05/ 19,45| 0,26/ 0,05| 55,70/ 152,20 7,4¢| eclinite
18 174 | 6,22/ 4,74/ 1,53| 0,63 1,79/ 0,02| 14,70| 0,05] 0,10| 62,45|154,62| 5,36 nechulile
19 261 | 2,64|5,18| 4,41| 3,97| 2,45/ 0,05} 18,91| 0,71| 0,04| 55,14 152,94| 7,06 cclinite
20 260 | 5,08]4,60|2,01|1,64| 2,11/ 0,03] 16,61| 0,31/ 0,10( 59,72|152,50/ 7,50 nchulite
21 156 | 3,841 3,90/ 1,51| 1,61| 3,14/ 0,03| 14,04| 0,26/ 0,13| 61,93 151,38 8,62 ophthalmite
22 159 | 4,68/ 6,40/ 0,99| 1,04] 1,90/ 0,00| 16,32| 0,23| 0,00| 60,21|150,84| 9,10/ ophthalmite
| 23| 284 12,84) 4,68 3,60 3,60| 4,68/ 0,10/ 19,04| 0,75/0,16, 53,31| 148,06/ 11,94/ ophthalmite
[ 24 | 285 | 4,18] 4,18 3,32/ 2,41/ 4,55/ 0,05/ 18,33] 0,26/ 0,21| 55,31/ 150,68| 9,32| ophthalmite
TABLE 8
Cation balances
l Rock | ' | :
. K | Na | €Ca | Mg | Fe | Mn | Al | Ti P $i | H
| couples | | JL 7=
. | |
1] 164—163 |+ 1,84| +-3,66| —0,14| —1,00| —0,94( 40,01 +5,28| —0,05| —0,04| —3,86| —2,62
2 : 114—111 | —0,14] +-3,30] 0,00 40,47 —0,92| —0,02| +3,51) —0,08| +0,01| —2,75| —1,22
_3_: 448 —442 !+4,06 +1,82) +0,49| —0,41] +-0,13|  0,00| +9,53| —0,09| +0,32| —7,55| —1,46
4 2172—2372 | +4,48| —0,32) —1,71| +2,11| 4-0.23| 0,00| +0,52| +0,05| —0,15| — 3,29 —2,42|
_5 102—101 —2,02| +6,34| —0,32| —2,53| —2,27| 0,00 +5,87| —0,36| —0,05| —0,95 —5,12|
6 | 169—168 | +0,40| +3,14] —0,42] +0,35| —1,28| —0,02| +5,66| —0,03| +0,09| — 3,96/ —5,90
7| 151—149 1,14 +5,54) +0.56| —0,56| —2,34| —0,01| —0,31| —0,46| 0,00 —0,60| 44,20
8 | 283280 | 41,00 +3,761 —5,07| 40,70/ —0,33| —0,16| +4,52| +0,11{+0,07 | —1,59/ —1,56
9| 174—175 | +2.48 —1,54| —1,26| —1,79| —0,64| —0,03| —4,75| —0,21| +0,05| +6,75] —2,42
10 | 260—261 | +2,35 —0,58| —2,40| —2,33| —0,34| —0,02| —2,30| —0,40| 40,06 4-5,42| +0,44
11 | 159156 | +0,84| +2,50) —0,52| —0,57| —1,24| —0,03) 2,28 —0,03| —0,13| —1,72| 40,45
12 | 285—284 | +1,34 —0,50/ —0,28) —1,19| —0,13| —0,05] —0,71| —0,49| 40,05/ +2,00{ —2,62|
| : |
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51 FELDSPATHIZATION PROCESSES 5

- In order to point out the difference of chemical composition there
were calculated the standard cell for the rock couples as well as cation
balance (Tables 7, 8).

Table 8 shows in most cases the obvious increasing of natrium
and potassium amounts within feldspathized rocks. The negative balance
of potassium for rock couples 101—102 and 114—111 could be explained
by the intense albitization subsequently superposed over a microclinic
or microcline-perthitic feldspatization. It was sufficient that the number
of sodium cations which replaced potassium of the microcline lattice
1o be greater than the number of potassium cations subsequently intro-
duced. so that the balance of the last ones to be negative. The albiti-
zation process is reflected in the mineralogical composition, too. The
substitutional antiperthites are obvicus in certain zones along Porcu
Valley, Lacsori Creek or Bistrita Valley. The unhomogeneous albitic
substitution and its lack of relationship with the subsequent potash
feldspathization is also proved by the variable balance of natrium
{between 6.34 and 1.82); sometimes the values are negative (—0.32;
—1.54 ; —0.58 ; —0.50).

Within migmatitic rocks calcium is weakly decreasing, excepting
the rock couples 448—442 and 151—149.

Magnesium, manganese and titanium are in most cases removed
from migmatitic rocks. Iron is also sistematically removed. This fact
is in accord with microscopical observations which shows the substitu-
tion of the biotite by the K-feldspar in the ectinites.

The substitution of micaceous minerals by alkaline feldspars deter-
mines the dehydration of migmatized rocks. The balance of standard
cells shows H negative values.

The negative and positive phosphorus values, rather unsignificant,
are in connection with the presence of some small and variable amounts
of apatite in the studied rocks.

The silica behaviour is rather interesting. Si0O, is added or eli-
minated while the equilibrium of the granitic composition is reached.
In the ectinites from Lainici-Paius Crystalline Series which initially
had a striking quartzitic character, SiO, was removed from the system.
In turn, the crystalline schists which initially before feldspathzation
had a strong feldspathic or feldspathic-micaceous character became
enriched in SiO, (e.g. the balance of the rock couples 174—175 = -+6.75 ;
260—261 = +5.42 ; 285—284 = -}-2.00.

The evident behaviour of aluminium as compared to silicium
demonstrate that certain ions were brought in, concomitantly with the
removal of others during feldspathization processes, closely connected
to the initial chemical-composition of rock. The individualized rock-
couple balances which are negative for silicium are positive for alumi-
nium and vice versa. Thus, on the one hand is proved that in the
high-grade aluminium crystalline schists — rich in plagioclase and/or
micaceous minerals, and with minor amount of quartz — due to graniti-
zation, concomitantly with the introduction of some SiO, a removal of
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56 . . .. .N.STAN 52

aluminium took place; on the other hand it is demonstrated that in
the' predominant quartzitic. crystalline schists with subordinate amount
of aluminium — bearing minerals plagioclase and micas — during feld-
spathization simultaneously with the introduction of some aluminium,
Si0, was constantly removed (see Tables 7 and 8).
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Fig. 28. — Quantitative rations of alkalis in analysed rocks. The full lines are

indicating alkalis variation of the rock couples (see table 8).

_ For the location of feldspathization within a larger geologic context
from "which petrotectonic conclusions’ may result, there were analysed
and compared on diagrams major elements variation of ectinites, feld-
spathizated rocks and Susita anatectic granitoids. _

' As shown on diagram the alkallis sum is increasing in_ectinite-
ophthalmite-nebulite-pegmatite series (Fig. 28) ;. the anatectic grani-
toids have a low alkalis content than some feldspathized rocks with
nebulitic or ophthalmitic structures. The same conclusion is valid for
the diagram which shows the relationships Na,0O + KO — KyO/Ky0 -+
+ NayO (Fig. 29). Besides, here it is very often pointed out in ectinites
the’ potassium predominance as against sodium which may be linked
with' the significant participation of micaceous minerals :_the ratio
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53 FELDSPATHIZATION PROCESSES 57

K9O/Ky0 + NayO is higher than 0.5 in most cases. In  ophthalmites
and nebulites the ratio KyO/K,0 + Na,O is higher or lower than 0.5.
It is predominant either natrium or potassium, but the general tendency
is of potassium predominance. In pegmatite the potassium is obviously
predominant. Susita anatectic granitoids are richer in natrium ; in
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~Fig. 29. — Alkali variation ; ectinites (1) -field A-: ophthalmites

(2) -field B ; Susifa anatectic granitoid (4) and feldspathized ana--
tectic granitoid (5) -field C ; nebulites (3) -field D ; ‘pegmatites (6)
~field E.: - * . ¢ Gatie T2

turn, within the feldspathized anatectic granitoids potassium is more

abundant than sodium. In this. way a subsequent potash feldspar enric-
hment of anatectic granitoids is pointed out. ; _ :
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58 N. STAN 54

The diagram seen in Figure 30 shows the progressive decreasing
of Fe' -+ Fe" and Mg contents, concomitantly with the increasing of
feldspathization intensity. '

The main minerals of granitoid rocks Q-Ab-Or (mezonorm : Ta-
bles 9-13), projected on the triangle seen in Figure 31, delimit five
significant petrogenetic domains. On this diagrams it is also plotted

L4

. Fe'+ Fe"

= % 4+ 0 @
L TR S R (R

®
[+1]

A

M3

Fig. 30. — Fe” 4+ Fe"/Nat+K/Mg ratio in ectinites (1)

~-field A ; ophthalmites (2) and nebulites (3) -field B ; Su-

sifa anatectic granitoids (3) and feldspathized Susita ana-
tectic granitoid (4) -field B ; pegmatites (6) -field D.

ihe eutectic domains determined by experimental researches (Tutitle
and Bowen, 1958). The Susita anatectic granitoids field superposed
over the experimentally determined eutectic domain of magmatic rocks.
Winkler (1967) considered such coincidences as a proof of magmatic-
anatectic origin of the analysed rocks. In other domains of the rocks
plotted on the ternary diagram Q-Ab-Or are only partly superposed
cver the magmatic eutectic domain. Thus, the ophthalmites domain ap-
pears to be enriched in @, while nebulites domain is enriched in Ab
and Or components. The pegmatite area is strongly elongated toward
Or component. The quartzitic schists of the Lainici-Paius Series poor
in orthoclase occupy Ab-Q side being sited mainly outside the eutectic
composition (Fig. 31). The conclusion is that the nebulitic and ophthal-
mitic granitoid rocks, as well as the pegmatoid ones are not of eutectic
composition. Some analyses of these non-magmatic granitoids are pro-
jected within an eutectic domain, but this fact is due to the striking
feldspathization process of crystalline schists, where the mineralogical
equilibrium of granitic composition has been reached.

The granitization of Lainici-Paiug Crystalline Series is obviously
shown on Q-Ab-Or diagram where only rock-couples have been pro-
jected (Fig. 32). Thus the ectinites peripherally disposed as against
“eutectic center® and consisting of quartz and plagioclase exhibit a
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n

Fig. 31, — Fields of feldspathized rocks and ectinites an compared to anatectic-

magmatic domain of Susita granitoids (dash-line) and eutectic field experimentally

determined (thick-line). Ectinites (1) -field A ; ophthalmites (2) ~field B ; nebulites

(3) -field C; Susita anatectic granitoids (5) and Susita feldsphatized granitoids
(4) -field D; pegmatites (6) -field E.

g

wl

Fig. 32. — Q—Ab—Or relations ; ectinites (1) -field I; ophthalmites (2) -field
iI and nebulites (3) -field III. Left-sited rock couples are joint by lines.
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80 N. STAN 56

wide quantity variation as regards the above mentioned minerals. The
ophthalmites plotted in narrow domain point to the great extent of
orthoclase participation ; thus the Q-Ab-Or ratio begins to equilibrate,
Nebulites which occupy the triangle center illustrate the proportional
participation of the three minerals: Q ~ 1/3, Ab~ 1/3, Or ~ 1/3. The
“eutectic composition® specific to the magmatic granitoids appears du-
ring the highest degree of feldspathization by a “convergence pheno-
meon®.

As a conclusion, we may say that the study of the major elements
emphasizes the anatectic magmatic origin of the Susita granitoids and
it points out also the subsequent metasomatic feldspathization of these
ones and of the Lainici-Paius Crystalline Series. As a result of feldspat-
hization the rocks become enriched in alkali; concomitantly calcium,
magnesium, iron, titanium and phosphorus are removed. As for silicium
and aluminium the following situation could be noticed : while sili-
cium is added, aluminium is removed and vice versa. These remarks
are generally in agreement with Reynolds’s conclusion (1946) regarding
the geochemical ionic interaction which take place within a rock during
the second stage of granitization.

The alkaline quartzo-feldspathic leucosome has its origin at least
partly due tc a substance supply from outside the system, for the crys-
talline schists of Lainici-Paius Series generally and the quartzitic schis-
ts and quartzites especially have a lower alkali content which cannot
justify their distribution ”in situ®. Sometimes, in the intensly felds-
pathized crystalline schists, the sum of NayO -+ K.O is increasing and
surpasses even the highest quantities of NayO + IK,O of the Susita
anatectic granitoids. Thus the origin of the granitic neosomatic portion
is arteritic and not venitic.

6.2. Trace Elements Distribution

The trace elements distribution in minerals depends on the tem-
perature, pressure, chemical composition of environment as well as
atomic components characteristics (ionic radius, charge, polarization.
capacity). on the migration capacity and on strength of bounds atoms.
These factors influence each other, thus being very difficult to esta-
blish all the parameter values. That's why only general laws regarding
ihe trace elements distribution can be stated. In addition, trace ele-
ments which occupy certain places into the mineral lattice, according
to diadochy law (Goldschmidt, 1954), may be accidentely encoun-
tered as variable quantities outside the lattice on discontinuous crystal
surfaces (Goni, 1966, De Vore (Barth, 1961) stated that trace ele-
ments would not be accepted into the mineral lattice unless they are
not concentrated in a sufficient guantity within the environment. Ac-
cording to Heier (1962) the trace elements may be found in the lat-
tice break as absorbed or adsorbed phase during the crystal growth,
as well as into the crystallographic structure.
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The study of trace elements distribution within Danubian Auto-
chthon has been made by Savu (1974) according to Lapadu-Hargues’
hypothesis. In our opinion the feldspathization did not take place syn-
kinematically but during subsequeni phase and more we agree with
the progressive metamorphism chemically conservative.

Comparative study of trace elements is based upon 26 spectral
analyses (Table 14). The spectral analyses are made on the samples
on which the major elements were analysed, too. The rock-couples
‘linked on diagrams by lines correspond with the rock-couples of the
major elements.

Trace elements variation in ectinite-ophthalmite-lanatectic grani-
toidl-nebulite-pegmatite series which are depending Na + K 0 is
shown on diagrams (Fig. 33, 34). ¥ '

The granitophyle elements such as Ba, Pb, Sr substitute for potas-
sium into plagioclases. Generally Ba and Pb prefer the potash feldspar
lattice while Sr with- an intermediary ionic radius may replace both
Ca from plagioclase and K from potash feldspar (Barth, 1961; Hall,
1967). The rock-couples (ectinites-feldspathized rocks; Fig. 33) have a
positive correlation ; this fact presumes the introduction of Ba, Pb and
Sr from outside, concomitantly with K supply necessary to the K-feld-
spar formation. The global variation of these elements during the feld-
spathization is also significant. Minor amount of Ba having a rather
limited interval (400—670 ppm) is found in ectinites because these non-
feldspathized rocks have a quartzitic character, and when micas and pla-
gioclase are present even in great quantities their crystalographic lat-
tice accept it harder than the potash feldspar lattice.

For the migmatitic rocks the "barium interval® and barium amount
continuously increase in the ophthalmite (750—1300 ppm) — nebulite
(570—1800 ppm) — pegmatite (880—3300 ppm) series. The more potas-
sium increases, the more the barium variation increases. The general
Ba-K increasing may be explained by the fact that Ba has well defined
places into the alkali feldspar lattice, but Ba variation within each series
interval (rather independent as against K-amount), as well as the in-
terval loosing in which Ba is included (from ophthalmites to pegmatites)
presume at the same time extra Ba supply in the potash feldspar. Ba
extrasupply takes place along the growing crystal surfaces during me-
tasomatosis. Thus, the Ba distribution into potash feldspar is controlled
not only by temperature but especially by chemical nature of the envi-
ronment. If the environment contains more Ba than it could be included
by K-feldspar lattice (diadochy law) the quantity of Ba in excess is
fixed by weak boundings Van de Waals type along growing surfaces
or into lattice breaks of crystal. Thus, it may be explained why to a
high K-content corresponds a low Ba content (sample 26/013:
K = 6.43%, Ba = 880 ppm) while to a lower K-content corresponds
2 higher Ba-content (sample 5/146 :K = 5.23%, Ba = 330 ppm,
Table 14).
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61 FELDSPATHIZATION PROCESSES 65

Pb as well as Ba show for the same reasons small values and a
tight variation interval within ectinites (6—29 ppm). The global Pb in-
creasing and the increasing of variation interval within the progressive
feldspathized series are also pointed out: ophthalmites (12—20 ppm,
exceptionally 42 ppm) — nebulites (16—37 ppm) — pegmatites (21—42
ppm).

The Pb distribution in migmatites, as well as that of Ba are con-
ditioned by the chemical composition of the feldspathized solutions. In
this way it is explained why the feldspathized rocks with low K-con-
tent have more Pb (i.g. sample 7/169: K = 3.07%, Pb == 42 ppm),
while feldspathized rock with more K show low Pb content (i.g. sample
10/441 : K = 4.69%,. Pb = 28 ppm ; Table 14). This fact pro¥s, at the
same time, that Pb does not only replace K into crystallographic lattice
but it is mechanically added during metasomatosis along the crystal
growing surfaces.

Sr having an ionic radius intermediary between Ca and K may
replace both elements.

Ectinites with a high content of normative anortite (samples
5/9372 = 17.05 and 6/280 = 16.65; Table 9) with higher quantities
calcium-bearing minerals (plagioclase orfand hornblende) are rich in Sr
(550 ppm and respectively 320 ppm, Table 14), while the ectinites with
quartzitic or micaceous character, anortite-poor (samples 1/145 = 4.60 ;
¢/149 = 1.80: 8/168 = 4.05; Table 9) have a lower content of Sr (32
ppm, 24 ppm and respectively 20 ppm, Table 14).

Within the feldspathized rocks the Sr replaces both Ca of pla-
gioclase and K of potash feldspar. Due to this duality the Sr global
variation is great. Moreover, the limits between which this element
varies both for ectinites and feldspathized rocks overlap to a great
extent (20—500 ppm, respectively 115—540 ppm). Therefore, the global
variation of Sr in migmatic rocks is insignificant. It is important only
the positive correlation of rock-couples (Fig. 33).

V, Cr, Ni and Sc are characteristic of the mafic minerals, in this
case. biotites. Ectinites with a high content of normative biotite are
rich in these elements, while ectinites with little biotite are poor in
V, Cr, Ni, Co and Sc (to be compared in this respect the values from
Tables 9 and 14). Within the feldspathized rocks the metasomatic sub-
stitution of biotite by alkaline feldspar determines the quantitative de-
creasing of these elements. The remark is valid for both the rock-
couples and the progressive granitization. The correlation is negative.
The variation interval became gradually tighter in the ectinite-ophthal-
mite-nebulite-pegmatite series (Fig. 33, 34)-

Li, Zr, Cu and Ga have variable values.

Li substitutes Mg in biotite. The Mg quantity is rather small and
variable both in ectinites and in migmatites; for this reason Li does
not show a defined correlation as compared to the intensity of feldspat-
hization.

4 \l Institutul Geologic al Romaniei
IGR '



66 N. STAN 62

Zr is found in zircon, a mineral which is not substituted during
metasomatosis, therefore its distribution has but an informative value
in the analysed rocks,

Ga substitutes Al, both elements having the same ionic radius.
For the rock-couples a slightly positive correlation is noticed (Fig. 34).

White (1966) studying the granitoid rocks from Palmer region
(Australia) considered Sr/Ca, Ba/Sr and Ba/K ratios as a petrogenetic
index. From these ratios which are smaller in the migmatitic rocks
comparatively with the host gneissic-rocks, the author concluded the
origin in situ of leucosome.

In the Vilcan Mountains we represented as depending on intensity
of migmatization the Sr/Ca, Ba/Sr and Ba/K variation (Fig. 35).

Sr/Ca ratio shows a positive correlation, illustrating the Sr increa-
sing as compared to Ca directly related to the intensity of feldspathi-
zation.

In ectinites Ba/Sr ratio is variable (0.8—33.5 ppm), but in the
feldspathized rocks it is linear (1.6—7.9 ppm) with a slight tendency of
Ba increasing.

Ba/K ratio shows unclear correlation due to Ba fixation in variable
amounts along discontinuous surfaces of potash neofeldspar crystals
as well as the presence of neobitotites in the feldspathized rocks. The
trace elements of the Susita anatectic granitoids generally exhibit the
same variation tendency with the trace elements of the migmatic rocks.
But some significant differences could be observed.

Ba and Pb quantity is increasing in the diorite-granodiorites-gra-
nites series concomitantly with the quantitative alkaline feldspar increa-
sing, but to a less extent (Ba = 630—1050 ppm; Pb = 17—32 ppm),
and more regular than in the feldspathized rocks (Ba = 570—3300
ppm ; Pb 12—42 ppm ; Table 14, Fig. 33). This weak variation of values
is due to the eutectic crystallization of minerals, strictly controlled by
temperature. In close connection with this, the regularity with which
the Ba and Pb increase points out the fact that the two elements are
accepted in the potash feldspars and biotite lattices always as limited
and well determined quantities. There is no argument which could
suggest a mechanical addition of these elements along the growing sur-
faces of crystals.

Sr presents a slightly negative correlation in anatectic granitoids.
This proves the preferential accumulations into plagioclase from mag-
matic rocks, but in the feldspathized rocks Sr prefers the K-feldspar.
The variation interval of this element in Susita anatectic granitoids
(275—413 ppm) is tighter than in the feldspathized rocks (115—540).
These differences show both the magmatic temperature conditions under
which Sr has been fixed into feldspar lattice in Susita anatectic grani-
toid and the metasomatic submagmatic conditions in feldspathized rocks.

V, Cr and Ni show negative correlations both in Susita granitoids
and in feldspathized rocks. But this time, the Cr and Ni variation in-
tervals are greater as compared to the feldspathized ones (Cr = 5-—68
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ppm; Ni = 5—58 ppm) (Cr = 5—40 ppm; Ni = 5—28 ppm). This
fact may be explained through the substitution of Fe and Mg by
Cr and Ni within the biotite and especially amphibole of magmatic dio-
rites ; as compared to diorites, in the feldspathized rocks biotite is
replaced by quartz and alkaline feldspar. In granodiorites where am-
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phibole is scarce or lacks, Cr and Ni values rapidly diminish. Granites
in which the amphiboles are always missing show the lower limit of
Ni and Cr equal with their lower limit from feldspathized rocks.

As a conclusion we may state that the trace elements study
shows that Ba, Pb and Sr are granitophyle; V, Cr, Ni, Co, Sc are
granitophobe, meanwhile Li, Cu, Ga, Zr have an unclear behaviour.
These results are comparable with those obtained by Engel, Engel
(1953) in the feldspathized schists from Adirondack region.

The compared ratios of Sr/Ca, Ba/Sr, Ba/K (ectinites-feldspathized
rocks) can be interpreted only partially according tc White’s idea. The
negative correlation of these ratios could show in every case the origin
“in situ” of migmatic leucosome but their positive correlation as a proof
of their arteritic metasomatic origin does not verify. The leucosome
formation in situ presumes temperature and pressure conditions close
to those of the anatexis- The metasomatic migration of ions is achieved
along small distances. In these conditions, there is the possibility of
comparing the leucosome with parent rock on whose account it was
formed. The geochemical balances are conclusive. But in the case of
an arteritic leucosome where the ions migration is achieved at great
distances as against the initial source, the metasomatic substitution
depends on the solutions concentrations and on the different minera-
logical composition of rocks which are going to be feldspathized. The
geochemical behaviour of the trace elements in venitic migmatites is
more alike with the geochemical behaviour of trace elements during
the anatectic migmatic processes; thus it is conditioned by the initial
chemical composition of rock, and especially by temperature. But the
development of the metasomatic processes in which ions migration
along great distances are involved does not depend on temperature. The
arteritic rnetasomatosis arises in a wide interval of temperature. but
always tis temperature is lower than that of magmatic crystallization
and much more lower as the migration takes place along greater dis-
tances. At magmatic temperature or very close to them the trace ele-
ments occupy well defined and limited places in the crystallographic
lattice respecting the diadochy (Goldschmidt, 1954). During meta-
somatic reactions at low hydrothermal temperatures hesides diadochy
replacements trace elements may deposit supplimentary outside the
mineral lattice on the growing surfaces of crystals if the solutions
concentration in these elements is strong enough (Goni, 1966). Thus,
we think it can be explained the difference concerning the quantitative
variation of distribution of granitophyle elements (Ba, Pb, Sr) within
Susita anatectic granitoids as compared to the distribution of the same
elements in the .feldspathized rocks. In this way it is explained why;
White's hypothesis is not valid in proving arteritic metasomatic origin
of neosome in feldspathized rocks.

In 33 handspecimens there were analysed U and Th contents
(Table 15) with ‘an informative character. U and Th distribution is
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70 N, STAN

almost the same in ectinites, ophthalmites and feldspathized anatectic
granitoids. The values obtained vary between the following limits :
U = 0.00—3.9 ppm; Th = 0.8—33.4 ppm excepting handspecimen
number 18/169 represented by an ophthalmite which shows higher Th
values namely 52.9 ppm. A slight general decreasing of U and Th con-
tents could be noticed in pegmatites where the maximum wvalues are

U= 2.2. ppm and Th = 14.6 ppm.

6.3. Data on Alkaline Feldspar Chemism

The chemical composition of alkaline feldspars was indirectly
tested by the determinatoin of refraction index 8 (Table 16). As one
may notice, microcline may accept into its crystalline lattice variable
but limited quantities of sodium ranging between 5%; and 20%,
AbggOrgg). Albite contains low amount of potassium, about
5% (Abg;Or3—AbgyOrg). The immiscibility domain K-Na for the alka-
line feldspars is clearly pointed out on figure 36 (AbyyOrgy—AbgOrg).
The low contents in albite of the potash feldspars correlated with the
great values of obliquity indicate low temperatures of mineral forma-

(Ab5Orgs

tions as it will be shown.

TABLI 16
Refraction index values of alkaline feldspars

66

| No |F Sample | Ng | XNp Ng—Np ‘ c;;ﬂ;ﬁ:ﬁ?{:n Localization
{ | |

1 182 1,5247 l 1,5195 0,0052 Aby;Org, Susita Valley

2 182 1,5252 | 1,5201 | 0,0051 | Ab,;Org, Susita

3 182 1,5253 | 0,5202 | 0,0031 | Ab,gOrg, Susita

1 157 1,5253 | 1,5202 | 0,0051 | AbyOrgo Dealu Creek
I 5 215 1,5232 l 1,5190 | 0,0042 | AbgOrg, Porcu Valley
©B 136 1,5224 | 1,5183 | 0,0041 | Ab,Or,, Susita .
L7 253 1,5255 | 1,205 | 0,0050 | Ab,gOrg, Bistrita  ,,
L8 299 1,5387 | 15290 | 0,0097 | Abg,Or, Bistrita .,

9 299 1,5381 | 1,5285 | 0,0096 | Abg,Org Bistrita

The total chemical composition of alkaline feldspars varies within
large limits: Orgg-gs—Abjo-42 (Pavelescu, 1968, Table 17). The
increasing in Ab contents of potash feldspars up to 44%, demonstrates
the important role played by metasomatic substitution. Such quantity

of albite could not be segregated from K-feldspar. The same interpre-

tation is suggested by the variable values of Ba/Sr ratios for light

handspecimens analysed (Table 18). Both Ba and Sr replace K (Ba > Sr).

8 Refraction index were measured with Abbé refractometer coupled to

Fedorev microscope stage (Leitz type) through an Emmons microphore and Landa

thermostat. These determinations have been made in Petrographical and Mineralo-

gical Laboratory of University from Liége,
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refraction values (Tréger diagram, 1959).

TABLE 17
Or Ab An%, conients of alkaline feldspars
! J | I |
% | & 2 1 3 i 4 i 5 i 6 ? .] 8 9 | 10
= x |
| | {
Or 85 86 86 83 | 79 82 78 75 64 54 |
Ab 12 13 14 16 | 19 17 20 23 30 44 |
An 3 Lol =1l & [ 2 1 L 6 2 |
i | | |
| | | | |
TABLLE 18

Ba/Sr(ppmiralio for alkaline feldspars

- o
No 51?21: Ba Sr | Ba/Sr I1 Pctrct’;ll;‘?hlc | Localization

b 32 | 1800 130 | 13,8 pegmatite Jiu Valley

2 53 | 4500 | 500 9,0 ophthalmite Borzii Vineti
3 146 | 4500 | 640 7,0 pegmatite Susita  Valley
4 151 | 1550 | 230 6,7 nebulite Susita i
5 171 | 2400 | 400 6,0 nebulite Micris i
6 131 750 260 4,7 pesmatite Porcu 5
7 167 650 250 2,6 ophthalmite Maéeris iz
8 169 | 245 | 550 | 0,44 ophthalmite Mieris 2

Analyst : Constanfa Udrescu
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When alkaline feldspars are of magmatic origin Ba/Sr ratio is well
defined both Ba and Sr occupying places into crystalline lattice (dia-
dochy Goldsmidt’s law). In this case Ba/Sr ratio is variable ranging
between 0.44 and 13.8 which demonstrates the Ba and Sr addition
into potash feldspar inner structure depending on the concentration of
metasomatic solutions even along the growing surfaces of crystals.

7. Alkaline Feldspar Origin

The original of alkaline feldspars as a controversial problem much
debated has direct implications in the genesis interpretation of grani-
toid rocke. The experimental researches carried out in the last two
decades have demonstrated the possibility of alkaline- feldspars forma-
tion both under magmatic-anatectic (Tuttle and Bowen, 1958 ; Winkler
and von Platen, 1957—1962) and metasomatic hydrothermal conditions
(Wyart and Sabatier, 1962, 1965 ; Orville, 1962, 1963).

The differences between alkaline feldspars which crystallize from
a magmatic melt and those which appear under a vapor phase in equi-
librium with a solid feldspathic system are in many cases hard to be
distinguished. In spite of this, we shall try to prove -— taking into
account the observations obtained, corroborated with the data known
from the relevant literature — the potash feldspar origin as well as
the origin of the two feldspars from the granitoid rocks.

7.1. Potash Feldspar Origin ; Triclinicity

The value of the potash feldspar obliquity is considered, in certain
cases, by many researchers as an important petrogenetic index.
According to Goldsmidt and Laves (1954), MacKenzie and
Smith (1961) the low values illustrate indubitable the magmatic tem-
peratures of potash feldspars formation. The high /A values show gene-
rally magmatic temperatures but they cannot be always interpreted
in this way. Laves (1954) concluded, on crystallographic grounds, the
origin sine qua non of microcline from an initial monoclinic phase.
The conversion of monoclinic symmetry to the triclinic symmetry by
the arrangement of Si and Al atoms, arrangement which determines
the formation of crosse-hatched microcline, is done gradually during
geological pericd. This idea is supported by other mineralogical remarks.
Guitard et al. (1960) noticed in a metamorphic complex unitary
from petrographic viwepoint a great variation of potash feldspar tri-
clinicity from crystal to crystal; Harker (1954) in Greenland,
Nilssen and Smithson (1969) found in the Precambrian Herefoss
granites potash feldspars having monoclinic symmetry in the central
zone, their peripheric zones becoming more and more triclinic. In this
respect, Marmo (1959, 1967, 1968) proved, on petrological basis, the
possibility of microcline direct crystallization from hydrothermal solu-
tions at low temperatures, Rapakiwi granites which have monoclinic
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orthoclase are cut across by younger aplitic veins with potash feldspar
having an cbvious triclinic symmetry. Marmo is not completely in
disagreement with Laves’s opinion as he mentioned that hydrothermal
microcline did not grow initially with triclinic symmetry ; K-feldspar
begins its growth as a monoclinic nucleus but owing to its long period
of formation, even during its growth, Al and Si atoms ordered so that
finally the orthoclase had the microcline symmetry. The crystallization
rate is favourized in these conditions by the quantitative dominance of
water and volatile substances.

-Z¥
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Fig, 37. — 2V—A values (Laves-Wishwanathan diagram,

1967) ; magmatic K-feldspar from Susita granitoid (4) ; me-
tasomatic K-feldspar from : Susita granitoids (5), ophthai-
mites (2), nebulites (3), pezmatites (1).

Wyart and Sabatier (1965), Orville (1983) experimentally
demonstrated the efficiency of water over the mobility of Al and Si
iong in feldspars.

For the main types of feldspathized rocks from the Vilcan Moun-
tains, the order-disorder degree of Si and Al atoms from alkaline
feldspars lattice was investigated with Fedorov microscope stage. As
result from Table 19 and diagram (Fig. 37) within the Susita felds-
pathized granitoids the obliquity wvalues are delimited between two
well defined intervals, namely : 0.35—0.50, 0.80—1. This break of
values signifies the existence in the same rock type of two generations
of alkaline feldspars.

The potash feldspars from Susita massive granitoids with medium
triclinicity (/A = 0.35—0.50) projected on Laves and Wishwana-
than’s diagram (1967) mostly within microcline-sanidine domain must
be interpreted as being formed under magmatic temperatures, feature
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TABLE 19

2V : extinclion angle Ngl (016)of alkaline feldspars

T T |
} t 4
Ne | Sample l.ocalization i 2 v ] Ngf(010) l Rock type
i
1 160 Sugita Valley --88° 14
) 160 Susita b + 807 17
3 160 Susita = 476" 16°
4 5172 Borzii vineti - —68 17
5 166 Micrisu Valley — 78 17 Ophthalmiles
6 166 Mierisu i — 74 17°
7 172 Mierisu i -77 18°
8 189 Micrisu e -~ T4 182
9 452 Bistrita o —72° 14°
10 452 Bistrita - — 84> 15°
11 4672 Bistrita i —78° 16°
12 303 Bistrita 45 — 647 18
13 303 Bistrita i — 847 18° Nebulites
14 260 Bistrita i — 80" 17°
15 304 Bistrita - +84° | 12°
16 304 Bistrita i j +70° i 139
17 157 Susita 2, b —88° | 15°
18 1 Porcu s —60° 8°
19 1 Porcu i — 882 i 107 2
20 1 Porcut . —80° | 18 2
21 ] Poreu o —84 | 17° = :
22 8 Porcu i —76° ! 8 = |
23 75 Vijoaia i —61° | 7 2
24 75 Yijoaia . — B8 17° g
25 75 Vijoaia - —68° 8 e
26 76 Vijoaia i +75° 11° | e
27 180 Susita i —68” 7 e
28 280 Susita ol —68° 9° == |
29 35 Jiu g —84 | 18° [ !
30 35 Jiu i +76" | 18° [
31 572 Sohodol . +84° 17° i
32 572 Sohodo! S — 88° 17 |
33 572 Sohodol e —82° 15°
34 572 Sohodol T —80° | 18° | Pegmatites
35 3872 Vija L —88 17° {
36 298 Bistrifa o —70° 18°
7 176 Mierisu i +84° 17" i
38 176 Miierisu 5 +70° 18° ‘
I

of Susita granitoids. During the early period of its formation K-feldspars
symmetry was monoclinic. Under conditions of rather low quantities of
water and volatile substances the crystallization took place quickly ;
the subsequent change to triclinic symmetry has been ineompletely pro-
duced during geological period as Laves suggested. On the other hand,
the high values (/\ = 0.80—1) are characteristic to porphyroblasts and
alkaline feldspars from pegmatites which pierce the Susita massive
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anatectic granitoids. These potash feldspars may be considered according
to Marmo (1959) as formed initially at low temperatures, without
passing necessarily through a monoclinic symmetry. The petrological
argument brought by the above mentioned author in supporting this
point of view may be used in our case, too; the younger veins made
up of potash feldspars with accentuated triclinicity (/A = 0.35—0.50)
pierce older granitoid rocks which contain potash feldspars with lower
triclinicity (/\ = 0.75—1). Moreover, the potash feldspars symmetry
from nebulites, ophthalmites and pegmatoids from Lainici-Pdius Crys-
talline Series is higher and similar to grey K-feldspars symmetry from
Susita granitoids (/\ = 0.80—1).

The alkaline feldspar structures from the crystalline series are
shown in a previous chapter, typical metasomatic substitution. These
structures are also found in Susita anatectic granitoids, where the por-
phyroblasts of grey K-feldspars are present . Therefore, all feldspars
with outstanding triclinicity have the same origin, namely hydrothermal-
metasomatic one. -

It is noteworthy to mentioned that the high triclinicity of potash
feldspars from crystalline schists is due not only to their formation
at low temperature, but especially to the influence of Alpine or Hercy-
nian stress. In this respect, Chays (1952) pointed out the increasing
of triclinic symmetry directly connected with the intensity of shearing
stress. The post-Baikalian shearing stress manifested strongly enough
in the Vilcan Mountains, but less problable a subsequent important
modification of potash feldspars triclinicity. Their triclinicity was ini-
tially very high, close to the values we find nowadays. The statement
is based on the high values ~ 1 of grey potash feldspars which are
found in the massive anatectic granitoids unaffected by the post-
Baikalian stress; also by the fact that the /\ values are closely grouped.
Only a value distribution on a large scale could be interpreted as a
consequence of the modification of initial small or medium potash
feldspars obliquity through the manifestation of a stress of variable
intensity within different zones.

Consequently, the potash feldspars triclinicity from ophthalmites,
nebulites and pegmatoid structures show temperature of submagmatic-
metasomatic formation, according to the experimental data (below 525°C).
The values of the potash feldspars obliquity from Susita feldspathized
anatectic granitoids suggest the co-existence of two generations of potash
feldspars : a) metasomatic and b) magmatic, the last ones being formed
at temperature higher than 525—550°C.

19 Symmetry of K-feldspar phenoblasts (/A = 0.75—1) from the feldspathized
rocks (crystalline schists or anatectic granitoids) is identical with the symmetry of
potash feldspars phenoblasts from the Tismana granitoids (A =0.75—1; Berza,
1972). Metasomatic genesis of this granite 1is supported by some resarchers
(Pavelescu, Pavelescu, 1962; Bercia, fide Rdileanu et al, 1967) or
recognized by others (Pavelescu and Dimitrescu, 1966; Berza, 1972).
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7.2. Perthites and Antiperthites Origin ; Two Feldspars Problem

The genesis of perthites and antiperthites may be explained both
by the existence of a sodium-potassium solid phase which initially
crystallized homogeneously at high magmatic temperatures, as well as
metasomatic replacement of feldspars due to some hydrothermal solu-
tions. The experimental studies and the microscopical observations show
the validity of both possibilities.

Generally, the irregular perthitic structures in which one of the
components predominantes against the other considered as formed
by substitution at low temperature (Drescher-Kaden, 1948,
Rosenquist, 1950). Perthites made up of thick and regular albite
veins are interpreted either of low temperature (Drescher-Kaden,
1948) or of high temperature from exsolution (Carstens, 1967).

In the feldspathized rocks from the Vilcan Mountains may be
recognized almost all forms cited in the relevant literature viz. film-
perthites, fibrous perthites, patched-perthites, antiperthites often with
gradual passing from one form to another. Even the existence of these
various aspects is an indication of their metasomatic genesis, especially
as the potash feldspar directly crystallized with an outstanding tri-
clinic symmetry during a submagmatic hydrothermal phase.

In Vilcan Mountains the perthites from the feldspathized rocks
may be considered as being formed during two stages. During the
first stage concomitantly with microcline formation, through the sub-
stitution of plagioclase feldspar by potassic solutions, this replacement
being realized in parallel with the albitization due to plagioclase decal-
cification. This supposition is based on the microscopical identification
of some secondary calcite grains and veins in perthites or in adjacent
zones of potash feldspars. The substitution of albitized plagioclase by
microcline is also cited in the relevant literature by Robertson
(Deer et al, 1963). A second stage as the most important of perthite
formation took place after the microcline formation through its sub-
stitution by hydrothermal solutions with predominant sodium
character.

Orville (1963) demonstrating the possibility of metasomatic changes
between sodium-postassium vapour phase and a solid potassium-sodium phase
reached the conclusion that ions migration is determined by the temperature gra-
dient. These observations explain better the microcline and perthite formation by
the substitution of primary albite, for potassium from the hotter vapour phase,
in its tendency tfo re-establish the equilibrium replaces sodium from solid phase ;
in turn, sodium migrates toward higher temperatures, passing to wvapour phase.
1t is difficult to explain the mechanism through which albite from holter vapour
phase replaced the potash feldspar from cooler solid phase. In this respect, the
temperatures of the sodium-bearing solutions should be, at a certain moment, lower
than that of the environment. Probably, in the case of microcline the geothermic
gradient is not the single essential factor in the replacement of potassium by
albite but also the solutions concentration. Balitski and Komova (1971)
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demonstrated experimentally that microcline albitization is produced while the
sodium from solution is increasing, parallel to temperature decreasing. This con-
clusion agrees with the geological and mineralogical observations. The metasomatic
albitization is considered as a late process subsequent to the potassic metasomatosis,
Mehnert (1960) pointed out that these two processes are separated even in time.
In this respect in the Vilcan Mountains the thick albite, veins, cross-cutting the
perthitic structure early formed (Plate X, Fig. 1) as well as albite veinlets disposed
irregularly along fissures and cleavage planes of minerals,

In most cases the albitic fraction is strietly ecircumscribed in
potash feldspar. The remark may be taken into account as an argument
in favour of the perthites genesis by exsolution, but it could be inter-
preted as a metasomatist point of view. too. Albite replaces easily and
selectively the potash feldspar. The crystallographic structure and the
chemical composition of the last one matches very well to an albitic
substitution in a wide interval of various thermodynamic conditions,
comparatively with the crystallographic structure and global chemical
composition of the other minerals (i.e. quartz, micas).

On the other hand, perthites from the Susita anatectic granitoids,
as shown, with microcline originating from orthoclase conversion must
be interpreted as resulting from partial incipient exsolution of the two
phases of sodium and potassium at magmatic temperatures. Exsolution
perthites are formed between 660°C PH,O = 2000 b (Tuttle and
Bowen, 1958) and 715°C PHyO = 5000 b (Yoder et al,, 1957). In
this interval, depending on the pressure variation, the curves solidus-
liquidus intersect in the binary system albite-orthose. Due to tempe-
rature decreasing, the mixed crystals of sodium and potassium contract
the Na ions separating from K ions (Saucier, Saplevitch, 1962);
their mutual replacement is easily achieved for these elements have
the same jonic radius and valence. The separation of the two feldspars
takes place at a submagmatic temperature about 500—600°C. We are
tempted to consider the co-existence of the two feldspars, albite on
the one hand and microcline on the other hand of the Susita anatectic
granitoids as result of the gradual cooling of magmas. But if albite
and microcline had been formed by a total exsolution, it should have
been natural that the potash feldspar triclinicity to be very great, for
in these conditions the triclinicity becomes higher proportional with
temperature decreasing (MacKenzie, 1954). But the potash feldspar
from the Susita anatectic granitoid has a rather low value
(A = 0.35—0.50) fact which may not allow such supposition. Albite
is in this case probably of secondary origin (Schermerhdrn, 1960)
being formed by a subsequent decalcification of an acid plagioclase,
with a certain content of calcium, initially crystallized at magmatic
temperatures. The feldspar decalcification, often noticeable, microsco-
pically, took place post-magmatic due to autometamorphic solutions.
Thus, the association albite-microcline — the last one with low tri-
clinicity — could be explained.
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As a conclusion we may state that the alkaline feldspars of the
feldspathized rocks are of metasomatic origin being formed at low
hydrothermal temperatures, below 525°C, while microcline and perthites
from Susita anatectic granitoids are of magmatic origin, crystallized
at temperature between 660°C and 715°C.

8. ALKALI SOURCE. MIGRATION OF METASOMATIC COMPONENTS

The migration of metasomatic components and implicitly the alkali
source are discussed in the relevant literature from two points of view.
The Transformists consider that the chemical elements from earth’s
crust become mobile and migrate at great distances under metamorphic
differentiation process ; under a convenient exchange if ions on regional
metamorphic scale in the deepest zones, the equilibrium stage reached
is represented by the facies of granitoid rocks. For example Lapadu-
Hargues shows ions with small ionic radius ie. Fe, Mg, Mn migrate
from depth toward upper levels while the ions with a large ionic
radius ie. Ba, Ca, K accumulate within the deeper levels. The liquid-
magmatic phase is completely excluded. The transfer of elements is
achieved either by a dry medium (Ramberg, 1952) or by a wet
static medium with a catalytic role (Perrin and Robault, 1963).

On the other hand the Plutonist School states the point of view
according to which alkalis originate in the sialic rocks which reach
the anatectic and palingenetic zones. By melting and fractional crys-
tallization of the pre-existent sialic material, alkaline hydrothermal-
pneumatolytic solutions appear. Generally, the Plutonists as against
the Neptunists consider the migration distances of elements smaller;
the Plutonists have the tendency to limit these distances rather enough
as against the granitic source. Both hypothesis agree with the possibi-
lity of ions migration in a solid medium, but the moving of elements
without water is less probable.

The diffusion speed of alkaline ions through glassy rocks and
with the help of water, in a large interval of temperature and pressure is
10~*—10"%em?¥s (Walton, 1960). 1f it is taken into consideration a diffusion coef-
ficient of only 107f¢m?s for the crystalline diffusion rate in which water is
present as an intergranular film, then during one million years, long enough period
for the development of the geological processes, the ions may migrate on distances
of hundreds of meters which is compatible with the extent of feldspathized zones
within the crystalline schists. When water lacks the diffusion speed decreases
considerably during the time unit till centimetric order (Mehnert, 1968), There-
fore, the ions movement through a dry medium is insignificant for the achievement
of the feldspathization.

The neptunist concept is hard to be accepted, even when it pre-
sumes the existence of a wet intergranular medium as Shaw (1956)
demonstrated the metamorphism of the crystalline schists is isochemic.
That's why we consider as more plausible the hypothesis based on the
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experimental researches, of the existence of some silico-alkaline solu-
iions below the anatexis zone or even above it.

In the Vilcan Mountains the feldspathization affected both the
Susita anatectic granitoids and especially the crystalline schists of the
Lainici-Paius Series. The extent of feldspathization on large crystalline
schist area along considerable distances from the granitic body (5 km),
as well as their preference for the crystalline schists and not for the
granitic batolith lead to the conclusion that only a part of the hydro-
thermal alkaline solutions originated during the differentiation process
of the anatectic magmas; most of them appeared from the degraniti-
zation of the old pre-Baikalian basement. But only the pegmatitic solu-
tions arisen in the last phase of the magmatic crystallization of the
anatectic granitoids could not determine a feldspathization of such
ampleness. These solutions determined alkalis re-distribution and re-
adaptation of the primary minerals to the new temperature and pres-
sure conditions within the Susita granitoid batolith. These post-mag-
matic solutions are mostly responsible for the autometamorphism of
the granitoid pluton (albitization, sericitization, epidotization, saussuri-
tization, etc.), and subordinately of its feldspathization, in places.

On the other hand, the hydrothermal solutions generated by the
degranitization of the pre-Baikalian granitic basement, reached larger
quantities. This way of alkali origin was favourized and conditioned
by diastrophism which also determined the accumulation of important
quantities of water at the earth’s deepest levels. The anatectic magmas
originated especially under the influence of the burial pressures had
initially a limited quantity of water and alkalis, as much as included
the initial sediments sited under the anatexis zone. In turn, while the
coercive diastrophic forces become stronger the sediments above the
anatexis zone fold, and thus a quantity of water is released which
migrates toward deepest levels. In fact the regional-dynamic meta-
morphism is isochemical, but it is noteworthy to underline that water
and volatile substances are released from the system (Shaw, 1956 ;
Brown and Fyfe, 1972). In these conditions both in the pre-meta-
morphic Sialic shell subducted subsequently below the anatexis zone
due to diastrophism (during the stages which follow the anatectic
magmas crystallization) and in the Sialic shell in close vicinity of the
anatexis zone, due to water and volatile substances alkalis are dissolved
subsequently at submagmatic temperatures (Fig. 38).

Goranson showed that the water miscibility in a granitic syslem is limited
to only 2—10% (Demay, 1965); but if alkali are in excess then water will
dissolve in silicates in considerable gquantities even 30%,. In these conditions it is
achieved the crystallization continuity between the anatectic-granitic phase and
the pegmatitic residual one which may crystallized at very low temperatures of
406°C (Tuttle and Bowne, 1958 ; Fri edman, 1951). In this way one may
explain the differentiation of pegmatitic phase from the anatectic magma, as well
as the subsequent enrichment in alkalis of the anatectic zone by the subduction of
Sialic shell under the anatexis zone. It may also be admitted the dissolving of
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alkalis from the granitic alkali-rich basement in the water presence, even if this
is above the anatexis level. The hypothesis is based upon the exprimental determina-
tions which show that the melting of a granitic system with water and exceeding
volatile substances begins at 550—600°C (PH,O ~ 3Kb) with alkalis and silica formation
(Wyllie and Tuttle, 1964; Piwinskii and Wyllie, 1968).

These alkaline hydrothermal solutions of the latest phase of oro-
genesis after the faulting zones took place — in an open system —
have the possibility to migrate toward upper levels where they gene-
rate the feldspathization of rocks. Due to these processes, the granitic
shell is degranitized. The existence of the granulitic facies mentioned
in other regions of the world (Mehnert, 1968) are interpreted some-
times as appearing through such dehydratation and dealkalization pro-
cesses of a granitic shell. In the Vilcan Mountains most of the peg-
matoid structures crystallized directly from these submagmatic silico-
alkaline solutions. The metasomatic substitution had in this case a
subordinate role. The metasomatic processes played an important role
in the genesis of ophthalmitic and nebulitic structures. The migration
of sodium and potassium ions was achieved by an intergranular film
as Wegmann stated (1935, 1955). The intergranular film moves into
the rocks apparently compact through the capillary channels which
appear at the mineral boundaries. These capillary channels have been
pointed out by Frederickson, Colomb and Deicha (1960).

The main component of the intergranular film is the water to
which volatile substances associate: CO, N, S, H, B, Br, F, HCI,
Ca, Li. The hydrothermal solutions which include these elements are
able to give rise to metasomatic reactions during a large interval of
temperature (300—700°C; Wyart and Sabatier, 1962, 1965). Water
is essential to metasomatosis: In this respect most of the researchers
agree (Korjinski, 1965; Perrin and Roubawult, 1963;
Orville, 1962, 1963; Wyart, Curien and Sabatier, 1961, etc.).

Metasomatosis is still a process incompletely elucidated from the
physico-chemical point of view. The local variations of pressure and
temperature, the cencentration and composition of fluid phase, the
mineralogical composition of rocks affected by feldspathization, as well
as less studied factors are involved, Sassi (1971) considered the pH
variation an important factor in the breaking-down of the muscovite
lattice which can be replaced isochemically by potash feldspar. It is
likely that during the metasomatosis with alkalis supply in the neo-
feldspars formation at least partly of Na, K and Si should originate
from paleominerals (albite, micas, quartz). This possibility is mentioned
by Engel, Engel (1953) in Adirondack region, and by Stan (1970)
and Savu (1970; 1974) for the migmatites of the Vilean Mountains.

We consider the alkalis source of the formation of neofeldspars
from the Vilcan Mountains as a result of the dealkalization of the
pre-Baikalian granitic basement after the emplacement of the Susita
anatectic granitoids. The removal of alkalis in the presence of water
and volatile substances superposed partly over the last differentiation
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phase of palingenic-anatectic magmas, when the pegmatitic solutions
resulted. There is no possible delimitation between pegmatitic residual
solutions and pegmatitic hydrothermal solutions either from minera-
logical point of view, or from their time evolution.

Partly, Na, K, and Si from the feldspathized rocks resulted also
by their mobilization from paleominerals.

9, THERMODYNAMIC CONDITIONS OF METAMORPIISM

For Lainici-Paius Crystalline Series the metamorphic facies or
“the metamorphism stage” may be generally well defined; but the
separation on the map of subfacies or isogrades is difficult to be made,
due to the lack on great areas of the index minerals. The initial com-
position of sediments is responsible for this situation; the sediments
are mainly represented by quartzo-feldspathic rocks. The pelitic for-
mations rich in aluminium are very rare. The plagioclase which is wide
spread in the crystalline schists and whose chemical composition could
furnished data regarding the metamorphism intensity, is frequently
sericitized and saussuritized. Much more, the crystalline schists are
intensly migmatized, the plagioclase being replaced by potash feldspar
or albite. The minerals which could be taken into account in the esti-
mation of the thermo-dynamic conditions of the regional metamorphism
are plagioclase, biotite and almandine.

The relict plagioclase, when it can be determined, shows a variable
composition, between 5—17%. An in the central-eastward and 10—30%,
westward of the study region. In this case, the crystalline schists
appear between greenschist and amphibolitic facies (sensu Turner and
Verhoogen, 1960; Winkler, 1965, 1967).

According to Nitsch (Winkler, 1970) biotite may appear around
450° at variable pressure, between 4 and 7 Kb. Almandine is con-
sidered to appear at temperature around 500°C and pressure greater
than 5 Kb (Winkler, 1970). Both biotite and garnet may co-exist
up to temperatures and pressures corresponding to anatexis. Although
the maximum pressure to which biotite and almandine were formed
in the regional metamorphism of the Lainici-Pdius Crystalline Series
are limited at 5—5.8 Kb, for around 6 Kb disthene (mineral which was
not identified) is formed. Natuarally, the lack of pellitic clay material
could cause disthene absence. At least this was not the reason for
its absence in the central-eastern part of the southern flank of the
Vilcan Mountains, but merely the insufficient high degree of meta-
morphism. Our statement is based on the fact that in this sector the
plagioclase which is of 17%, An composition could not associate with
presumed disthene for the plagioclase should have a more basic com-
position. An eventual plagioclase-disthene association, if the chemical
composition of sediments was adequate, would have been more possible
in the north-west part, where the plagioclase showed compositions — as

4 \l Institutul Geologic al Romaniei
IGR



82 N. STAN 78

Berza mentioned — up to 37%, An. Here the metamorphic diopside
points to an amphibolitic facies of rather high pressure.

Taking intc account the dioritic compositions of the Susita gra-
nitoids in the deepest levels of the anatectic domains, one may state
that the temperatures of these magmas were over 800°C, and burial
pressure over 2 Kb.

Winkler and von Platen (1957, 1962), Krank and Qja (1960), Piwin-
skii and Wyllie (1968) experimentally demonstrated that anatexis took place
between 675° and 810°C, depending on the chemical composition of sediments, pres-
sure, water amount and volatile substances available in the system. The granitic
composition arise at low temperatures of 660—670°C, and the dioritic ones at higher
temperatures over 810°C.The magmas in crystallization is achieved fractionally
diorites, granodiorites and granites crystallizing, while temperature is decreasing.

The displacement of the Susita granitoids at the present level
of erosion was achieved at pressures higher than 2 Kb, under diastrophic
stress. The paragenesis characteristic to the contact magmatic meta-
morphism. namely : sillimanite-almandine-muscovite-sillimanite-andalu-
site and almandine-cordierite show according to the experimental data
pressure of 5—6 Kb. The temperatures at which these mineralogical
associations were formed are estimated to be about 600—650°C.

Having in view the original triclinicity of potash feldspars we
believe that metasomatic metamorphism took place at temperatures
below 525°C. Generally, the pegmatitic quartzo-feldspathic solutions
have temperatures about 400—550°C (Barth, 1961 ; Mehnert, 1968).

The alkaline metasomatic metamorphism modify the metamorphism
degree of rocks, lowering or rising it depending on the temperature
of solutions and the facies encountered in the Infrastructure. If by
retromorphism we understand the degradation of the initial mineralo-
gical structures and their adaptation at lower temperatures and pres-
sure, and by the metamorphism increasing degree a mineral association
generated at higher temperature and/or pressure, then we can distin-
guish the following effects of the alkaline metasomatic metamorphisnt
in the Infrastructure of the Vilcan Massif. In the Lainici-Pdius Crystal-
line Series, the alkaline metasomatosis took place along zones previ-
ously tectonically retromorphosed as greenschist facies. During a first
stage the dominant potassic alkaline metamorphism superimposed, led
to the rising of the metamorphism degree by the regeneration of the
previous mineralogical structures; parageneses specific to the granitic
rocks such as quartz, albite-orthoclase and neobiotite do appear. During
the next stage, when metasomatosis (concomitantly with the tempera-
ture decreasing of hydrothermal solutions) gets a sodic character, a newer
retromorphism appears. In this respect, proof are the intense albitization.
both of plagioclase and potash feldspar, the formation of neochlorites
and neoquartz,.

Within the Susita anatectic granitoids the metasomatic metamor-
phism in both stages, potassic and sodic had a retromorphic effect. At
low temperatures (400—500°C) alkali were re-distributed and sericiti-
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zation-saussuritization, albitization of feldspars and chloritization of
mafic minerals took place.

The pressure under which the alkaline metasomatosis developed
was relatively constant, with minor local wvariations from one zone to
another. This cannot be defined as intensity, but it may be stated that
it was smaller than 5 Kb (the minimum pressure under which the dyna-
mic regional metamorphism was achieved) for the metasomatic meta-
morphism developed in an open system.

The regional-dynamic metamorphism of the crystalline schists
was reduced as amphibolitic-greenschists facies, or according to Win-
kler’s classification (1970) in the low stage and medium stage. T= 500
— 550°C ; PoHO = 5.0—5.8 Kb.

The contact metamorphism was produced at temperatures of
600—650°C, higher than those of the regional metamorphism. The pres-
sures were of 5.5—6 Kb, estimation justified by the coexistence of al-
mandine with cordierite.

The alkaline metasomatosis was achieved under thermodynamic
conditions inferior to the conditions of the regional and magmatic me-
tamorphism : temperature ~ 525°C, PH;O ~ 5 Kb.

These results are partly similar to those obtained by Sa~vu (1975)
and Berza (1972)

10. RELATIONSHIPS BETWEEN CRYSTALLINE SCHISTS AND GRANITOID
ROCKS DURING TECTONO-MAGMATIC EVOLUTION

For a better understanding of the granitoid rocks, origin, these ones
must be considered in connection with the whole metamorphism evolu-
tion. We shall try to sketch the probable succession of phenomena and
their interdependence, the space and time relationships among anatectic
granitoids, feldspathization and metamorphism. This subject will be discus-
sed starting from the premisis of a geosyncline existence.

The plate tectonics hypothesis which iry to explain the formation of moun-
tainsous cardillieras does not exclude the geosyneline notion. Miyashiro (1972}
showed that the granitoids and the metamorphic domains appear into depressionary
zones located behind to Benioff subduction line.

If the origin of the Neogene volecanism and generally the Alpine orogenesis
may be explained through the global tectonics (Rddulescu, Sandulescu,
1973 ; Bleahu et al, 1973 ; Rddulescu, 1973), in turn the pre-Alpine crystalline
granitic genesis is difficult to be interpreted. Contescu (1974) reached the conclu-
sion that a geosvncline may evoluate independently of the subduction of an oceanic
crust and of collison of continental masses in drift ; sometimes, the notions of geo-
syncline and abyssal oceanic planes may coincide.

In figure 38 three possible situations of the formation of granitoid
magmas are schematically presented, depending on the depth to which
the metamorphosed sediments descend under the anatexis limit.
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In case A (a, b, ¢) the sediments descend little under the anatexis
limit. The dynamic coercive forces acted rather rapidly on the magmas
and schists, pushing them out toward the upper levels. The maximum
temperatures which are achieved in these conditions are not over 700°C
(limit of stability of muscovite which turns into potash feldspar over
this temperature ; Winkler, 1968). Due to this fact, the magmas present
a very slight differentiation process. The quartzo-feldspathic hydro-
thermal solutions are lacking and the Sialic basement does not slide
under the anatexis limit. These granitoids are usually very little re-
moved from their emplacement and correspond to the Autochthonous
granites (Read, 1956). They associate with crystalline schists of high-
grade amphibolitic facies. The contacts between anatectic granitoids
and crystalline schists are very diffuse. The transition phase is repre-
sented by metatectic migmatites. The contact metamorphism is lacking.
Metasomatosis is subordinated to anatexis and palingenesis, developing
in a closed system along centimetric distances. For this reason the me-
tatectic migmatites have an isochemical character. The Autochthonous
granitoids and the migmatites associated to them are synorogenic and
synkinematic as compared to the main folding phase.

In case B (a, b, ¢) the sediments sink much more under the ana-
texis limit. The maximum temperatures are higher than in the pre-
vious case, and the quantity of magma which arises is also greater.
The anatectic magmas, more complex from chemical viewpoint for
the calcic plagioclase melting are differentiated by a striking fractio-
nal crystallization. Pegmatitic solutions appear in a large quantity both
from magmatic differentiation and due to partial subduction of Sialic
crust under the antexis level. The degranitization of the Sialic base-
ment found above the anatexis limit, begins to manifest incipiently.
The magmas removed from their emplacement intercept the ecrystal-
line schist covers, and associates with metamorpic facies of lower pres-
sure and temperature than in the previous A (a, b, ¢) case. Generally,
the contact zones between the anatectic granitoids and the crystalline
schists are still diffuse. At the level of these anatectic, Para-autochtho-
nous granitoids, the migmatites are mainly reprezented by metatecti-
tes. Diatexites associate to them, the allochemical metasomatic felds-
pathization being slight. The pegmatitic solutions occurence during the
final differentiation stage associated to deep fractures allow the migra-
tion of these solutions toward zones which may surpass the upper
level of anatectic granitoids and of metatectic and diatectic migmati-
tes. The metasomatosis is now achieved in an open system : Na, K and
Si ions migrate on rather great distances as against the place where
they appeared. The Para-autochthonous granitoids and the diatectic
migmatites are synorogenic and synkinematic, while the metasomatic,
hiydrothermal, allochemical migmatites, here quantitatively subordina-
ted to the first ones, are synorogenic and tardekinematic.

In C (a, b, ¢) case the anatectic magmas appear at the deepest
levels with temperatures over 800°C. As they are superheating and be-
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cause the coercive forces are very strong, these magmas migrate to
the highest levels, where they come into contact with the low-grade
metamorphism schists (amphibolitic- greenschist facies or even only
with low-grade greenschists). The contacts of these anatectic, Plutonic
or Intrusive granitoids (sensu Read, 1956) with the adjacent rocks
are clear cut and the contact metamorphism is obvious. The magmatic
differentiation is remarkable. The residual solutions enriched in water
and volatiles due to this differentiation have the capacity of dissolving
an appreciable quantity of alkalis from the old Sialic shell subsequen-
tly subducted under the anatexis level. On the other hand, as the
dynamic diastrophism manifests very strongly, water and volatile sub-
stances from sediments sink and accumulate in high amount in the
deepest zones, where at submagmatic temperatures determine the de-
granitization of Sial which is found above the anatexis level. Most of
the diatectic metatectic migmatites formed during the first stages in
the deep zones disappear as they are intercepted and assimilated by the
ascending anatectic magmas. The migration of quartzo-feldspathic pneu-
matolithic-hydrothermal solutions to the upper levels determines the
metasomatic allochemical feldspathization of the anatectic granitoids
and the adjacent crystalline schists.

The metasomatic feldspathization represent the last stage of the
petrotectonic evolution of granitic batoliths. When the migration of
alkaline solutions began, the granites had already been consolidated and
fissured, and the sediments had undergone regional thermodynamic
metamorphism and had been strongly faulted, overthrusted and crus-
hed. The cataclastic retromorphism develop in close connection with
the dynamic metamorphism. That’s why we consider the metasomatic
feldspathization as late orogenic and postkinematic process as com-
pared to the principal phase of orogenesis.

The Vilcan Mountains could be considered, due to their evolution
way, in C (a, b, ¢) scheme. The main arguments are the following : 1)
the deep differentiation of anatectic batolith is certified by the pre-
sence of diorites, quartz-diorites, granodiorites and granites ; 2) clear-cut
contacts between Susita anatectic granitoids and crystalline schists ;
obvious contact metamorphism ; 3) association of anatectic and metaso-
matic granitoids with crystalline schists initially metamorphosed as low-
grade amphibolitic facies and probably with greenschist facies; there-
fore, with crystalline schists which at the present level of erosion were
above the anatexis limit; 4) the allochemical arteritic character of the
feldspathized rocks; 5) metasomatic growth of alkaline neofeldspars in
a quiet medium from postkinematic viewpoint.

11. AGE OF FELDSPATHIZATION

The age of feldspathization of the Lainici-Paius Crystalline Shists
will be discussed in connection with the Hercynian and Baikalian oro-
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genesis. The Alpine sedimentary deposits slightly or non-metamorpho-
sed are non-feldspathized.

The Susita anatectic granitoids and the associated crystalline
schists are recognized by most researchers as belonging to the Baikalian
orogenesis (Dessila-Codarcea and Savu, 1967; Savu, 1970).
In turn, the Tismana granitoids located within the western part of the
Vilcan Mountains are considered either of Baikalian (Dessila-Codar-
ceaand Savu 1967 ; Berza, 1972) or of Hercynian age (R&ileanu,
Bercia, Pop, 1967). As it was mentioned this granitoid consists mainly
of phenoblasts of potash feldspars which are found both in the Lainici-
Pdius Crystalline Series and scarce in the Susita anatectic granitoids.
The genesis of the Tismana granitoids is estimated as being magmatic-
metasomatic (Pavelescu, Dimitrescu, 1966; Berza, 1972) or
metasomatic (Bercia, Radileanu et al 1967).

Thus, many problems may be arisen 1. Does the Tismana granitoid
arise in the Baikalian or Hercynian orogenesis ?. 2. Was it initially mag-
matic formed during the Baikalian orogenesis and at the same time it got
the alkaline porphyroid character or the remobilization and feldspati-
zation took place later during Hercynian ?. 3. Is the feldspathization of
the Lainici-Paius Series and the sparsely feldspathization of the Susita
anatectic granitoids closely connected to the Baikalian orogenesis asso-
ciated to the intrusions of Susita-Tismana anatectic granitoids, or is it
determined only by the Hercynian orogenesis ? Or is this feldspathiza-
tion partially Baikalian, partially Hercynian ? The clearing up of these
problems is at this moment difficult to be done. We shall try to discuss
them in order to be taken into account in the future studies.

The Baikalian age of the Tismana porphyroid granitoids is based
upon the fact that their elements are re-worked in the conglomerates
from the bottom of Tulisa Paleosoic formation. An inferior stratigraphic
level of these conglomerates contains Silurian fauna with graptolites
(Stanoiu, 1971).

The Hercynian age is asserted by Rédileanu, Bercia, Pop
(1967) who identified northerly of Sohodol and Calugareni localities Per-
mian sedimentary deposits (based on their facies resemblance with Per-
mian sediments from other regions paleontologically dated). Within these
sediments, phenoblasts of metasomatic potash feldspars develop, being
similar to those which are found in the Tismana granitoid. Berza
(1972) showed that ”the Permian sedimentary deposits* represented,
as a matter of fact, a gneiss appeared from the matrix of the Tismana
granites. The phenoblasts of potash feldspars resistent to the altera-
tion are obvious owing to the contrast with the granite matrix- As a
matter of fact, along the Sasa Valley, the sedimentary deposits presu-
med of Permian age overlie the Tismana granitoid without being af-
fected by the feldspathization.

Although both ages-Baikalian and Hercynian- are pointed out for
Tismana granitoid by K/Ar age determinations. It is noteworthy that
Baikalian (537—554 m.y.: Soroiu et al, 1970; 546 m.y.: Silvia
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Minzatu et al, 1975) and Hercynian ages (249—283 m.y.: Soroiu
et al., 1970; 235—312 m.y.: Silvia Minzatu et al., 1975) are well
grouped without intermediate values between them. For these reasons
the younger Hercynian ages cannot be interpreted as resulting from
the lost of radiogenic argon. These values are rather real (Soroiu
et al., 1972). They suggest two genetic moments of the Tismana grani-
toid : one linked to the Baikalian orogenesis, the other one to the
Hercynian orogenesis.

In this context of data, the feldspathization from the Lainici-
Pédius Crystalline Schists can be also referred to the orogenic phases
mentioned. Which feldspathization is older and which is younger can-
not be precised. Consequently, it also cannot be estimated the amplitude
of manifestation of these two processes, one as against the other. Pro-
bably during the Baikalian phase, metasomatosis manifested stronger
with a greater ampleness. This supposition is based on the fact that
Schela Formation (if this is of Carboniferous or Carboniferous — ILias-
sic age and not only Liassic) is not affected by feldspathization, while
the adjacent Lainici — Paius Series is feldspathized ; and also on the
fact that the deposits presumed as Permian along the Sasa Valley which
overlie the Tismana granite are not feldspathized. The Hercynian fel-
dspathization probably of less development even in the Tismana granite
may be presumed that accidentely did not affected the Permian sedi-
ments along the Sasa Valley, and moreover it could not affect the
Tulisa Paleosoic Formation rather outside the feldspathized zones. The
direct contacts between the feldspathized zones and the Paleosoic sedi-
mentary formation are very rare; there, where the nonfeldspathized
sediments are related to the feldspathized zones (feldspathized during
the Baikalian orogenesis) one may presume that in those areas the
Hercynian feldspathization has not taken place.

Finally, we may state that the Baikalian orogenisis is mostly res-
ponsible for the intense postkinematic feldspathization both of Tismana
magmatic granitoid and of Lainici — P&ius Crystalline Schists, as well
as the slightly feldspathization of Susita anatectic granitoids. As the
age determination of some sedimentary formations and even their field
identification are controversial and for the data of absolute age show
the Hercynian age of Susita granitoids (Silvia Minzatu et al.,
1975) it may not be excluded the hypothesis of some feldspathizations
linked to the Hercynian orogenesis ; especially as some porphyroblasts
of grey feldspars seem to superpose over the equigranular nebulitic
structures. The orthoclase from the ophthalmitic structures has the
same symmetry with the orthoclase from the nebulitic structures, but
it is due, in both cases, to the low formation temperature. This obser-
vation cannot be taken as an argument of their genesis during the
same orogenesis.
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PLATE I

Fig. 1. — Feldspathized and laminated gneissic anatectic granitoid. K-feldspar
neoporphyroblasts perpendicular to the lineation are strongly crushed as
compared to the well preserved K-feldspars paralel to the lineation.
Dealul Creek.

Fig. 2. — Badly laminated feldspathized anatectic granitoid. Alkali potassic mega-
crystals are round out and crushed. The matrix is converted to a chlorite-
sericite schist. Porcu Valley.
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PLATE II

Fig. 1. — Nebulitic structure arose through biotite-paragneiss feldspathization. The
primary schistose structure is outlined by the “biotite phantoms™ of
the paleosome. Bistrita Valley.

Tig. 2. — Nebulitic structure; striking feldspathization and microgranular-homo-
phane structure are to be noticed ; on the right side a relict biotitic
“shadow” can be observed. Bistrita Valley.
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PLATE III

Fig. 1. — The strong feldspathization of a feldspathic-quartzite gives rise to ne-
bulitic structure. Qartz (black) ; alkaline feldspar (white) ; Lunga Valley.

Fig. 2. — Gradual transition of nebulitic structures of imbibition toward crystalline
schists, Bistrita Valley.
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PLATE IV

Fig. 1. — Phlebitic pegmatoid vein parallely disposed to the lineation of a biotite-
paragneiss ; diffuse contact; outward slight nebulitic structure is dist-
inguished. Bistrita Valley.

Fig. 2. — Phlebit pegmatoid ; cut-clear contact and obligue-angled disposal as
against the paleosome lineation, Bistrifa Valley.
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PLATE V
Fig. 1. — Stromatitic structure. Well marked contact between pegmatoid neosome

and quartzitic paleosome. Bistrita Valley.
Fig. 2. — Quartzite with ptygmatic folds. Runcu Quarry. Sohodol Valley.
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PLATE VI

Structural and textural relationships bhetween neoquartz and paleosomatic
matrix. Quartz neoporphyroblasts are oblique-angled or perpendicular to the paleo-
structure, (Fig. 1, 2, 4). Neoquartz is often oriented according to the schistose struc-
ture of paleosome (Fig. 3). It is fo be noticed the contrast hetween neoguartz (Q)
and paleoquartz. (q) size. The last one is strongly tectonized.

Fig. 1. — Nebulite ; Macris Valley N ;X 10

Fig. 2. — Nebulite ; Susita Valley, km. 1.4N--; X 10
Fig. 3. — Ophthalmite ; Scarisorii Creek. N -+ ;X 10
Fig. 4. — Nebulite ; Poreu Valley. N - : X 10
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PLATE VII

Quartz neoporphyroblasts (@) carrying characteristic inclusions : paleoguartz
(q), plagioclase more or less altered (Pl), chlorite (Cl), garnet (g). The plagioclase

included by neoquartz as well as the plagioclase of paleosome are twisted (Fig. 2)
or crushed (Fig. 3).

Fig. 1. — Ophthalmite ; Macris Valley, N -+ ; X 10
Fig. 2. — Ophthalmite ; Bistrita Valley. N -+ ; X 10
Fig. 3. — Nebulite ; Porcu Valley. N -+ ; X 10

Fig. 4. — Ophthalmite ; Bistrita Valley, N -~ : X 10
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PLATE VIII
Progressive including of paleosome (white) by K-feldspar (black) (Fig. 1, 2, 3)

Fig. 1. — Ophthalmite-nebulite ; Porcu Valey. N -+ ; X 10

Fig. 2. — Ophthalmite-nebulite : Porcu Vallev. N L ;% 10

Fig. 3. — Ophthalmite-nebulite ; Porcu Valley. N <4 ; X 10

Fig. 4. — K-feldspar with poikilitic structure ; included sericitized plagioclase (PI)
has albitic aureole (A) ; quartz (q). Ophthalmite ; Macris Valley. N 4 : X 10
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PLATE IX

Albitized perthite. The two albite generations are crossing with an angle
of about 90°. Ophthalmite ; Dealul Creek. N +: 10

Microcline albitized along the twinning planes. “Spot  slructure” of
albite. Nebulite ; Susita Valley, N 4 : X 10

Pegmatoid vein with quartz-feldspar graphic structure. Vijoaia Valley,
N+ ;X 10

Nebulite with graphic structure. Quartz replaces plagioclase penetrating
through the crushing spots and mineral boundaries, N - ;X 10
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PLATE X

1. — Neoquartz replacing strongly tectonized plagioclase. Graphic structures
become elusive. Nebulite : Bistrita Valley. N 4 ; X 10

2. — Quartz-microcline graphic structure ; the two guartz layers show different
optical orientation. Pegmatoid ; Bistrita Valley. + ; > 10

3. — Biotite neoporphyrobasts in a nebulite-pegmatoid ; Bistrita Valley.

4. — Neochlorite (Ncl) cross cutting the primavy schistoity. Nebulite ; Micris
Valley, N -+ ; X 10
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GEOLOGIA BAZINULUI RUSCA MONTANA.
PARTEA DE VEST1!

DE

ALEXANDRU DINCA 2

Abstract

Geology of the Rusca Montanid Basim, The Western Part.
The Rusca Montand basin located in the south-western part of the Poiana Rusca
Massif is made up of Jurassic, Cretaceous deposits pierced by banatitic eruptions.
On the south-west and south border there are also found Neogene deposits which
belong, as a matter of fact, to another structural unit: Caransebes basin. The
crystalline schists from the basement belong fo the mesometamorphic and epi-
metamorphic series. The latter are found on the northern border and overthrust
the sedimentary basin. The Jurassic is represented by quartzite conglomerates
assigned to the Lower Liassic, and by spathic calcarenites and caleilutites in which
a microfacies was identified, which certifies the Dogger and Malm. The Creta-
ceous beings with detrital “chemical-ferrous-bauxitic deposits considered as
Albian 7, and continues Cenomanian rudite-arenitic-pelitic rocks (Turonian-
Coniacian) and with the Campanian-Santonian flysch facies. The Cretaceous ends
with the volcanogene-detrital molasse deposits assigned to the Maestrichtian. The
Neogene is represented by Tortonian limestones and marls, by Sarmatian limestones
and clayey sandstones and by Pannonian clayey marls and sands. It is interesting
to point out the marine iransgression from Dogger and especially the Cenomandian
transgression. The researched region constitutes the western side of a great syncline
and is characterized, from the tectonic point of view, by an important over-
thrusting line of the epimetamorphic schists over the Cretaceous deposits, in the
north part, by a series of axial undulations, westward, as well as by a series of
secondary fractures trending NW-SE and NE-SW.

1 Tezd de docterat sustinutd in sedinta din 23 dec. 1874, la Universitatea din
Bueuresti. Depusd la redactie la data de 8.VI.1876 si acceptatdi pemtru publicare la
data de 7.X.1976.

2 Institutul de Proiectdri Cai Ferate, Bd. Dinicu Golescu 38, Bucuresti.
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I. INTRODUCERE

In ultimele decenii, printre regiunile care s-au bucurat de- atentia
cercetdtorilor a fost si bazinul ' Rusca Montand, interesant prin zaci-
mintele sale de -cirbuni, prin'mineralizatiile legate de banatite, prin
acumuldrile de roci de precipitatie chimica fero-bauxitice sau prin’ ro-'
cile utile, care apar in cuprinsul'su.. - = - firjury &
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3 GEOLOGIA BAZINULUI'RUSCA MONTANA 101

Regiunea cercetatd se situeazd in partea de SV a masivului Poiana
Ruscai,pe teritoriul judetului Caras-Severin si este caracterizatd printr-o
morfologie cu creste inalte si inguste, cu virfuri impunatoare, uneori
cu aspect conic sugerind vechi aparate vulcanice. In partea de V, cal-
carele jurasice au favorizat 'dezvoltarea unor variate fenomene carstice:

“Am inceput ‘cercetari in acest bazm in.anul 1958, la indemnul mult
regretatului profesor Gr, Réileanu, cdruia ii aducem. pe aceastd cale

Fig. 1. — Amplasametul: partii vestice a bazinului Rusca
‘t . . Montana pe teritoriul:Romaniei. 1, regiunea cercetata.
Position de la partie ouest du bassin Rusca Montand sur
“  le territoire: de la Roumanie. I, région étudiée. !
un plos Omagxu paqtrmdu i o adinca recunostmta pentlu mdru:mamle
ce ni le-a dat pe teren si in laborator. :
Studiile geologice, intreprinse pe teren si in laborator au- Eost

continuate pinad in 1973, cu o:intrerupere in, perioada. 1965—1967. Expre-
sia cartograficd a acestor studii este redatd in harta geologicd detaliata
a regiunii,: ale cdrei date au fost utilizate la intocmirea foilor geologice
1 :500.000 a Romaniei, a foii Deva 1 :200.000 si a foii Nadrag 1 :50.000.
Aceasta hartd geologicd poate constitui punctul de plecare pentru nume-
roase lucrdri de explorare legate de zdcdmintele de precipitatie chimica
fero-bauxitice, de mineralizatiile determinate de banatxte sau de roci
utile (piatrd de var, piatrd de constructie).

La aceste rezultate am ajuns sub indrumarea’ permanentd a condu-
catorului stiintific al acestei teze, acad. prof. G. Murgeanu de la care
am primit intotdeauna cele mai calde incurajiri si sfaturi de nepretmt
in redactarea tezei si caruia ii -sint profund rﬂcunos"atm si 1 aduc
multumini din toatd inima. B ; ' e, ., Blagey gme g
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102 AL. DINCA 4

Tin sa multumesc in mod cilduros prof. dr. doc. V. Tanovici, pentru
sprijinul acordat si indrumdarile primite, care mi-au fost de un mare
ajutor la pregatirea lucrarii si mai ales a partii de eruptiv banatitic si
a fenomenelor legate de acesta.

Cu acest prilej, doresc sd-mi exprim recunostinta fatd de toti pro-
fesorii mei, care m-au instruit si mi-au insuflat dragoste pentru aceasti
profesiune. De asemenea, doresc si mulfumese tuturor colegilor care
mi-au acordat sprijinul la intoemirea acestei lucrari.

1. ISTORICUL CERCETARILOR GEOLOGICE

Cercetéri geologice, putine la numar si mai mult cu caracter gene-
ral, au fost intreprinse in bazinul Rusca Montand inca din ultimele
decenii ale secolului trecut.

Cele mai vechi studii apartin geologilor Léczy (1882), Nopecsa
(1805), Schafarzik (1907, 1908), Papp (1919) si Rozlozsnik
1919). Hartile geologice regionale publicate de Léczy si Papp au un
caracter general, de ansamblu. Lui Nopcsa, valorosul cercetitor al
resturilor de dinozauri din bazinul Hategului, ii datorim paralelizarea *
depozitelor continentale din bazinul Rusca Montana cu cele cu dinozau-
rieni din bazinul Hategului. In lucrarea sa »ZUr Geologie der Gegend
zwischen Gyulafehérvar, Déva, Ruszka-banya und der ruminische lan-
desgrenze®, considera ca primele depozite cretacice apartin Campanianu-
lui iar seria depozitelor continentale, cu mult aport de material vulcanic,
este de virstd daniand ca si in bazinul Hategului, fiind comparabila
mai ales cu depozitele din zona vesticd a acestuia, de la Densus-Stei-
Rachitova.

Deoarece Schafarzik este singurul care a efectuat studii mai
amanuntite in regiunea noastrd, vom insista mai mult asupra rezultatelor
studiilor sale. Cercetind partea de SV a masivului Poiana Ruscdi, in
anul 1905, Schafarzik (1907) separd, in cadrul cristalinului, sisturi
cristaline de grupul I si de grupul II si realizeaza prima coloand strati-
graficd a depozitelor sedimentare din bazinul Rusca Montani. Aceste
depozite, a cdror virstd o apreciazi ca fiind cretacic-superioard, le im-
parte in trei orizonturi: orizontul calcarelor, la partea inferioard, ori-
zontul gresiilor calcaroase si marnocalcarelor, in partea mediand, si ori-
zontul tufurilor porfirice si conglomeratelor, la partea superioara. Cal-
carele, de la partea inferioara, din care a cules doud specii de corali,
le considerd a fi turoniene pe baza unuia dintre corali, determinat spe-
cific (Cladocora humilis Edwards si Haime) si mentionat in Turo-
nianul de la Uhaux (Franta).

Orizontul gresiilor, al gresiilor calcaroase si al marnocalcarelor, din
care a recoltat pe Exogyra ostracina Lamarck si E. decussata Goldfuss,
este atribuit Campamian-Maestrichtianului, iar conglomeratele si rocile
tufogene de deasupra sint panalelizate cu cele din zona localitatii Rusca
Montana si cu cele de la Densus-Rachitova (bazinul Hategului), consi-
derate de N o pcsa ca fiind daniene.

/-
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Schafarzik descrie si depozite neogene pe marginea de SV a
regiunii, In raza localitdtilor Pestere si Maciova. Aceste depozite sint
reprezentate prin calcare de Leitha, de virstd tortoniana, si prin argile
$i nisipuri pannonian-inferioare.

Cantuniari, in 1939 cercetind partea centrald a bazinului (la
est de regiunea prezentatd in acest studiu), atribuie Tithonicului calea-
rele recifale intilnite pe marginea de N a bazinului, in apropiere de
Polom, pe baza aseméanarilor faciale. Tot el este acela care emite ideea
unei transgresiuni cenomaniene In bazin, ceea ce sugereazi virsta ceno-
maniand pentru depozitele conglomeratic-grezoase cu care incepe ciclul
cretacic superior.

Incepind cu anul 1947, echipe ale Institutului Geologic, sub indru-
marea prof. D. Giuscd, au efectuat cercetdri in partea de V si NV a
perimetrului, cu scopul de a studia cristalinul si zdcamintele de fier si
mangan din zona N&adrag-Tincova-Pestere. Sinteza datelor, cuprinse in
diferite rapoarte geologice inedite, a fost publicatd in 1965 de céitre
Giusca et al. Autorii stabilesc prezenta unui complex epizonal si a
unuia mezozonal in cuprinsul cristalinului si fac consideratii de ordin
general asupra sedimentarului din marginea vesticd a regiunii, apreciind
ca tithonicd virsta calcarelor masive si cretacic-superioard virsta celor-
lalte depozite.

Orizontarea stratigraficd a sisturilor cristaline din masivul Poiana
Ruscai (regiunea Ruschita-Valea Negrii) a fost realizatd pentru prima
datd de Pavelescu et al. (1964), care separd o unitate mezometa-
morficd cu doua complexe si o unitate epimetamorfica, formata din trei
complexe.

Pavelescu si Dimitrescu (1954), pe baza materialului per-
sonal si mai ales a celui colectat de Cermnea din partea centrald a
bazinului, deseriu in mod detaliat sase tipuri de andezite.

Unele zone ale bazinului, in special cele afectate de banatite, au
facut obiectul unor cercetari care se referd la complexele de roci erup-
tive, la litologia depozitelor sedimentare si la mineralizatia din zona de
contact. Astfel, Gherasi, Ciornei (1954)° efectueazid prospectiuni
asypra mineralizatiilor cuprifere din regiunea Obreja-Glimboca si pun
in evidenta cinci corpuri granodioritice cu faciesuri marginale porfirice,
numeroase filoane de porfire granodioritice, andezite, dacite si, mai rar,
filoane subtiri de aplite, keratofire si lamprofire. In cadrul depozitelor
sedimentare, considerate de virstda cretacic-superioard, autorii separd trei
complexe litologice in ideea lui Schafarzik (complexul calcarelor,
seria gistoasa-grezoasa si complexul de cinerite andezitice cu augit).

Zimmermann, Zimmermann (1962)% cercetind partea de
nord a regiunii, pun in evidentd granite, granodiorite, riolite, dacite si,

3 Gherasi N, Ciornei P.Arh. Inst. Geol,, Bucuresti.
4Zimmermann P, Zimmermann V. Arh Inirepr. Geol. Prosp.
Subst, Min. Solide. Bucuresti.
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foarte frecvent, andezite,. precum si filoane de porfire cuartifere. Autorii
fac o descriere detaliatd a. fenomenelor metamorfice legate de banatite
sia rocilor de contact din zona.wvalea. L07ne1 valea Glavanului, vaIe:a
Negrii ete. : - :

- Incepind din 1958, studiile intreprinse au condus la orizontdri in
=cadrul depozitelor cretacic-superioare si la. stabilirea Senonianului’infe-
rior la Rusca Montand, pe baze paleontologice (Dincd, 1964). Mai
recent, Dinci et al (19?2) pe baza, studiilor efectuate, ajung la con-
cluzia cd depozitele continentale cu dinozaurieni, din ba/mul Hategului
si echivalentul lor din bazinul Rusca Montand, sint de virsta
maestrichtiana. :

In; ce priveste evolutia tectonica a bazinului Rusca - Montand, in
1964, Dinca si Zimmermann semnaleaza p;ezenta unul nnpm"—
tant accident tectonic pe rama lui nordica. -

Cercetari, prospeetiuni cu fordje si lucrari miniere s-au facut si
continud in prezent, asupra banatitelor si a zonei de contact, in \aﬂderea
determindrii -unor rezerve de minereuri complexe.

Biid STRAT';GRAFIA REGIiJNn

Regiunea cercetatd reprezintd partea de vest a bd/lnulm Rusca
Montana, care este o depresiune interna a domeniului getic.

La ‘alcatuirea geologicd a acestei 1'eg1um iau patte qlsturl crista-
line, care’ formeazd fundamentul bazinului,"si depozite sedimentare ce
apartin Jurasicului, Cretacicului superior, Neogenulu si Cua;ter‘ndrulul
Rocile crlstaloflhene si formatiunile sedimentare anteneogene sint stra-
punse de corpuri banatitice si de numeroase apofize ale acestor corpun
‘determinind adesea mineraliZarea rocilor inconjurétoare:
ce au exercitat, pe o razd insemnatd, o actiune metamorfici de contact,

"A. CRISTALINUL

Sisturile cristaline, care alcituiesc Iundamentnl bazinului Rusca
Montana, apartin domeniului getic din unitatea Poiana Ruscai. Desi
apartln Geticului, ele au totusi o pronuntatd variatie de facies, de, la
| roci puternic metamorfozate pind la roci slab metamorfozate.

In cuprinsul complexelor cristalofiliene din masivul Poiana Ruscii
s-a separat (Giusca et al, 1956; Codarcea, Pavelescu, 1956 :
Pavelescu, 1958) o serie mezometamor‘flca cu cristalinitate avansata
$l o serie epimetamorfica cu cristalinitate mai scazuta.

- Un important studiu al lor, in lumina cercetirilor aciuale si mai
ales orizontarea lor stratigraficd a fost realizatd de Pavelescu et al
(1964), pentru zona Ruschita, insd orizontarea este aplicabild atit la
E cit si la V de zona amintitd., Autorii au deosebit o unitate mezo-
metamorficd, alcdtuitd din doud complexe, si o unitate epimetamorfica

f/\l Institutul Geologic al Romaniei
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cu trei complexe, stratigrafic superioard primei, reprezentati prin roci
cristaline, care se incadreazi in faciesul sisturilor verzi- :

Pe rama nordicd a zonei cercetate, intre valea Varnitei si walea
Fintinilor, am intilnit termenii unitdfii epimetamorfice reprezentati in
mare parte prin sisturi sericito-cloritoase si subordonat prin sisturi mus-
covito-biotitice, sisturi sericito-cloritoase cuartitice si cuartite.

Incepind de la V de virful Poietii, se intilnesc rocile unititii mezo-
metamorfice, care se dezvolta spre SV, catre Tincova si Cavéran. In
aceasta zona insa, spre deosebire de regiunea Ruschita, pe lingd mica-
sisturile cu granat si sisturile cuartitice muscovito-biotitice, prezente in
complexul inferior, apar paragnaise biotito-muscovitice, gnaise oculare
si mai rar amfibolite. -

Gnaisele oculare apar ca un masiv orientat NE-SV, incepind de
la obirsia Vaii Strimbe, spre SV, pind in apropierea riului Timis. Ele
se urmaresc de-a lungul limitei cu sedimentarul incepind de la obirsia
acestei vai, pe lingad virful Schelii, apoi rdmin pe versantul nordic al
vaii Valisorului unde iau contact, catre S, cu micasisturi si sisturi mus-
covito-cuartitice cu porfiroblaste de feldspat, uneori cu intercalatii de
paragnaise, cuartite si micasisturi cu granati.

Se considera (Giugca, 1947)° ca masivul de gnaise are la ori-
gine o intruziune a unei magme pegmatitice ce a influentat desigur
gradul de metamorfism al rocilor din zona. : :

. O insuld de cristalin mezometamorfic apare pe valea Ciresului,
in butonierd, fiind alcatuitd din paragnaise biotito-muscovitice si sisturi
sericito-cloritoase, cenusii-verzui, cu piritd diseminati in masa rocii.
Citeva filoane andezitice, precum si corpul banatitic din apropiere, afec-
teaza sisturile cristaline din aceasta insuld. |

Un alt petec de cristalin mezometamorfic, alcdtuit din micasisturi
$i paragnaise, apare pe valea Pesterii, de sub calcarele jurasice, ca efect
al eroziunii. De asemenea, pe valea Maciovei, inainte de intrarea in sat,
afloreazd de sub depozitele sedimentare sisturi cristaline retromorfozate,
cu un facies deosebit de celelalte. Acest cristalin este reprezentat prin
filite cloritoase, sisturi sericitoase sau cuartito-sericitoase, cuartite felds-
patice (metagresii) si metagabrouri, caracterizate printr-o culoare ver-'
zuie, datoritd abundentei cloritului. Este probabil ca acest petec sa fie
un olistolit. : t
"~ Relatiile dintre sisturile cristaline si formatiunile sedimentare sint
relatii de transgresiune, cu exceptia zonei nordice, intre valea Fintinilor
si valea Varnitei, unde se observa raporturi tectonice de incilecare a
sisturilor eristaline peste depozitele cretacic-superioare. -

B. SEDIMENTARUL

Formatiunile sedimentare, din partea apuseand a bazinului Rusca
Montana, s-au-format, in mare parte, in timpul Mezozoicului (in timpul
Jurasicului-si Cretacicului) precum si in ¢el al Neozoicului. Primul ter-

5D. Giusca Arh. Inst. Geol., Bueuresti.
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men al depozitelor sedimentare apartine Liasicului inferior, peste care
s-au depus rocile calcaroase ale Doggerului si Malmului, apoi, dupa o
intrerupere in Cretacicul inferior, se initiazd un nou ciclu de sedimen-
tare din Albian (?) pina la sfirsitul Senonianului.

Depozitele jurasice afloreazi numai in extremitatea vesticd a
regiunii pe cind cele cretacice ocupd cea mai mare suprafati, extin-
zindu-se mult cétre E.

In partea centrali si nordics, depozitele cretacice sint strapunse
de un important ccrp banatitic si de apofizele acestuia, care le meta-
morfozeazd pe arii destul de intinse.

Formatiunile neozoice, care apar pe marginea de S si de SV,
apartin de fapt unei alte unititi geologice — bazinul Caransebesu-
lui — si sint de virstd tortoniand, sarmatiana si pannoniana.

Formatiunile cristalofiliene, cele mezozoice si cele neozoice sint
acoperite, in mare parte, de o paturd de depozite cuaternare, care apar-
tin In mod predominant macrofaciesului deluvial si celui aluvial.

Jurasicul
1. Liasicul inferior

Cele mai vechi depozite sedimentare din regiunea studiati se
intilnesc pe culmea de la S de virful Runcului si au o dezvoltare
foarte redusa, apirind sub forma unei fisii inguste, pe aproape 1 km
lungime.

Roca este un conglomerat cuartitic, oligomictic, cu aspect masiv,
compact si foarte dur, cu sparturd neregulati, de culoare albi sau alb-
galbuie, alcituit din elemente de cuart alb-laptos, slab rulat, care ating
dimensiuni de 5 cm in diametru, frecvent insi cu diametrul sub 1 em.
Elementele componente sint atit de abundente incit cimentul argilo-
silicios, micaceu, de abia se observd printre putinele goluri care ramin
intre ele.

Pe verticala precum si lateral, se observad treceri la un conglo-
merat cuarfitic la care frecventa elementelor scade, ajungindu-se uneori
la tipul de gresii microconglomeratice, iar pe lingi elementele de cuart
alb apar si rare elemente de gnaise si cuartite cenusii.

Procesele de alterare conferad conglomeratelor, in majoritatea cazu-
rilor, o patina roscatd datoritid oxizilor de fier.

In ceea ce priveste pozitia galetilor se observd ci acestia se
dispun, de obicei, cu axele lungi paralel cu stratificatia si, totodatsd, cu
linia probabild a tarmului.

Caracterul omogen al conglomeratelor, precum si dispozitia gale-
tilor, ne face s& presupunem ca s-au format in conditii de litoral marin,
unde s-au pastrat numai galetii cei mai rezistenti la alterare,

Conglomeratul oligomictic, descris mai sus, are o grosime maximi
de 50 m si ocupd o pozitie geometrica inire sisturile eristaline din
fundament si calcarele masive, spatice, ale Doggerului.
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Aprecierea virstei este destul de dificild deoarece ne lipsesc argu-
mentele paleontologice. Apelind insd la regiunile invecinate, atit la SV,
in zona Resitei, ¢it si la E, in bazinul Hategului, constatim asemanari
izbitioare.

In zona Resitei, Liasicul, in facies de Gresten, incepe printr-un
conglomerat grosier, foarte dur, format aproape in exclusivitate din
elemente de cuart, albicios la culoare (R&ileanu et al, 1957;
C. Boldur, Al Boldur, 1962; Raileanwu et al., 1961; Nasta-
seanu, 1963; Raileanu et al, 1964). Pe baza a doua specii de
plante (Palyssia brauni Schenk si P. sternbergi Nilsson), recoltate
din aceste conglomerate la Doman, Semaka (1964) indici prezenta
Rheticului. Acest Rhetic este insd inglobat la Liasic (Rdileanu et al,
1964), deoarece cu el incepe un nou ciclu de sedimentare in zona,
incepe transgresiunea rheto-liascd, cum a fost denumitd de Codar-
¢ ea (1940).

~ In bazinul Hategului, Liasicul imbracd de asemenea un facies de
Gresten si are in bazd conglomerate si gresii cuartitice, albicioase. Virsta
acestora a fost apreciatd ca fiind rheto-liasicd de cétre Laufer (1925),
se baza unei bogate asociatii floristice.

Avind in vedere marea asemdnare cu conglomeratele cuartitice
din regiunile amintite si faptul cd deasupra lor am identificat calcare
spatice, apartinind Doggerului, opinidm pentru incadrarea la Liasicul
inferior a conglomeratelor cuartitice, oligomictice, de la S de virful
Runeului.

2. Doggerul

Depozitele jurasice cu dezvoltarea cea mai mare le constituie calca-
rele masive, care se intilnesc in partea vesticd a regiunii studiate si
apartin Doggerului si Malmului.

Discordant pe sisturile cristaline sau pe depozitele liasice (fig. 2)
se dispune un pachet de 20—40 m grosime, avind aspectul de calcare-
nite cenusii-negricioase, spatice.

Calcarenitele sint masive, compacte, cu o granulatie grosierd, cu
sparturd neregulatd si cu vinigsoare de calcit, uneori foarte frecvente,
formind retele anastomozate. Pe suprafetele de alteratie se observa frec-
vent corali, resturi de crinoide si rare sectiuni de bivalve (Pl I, fig. 1).
Caracteristicd este prezenta ramurilor de crinoide, mai inchise la culcare
decit calcarul, cu forma cilindricd, cu diametrul ce wvariaza Iintre
1—20 mm, previzute adesea cu un canal umplut cu mil carbonatic fin
(Pl 1, fig. 4). In cariera veche, de pe malul drept al vaii Vélisorului,
am intilnit astfel de ramuri care ating 150 mm lungime.

Uneori fragmentele de crinocide sint asa de abundente incit roca
apare ca un calcirudit fin-mediu, in al cdrui ciment corbonatic plutesc
fragmente de calcit spatic, negricios, rezultate din sfarimarea crinoide-
lor, cu dimensiuni de 1—10 mm. Roca are aspectul unui adevarat
encrinit.

- c. 188
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In sectiuni subtiri se observa de obicei intraclaste si pelete
(..pellets“) frecvente, resturi de organisme calcaroase, oncolite si foarte
rare fragmente de roci calcaroase, de sisturi cristaline, fluturasi de mus-
covit si cuart alb, angular (in special in nivelele bazale), prinse intr-un
ciment calcitic, care este format dintr-un mozaic de cristale spatice cu
dimensiuni variate (Pl. II, fig. 2 ; P1. III, fig. 1).

Intraclastele si peletele au o forma destul de variatd, insd in mod
obisnuit prezintd contururi eliptice si circulare. Dimensiunile intraclas-
telor variaza intre 0,15—2 mm iar cele ale peletelor cint mai mici
de 0,15 mm.

Intraclastele si peletele sint alcatuite din carbonat de calciu cripto-
cristalin, in cazurile cele mai frecvente. Uneori intraclastele prezintd o
zond centrald microcristalind sau au nucleu format din fragmente de
roci sau de organisme (alge calcaroase, foraminifere, corali, moluste.
echinide etc.), inconjurate de o pelicula de calcar criptocristalin.

Resturile de organisme apartin algelor, foraminiferelor, coralilor,
briozoarelor, echinidelor (frecvente radiole), crinoidelor si, rar, lameli-
branhiatelor si gasteropodelor. Trebuie sd menfiondm prezenta a numeroase
microoncolite sferoidale sau elipsoidale, considerate ca alge construc-
loare propriu zise.

Aproape totdeauna cavitatile organismelor au fost umplute cu
microcristale de calcit.

Algele, organisme constructoare foarte importante, suferd adesea
o recristalizare rapidi ; se pot observa alge codiacee, de tipul Thaumato-
porella parvovesiculifera (R aineri), ale caror taluri inconjoard cristalele
spatice de calcit (Pl. V, fig. 1) si prezintd chiar si ele un inceput de
recristalizare sau sint recristalizate in intregime (Pl. VI, fig. 1).

Tabloul cel mai frecvent, care apare la microscop, se infitiseaza
astfel : intraclaste mari, in jur de 1 mm diametru, oncolite si organisme
fosile, de asemenea mari, avind intre ele numeroase intraclaste mai
mici (0,15—0,30 mm), pelete (sub 0,15 mm diametru) si, mai rar, frag-
mente de organisme prinse intr-un ciment de calcit spatic (Pl II,
fig. 2; PL III, fig. 1). Acest fel de structurd se incadreazd, dupd Folk
(1959), in tipul de intrasparit peletifer, cu alge si foraminifere. Se
intilnesc insd si treceri la biopelsparit (Pl. III, fig. 1), in functie de

Fig. 2. — Coloana stratigrafici sinteticd a caicarelor recifale jurasice (Dogger-Malm)
din partea vestici a bazinului Rusca Montana.

1, complex detrito-chimic (gresii rosii, limonite, bauxite); 2, calcilulite negre ;
3. calcare recitale cenusii; 4, calcare dolomitice si dolomite : 5, calcarenite recifo-
gene spatice, cu oncolite ; 6, sisturi cristaline.

Colonne stratigraphique synthétigue des calcaires récifaux jurassiques
(Dogger-Malm) de la partie ouest du bassin Rusca Montana.
1, complexe détrite-chimigue (grés rouges, limonites, bauxites) ; 2, calcilutites noires ;
3, calcaives récifaux gris; 4, calcaires dolomitiques et dolomites; 5, calcarénites
récifogénes spathiques 3 encolites ; 6, schistes cristallins.
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variatia dimensiunii si cantitdtii constifuentilor, precum si structuri
micritice, in care matricea este formatd din calcit microcristalin.

Calcarenitele spatice, cu structurd intraspariticd, s-au format in
apropierea unui bicherm — fapt intarit si. de prezenta numeroaselor
alge, care constituie biotopi peririfeeni — intr-un mediu marin bine
aerisit, agitat, ou valuri si curenti suficient de puternici si spele matri-
cea miloasd microcristalind. Sursa de material a constituit-o in special
biohermul din apropiere care, sub actiunea valurilor, a curentilor si a
organismelor litofage, a dat nastere la miluri carbonatice, la pelete si
intraclaste.

Calcarenitele spatice, intotdeauna cu o textura masiva, prezintd
uneori zone larg dolomitizate, de formé lenticulard sau neregulati, in
care se observa trecerea gradatd de la calcare la dolomite.

Dolomitele sint in general de culoare cenusie, masive, compacte,
dure, recristalizate, cu luciu méitdsos in sparturd proaspitd. Prin alte-
rare capdtd un aspect ruiniform si formeazd o pulbere albd, caracteris-
ticd, alcdtuitd din cristale dolomitice, cunoscuti sub numele de fiina
dolomitica.

In sectiuni subtiri se observd o structurd in mozaic, alcituiti din
cristale cu contururi neregulate sau cu habitus romboedric. Procesul
de dolomitizare a desfiintat structura intrasparitici iar fosilele au fost
si ele dolomitizate. Numai in dolomitele calcaroase se mai observi
contururile organismelor sau ale intraclastelor.

Consideratii asupra virstei. Desi s-au fiacut cercetiri
de detaliu in zona calcarelor, nu s-a gisit pind acum o macrofauns
care si prezinte vreun interes oarecare in aprecierea virstei caleareni-
telor descrise anterior. In afara fragmentelor de crinoide si a polipie-
rilor izolati (de tip Montlivaultia)) am intilnit foarte rare sectiuni de
lamelibranhiate, ce nu depasesc trei cm lungime. In plus, compactitatea
si duritatea rocii constituie un impediment in separarea resturilor
macrofosile.

Studiile microfaciale ne-au furnizat insa suficiente date pentru a
aprecia cu destula certitudine virsta calearenitelor.

Probele au fost recoltate de pe doud profile continui, foarte bine
deschise pe niste vai-torenti, valea Magurii si valea Fierului, precum
si din diverse zone de aflorare a calcarelor.

Cele doua profile, situate in apropierea carierei de calcare Banita,
de linga Cavéran, la circa 500 m unul de altul, sint foarte asemana-
toare ca litologie si confinut microfacial, fapt pentru care vom apela
numai la unul dintre ele : profilul véaii Fierului. Pe acest profil, peste
micasisturi (fig. 3) se dispun calcarenite masive, cenusii, spatice, foarte
diaclazate, care, la 0,5 m de la limita cu micasisturile, au un caracter
spatic mai atenuat, iar la 1 m mai sus au un caracter detritic mai pro-
nuntat si o culoare mai inchisd. La 1 m pe vale in sus, calearenitul
are aspectul initial, pe care il mentine pe cca 4 m lungime cu usoare
variatii de culeare, apoi, pe o distan{d de aproape 1 m, calcarul este
usor dolomitic. Urmeazd din nou calcarenitele spatice precedente, pe
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Ammabaculies sp.
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Cayeuxie s0.

Kurnubis aff. pelestinienss (Henson)

Cayeuxia pise Frollg
C.moldavics Frofla
Favreing salevensis (Parefas)
Orthoneliz sp.

Cayeuria prae Frollg

Thaumataparelia parvovesiculifers (Rsineri)

Flendering sp.  Cledocorapsis sp.

STAUN /77

Institu

Cayeunis piae frofo
Pseudocyclamming aff. lituys (Yokoyama)
Litkocodium sp. Globockaeteajpina Lombard

82 Ammobacylites sp. Stomigsphaeca sp.
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virca 7 m, apoi se intilneste o intercalatie de circa 2 m grosime, de
calcar mai deschis la culoare, mai fin, ou caractere de calcilutit. Calca-
renitele apar din nou pe o distantd de 7 m, apoi se trece la un calcar
cenusiu, usor recristalizat.

Microfaciesul, in toatd aceastd secventd, este bogat in organisme
reprezentate mai ales prin alge si foraminifere, din care am identificat
torme de: Acicularia jurassice Johnson, Solenopora liassica (Le
M aitre), Pycnoporidium cf. lobatuin Yabe et Toyama, Cayeuxia
pice Frollo, Cayeuxie moldavica Frollo, Orthonelle sp. Lithoco-
dium sp., Thaumatoporella parvovesiculifera (Raineri), Bacinella
irregularis Radoicié¢, Globochaete alpina Lombard, Trocholina
sp. ex gr. palastiniensis, Pseudocyclamminag lituus (Y o k o y am a), Pseudo-
cyclammina sp., Conicospirillina basiliensis Mo hler, Ammobaculites sp.,
Pfenderina sp., Miliolide, Textulariide, Cladocoropsis sp.

In profilul vaii Méigura apar, in afara formelor citate, urmatoa-
rele fosile: Trocholina aff. conica (Schlumberger), Flabella-
mina sp., Ammobaculites cf. aglutinans (d’'Orbigny).

Mai mentiondm prezenta de radiolari calcitizati, corali solitari,
radiole de echinide, fragmente de lamelibranhiate si de gasteropode.

In cariera veche. de pe versantul drept al vaii Valisorului, din
peretele ei sudic s-au colectat patru probe, din care doud ne-au oferit
numesicase specii de foraminifere valoroase din punct de vedere strati-
grafic si anume : Pfenderina salernitanc Sartoni et Crescenti
(6 ex.), Meyendorffina cf. bathonica Aurouze et Bizon (3 ex),
Kilianina blancheti Pfender.

Probele s-au recoltat din calcare cenusii, fine, cu caractere de
calcilutite, situate la partea superioard a calcarenitelor spatice. In sec-
tiuni subtiri se observd o structura biomicriticd sau blomlCI‘O.‘:pdlltlca
(PL. VII, fig. 2 ; Pl VIII, fig. 2 ; PL IX, fig. 1).

Dupéd cum rezultd din tabeiul 1, cele mai multe specii sint citate
incepind din Jurasic inferior si mediu, insd multe dintre ele au o
extindere mare pe verticala. Totusi existd suficiente argumente pentru
a atribui Doggerului calcarenitele in discutie pe baza speciilor Meyen-
dorffina cf. bathonica, Kilianina blancheti si Pfenderina salernitana.

Meyendorffina bathonica, dupd Aurouze si Bizen (1958),
Mayne (1961) si Sartoni et Crescenti (1962), caracterizeazi
Bathonianul, avind o frecventd deosebitd in Bathonianul superior-(zona
cu Clydoniceras discus). A fost citatd in Bathonianul din bazinul Parisu-
lui, din Apeninii de sud, din Israel, precum si din Doggerul din Alpii
superiori si din Alpii Maritimi. In Dinarizi, R. Radoi¢i¢ (1966) indici
insa intervalul stratigrafic al speciei M. bathonica intr> Bathonian supe-
rior si Malm inferior.

Kilianina balancheti este caracteristica pentru Bathonianul din
Franta (Alpii de sus, Alpii de jos) de unde este descris holotipul,
neo- si paratipul.
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Pfenderina salernitana, in Apeninii Meridionali, apare in Batho-
nianul superior, unde formeazd o cenozona, care-i poarta numele (Sar-
toniet Crescenti, 1962) si trece si in partea inferioard a Callovia-
nului in cenozona cu K. palastiniensis-

In-Dinarizi (Radoi¢i¢, 1966 ; Nikler et Socac¢, 1968) P. saler-
nitana este citatd incepind din Bathonian pind in Malmul superior, cu

" TABELUL 1

Raspindirea siraligrafica a spei‘fr‘!nr fosa‘lr"fnr.’!nire in calcarenilele din bazinul Rusca Montand '

| I Dogger Malm
i Numele speciei Lias | i
. inf. | sup. inf. sup.
t - '! |

Acicularia_jurassica Johnson | e R A e

|
Solenopora liassica T.e Maitre :
Pyenoporidium cf. lobatum Y abe cl Toyama e — — i —

Cayeuxia piae 'rollo

Cayeuxia moldavica Frollo

Thaumatoporella parvosiculifera (Raineri)

Bacinella irregularis Radoléié

Globochaele alpina LLom bard ' 0

Trocholina aff. conica (Scthlumberger)

: Trocholina sp. (grup palasiiniensis) :

Flabellamina 'sp. i

Pseudocyclammina lituus (Y ok oy am a) ; .
Meyendorffina cf. bathonica (Aurouze et Bizon)
Pfenderina salernitana Sartoni et Crescenti

Kilianina blancheli Pfender

Conicospirillina basiliensis Mohler

frecventd mare in Bathonianul superior si in prima parte a Malmului
inferior (probabil Callovian).

in concluzie, calcarenitele spatice din baza calcarelor masive ale
regiunii studiate, cu asociatia microfaciald care confine pe M cf. batho-
nica, K. blancheti si P. salernitana, la partea superioard, revin Doggeru-
lui in intregime.

Faceisul calcaros spatic al Doggerului este mentionat in multe
regiuni din Romania, in special in Carpatii Meridionali.

L
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In zona Resita o serie de autori (C. Boldur, AL Boldu r, 1962 :
Nastdseanu, 1963; Raileanu et al, 1964; Boldur et al., 1964 ;
Boldur, Mihalache, 1964) indici existenta unui facies calcaros-
grezos spatic, pe marginile zonei, ale cirui resturi fosile atesta Bajo-
cianul si Bathonianul.

La Dognecea, in cariera de pe malul drept al Birzavei, din calca-
renitele spatice, foarte aseménatoare cu cele din zona noastrd. Hala-
vats (1889) a citat, printre altele, resturi de Entholium sp. si de Phyl-
loceras sp., genuri frecvente in depozitele doggeriene.

Calcarenite spatice, cenusii-negricioase, cu dolomitizari, se intil-
nesc si in Magura Brebului si la Valeapai; virsta lor a fost apreciata,
pe baza aseméndrilor petrografice, ca fiind jurasica (Dogger) (Codar-
cea, 1935; Nastdseanu Boldur, 1964).

Calcarenite spatice, cenusii-negricioase, au fost intilnite si In dome-
niul danubian . (Platoul Mehedinti-Tismana-Jiu) (Codarcea, 1940;
Dréaghici, 1964; Mutihac, 1964: Po p, 1967 ; 1968), ele fiind atri-
buite tot Doggerului pe baza asemandrii faciale si a superpozitiei.

3. Malmul

Calcarenitele spatice trec pe nesimtite la un calcar mai fin. cu
corali coloniali, iar dimensiunile granulelor scad spre partea superioara
a masivului-calcaros, astfel incit se ajunge la un caleilutit a carui finete
rivalizeazd cu cea a calcarelor litografice. Uneori se intilnesc zone afec-
tate de usoare recristalizari si chiar de dolomitiziri intense.

Toate aceste varietdti de calcare, inclusiv cele din baza Doggeru-
lui, alcatuiesc un singur masiv, a carui grosime este cuprinsd intre
100—150 m.

Trecerile gradate dintre aceste tipuri cit $i prezenta zonelor dolo-
mitizate la nivele diferite, intimplatoare, impiedeca separarea cartogra-
ficd a Doggerului de Malm.

Calcarele organogene recifale, cu colonii de polipieri, se intilnesc
de obicei in partea mediand a masivului calcaros precum si ca inter-
calatii in calcilutitele de la pantea superioard. Ele au o culoare cenusie
sau cenusie-negricioasa, textura masiva, sint dure, compacte si prezinta
o sparturd neregulatd, aschioasa. Indivizii coloniilor de polipieri au o
culoare mai deschisa decit roca si prezinta in sectiune transversala,
contururi circulare cu diametrul cuprins intre 1—10 mm, in mod obis-
nuit insa de 3—5 mm.

Uneori fenomenele de recristalizare suferite imprimé rocii un aspect
zaharoid, locul polipierilor fiind indicat, de obicei, prin prezenta calei-
tului fin cristalizat, de culoare mai deschisa decit restul rocii; cind
recristalizarea este mai intensd nu se mai observd de loc urme organice.

In sectiuni subtiri se observd o masa microcristalind, brund, in
care apar zone cu polipieri sau rare foraminifere cu scheletul calcitizat
si uneori diaclaze umplute cu cristale de calcit. Este un biomicrit tipic,
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in conceptia lui Folk (1959), care prezintd uneori si fenomene de dolo-
mitizare, mai ales a organismelor fosile.

Structura micriticad pledeazd pentru geneza acestor calcare in zona
unor bicherme, intr-un mediu marin linistit, fdra valuri si farad curenti
sau in prezenta unor curenti de intensitate scazuta.

Calcilutitele au de obicei o culoare negricioasa, sint foarte fine.
masive, dure, cu spartura concoidalda si sint strabatute de numeroase
vinisoare submilimetrice de calcit, care formeazd de obicei retele foarte
dese. Rareori se observa si sectiuni de lamelibranhiate, nedetasabile si
improprii unei determinéri.

Sub microscop se observa o structura biomicritica, reprezentata
printr-o masi fundamentala de calcit microcristalin, de culoare brun-
negricioasd, monoton si opac, in care se observa rare resturi organice :
alge (in special cyanoficee), foraminifere, ostracode, etc. Caracteristica
este prezenta romboedrilor de dolomit, cu dimensiuni de 0,05—0,30 mm,
raspinditi neuniform in masa fundamentald de calcit microcristalin, cu
6 culoare mai deschisd decit fondul rocii, imprimind acesteia o struc-
tura porfiroblasticd (Pl. III, fig. 2). Acesti romboedri indicd un inceput
de dolomitizare a calcarelor respective.

Caracterul de calcilutite, cu structura biomicritica, pledeaza pentru
un regim de depunere intr-un mediu de ape calme, ferit de actiunea
valurilor si de curenti puternici. Milurile calcitice microcristaline, rezul-
tate din precipitarea chimica si biochimicd, s-au depus intr-o laguna,
izolatd de restul mdarii prin bioherm. Izolarea nu a fost totald deoarece
exista indicatii, date de putinele resturi organice (alge. foraminifere,
ostracode, lamelibranhiate), ci mediul era destul de bine aerisit. Faptul
ca in partea inferioard se gasesc calcilutite intercalate in calcare reci-
fale este datorat miscirilor de subsidentd care conditioneaza migrarea
pe orizontala a recifilor si, implicit, a:zonei lagunare-

Procesele de dolomitizare avansatid au generat zonele dolomitice,
care au in general forma unor corpuri lentiliforme in masa calcarelor,
trecerea intre calcare si dolomite facindu-se gradat.

Dolomitele, foarte aseméndtoare celor din partea inferioara a masi-
vului calcaros (Dogger), au o culoare cenusie sau albicioasd, texturd
masiva §i se prezintd compacte, dure, cu alteratia si pulberea albd ce
le este proprie.

La microscop se observa o structurd caracteristica de mozaic omo-
gen, structura resturilor organice ajungind sa fie complet desfiintata.
Tn stadiile intermediare ale dolomitizarii se mai observa insa contururile
organismelor.

In ceea ce priveste geneza acestor dolomite, considerdm ca au
Juat nastere prin dolomitizarea milurilor calcaroase. In favoarea acestei
ipoteze pledeazd forma si dimensiunile variabile ale corpurilor dolomi-
tice, prezenta lor la niveluri diferite In cuprinsul masivului precum si
existenta romboedrilor de dolomit in masa calcilutitelor.

) Institutul Geologic al Romaniei
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Mentiondm parerea bine cunoscutd ca recifii si depozitele recifale
genereaza calcare care se dolomitizeazd usor datoritd continutului ini-
tial de magneziu. Acesta este acumulat de numeroase organisme si in
special de alge, foarte frecvente in apropierea biohermului. Prezenta
romboedrilor de dolomit in calcilutite demonstreaza ca milurile carbo-
natice contineau CO;Mg in cantitdti variabile, uneori suficiente rentru
a da nastere la dolomite.

Tinind seama de caracterele stratonomice si litologice, se constata
«ca dolomitizarea s-a facut la niveluri si in locuri diferite, afectind atit
calcarenitele spatice cit i calcilutitele din partea superioara.

Consideratii asupra virstei Primele aprecieri asupra
virstei au fost facute de Schafarzik pe baza a doud specii de corali
gasite in aceastd zond : Cladocora humilis M. Edwards et Haime si
‘Calamophyllia compressa d’'Orbigny. Aratind ca specia C. humilis este
[recventd in Turonian iar a doua specie este citatd in Neocomian,
Schatfarzik (1907) opteaza pentru virsta turoniana.

Macovei si Atanasiu, in lucrarea asupra Crelacicului din
Romania (1934), sprijinindu-se pe observatiile lui Schafarzik, le
:acorda aceeasi virsta.

Giugca et al, (1957), cercetind cristalinul din vecinatate, pre-
supune virsta titonicd pentru calcare.

Studiile pe care le-am intreprins asupra acestor calcare au aritat
un continut sdrac in fosile, in special cel al calcilutitelor. Macroscopic
am identificat rare sectiuni de bivalve iar in secventele recifale apar
si corali.

La microscop calcilutitele aratd de asemenea un microcontinut
sirac. Probele recoltate pe valea Fierului (fig. 3) precum si cele de pe
vaile : Magurii, Seacd (afluent al Valisorului), Pesterii, Oloanei etc. au
indicat urmatorul microcontinut floristico-faunistic : Clypeina aff. par-
vule Carozzi, Cayeuxia piaze Frollo, Cayeuria moldavica Frollo,
Macroporells selli Crescenti, Thaumatoporella parvovesiculifera
(Raineri), Bacinelle irregularis Radoié¢ié¢, Globochaete alpina
Lombard, Crassicollaria aff. intermedia (Durand-Delga), Pseudo-
cyclammina lituus (Yokoyama), Pseudocyclamming sp., Conicospi-
rillina basiliensis Mohler, Ammobaculites sp., Pfenderina salernitana
Sartoni et Crescenti, Pfenderina trochoidea Smouth et
Sugden, Kurnubia palastiniensis (Hens o n), Cladocoropsis mirabilis
Felix, Favreina sp., Saccocoma Agassiz.

La acestea se adaugd textulariide, valvulinide, ostracode etc.. asa
cum reiese si din coloana stratigraficd a Malmului (fig. 2).

La partea inferioard, unde predomina calcare recifogene cu corali,
apar impreuna cu M. selli si K. palastiniensis si speciile P. trochoidea
si P, salernitana, ultima continuindu-se din partea superioard a
Doggerului. :

In partea mediand, unde calcarele recifale incep sa cedeze locul
calcilutitelor, dintre formele mai importante citim pe M. selli, K. palas-
tiniensis precum si pe G. alpina- Forme mai frecvente de G. alpina
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apar insa la partea superioard, insofite de C. aff. parvula, C. aff. inter-
media si Saccocoma Agassiz.

Aceastd repartitie pe verticala este foarte apropiatd de aceea data
pentru Apenini si Dinarizi, unde s-au facut, in ultima vreme, intense
cercetari microfaciale in calcarele jurasice si cretacice (tab. 2).

TABELUL 2

Raspindirea straligrafica a speciilor fosile intilnite in calcilutitele din bazinul Rusea Montand
(partéa de vest) IR S e TR

Dogger Malm
Lias
[ inf. sup. 'L inf. | sup.
Clypeina aff. parvula Carozzi | oo
Cayeuxia piae Frollo
Cayeuxia moldavica rollo
Macroporella selli Crescenti | e R R
Thaumaloporella parvovesiculifera (R aineri)
Bacinella irregularis Radoiti¢
Globochaete alpina Lombard
Crassicollaria aff. infermedia Durand Delga e

Pseudocyclammina lituus (Y ok oy a ma)

Conicospirillina basiliensis Mohler

Pfenderina salernitana Sartonict Crescent i *

Pfenderina lrochoidea Smouth ¢t Sug den

Kurnubia palastiniensis (Hen s on)

Cladocoropsis mirabilis Felix

" Favreina sp.

Saccocoma Agassiz

fn Apeninii sudici, Sartoni si Crescenti (1962) au reusit
si stabileascid o cenozond cu K. palastiniensis iar in cadrul acesteia o
subzona inferioard cu M. selli. Pe baza faptului cd aceastd cenozona este
in continuitate de sedimentare cu cenozona cu:P. salernitana, de virsta
bathoniana, cd suportd o altd cenozond (cenozona cu Clypeina jurassica)
de virstda kimmeridgiani si cd confine pe Ptygmatis nodosa Voltz
(Oxfordian-Kimmeridgian inferior) la partea superioard, autorii acorda
cenozonei cu K. palastiniensis virsta callovian-oxfordiana. De altfel spe-
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cille M. selli si K. palastiniensis sint citate de diversi autori aproape
exclusiv din Malm. ;

In aceste conditii asociatia noastrd cu M, selli si K. palastiniensis,
foarte asemanatoare cu acea din Apeninii meridionali si din Dinarizi,
ne indreptdteste sa presupunem ci rocile calcaroase masive, de deasupra
calcarenitelor spatice (Dogger), apartin Malmului. Aceasti ipoteza este
intdritd de prezenta speciilor fosile C. aff. parvule si C. aff. intermedia,
caracteristice Malmului superior (Kimmeridgian-Tithonic). La acestea se
adaugd formele de G. alpina si Saccocoma (forme specifice faciesului
cu ,,Lombardia* din Kimmeridgian-Tithonic), care apar in calcilutitele
de la partea superioara, subliniind existenta Malmului in intregime.

Concluziiasupra calcarelor jurasice. Carcarele jura-
sice, din regiunea cercetata, formeazi un pachet de cca 100 m grosime,
au un aspect masiv si sint alcatuite din calcarenite spatice in baza,
din calcare recifale cu corali §i din calcilutite, la partea superioard. La
diverse nivele se intilnesc lentile de dolomite. '

In acest masiv am reusit si stabilim, pe baza microfaciesului,
existenta Doggerului si a Malmului care nu pot fi separate cantografic.

Varietatile de calcar, indicate mai sus, sint legate de existenta
unor bioherme care au generat materialul calcaros. ntr-o primi faza
au luat nastere intrasparite peletifere cu alge si foraminifere, intr-un
mediu agitat, bine aerisit, cu valuri si curenti puternici. Ulterior mediul
devine mai linistit favorizind dezvoltarea biomicritelor.

Caracterul uneori intercalat al calcarelor recifale cu faciesul reci-
fogen pledeazé pentru mai multe etape In dezvoltarea recifilor si impli-
cit In dezvoltarea faciesului recifal si a faciesului recifogen, in condi-
tiile unor variatii ale nivelului marii, determinate de miscari oscilatorii
cu caracter general de subsidenta.

Cretacicul

1. Albianul ?

La finele Malului regiunea se exondeaza sl urmeaza o lungi perioada
de gliptogeneza pind la inceputul Cretacicului superior. Masivele cal-
caroase, supuse actiunii agentilor externi, au fost destul de puternic
afectate, generind numeroase forme de relief caracteristice carstului
(doline, pesteri etc.).

Formele negative, depresionare, au favorizat acumularea unor de-
pozite detrito-chimice alcatuite din gresii rosii, feruginoase, limonite
§i roci bauxitice. Aceste depozite apar sub forma unor corpuri lenticu-
lare, la limita dintre calcarele masive $1 rocile grezoase ale Cenomania-
nului, fiind descoperite de eroziune in citeva locuri si anume : pe valea
Fierului, pe valea Magurii, pe valea Seaca, la obirsia vaii Seci (Ceriul
lui Bocicai), in culmea Sinovei, pe valea Iederii, pe valea Oloanei, in
culmea Oloanei, in virful Runcului si In culmea Merisorului. La Ceriul
lui Bocicai apare un minereu bauxitic, singurul de altfel, pe cind in
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celelalte aflorimente apar ferolite (minereu limonitic). Toate aceste iviri
au fost explorate in perioada anterioard anului 1940, cu lucrari miniere
usoare (dezveliri si o galerie scurtad in punga bauxitica).

Roca bauxitica are o culoare brund, este finid. compactd. foarte
durd si prezintd o sparturd aschioasd. La microscop se observd un fond
de gel alumino-feros, amorf, brun-roscat, rezultat prin precipitarea
chimicd, in care plutesc minerale alumino-feroase ca : diaspor (cel mai
frecvent), gibbsit, anataz, leptoclorit si hematit.

Minereul feruginos, limonitic, are o culoare brund pina la negru,
prezintd o urmd maronie, este dur, compact, adesea cu mici cavitati de
alterare a limonitului si are o sparturd neregulatd. Foarte frecvent este
impurificat de adaosuri detritice, reprezentate prin paiete de muscovit
si prin granule mai mici sau mai mari de cuart, si are o culoare galben-
bruna. Adesea fractiunea detritica devine mai frecventd sau chiar pre-
dominanta astfel cd, din punct de vedere petrografic, sintem in pre-
zenta unor roci apartinind tipurilor de gresii feruginoase, fine sau gro-
siere, micafere, sau de microconglomerate feruginoase. Astfel de tipuri
se intilnesc in culmea Sinovei si in culmea Merisorului.

Trecerea de la lentilele ferolitice la orizontul microconglomeratic
al Cenomanianului din acoperis se face prin gresii feruginoase, fine,
brun-roscate.

Problema genezei depozitelor detrito-chimice, de tip ferobauxitic,
din Romania, a format obiectul unor cercetdri recente intreprinse de
Papiu si Minzatu (1969). Concluziile acestor cercetdri infirma wve-
chea ipotezd a formdrii bauxitelor ca rezultat al unor procese de alterare
reziduald a calcarelor din substrat. Autorii aratd i materialul de origine
al rocilor bauxitice (din muntii Padurea Craiului) il formeazd rocile
eruptive bazice sau chiar cineritele rocilor eruptive bazice, roci legate
de activitatea eruptiva ofiolitici din Neocomian. In urma proceselor de
'solubilizare a ionilor de Al, Fe, Ti si de precipitare a lor in ape cu
pH-uri ridicate, au rezultat bauxitele de tip P4ddurea Craiului, denumite
bauxite ,autohtone¥, de virstdi neocomiand. O a doua categorie de
bauxite este aceea a bauxitelor ,,allohtone® sau ,resedimentate® (Papiu,
Minzatu, 1969), de virstd post-neocomiand, provenite din remanie-
rea unor bauxite preexistente de tipul celor neocomiene din Padurea
Craiului. Acest tip de bauxite este mentionat in regiunea Sohodol-Vidra
si in bazinul Hategului.

Depozitele detrito-chimice din partea de V a bazinului Rusca
Montana par si aibe aceeasi origine alohtond ca si cele din bazinul
Hategului, cu care au o serie de analogii (petrografic, forma de zdca-
mint, pozitie stratigrafica).

Complexul detrito-chimic cu bauxite, din bazinul Hategului, a fost
presupus ca fiind de virsti albiana (Murgeanu, Patrulius, 1960;
Stilla, 19666; Codarcea, Pop, 1968) datoritd faptului cad repau-

6 Al. Stilla Arh, Intrepr. Geol. Prosp. Bucuresti.
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zeazd atit pe calcarele Malmului superior cit si pe cele ale Cretacicului
inferior (Barremian-Aptian) iar in acoperis au intotdeauna gresiile gro-
siere ale Cenomanianului bazal.

In ceea ce priveste virsta depozitelor detrito-chimice din bazinul
Rusca Montand, deoarece lipsesc argumentele paleontologice, am recurs.
la criteriul stratigrafic. Tinind seama ci aceste depozite stau pe calca-
rele Malmului superior si suporta gresiile grosiere si microconglomeratele:
din baza Cenomanianului, se poate aprecia ci ele s-au format dupa
Tithonian si fnainte de Cenomanian. Acest interval poate fi restrins la
timpul albian, daca se tine seamid cd existd o trecere gradatd de la
depozitele detrito-chimice la cele cenomaniene precum si o similitudine:
cu cele din bazinul Hategului.

2. Cenomanianul

Dupa o indelungatd perioadd de exondare, la inceputul Cenomania-
nului sau poate chiar in Vraconian, ca urmare a diastrofismului austric,
se instaleazd din nou mediul marin in bazinul Rusca Montani Acest
nou ciclu de sedimentare incepe insd printr-o puternica transgresiune
a marii cenomaniene, care acoperd o suprafati apreciabila a uscatului
din partea de SV a masivului Poiana Ruscii. Apele mdrii cencmaniene
depdsesc cu mult vechile ,granite“ ale marii jurasice. Intr-adevar, daca
intre Cévéran si virful Runcului depozitele cenomaniene repauzeaza pe
calcarele jurasice, incepind de la virful Runcului spre N, pina la linia
Polom, aceste depozite stau direct pe cristalin. Mentiondm ca aceleasi
depozite cenomaniene au fost intilnite repauzind pe cristalin si la E de
regiunea cercetatd, prin apropiere de localitatea Lunca Cernii.

Depozitele cenomaniene sint alcituite din conglomerate polimictice
$i gresii grosiere care trec citre partea superioard la gresii mai fine, cal-
caroase, fosilifere (fig. 4).

Conglomeratele au elemente detritice mdrunte, frecvent sub 1 em
diametru, care sint prinse intr-un ciment silicios, micaceu, cenusiu-galbui.
Elementele, bine rulate si cu o sortare redusi, au o natura foarte variata,
fiind reprezentate prin cuart, in mod predominant, gnaise, micasisturi,
cuartite, sisturi clorito-sericitoase si filite, a ciror origine trebuie ciutats
in cristalinul de tip getic din vecinatate.

Microconglomeratele si gresiile grosiere (la care se trece de la con-
glomerate) sint de culoare cenusiu-galbuie, uneori au o patind roscata
datorita oxizilor de fier, sint foarte micacee, compacte, dure, adesea cu
urme de plante incarbonizate sau chiar cu filme de cdrbune. Pe Valea
Strimba s-au intilnit intercalatii de 0,20-0,70 m grosime. Uneori se obser-
va si intercalatii de gresii argiloase, cenusii, micacee.

Din punct de vedere textural, conglomeratele, microconglomeratele
si gresiile descrise se prezintd ca strate sau chiar ca lentile de grosimi
variate, adesea avind aspect masiv datoritd grosimii stratelor, care ating
4—35 m.
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Fig. 4. — Coloani stratigraficd sinteticd a depozitelor cenomaniene din-
partea vesticd a bazinului Rusca Montana.

1, marnocalecare grezoase ; 2. gresii fine calcaroase ; 3, gresii argiloase :

4, gresii grosiere ; 5, conglomerate silicioase ; 6, complex defrito-chimic

(gresii rosii, limonite, bauxite) ; 7, calcare masive recifale; 8, sisturi
cristaline ; 9, discordantd unghiulara.

Colonne stratigraphigue synthétique des dépots cénomaniens de la partie

ouest du bassin Rusca Montana.
1, marnocalcaires gréseux ; 2, grés finement caleaires ; 3, grés argileux ;

4, grés grossiers; 3, conglomémats siliceux ; 6, complexe détrito-chimi-

que (grés rouges, limonites, bauxites) ; 7, calcaires massifs récifaux ;.

8, schistes cristallins : 9. discordance angulaire.
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Catre partea superioard apar gresii cu granulatie fini, cu ciment
calcaros, cenusii-negricioase, in care s-a identificat un important. nivel
fosilifer, lumaselic, cu lamelibranhiate si gasteropode de talie mare. La
microscop aceste gresii apar formate dintr-un material detritic repre-
zentat prin cuart, feldspati sericitizati si corodati de calcit, fragmente
de sisturi cristaline, lamele de muscovit si clorit, apatit, precum si frec-
vente fragmente de organisme reprezentate prin alge calcaroase de tipul
Lithephyllum si Lithothamnium, foraminifere (Rotalipora sp., Textularia
sp. etc.), briozoare si radiole de echinide. Toate aceste elemente sint
cuprinse intr-un ciment calcitic criptocristalin.

In apropierea corpurilor banatitice depozitele cenomaniene au fost
metamorfozate la contact si transformate in cuartite cu slabe piritizari,
diseminate in masa rocii sau ca plaje pe fisuri, pe diaclaze sau pe fetele
de stratificatie,

Caracterele litologice si stratonomice ale faciesurilor terigene ce-
nomaniene, precum si fauna de la partea superioard a complexului,
reflectd un mediu de sedimentare litoral-neritic de mici adincime in
_Cenomanianul inferior si mediu si cu o profunzime ceva mai mare in
Cenomanianul superior, cind faciesul devine granulometric mai fin si
apar conditii favorabile dezvoltdrii unei bogate faune de gasteropode si
lamelibranhiate, la care se asociaza rare exemplare de amoniti.

Faptul céd nivelul fosilifer, lumaselic, a fost observat in mai multe
loouri din bazinul Rusca Montand, la acelasi interval, stratigrafic, ceeca
ce ii conferd calitatea de nivel reper, ne indreptatesc si afirmam ci
in Cenomanianul superior s-a produs o uniformizare a conditiilor de
sedimentare intr-un mediu neritic cu o profunzime crescuta fata de
Cenomanianul inferior si pe o arie relativ mare.

Complexul de roci detritice cenomaniene are o grosime care va-
riaza intre 100 si 200 m.

Variatiile in grosime si variatiile litologice isi gésesc explicatia
in existenta unui relief precenomanian care a furnizat materialul clastic
si a controlat in mare masurad distributia neuniforma a acestuia in
spatiu.

Conglomeratele si gresiile cenomaniene, descrise mai sus, se dez-
voltd In partea de N si NV a regiunii cercetate, in simburele unei cute
anticlinale precum si pe marginea bazinuiui. O dezvoltare apreciabild
0 au in simburele anticlinalului Poieti-Varnita, incepind din valea Var-
nitei spre V pina in virful Poietii. De aici se urmaresc sub forma a
doud fisii, una la N, bordind flancul sudic al sinclinalului pe de valea
Saricei, si alta spre SV, marginind bazinul fata de sisturile cristaline
pind in virful Runcului, cu o derivatie pe valea Godeana. Mai departe,
spre SV, depozitele cenomaniene inconjoard calcarele recifogene ale
Jurasicului, mulind relieful carstic al acestora, pind in apropiere de
localitatea Pestere. O micd aparitie de Cenomanian se constata pe valea
Maciovei, in apropiere de satul Maciova, depozitele fiind reprezentate
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prin conglomerate polimictice, microconglomerate polimictice i gresii
cuartitice, cenusii-vinetii, compacte, masive, foarte dure, care repauzeaza
pe un petec de cristalin retromorfozat.

Consideratii asupra virstei Primele informatii asupra
virstei conglomeratelor si gresiilor descrise anterior le detinem de la
Schafarzik (1907), care a citat doud specii de exogire (Exogyra
decussate Gold. si E. ostracina Lamck) din valea Seacd, afluent
sting al vaii Valisorvlui. Pe baza acestor forme fosile si a datelor exis-
tente in literaturd la acea vreme, pentru regiuni invecinate (bazinul
Hategului), Schafarzik considerd ci depozitele de deasupra calcare-
lor recifale, care incep cu aceste conglomerate si gresii grosiere, apartin
Campanian-Danianului. Ca atare, primele depozite (conglomeratele si
gresiile grosiere) ar fi in aceastd conceptie de virsti campaniana.

-Cantuniari (1937), studiind partea centrala a bazinului, la E
de regiunea noastrd, emite ideea ci conglomeratele silicioase cu elemente
rulate de sisturi cristaline, de pe rama bazinului, ar marca inceputul
transgresiunii cenomaniene.

In cadrul cercetdrilor noastre am identificat un nivel fosilifer situat
la partea superioara a complexului detritic, in gresiile calcaroase cenusii-
negricioase- Acest nivel, de 0,20—0,30 m grosime, poate fi considerat
nivel reper deoarece a fost intilnit in aceeasi-pozitie stratigrafici in mai
multe puncte din regiune : pe valea Valisorului, pe valea Seaci. afluent
drept al Valisorului (punctul citat si de Schafarzik in 1907), pe
valea Magurii, pe valea Fierului, pe valea Tederii, pe Valea Strimba s
pe culmea de la V de aceastd vale.

La acelasi nivel stratigrafic, bancul fosilifer a fost identificat si la
E de regiunea noastra, pe valea Ruscai la Polom si in Tilva Vintului,
in apropiere de Polom.

De obicei roca este foarte alteratd si ca atare formele sint prost
conservate. Roca proaspdtd. intilnitd rare ori la zi, este foarte durd iar
formele fosile sint atit de abundente incit cu greu detasezi una intreaga.
Numarul cel mai mare de indivizi il procurd E. columba (Lamarck) care
prezinta si o mare variatie a dimensiunilor cochiliei, de la cele mai
tinere si mai mici la cele mai batrine si mai dezvoltate.

Din bogata faund a acestui nivel fosilifer am reusit si identificim
pe : Calycoceras cf. naviculare (M antell), Calycoceras sp., Protachan-
toceras aff. compressum (Jukes et Browne), Exogyra columba
(Lamarck), Ostrea (Alectryonia) carinata (Lamarck), Cyprina
(Venilicardia) cf. obtruncata Stol., Arca sp. ex gr. carinate Sow.
Janira sp., Lima sp., Pecten sp., Turritella cf. achantophora Miiller,
Actaeonella sp., Ortopsis (Pseudodiadema) granularis Cotteau.

In sectiuni subtiri au fost observate foraminifere pelagice de tipul
Rotalipora sp. i

Fauna pe care o avem la indemind ne permite si precizim .virsta
complexului detritic, conglomeratic-grezos, descris anterior. Dintre for-
mele citate o importantid deosebitd o are Calycoceras cf. naviculare si
Protachantoceras aff. compressum, care sint fosile conducitoare pentru
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Cenomanianul superior si au o largd raspindire geograficd. Ele se intil-
nesc atit in provincia mediteraneand cit si in cea indo-pacifica, fapt care
permite coreldri satisfacdtoare cu regiunile clasice ale Cenomanianului.
Mentiondm ca specia C. naviculare caracterizeazd zona superioard a
Cenomanianului din regiunile clasice.

Celelalte specii au o variatie mai larga pe verticald, unele dintre
ele fiind citate frecvent insd in Cenomanianul din diverse parti ale
lumii (E. columba, O. (A) carinata, T. achantophore, O. (P.) granularis).

Avind in vedere cele de mai sus se poate conchide c& gresiile
calcaroase, cenusii-negricioase, care cuprind nivelul fosilifer, au o virsta
cenomanian-superioara. "

Cit despre depozitele grezo-conglomeratice, care se afld sub aceste
presii fosilifere ce ne-au furnizat date paleontologice, stabilirea virstei
lor este mai dificila- Totusi, avind in vedere cd intre ele si gresiile
fosilifere cenomanian-superioare existd o trecere gradata, de la un ritm
grosier bazal la unul din ce in ce mai fin, precum si faptul ca ele mar-
cheazi inceputul unui ncu ciclu de sedimentare, neocretacic, se poate
presupune ca aparfin Cenomanianului inferior. Astfel se pot paraleliza
aceste depozite cu cele cenomaniene din bazinul Hategului, care de ase-
menea au un caracter transgresiv si contin fauna numai in partea supe-
rioard, caracteristici tot pentru Cenomanianul superior. Desigur, carac-
terul transgresiv al Cenomanianului, in Europa indeosebi, vine in spri-
jinul ipotezei noastre.

In concluzie, complexul conglomeratic-grezos din bazinul Rusca
Montana, care este dispus transgresiv pe sisturi cristaline sau pe calcare
jurasice si care are un nivel fosilifer la partea superioard caracteristic
Cenomanianului superior, apartine etajului Cenomanian.

3. Turonian — Coniacianul

De la gresiile calcaroase, cenusii-negricioase, ale Cenomanianului
superior, se trece pe nesimtite la marnocalcare grezoase, cenusiu-negri-
cioase, fapt care face foarte dificild trasarea limitei cartografice intre
Cenomanian si Turnonian in absenta nivelului cu exogire. In continuare
se trece treptat la marnocalcare cenusii, rosii sau patate iar catre partea
superioari apar si marne argiloase. Acest complex marnos prezintad
aseminari cu marnele de Pliner din Germania (Dietze, 1960) si cu
cele din Persani (Pauliuc, 1968).

Marnocalcarele grezoase cenusii sau cenusii-negricioase, uneori
patate, sint micacee, dure, cu sparturd aschioasa iar in sectiuni subtiri
au aspectul unor ,gaise“ cu spiculi de spongieri, alcdtuite din numerosi
spiculi de spongieri, in mare parte calcitizati, si dintr-o cantitate redusa
de material detritic, compus din rare fragmente de cuart, rare lamele
de muscovit, rare fragmente de feldspat si sporadic granati. Materialul
organic si detritic este prins intr-un ciment calcitic argilos. ’

Din punct de vedere stratonomic aceste roci se prezintd in strate
decimetrice, adesea de 1-2 m grosime, iar textura paraleld este pusa
in evidenta de intercalatiile centimetrice cu rezistentd mai scazuta la

\ : . i :
il L Institutul Geologic al Romaniei



a7 GEQLOGIA BAZINULUI RUSCA MONTANA 125

eroziune (Pl. I, fig. 2). Aceastd texturd permite desfacerea in plici
lespezi) de grosimi centimetrice.

In zona de trecere de la marnocalcare grezoase (gaise) la marno-
calcare tipice (fig. 5) apar intercalatii centimetrice (3-30 em) de silico-
lite, care provin din marnocalcare silicifiale, cenusii-negricioase, foarte
dure, diaclazate, cu calcit pe diaclaze. La microscop se observd o roci
cu fond calcitic silicifiat, in masa ei aparind silice sub forma de calce-
donie sau cuart microcristalin si calcitd microcristalind relictd. Se mai

'SA NTONIAN =
=k Blobotruncans arca ( Cushman)...rar
Lyt Globotruncana fornicats Flummer. . .rar
> FA— Glbbotruncana globigerinoides Brotzen. . .ror
< i Blobotruncans marginats (Reuss ... frecvent
O o — Globotruncana veniricasa (White ). .. moderat
< E Nowakites carezr Globotrencana bulloides (Vogler).. . moderate
= (Grassouvre) ; it :
z 7 Inoceramus.inconsitans  Globotruncans tricarmata (Quereau).  frecvent
o . Z —| Woods Globotruncana coronata Bolli ... F Frecvent
U 7 Globotruncans angusticarinats Gandolfi... ¥ Frecvent
Iz Globotruncana lapparenti Brotzen. . . F frecvent
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; S Rotaijpora cf turonica Brotzen...~ rar
r— 7 ;f; * Rolaligora appenninica (fenz). .. - rar
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Fig. 5. — Coloana stratigrafici sinteticA a depozitelor turoniene coniaciene din
partea veslicA a bazinului Rusca Montana.

1, argile; 2, marne argiloase ; 3, marnocalcare grezoase ; 4, marnocalcare ; 5, sili-
colite ; 6, gresii a'.'rgilo—calca;ro«ase.

Colonne stratigraphique synthétique des dépodts turoniens coniaciens de la partie
cuest du bassin Rusca Montana.

1, argiles; 2, marnes argileuses; 3, marnocalcaires gréseux ; 4, marnocalcaires ;

5, silicolites ; 6, grés argilo-calcaires. -
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vidd rare urme organice care au fost substituite de calcedonie fibroasa.
La varietdtile mai putin silicifiate se observd contururi de globotrun-
cane bicarenate.

Marnocalcarele cenusii, cenusii-albicioase, rosii sau patate sint fin
micacee, dure, contin adesea prisme de inocerami, o bogatd microfaund,
fucoide frecvente si se prezintd adesea framintate, strivite. cu numeroase
oglinzi de frictiune.

La microscop se observd un marnocalcar organogen tipic. cu un
fond format din calcit microcristalin si argild in care sint prinse frec-
vente foraminifere (in majoritate globotruncane bicarenate), frecvent:
spiculi de spongieri, rari radiolari si fragmente de cochilii de inocerami.
Ca material detritic apare sporadic cuart angular, feldspat, muscovit si
clorit. Varietatile rosietice isi datoreaza culoarea unei intense pigmentari
cu limonit.

Marnele argiloase, aparitii intercalate la partea superioard, au cu-
loare cenusie, sint fin micacee si fac trecerea spre seria flisului de
deasupra.

In zona de contact cu complexul banatitic, marnocalcarele au fost
transformate in scarne. corneene rubanate si calcare recristalizate, cu
piritizari. Asupra acestor fenomene si tipuri de roci vom insista intr-un
capitol separat.

Continuitatea de sedimentare, trecerea gradatid de la roci cu granu-
latie grosierd la roci cu granulatie din ce in ce mai find, denotd ca mediul
marin, litoral-neritic, instalat la inceputul Cenomanianului, a continuat
si in Turonian, insa, asa cum observam in capitolul precedent, la sfir-
situl Cenomanianului, prin intermediul miscdrilor de subsidenta s-a
trecut treptat la un regim de sedimentare de adincime din ce in ce
mai mare, in care s-au depus sedimentele pelitice ale orizontului marnos.
De remarcat prezenta microritmurilor evidentiate de' intercalatiile de
gresie calcaroasd si marnocalcar (Pl. I, fig. 2), care, impreund cu cele-
lalte caracteristici ale depozitelor turonian-coniaciene, indicé schitarea
unui sant geosinclinal in aceasta zona.

Complexul marnos are grosimi cuprinse intre 200- 400 m.- |

Stratele prezintia frecvente ondulari, formeazi destul de des cute
mici, secundare, fapt care conduce la o grosime aparenti mai mare.
Aceste incretituri au fost cauzate atit de presiuni tangentiale cit si
de intruziunile banatitice, cu numeroasele lor apofize, care au boltit
depozitele de deasupra.

Depozitele turonian-coniaciene au o extmdere foarte mare in re-
giunea cercetata. Astfel, ele formeazid o fisie care incepe din piriul Soi-
mului (limita de NE a zonei studiate) si se dezvolta spre SV, ocupind
o suprafatd destul de intinsd in bazinul superior si mijlociu al vaii
Virciorovei. In aceastd zona depozitele turonian-coniaciene sint aproape
in intregime metamorfozate de un important corp granodioritic si de
apofizele lui.
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In partea de N a regiunii, pe flancul intern al anticlinalului Poieti-
Varnita, se dezvolta o alta fisie a complexului marnos, care incepe din
valea Saricei si se continud spre E, fragmentata de citeva accidente
tectonice. pind in piriul Varnitei.

O extindere apreciabilda o are Turonian-Coniacianul in partea de
SV a regiunii studiate, unde acopera depozitele cenomaniene pina in
apropiere de localitatile Cavaran si Pestere.

Consideratii asuprae virstei. In conceptia lui Scha-
farzik (1907), complexul marnos trebuie inglobat la Campanian,
impreuné cu cel grezos-conglomeratic de dedesubt, considerat de noi de
virstd cenomaniana.

Date mai concludente asupra virstel complexului marnos au fost
citate in zona localitdtii Rusca Montana (la E de regiunea noastrd) unde
Cantuniari (1937) paralelizeazd depozitele grezo-calcarcase cu fa-
ciesul de Gosau si citeazd, din marnele rosii de la Rusca Montand, pe
Rosalina linnei (Globotruncana lapparenti Brotzen) ceea ce il face
sé le considere de virsta senoniand (maestrichtiani 7).

Mamulea (1955) remarca, de asemenea, prezenta globotrunca-
nelor (nedeterminate specific) in depozitele marnoase din raza locali-
tatii Rusca Montana, fapt care-l determind si le atribuie virsta seno-
niand.

Din aceeasi serie marnocalcaroasa, Dinca (1964) a recoltat si de-
terminat pe Inoceramus cf. inconstants Woods, specie caracteristica
Turonianului superior-Senonianului inferior, si pe Nowakites carezi
(Grossouvre), care caracterizeazid Coniacianul.

Cercetdrile din ultimii ani ne-au prilejuit recoltarea si determi-
narea altui lamelibranhiat important pentru precizarea virstei comple-
xului marnos si anume pe Inoceramus schlénbachi B o e h m. Stratigrafic,
aceasta specie a fost intilnitd sub nivelul cu Nowakites carezi (fig. 4).

I. schléombachi este citat din marnele de Planer (Germania) tfuro-
nian-superioare, din Coniacianul inferior al Crimeii si Caucazului de N
i din Turonianul superior si Coniacianul inferior din Muntii Persani,

In concluzie, pe baza acestor date atribuim complexului marno-
calcaros, de tip Pldner, virsta turonian-coniaciand. Aceasti virstd este
confirmata si de microfaund care, spre deosebire de macrofauna, este
foarte bogata.

Din numeroasele probe colectate am reusit si determindm urma-
toarea asociatie microfaunisticd ;

Rotalipora cf. reicheli (Mornod) . f. rar
Rotalipora appenninica (Renz) . f. rar
Rotalipora cf. turonica Brotzen . . . £ rar
Praeglobotruncana cf. stephani (Gandolfl) s 5 e LeTar
Globoiruncana aff. renzi (Gandolfi) . . . . .. .. . ..rar
Globotruncana helvetica Bolli . . . . . . . . . .. .. ..H*% frecvent
Globotruncana inflata Bolli . . . . . s B oW oE R § o dederat
Globotruncana angusticarinata (.randolxl o now @ e e s ws B dreevent
Globotruncana coronata Bolli . . . . . . . . .. ... ..f frecvent
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Globotruncana lapparenti Brotzen . . . . . . . . .. . . . explozie
Globotruncana tricarinata (Quereawu) . . .. . . . . . . .explozie
Globotruncana bulloides (Vogler) . . . . . . . . . . .. moderat
Globotruncana ventricosa (White) . . . . . . . . . . . .. rar
Globotruncana marginata (Reuss) . . . . . v v e« v« . . frecvent
Globotruncana globigerinoides Brotzen . . . . . o Tl e pTEND
Globotruncana area (Cushman) . . . . . . .. T -
Globotruncana fornicata Plummer . . . . . . . . . . .. rar

Prezenta rotaliporelor si a globotruncanelor monocarenate (P. ste-
phani, G. helvetica, G. renzi) in partea inferioard a complexului mar-
nos pledeaza pentru virsta turoniana a acestor depozite.

Celelalte globotruncane (bicarenate), mentionate in lista de mai
sus, sint citate frecvent din stratele senonian-infericare (asociatia
G. angusticarinata-G. coronata). '

O asociatie foarte apropiatd de a noastrd a fost intilnitda de
Ksiaszkiewicz (1956) in Turonian-Coniacianul de la Bachowice
(Polonia).

4. Santonian — Campanianul

Santonian-Campanianul este reprezentat printr-o serie ritmica,
argiloasd-grezoasd, sub facies de flis, care se dispune, in continuitate
de sedimentare, peste marnele coniaciene. Trecerea la faciesul de flis
se face gradat, prin marne argiloase cenusii, sistoase, friabile, cu rare
intercalatii de gresii cenusii, de 2—10 om grosime. Aceastd serie, sub
facies de flis, este acoperitd in discordantd de depozite de molasd, flu-
vio-lacustre, verzui-roscate.

Flisul santonian-campanian, din bazinul Rusca Montani (fig. 6),
prezintd In general un facies mai fin (facies distal), fiind alcituit in
mod predominant din argile si argile marnoase in care se intercaleazi
turbidite (gresii si, la partea superioard, conglomerate méirunte). Stra-
tele de gresii, mai subtiri (2-10 cm grosime) si mai rare in partea
inferioard a complexului, devin mai frecvente citre partea superioara
iar grosimea stratelor creste, ajungind la 1 m, in detrimentul interca-
latiilor argiloase care se reduc la citiva centimetri.

De obicei ritmurile sint incomplete si numai la partea superioard
a complexului se intilnesc ritmuri complete cu microconglomerate cuar-
titice in baza.

Limita inferioard a fiecdrui ritm, intre pelit si arenit, este intot-
deauna bine conturatd, precisa, iar pe suprafata infericara a gresiilor
se observa frecvent mecanoglife.

Caracterul granoclasat al sedimentelor este evident, adesea obser-
vindu-se granoclasiri repetate.

Argilele si argilele marnoase sint de culoare cenusiu inchis sau
cenusiu deschis in stare alteratd, sint slab micacee si friabile iar une-
ori au concretiuni calcaroase cenusii, dure. Ele confin adesea fucoide
mici, ramificate, de tip Chondrites, au rare urme de plante incarboni-
zate precum i urme de viermi. Stratificatiia este paraleld iar textura
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are aspect sistuos. In zonele de contacl cu banatitele, argilele au cépatat
un aspeot satinat, ardeziform si prezinti proprietatea de a se desface
in placi
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Gresiile, de culoare cenusie, sint calcaroase, dure, cu bobul fin-
mediu si au numerosi fluturasi de muscovit, indeosebi pe suprafata
stratelor. Prin alterare accentuatd aceste gresii devin galbui §i friabile.
In masa gresiilor apar uneori urme de plante incarbonizate.

In sectiuni subtiri gresiile prezintd o structurd psamiticd usor
inechigranulara. Granulele au diametre cuprinse intre 0,2 si 0,7 mm
si sint reprezentate prin cuarf, feldspat, fragmente de sisturi cristaline,
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muscovit, biotit, clorit, granati (frecvent), apatit si, foarte rar, fragmente
de organisme. Adesea se observi o granoclasare a particulelor compo-
nente. Cimentul este bazal, de natura calcaroasa, microgranular,

Din punct de vedere stratonomic aceste gresii se prezintd ca strate
subtiri, de 0,02-0,20 m, catre partea superioara atingind chiar 1 m, iar
textura paraleld este evidentiatd indeosebi de intercalatiile argiloase
de la partea superioard a complexului. Stratele de gresie se pot urmari
pe distante destul de mari. Ele prezinta o laminatie orizontald si uneori
0 laminatie convoluta.

La contactul cu banatitele, gresiile au capatat o duritate foarte
mare, au aspectul unor cuartite si prezintid adesea piritd diseminata.

Microconglomeratele, care se intilnesc de obicei la partea superi-
oard a complexului flisoid, sint alcatuie in mod predominant din ele-
mente de cuart alb, bine rulat, cu diametrul de 0,2-2 cm.

Daca {inem seama de sdrdcia de fauna a acestor depozite argilo-
grezoase, de prezenta urmelor de viermi si mai ales de caracterul uni-
form al turbiditelor, putem afirma ca depozitele flisului santonian-cam-
panian din bazinul Rusca Montani s-au format la o adincime mai mare
decit cea neritica, unde exista un echilibru permanent intre stabilitatea
fundului bazinului si depunerea sedimentelor. De asemenea, faptul ca
laminatia gresiilor este orizontald, ca stratele nu sint deformate, ci in
general nu se intilnesc aspecte care sa indice o alunecare sau o rupere
a stratelor, ne fac si credem ci fundul marii a fost destul de slab incli-
nat iar dupa depunerea materialului arenitic nu s-au produs alunecari.

Dupa cum am mentionat mai inainte, pe suprafata inferioari a
stratelor arenitice se observd in mod frecvent mecanoglife si rareori bio-
glife. Mecanoglifele au fost generate in special de actiunea erozivi a
curentilor (mecanoglife de eroziune wscour marks“) sau de actiunea
cbiectelor transportate de curenti (,tool marks“). Din prima categorie
s-au intilnit mecanoglife lingviforme $1 mecanoglife creste longitudinale
iar din cea de-a doua grupa mecanoglife de ciocnire si dragare (Pl. I,
fig. 3)-

Citeva mdasuratori efectuate asupra mecanoglifelor indica un trans-
port al materialului de la E catre SV, oarecum paralel cu axul presupus
al santului in care s-a depus flisul. Considerdm ci este posibil ca acest
fransport s3 se fi efectuat $i catre V, in directia insulei de Senonian de
la Valeapai.

In ceea ce priveste sursa. materialului, se boate presugune cd prin-
cipalele arii sursd ale sedimentelor detritice, depuse in santul geosincli-
nal santonian-campanian, erau situate pe marginile acestui sant si erau
constituite din rocile cristalofiliene ale masivului Poiana Ruscai. Este
foarte probabil ca materialul detritic mai fin si provind din preluarea
unor sedimente din zona rasdriteand, de cétre curentii longitudinali,

Consideratii asupre virstei. Lipsa fosilelor in seria
argilo-grezoasi a flisului din bazinul Rusca Montani a determinat pe
cercetatori si aliture aceasti serie marnocalcarelor si gresiilor cu exogire
subiacente, considerate ca fiind de virsli campaniani (Schafarzik,
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1907), sau sa o trateze in asociatie cu marnocalcarele (Mamule a, 1955)
si sa o considere ca un orizont superior, grezos, al Senonianului.

In 1964 am reusit sd stabilim virsta orizontului marnocalcaros sub-
iacent si am apreciat cd orizontul argilo-grezos, de tip flis, apartine Se-
nonianului superior.

Cercetarile intrepringe in ultimul timp ne-au condus la rezultate
interesante in ceea ce priveste virsta complexului de flis. Acestea au fost
prezentate pentru prima oard in sesiunea stiintificA a Institutului de
Geologie-geografie al Academiei R.S.R., din 8 mai 1969 si se refera atit
la flisul din bazinul Rusca Montana cit si la cel din bazinul Hategului
(Dincéa etal, 1972).

S-au recoltat probe din stratele pelitice ale complexului argilo-
grezos, de pe profile bine deschise, mai ales in zona de limitd cu depozi-
tele continentale de deasupra (orizontul detritic May), pe vaile Tihobu-
lui si Maciovitei precum si pe vaile Ciocanului si Spiterului din raza
localitdtii Rusca Montana (la E de zona noastra).

Analiza micropaleontologicd a acestor probe, efectuatd de DMaria
Tocorjescu, a indicat urmétoarele :

— la partea inferioard s-a intilnit un microcontinut alcdtuit in mod
predominant din foraminifere aglutinante, cele pelagice (G. lapparenti
Brotzen) apdrind cu totul sporadic. Asociatia identificatd este alcétuita
din :

Bathysiphon sp. Geroch . o « v 5% @ v w0 a . . . predominant
Saccammina placenta (Grzyb.)

Marssonella oxycona (Reuss)

Haplophragmoides giomeratus (Brady)

Haplophragmoides quadrilobus (Grzyb.)

Haplophragmoides cf. hetha (Berry)

Haplophragmoides walteri (Grzyb.)

— la partea superioara s-a stabilit o asociatie diferita, constituita
din foraminifere pelagice (globotruncane bicarenate) si rare foraminifere
bentonice. Aceasta asociatie este formata din :

Verneuillina limbata (Reuss)
Marssonella oxycona {(Reuss)
Haplophragmoides walteri (Grzyb.)
Robulus miinstert (Roemer)
Nodosaria limbata (Reuss)
Giimbeling globosa (Ehrenh.)
Eponides bolli Cush. et Renz
Cyroiding girardana (Reuss)

Globotruncang arca (Cush) « « o & v & v v % e o v o frecvent
Globotruncana lapparenti Brotz . . . . . « « « .« o o o . frecvent
Globotruncana globigerinoides Brotz . . . . . . . . . . . .. f. rar
Globotruncana fornicata Plummer . . . . . o o+« o+« moderat
Globotruncana cf. gagnebini Tilev . . . « « « « ¢« « « o« & f. rar
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Globotruncana roseta (Carsey). . . . . . . . f. rar
Globorotalites michelinianus (Cush.)
Pulvinulinella cretacea Debourle et Sacal

Predominanta unor specii din cadrul asociatiilor amintite mai sus
a condus la denumirea celor doud biozone astfel : ,Biozona cu Bathysip-
hon*“ la partea infericarda si ,Biozona cu Globotruncana arca® la partea
superioara.

Prima biozond, cu Bathysiphon, se poate paraleliza cu o asociatie
asemdndtoare semnalatd de Geroch (1960) in faciesul silezian al Cre-
tacicului din Carpatii Nordici, care este plasatd intre seria de Godula
si seria de Istebna. Cum aceasta din urmai este de virstd senonian-supe-
rioard, se poate atribui zonei cu Bathysiphon sp. Geroch, din regiunea
cercetatd, virsta santonian-superioara cu posibilitatea de a cuprinde chiar
si inceputul Campanianului.

Biozona cu G. arca este citatd in partea sudicd a Carpatilor Orien-
tali (Tocorjescu, 1963; Sdndulescu, 1965; Neagu, 1968) si
caracterizeaza intervalul Santonian superior-Maestrichtian inferior. Avind
in vedere cd In asociatia zonei cu G. arca, intilnitd in bazinul Rusca
Montand, lipseste G. angusticarinata si G. coronata si apare sporadic
G. cf. gagnebini, considerati ca incepindu-si existenta in Campanian
(Olsson, 1964), apreciem ca depozitele flisului, care contin asociatia
cu G. arca, sint de virstd campaniand si cd nu este exclus sid cuprinda
si ceva din partea inferioard a Maestrichtianului.

Se poate deci conchide cd complexul argilo-grezos, cu caracter de
fli, din bazinul Rusca Montand, care cuprinde cele doud biozone — cu
Bathysiphon si cu G. arca — si se dispune in continuitate de sedi-
mentare pe marnocalcarele turonian-coniaciene, este de virsta santo-
nian-campaniana.

5. Maestrichtianul

Miscdrile laramice de la finele Cretacicului superior au determi-
nat intreruperea evolutiei santului geosinclinal si trecerea la alt stadiu
de evolutie, tardigeosinclinald, de ridicare a uscatului Poiana Ruscii,
care are drept consecintd instalarea faciesului de molasi. La scurt timp
de la instalarea acestui nou stadiu de evolutie incep eruptiunile vulca-
nice, intermitente si inegale ca intensitate, ale caror lave si produse de
explozie s-au sedimentat si consolidat in apele dulei ale bazinului. Astfel
rocile piroclastice alterneazd cu roci terigene, care provin de pe uscatud
din apropiere si s-au depus in perioadele de calm vuleanic relativ. De
asemenea, In acest timp, au luat nastere turbarii, care au condus la
formarea lentilelor de carbune, de sisturi cirbunoase sau de gresii
cérbunoase.

In cadrul complexului molasic, constituit din depozite vulcanogen-
detritice, s-au putut stabili, din punct de vedere litologic, mai multe
orizonturi in cuprinsul bazinului: unele de origine terigena, altele de
origine vulcanica. Dezvoltarea lor maximi se intilneste in partea estica
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a bazinului Rusca Montana. In zona vesticd, prezentatd in aceastd
lucrare, apare numai partea inferioara a complexului amintit, care este
reprezentat printr-un orizont detritic (May) si unul piroclastic (Mag).

Orizontul detritic (Ma;). Formatiunea de flis a Santonian-Campa-
nianului este acoperitd discordant de un conglomerat grosier, poligen,
4 carui matrice calcaroasd are o culoare cenusiu-verzuie sau violacee
si cuprinde elemente foarte variate ca naturd si dimensiuni, elemente
care provin din cristalinul din vecindtate si foarte rar din rocile sedi-
mentare subiacente.

_Elementele, de dimensiuni cuprinse intre 1—70 ecm diametru, sint
alcatuite din gnaise, cuart alb, sisturi cuartitice cenusii, sisturi sericito-
cuartitice, sisturi sericito-cloritoase, filite, calcare recristalizate, dolo-
mite albe si cenusii, foarte rar marnocalcare cenusii, adesea cornificate.
silicolite si chiar gresii calcaroase cenusii din depozitele sedimentare
subiacente.

Gradul de rulare al elementelor este slab in partea inferioara,

devenind mai accentuat citre partea superioard a orizontului. De ase-
menea, dimensiunile elementelor descresc de jos in sus, trecindu-se adesea
la microconglomerate sau gresii grosiere sau chiar la gresii argiloase,
violacee sau cenusii, cu ciment calcaros. Acestea se prezintd ca inter-
calatii lentiliforme ce marcheaza tipul de stratificatie oblica si incruci-
satd a conglomeratelor. Pe valea Ramna Micid am intilnit o intercalatie
lentiliforma de caérbune sistos, cu o grosime maxima de 0,20 m, avind
in acoperis si in culcus o gresie cenusiu-verzuie. Aceastad lentild carbu-
noasa este situata stratigrafic la partea superioara a orizontului detritic
si se coreleazd cu nivelul cu carbuni al acestui orizont, din raza locali-
tatii Rusca Montana. Mentiondm cid pe flancul sud-estic al sinclinalului
(zona Rusca Montand), orizontul detritic isi schimba faciesul trecind de
la depozite mai grosiere la depozite mai fine, arenito-pelitice sau chiar
pelitice, cu carbuni sau cu sisturi argilo-cdrbunoase, care contin resturi
de plante, gasteropode i lamelibranhiate de apa dulce.

n ceea ce priveste geneza conglomeratelor poligene grosiere, carac-
terele litologice si stratonomice si mai ales faptul ca variatia elemen-
telor componente este functie de fundamentul cristalin din apropiere,
pledeazad pentru ipoteza cd aceste depozite detritice grosiere s-au format
in vecinitatea tarmului. Uscatul Poiana Ruscai era afectat de o miscare
epirogenici pozitiva (in faza laramica), ceea ce favoriza si chiar accelera
eroziumea, mai ales in zona tdrmului, prin intermediul piraielor si toren-
tilor. Produsele de dezagregare au fost transportate de torenti pe o
distantd foarte micd. Din aceste motive gradul de rulare este destul
de redus iar in apropierea rocilor carbonatice ale seriei epimetamorfice,
de pe marginea de N a bazinului, intilnim conglomerate alcatuite numai
din elemente de calcare cristaline si dolomite cenusii-albicioase.

Culoarea rosie, predominant, indicd mediul oxidant in care s-au
format rocile orizontului detritic iar trecerile la nuante verzui sint efee-
tul unui proces de reducere al oxizilor de fier ce a avut loc, in mai
mica masurd, in bazinul de sedimentare.
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Grosimea orizontului detritic (Ma;) este in medie de 200 m, insa
ea atinge circa 400 m. Aceastd grosime mare, realizati intr-o unitate
de timp relativ micd, demonstreazi un aport important de material
detritic din zona uscatului invecinat (masivul Poiana Ruscdi), care se
afla intr-o faza de ridicare.

Depozitele orizontului detritic se intilnesc in partea rdsdriteana a
zonei cercetate, pe flancul intern al sinclinalului, sub forma unei fisii,
de directie sud-vesticd, ce incepe din piriul Soimului si dispare in
cursul inferior al v&ii Virciorovei, in zona teraselor Bistrei Ele apar
de asemenea, sub forma unei benzi discontinui, pe flancurile scufun-
darii axiale a Alunului precum si in culmea Calovei. La N de acestea,
pe zonele mai inalte ale culmii Ciresului existd doua petice mici de
conglomerate roscate. Cel mai nordic dintre acestea se dispune atit pe
flisul santonian-campanian cit si pe marnocalcarele turnonian-coniaciene,
fapt care vine in sprijinul ipotezei de discordanta stratigraficd a acestui
orizont inferior al Maestrichtianului (Ma,).

Orizontul detritic se mai intilneste pe rama nordicd a bazinului,
de-a lungul liniei de fractura Polom. intre valea Fintinilor si valea
Varnitei. In aceastd zonad insi orizontul detritic are un caracter deo-
sebit $i anume se prezintid sub aspectul unei brecii sedimentare cu
usoare trasaturi de brecie tectonicd, in zona contactului tectonic dintre
sedimentar si cristalin.

Brecia are un caracter poligen evident, fiind constituiti din dife-
rite varietati de roci epimetamorfice $i, mai rar, mezometamorfice si
sedimentare : sisturi sericito-cuartitice, sericito-cloritice, cuartitice, amfi-
bolice, cuart alb mobilizat metamorfic, calcare cristaline, dolomite albe
si cenusii, marnocalcare rosii si cenusii cu globotruncane si gresii mai
mult sau mai putin grosiere. De obicei existi o legdturd intre natura
litologicd a elementelor componente si cea a fundamentului cristalin sau
sedimentar. Dimensiunile elementelor constitutive variazd foarte mult
de la 0,01 la 1 m, uneori chiar de ordinul a zeci de metri. Elementele
mici si medii sint colturoase, subrotunjite sau, mai rar, rulate si se
prezintd nesortate si cimentate haotic intre elementele mari ale breciei.

Toate aceste caractere ne amintesc de faciesul de Wildflysch si
ne indreptdtesc si presupunem ca brecia de pe rama nordica a bazinu-
Iui Rusca Montani s-a format in imediata vecinitate a unui tarm
abrupt, prin procese de dezagregare a rocilor, prin desprindere de
blocuri din tarm, prin alunecare gravitationald si prin transport toren-
tial al materialului alterat,

Orizontul piroclastic (May). Activitatea vuleanici din timpul
Maestrichtianului a fost foarte intenss si intermitentd. Eruptiunile au
furnizat mult material sub forms de cenusd vulcanics, piroclastite, pre-
cum si lave andezitice, material care a luat parte la alcituirea roci-
lor acestui etaj in proportie de peste 60%. In perioadele de calm vul-
canic s-au depus sedimente alcdtuite, in mod predominant, din material
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terigen, fapt reflectat in alternanta rocilor piroclastice cu cele detritice
din regiunea estica .

In partea apuseana a bazinului s-a intilnit numai primul orizont
vulcanic reprezentat prin roci piroclastice, legate de prima faza de erup-
tiuni, roci care se dispun discordant peste depozite mal vechi ca : depo-
sitele orizontului May, depozitele santonian-campaniene, cele turonian-
coniaciene sau chiar sisturile cristaline de pe rama nordica.

Rocile acestui orizont sint reprezentate de obicei prin aglomerate
vulcanice si brecii andezitice si, subordonat, prin tufite si gresii tufitice.

Aglomeratele vulcanice sint alcatuite din elemente rotunjite si sub-
rotunjite, cu diametrul intre 1—10 cm. Elementele provin din andezite,
din tufite si, subordonat, din sisturi cristaline sau calcare recristalizate,
albe, zaharoide, adesea corodate de apele meteorice. Matricea acestor
aglomerate este de natura tufitici, de culoare cenusiu-verzuie sau
negricioasa.

Breciile andezitice sint formate din elemente de andezite cenusiu-
‘negricioase, cenusiu-albicioase si violacee, cu contur colturos, neregulat
si circular, uneori eliptic, puternic cimentate intr-o pasta cenusiu-negri-
cioasa sau brund, de aceeasi compozitie. Microscopic, roca se caracteri-
zeaza prin prezenta, intr-o masa microcristalind sau hialopiliticd, de
fragmente de roci eruptive cu structuri foarte variate, de la holocrista-
line echigranulare la structuri porfirice cu frecvente alveole tapisate cu
clorite ferifere. Se observa chiar fragmente de sisturi cristaline serici-
toase sau sericito-cuartoase. Atit in matrice cit si in fragmentele de
roci, feldspatul plagioclaz este usor albitizat si sericitizat. Mineralele
melanocrate sint reprezentate de obicei prin piroxeni si, mult mai rar,
prin hornblenda si biotit. :

Breciile au un grad de compactitate si duritate foarte mare.

Tufitele sint compacte, dure, cenusii-verzui si au in general aspect
psamitic. La microscop se observid cristale de feldspat plagioclaz, slab
albitizat sau caolinizat, cristale de cuart de origine eruptiva cu conture
angulare, piroxeni, pe alocuri cloritizati, rare cuiburi de calcit, lamele
de biotit usor cloritizat, fragmente de roci andezitice, adesea cu pasta
pigmentatd cu limonit, fragmente de sisturi cloritoase etc.

Gresiile tufitice au o culoare cenusie sau cenusiu-verzuie, sint slab
micacee si uneori devin argiloase, cu o friabilitate pronuntata. Ele repre-
2inta de fapt o trecere intre rocile de origine vulcanica si cele terigene.
Uneori au aspectul unor adevarate siltite, asa cum este cazul celor din
bazinul inferior al vaii Ohabei de la N de Otelu Rosu. Lia microscop
se observa, intr-o matrice de cenusd vulcanica, criptocristalind. un mate-
rial detritic format din fragmente de cuari metamorfic, lamele frec-
vente de muscovit, uneori torsionat, sericit, clorit, precum si un mate-
rial de origine eruptiva reprezentat. prin feldspati plagioclazi, cuart,
piroxeni, hornblenda si lamele de biotit adesea cloritizate.

7 LY

7 Al Dinca Lenufa Georgescu, D. Georgescu (1963), Arh. Inst

Geol. Geof. Bucuresti. i o8 i i
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Pe valea Rugului, in apropiere de virsarea sa in Bistra, s-a intilnit
0 intercalatie de tufuri sudate, dure, fine, rubanate.

Intregul complex de aglomerate, andezite brecioase, tufite si gresii,
este strapuns de corpuri banatitice si mai ales de apofizele acestora,
ceea ce le confera un grad de compactitate $i o duritate mai accentuats
decit in med obisnuit.

Grosimea acestui complex ajunge la 400 m. El se dezvolta foarte
mult in partea de E a regiunii, unde ocupi o suprafatd apreciabild intre
pirful  Soimului piriul Rugului, riul Bistrei si piriul Glimbocii. Ori-
zontul piroclastic apare apoi in bazinul vaii Calovei, in zona unei ondu-
latii axiale, apoi ca un petic in culmea Calovei.

Aparitii interesante ale acestui complex s-au identificat pe rama
nordicd, intre valea Fintinilor si valea Varnitei, sub forma a patru petice
situate pe Inaltimi. Aglomeratele §i breciile andezitice, care alcatuiesc
aceste petice, se dispun atit pe sedimentar (Senonian) cit si pe funda-
mentul cristalin, acoperind contactul tectonic dintre aceste terenuri.

Consideratii asu pra wvirstei. Depozitele continentale
molasice din bazinul Rusca Montana au fost considerate de Nopcsa
(1905) ca fiind paralelizabile cu cele daniene din bazinul Hategului, care
contin resturi de dinosaurieni. Astfel, de la acea dats $t pind de curind,
toti cercetatorii au atribuit virsta daniana acestor depozite, in ideea c3
acest etaj reprezintd partea finali a Senonianului.

Studiile care s-au ficut in ultimile decenii pe intreg globul, multi-
tudinea de date noi — paleontologice si mai ales micropaleontologice —
au infirmat aceastd idee, confirmind ipoteza lui Greossouvre (1897),
care considera ca Danianul trebuie si faca parte din perioada tertiara,
ca prim etaj al acesteia, si nu din perioada cretacicd. Astfel s-a con-
statat cd, la sfirsitul Maestrichtianului, atit microfauna cit si macro-
fauna suferd importante modificari, care demonstreazi existenta unui
prag bionomic intre Maestrichtian i Danian. Acest prag este marcat, pe
de o parte, de disparitia unor grupuri de animale care au jucat un rol
considerabil in fauna erei mezozoice (globotruncanele, rugoglobigerini-
dele, heterchelicidele costate, amonitii, belemnitii, rudistii si inoceramij
dintre nevertebrate si dinozaurienii dintre vertebrate) si, pe de altd parte,
de aparitia unor noi grupuri de animale (globigerinide, mamifere ete.),
ce vor evolua si vor caracteriza epoca urmatoare.

- Este precizat la ora actuala cd Maestrichtianul marin, care cores-
punde zonei cu Scaphites (Hoploscaphites) constrictus S o Ww., se termina
odatd cu biozona cu Belemnella casimirovensis Skol. (B. arkhangelskii
Najdin), echivalentds cu biozona cu Pseudotextularia  elegans
(Rzehak), respectiv cu biozona cu Abathomphalus mayaroensis
(Bolli), intilnite in diverse parti ale lumii, iar Danianul incepe cu
globigerinide de talie mica (Globigerina daubjergensis Bron, in spe-
cial G. pseudobulloides Plumm er, G. triloculinoides Plummer,
G. stainforthi Bronn. etc.), care formeazi o biozoni micropaleonto-
logicé considerati de cercetitori ca prima biozond a Paleogenului.
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De asemenea, s-a stabilit (Jeletzky, 1966) ca depozitele conti-
nentale cu dinozaurieni din America de Nord, cunoscute sub numele
de ,Stratele cu Triceratops®, sint de virstd maestrichtian-superioara
(probabil maestrichtian-inferioara pro-parte) si nu daniand cum au fost
considerate anterior. J eletzky pune in discutie si virsta depozitelor
cu ultimii dinozaurieni, din Europa, care ocupd o poziiie stratigrafica
asemanatoare stratelor cu Triceratops insd argumentarea acestei idei
suferd prin faptul ca faunele de dinozaurieni, cunoscute in Europa, nu
se pot paraleliza cu cele din America de Nord.

in Europa, depozite senoniene cu dinozaurieni se mentioneaza in
Spania, Portugalia, sudul Frantei, Olanda, Austria si Romania.

In Spania (provincia Lerida), Olanda (Maestricht si Siechen) si
Austria (faciesul de Gosau de la V de Wiener Neustadt) virsta maestri-
chtiand a stratelor este datd de fauna marind cu amoniti si rudisti. In
sudul Frantei si in Romania situatia este mai dificild deoarece sintem
in prezenta unor depozite continentale din care lipsesc argumentele
paleontologice necesare paralelizarii cu stratotipul maestrichtian. Totusi
faunele cu dinozaurieni din sudul Frantei si din Romania (bazinul
Hategului) sint comparabile cu cele din Austria, Olanda si Spania
(Lapparent, 1947), ele avind genuri si chiar specii comune, fapt
care le confera o virstd asemanatoare.

Cercetirile de detaliu asupra formatiunii continentale si a forma-
tiunii marine din patul acesteia in bazinele Hategului si Rusca Montana,
au permis stringerea unor date de ordin stratigrafic, litologic si paleon-
tologic care au fost expuse in sesiunea de comunicdri a Institutului de
Geologie-Geografie al Academiei R. S. Romania, din 8 mai 1969. Cu
acest prilej s-a precizat ca formatiunea de flis — care se gaseste in
patul depozitelor continentale — apartine Campanianului, pe baza aso-
ciatiei de globotruncane pe care 0 contine (G. arca, G. cf. gagnebini etc.).

In depozitele continentale, care contin bogata asociatie de dino-
saurieni descrisd de Nopcsa (1899, 1902, 1905, 1915) si pentru care
bazinul Hategului a intrat in literatura geologicad mondiala, s-a descoperit
si o flord interesanta, cu genuri si specii comune bazinelor Hategului si
Ruscai Montane.

in raza localitatii Rusca Montand, din orizontul detritic s-a recoltat
o asociatie floristica predominanta de Palmaceae, care este alcatuita din :
Protophyllocladus polymorphus (Le sk) Palmophyllum longirachis
(Un g er), Credneria aff. spatiosa Hollick, Equisetites sp., Phylites sp.

In partea mediana a depozitelor fluvio-lacustre din bazinul Rusca
Montand, pe valea Ciotorogului, s-a identificat o bogatd flord de ferigi,
reprezentatd prin : Asplenium  aff. dicksonianum Heer, Gleichenia
zippei (C o r d a), Gleichenia nordenskiéldi Nathorst.

Asemenea ferigi au mai fost citate in faciesul de Gosau (Unger,
1867) si in Cretacicul superior din Boemia (Velenovsky, 1888). Men-
tionam ca specia G. zippei este citatd frecvent incepind din Cenomanian
pina in Senonian (Givu leso u, 1966).
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In partea estici a bazinului Rusca Montand, din orizontul superior
cu carbuni s-a citat o flora interesantd, de citre Schafarzik (1908,
1912), de Cantuniari (1937) side Givulescn (1966). Aceasta flora
fosila este alcatuita din G. zippei (Corda), Pandanites acutidens
Tuzson, Jurania hemiflabellata Tuzson, Credneria.purkynei Vel.
et Vin,, C. cf. tenuinervis Hossins si C. integerrina Zenk., specii
prezente in Cretacicul superior din Austria, Boemia si Germania (Harz
si Westfalia). ;

In bazinul Hategului (regiunea Denus-Rachitova), din partea infe-
rioard a complexului fluvio-lacustru, M & rgaritsi Margdrit au re-
coltat o flord asemdinatoare cu aceea din bazinul Rusca Montana. Aso-
clatia floristicd, determinata de Baikovskaia (1965), este reprezen-
tatd prin : Asplenium foersteri Debey et Ettingshausen, Palmo-
phyllum longirachis (Unger), Myrica primigenia (Saporta), Proteo-
DPhyllum decorum Vel., Phylites sp. Autoarea subliniaza faptul ci specia
P. decorum si A. foersteri sint larg réaspindite in sedimentele cretacic-
superioare (P. decorum, in special, in Cenomanianul din Cehoslovacia)
ceea ce a determinat-o si conchidi ci depozitele de la Densus, cu aso-
ciatia floristicA mentionati trebuie si fie mai vechi decit Danianul.

Din analiza listelor de flora fosila prezentate mai sus rezultd ca
flora fosild din depozitele cu dinozaurieni are. evidente trdsdturi creta-
cice, fiind caracterizatd printr-un mare numar de ferigi, prin absents
gimnospermelor, printr-o frecventa apreciabila a angiospermelor mono-
cotiledonate si prin numarul extrem de mic de angiosperme dicotile-
donate (o flord de trecere de la cea mezofitica la cea neofitica, schimbare
care s-a produs la limita dintre Cretacic inferior si Cretacic superior

In concluzie, depozitele continentale molasice, care au in culeus
flisul campanian, ce contin asociatia de dinozaurieni, paralelizabila cu
cele de virsta maestrichtiand din vestul Europei si asociatia floristica
«cu caractere cretacice, in lumina noilor conceptii asupra limitei Cretacic/
Paleogen, apartin etajului Maestrichtian. In cadrul zonei studiate in
aceastd lucrare, ne situim in partea inferioard a acestui etaj, fapt care
ne-a determinat si notam orizontul detritic cu Ma, iar orizontul piro-
clastic cu Mas,.

Neogenul

Rocile cretacice de pe marginea de S si SV a regiunii cercetate sint
dcoperite transgresiv si discordant de depozite noi care apartin Mioce-
nului si Pliocenului. Din punct de vedere structural acestea fin de o
2ltd unitate, de bazinul neogen al Caransebesului cu ramura sa estica
denumita grabenul Bistrei. Acest graben al Bistrei a luat nastere prin
scufundarea zonei sudice g bazinului Rusca Montang si a sisturilor cris-
taline ale masivului Poiana Ruscai, de-a lungul unor fracturi, de directie
E—V, realizind astfel legatura intre bazinul Caransebesului si bazinul
Hateg-Strei. '

In cuprinsul depozitelor neogene s-au putut separa trei etaje si
anume : Tortonian, Sarmatian si Pannonian. :
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1. Tortonianul

Depozitele tortoniene se dispun transgresiv pe un relief vechi, for- '
mitt din roei cretacice si din sisturi cristaline, constituind cel mai vechi
termen neogen din bazinul Caransebesului.

Un profil complet al Tortonianului il oferd valea Maciovei, in partea
nordicd a satului cu acelasi nume. Aici peste o micd aparitie de gresii
argilo-calcaroase turonian-coniaciene, se dispune, transgresiv si discor-
dant, un nivel de conglomerate poligene cu ciment calcaros, care trec
treptat la calcare fosilifere de tip Leitha. :

Conglomeratele calcaroase poligene sint alcituite din elemente de
sisturi cristaline (cuart alb, gnaise, cuartite), de roci cretacice ce se
intilnesc in apropiere (gresii, marnocalcare), si de eruptiv banatitic, cu
dimensiuni cuprinse intre 1—5 cm, rareori atingind 20 cm. Uneori trec
la microconglomerate si chiar la gresii grosiere, galbui.

Calcarele de tip Leitha sint alterate cavernoase, de culoare galben
inchis, cu aspect masiv, bogate in cochilii de lamelibranhiate si gastero-
pode si, mai rar, de corali coloniali si alge calcaroase (Lithothamnium).

Grosimea acestor depozite calcaroase atinge 50 m. Ele au fost ob-
servate incepind de la E de Maciova pind in partea de N a localitditii
Pestere.

Mai la E, catre Otelu Rosu, fasciesul calcaros este inlocuit de un
lacies marno-argilos, care apare intre valea Virciorovei si valea Glim-
bocii si este dispus transgresiv si discordant pe roci maestrichtiene de
origine vulcanica (fig. 7).

Faciesul marno-argilos are in bazid un nivel conglomeratic, slab
rimentat, poligen, peste care se dispun marne argiloase, cenusii, friabile,
micacee. Conglomeratele sint constituite din elemente de sisturi crista-
line (cuar{ alb, cuartite, rar gnaise, micasisturi, calcare cristaline) si din
gresil si marnocalcare cretacic-superioare prinse intr-o matrice argilo-
marnoasd. Uneori se observad treceri la microconglomerate sau la gresii
mai mult sau mai putin cimentate.

Fauna colectatd din faciesul calcaros de pe valea Maciovei este
reprezentatd prin specii de lamelibranhiate si gasteropode, de cele mai
multe ori sub formad de mulaje. Dintre speciile care au fost recunoscute
mentionam : Pecten (Flabellipecten) leythajanus Partsch, Pectunculus
(Axinea) pilosus (Mayer), Corbula (Varicorbula) gibba Olivi, Turri-
tella (Archimediella) turris B a s 1., Natica sp., Conus sSp.

B Desi speciile sint putin numeroase, numairul indivizilor este uneori
foerte mare. In trecut, tot din aceste calcare de pe valea Maciovei, Sch a-
farzik (1907), citeaza doud specii de moluste : Pecten (Flabellipecten)
leythajanus Partsch gi Turritella (A.) turris Bas t.

Aceastd asociatie de faund, desi sdracd in spacii, este prezenta.
in mod frecvent, in depozitele tortoniene de pe teritoriul tarii noastre
(Lapugiu-Buituri, Moisescu, 1955; Caransebes-Mehadia, Pop 1957;
Rugi-Delinegti, Stancu, Andreescu, 1968 ete.) si este paraleli-
zabild cu aceea din regiunile clasice.

10 - ¢, 188
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Fig. 7. — Coloand stratigrafici a depozitelor tortoniene si sarmatiene din partea

6, conglomerats ;

vesticd a bazinului Rusca Montana.

1, argile si nisipur1; 2, gresii argiloase; 3, gresii; 4, marne argiloase ; 5, calcare ;
6, conglomerate ; 7, brecii andezitice ; 8, discordanii unghiulars.
Colonne stratigraphique des dépdts tortoniens et sarmatiens de la partie ouest du

bassin Rusca Montani.
1, argiles et sables; 2, grés argileux ; 3, grés; 4, marnes argileuses; 5, calcaires ;

-

i, bréches andésitiques ;

8, discordance angulaire.
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Faciesul marno-argilos a fost intilnit pe un piriu, situat intre valea
Ramnei si valea Glimbocii, numit Ponorna, in apropiere de limita dintre
versant si terasa inferioard a Bistrei. Aceste marne au furnizat un con-
tinut microfaunistic reprezentat prin : Cibicides mexicanus (Nuttal),
Cibicides pseudoungerianus Cush., Cibicides lobatulus (Walk. et
Jac.), Pullenia bulloides d’Orb., Nonion commune (d’Orb.), Nonion
pompilicides (Fichtel et Moll), Nonion granosum (d’Orb.), Bulimina
elongate d'Orb., Bulimina inflata Sequenza, Giroidina girardana
(Reuss) Globigerina bulloides d'Orb., Globigerinoides conglobatus
(Brady).

Asociatia faunistici de foraminifere calcaroase, mentionata mai
sus, este caracteristicd pentru Tortonianul superior, zona micropaleonto-
logica Ts. Intrucit la partea inferioara a pachetului marnos se gaseste
un nivel conglomeratic, lipsit de fosile, considerdm ca etajul Tortonian
este reprezentat in intregime in regiunea cercetata.

Tortonianul, sub facies marno-argilos, cu conglomerate si gresii in
bazd, dispus de asemenea pe depozite vulcanogene de virsta maestrich-
{iana, a fost intilnit de noi si la E (1968), pe Valea Mare (cca. 5 km E
de Otelu Rosu). Asociatia microfaunisticid determinatd din aceste marne
care caracterizeaza de asemenea Tortonianul superior, este insd mult
mai bogatd si cuprinde si speciile citate mai sus.

2. Sarmatianul

Pe valea Maciovei, la partea superioard a calcarelor tortoniene, s-a
identificat un nivel cu ceriti. Este acelasi calcar gilbui, cavernos, destul
de dur insa, spre deosebire de cel tortonian, si foarte bogat in ceriti, ade-
sea lumaselic. Trecerea de la Tortonian la Sarmatian este gradata, fapt
pentru care delimitarea, din punct de vedere litologic, este foarte difi-
cila. Aceasta se poate face numai pe baza speciilor de Pirenella care apar
subit in numdar mare.

Deasupra calcarului se intilneste un conglomerat poligen cu inter-
calatii de gresii si gresii argiloase cu Pirenella sp. (fig. 7).

Conglomeratele, gélbui la culoare, au un ciment argilo-caolinos in
care sint prinse elementele de andezite alterate, uneori caolinizate, de
cuart alb, de gnaise si, mai rar, de gresii si marnocalcare din Cretacicul
superior al regiunii. Elementele au diametrul variabil pind la 20 cm,
insi in mod frecvent acesta este cuprins intre 2—5 em. Uneori se trece
la microconglomerate sau chiar la gresii, adesea argiloase, cenusii-galbui,
slab cimentate, in strate subtiri, cu rare cochilii de Pirenella sp.

Din calcarele cavernoase cu ceriti am recoltat citeva specii de mo-
lugte care se gisesc mai mult sub formd de mulaje externe si interne si
se desprind destul de greu datoritd duritdfii calcarului. Formele fosile
identificate sint urmatoarele : Irus (Paphirus) cf. gregarius tricuspius
(Eich.), Modiola sarmatica Gat., Cardium sp, Pirennella disjuncta
disjuncta (S o w.), Hydrobia sp.

Speciile mentionate sint caracteristice. pentru Sarmatian, asociatia
respectivd fiind paralelizabild cu zone invecinate (Tincova, Soceni, Sla-
tina Timisului etc.)), precum si cu zonele clasice ale bazinului euxinic.
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Depozitele sarmatiene au o grosime de circa 100 m si se intilnesc
la E de valea Maciovei, pe o mica intindere, si la V de aceasta val(_e,
sub forma unei fisii Inguste care apare de sub depozitele terasei Timi-
sului pind in apropiere de valea Valisorului. Ele se leagd, foarte pro-
babil, cu cele de la Tincova (Valea lui Radu), descrise de Schafarzik
(1907), cu care sint foarte asemdanatoare atit litologic cit si paleontologic.

3. Pannonianul

Pannonianul se dispune in continuitate de sedimentare peste Sar-
matian si ocupda o arie mult mai mare decit acesta.

Depozitele pannoniene apar sub cele cuaternare, in partea de S
si SV a zonei cercetate, incepind de la Otelu Rosu pina la Cévéran.

Litologic, Pannonianul este alcatuit din marne argiloase cenusii,
fin micacee, cu intercalatii centimetrice de nisipuri argiloase cenusii,
micacee. Catre partea superioard nisipurile devin predominante si pre-
zinta intercalatii subtiri, cimentate.

Datorita slabei consolidari in procesul de diagenezd, rocile mentio-
nate sint usor friabile si au un grad de duritate foarte scizut. Prin in-
muiere, in contact cu apa, dau nastere la alunecdri de teren, insa de
micd amploare deoarece stratele sint aproape orizontale iar relieful nu
prezintd pante mari, favorabile alunecarilor de mai mare anverguri.

Depozitele marnoase-nisipoase, descrise mai sus, sint sirace in fauni.
Doar pe valea Maciovei s-au intilnit citeva forme de : Paradacna sp.,
Congeria banatica R. Hoernes, Radiz sp. Continutul microfaunistic al
unor probe recoltate de noi in 1962 8 si analizate de laboratorul de micro-
paleontologie al IGPSMS, desi sirac, este reprezentat prin : Valvata moe-
sicnsis Simionescu, Cypris candida Miille r, Paracypris sp., Orygo-
ceras sp., Ostracode si fructificatii de Chara.

Asociatia microfaunistici pledeazd ca si macrofauna mentionatd,
rentru virsta pannoniana.

Din nisipurile pannoniene, care apar in malul drept al Timisului,
la S de Pestere, am recoltat o mandibuli de crocodilian, determinatd de
Marele Stan (IGPSMS) ca apartinind unui Gavialus sp.

Din roci pannoniene asemandtoare, de pe malul drept al Timisului,
intre Tincova si Cavdran, Schafarzik (1907) citeazi pe Congeria
banatica R. Hoernes, Cardium suessi Barb., Valenciennesia sp. si
Orygoceras sp., stabilind virsta pannoian-inferioard pentru aceste roci.

Cercetdrile mai noi in bazinul Caransebesului (Feru, Mih aila,
1963; Huicd, Stdnoiu, 1964; Lubenescuy, Pavnotescu,
IQQQ etc.)A au adus numeroase date paleontologice ceea ce a permis sta-
E:uhre-a virstel pannoniene a depozitelor care au umplut acest bazin,
incadrarea lor in suita Pannonianului §i paralelizarea cu zonele clasice.

8Al Dincj 1962 Arh, Inst. Geol. Bucuresti.
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Lubenescu si Pavnotescu (1970), care au reusit sa separe doud
orizonturi litologice, precizeazd pe baze paleontologice cd virsta acestor
depozite este pannoniana s.s. zona C+-D.

Cuaternarul

Depozitele cuaternare au o extindere destul de mare si acoperd
stratele neogene si cretacice, mai ales in partea de S si SV a regiunii
cercetate. Ele apartin teraselor Timisului si Bistrei, in mod predominant,
si formatiunilor deluviale, proluviale si coluviale.

Macrofaciesul fluwviatil cel mai raspindit este reprezen-
tat prin pietrisuri si nisipuri grosiere, care sint dispuse orizontal peste
stratele argilo-marnoase ale Pannonianului.

Pietrisurile sint alcatuite din elemente de cuartite si cuart alb, carora
li se subordoneazi elemente de gnaise, micasisturi si foarte rar roci
eruptive banatitice sau cretacic-superioare.

Macrofaciesul fluviatil a fost intilnit in cadrul urmaétoarelor trepte
morfologice :

— Terasa superioard, identificatd in partea de SE a regiunii cer-
cetate, la SE de Otelu Rosu pe malul sting al Bistrei, la alfitudinea
de cca 300 my;

— Terasa inferioard, care apare din zona orasului Ofelu Rosu,
pe ambele maluri ale Bistrei, pind in apropiere de Cavaran, comund
riurilor Bistra si Timis, are o altitudine de 250 m in E si coboara catre
V pind la 190 m ;

— Sesul aluvial (lunca), care este bine dezvoltat pe vaile Glim-
bocii, Ramnei, Virciorovei, Calovei si Maciovei.

Macrofaciesul deluvial se dezvoltd mai ales in partea
de S a regiunii, la poalele colinelor, si atinge grosimi de ordinul zecilor
de metri uneori. Deporzitele acestuia sint reprezentate prin argile nisi-
poase cu fragmente si blocuri din rocile dure ale fundamentului.

Macrofaciesul proluvial il constituie depozitele din
conurile de dejectie ale torentilor, care apar indeosebi in partea de S,
la limita dintre coline si terase. Aceste depozite sint alcatuite din roci
nisipoase-argiloase, neconsolidate, cu frecvente fragmente si blocuri de
roci dure, adesea usor rulate.

Mentiondm, de asemenea, depozitele de precipitatie chimica, re-
prezentate prin tufurile calcaroase de pe malul sting al Valisorului.
Acestea s-au format prin precipitarea CO3Ca aflat in exces in apele
izbucului ce apare din calcarele recifale din vecinatate.

In ceea ce priveste virsta depozitelor descrise mai sus, Feru si
Mihaila (1963) considera terasa superioara de virstd pleistocend si
atribuie virsta holocena celorlalte depozite.
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C. ERUPTIVUL

In partea centrald si esticd a regiunii cercetate sint dezvoltate, pe
o arie destul de intinsa, roci eruptive efuzive si intruzive, care au
fost generate de un magmatism sialic subsecvent, in doud faze denu-
mite de Giugcd et al. (1966) astfel : faza magmatismului subhercinic
(numit si subsecvent precoce de Ghitulescu si Borcos, 1966) si
faza magmatismului laramic (subsecvent epiorogenic).

Rocile eruptive din zona cercetatd au constituit obiectul unor stu-
dii efectuate de Giusca (1947), Gherasi, Ciornei, (1954),

Dincad (1962, 1963), P. Zimmermann, V. Zimmermann
(1962) *.

1. Magmatismul subhercinic

Fiind reprezentat prin produse piroclastice (brecii andezitice, aglo-
merate andezitice, tufite si gresii tufitice) si prin curgeri de lave ande-
zitice interstratificate in depozitele de molasd ale Maestrichtianului.
magmatismul subhencinic are un caracter preponderent explosiv.

In cursul inferior al vaii Rugului si in culmea Rugului am intilnit
o intercalatie de tufuri sudate in depozitele piroclastice, care au o tex-
turd rubanatd caracteristici (benzi violet-deschis cu benzi brune), sint
dure si prezintd o spartura aschicasa.

Studiul andezitelor din bazinul Rusca Montand, realizat de
Pavelescu si Dimitrescu (1954) a pus in evidentd sase varie-
titi de andezite : andezite piroxenice, andezite cu piroxen s1 amfibol,
andezite amfibolice, andezite cu amfibol st biotit, andezite biotitice si
andezite cuartifere.

In zona cercetats si la E de aceasta, formele morfologice si chiar
toponimia ne amintese de existenta unor conuri vuleanice (Ascutita
§céri§0ara, Scarisoara, Ascutita Mare si Ascutita Mica)

2. Magmatismul laramic ( banatitic)

La scurt timp dupd faza magmastimului subhercinic, pe zonele de
minimé rezistentd, rezultate in urma migcarilor laramice (sisteme de
fracturi noi si fracturi vechi reactivate), s-au insinuat magme granodio-
ritice care au generat o serie de corpuri cu forme si structuri complexe
cu caracter subcrustal si, mai rar, abisal. Aceste magme au afectat atit
depozitele sedimentare ale Cretacicului superior din bazin, inclusiv pe
cele ale Maestrichtianului, cit si produsele piroclastice ale magmatis-
mului subhercinic,

I
L

Y Giusca D. (1947), op. cit, p. 5. Gherasi N, Ciorneij P, (1959),
op. cit. p. 3. Dincad Al (1962) op. cit. p. 8. Dinck Al, Georgescu D,

Georgescu Lenuta (1963), op. cit. p. 7. Zimmermann P, Zimmer-
mann Voichifa (1962), op. cit. p. 4.
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Forma de zdcdmint pare a fi un sfenolit major, inclinat spre SE,
care este insotit de numeroase corpuri neregulate si filoane ce apar
indeosebi in: partea sud-estica a regiunii.

Cele trei corpuri principale, care afloreazi, denumite Virciorova,
Valea Plesei si Lozna-Glavanul, au o orientare generald NE—SV ceea
ce ar reprezenta axul sfenolitului.

~ Corpurile intruzive mentionate sint alcatuite in general din grano-
diorite si prezinta, in mod frecvent faciesuri marginale porfirice sau
chiar faciesuri granitice (valea Radului, Loznei si Glavanului). Apofizele
acestor corpuri sint constituite de obicei din porfire granodioritice, an-
dezite si rare ori din dacite. De asemenea se intilnesc filoane de aplite,
lamprofire si cuart.

Corpul Virciorova, orientat NNE-—SSV, se dezvolta pe o lungime
de circa 6 km, incepind din bazinul inferior al vaii Virciorovei pina in
zona de obirsie a acesteia. Corpul intruziv strapunge depozitele calca-
roase ale Turonian-Coniacianului — pe care le-a transformat In scarne
si calcare recristalizate — si stratele argiloase-grezoase ale seriei flisu-
lui santonian-campanian, transformate adesea in corneene.

Corpul Valea Plesei, care afloreaza in partea de SV a corpului
precedent, este de dimensiuni mult mai mici si strapunge depozitele
calcaroase ale Turonian-Coniacianului, pe cele ale flisului santonian-
campanian si pe cele tufitice ale Maestrichtianului.

Corpul Lozna-Glavanul este orientat ciatre NE si incepe din bazinul
superior al vaii Virciorovei. cu o ramura vesticd si una esticd, si se con-
tinua spre NE in bazinul vaii Loznei, pina dincolo de piriul Gléavanului
si Varnitei. Depozitele pe care le strapunge sint de obicei cele grezoase
ale Cenomanianului, pe care le-a transformat in cuartite sau corneene.
In partea sud-estica a corpului banatitic rocile afectate sint cele calca-
roase ale Turonian-Coniacianului, pe care le-a transformat in scarne si
le-a mineralizat cu piritd, magnetitda sau sulfuri complexe (valea Gla-
vanului).

3. Consideratiuni asupra chimismului si virstei eruptivului

Studierea numeroaselor date analitice despre chimismul rocilor
banatitice din Roméania a condus pe Giuscd, Cioflica si Savu
(1966) la o serie de concluzii interesante asupra evolutiei magmelor
banatitice si a caracterelor acestora. Astfel, s-a constatat ca aciditatea
banatitelor din muntii Poiana Ruscdi variaza in limite destul de largi
(47,05—64,96%, SiO,) ca si in restul Provinciei banatitice iar continutul
de Na,O este de 6,23%,, putin mai scdzut decit in Banat si ceva mai
ridicat decit cel din muntii Drocea si Vldadeasa.

Concluzia la care au ajuns Pavelescu (1958) si Giusca et al.
(1966) asupra rocilor eruptive banatitice din muntii Poiana Ruscai, inclu-
siv al celor din bazinul Rusca Montand, este apartenenta acestora la
magme alcali-calice (pacifice) si anume, in mod predominant, la tipurile
granodioritice.
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Aseminarea izbitoare a chimismului sialic calco-alcalin al rocilor
eruptive subhercinice cu al celor laramice pledeazd pentru ideea ca
ambele faze magmatice au fost partial alimentate din aceleasi surse mag-
matice anterior formate (Ghifulescu, Borcos; 1966).

Cit priveste succesiunea punerii in loc si virsta acestor roci eruptive,
este bine stabilit ¢a intr-o priméa fazid, localizatd ca timp in Maestrich-
tian, s-a pus in loc eruptivul subhercinic, cu caracter predominant ex-
ploziv. Ulterior in Paleocen, s-a insinuat o magma granodioriticd pe
zonele de slabd rezistentd, formate in timpul miscarilor laramice, magma
care s-a consolidat fie la adincime micé, fie in zone mai profunde, stra-
pungind atit rocile turonian-maestrichtiene cit si rocile eruptive din
faza subhercinica.

D. ZONA DE CONTACT

Magmatismul banatitic, in special cel intruziv, a determinat o serie
de procese metamorfice care se manifesta atit in rocile din jurul corpu-
rilor eruptive cit si in rocile eruptive {(metamorfism exomorfic si endo-
morfic).

Din punct de vedere economic sint interesante zonsle de contact
dintre marnoccalcarele turonian-coniaciene si intruziunile banatitice, zone
in care s-au format scarne mineralizate cu oxizi de fier si sulfuri
complexe.

1. Metamorfismul de contact exomorfic

In jurul rocilor banatitice, indeosebi al celor intruzive, a luat nas-
tere o aureold de contact divers dezvoltatd. Factorul care a actionat in
mod esential la transformarea rocilor sedimentare, din regiunea cerce-
tatd, a fost temperatura, la care s-au addugat — in unele zone — si
solutiile hidrotermale.

Astfel rocile sedimentare, grezo-conglomeratice, din apropicrea
corpurilor eruptive, s-au fransformat in cuartite cenusii sau albicioase
si corneene, uneori rubanate, in masa carora apar adesea impregnatii
fine de piritd si calcopiritd, foite de biotit, cristale rdzlete de epidot
sau chiar granati.

In aceste tipuri de roci se pastreazi destul de frecvent textura
initiala a rocii fapt pentru care se pot identifica cu destuld usurinta
rocile care stau la origine si ca atare se poate preciza etajul caruia ii
apartin,

Cuartitele au o mare dezvoltare in bazinul viii Lozna si apartin
de regula Cenomanianului iar corneenele au o dezvoltare apreciabila
in bazinul mijlociu si superior al vaii Virciorovei, precum si pe valea
Glavanului, pe valea Varnitei si pe valea Alunului.

In ceea ce priveste marnocalcarele din apropierea corpurilor bana~
titice, acestea au suferit un proces de transformare mai intens, generind
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calcare recristalizate sau scarne cu minerale de neoformatie (granati,
diopsid, epidot etc.).

Procesul de schimb intre magma bogatd in Si,O si AlyOj si rocile
sedimentare din jur, cu un continut variabil de Ca si Mg, a fost variat
ca intensitate si asociatii mineralogice, fapt care este ilustrat in varie-
tatile de scarne intilnite. Cele mai frecvente sint scarnele de culoare
alb-verzuie, dure, masive, cu granati si piroxeni, care se Iintilnesc in
cursul mijlociu si superior al vaii Virciorovei, in bazinul inferior al
vaii Godenei, pe valea Mijlocinei, pe valea Radului, pe valea Glava-
nului si pe valea Varnitei. De asemenea. s-au intilnit scarne epidotice
pe viile Virciorovei, Mijlocinei, Godenei, Varnitei, Glavanului, pe piriul
Tiganului s.a. Aceste scarne cu epidot s-au format intr-o faza mai
tirzie a procesului de metasomatoza, piroxenii si amfibolii fiind complet
inlocuiti. :

Tn unele zone (cursul superior al vaii Virciorovei, valea Radului,
zona virfului Ascutita Mare spre vdile Glimbocii si Gldvanului, piriul
Tiganului, Ogasul Ré&u) s-au produs concentrafiuni hidrotermale de
magnetitd, hematits, piritd, calcopiritd, galend si blendd, care se intil-
nesc ca filonase, cuiburi, impregnatii si vinisoare de minereu. Ca pro-
duse secundare s-au format malahitul si azuritul, aparitii sub forma
de cruste reniforme la suprafatad sau pe fisurile rocilor:

Mineralizatia a fost cercetatd prin lucrdri miniere de explorare,
atit inainte de anul 1900 cit si mai recent (perioada 1945—1963), de
citre ACEX si ISEM, in zonele vailor Virciorovei, Radului (zona virfu-
lui Ascutita Mare). Varnitei, Tiganului si Glavanului, insa rezultatele
au fost destul de modeste.

Rocile sedimentare prezintd fenomene de contact la distante destul
de mari de corpurile banatitice, ceea ce ne indicd existenta, in profun-
zime, a unul corp intruziv mare, dezvoltat citre SE, care a influentat
depozitele de deasupra.

2. Metamorfismul de contact endomorfic

Fenomenele endomorfice au fost foarte intense in cuprinsul rocilor
eruptive intruse in marnocalcarele turonian-coniaciene si sint repre-
zentate prin epidotizdri (cele mai frecvente), silicifieri si feldspatizari.
Pe valea Radului, in bazinul superior al vaii Virciorovei, pe valea Loz-
nei, pe piriul Tiganului, pe Ogasul Rau etc., se observad intense procese
de epidotizare care se manifestd prin transformarea totald a mineralelor
melanocrate din rocd in epidot si, mai rar, in clorit, imprimind rocilor
o culoare verde deschis.

Epidotizari avansate se intilnesc si in breciile si aglomeratele an-
dezitice de pe vaile Glimbocii, Ramnei, Plesei, Ohabei, Rugului, de pe
Ogagsul Rau si din culmea Ascutita Scdrisoara. Aceste epidotizdri s-au
format pe seama piroxenilor, amfibolilor si a plagioclazilor calcici.
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IV. TECTONICA REGIUNII

1. Consideratii generale

In arhitectura generalid a Carpatilor Meridionali, sedimentarul re-
giunii cercetate se incadreaza in unitatea structuralda a fundamentului
getic si este cunoscut in literatura geologicd sub numele de ,bazinul
Rusca Montana“.

Regiunea si-a inceput evolutia in Liasic, cind se contureazi wun
sant geosinclinal, ca o prelungire NE-ic4, a santului geosinclinal al Re-
sitei. Dupd o exondare, care a durat tot timpul Cretacicului inferior,
marea invadeazd din nou regiunea la inceputul Cenomanianului cind,
sub imperiul miscérilor austrice, se schiteazd un nou sant geosinclinal,
prin scufundarea unei importante zone din sudul masivului Poiana
Ruscdi. Noul sant se dezvoltd de fapt peste vechiul sant geosinclinal
din Jurasic si ocupa o arie mult mai intinsa decit acesta.

In Maestrichtianul inferior, datorita miscérilor laramice precur-
soare, are loc o importantid ridicare, in zona nordici mai ales, precum
5i formarea unei avantfose molasice. Aceasta a fost alimentati cu mult
material terigen, rezultat, mai ales, din denudarea zonei nordice, in
ridicare, precum si din denudarea unei eventuale creste a santului geosin-
clinal.

In consecintd, evolutia tectonici a bazinului Rusca Montani a fost
determinata de miscarile orogenice din faza austrica si mai ales de cele
din faza laramicd, care au reactivat vechile fracturi, au determinat
sisteme de fracturi noi si au condus la cutarea depozitelor. Este de
remarcat ca elemntul tectonic predominant este cel ruptural.

Trebuie s& mentiondm ca in Miocenul inferior (Tortonian). ca unmare
a miscdrilor din faza stirics, se formeazd bazinul post-tectonic al Caran-
sebesului, care afecteazi partea de V a regiunii cercetate, si grabenul
Bistrei, intre masivul Poiana Ruscai si Muntele Mic-Tarcu. Acest gra-
ben are o directie oblicd fatd de santul geosinclinal Rusca Montand, pe
care il afecteazd in partea de S, si realizeaza legitura intre bazinele
post-tectonice ale Caransebesului si Hateg-Streiului.

2. Descrierea principalelor elemente structurale

Depozitele sedimentare ale bazinului Rusca Montani au alura ge-
nerald a unui sinclinal, orientat NNE—SSV, cu stratele cele mai vechi
pe flancuri.

Regiunea studiati cuprinde partea de V a acestui sinclinal, care
prezintd doud zone distincte : o zona septentrionald, mai ingustd, si o
zond meridionald, mai larga, care se poate diviza la rindu-i in doua
subzone, una estica si alta vestica.

Fundamentul, constituit din sisturi cristaline, este acoperit in dis-
cordanta fie de depozitele jurasice, fie de cele cenomaniene. Subliniem
caracterul de transgresivitate, cu o usoara discordantd unghiulari, al
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Cenomanianului peste calcarele jurasice si caracterul discordant al ori-
zontului detritic al Maestrichtianului (May) peste stratele campaniene.
In cadrul Maestrichtianului se poate observa, de asemenea, o usoara
discordanta unghiulara la nivelul Ma, /Mas.

Stratele mezozoice prezintd de obicei inclindri cuprinse intre
95°—40°, valorile fiind mult mai ridicate (55°—77°) in apropierea liniilor
tectonice, mai ales in partea nordicd unde depozitele cretacice sint stri-
vite si zdrobite la contactul cu cristalinul.

Stratele Neogenului, de pe marginea de S si SV a regiunii studiate.
apartin bazinului Caransebesului si au inclinari mult mai mici, cu
valori cuprinse intre 5° si 30°.

Zona septentrionali a fost supusi unor impingeri dinspre N, care
au determinat incidlecarea cristalinului epimetamorfic peste marnocalca-
rele turonian-coniaciene sau peste deporzitele sedimentare ale Maestrich-
tianului bazal (May).

Linia de incalecare, denumitd Polom (Dincd, Zimmermann,
1964), este dublata de o alta, de importantd mai redusa, creatd de impin-
gerile dinspre N, ca o ramificatie a celei dintii. Aceste Impingeri au
condus la cutarea flancului nordic al bazinului si anume la formarea
unei cute anticlinale — anticlinalul Poieti-Varnita — care se afunda
spre E, precum si la formarea unui sinclinal marginal strivit si acoperit
de sisturile cristaline din incalecare.

Anticlinalul Poieti-Varnita se urmdireste incepind din zona virfului
Poietii pind in valea Varnitei, cu o directie generala V—E. In simburele
sdu apar depozite cenomaniene care se afunda treptat spre E, facind loc
marnocalcarelor turonian-coniaciene. Pe valea Ciresului apare si un
simbure de sisturi cristaline din seria mezometamorfica.

Anticlinalul este strapus, in zona axiald si pe flancul sudic, de
corpul banatitic Lozna-Glavanul care, pe lingd procesele metamorfice de
contact, a produs si deranjari ale pozitiei initiale a stratelor.

Flancul nordic al anticlinalului este afectat atit de incalecarea Po-
lom cit si de o serie de falii transversale, de directie NV—SE, care
fragmenteaza acest flanc in mici horsturi si grabene.

Sinclinalul Sarica. Incalecarea sedimentarului de catre sisturile uni-
tatii epimetamorfice a condus la acoperirea unei alte structuri sinclinalul
Sarica, de pe rama nordicd a bazinului, care prezintd flancul nordic stri-
vit si deversat catre S. La E de zona cercetatd acest sinclinal se dezvoltd
normal.

Linia de incadlecare Polom se urmareste pe o directie E—V, ince-
pind din valea Sarica pind in valea Varnitei, fard a se opri insa aici, ea
fiind identificatid de noi pind in capdatul estic al bazinului Rusca Montana,
la Lunca Cernii (Dincid Zimmermann, 1964). Dezvoltarea liniei
tectonice citre V se face in cuprinsul cristalinului i este probabil ca ea
sa reprezinte continuarea catre E a liniei Oravita.

In regiunea studiatd falia are o inclinare de circa 45° spre N si
este pusd in evidentd de raporturile anormale ale sisturilor cristaline ale
seriei epimetamorfice care incaleca depozitele cretacic-superioare pind la
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orizontul detritic al Maestrichtianului (Ma;) inclusiv (profil III si _IV)H.
Sisturile cristaline inclind cu 35°—45° spre N iar marnocalcarele prezinta
de asemenea inclindri spre N, de 40°—60°, uneori chiar 80° in apropierea
liniei tectonice.

Contactul anormal dintre sisturile cristaline si depozitele cretacic-
superioare este remarcat pentru prima oard, pe sectorul cuprins intre
valea Ciresului si valea Negrii, de citre Giusca et al. (1957).

Fortele tectonice care s-au exercitat asupra rocilor din zona liniei
Polom, si-au pus amprenta pe aspectul textural si chiar petrografic al
rocilor. Efectele acestor forte se recunosc atit in sisturile cristaline, in
rindul carora apar roci milonitice si brecii tectonice, cit si in cuprinsul
rocilor cretacic-superioare, in special la marnocalcarele turonian-conia-
ciene din vecindtate, care sint puternic strivite si prezintd numeroase
oglinzi de frictiune. Aceste caractere, foarte frecvent vizibile. mai ales
pe valea Sarica, imprimd marnocalcarelor un aspect general solzos-sistos.

Pe alocuri, pe planul de incilecare se constati de obicei o brecie
tectonica (cu o grosime de 0,5—2,0 m), alcituitd din fragmente de sis-
turi epimetamorfice colturoase, sparte si neorientate. Aceasti brecie a
fost intilnitd pe valea Sarica la confluenta cu Valea Strimba si la con-
fluenta cu valea Sarica Micd, pe afluentii de pe stinga ai vaii Ciresului,
pe valea Negrii si pe alte citeva vii mai mici.

Dupd cum ardtam mai sus, linia de incilecare Polom este dublata
de o altd linie, care se mentine aproape de ea, in partea vesticd, spre
a se Indepdrta apoi pe masurd ce inaintam spre E.

Deosebit de interesantad este prezenta si mai ales pozitia unor petece
de roci piroclastice din orizontul piroclastic al Maestrichtianului (Mas,),
care acopera acest contact tectonic in zona virfului Iornilesii si In dealul
Negru. Importanta acestor petece constd mai ales in faptul cd ele ne
permit sa datam virsta miscérilor tectonice care au actionat pe directia
N—S, respectiv a efectelor acestora (linia de incilecare Polom, anticli-
nalul Poieti-Varnita si sinclinalul Sarica), la intervalul post-Ma, —
ante-Mas,. : :

O altd caracteristica tectonicd a zonei nordice o constituie frag-
mentarea structurilor amintite de catre o serie de falii transversale, in
blocuri coborite sau ridicate (horsturi si grabene, de amploare mai mica).
Aceste falii care au o directie NV—-SE sint : Sarica, Ciresu, Dealul
Negru, Dealul Varnita si valea Varnitei.

Falia Sarica, identificatd intre valea Sarica st virful Poietii,
decroseazi pe o distantd de peste 700 m atit liniile tectonice de pe rama
nordicd a bazinului cit si structurile : sinclinalul marginal Sarica, res-
pectiv flancul nordic al anticlinalului Poieti-Varnita.

Falia Ciresu este pusad in evidentd in zona medianid a vaii
Ciresului, pe care o intersecteaza oblic. Ea are o directie paraleld cu
falia precedentd (NV—SE) si are acelasi efect de decrosare. Blocul dintre
a_c;‘ste doud falii a suferit o evidentd deplasare spre SE 'si o miscare de
riaicare.
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Falia Dealul Negru, situatd in partea de SE a acestui deal,
poate fi observata pe o micd distantd dearece capatul ei nordic este
mascat de depozitele orizontului piroclastic al Maestrichtianului (Mas).
Ca si celelalte falii transversale, descrise, are directia NV—SE s1 pre-
zinta acelasi efect de decrosare a faliei Polom si a structurilor plicative.
Compartimentul rasaritean se afla deplasat spre SE si mai ridicat fata
de cel apusean.

Falia Dealul Varnita, cu un traseu aproape paralel cu al
celei precedente, se situeaza intre valea Negrii si dealul Varnitei si
decroseaza spre SE compartimentul estic.

Falia wvalea Varnitei, identificatd pe versantul vestic al
piriului Varnitei, a determinat deplasarea catre SE si ridicarea compar-
timentului estic.

Falia Cornet. La accidentele tectonice mentionate addugdm si
falia Cornet, identificatd in coltul de NV al regiunii, pe valea Cornetu-
lui, care opreste dezvoltarea citre V a sinclinalului marginal strivit.
Aceasta falie, de directie NE—SV, provoacd o mica siriturd liniei Polom,
care se dezvolta mai departe spre V in cuprinsul sisturilor cristaline
(Dincd Zimmermann, (1964).

Zona meridionald este mult mai largd decit cea septentrionald si
prezintd la rindu-i doud subzone distincte, separate de falia Virciorova.
Astfel, 1a E de aceastd falie se distinge o subzona cu o tectonica linistitd
iar la V de falie exista o altd subzona, scufundata in trepte, datorita unor
fracturi orientate NV—SE.

Subzona esticd. In aceastda subzond stratele cretacic-superioare,
incepind cu cele turcnian-coniaciene, au aspectul unui monoclin cu caderi
de 20°—45° catre SE. In regiunea vaii Virciorovei, stratele sint strapunse
de un important corp banatitic iar mai la E. de numeroase filoane bana-
titice care au produs, pe lingd fenomenele metamorfice de contact, de-
ranjiri locale In pozitia stratelor si fisurarea si. zdrobirea rocilor in
zona de contact. Un singur accident tectonic, de “importantd minord,
afecteaza depozitele santonian-campaniene si pe cele maestrichtiene, in
sona mediana a vaii Ramnei. Aceastd falie are directia NV—SE si decro-
seazd stratele mentionate.

Subzona vesticd este coborita cu circa 400 m fatd de cea estica, de-a
lungul liniei de fracturd Virciorova. Aceasta subzond a avut o evolutie
tectonicd oarecum deosebitd de cea esticd, datorita faptului cd prezenta
un fundament plastic, cu sectoare labile, care se afundau sub greutatea
depozitelor de deasupra ceea ce a condus la formarea unor ondulatii
axiale, directionate NV—SE. Tectonica rupturald a determinat apoi for-
marea unui graben, cu compartimentul cel mai coborit in areea virfului
Alunului-valea Calovei, unde s-au péastrat cele mai noi depozite cre-
tatice din subzona vestica.

Tncepind de la NE catre SV, ondulatiile axiale sint urmdtoarele :

Seufundarea axiald a virfului Schelii se afld la NE de valea Go-
denei si incepe din apropierea virfului Schelii, continuindu-se, cu o
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directie NV—SE, pina in falia Virciorova. In umplutura acestei scufun-
dari axiale apar rocile flisului santonian-campanian precum si doua
petece ale orizontului detritic al Maestrichtianului.

Ridicarea axialda Godeana este pusd in evidentd de o serie de roci
mai vechi, cenomaniene si turonian-coniaciene, care apar pe versantii
vaii Godenei. Depozitele amintite se afundi citre SE iar flancul sudic
al ondulatiei Godeana este faliat.

Scufundarea axialda Merisor-Calova se dezvoltd, de asemenea, pe
o directie NV—SE, incepind din dealul Merisorului, prin culmea Calo-
vei. Umplutura acestei ondulatii este constituitd din depozite detritice
maestrichtiene, in partea estica fiind prezent si un petec de piroclastite
maestrichtiene.

Ridicarea axiala Calova reprezinti o usoard boltire a stratelor fli-
sului santonian-campanian, in zona viii Calovei.

Scufundarea axiala Virful Alunului este cea mai dezvoltatd si se
urmareste de la V de virful Alunului, citre SE, pind in zona corpului
banatitic de la Plesa Mare. Umplutura acestei scufundiri axiale este
constituita din depozitele piroclastice ale Maestrichtianului. In zona vaii
Calovei ondulatia este decrosatd printr-un accident tectonic iar la SV
de virful Alunului este afectatd de o falie directionata NV—SE.

Ridicarea axiald Iedera este afectati de falia Iedera pe toatd lun-
gimea si are In simbure marnocalcare turonian-coniaciene care se afunda
spre SE.

d Scufundarea axiala virful Magura se dezvoltd incepind din regiu-
nea virfului Magura, catre SE, pind la limita dealurilor cu terasa
riului Bistra. ;

Ridicarea axiala virful Mic-Maciova. In partea vestici a regiunii
cercetate, pe aliniamentul virful Mic-Maciova, se observd o ultima
ridicare axiald in simburele careia apar calcare jurasice si doud insule
de sisturi cristaline mezometamorfice.

Dupéd depunerea flisului santonian-campanian s-au produs o serie
de fracturi, orientate NV-—SE, care au determinat formarea unui graben,
cu blocul cel mai coborit in zona virful Alunului-valea Calovei. A
urmat apoi scufundarea intregii subzone vestice, datoritd faliei Vircio-
rova, care se urmdreste incepind de la obirsia Vaii Strimbe pind in
apropiere de virful Plesa Mare. In jumatatea nordicd, aceasta falie are
o directie N—S apoi se arcuieste citre SV. Evolutia ei spre SV nu se
mai poate urmdri, datorita corpului banatitic valea Plesei, dar se poate
presupune, avind in vedere existenta acestui eruptiv care s-a pus in
loc ulterior. Este foarte probabil ca aceastd fractura (falia Virciorova)
sa fie constituit, in profunzime, calea de acces a magmei banatitice, care
a generat corpul Virciorova si corpul Valea Plesei.

Cele trei falii, de directie NV—SE, care au condus la corparti-
mentarea amintitd, sint urmatoarele :

Falia Godeamna este pusi in evidenti pe versantul drept al
vaii Godeana si se urmdreste cam de la obirsia acestei vai pind in apro-
piere de virsarea ei in Virciorova, unde se opreste in falia Virciorova.
Aceasta falie afecteaza flancul nord-estic al ondulatiei axiale Calova.
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Compartimentul sud-vestic, dinspre valea Calovei, este mai coborit cu
circa 300 m fata de cel nord-estic, fapt pentru care depozitele mai noi
din umplutura scufundarii axiale Calova s-au putut pastra pe o arie
mai intinsé.

Falia ledera este aproximativ paraleld cu precedenta si se
urmareste de la Iedera, spre SE, pind in valea Calovei. Aceste doud
falii incadreazd de altfel blocul cel mai coborit al grabenului subzonei
vestice. Falia ledera afecteaza ridicarea axiald Iedera chiar in apro-
pierea axului acesteia. Saritura dintre compartimentul de NE si cel
de SV este in jur de 250 m.

Falia Maciova are o dezvoltare redusid si se intilneste in
partea nordicd a localitatii Maciova. Este de asemenea directionata
NV—SE si pune in contact anormal stratele flisului santonian-campa-
nian, ce inclind spre S, cu marnocalcarele turonias-coniaciene, care pre-
zinta inclinari spre N.

in afara acestor falii, in subzona vestica s-a intilnit si un alt ac-
cident tectonic, de importan{d mai redusa, insd cu o directie NE—SV,
care s-a format ulterior, ca si falia Virciorova. Falia Calova, cum am
denumit acest accident, afecteazd transversal depozitele detritice si
piroclastice ale Maestrichtianului (orizonturile Ma; i May) din umplu-
tura scufundérii axiale virful Alunului.

Concluzia care se desprinde din cele de mai sus este cd, in evo-
luiia tectonicd a regiunii, au existat mai multe etape iar fortele tectonice
care au actionat asupra depozitelor s-au manifestat din trei directii deo-
sebite : de la N spre S, din NV catre SE si din NE spre SV. Aceste forte
au avut drept consecin{d cutarea, falierea si strivirea depozitelor, in spe-
cial in zona liniei de contact Polom. Un aport mai redus la evolutia
tectonicd a regiunii l-au avut si intruziunile banatitice care au produs
deranjiri locale in pozitia stratelor precum si fisurarea i zdrobirea roci-
lor in zona de contact.

3. Virsta dislocatiilor

Actualul aranjament structural al regiunii reprezintd Insumarea
efectelor a mai multor faze organice. fn cele ce urmeazd vom incerca sa
stzbilim, pe baza datelor de care dispunem, cronologia elementelor struc-
turale descrise in acest capitol.

Structurile terenurilor cretacic-superioare au inceput sa se formeze
incd din Santonian-Campanian, in cadrul miscérilor laramice precursoare
si s-au desavirsit in faza de orogenezi laramica. In sprijinul acestei ipo-
teze pledeazd absenta flisului santonian-campanian de pe versantul nordic
al anticlinalului Poieti-Varnita, precum si discordantele unghiulare care
au fost remarcate la nivelul Campanian superior/Maestrichtian inferior
(orizontul Ma;), apoi intre orizontul Ma; si orizontul May si la nivelul
Maestrichtian superior/Tortonian. In profilul III se poate observa o
usoard discordantd intre stratele ante-maestrichtiene si depozitele detri-
tice ale orizontului May, precum si intre acestea si orizontul piroclas-
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tic Masy. Discordanta dintre orizontul piroclastic si stratele tortoniene este
vizibila in toate profilele in care apar aceste depozite. :

In ceea ce priveste virsta liniei de incilecare Polom, de pe rama
nordicd a bazinului, admitem, in mod ipotetic, aparitia acestei fracturi
intr-o faza de orogenezda mai veche, hercinici sau chimerica. Evolutia
el s-a continuat in cadrul miscérilor din faza austricd si apoi din faza
laramica. Facem aceste supozitii pornind de la ideea ci linia Polom repre-
zintd o continuare spre NE a liniei Oravita. .

Linia de incdlecare Polom si-a incheiat evolutia la finele Senonia-
nului, Inainte de depunerea orizontului piroclastic al Maestrichtianuluj
(May), care acoperd falia in citeva zone (virful Tornilesii, dealul Negru).

Fracturile de directie NV-SE afecteazd suita de depozite pind la
orizontul detritic al Maestrichtianului (May), inclusiv, ceea ce ne face
sa afirmam cd ele s-au format la inceputul Maestrichtianului, inainte
de depunerea orizontului May, la nivelul Ma;/Ma,, Aceste falii sint ulte-
rioare incalecarii Polom. pe care o segmenteaza in mai multe comparti-
mente, si se datoresc miscarilor laramice precursoare.

Cele mai tinere [alii le considerdm pe cele din grupul cu orientare
generala NE-SV (falia Calova, falia Cornet) precum si falia Virciorova,
care s-au format in Maestrichtianul superior, ca efect al miscarilor din
faza laramica.

Inainte de a incheia acest capitol trebuie si amintim scufundarea
de la inceputul Tortonianului, care a avut loc in zona sudicid a masivu-
lui Poiana Ruscdi, unde s-a format grabenul Bistrei. Aceastda scufun-
dare s-a produs de-a lungul unor fracturi importante, de directie E-V,
care se continuau pind in bazinul Hateg-Strei. Fractura nordicd a fost
identificatd In zona Zaicani-Portile de Fier ale Transilvaniei (Marg a-
rit, Margadarit, 1962) iar continuarea sa spre V se poate presupune
pe baza limitei morfologice de N a culoarului Bistrei, care se evidentiaza
printr-o scadere brusca de altitudine si printr-o directie pregnanti V-E
(caracteristici observabile mai ales in aerofotograme) precum si pe baza
aliniamentului depozitelor tortoniene din sudul regiunii cercetate, care
prezinta directie V-E.

V. EVOLUTIA GEOLOGICA A REGIUNII

Evolutia geologica a regiunii, pe care incercim si o reconstituim
in cele ce urmeazd, este asemanatoare cu a celorlalte zone de sedimen-
fare ale domeniului getic si are patru etape distincte : etapa antedevo-
niana, etapa jurasica (Liasic-Malm), etapa cretacici (Albian ?-Senonian)
i etapa neogena (Tortonian-Pannonian). Etapa antedevoniana reprezints
perioada in care s-au format sisturile cristaline, cea jurasica este legata
de evolutia santului geosinclinal din zona Resita, etapa cretacici cores-
punde evolutfiei santului cretacic-superior Rusca Montana-Hateg iar cea
neogena corespunde evolutiei post-tectonice a regiunii.
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1. Etapa antedevoniand

Sisturile cristaline, care formeazd fundamentul regiunii, au luat
nastere prin metamorfozarea unor depozite antedevoniene in cadrul
miscarilor orogenice caledonice sau a unor miscdri mai vechi (Codar-
cea, 1940; Pavelescu, 1954). Singura marturie in gprijinul acestei
ipoteze o constituie prezenta unor roci sedimentare slab metamorfozate,
de virsta devonianid dispuse pe sisturile cristaline, semnalate de N as-
taseanu (1975) in Carpatii Meridionali, pe valea Idegului, la circa
50 km sud de regiunea noastrd. Mentiondm cd la V de regiunea cerce-
tata, in insula Brebu si in cadrul zonei Resita, cele mai vechi depozite
sedimentare, dispuse discordant pe sisturile cristaline, sint cele carbo-
nifer-superioare.

Exondarea postcaledoniand a fost caracterizatd de o gliptogeneza
acocentuatd care a condus la indepartarea unor pachete destul de groase
din stiva sisturilor cristaline.

2. Etapa jurasicd
(Liasic-Malm)

Etapa jurasici se incadreazd in linia evolutivd a santului zonei
Resita, care se prelungea in timpul Jurasicului pind In regiunea
Hategului. '

Ciclul liasic a inceput printr-o miscare de coborire care a deter-
minat inaintarea maérii dinspre V, din zona santului geosinclinal al
Resitei. Este prima invazie a apelor marine in regiune, cind are loc
gedimentarea conglomeratelor albe, cuartitice, care se intilnesc numai
sub forma unui petec pe marginea de NV a bazinului, la S de virful
Runcului si amintese de faciesul de Gresten.

In Liasicul mediu regiunea este afectatd de miscari de ﬁ&“@af&\
(faza Donet) care au avut ca efect retragerea maérii si expunerea regiunii
la eroziune pentru scurt timp. In aceastd perioadd de denudare a fost
indepartatd cea mai mare parte a sedimentelor liasice.

Ciclul dogger-malm debuteazd prin transgresiunea madrii doggeriene
care a acoperit o mare parte din regiune, venind tot dinspre V, din
santul geosinclinal al Resitei. Astfel se explicd afinitatile care existad
intre depozitele calcaroase intilnite in vegiunea cercetatd si cele din zona
Resita, in special cele din sinclinalul Iezeris-Coltan.= ¢4 o« vr /i [ ]

Apele marii au fost de mica adincime si au avut o extindere apre-
ciabild, depdsind cu mult pe cele ale marii liasice, fapt care a condus
la ldrgirea zonei de sedimentare. Asa se explicd de ce depozitele liasice
au fost intilnite numai pe o zond restrinsi. Mentiondm, de altfel, ca si
in zona Resita s-a observat o depdsire a termenilor mai vechi de céatre
depozitele Doggerului (Ndstadseanu, 1963).

Conditiile climatice si cele bio-hidrologice, favorabile, au permis
instalarea unui facies recifal chiar din Dogger, cu maximum de dezvol-
tare in timpul Malmului.

11 ~ ¢ 188
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Adincimea marii a variat in timp datoritd miscdrilor oscilatorii,
cu caracter de subsidentd suferite de bazinul de sedimentare, fapt relevat
de variatia pe verticald si pe orizontald a calcarelor.

In faza chimericd noud, de la sfirsitul Jurasicului, depozitele sufera
ondulari largi, de tip jurasian, si fracturadri iar in final regiunea se
exondeaza pentru un timp indelungat, pinad in Albianul superior. Urmeaza
un intens proces de denudare in timpul caruia agentii externi au con-
lucrat la modelarea unui relief carstic, in cavititlile cdruia se vor acu-
mula depozitele detrito-chimice reprezentate prin gresii rosii, limonitice
si roci bauxitice.

3. Etapa cretacicd
(Albian ?-Senonian)

Etapa cretacica (albian ?-senoniand) corespunde evolutiei santului
geosinclinal Rusca Montana-Hateg si este caracteristicd pentru ambele
bazine. Ea a debutat printr-o puternica transgresiune marina in Vraco-
nianul superior sau in Cenomanianul inferior si s-a incheiat prin exon-
darea generala a santului la finele Senonianului, ca urmare a miscarilor
laramice.

Transgresiunea cenomaniand a determinat lirgirea santului geo-
sinclinal Rusca Montana. In adevar, de unde intre Cavéran si virful
Runcului depozitele cenomaniene stau direct pe Dogger-Malm, incepind
de la virful Runcului spre N, pind la linia Polom, aceleasi depozite
repauzeaza pe cristalin ceea ce denotd o largd depisire a cadrului zonei
de sedimentare in timpul Cenomanianului.

Etapa cretacic-superioard se poate diviza in doud cicluri, separate
printr-o discordanta : ciclul albian ?-campanian si ciclul maestrichtian-
paleogen.

Ciclul albian ?-campanian. La sfirgitul Albianului-inceputul Ceno-
manianului, odatd cu miscdrile de distensiune manifestate in urma
diastrofismului austric, zona de sedimentare jurasici dintre Hateg si
Resita este antrenatd intr-o miscare de coborire si acoperitd de o mare
epicontinentald. Relieful vechi este inecat de depozite ruditice si areni-
tice calcaroase, cu uniformitate pronuntatd si grosime redusi. In zona
calcarelor jurasice se acumuleazd, in depresiuni, formatiunile de precipi-
tatie chimica.

Caracterele depozitelor cenomaniene, conditionate initial, in mare
masurd, de relieful precenomanian, precum si fauna intilnitid la partea
superioard a complexului reflectd un mediu de sedimentare litoral-
neritic de micd adincime, in partea inferioard a Cenomanianului. adin-
cime care devine ceva mai mare in Cenomanianul superior, cind faciesul
devine granulometric mai fin, iar conditiile favorizeaza dezvoltarea unei
bogate faune de moluste.

Migcarea de coborire continud in Turonian-Coniacian, adincimea
marii creste, se depun roci cu granulatie din ce In ce mai find (marne,
marnocalcare) si apar microritmuri evidentiate de intercalatiile de gresii
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calcaroase in marnocalcare. Aceste caractere, la care se adaugd conti-
nutul foarte bogat de foraminifere pelagice, reflectd schitarea santuluf
geosinclinal in zond, cu directie aproximativd E-V. Santul incepea pro-
babil din regiunea Hategului si se continua peste zona Rusca Montana,
de unde se arcuia spre SV, pind la Dundre, in zona Sopot. Acest sant
prezenta probabil o ramificatie spre V. incepind din zona cercetatd de
noi, pind in regiunea Valeapai, unde se intilneste o insuld de Senonian.

Santul geosinclinal atinge adincimea maximi in Santonian-Campa-
nian cind are loc sedimentarea flisului.

Catre sfirsitul Campanianului, odatd cu primele manifestdri ale
miscarilor orogenice laramice, se produce o importantd schimbare in
evolutia santului geosinclinal. Apar indicatii cd aceastd evolutie se apro-
pie de sfirsit. Depozitele flisului devin predominant arenitice si pre-
zintd tot mai des intercalatii ruditice, ceea ce sugereaza o ridicare a
santului. Ridicarea santului este insotitd si de ridicarea generala a usca-
tului din N si din S. Concomitent cu ridicarea ia nastere o fosd molasica,
in partea sud-estici a santului, in care se depun depozite groase teri-
gene, rezultate din denudarea uscatului din jur precum si a :nei even-
tfuale creste a santului geosinclinal. In sprijinul acestei ultime supozitii
vin elementele de calcare jurasice, de gresii cenomaniene, de marnocal-
care turonian-coniaciene, de silicolite etc., care se intilnesc rar insa
pe lingd cele de sisturi cristaline, in constituifia conglomeratelor
Maestrichtianului inferior.

Ciclul maestrichtian-paleogen. Dupd cum am mentionat mai sus,
la sfirsitul Campanianului, datoritd miscérilor laramice precursoare, se
intrerupe evolutia santului geosinclinal si se trece la alt stadiu de evo-
lutie, tardigeosinclinal, cind se instaleaza faciesurile continentale mola-
sice. Astfel, la inceputul Maestrichtianului se formeazd o fosd prin scu-
fundarea péartii sud-estice a santului geosinelinal, inconjuratd de uscatul
masivelor Poiana Ruscédi si Retezat-Muntele Mic. In aceasta depresiune,
izolatd de mare, se instaureazd un regim lagunar-lacustru in care apele
curgatoare cu caracter torential, transporta cantitdti foarte mari de pe
uscatul din jur, care suferea o ridicare generala.

Caracterele litologice si stratonomice reflectd un transport redus
al materialului in timpul sedimentérii orizontului detritic Ma,, transport
care s-a produs de pe tarmul din apropiere, din zona de dezagregare
a rocilor. Mentiondm cd pe rama nordicd sedimentarea a avut un carac-
ter particular, ceea ce denotd cd exista un {adrm cristalin abrupt, afectat
de o ridicare mai pronuntati in Me;, din care au luat nastere brecii
sedimentare, prin dezagregarea rocilor si prin céderea gravitationalda a

elementelor sau blocurilor — ce atingeau uneori dimensiuni considera-
bile — combinatd cu acumularea prin alunecare si prin transport
torential.

La foarte scurt timp dupad formarea fosei, pe liniile de fractura
se insinueaza magmele subhericinice, care declanseazd o intensa activi-
tate vuleanica cu rol foarte important in evolutia ulterioard a bazinului.
Odatd cu inceputul activitati vulcanice se produce si o afundare pro-
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nuntatd a bazinului ceea ce a determinat o usoara depdsire intre stratele
orizontului piroclastic Mas si cele ale orizontului Ma; — vizibild in
zonele marginale ale bazinului — precum si extinderea ariei de sedi-
mentare a depozitelor de naturd vulcanicd ce ajung sd stea pe termeni
mai vechi ai Senonianului si chiar pe fundamentul cristalin.

Caracterul ingresiv al orizontului piroclastic precum si cel al ori-
vontului detritic pune in evidentd miscari locale ou caracter oscilatoriu.

Eruptiunile vulcanice, predominant explozive, au furnizat o mare
cantitate de material in procesul de sedimentare si s-au manifestat cu
intermitentd si cu intensitati variate. Acest fenomen a determinat o
alternantd de roci piroclastice cu roci detritice, provenite din tarmul
apropiat.

Mentiondm cd la E de regiunea studiati de noi, aceastd sedimen-
tare, cu caracter de molasd, se continua pind in Paleogen cind fosa
molasica, umplutd cu o stivd groasd de depozite (3 000—4 000 m), isi
incheie evelutia.

Judecind dupa aspectul litofacial si dupd afinititile de flord, bazi-
nul Rusca Montand a avut legdturi cu bazinul Hategului si in timpul
Maestrichtianului. Aceste legdturi s-au realizat atit prin culoarul viii
Bistrei, unde se intilnesc depozite continentale asemindtoare, cit si prin
zona Lunca Cernii-Rachitova (Densus) unde, desi eroziunea a inldturat
orice urma litologicd, se constati continuarea liniei tectonice de pe mar-
ginea de N a bazinului.

Subliniem cd in aceastd perioadd de depunere a faciesului de
molasd a existat un climat tropical, umed, care a favorizat dezvoltarea
unei vegetatii abundente, in special de ferigi, pe seama cidreia au trait
si s-au dezvoltat nenumérati dinozaurieni ierbivori. Aceasta flord a con-
stituit si materia prima a turbdriilor in care s-au format lentilele de
cdrbune sau argilele cdrbunoase din partea de E a regiunii cercetate
de noi.

Miscdrile orogenice laramice de la sfirsitul Maestrichtianului-
inceputul Paleogenului au reactivat vechile fracturi si au provocat altele
noi, prilejuind accesul magmelor banatitice laramice spre suprafatd, pe
zonele de minima rezistenta, in Paleogenul inferior. Corpurile banatitice
si suita lor de filoane au afectat atit depozitele molasice maestrichtiene
cit si eruptivul subhercinic.

In final diastrofismul laramic imprima bazinului Rusca Montani
principalele aspecte structurale.

4. Etapa neogend
(Tortonian-Pannonian)

In Tortonian, ca urmare a miscérilor din faza stiricd, ce au avut
o amploare destul de mare, a luat nastere bazinul Caransebesului, o
depresiune post-tectonicd intramontand, care avea legaturi spre S cu
bazinul Mehadiei, in partea de NV cu bazinul Pannonic iar spre E cu
bazinul Hafeg-Strei. Legdtura cu bazinul post-tectonic al Hateg-Streiu-
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rui s-a realizat prin scufundarea unei zone alungite dintre masivul Poiana
Ruscéi si Muntele Mic-Tarcu, zond denumiti grabenul Bistrei. Aceast
scufundare, cu o dispozitie E-V, oblicd fatid de santul geosinclinal Rusca
Montana, a afectat partea sudicd a santului, ale carui depozite (gresii
calcaroase cenomaniene) au fost intilnite si pe marginea de S a grabenu-
lui Bistrei, in zona localitatii Var, la E de aceastd localitate.

Apele madrii tortoniene au fost putin adinci, calde si cu un continut
apreciabil de carbonat de calciu, ceea ce a permis dezvoltarea unei bogate
faune de moluste, de corali si de alge calcaroase (Lithothamnium sp.).

Cétre centrul bazinului Caransebesului precum si spre E, spre Otelu
Rosu, adincimea devine mai mare iar calcarele trec la un facies marnos,
foarte bogat in microfauni. '

Apele mdrii au dainuit si in timpul Sarmatianului, insad s-au pro-
dus o serie de schimbdri, manifestate in mod esential prin reducerea
salinitdtii, schimbéri determinate de izolarea bazinului Pannonic atit de
depresiunea perialpina cit si de domeniul Tethys.

Evenimentele geotectonice de la sfirsitul Sarmatianului — scufun-
darea bazinului Pannonic si izolarea sa de bazinul Euxinic — conduc,
si In zona noastrd, la o madrire a ariei ocupate de ape precum si la o
indulcire treptatd a acestora. Locul faunei sarmatiene este luat de o
faund endemicd de limnocardiide, congerii, melanopside si ostracode de
mediu cu salinitate mai scizuti. De abia in Pannonianul superior lacul
din bazinul Caransebesului se colmateazi iar regiunea se exondeazi si
este supusa agentilor externi, care o modeleazd, definitivind relieful si
reteaua hidrograficd. Cu aceasta se incheie si evolutia bordurii de S
si SV a regiunii cercetate.

VI SUBS_I‘ANTE MINERALE SI ROCI UTILE

Substantele minerale si rocile utile au ficut obiectul unor lucrari
de explorare si chiar de exploatare inci din secolul trecut. Zicimin-
tele identificate in regiune pind in prezent sint cele de minereuri in
relatie cu banatitele, cele de precipitatie chimica si rocile utile.

Zacamintele cele mai importante din regiune apartin fenomene-
lor metasomatice produse de solutiile care au insotit magmele banati-
tice. Minereul este alcdtuit de obicei din magnetitd, hematita, pirita,
calcopirita, galena si blendd. Prin alterarea zdciamintelor de piritd si
calcopirita s-au format carbonati bazici de cupru (malahit si azurit).

Concentratiile cele mai importante sint cele de magnetita din zona
Varnita-valea Glavanului, care au prilejuit inci din perioada 1850—1860
lucrari de explorare, exploatare si semipreparare primitiva a minereului.
Mentiondm insd cd nu s-au intreprins inca lucrdri sistematice de deta-
liu, precedate de v cercetare geofizicd complexd, care si cuprinda zonele
din jurul corpului intruziv Cloazirul, investigatiile limitindu-se doar la
zona din apropierea vechilor lucrari miniere.

Acumulari mai importante de sulfuri complexe si in special de
piritd cupriferd se intilnesc in cursul mediu si superior al viii Vircio-
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rovei si pe valea Plesei. Acestea au prilejuit lucrari de explorare incepind
din secolul trecut, totusi rezerva determinatd si confinutul in minereu
nu au justificat inceperea exploatarii zacamintelor. _

Interesante din punct de vedere economic sint si zdcadmintele de
bauxitd si limonit din partea vesticd a regiunii cercetate. Datoritd modu-
lui specific de formare si mai ales de acumulare, aceste zacaminte de
minereuri sint discontinui, prezentindu-se ca lentile sau pilnii. Cerceta-
rea lor s-a ficut de austro-maghiari pind in anul 1916, prin lucrari de
micd amploare (dezveliri, puturi si galerii de coasta).

Minereul de fier, reprezentat prin limonit si gresii limonitice, aflo-
reazi in valea Oloanei, in culmea Oloanei, in zona virfului Runcului,
in culmea Merisorului, in culmea Sinovei, la obirsia Iederei, in valea
Seacsi, la obirsia acesteia (In culmea Ceriul lui Bocicai) si in zona de
obirsie a vailor Fierului si Magurii. Lentilele de minereu ating, pe-valea
Oloanei, grosimi de peste 4 m. In 1913, Papp (1919) afirmd ci la gura
galeriilor, pe haldi, se gisea minereu de fier in cantitate variabild de
5—12 m3. Analizele chimice informative, asupra unor probe colectate
din mai multe puncte, au indicat un continut in Fe cuprins intre
12,36—55,90%.

Zacamintele de bauxiti au fost semnalate numai la Ceriul lui
Bocicai (la V de virful Magurii) si au constituit obiectul unor explorari
in perioada 1900—1916, prin lucrdri de dezvelire si o scurtd galerie de
coastd, Dupd cum reiese din descrierile lui Rozlozsnik (1919), corpul
de bauxita are forma de pungd, cu inclinare spre N si prezintd o gro-
sime de 1—2 m.

Rocile sedimentare si eruptive, care alcituiesc subsolul regiunii,
prezintd in majoritatea cazurilor proprietdti care au determinat exploa-
tarea lor la scard locald sau chiar regionald. Astfel calcarele jurasice,
in special cele din Malmul superior de pe valea Vélisorului, furnizeaza
o excelentd materie primd pentru fabrica de var de la Cavédran si pentru
cuptoarele de var ale localnicilor. De asemenea pot fi folosite ca fondant
in siderurgie, la uzina Otelul Rosu, sau la fabricarea cimentului. Rocile
sedimentare cretacice si mai ales cele eruptice banatitice constituie un
material foarte bun pentru constructii (fundatii, pavaje, terasamente etc.).

Institutul Geologic al Romaniei



GEOLOGIE DU BASSIN RUSCA MONTANA (PARTIE D’OUEST)

(Résumé)

La reégion étudiée fait partie du ,bassin intramontane Rusca Montani® et est
située dans la partie SW des Monts Poiana Rusci.

Sur le versant NW, le sédimentaire du bassin se dispose sur des schists cristal-
lins mésométamorphiques (micaschistes a grenats, paragneiss biotito-muscovitiques,
schistes quartzitiques biotito-muscovitiques et gneiss oculaires) et dans la partie
nord a partir de la vallée du Cornetu jusqu'a la vallée de la Varnita le sédimentaire
est chevauché par les schistes cristallins de la série épimétamorphique (schists
séricito-chloriteux, schistes muscovito-biotitiques et quartzites). Les roches cristallo-
phylliennes de la série mésométamorphique apparaissent également en quelques iles,
de dessous le sédimentaire, le long de la vallée du Ciresu, la vallée de la Pestera
et la vallée de Maciova,

STRATIGRAPHIE DE LA REGION

Les formations sédimentaires appartiennent prépondérant au Mésozoique
Lias inférieur, Dogger-Malm et Crétacé supénieur) et dans la partie S et SW de la
région apparaissent aussi des dépdts néogénes, qui appartiennent 3 une autre unité
structurale — bassin post-tectonique du Caransebes.

Lias inférieur. Les plus anciennes roches sédimentaires de la région sont les
conglomérais et les grés quartzitiques qui apparaissent sur le versani ouest, au sud
du sommet du Runcul, et dont I'dge a été apprécié vu les ressemblances litho-
faciales avec les régions avoisinantes : zone de Resita et bassin du Hateg.

Dogger. Les dépdts du Dogger se rencontrent aussi dans la partie ouest de la
région, ou reposent discordant sur les dépdts liasiques ou sur le bouclier eristallin
et sont représentés par des calcaires massifs 4 aspect de calcaréniies spatiques en
base. L’étude microscopique a mis en évidence par des types d'intrabiosparites, intra-
sparites, biopelsparites et pelsparites.

Les calcarénites spatiques se sont formées dans le voisinage d'un biocherme
dars un milieu marin bien aéré, a flots et courants forts.

Les investigations microbiofaciales ont relevées un contenu riche en orga-
nismes, représentés par des algues et des foraminiféres dont nous rappelons : Acicu-
laria jurassica Johnson, Trocholina aff, conica (Schlumberger), Pfenderina salernitana
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Sart. et Crese., Meyendorffina cf, bathonica Aurouze et Bizon, Kilianina blancheti

Pfender. Lassociation susmentionnée nous autorise a attribuer les calcarénites
spatiques au Dogger.

Malm. Le Malm, développé en méme temps avec le Dogger, est constitué
de caleaires gris, & coraux coloniaux et de calcilutites noires ou on a renconiré un
microbiofaciés pauvre. Toutefois l'association rencontrée d'ol citons les espéces
Macroporella selli Cresc., Globochaete alpina Lombard, Crassicollaria aff. infer-
media (Durand-Delga), Pfenderina salernitana Sart. et Cresc., P. trochoidea Smouth
et Sugden, Kurnubia palastiniensis (Henson), Saccocoma Agassiz, nous délermine a
attribuer ces calcaires au Malm. :

La structure micritique, observée fréquemment au microscope, plaide pour
la genése de ces calecaires dans la zone de certaines bichermes, mais dans un milieu
marin calme, isolé de I'action des flots et des courants forts.

Les variétés des calcaires susmentionnés et celles du Dogger forment un
seul massif calcaire dont l'épaisseur est de 100 a 150 m. Dans le massif calcaire
apparaissent des zones bien dolomitisées, ayant une forme lenticulaire ou irrégu-
liere et qui se sont formées par la dolomitisalion des limons calcaires.

Le caractére d’intercalations des caleaires récifaux en faciés récifogene plaide
pour plusieurs étapes dans le développement du faciés récifal et de celui récifo-
géne, dans les conditions d’'une variation du niveau de la mer.

Albien ? Dans la partie ouest de la région étudiée apparaissent sporadique-
ment des dépots détrito-chimiques, ferro-bauxitiques, & la limitz d'entre les cal-
caires massifs jurassiques et les roches gréso-conglomératiques de la base du
Cénomanien.

L’age de ces dépdis a éié apprécié par la parallélisation faite entre ces
dépdts et ceux semblables du bassin du Hateg, considérés albiens (Murgeanu et
Patrulius, 1960 ; Codarcea et Pop, 1968).

TLes accumulations ferro-bauxitiques sont d'origine allochtones tout comme
celles du bassin du Hafeg (Papiu et Minzatu, 1969). i

Cénomanien, Les dépols céncmaniens occupent une aire bien plus grande gque
ceux jurassigues, dépassant beaucoup la zone de sédimentation de ceux-ci, ainsi
que vers-le nord, arrivant jusqu'a la ligne Polom, ils reposent sur le cristallin

Le Cénomanien est représenté par des conglomérats, microconglomérats, po-
lymictiques et grés grossiers qui passent, vers la partie supérieure, a des gres cal-
caires & granulation plus fine. :

A la parlie supérieure du complexe on a rencontré un niveau fossiliféere,
lumachellique, comprenant Calyc_a-_ceras ef, naviculare (Mantell), Protachantoceras
aff.} compressum (Jukes et Browne), Exogyra columba (Lamck.), Ostrea (Aleciryo-
nia) carinata (Lamck.), Ortopsis (Pseudodiadema) granularis "Cottaau, etc. L'asso-
ciation citée caractérise le Cénomanien supérieur. Parce qu'on sait qu'il ¥ a une
continuité de sédimentation & partir du conglomérat de la hase et une transgression
importante dans le Cénomanin, nous avoi’;s accordé a tout le complexe conglo-
mératique-gréseux 1'age cénomanien. 3 )

‘Turonien-Coniacien. Le Turonien-Coniacien se dispose en continuité de sédi-
mentation avec le Cénomanien et est représenté  par des marnocalcaires gréseux
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gris-noiratres et par des marnocalcaires gris, rouges ou tachetés. Dans la zone de
passage entre ces types lithologiques apparaissent des intercalations centimétriques
de silicolites provenant de la silicification des certains marnocalcaires. Vers la
partie supérieure on rencontre des marnes argileuses qui font le passage vers le
flysch de dessus.

Les marnocalcaires ont un contenu microfaunique frés riche wreprésenté par:
Rotalipora appenninica (Renz), R. cf. turonica Brotz.,, Globotruncana aff. renzi
(Gand.). G. helvetica Bolli, G. inflata Bolli, G. angusticarinata Gand., G. coronata
Bolli, G. lapparenti Brotz., G. tricarinata (Quereau), G. marginata (Reuss), etc.
De la méme série marnocalcaire, de la zone de la localité de Rusca Montand, nous
avons déterminé Inoceramus cf. inconstans Woods, I. schlénbachi Béhm et Nowa-
kites carezi (Gross.).

L’association paléontologique susmeniionnée indigue 1'dge turonien-coniacien.

Santonien-Campanien. Cet étage est représenté par une série rythmique, argilo-
gréseuse, en faciés de flysch, qui se dispose en continuité de sédimentation sur
les marnes coniaciennes et est recouvert discordant des dépdts de mollasse du
Maestrichtien.

Le flysch présente en général un faciés plus fin (faciés distal), étant con-
stitué surtout des argiles marneuses ou sintercalent des turbidifes (grés, et dans
la partie supérieure des microconglomérats).

Les rythmes sont d’habitude incompléfes et ce n'est qua la partie supérieure
du complexe qu'apparaissent également des rythmes complétes & microconglo-
mérats quartzitiques en base. La limite inférieure du chaque rythme, entre lutite
et arénite, est toujours bien tracée et sur la surface inférieure des couches de
grés on observe fréguemment des mécanoglifes.

L’age de ce complexe a été précisée a parlir d’'une étude micropaléontolo-
sigue détaillée (Dincd et al, 1972) a la suite de laquelle on a établi une biozone a
Bathysiphon sp. Geroch a la partie inférieure de ce complexe et une biozone a
Globotruncana arca a la partie supérieure comprenant Globotruncana cf. gangnebini
Tilev, G. fornicata Plummer, G. lapparenti Brotz., G. roseta (Carsey), etc. Les cor-
rélations faites avec les faciés semblants des Carpates Septentrionales ou avec ceux
de la partie méridionale des Carpates Orientales nous ont permis d'atfribuer au
complexe de flysch du bassin Rusca Montand 1'dge santonien-campanien et peut-
étre maestrichtien-inférieur pro-part.

Maestrichtien, Il est représenté par un complexe de mollasse, constitué de
dépdts volcanogénes-détritiques, formés pendant une phase tardigéosynclinale de la
fosse Rusca Montana-Hateg. Dans le cadre de ce complexe on a distingué un
horizon détritique (Ma;) et un horizon pyroclastique (Ma,) engendré par le vol-
canisme au cours du Maestrichtien,

L’horizon détritique se dispose discordant sur le flysch et est représenté par
des conglomérats polygénes et subordonné par des microconglomérats, grés gros-
siers, grés argileux, violacés ou gris. & stratification oblique. Sur le versant septentrio-
nal, le long de la ligne de fracture Polom, cet horizon recouvre le faciés d'une
breche sédimentaire, ayant quelques caractéristiques de bréche tectonique dans la
zone du contact tectonique. Les caractéres de cette bréche rappelle le faciés de
Wildflysch.
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L’horizon pyroclastique se dispose discordant sur les dép6ts plus anciens,
reposant méme sur les schistes cristallins et est constitué d'agglomérats volcanigues,
bréches andésitiques et subordonmé de tuffites et grés tuffitiques. Le complexe de
mollasse susmentionnée tient un grand développement dans la partie est du bassin
d’ol on a déterminé une association floristique 4 caractéres crétacés, représentée par:
Protophyllocladus polymorphus (Lesk.), Palmophyllum longirachis (Ung.), Asplenium
aff. dicksonianum Heer, Credneria aff. spatiosa Hollick, Gleichenia zippei (Corda),
G. nordenskicldi Nath., ete.

= Tenant compte que ces dépdts continentaux reposent sur le flsych campanien,
contiennent une flore & camactéres crétacés et peuvent étre parallélisés avec ceux
du bassin du Hateg, ol on a trouvé des os de dinosauriens (Nopcsa, 1905) nous les
considérons comme appartenant au dernier étage du Crétacé, le Maestrichtien.
Mentionnons encore que dans la région en question nous avons étudié la partie
inférieure du Maestrichtien, son développement maximum se trouvant dans la partie
est de la région étudiée.

Néogeéne

Les dépots néogénes recouvrent transgressivement et discordant les roches
crétacées de la partie S et SW de la région étudiée.

Tortonien. Le Tortonien est formé de conglomérats calcaires polygénes et de
calcaires de Leitha, a la partie supérieure. L'horizon des calcaires change son
faciés vers 'E passant & des marnes argileuses.

Les calcaires sont riches en faune de mollusques qui caractérisent le Tortonien,
tandis que les marnes ont donné une microfaune caractéristique au Tortonien supé-
rieur dont citons : Cibicides mexicanus (Nuttal), C. pseudoungerinus Cush., C, loba-
tulus (Walk, et Jac.), Pullenia bulloides d'orb., Nonion commune (d’Orb.), N. grano-
sum (d’Orb.) ete.

Sarmatien. La partie supérieure des calcaires de Leitha comprennent un niveau
trés riche en cérithes sur lequel reposent des conglomérats & intercalations de
grés argileux a4 Pirenella sp.

Sur base de l'association d'Irus (Paphirus) c¢f. gregarius tricuspius (Eich.),
Modiola sarmatica Gat, Cardium sp., Pirenella disjuncta disjuncta (Sow.) on a
attribué ces dépds au Sarmatien.

Pannonien. Les dépdts pannoniens se disposent en continuité de sédimentation
sur ceux sarmatiens et sont représentés par des marnes argileuses & intercalations
de sables, qui deviennent prédominants & la partie supérieure. De ces dépdis on a
cité (Schafarzik, 1907) Cardium suessi Barb. et Valenciennesia sp.; en 1969 Victoria
Lubenescu et Victoria Pavnotescu établient que ces dépdts appartiennent au Pan-
nonien, zone C+4D.

Quaternaire

La couverture quaternaire est formée de formations fluviatiles, déluviales,
proluviales et coluviales.

Le macrofaciés fluviatil est le plus répandu et se rencontre surtout dans le
cadre des terrasses de Bistra et du Timis.
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Les dépéts pléistocénes les plus anciens sont ceux de la terrasse supérieure,
les autres étant appréciés comme holocénes (Feru et Mihaild, 1963).

Eruptif banatitique

Dans la partie centrale et est de la région étudiée sont développées des
roches éruptives effusives et intrusives, de la famille des banatites, engendrées
par un magmatisme sialique subsequent, en deux phases : phase du magmatisme
subhercynique qui a eu lieu durant le Maestrichtien et phase du magmatisme larami-
que du temps du Paléocéne, suivant les lignes de minimum résistence pendant la
tectonique laramique (Giusca et al., 1966).

Le magmatisme subhercynique a un caractére préponderant explosif, étant
représenté par des produits pyroclastiques et des nappes de lave andésitique qui
alternent avec les dépdts de mollasse du Maestrichtien.

Le magmatisme laramique a engendré une série de corps granodioritiques
4 facies marginaux porphyriques ou granitiques, dont les apophyses sont cons-
tituées d'andésites et parfois de dacites.

Zone de contact

Le magmatisme banatitique, en particulier celui intrusif, a déterminé une
série de processus métamorphiques, qui se manifestent tant autor des carps ba-
natitiques que dans les roches mémes.

Le métamorphisme exomorphique s’est manifesté surtout par la température
élevée avec ou sans apport de substance, qui a engendré des quartzites, corné-
ennes ainsi que des scarnes (dans la zone des marnocalcaires) 4 minérais de néo-
formation (grenats, épidote, diopside, wollasonite) et a minéralisation de magnétite,
hématite, pyrite, chalcopyrite, galéne et blende, sous forme de petits filons, de
nids, d’'impregnations et des petites veines.

TECTONIQUE DE LA REGION

Le bassin intramontane Rusca Montani est un vaste synclinal orienté
NNE-SSW. La région étudiée comprend la partie ouest de ce synclinal et présente
deux zones distinctes : une zone septentrionale plus étroite et une zone méridio-
nale.

La zone septentrionale a été soumise & des poussées a partir du nord, déter-
minant le chevauchement du cristallin épimétamorphique sur les dépots sédimen-
taires du Maestrichtien bazal ou méme sur les marnocalcaires turoniens-coniaciens.
La ligne de chevauchement dénommée Polom (Dinca et Zimmermann, 1964) est
doublée d’une autre d'une ramification d’'importance plus réduite.

La ligne Polom suit une direction W-E enfre la vallée de Sarica et la vallée
de la Varnita. Cette ligne, d'imporiance majeure, peut étre renconirée tant vers
T'E, jusquda Lunca Cernii, que vers I'W dans le cadre du cristallin, jusqua
Tincova, étant probablement la continuité est de la ligne d’Oravifa.

Les forces tectoniques exercées sur les roches de la zone de la ligne Polom
ont influencé laspect textural et méme pétrographique des roches cristallophyl-
liennes et sédimentaires.
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La position de certains lambeaux de roches pyroclastiques du Maestrichtien
Ma,, recouvrant le contact tectonique dans la zone de Virful Iornilesii et de
Dealul Negru, nous permet de faire la datation des mouvements qui ont agi le
long de la direction N-S au intervalle post-May/anté-Mas.

Les mouvements tangentiels ont déterminé également le plissement du
versant nord du bassin, engendrant un pli anticlinale et un synclinal marginal
€crasé et recouvert des schistes eristallins du chevauchement, Ces plis sont affectés
d'une série de failles transversales, orientées NW-SE qui ont engendré des blocs,
les uns plus bas et les autres plus élevés. )

La zone méridionale présente deux sous-zones distinctes séparées par la
faille de Virciorova, en direction N-S, qui a favorisé la pénétration de la magme
banatitique.

La sous-zone située a I'E de la faille se caractérise par une tectonique plus
calme, olt les couches du Crétacé supérieur ont I'aspect d’un monocline 4 inclinaisons
de 20°—45° vers le SE.

La sous-zone ouest, plus abaissée a environ 500 m, se caractérise par une
eévolution tectonique différente di au fondement plastique, a secteurs labiles,
qui s’enfongaient sous le poids des dépéts, ce qui a permis la formation de huit
ondulations axiales, orientées NW-SE, La tectonique rupturale a déterminé ensuite
la formation d'un graben ayant le compartiment le plus ahaissé de laire Virful
Alunului-vallée de Calova, ol se sont maintenus les plus récents dépots crétacés
de la sous-zone ouest,

Mentionnons encore une importante fracture de la partie sud de la région
étudiée, qui délimite le graben de Bistra au nord et est mis en évidence par
l'alignement W-E des dépdts tortoniens, par l'abaissement d'altitude brusque &
méme direction, fort observable sur des aérophotogrammes, ainsi que par liden-
tification d'une faille entre le Tortonien et le cristallin de la zone des Portes de
Fer de la Transylvanie (Margarit et Maria Margarit, 1962),

L’evolution tectonique de la région présente plusieurs étapes dont les forces
tectoniques ont agi & partir de trois directions différentes : du N vers I'W, du
NW vers SE et du NE vers SW.

La ligne Polom apparue durant une phase d’orogenése plus ancienne, hercyni-
enne ou chimérique a continué son évolution pendant les mouvements aufrichiens
et surtout laramiques, jusqu'au niveauy du Maestrichtien inférieur, avant le
dépdt de I'horizon pyroclastique Mas,.

Les fractures de direction NW-SE affectent cette suite de dépéts jusqu'a
I'horizon détritique Ma, y compris, ce qui nous détermine & croire qu'ils se sont
formés au cours des mouvements laramiques pendant le Maestrichtien inférieur,
ante May. Elles traversent méms la ligne Polom dont I'évolution s'est finie
toujours au cours de cette période. :

Les plus jeunes failles du bassin sont celles & orientation générale NE-SW,
formées pendant le Maestrichtien supérieur comme effet des mouvements au cours
de la phase laramique. o

Nous voulons rappeler également laffaissement du début du Tortonien, pro-,
duit dans la zone sud du Massif Poiana Ruscd, ol se trouve le graben de Bistra.
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EVOLUTION GEOLOGIQUE DE LA REGION

L%volution géologique de la région étudiée a quatre étapes distinctes : étape
aniéjurassigue, ol se sont formés les schistes cristallins et sur laquelle nous n'avons
pas insisté; étape jurassique liée de I’évolution du sillon géosynclinal de la
zone de Resita : étape crétacée, liée de I'évolution du sillon crétacé Rusca Montana-
Hateg ; étape néogéne, correspondant & l'évolution post-tectonique de la région.

Etape jurassique. Cette étape fait partie de l'évolution du sillon de la zone
de Resita, qui arrivait jusque dans la région de Hateg pendant le Jurassique, et se
caractérise par deux cycles sépl_are_s par une lac__une cycle liasique et cycle dogger-
malm.

Le cycle liasique débute par un mouvement d’abaissement, qui a déterminé
Tavancement de la mer du coté de l'ouest, de la zone du sillon géosynclinal de
Resita. Aprés la sédimentation des conglomérats blancs, durant le Lias moyen, la
région est affectéé par des mouvements de soulévement (phase Donet) a la suite des-
quels la mer se retire et se produit la dénudation d'une grande partie des dépots
liasigues-inférieurs.

Le cycle dogger-malm débute par la transgressmn de la mer & partir du méme
silion géosynclinal de Resita, au commencement du Dogger. La mer, bien que
de petite profondeur, a eu une aire plus grande gque celle du Lias.

Les conditions climatiques et bio-hydrologiques ont permis l'installation d'un
facieés récifal en Dogger, 4 maximum de développement au cours du Malm. A la
fin du Jurassique, dans la phase chimérique nouvelle, les dépdts subissent des
grandes ondulations et des fractures, ensuite la région exonde et est soumise a
la dénudation jusqu’en Albien.

Etape crétacée, L'étape crétacée a débuté par une forte transgression au
commencement du Cénomanien et s'est achevée par l'exondation générale du
sillon vers la fin du Sénonien, a la suite des mouvements laramigues.

La transgression cénomanienne a déterminé un important élargissement du
cillon géosynelinal Rusca Montana, de sorte que les dépdts cénomaniens dépas-
sent de beaucoup ceux jurassiques, vers le N, et reposent sur les schistes cristal-
lins.

L'étape crétacée comprend deux cycles : cycle albien ? — campanien et cycle
maestrichtien-paléogéne.

Le cycle albien ? — campanien. Vers la fin de I'Albien-début du Cénomani-
en, en méme temps avec les mouvements de distention & la suite du diastro-
phisme autrichien, la zone de sédimentation jurassique entre Hateg et Resita est
entrainée dans un mouvement d'abaissement et recouverte d'une mer épiconti-
nentale venue du coté de V'E, du Hateg. Le relief ancien est recouvert des
dépéts rudiliques et arénitiques calcaires, ayant une uniformité prononcée et une
épaisseur réduite. Dans la zone des calcaires jurassiques, en dépressions, s'accumu-
lent les formations de précipitation chimique.

) Les caracléres des dépdts cénomaniens, conditionnés initialement par le
relief precénomanien, ainsi que la faune rencontrée & la partie supérieure du
complexe dénotent un milieu de sédimentation littoral-néritique, de petite pro-
fondeur, au comumencement, et devenant plus profond pendant le Cénomanien
supérieur, Le mouvement d’abaissement continue en Turonien-Coniacien, la pro-
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fondeur de la mer augmente, a lieu un dépdét des roches a granulation trés fine
(marnes, marno-calcaires) et apparaissent des microrythmes mis en €vidence par
des grés calcaires. Ces caractéres mettent en évidence un sillon géosynclinal en
zone, ayant une direction EW, débutant probablement & partir de la zone du
Hateg et se continuant sur la zone de Rusca-Montani vers le SW, jusqu’au Danube,
dans la zone de Sopot.

Le sillon géosynclinal atteind la profondeur maximum pendant le Santo-
nien-Campanien quand se produit la sédimentation du flvsch. Nous supposons
que les principales aires, source des sédiments détritiques, étaient situées le long
de la fossé géosynclinale Rusca Montana-Hateg et constituées de roches cristallo-
phylliennes du massif de Poiana Rusca.

Vers la fin du Campanien-début du Maestrichtien, 4 la suite des mouve-
ments laramiques s'est produit un changement prouvé par le caractére lithologi-
que des dépéts qui montrent qu’il y avait un soulévement général du sillon
accompagné du soulévement de la terre ferme de la partie nord. En méme temps
une avant-fosse prend naissance dans la partie sud-ouest du sillon.

Le cycle maestrichtien-paléogéne correspond au stade de l'évolution tardio-
geéosynclinale de la région, & faciés continentaux mollasiques. Dans l'avant-fosse
mollasique, formée par l'affaissement de la partie SE du sillon géosynclinal Ruseca
Montand, s’accumulent des quantités fort grandes de matériel, provenant de la
terre ferme environnante et partiellement des zones de soulévement de la fossé.
Le bord cristallin escarpé de la partie nord, qui subit un soulévement plus ac-
centué en Ma;, a favorisé la formation dune importante bréche sédimentaire.

Peu de temps apres la formation de !'avant-fosse, le long des lignes de
fracture s'insinuent les magmes subhercyniques, qui engendrent une intense acti-
vité volecanique fournissant une grande quantité de matériel pendant le processus
de sédimentation. Simultanément s'est produit un affaissement prononcé du bassin
déterminant une discordance entre les couches de l'horizon Ma, et celles de
Phorizon Ma, ainsi gqu’une augmentation de l'aire de sédimantation des dépéts
de nature voleanique réussissant 4 reposer sur des termes plus anciens du
Sénonien et sur le cristallin,

Suivant l'aspect lithofacial et les affinités de flore, le bassin Rusca Montana
correspondait avec le bassin du Hateg méme durant le Maestrichtien-Paléogéne,
a travers le couloir de la vallée de Bistra- 4 travers la zone de Lunca Cernii-
Réchitova.

Mentionnons encore que pendant le dépit du faciés de mollasse a existé un
climat tropical, humide qui a favorisé le développement d’'une végétation abondante
et l'existence de bien des dinosauriens, griace a cetbte végétation. Cette flore a con-
stitué aussi la premiére matiére des tourbiéres ol se sont formées les lentilles de
charbons;

Les mouvements laramiques, de la fin du Maestrichtien — début du Paléo-
géne ont réactivé les anciennes fractures et ont engendré des autres nouvelles,
ont facilité l'accés des magmes banatitiques vers la surface et, vers la fin, ont
imprimé au bassin Rusca Montani les principaux aspects structuraux.

Etape néogéne. A la suite des mouvements au cours de la phase stirique,
en Tortonien, s’est formé le bassin du Caransebes, dépression posttectonique intra-
montane qui correspondait également avec le bassin Hateg-Strei de I'E. Cette liaison
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s'est réalisée par l'affaissement d'une zone allongée d’entre le massif Poiana Rusca
et Mont Mic-Tarcu, dénommée le graben de Bistra, en direction E-W, oblique en-
vers le sillon géosynelinal Rusca Montana.

Les eaux de la mer tortonienne ont été peu profondes, chaudes et riches
en CO4Ca, fait qui a permis l'instalation d'un faciés calcaire et le développement
d'une riche faune de mollusques, de coraux et d’algues calcaires. Vers le centre du
bassin de Caransebes et vers Ofelu Rosu la profondeur était plus grande ce qui a
déterminé le changement du faciés calcaire en faciés marneux, fort riche en micro-
faune:

Pendant le Sarmatien ont lieu une série de changements en régime marin,
manifestés surtout par la réduction de la salinité et déterminés par l'isolement du
bassin pannonique tant de la dépression périalpine que du domaine Téthys.

Vers la fin du Pannonien le bassin du Caransebes exonde et est soumis aux

agents externes, qui le faconnent et gui accomplissent le relief et le réseau hydro-
graphique.
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PLANSA I

Fig. 1. — Calcar recifal rugos. Se observa structuri de polipieri. Malm. Cariera
Valisor. »x 1.
Calcaire récifsle rugueux. Cn ohserve des structures de polypiers. Malm.
Carriére de Valisor, X 1.

Fig. 2. — Stratificatie centimetricA In marnocalcarele turonian-coniaciene. Valea
Maciovei.
Stratigraphie centimétrique en marnocalcaires turoniens-coniacines. Valea
Maciovei.

Fig. 3. — Mecanoglife de cioenire si dragare pe suprafata inferioara a stratelor

arenitice. Santonian-Campanian. Valea Maciovei. x 1/10.
Mécanoglyphes de collision et drainage sur la superficie inférieure des
couches arénitiques. Santonien-Campanien, Valea Maciovei, X 1/10.

Fig. 4. — Ramurd de crinoid in calcarenite. Dogger. Cariera Vilisor. X 1.
Branche de crinoide en calearénites, Dogger. Carriére de Valisor, X 1.

W/ \‘ Institutul Geologic al Romaniei
IGR



T 'Id

RURIUOTY BOSNY]

MNUIZR CLI0[0aY)

=

VONI(] TV

aniei

A

Institutul Geologic al Rom

IGR.




PLANSA II

I'ig. 1. — Coral colonial (Calamophyllia sp.). Malm, Valea Seacd. X 1.
Corail colonial (Calamophyllia sp.). Malm. Valea Seacd, ¥ 1.

Fig. 2. — Intrabiosparit cu alge si foraminifere (Acicularia cf. jurassica Johnson (a),
Conicospirillina sp. (c), ete.). Dogger. Valea Magurii, X 40.
Intrabiosparite a4 algues et foraminiféres (Acicularia ef. jurassica John-
son (a), Conicospirillina sp. (¢}, ete.), Dogger. Valea Miagurii. X 40,
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PLANSA TII

Fig. 1. -— Biopelsparit cu pidci de echinide, Dogger. Valea Fierului. 3 40.
Biopelsparite a plaques d’échinides. Dogger. Valea Fierului. x 44.
Fig. 2. — Micrit cu romboedri de dolomit si rare urme organice. Malm. Valea

Maciovel. x 40. :
Micrite & rhomboédres de dolomis el raves restes organigques. Malm,

Valea Maciovel. x 40.
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Ar. Dixci. Geologia bazinului Rusca Montana. Pl III.

Anuarul Institutului de geologie si geofizica, vol. LIL
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PLANSA IV

Tig. 1. — Intrasparit cu Cayeuxia piae Frollo. Dogger. Valea Fierului. X 40,
Intrasparite a Cayeuxia piae Frollo. Dogger. Valea Fierului. x 40,

Fig. 2. — Cayeuxia moldavica Frollo. Dogger. Valea Magurii. X 40.
Cayeuxia moldavica Frollo. Dogger. Valea Magurii. X 40,
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PLANSA V

Fig. 1. — Thaumatoporella parvovesiculifera (Raineri). Ddgger‘ Valea Fierului, x 40.
Thaumatoporella parvovesiculifera (Raineri). Dogger. Valea Fierului, X 40.
Fig. 2. — Bacinella irregularis Radoi¢i¢, la care se observa caleitizdri. Dogeer.

Valea Fierului. X 40.

Bacinella irregularis Radoiéié. ou on peut observer des cal

citisations.
Dogger. Valea Fierului. x 40,
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PLANSA VI

Fig. 1. — Biomicrit cu Thaumatoporella parvovesiculifera (Raineri) (i) si Globo-
chaele alpina Lorenz (g). Dogger. Valea Tierului. Nicoli + X 40
Biomicrite a Thaumaloporella parvovesiculifera (Raineri) (1) et Globo-
chaete alpina Lorenz (g). Dogger. Valea Fierului. Nicols 4 ; x 40.

Fig. 2. — Pelsparit cu Lithocodium sp. Dogger. Valea Fierului. % 42,

Pelsparite 4 Lithocodium sp. Dogger. Valea Fierului. x 42.

Fig. 3. — Biopelsparit cu Pseudocyclammina lituus (Yokoyama). Sectiune oblica.
Dogger. Valea Magurii. % 30.

Biosparite & Pseudocyclammina lituus (Yokoyoma). Coupe obligue. Dogger.
Valea Magurii, X 30.
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PLANSA VII

Fig. 1. — Micrit cu Macroporella selli Cresc., sectiune transversala oblicid. Malm.
Valea Fierului. > 33.
Micrite a Macroporella selli Cresc.,, coupe transversale oblique, Malm.
Valea Fierului. X 35.

Fig. 2. — Biomicril cu Pfenderina salernitana Sart. et Cresc. Dogger-Malm. Cariera
Valisor. x 40.
Biomicrite &4 Pfenderina salernitana Sart. et Cresc. Dogger-Malm. Carriére
de Valisor., x 40.

Fig. 3. — Biomicrit cu Pfenderina trocholdea Smouth et Sugden, sectiunea trans-
versald oblica. Dogger. Valea Fierului. % 42
Biomicrite a pfenderina trochoidea Smouth et Sugden, coupe transversale
oblique, Dogger. Valea Fierului, x 42,
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PLANSA VIII

Fig. 1, — Biopelsparit cu Conicospirillina basiliensis Méhler, Dogger. Valea Fie-

rulul. x 42,
Biopelsparite a Conicospirillina basiliensis Mahler, Dogger. Valea Fie-
rului. x 42,

Fig. 2. — Biomicrit cu Kilianina blancheli Pfender. Dogger-Malm. Cariera Vili-
sor, X 42.

Biomicrite & XKilianina blancheti Plender. Dogger-Malm. Carriere de
Valisor. x 42
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PLANSA IX

Fig. 1. — Biomicrit cu Meyendorffina cf. bathonica Aurcuze et Bizon Dogger-Malm,
Cariera Valisor. x 40,
Biomicrite & Meyendorffina cf. bathonica Aurouze et Bizon. Dogger-Malm.
Carriére de Vilisor. X 40.

Fig. 2. — Micrit cu Saccocoma Agassiz. Malm, Valea Valisor. »¢ 40.
Micrite & Saccocoma Agassiz, Malm, Valea Valisor. x 40.

Fig. 3. — Biomicrit cu Verneuillina sp. Malm, Valea Fierului. x 40.
Biomicrite & Verneuillina sp. Malm, Valea Fierului. x 40.

Fig. 4. — Biopelsparit cu Ammobaculites sp. Dogger-Malm. Valea Fierului, X 40,
Biopelsparite & Ammobaculites sp. Dogger-Malm. Valea Fierului, X} 40,
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PLANSA X

Fig. 1. — Pelsparit cu corali (Cladocoropsis sp.). Dogger. Valea Maguril. X 40.
Pelsparite & coraux (Cladocoropsis sp.). Dogger. Valea Magurii. »x 40,

Fig. 2. — Intrasparit cu briozoar (b) si radicla de echinid (e). Dogger. Valea
Fierului, x 40.
Intrasparite a briozoaire (b) et radiole d'échinide (e). Dogger. Valea
Fiervlui. X 40.

_( \ Institutul Geologic al Roméniei
“_IGR./



Ar. DrxcX. Geologia bazinului Rusca Montand. Pl X.

2

Anuarul Institutului de geologie si geofiziea, vol. LIL !

_( \ Institutul Geologic al Roméniei
GRS



PLANSA XI

Fig. 1. — Inoceramus schlénbachi Boehm. Mulaj intern al valvei drepte. Turonian-
Coniacian. Valea Valea Rusca. X 1.
Inoceramus schlinbachi Boehm. Moulage interne de la valve droite. Turo-
nien-Coniacien, Valea Rusca, X 1,

Fig. 2. — Exogyra columba (Lamek). Valva venlrald. Cenomanian superior. Valea
Fierului, x 1.
Exogyra columba (Lamck.). Valve ventrale. Cénomanien supérieur. Valea
Fierului. x 1.

Fig. 3. — Ostrea (Alectryonia) carinata (Lamck.). Mulaj intern. Cenomanian supe-
rior. Valea Iederii. X 1,
Ostrea (Alecfryonia) carinata (Lamck). Moulage interne. Cénomanien
supérieur. Valea Iederii. X 1.

Fig. 4 a, b, c. — Ortopsis (Pseudodiadema) granularis Cotieau; partea superioard
(anald), partea infericard (bucald) gi partea laterali. Cenomanian supe-
rior. Valea Fierului. x 1.
Ortopsis (Pseudodiadema) granularis Cotteau ; partie supérieure (anale),
partie inférieure (buccale) et partie latérale. Cénomanien supérieur. Valea
Fierului. x 1
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PLANSA XII

Fig. 1. — Calycoceras c¢f. naviculare (Mantell). Cenomanian superior. Valea Fie-
rului. X 1.
Calycoceras cf, naviculare (Mantell). Cénomanien supérieur. Valea Fie-
rului, ¥ L.
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PLANSA XIII

— Protachantoceras aff. compressum (Jukes et Browne). Cenomanian supe-

rior, Valea Iederii. x 1.
Protachantoceras aff. compressum (Jukes et Browne). Cénomanien supe-
rieur, Valea lederii. X 1.

— Gleichenia zippei (Corda). Maestrichtian. Valea Ciotorogului. X 1.

Gleichenia zippei (Corda). Maestrichtien. Valea Ciotorogului. » 1.

— Asplenium  aff, dicksonianum Heer, Maestrichtian. Valea Ciotoro-
gului. X 1}
Asplenium  aff. dicksonianum Heer. Maestrichtien. Valea Ciotoro-
gului, x 1.

. — Palmophyllum longirachis (Unger). Maestrichtian, Valea Ciocanu-
Lup. o A
Palmophyllum  longirachis (Unger). Maesirichtien. Valea Ciocanu-
lui. X 1/2. i
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PLANSA XIV

. — Rotalipora appenninica (Renz). X 50.

— Globotruncana atf. renzi (Gand.), X 50.

a. b. — Globotruncana helvetica Bolli. x 30.

a, b, ¢, d. — Globotruncana anguslicarinata Gand. X 59.

Fig.
Fig.
Fig.
Iig.
Fig.

2 R N

a, b. — Globotruncana coronata Bolli. > 30.

Sectiunile microscopice au fost executate in gresii calearoase si in marno-
calecare turonian-coniaciene, recoltate pe vaile Maciovel, Maciovitei, Calo-
vei, Saricei. Cirvesului, Negrii, Varnitei etc.

Les seclions microscopiques ont é{é exécutées en grés calcaives et en
marnocalcaires turoniens-coniaciens, recueillis des wvallées de Maciovei,
de Maciovifei, de Calovei, de Saricei, de Ciresului, de Negrii, de Varni-
tei ete.
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Fig.
Fig.
Fig,
Fig.
Fig.
Fig.
Fig.

PLANSA XV

1. — Globotruncana inflata Bolli. X 50.
2 a, b. — Globotruncana lapparenti Brotzen. X 50.

3. — Globotruncana ventricosa White. X 50.

4. — Globotruncana bulloides (Vogler). X 50.

5 a, b. — Globotruncana tricarinata Quereau. X 50.
6. — Globotruncana marginata (Reuss). X 50,

7. — Globotruncana fornicata Plummer. X 50.

8. — Globotruncana arca (Cush.). ¥ 50.
Sectfiunile microscopice au fost executate in marnocalcare turonian-
coniaciene, recoltate pe viile Maciovei, Maciovitei, Calovei, Saricei, Cire-
sului, Negrii, Varnifei ete.
Les sections microscopiques ont été exécutées en marnocalcaires turoniens-
coniaciens, recueillis des vallées de Maciovei, de Maciovifei, de Caloveli,

de Saricel, de Ciresului, de Negrii, de Varnitei ete.
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