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) DAN PATRULIUS K
O PREZENTA DE AUTORITATE iIN PALEONTOLOGIA ROMANEASCA

in istoria fiechrei stiinte existd oameni care, prin activitatea lor deosebitd, marcheazd o treapta de
cunoastere. Pentru geologie in general §i pentru cea romaneasca in special, perioada anilor 1950-1980 a
fost puternic influentatd de aportul de cunoastere pe care i l-a adus doctorul Dan Constantin Patrulius,
medic si mai apoi geolog stratigraf si paleontolog de renume, a carui comemorare a 75 ani de la nagtere a
fost anul acesta serbatd la Academia Romani si de la moartea ciruia s-au implinit deja 15 ani.

Doctorul Dan Patrulius s-a niscut la 5 martie 1921 in Bucuresti, ca fiu al publicistulni Radu Patrulius si
al Olimpiei Patrulius. Dupi incheierea studiilor liceale si absolvirea bacalaureatului, cu rezultate de exceptie,
din 1940 devine student al Facultitii de Medicini din Bucuresti pe care o absolva in 1946. In 1949 obtine
Diploma de Doctor in Medicina si Chirurgie cu calificativul maxim, ”Magna cum laude”. Paralel cu studiile
de medicind este pasionat de Zoologie si Biologie generald care il indeamna sa urmeze o serie de cursuri de
profil la Facultatea de Stiinte Naturale.

Desi, cum am vizut, obginuse calificarea pentru o meserie pe cat de frumoasi pe atat de nobild, cea
de medic, pasiunea sa iesiti din comun pentru studiul fosilelor, manifestatd inca de pe bancile liceului, il
determind s se dedice in intregime acestora si astfel, ca un caz unic in geologia roméaneascd, devine geolog
autodidact, studiind faunele mezozoice din Masivul Bucegi.

Norocul face s& fie remarcat prin aceasti pasiune de citre doud mari personalitati ale geologiei roménesti,
Acad. prof. Gh. Macovei si Acad. prof. G. Murgeanu care ii creiazd toate conditiile pentru a continua si
dezvolta aceste studii in cadrul Institutului Geologic al Romaniei.

Asa se face ci din 1948 devine colaborator al acestei institutii de excelenta a cercetirilor geologice
romanesti, iar in 1949 este numit geolog asistent provizoriu. Aceasta activitate este continuatd dupd 1950,
pani in 1958, si in cadrul unei unitdti nou create dupi reorganizarea activitatii geologice din Romania:
Intreprinderea de Prospectiuni a Comitetului Geologic. Competenta si pasiunea, manifestate in activitatea
sa, il fac si fie primit mai tarziu la Institutul de Geologie al Academiei Roméne. In 1960, revine in cadrul
noului Institut de Geologie si Geofizici unde va activa pand la trecerea sa prematura in eternitate.

Pentru a cipita un statut si o pozitie definitivd in viata geologicd roméneasc, intre 1959-1964 face o a
doua facultate, cea de Geologie la Universitatea din Bucuresti, de la care obtine in 1965 diploma de licenta
cu un subiect privind geologia partii centrale a Muntilor Padurea Craiului si a bauxitelor asociate. Lucrarea
este apreciati de comisia Examenului de Stat drept exceptionald. Continuadu-gi atestarea pregatirii sale de
exceptie, in 1972, sub conducerea Prof. N. Macarovici de la Universitatea din Iasi, obtine titlul de Doctor
in geologie. Subiectul tezei sale de doctorat este monografia intitulatd ”Geologia Masivului Bucegi si a
Culoarului Dambovicioara”, publicatd la Editura Academiei Romane. Aceasta este ultima atestare oficiald
a calititilor de exceptie ale Dr. Dan Patrulius, care ii va permite s se bucure de toate drepturile acordate
unui specialist geolog.

Dar calititile sale exceptionale de paleontolog-stratigraf au ficut si fie chemat i in invifdmantul geologic
ingineresc. Asa se face ci intre 1950-1959 activeaza ca asistent la Institutul de Mine din Bucuresti, calitate
in care reuseste prin pregitirea sa si pasiune si capteze pentru stiintele paleontologice o serie de tineri care,
dup# absolvire, vor deveni colaboratorii sii apropiati. Lipsa insd a unei diplome de geologie ca act oficial,
il obligh si pariseasci in 1959 invitamantul. Dupd obtinerea acestui act oficial, din nefericire, din motive
ce nu tineau de pregitirea sa, nu mai este reprimit, vdduvind serii de tineri ingineri geologi de a se infrupta
din pasiunea sa mistuitoare pentru geologie in general si paleontologie in special.

Activitatea sa de paleontolog rimane si se desfisoare din plin, cu influente benefice, in cadrul Institutului
Geologic pani in 1982 la 22 noiembrie, cand trece in nefiinta.

Munca sa de geolog acoperd toate domeniile de cercetare legate de formatiunile sedimentare de pe
teritoriul tirii noastre, dar cu precidere cele de paleontologie, bio- i cronostratigrafie in care a adus
contributii deosebit de valoroase. Studiile sale abordeazi cu aceeasi usurintd si competentd formatiuni
si faune apartinand Paleozoicului, Mezozoicului §i Neozoicului. Nimic din ceea ce insemnid grup de fosile
nu-i era striin. Exceptionala sa pregitire naturalistici, conjugatd fericit cu o pasiune deosebita de savant
si sprijinitd de cunoasterea a trei limbi de circulatie internationald (engleza, franceza si germama), au fdcut
din Dr. D. Patrulius unul dintre cei mai proeminenti paleontologi romani din ultimii 50 de ani. Pasiunea sa
iegitd din comun il ficea ca nimic din ceea ce este nou, modern in studiul formatiunilor sedimentare si nu-i
fie strain. Alituri de mentorul siu spiritual, Acad. G. Murgeanu si inconjurat de un grup de tineri pasionati,
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incd din anii ’60 introduce Sedimentologia ca un domeniu de viitor ce oferi noi posibilititi de descifrare a
structurilor si evolutiei geologice a diverselor unititi structurale ale pamantului romanesc. El este primul
care pe baza acestor studii simplifici pand la normal structura geologici a Masivului Bucegi, unde aplici
pentru prima data aceste studii. Asa se face ci in 1961, la cel de al V-lea Congres Carpato-Balcanic tinut
in Roménia, Dr. D. Patrulius, in scris si pe teren, introduce notiunea de "olistolite” si de ”wildfliy”. Ca
orice noutate, gi acestea au fost la inceput privite cu suspiciune. Ele suprimau interpretarea complicati, cu
numeroase falil i panze suprapuse, a succesiunilor sedimentare din Muntii Bucegi, inlocuind-o cu o alta,
aratand sedimentarea normali: totul devenea acum, in conceptia wildflisului, o masi de sedimente in care
sunt prinse blocuri imense de formatiuni mai vechi (in cazul Bucegilor, triasice sau jurasice). Astizi prob-
lema olistolitelor este unanim acceptatd, ca un fenomen firesc, logic. Scoala de Sedimentologie romaneasc,
initiata la inceputul anilor 60 de citre Acad. G. Murgeanu gi Dr. D. Patrulius, din care ficeau parte tinerii
absolventi L. Contescu, D. Jipa, N. Mihiilescu, N. Panin, este astizi pe deplin formaté si recunoscuti in
lumea specialigtilor din tari si striinitate.

Un alt domeniu al cercetarii geologice in care D. Patrulius a adus contributii valoroase este cel al micro-
faciesurilor, in special al rocelor carbonatate. In acest domeniu studiile sale privind algele calcaroase aduc
date importante. Demonstrativi este in acest domeniu lucrarea sa publicati in 1965 si intitulatd "Inventar
sumar al algelor calcaroase neojurasice si eocretacice din Carpatii romanesti si din platforma precarpatici” .

Tot cu caracter prioritar, de deschizitor de drum, sunt si studiile sale (unice pani acum la noi) privind
resturile fosile de decapode intalnite in calcarele titonice si neocomiene din Carpaltii romanesti si polonezi
occidentali.

Grupul de fosile insd care l-a pasionat inci din tinerete si pe care nu l-a parasit toatd viata, a fost cel
al cefalopodelor, cu precidere al amonitilor. Ca nimeni altul pani Ja el, D. Patrulius a recoltat si studiat
cu o pasiune de invidiat i cu o competenti greu de egalat, resturile de amoniti din intreg Mezozoicul din
Romania. Monografiile sale privind depozitele triasice din Apuseni, Orientali sau Dobrogea de Nord, in care
se prezintd o bio- si cronostratigrafie la zi a acestora, au la bazi cunoasterea in mare detaliu a faunelor de
ceratiti intalnite. Pe aceiasi directie se inscriu si studiile sale (singur sau in colaborare) privind faunele de
amoniti din Liasic, Dogger, Malm sau Cretacic inferior din zonele clasice sau nou descoperite de el, in care
continutul paleontologic este redat integral, dar amonitilor li se acords rolul principal in descifrarea unei bio-
si cronostratigrafii de detaliu. Aici se inscriu lueréri cum sunt: Contributii la studiul depozitelor albiene de la
Giurgiu (1960); Faunele mezozoice din Masivul Bucegi (1964); Afinita{i provinciale si cai de migratie a catorva
faune jurasice din Carpatii romanesti i avant-pays-ul carpatic (Coloqg. Juras. Luxemburg, 1964); Zonele
de amoniti din Jurasicul inferior si mediu din Carpatii romanegti (Coloq. Juras. Medit., 1969, Budapesta);
Cefalopodele stratelor de Carhaga (Tithonic superior-Barremian inferior, 1976); Amonitii heteromorfi si alte
Parkinsonide din Bathonian-Callovianul inferior de la Vadul Crisului (publicata in acest volum).

Una din lucrarile monografice fundamentale de geologie regionald si paleontologie-biostratigrafie este
teza sa de doctorat referitoare la Masivul Bucegi gi Culoarul Dambovicioara. In aceasti lucrare, pe langi
clarificarea din punct de vedere sedimentologic a blocurilor mari de calcare jurasic medii §i superioare prinse
in masa grosierd a depozitelor Cretacicului inferior, se reia in viziune moderni biostratigrafia calcarelor,
a depozitelor de flig cretacic si, mai ales, a depozitelor marnoase cu amoniti cretacic-inferioare din bazinul
Dambovicioarei care, de la I. Simionescu si Popovici-Hateg (sfarsitul secolului XIX), nu mai fuseserd abordate
prin prisma continutului lor paleontologic; pentru toate aceste depozite a fost prezentatd o biostratigralfie
modernd, valabild gi azi, bazatid pe asociatii de calpionele, alge calcaroase, etc. si mai ales de amoniti,
ultimele de o bogitie unica in aria Carpatilor romanesti.

Pregitirea sa de exceptie i-a permis si abordeze cu acelagi competenta si alte grupe de organisme fo-
sile, nevertebrate gi vertebrate. Dovadi stau lucririle sale privind: Thecideidele triasice sau cretacice (in
colaborare cu D. Pajaud); Contributii la studiul faunei neojurasice din Valea Casimcea (in colaborare cu
T. Orghidan); Prezenta placodermilor si ostracodermilor din Devonianul Platformei Moesice (in colaborare
cu M. Iordan); Dinosaurienii ornithopozi din bauxitele neqgomiene (in colaborare cu Fl. Marinescu); sau
Prezenta antracotheridului Prominotherium dalmatinum in ‘depozitele paleogene de la Sicel, 5. a.

Dr. Dan Patrulius este printre primii geologi romani care, pe baze paleontologice, demonstreaz prezenta
Dinantianului in fundamentul Campiei Roméane (1963). Se ocupi apoi de Permianul autohtonului de Bihor
§i realizeazd o lucrare de sintezd asupra Paleozoicului din Platforma Moesick.

Contributiile sale au fost remarcabile si in realizarea atlaselor litofaciale ale Triasicului, Jurasicului si
Cretacicului. In aceeasi ordine de idei se cuvine a aminti contributia sa deosebitd la realizarea unor foi ale
Hartii Geologice a Romaniei, scara 1:200.000, atat in ceea ce priveste partea cartografici precum si a textului
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explicativ al respectivelor foi (9 foi). Si pentru noua editie a Hirtii Geologice a Romaniei la scara 1:50.000,
a lucrat pani in ultimul moment al vietii sale, contribuind la realizarea a 5 foi.

Activitatea sa prodigipasa in cunoagterea si dezvoltarea cu precidere a stiintelor paleontologice si strati-
grafice romanesti a avut un puternic ecou gi in randul specialistilor europeni. Personalitatea i profesionalis-
mul siu au ficut si fie ales membru in diverse comitete sau al unor societati de profil: membru al Asociatiei
Internationale a Sedimentologilor, membru al Societatii Geologice a Frantei, membru al Subcomisiilor pentru
Stratigrafia Triasicului gi Jurasicului din cadrul Comisiei Internationale de Stratigrafie, membru in Comisia
de Stratigrafie si Paleontologie a Asociatiel Carpato-Balcanice, §. a. In aceasta calitate participa ca reprezen-
tant al geologiei romanesti la numeroase conferinte, reuniuni sau congrese internationale. Numele siu apare
la loc de cinste in: Dictionary of International Biography (1978), Men of Achivement (1978), Directory of
Paleotologists of the World (1968), 5. a.

In scurta sa viati de geolog, intre 1950-1982, Dan Patrulius a reusit si publice 133 de articole, monografii
si hirti geologice ce au intrat in fondul de baza al bibliografiei geologice romanesti, lucréri care-i permit prin
contributiile originale si continutul lor s fie trecut in galeria marilor personalitéfi ale geologiel noastre.

Michel Durand-Delga, o mare personalitate a geologiei franceze si europene, scria la moartea sa (Geochro-
nique 1984, p. 11): '

*D’une extréme sensibilité et d’une étonnante culture, sachant charmer, amoureux de la nature dans
laquelle il avait, disait-il,< semé un peu partout des petits bouts d’ame >, D. Patrulius se réfugiait dans
la recherche «avec le sentiment que, par son imprévu, par la diversité des images qu’ll vous offre, par les
exigences qu’il impose & votre raisonnement, il n'y a pas de plus beau métier que celui de géologue alpin>>.
De ce géologue de qualité, que la Société géologique de France choisit comme Associé Etranger (1974), les
événements firent un savant solitaire quoique indispensable, & qui la chance ne fut pas offerte de devenir le
chef d’école exceptionnel qu’il eut pu devenir”. '

[ata deci in putine cuvinte dar foarte calde de ce aprecieri se bucura in lumea specialigtilor europeni,
geologul roman Dan Patrulius. :

Desigur, cele cateva randuri prin care am incercat readucerea in memorie a celui care a fost doctorul Dan
Patrulius nu pot evoca indeajuns complexitatea personalitatil sale i marea sa pasiune pentru geologie si,
in special, pentru studiul fosilelor. Noi, toti cel care l-am cunoscut gi admirat ca om, ca prieten gi ca mare
paleontolog si care am regretat profund stingerea sa in plind putere intelectual, ne intoarcem cu piogenie
citre opera sa in care gi acum, dupd 15 ani de cand nu mai este printre noi, gasim exemplu si indramare.

Profesor doctor Theodor Neagu
Membru corespondent al Academiei Romane
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Mem. Inst. Geol. Rom., 36, p. 3-12, Bucuresti, 1996

LA FAUNE DU RHAETIEN SUPERIEUR DES MONTS PERSANI
(CARPATES ORIENTALES)

[ Dan PATRULIUS |

Key words: Paleontology. New species. Brachiopods. Bivalves. Rhaetian. Persani

Mts. Romania.

Abstract: The Upper Rhaetian fauna from the Persani Mountains (East Carpathians).
From an olistolithe in the left bank of the Varghis Valley, downstream the Meregti Gorges,
a faunal assemblage has been identified, attesting the presence of the Uppermost Triassic
(Upper Rhaetian) in the Persani Mts. 18 brachiopod species are described and figured,
10 of which are new species, as well as 14 bivalve species, six of which are new species.

Dans I'un de nombreux olistolithes englobés dans
la formation de Wildflysch d’age barrémien-aptien
inférieur du secteur nord des Monts Persani, Ileana
Popescu a récolté une riche faune qui contient, en
principal, des Bivalves et des Brachiopodes. Cet olis-
tolithe, appartenant & la ”Série” d’Olt (Patrulius, dans
ce volume) est situé dans la rive gauche de la vallée du
Varghis, en aval des gorges de Meresti. Il est constitué
de calcaire encrinitique gris et blanc, épals seulement
de 3 m, qui a fourni une association faunique remar-
quable par le nombre d’espéces et d’exemplaires.

Loin d’8tre compléte, l'inventaire paléontologique
comprend des Brachiopodes, tels quels: Fissirhynchia
fissicostata (SUESs), de nouvelles espéces de Fis-
sirhynchia (ageri, euzinelliformis, fissicoslaia var. al-
longée), Cirpa (sibliki, C. sp. ex gr. sibliki n. sp.
indet.), Furcirhyncia (F. u. sp. indet.), Fimbriothyris
(zapfei), Lepismatina, Laballa, ainsi que Zeilleria nor-
ica (SUESS), Z. elliptica (ZUGMAYER), Z. moisseievi
Dagys, Z. aff. austriaca (ZUGMAYER), Aulacothyris
ruedti BITTNER et des formes apparentées ( A. ruediz
persanensis n. sp.).

Quant aux Bivalves, on y a trouvé les espéces
suivantes: Ozytoma inaequivalvis (J.SOWERBY) (tres
nombreuses), Antiquillima succinla (SCHLOTHEIM),
A. sp. ex gr. A. succinle (SCHLOTHEIM), A.
ctenostretforme n. sp., Pseudolimea drnavensis
(KocHANOVA), P. cf. hettangiensis (TERQUEM), et de
nouvelles espéces de Pseudolimea (P. gaetaniet P. sub-
aequilatera), Plagiostoma sp. ex gr. P. giganteum (J.
SOWERBY ), Pleuronectites sp. et de nouvelles especes
de Praechlamys [Chlamys (Praechlamys) guexi], En-
tolioides n. sp. indet., Fiuopecten n. sp. indet. et
également Gryphaea.

Cette association est déroutante, car elle contient
des formes soit uniquement du Trias terminal (Pseu-
dolimea drnavensis et Zeilleria norica, Z. elliptica, Z.
ausiriaca, Z. moisseievi), soit uniquement du Juras-
sique inférieur ( Antiguilima succinta, Pseudolimea
hettangiensis, les espéces de Furcirhynchia et Cirpa),
quelques exemplaires de Spiripheridae a habitus juras-
sique ainsi que des formes communes aux deux inter-.
valles stratigraphiques (Ozytoma inaequivalvis).

Dans la ”Série” d’Olt, cette faune est plus récente
que la faune du calcaire rouge encrinitique de la
Klippe de Meghies (Sévatien), mais plus ancienne que
la faune du calcaire d’Adneth du toit (Sinémurien
inférieur). La faune décrite et, le plus probablement,
d’age rhaetien supérieur.

Description paléontologique

i

Brachiopoda

Fissirhynchia euzinelliformis n. sp.
Fig.1; P1. I, fig.1 a—d

Holotype: No. 17239, collection du Musée de
Géologie, Bucarest

Paratype: No. 17240, méme collection

Locus typicus: rive gauche de la vallée du Varghig,
en aval des gorges de Meresti, Monts Persani.

Stratum typicum: calcaire encrinitique gris-blanc du
Trias terminal.

Derivatio nominis: de la ressemblance extérieure aux
petites especes d’'Euzinella.
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Fig. 1 - Sections sériées & travers Fissirhynchia euzinelliformis n. sp.

Matériel examiné: 5 exemplaires.
Dimensions:

10,0 1la é
1H 13,0 14,0 10,0
2P 106 120 85
3T 120 115 85
4T 10,0 105 55

Diagnose: Fissirhynchia de petite taille & contour
subpéntagonal a subcirculaire, & valve pédonculaire
peu deprimée vers le coté antérieur, a convexité
réguliére de la valve brachiale sans lobe médian, a
peine ébauchée, & cotes peu aigués en nombre de 14 &
18, a dents articulaires massives, simples, logées dans
des alvéoles profondes. Le septum médian s’étend sur
au moins un tiers de la longuer de la valve brachiale.
Ressemble & Euziniella analolica dont elle se distingue
extérieurement par le contour plus large, étant moins
aigu au coté postérieur,

Fissirhynchia agerin. sp.’
Fig. 2; PL. I, fig. 2 a—d

Holotype: No. 17242 (4 16 cotes), collection du
Musée de Géologie, Bucarest.

Paratype: No 17243 (& 11 cotes), méme collection.

Locus typicus: versant gauche de la vallée du
Varghis, en aval des gorges de Meresti, Monts Persani.

Stratum typicum: calcaire encrinitiqué gris-blanc du
sommet du Trias.

Derivatio nominis: dédiée a mon ami Victor
Derek Ager, éminent spécialiste dans I’étude des Bra-
chiopodes mésozoiques.

Matériel examiné: environ 50 exemplaires, dont 11
intégralement conservés.

Dimensions:

10,0 1la é

holotype 1 19,0 21,7 135
paratype 2 17,6 20,0 14,0
3 125 120 “Fh

4 16,0 17,0 9,0

5 180 180 12,2

6 18,5 205 14,0

7 185 21,7 14,0

8 1856 225 14,0

9 19,2 195 14,0

10 19,2 21,0 -

11, 19,2 215 1840

Diagnose: Fissirhynchia de taille moyenne, & con-
tour subpéntagonal, a valve pédonculaire fortement
déprimée vers le c6té antérieur, 4 lobe médian peu sail-
lant, & 10-16 cotes aigués, pour la plupart non divisées,
dont 5-6 sur le lobe médian. Vu du coté antérieur, le
contour ventral se présente rectiligne a légérement ex-
cavé, vue du coté latérale la valve pédonculaire n’est
visible que vers ’extrémité postérieure et méme la-bas
elle n’est que peu convexe.
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Fig. 2 - Sections sériées a travers Fissyrhynchia agerin. sp.

Se distingue du type F. fissicostata (Suess, 1854; pl. dans la dépression médiane. Aucun des exemplaires
IV, fig. 1 a-c) par le nombre plus réduit des cotes dont examinés ne montre une dichotomie évidente des cotes.

la plupart se détachent juste de 'apex de la valve et
également par la valve pédonculaire plus déprimée vers
le coté intérieur et corrélativement un lobe médian plus
nettement individualisé. Plus proches de F. ager: sont
les exemplaires de F. fissicostata figurés par Pearson
(1977, pl. 6, fig. 4, 5, 8, 9) et par Zugmayer (1880, pl.
4, fig. 13).

Fissirhynchia cf. fissicostata (SUESS, 1854)
Pl I, fig. 3

Six exemplaires fragmentaires semblent bien ap-
partenir a cette espéce telle qu’elle est représentée par
le spécimen type figuré par Suess (1854, pl. 1V, fig.
1 a-c). Le plus complet est une valve pédonculaire a
intér-aires ventrales bien définies, & convexité modérée,
4 dépression faiblement exprimée, a 21 cotes dont 7

T
7

/ ™
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Fissirhynchia fissicostaia (SUESS, 1854) variant
allongé
PLI, fig. 4 a-d

Cing exemplaires se distinguent du type F. fissi-
costata par leur forme allongée pyriforme. Leur valve
brachiale porte 10 a 14 cotes dont quelques unes
présentent une dichotomie tardive. Se distinguent de
F. ageri par leur valve pédonculaire un peu plus con-
vexe et la valve brachiale dépourvue de lobe médian.

Le contour est identique & celui de F. fissicostata
var. longirostris ZUGMAYER dont le spécimen type est
reproduit par Pearson (1977, pl. 6, fig. 7).
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Cirpa sibliki n. sp.
Pl 1, fig. 5 a-d
Holotype: No. 17250, collection du Musée de
Géologie, Bucarest.

Locus typicus: olistolithe sur le versant gauche de la
vallée du Varghig, en aval des gorges de Meresti, Monts
Pergani.

Stratum typicum: calcaire encrinitique gris-blanc du
sommet du Trias.

Derivatio nominis: dédié au docteur Milo§ Siblik,
éminent spécialiste dans ’étude des Brachiopodes tri-
asiques et jurassiques des Carpathes slovaques.

Mateériel examiné: 4 exemplaires, dont deux valves
brachiales isolées.

Dimensions de I’holotype: 10 = 21, 1a =22, é = 15,5.

Diagnose: Cirpa de taille moyenne, a crochet forte-
ment recourbé, i lobe médian peu saillant, & surface
frontale relativement large, a lobe médian peu saillant
de la valve brachiale, & cotes robustes, tectiformes a
subtectiformes, dont quatre sur le lobe médian et trois-
quatre d’une part et de 'autre. Les cotes se multiplient
par bifurcation prés de la pointe des valves. Sur la
valve brachiale ’aire de bifurcation des cotes est re-
couverte par le crochet de la valve pédonculaire.

Cette espéce se distingue de Cirpa langi agert en
premier lieu par son épaisseur plus réduite et par le
lobe médian peu saillant.

Cirpa sp. ex gr. sibliki PATRULIUS
Pl. I, fig. 6
Matériel examiné: 2 valves brachiales, 2 valves
pédonculaires.

Certains exemplaires se distinguent de C. sibliki par
leur lobe médian trés peu saillant jusqu’a nul et par
Pexiguité de leur surface frontale plate. La plus grande
des valves brachiales (10 = 22,5, 1la = 23) posséde un
lobe médian a peine individualisé, pourvu de quatre
grosses cotes subtectiformes. Il y a, d’une part et de
l'autre, six-sept cotes moins robustes. La plus grosse
des valves pédonculaires (10 = 22) est uniformément
convexe sur toute son étendue, sans ébauche d’une
dépression médiane. Elle porte onze cotes tectiformes.

Cirpa n. sp. indet.
PL I, fig. 7 a-d

Un exemplaire complet est remarquable par son con-
tour subtrigonal, fortement allongé, 10 = 15, la = 12,
é = 9. La partie frontale, abruptement tronquée, est
caractéristique du genre. Le rostre est subdressé, trés
légérement recourbé. La valve brachiale possede un

D. PATRULIUS

lobe médian peu saillant. Les cotes sont robustes, tec-
tiformes, différenciées a partir de la pointe des valves.
Il y en a trois sur le lobe médian, une ou deux d’une
part et de 'autre. Une valve pédonculaire, 19 mm de
longue et portant cing cotes dans sa légére dépression
médiane semble appartenir a la méme espéce. Ces
exemplaires se distinguent nettement de C. fronio
(QUENSTEDT) par leur contour plus allongé et leur
épaisseur beaucoup plus réduite.

Furcirhynchia n. sp. indet.
Pl I, fig. 8 &, ¢, d

Un seul exemplaire incomplet est remarquable par
son ornamentation a cotes tres fines au coté postérieur;
environ 40 capillae bien plus fines que celles de Rimi-
rhynchopsis dont Furcirhynchia se distingue aussi par
sa coquille plus mince. Cet exemplaire, a contour sub-
pentagonal, est 14 mm de long. Son rostre est pe-
tit et presque droit, ce qui le fait se distinguer net-
tement des représentants du genre Rimirhynchia. La
valve brachiale porte un lobe médian peu saillant et
pourvu de trois grosses cotes qui occupent environ un
quart de sa longueur. Deux autres cotes peu saillantes
ornent les flancs. Il v a environ cing capillae sur le
lobe médian. La valve pédonculaire est peu convexe
dans sa moitié postérieure. Par sa taille et son aspect
général cet exemplaire est comparable & Furcirhynchia
cotieswoldiae (UPTON) et & F. striala (QUENSTEDT).
Toutefois, a défaut d’une étude des caractéres internes,
son attribution au geure Furcirhynchia ne peut étre
que provisoire.

Fimbriothyris zapfei n. sp.
Pl 1, fig. 13 a~d

Holotype: No. 17268, collection du Musée " de
Géologie, Bucarest.

Locus typicus: olistholite sur le versant gauche de la
vallée du Varghis, en aval des gorges de Meresti, Monts
Persani.

Stratum typicum: calcaire encrinitique gris-blanc du
sommet du Trias.

Derivatio nominis:  dédiée au professeur Hel-
mut Zapfe, éminent stratigraphe et paléontologue
autrichien.

Nombre d’exemplaire: 4

Dimensions:
10,0 1la é
holotype 245 20,0 14,5
topotype 21,0 175 10,0
topotype 20,0 16,0 10,5
topotype 18,0 13:5 -

(valve pédon.)
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Diagnose: Fimbriothyris de grande taille, a con-
tour subpentagonal & nettement éliptique, a épaisseurs
tout-a-fait variables, 4 cotes bien irrégulitres qui
g’individualisent & partir d’une longueur de 14-21 mm.
L’holotype porte treize cotes, dont sept sur la partie
médiane de la valve brachiale.

L’holotype et un autre exemplaire de dimensions
plus petites sont comparables surtout aux exemplaires
de F. guerangeri (Deslong, Champs, 1856), figurés par
Delance (1974) en tant que variété pentagonale (pl. 6,
fig. 2) et forme intermédiaire (pl. 6, fig. 5), mais
généralement chez F. guerangeri les cotes commencent
& s’individualiser plus tot.

Zetlleria norice (SUESS)
PL I, fig. 14 b, d

Les exemplaires adultes représentant cette espece
sont rares et fragmentaires; le plus grand est environ
28 mm de long. Un autre est remarquable par sa partie
antérieure nettement bilobée.

Zeilleria aff. austriaca (ZUGMAYER)
PL I, fig. 15

Trente exemplaires se distinguent des autres especes
de Zeilleria du méme endroit par leur contour subcir-
culaire & elliptique et leurs bords tranchants. Le bord
antérieur est régulierement arrondi a rectiligne, la com-
missure frontale est droite, rarement un peu infléchie,
vers la partie dorsale. Chez Z. austriaca cette infle-
xion est plus accusée et la coquille présente des lignes
d’accroissement bien marquées.

Dimensions:
10,0 la €
1 6,5 6,0 25
2 92 92 40
3 95 Th &7
4 95 85 35
5 97 85 37
6 97 82 42
7T 95 856 4,0
8 120 10,0 5,2
9 14,5 11,56 - 5,2
10 150 12,5 5.2
11 155 1356 6,2
12 155 14,0 6,0
13 19,0 16,0 85
14 220 157 (8)
15 24,0 20,0 11,2
16 26,0 205 115

Zeilleria elliptica (ZUGMAYER)
PL. I, fig. 16 b, ¢

Deux exemplaires de grande taille (plus de 20 mm
de long) sont comparables, par leur contour elliptique,
leur bord antérieur arrondi ou subtronqué, a commis-
sure droite, & I'exemplaire allongé de Z. elliptica figuré
par Zugmayer (1880, plII, fig. 8). Le rostre sub-
dressé expose un delthyrium isocéle. Le septum dorsal
n’atteint pas la demi-longueur de la valve brachiale.

Zetllerta moisseievi DAGYS
PlL. I, fig. 17 a-d

Cest ’espéce la plus abondante dans I’association de
Brachiopodes du niveau considéré: 140 d’exemplaires
récoltés. La longueur de la plupart des spécimens est
de 12 & 16 mm. Le contour varie d’une forme nette-
ment pentagonale & une forme subtrigonale. Chez un
grand nombre d’exemplaires les bords latéraux sont .
subparalleles & la partie antérieure de la coquille. Le
bord antérieur est droit ou légérement excavé. La com-
missure frontale est le plus souvent un peu aigué &
concavité dirigée vers la valve brachiale. Le crochet
subdressé expose un petit delthyrium. A partir d’une
longueur d’environ 12 mm, s’individualisent deux vari-
ants, différenciés par leur épaisseur.

Dimensions:

10,0 la ¢

1 10,0 9,0 40
2 100 95 40
3 106 90 40
4 11,0 97 4.2
5 11,0 10,0 4,0
6 11,2 10,0 5,0
7 115 95 45
8 12,5 10,0 5,5
9 12,5 11,2 5,5
10 13,0 11,0 6,0
11 13,5 11,0 6,2
12 13,5 13,0 6,5
13 13,56 1156 6,7
14 14,0 11,0 6,7
15 14,0 12,0 6,5
16 14,5 12,5 6,7
17 147 11.2 68
18 150 120 7,5
19 155 12,0 7,5
20 12,0 11,0 6,2
21 192 30 T8
22 12,5 10,5 6,5
23 125 11,0 6,5
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24 12,7 102 65
25 125 105 7,0
26 13,0 11,0 7,2
27 130 11,5 72
28 137 120 72
29 13,7 115 7,7
30 140 115 7,0
31 140 115 75
32 142 112 7,0
33 145 122 7,0
34 152 12,7 72
35 15,7 13,0 85
36 155 125 8,2
37 157 125 85
38 175 142 9,0

Zeulleria sp. ex gr. Z. moisseievi DAGYS
Pl 1, fig. 18 b, d

Quatre exemplaires se distinguent du reste par
I’absence d’un sinus médian sur la valve brachiale.
Leurs dimensions sont;

10,0 1la é
13,5 100 7.2
140 112 65
14,0 110 27,0
155 115 17,0

Leur appartenance a I'espéce de Dagys (1963) est
discutable. Ils semblent représenter des exemplaires
Jjuvéniles de Z. norica (SUESS).

Zeilleria sp.
Pl I, fig. 19 b, ¢

Deux exemplaires de petite taille (10 = 14 mm) sont
remarquables par leur forte épaisseur (¢ x~ 8 mm).
Les commissures latérales sont légérement infléchies,
le bord antérieur est droit. Chez I'un d’eux, la valve
brachiale est une peu déprimée a la partie antérieure.
Ce caractére rapproche les exemplaires décrits de Z.
moisseievt DAGYS, dont ils pourraient représenter un
variant extréme.

Aulacothyris ruedli persanensis n. ssp.
Pl I, fig. 20 a—d

Holotype: No. 17264, collection du Musée de
Géologie, Bucarest. :
Paratype: No. 17265, méme collection.

D. PATRULIU.

Locus typicus: olistolithe sur le versant gauche de la
vallée du Varghis, en aval des gorges de Meresti, Monts
Persani.

Stratum typicum: calcaire encrinitique gris-blanc du
sommet du Trias.

Derivatio nominis: des Monts Persani.

Nombre d’exemplaires: 5.

Dimensions:
10,0 la é
holotype 18,0 14,5 10,0
paratype 185 125 11,0
topotype 17,0 13,6 9,7
topotype 10,0 85 4,0
(juvénile)

Diagnose: Aulacothyris de grande taille, épaisse, &
contour pentagonal allongé, 4 valve brachiale forte-
ment déprimée du coté antérieur, & valve pédonculaire
légerement déprimée prés des commissures latérales, &
la moitié postérieure.

Les exemplaires décrits, surtout les plus jeunes, sont
comparables & Aulacothyris ruedti BITTNER des cal-
caires a Koninckina telleri BITTNER de 1’Oberseeland.
Les exemplaires adultes se distinguent par la taille plus
forte et le sinus de la commissure frontale bien plus
profond. On doit remarquer toutefois que I’espéce A.
ruedti est fondée sur un seul exemplaire qui pourrait
étre immature. Jusqu'a la documentation plus ample
sur l'espéce de Bittner, I’attribution des exemplaires
décrits en haut & une sous-espéce nouvelle n’est jus-
tifiée que par I'age beaucoup plus récent du gisement
des Mont Persani.

Discinisca sp. A
PL I fig. 21 a,¢

Un exemplaire de 19,5 mm de long et de 15
mm de large présente une forme conique surbaissée
trés excentrique, avec l'apex au tiers postérieur.
L’ornementation consiste en anneaux concentriques
représentant le bord des lamelles retroussées vers
Papex. Il y en a une vingtaine en 5 mm de rayon.
Au cote postérieur s’observe aussi une ornementation
radiale peu évidente.

Discinisca sp. B
Pl I, fig. 22 a, c

Un exemplaire de 21,5 mm de long et de 1655 mm de
large se distingue du précédent par sa forme générale
a 'apex plus élevé et moins excentrique. Du coté
postérieur s’observe a jour un sillon & pein ébauché,
situé & gauche du plan de symmétrie et légérement
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arqué. L’ornementation consiste exclusivement en an-
neaux concentriques en forme de bourrelets séparés par
de trés fines rayures. Il y en a environ 15 par 5 mm de
rayon. '

11 s’agit trés probablement d’especes nouvelles qui se
distinguent de Discinisca sp. figuré par Suess (1854,
pl. IV, fig. 24) des couches de Kossen de Schober-
graben pres d’Adnet, par leur forme plus franchement
elliptique et non pas ovolde et par I’absence d’une orne-
mentation radiale nette.

Bivalvia

Ozytoma inaequivalvis (J. SOWERBY)
Pl I, fig. 1

(est le Bivalve le plus fréquent du gisement en
question: environ 100 exemplaires récoltés, dont seule-
ment 25 valves droites. L’ornementation en est as-
sez variable. La valve gauche porte sur la voite um-
bonale 11-13 cotes radiales de premier ordre. Les
cotes de deuxiéme ordre, situées au milieu des es-
paces intercostaux, sont rarement présentes:. Les cotes
fines, filiformes, de troisiéme ordre, en nombre de 4-
6 entre deux cotes principales, ne sont visibles que
sur la coquille. Dans un cas exceptionnel de co-
quille bien conservée, celle-ci porte sur loreillette
antérieure, qui est fortement convexe, six cotes prin-
cipales séparées par des cotes intercalaires filiformes.
De vagues cotes filiformes s’observent également sur
I'oreillette postérieure aliforme. Les moules internes
des valves droites sont habituellement lisses. Sur les
mémes valves la coquille de 'adulte porte sur le coté
antérieur cing-six rayures radiales qui n’atteignent pas
la région umbonale.

Antiquilima succinta (SCHLOTHEIM, 1813)
Pl. 11, fig. 2

Cette espéce, signalée jusqu’a présent seulement
dans I'Hettangien du domaine celto-souabe, est rela-
tivement fréquente: 17 exemplaires dont 10 plus ou
moins complets, les autres trées fragmentaires.

Dimensions:

H L H/L
1 (44) 30 146
2 36 27 133
3 205 25 131
4 255 19 1,34

Dans le plus grand des exemplaires examinés (1),
représenté par une valve droite, 'ornementation est

identique a celle du spécimen figuré par Quenstedt

(1856) et reproduit par Cox et Hertlein in Moore
(1969): entre deux cotes de premier ordre, légérement
sinueuses, s’intercalent 2-3 cotes de second ordre. Sur
le coté postérieur il y a aussi des lignes d’accroissement
bien marquées. Une valve droite de taille moyenne
(3), a ornementation plus grossiére met en évidence
les caractéres spécifiques de oreillette antérieure qui
est & peine décalée par rapport & la volte umbonale,
faiblement convexe et pourvue de stries de croissance
profondes, courbes, paralleles au bord antérieur qui
est légérement concave. Dans ’échantillon no. 4
loreillette postérieure n’est qu'une expansion plate de
la voiite umbonale, couverte de cotes radiales jusqu’au
bord cardinal. Des lignes d’accroissement fortement
marquées, a partir d’une hauteur de 13 mm, dévient
la direction des cotes radiales.

Sur de gros fragments & coquille bien conservée on
remarque aussi de fines lamelles de croissance mieux
marquées sur les cotes que dans les espaces inter-
costaux.

Antiquilima sp. ex gr. A. succinta (SCHLOTHEIM)
PL 11, fig. 3

Deux valves gauches se distinguent sensiblement de
ceux attribuables & A. succinta (von SCHLOTHEIM)
par leur ornementation constituée de cotes trés fines
et aussi par leur oreillette antérieure qui est plus forte-
ment décalée par rapport a la volite umbonale et dont
I'ornementation est a peine distincte. Le plus complet
de ces exemplaires est 20,5 mm de haut et 15 mm de
long (H/L = 1,36).

Antiquilima ctenostreiformis n. sp.
Pl 11, fig. 4

Holotype: No. 17284, collection du Musée de
Géologle, Bucarest.

Locus typicus: olistolithe du versant gauche de la
vallée du Varghisg, en aval des gorges de Meregti, Monts
Persani.

Stratum typicum: calcaire encrinitique gris-blanc du
sommet du Trias.

Derivatio nominis: de 'ornementation semblable &
celle du genre Clenosireon.

L’impression externe un peu endommagée d’une
valve gauche peu convexe haute de 26 mm est parti-
cullierement remarquable par son ornementation trés
semblable & celle du genre Clenostreon. Toutefois
le contour de cette valve, mis en évidence par les
lamelles d’accroissement, est ovale-oblique et la hau-
teur I'emporte nettement sur la lonqueur (H/L =
1,19). La partie médiane de la coquille porte 10 cotes,
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bien individualisées, a partir de la pointe de I'umbo,
légerement sinueuses, qui s’élargissent régulierement
vers le bord ventral. A partir de 144 mm de hau-
teur, les coOtes sont entrecroisées par des lamelles
d’accroissement qui sur leur faite dessinent des fes-
tons & convexité dirigée vers le coté dorsal. Lioreillette
postérieure, nettement délimitée par rapport a la votte
umbonale porte des stries d’accroissement profondes
et courbes. La premiére cote antérieure marque une
discréte caréne umbonale. La surface lunulaire, trés
étroite, porte de fines stries d’accroissement.

Pseudolimea drnavensis (M. KocHaNOvA, 1973)
FI. 11, fig. 5

Un exemplaire de notre collection est bien compara-
ble a 'holotype de Lima drnavensis n. sp., figuré par
Kochanova (pl. VA, fig. 3). C’est une valve gauche
subéquilatérale, 23 mm de haut et 20 mm de long (H/L

= 1,15). La longueur maximale se trouve dans le tiers

ventral. Au coté antérieur, la voiite umbonale tombe
a ple sur la commissure, mais il n’y a pas de caréne
distincte. Au coté postérieur, 'inclinaison est plus
réduite. La partie médiane de la volite umbonale est
pourvue de 15 cotes grosses, arrondies au coté dorsal,
tectiformes dans le tiers ventral, ol1 s’observe aussi de
fines stries de croissance. Entre deux grosses cotes il y
a une costule filiforme qui commence 4 s’individualiser
a partir du tiers moyen de la hauteur. A part les
grosses cotes médianes, il y a de chaque c6té sept cotes
plus fines.

Jusqu’a une information plus ample sur la région
cardinale, l'attribution de cette espéce au genre
Pseudolimea, basée principalement sur les caractéres
de l'ornementation, doit étre considérée provisoire.
Le caractere subéquilatéral de la coquille suggere
Pappartenance au genre Limatula, mais chez le dernier,
la longueur maximale se trouve & mi-hauteur et au coté
postérieur il y a un secteur dépourvu de cotes radiales.

Pseudolimea subaequilaterala n. sp.
PL 11, fig. 6

Holotype: No.
Géologie, Bucarest.

Locus typicus: olistolithe sur le versant gauche de la
vallée du Varghis, en aval des gorges de Meresti, Monts
Persani.

Stratum typicum: caleaire encrinitique gris-blanc du
Trias terminal.

Derivatio nominis: de la forme presque orbiculaire
du contour. _

Matériel examiné: 4 exemplaires.

17286, collection du Musée de

D. PATRULIUS

Dimensions:

H L H/L
holotype (valve droite) 15,5 16,0 0,97

Diagnose: Pseudolimea de petite taille, & contour
subcirculaire, trés peu oblique, & inclinaison de la voute
umbonale un peu plus accusée au coté antérieur qu’a
celui postérieur, a oreillettes petites, égales, & orne-
mentation faite d’environ 20 cétes arrondies a subtec-
tiformes et de costules filiformes logées dans les espaces
mtercostaux. Il n'y a pas de cotes sur les flancs de la
voute umbonale.

Se distingue de P. drnavensis (KOCHANOVA) par sa
convexité plus faible et ses cotes médianes plus nom-
breuses et moins robustes.

Pseudolimea cf. hettangiensis (TERQUEM)
PL 11, fig. 7

Quatre exemplaires plus ou moins endommagés
se font remarquer par leur forme ovale-oblique et
leur ornementation constituée de cotes robustes tecti-
formes, qui apparaissent individualisées sur le moules
internes & quelques millimétres de la pointe de 'umbo.
Le plus petit de ces exemplaires a environ 16,5 mm
de haut et 15,5 mm de long (H/L = 1,06); il est
orné de 20 cotes arrondies & subtectiformes. Les
espaces intercostaux abritent des costules filiformes
précocement individualisées. Le plus grand a 26 mm
de haut, 23 mm de long (H/L = 1,13) et porte en-
viron 20 cotes tectiformes. Des costules intercalaires
s’observent seulement & la partie postérieure de la co-
quille. Loreillette postérieure, qui semble étre sensi-
blement plus développée que I’antérieure, porte de fines
stries d’accroissement.

Pseudolimea gaetanii n. sp.
PL II, fig. 8

Holotype: No. 17289, collection du Musée de
Géologie, Bucarest.

Paratype: No. 17290, méme collection.

Locus typicus: olistolithe sur le versant gauche de la
vallée du Varghis, en aval des gorges de Meresti, Monts
Pergani. '

Stratum typicum: calcaire encrinitique gris-blanc du
Trias terminal.

Derivatio nominis: dédié au professeur Maurizio
Gaetani, éminent spécialiste dans I’étude du Trias et
du Jurassique inférieur de la Lombardie.

Nombre d’exemplaires: neuf valves droites et deux
valves gauches,
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LA FAUNE DU RHAETIEN SUPERIEUR DES MONTS PERSANI 11

Dimensions:
H L H/L
1 holotype 22,0 20,56 1,07
2 paratype 13,5 13,5 1,00
3 topotype 9,5 9,0 1,05
Diagnose: Pseudolimea de taille moyenne,

inéquilatérale, & convexité modérée, a oreillettes pe-
tites et subégales, a cotes peu saillantes, subarrondies
a arrondies et qui jusqu’a 12-14mm de hauteur se dis-
tinguent & peine sur le moule interne.

L’holotype (1) est une valve droite & coquille exfoliée
ornée d’environ 19 cotes arrondies de premier ordre
entre lesquelles s’intercalent des cotes un peu moins
larges et moins saillantes. L’oreillette postérieure est
trés petite, antérieure n’est pas visible.

Le paratype (2) est une valve gauche ayant conservée
partiellement sa coquille qui porte 19 cotes peu sail-
lantes, arrondies et dont les espaces intercostaux sont
dépourvus de cotes intercalaires; le moule interne en
est lisse jusqu’a 11 mm de hauteur. Les oreillettes sont
trés petites. La pointe de 'umbo se trouve au milieu de
la ligne cardinale. La région cardinale est dépourvue
de dents.

Le plus petit des exemplaires est une valve droite
.4 coquille conservée dans la partie antéroventrale. Le
moule interne est lisse. Les cotes sont plus étroites et
plus saillantes que celles du paratype, séparées par des
espaces égaux en largeur.

En général, les exemplaires attribués & P. gae-
tanii n. sp. se’ distinguent de P. hellangiensis
(TErRQUEM) dont ils ont les proportions [H/L = 1,04
chez 'exemplaire figuré par von Bistram (1903) et re-
produit par Cox et Harleim in Moore (1969)], par leurs
cotes moins saillantes et qui ne laissent pas de trace sur
la partie dorsale du moule interne. Mais il n’est pas
exclu que ces différences soient controlées par des con-
ditions écologiques réglant la croissance de la coquille
et que tous les exemplaires de Pscudolimea & contour
ovale-oblique du gisement des Monts Pergani apparti-
ennent a titre de variants a l’éspéce de Terquem.

Plagiostoma sp. ex gr. P. giganteum (J. SOWERBY)

PL II, fig. 9
Matériel examiné: 8 valves gauches et 6 valves
droites.
Dimensions:
HoLHA
1 95 11,56 0,82
2 125 13,0 0,96
3 16,7 175 095
4 185 215 0,86
5 20,0 215 093

6 30,0
7 (42)

(31)
42,0

0,96
1,00

C’est un Plagiostoma de taille moyenne, a longueur
sensiblement égale a la hauteur chez 'adulte, & lunule
profondément excavée, a oreillette postérieure courte,
a coquille trés mince, ornée de stries trés fines et
denses, visibles prés du bord ventral chez les exem-
plaires de taille plus forte.

Se rapproche de Pla-
giostoma subpunctatum (D’ORBIGNY) et de P. nudum
(ParoNA) par la forme du contour. Se distingue de
Plagiostomum giganteum (J. SOWERBY) par sa forme
plus développée en hauteur chez I’adulte et son angle
apical moins obtus: 85° chez un autre plus gros, tan-
dis que chez les exemplaires adultes de P. giganieum
il dépasse 100°.

Chlamys (Praechlamys) guexin. sp.
PL II, fig. 10, a, b

Holotype: No. 17294, collection du Musée de
Géologie, Bucarest.

Paratype (valve gauche): No. 17295, méme collec-
tion.

Locus typicus: olistolithe sur le versant gauche de la
vallée du Varghis, en aval des gorges de Meresti, Monts
Pergani.

Stratum typicum: calcaire encrinitique gris-blanc du
sommet du Trias.

Derivatio nominis: dédié au profeseur Jean Guex
de I'Université de Lausanne, éminent spécialiste dans
I’étude des Ammonites du Trias et du Jurassique
inférieur.

Matériel examiné: 6 valves droites, 8 valves gauches
et de nombreux fragments.

Dimensions:

i L H/L

1(s) 135 11,0 1.2

2(d) 13,5 11,5 1,1

3(s) 135 11,5 1,1

4(d) 1556 13,5 1,1

5(sP) 19,0 160 1,1

6(dll) 26,0 230 1,1

Diagnose: Praechlamys de taille moyenne a grande
(les plus grands exemplaires sont 35 mm ou plus de
35 mm de long) a valves sensiblement plus hautes que
longues, & l'angle apical de 80° & 85%, & 20-30 cotes
subarrondies a subtectiformes chez les exemplaires de
taille moyenne. La valve droite est relativement plate
et, au bord antérieur, faiblement concave. Sur la co-
quille les cotes sont habituellement groupées par deux.
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L’ornementation des oreillettes est superficielle, trés
attenuée. La valve gauche est un peu plus convexe que
la valve droite, & ’exception de la partie postérieure
qui apparait aplatie par rapport a la partie médiane.
Son oreillette antérieure est beaucoup plus développée
que la postérieure, pourvue d’une toute petite encoche
byssale et des cotes radiaires superficielles. Les cotes
de cette valve se multiplient par intercalation. Jusqu’a
environ 20 mm de la hauteur, des cétes de premier or-
dre alternent avec des cotes intercalaires plus minces;
ensuite presque toutes les cotes ont la méme épaisseur.
La partie postérieure, aplatie, de la valve est trés peu
ornée, presque lisse. Sur les deux valves, les lamelles de
croissance sont peu saillantes, visibles seulement dans
les espaces intercostaux (ou la coquille est conservée)
qui sont aussi larges ou plus larges que les cétes.

Entolioides n. sp. indet.
PL 11, fig. 11

Une valve gauche de taille moyenne (environ 16
mm de haut) est remarquable par ses plis margi-
naux internes particulierement bien développés. Au
pli postérieur correspond un sillon supérficiel de la co-
quille qui se poursuit tout le long du bord postérieur &
partir de la pointe de 'umbo. La partie umbonale de la
coquille est pourvue d’environ dix cotes radiaires fines
auxquelles viennent s’ajouter ensuite quelques cotes in-
tercalaires. L’oreillette postérieure est fortement con-
vexe au c6té externe, déprimée vers le coté interne.

D. PATRULIUS
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Planche I
1 a—d — Fussirhynchia euzinelliformis n. sp. Holotype.
2 a—d — Fissirhynchia ageri n. sp. Holotype.
3 — Fissirhynchia cf. fissicostata (SUESS).
4 a-d — Fissirhynchia fissicostata (SUESS) var. allongé.
5 a~d — Cirpa sibliki n. sp. Holotype.
6 — Cirpa sp. ex gr. C. sibliki n. sp. PATRULIUS.
7 a—d — Cirpa n. sp. indet.
8 b, ¢, d — Furcirhynchia n. sp. indet.
9 a~d — "Rhynchonella” aff. subrimosa (SCHAFHAULT).
10 a~d — Piarorhynchia n. sp.
11 — Lepismatina cf. austriaca (SUESS).
12 a, ¢ — Laballa sp. ex gr. L. slavini DAGYS.
13 a—d — Fimbriothyris zapfei n. sp.
14 b, d — Zeulleria norica (SUESS).
15 — Zeilleria aff. austriaca (ZUGMAYER).
16 b, ¢ — Zeulleria elliptica (ZUGMAYER).
17 a-d — Zeilleria moisseievt DAGYS.
18 b, d — Zeuleria sp. ex gr. Z. moisseievi DAGYS.
19 b, ¢ — Zeilleria sp.
20 a—d — Aulacothyris ruedli persanensis n. spp. Holotype.
21 a, ¢ — Discinisca sp. A.

22 a, ¢ — Discinisca sp. B.

a, valve pédonculaire; b, valve brachiale; ¢, vue latérale; d, vue frontale.
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Planche II

Fig. 1 — Ozytoma tnaequivalvis (J. SOWERBY).

Fig. 2 — Antiquilima succinta (SCHLOTHEIM).

Fig. 3 — Antiquilima sp. ex gr. A. succinta (SCHLOTH.).
Fig. 4 — Antiqguilima clenostreiformis n. sp. Holotype.
Fig. 5 — Pseudolimea drnavensis (M. KOCHANOVA).

— Pseudolimea subaequilatera n. sp. Holotype.

Fig.

— Pseudolimea gaetanii n. sp. Holotype.

6

Fig. T — Pseudolimea cf. hetlangiensis (TERQUEM).
Fig. 8
9

Fig. 9 — Plagiostoma sp. ex gr. P. giganteum (J. SOWERBY).

Fig. 10 a, b — Chlamys (Praechlamys) guezi n. sp. a, holotype; b, paratype.
Fig. 11 — Entolioides n. sp. indet.

Fig. 12 — Modiolus sp.
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AMMONITES HETEROMORPHES ET AUTRES PARKINSONIIDES DU
BATHONIEN-CALLOVIEN INFERIEUR DE VADU CRISULUI

(MONTS APUSENI - ROUMANIE)

[Dan PATRULIUS |

Key words: Jurassic. Bathonian. Ammonites.

Mountains, Romania.

Taxonomy. New species. Apuseni

Abstract: Heteromorphic ammonites and other Parkinsoniids of the Bathonian-Lower
Callovian of Vadu Crigului (Apuseni Mountains - Romania). The Middle Jurassic fauna
of Vad is one of the richest of this age in the Carpathians. Besides Epistrenoceras, Hemi-
garantia, Macrocephalites, Pleurocephalites and a lot of Perisphinctids and Oppeliids,
the condensed ammonite assemblage of this locality includes several species of Parapa-
toceras and Paracuariceras, the latter with a new subgenus: Lytospiroceras [type species
Paracuariceras (Lytospiroceras) perconstrictum n. sp.]. The only Lower Bathonian am-
monite also present at Vad is Berbericeras sekikense ROMAN. There are also abundant
slender cyrtoconic shelles of a problematic mollusc (maybe a Scaphopod): Cyrtoconella

tenuistriata n.g. n.sp.

Introduction

Sur le territoire des Carpathes roumaines sont par-
ticulitrement remarquables, par 'abondance et la di-
versité de leur faune, les gisement médiojurassiques a
Céphalopodes du massif de Bucegi (Carpathes Orien-
tales), dont le célebre gisement de Strunga, celui de
Svinita (Carpathes Méridionales) et celui de Vad, lo-
calité située en marge du plateau karstique de Padurea
Craiului, dans la partie nord des Monts Apuseni. Tous
ces gisements sont localisés dans des bancs de forte
condensation, constitués de calcaires férrugineux, dont
I’épaisseur est de quelques dizaines de centimetres,
rarement d’'un meétre. La composition des faunes
d’Ammonites qui s’y trouvent représentées differe d’un
endroit a 'autre, selon la position et le nombre des
zones qui ont été impliquées dans la condensation. En
ensemble, I'intervalle d’oll proviennent les Ammonites
de ces gisements va de la Zone a Zigzag (Sous-zone
a Yeovilensis et probablement aussi Macrescens, dans
le Massif des Bucegi) & la Zone a Macrocephalus y
comprise (Vad). C’est seulement en comparant les
faunes de différentes localités qu’on peut se faire une
image, trés approximative d’ailleurs, de la succession
des zones d’Ammonites du Bathonien ét du Callovien
inférieur des Carpathes. Il y a aussi un autre in-
convénient découlant de la condensation: c’est qu’on
ne peut pas préciser le niveau exact d’occurrence des
espéces, fort nombreuses d’ailleurs, qui n’ont pas été¢
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signalées jusqu’a présent dans les territoires ex-
tracarpathiques. Dans le cas du gisement de Vad
il est souvent impossible d’affirmer si celle ou telle
espéce inédite appartient au Bathonien supérieur ou
au Callovien inférieur, les faunes des deux sous-étages
étant intimement mélangées. C’est aussi le cas pour
certaines des Ammonites déroulées qui s’y trouvent
représentées.

Donées stratigraphiques

Les dépdts les plus riches en Céphalopodes du
Bathonien-Callovien inférieur de Vad affleurent sur la
rive gauche de Crisul Repede, a Uextrémité nord des
gorges que cette riviére traverse entre les villages de
Suncuiug et de Vad. Le premier terme du Juras-
sique moyen y est représenté par un banc de calcaire
sableux, épais de 3 m, & microconglomérat quartzi-
tique en base et bourré de Mollusques au sommet, sur
une épaisseur de 40 a 50 em. La couleur du niveau
fossilifére varie rapidement de direction, de gris foncé
ou noiratre a taches rouille, & jaunatre ou a rouge. Le
mur du banc calcaire y est constitué par des marnes
du Toarcien supérieur (a Pseudogrammoceras fallacio-
sum BAYLE). Le niveau a Céphalopodes supporte,
avec discontinuité lithologique, des calcaires marneux
et glauconieux subnoduleux. Dans d’autres endroits
de la méme région les calcaires ou les marnocalcaires
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du toit contiennent des faunes du Callovien moyen et
de I’'Oxfordien inférieur (Patrulius, Istocescu, 1967).

En comparaison avec les faunes médiojurassiques de
Svinita et de Strunga, celle du banc & Céphalopodes
de Vad a une composition bien différente. Sont & re-
marquer les particularités suivantes:

1. Coexistance, dans une meéme couches, d’espéces
connues du Bathonien supérieur, telles: Epistreno-
ceras subcontrarium (BEHRESDEN), Hemigarantia
julli (D’ORBIGNY), Bomburites crimaciensis (ENAY),
Rugiferites dayaicensis (L1ssaJous), R. angulicostalus
(Lissasous), R. ? supersphaera (STEPHANOV), Paroe-
cotrausies waagen: STEPHANOV , Ozycerttes opelli
ELMml, Paraleida mariorae (PoPovicl-HATZEG), Fo-
hecticoceras ‘biflexuosum (D'ORBIGNY) et de formes
du Callovien inférieur, notamment: Macrocephaliles
macrocephalus (SCHLOTHEIM), M. compressus (QUEN-
STEDT), des espéces de Pleurocephalites, Kamp-
tokephaliles et Jeanneticeras. Est également & noter le
présence de Bullatimorphites bullatus (D’ORBIGNY).

2. Abondance extraordinaire des Perisphinctidés
représentés par des espéces en bonne partie inédites de
Choffatia, Subgrossouvria, Grossouvria, Siemiradzkia
(vare), [ndosphinctes, Elaimites; par contre les Phyl-
locératidés y sont proportionnellement bien moins
nombreux que dans les gisements de Strunga et de
Svinita.

3. Fréquence des Ammonites déroulées appartenant
aux genres Paracuariceras et Parapatoceras, qui man-
quent dans les gisements de Strunga et de Svinita.

4. Association de Céphalopodes avec une
faune de Bivalves, dont Bosilra buchi (ROEMER),
Gastéropodes, rares Brachiopodes, Echinoides, Coraux
ahermatypiques (Chomatoseris).

La plupart des Ammonites bathoniennes de Vad
appartiennent & un niveau plus élevé que celui d’on
proviennent les Ammonites bathoniennes les plus je-
unes des gisements du Massif des Bucegi et de Svinita,
telles que Prohecticoceras retrocostatum (GROSSOU-
VRE), P. retrocostalum trifurcatum STEPHANOV, P.
angulicostatum (Loczy) de Strunga et la sous-espéce
inédite des Gorges de Téataru. Mais, d’autre part,
il faut noter, comme particuliérement remarquable,
la présence dans le gisement de Vad de Berbericeras
sekikense ROMAN, espéce réputée représentative pour
le Bathonien inférieur. Toutefois I'association de Vad
ne comporte pas d’autreas Morphocératidés. Man-
quent également les gros Procerites des Sous-zones
a Yeovilensis et Tenuiplicatus de méme que les gen-
res caractéristiques du Bathonien moyen (Zones A
Subcontractus et Morrisi), telles que Tulifes, Trol-
liceras (=Krumbeckia ARKELL, non DIENER), Mor-
risiceras, Lycetliceras, Holzbergia, Sphaeroptychus
pars (=Schwandorfia ARKELL).

D. PATRULIU

PALEONTOLOGIE

Famille Parkinsoniidae Buckman, 1920
Sous-famille Parapatoceratinae BuckMAN, 1929
Genre Parapatoceras SPaTH, 1924
Parapatoceras tuberculatum (BAUGIER et SAUZE)
Pl 1, figs. 1, 17; PL 1I, figs. 1 a—¢, 2 a, b

Référence type: Tozoceras ¢ tuberculatus BAUGIER
et SAUZE, 1843, p. 11, pl. 4, figs., 1, 2; Ancycloceras
bispinatus BAUGIER et SAUZE, ibidem, p. 12, pl. 4,
figs. 6-8.

Synonimie compléte: in Dietle, 1978, p. 44, 45.

Matériel: 5 fragments représentant des portions de
phragmocone et d’habitacle; no. P-17181, Coll. I1GG.

Description. Tous les exemplaires attribués a cette
espéce sont caractérisés par la section elliptique de
la coquille et I'habitacle rhabdoconique. Le plus
grand d’entre eux, qui comprend la partie terminale
recourbée du phragmocéne et la partie initiale de
I’habitacle est 36 mm de long et 6,2 mm de haute a
I'extrémité aperturale. Le rapport H/E varie de la 1,10
a 1,25. Le nombre de cotes par 1 cm de longueur est de
5 pour 6-6,5 mm de hauteur, de 8 pour 3,5 mm de hau-
teur. Les tubercules ventraux, pointus et légérement
divergents, sont séparés par une bande siphonale re-
lativement étroite. Les cotes, minces et saillantes
sur les flancs, sont transverses, jusqu’a légérement
obliques sur le phragmocéne, plus ou moins obliques
sur 'habitacle, parfois atienuées mais non pas inter-
rompues entre les tubercules latéro-ventraux et les tu-
bercules ventraux.

La ligne suturale comporte deux lobes latéraux re-
lativement étroits, dont le premier (L) est en général
moins profond que le deuxiéme (U,). Le lobe U; est
rudimentaire, réduit aux proportions d’un lobule ac-
cessoire.

Remarques.  Selon Diet] (1978) qui se base sur
Iétude de certains d’exemplaires, le genre Para-
patoceras ne comporte que deux espéces tuberculées:
P. distans & coquille spiralée ouverte, & costulation
irréguliére, a section arrondie, et P. tuberculatum dont
les parties adultes de la coquille sont subcyrtoconiques
a rhabdoconiques, les cotes obliques et la section el-
liptique ("hochoval”). Chez tous les exemplaires de
Parapatoceras bituberculés de Vad la partie termi-
nale de 'habitacle est cyrtoconique et I’habitacle rhab-
doconique, tandis que les cotes sont plus ou moins
obliques. En jugeant d’aprés ces caractéres, tous les
exemplaires en question appartiennent & P. fubercula-
tum, toutefois en fonction de la section de la coquille
ol peut les repartir dans deux groupes: & section el-
liptique et & section arrondie. On pourrait bein se
demander si les exemplaires du deuxiéme groupe ne
représentaient pas des stades de croissance de Parap-
atoceras distans, mais puisque jusqu’a présent le gise-
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ment de Vad n’a fourni aucun exemplaire clairement
spiralé rapportable & P. distans, je préfere les décrire
comme variant de P. tuberculatum.

Parapatoceras aff. tuberculaium (BAUGIER et SAUZE)
Pl I, fig. 2; pl. 11, figs. 3 a—c

Matériel: 9 exemplaires fragmentaires, no. P-17182,
Coll. IGG.

Description. Le plus grand des exemplaires atteint
9 mm de haut et le nombre de ses cotes est de 4 par
1 em de long; le plus complet, légérement recourbé et
partiellement cloisonné, est 48 mm de long, 5,5 mm de
haut & U'extrémité aperturale, respectivement 55 mm
a l'extrémité adaperturale et porte 6 cotes par 1 cm
de longueur. Un fragment de 6 mm de haut présent
des cotes plus fines et plus denses que les autres. Chez
tous les exemplaire la section arrondie et les cotes sont
fortement proverses. L'espace compris entre les deux
rangées de tubercules ventraux est relativement large
et plat. Sur la partie dorsale les cotes passent sans
interruption, parfois un peu attenuées ou légérement
arquées, a concavité orientée en avant.

Ces exemplaires se distinguent de ceux attribués &
Parapatoceras tuberculatum (BAUGIER et SAUZE) par
la section de la spire arrondie et non pas elliptique
(a taille égale) de méme que par le replat siphonal
plus large. Des exemplaires décrits par Quenstedt
(1886/1887, p. 581-583, pl. 70, figs. 20-25) sous le
non de Hamites macrocephali et que Dietl (1978) at-
tribue & Parapatoceras distans (BAUGIER et SAUZE) ils
se distinguent par les cotes plus fortement proverses et
moins saillantes.

-Parapatoceras lenue (BAUGIER et SAUZE)
PL. 1, figs. 3, 18; pl. 1II, figs. 4 a-c

Référence lype: Toxoceras ? tenuis BAUGIER et
Sauzg, 1843, pl. 11, pl. 4, figs. 3-5 (synthétotype),
sub Ancyloceras tenuis in Orbigny, 1848/1849, p. 589,
figs. 1-4.

Matériel: 1 exemplaire fragmentaire représentant la
partie terminale du phragmocone et 'habitacle no. P-
17183, Coll. IGG.

Description. Le seul exemplaire représentant cette
espéce dans le gisement de Vad est 48,5 mm de
long, 7 mm de haut a U'extrémité aperturale, respec-
tivement 5mm prés de l'extrémité adaperturale. Tl
est bien plus fortement recourbé que I'exemplaire de
Parapatoceras tenue du Bathonien de Niort, figuré
par d’Orbigny. Toutefois il présente le méme type
d’ornementation et la meme forme de la section:
elliptique-subrectangulaire (H/E = 1,10 a 1,15). Ses
cotes, en nombre de 8 par 1 cm de longueur pour 6

mm de hauteur sont peu saillantes, trés obliques, inter-
rompues au coté ventral par une bande siphonale lisse
ou bien dessinant, & la proximité de 'aperture, des
chevrons attenués sur la ligne médiane. L’extrémité
ventrale des cotes est légérement épaissie mais non pas
tuberculée. Sur la partie terminale de ’habitacle des
groupes de 2 ou 3 cotes sont séparés par des espaces in-
tercostaux plus larges ou plus profonds que les autres.
Un fragment de test conservé prés de I'aperture mon-
tre que certains espaces intercostaux du moule interne
correspondent en fait a des cotes du test, ces derniéres
étant plus minces que les épaississements internes de la
coquille. La partie dorsale présente un replat médian,
légérement excavé, que les cotes non attenudes tra-
versent en ligne droite. La ligne suturale partiellement
visible est peu découpée, comparable & celle de Parap-
atoceras distans (BAUGIER et SAUZE), avec un lobe L
rudimentaire bien plus court que le lobe Us.

Parapaloceras vadense n.sp.
Pl 1, figs. 7, 8; pl. III, fig. 1, a-c, 2 a-c

Holotypus: Vexemplaire de la pl. I, fig. 7, pl. III,
fig. 1; no. P-17184, Coll. IGG.

Derivatio nominis: d’aprés la localité type.

Stratum typicum: calcaire sableux, oolithique et fer-
rugineux du Bathonien-Callovien inférieur.

Locus typicus: versant gauche des gorges du Crisul,
Repede a Vadu Crigsului, Padurea Craiului-Monts
Apuseni.

Matériel: sauf 'holotype, 2 fragments d’habitacle
(P-17185).

Dimensions: I'holotype est 32 mm de long, 77 mm
de haut a U'extrémité aperturale, respectivement 6 mm
a Uextrémité adaperturale: H/E - 1 & 1,07; il porte 6
cotes par 1 e de longueur. Le plus grand des exem-
plaire atteint 10,5 mm de haut et porte 4-5 cotes par
1 cm de longueur.

Diagnose. Portion terminale de la coquillle faible-
ment recourbée, a section elliptique-subarrondie entre
les cotes, arrondie au droit des cotes. Cotes prover-
ses, fortement saillantes et tranchantes sur les flancs,
droites ou légérement sinueuses, sans tubercules, in-
terrompues au coté ventral par une bande siphonale
relativemnent étroite ou bien y décrivant des chevrons
anguleux plus ou moins attenués sur la ligne médiane,
traversant la partie dorsale en ligne droite ou bien
dessinant a la partie terminale de 'habitacle une légére
boucle & convexité orientée en avant. Se distingue de
Parapatoceras lenue (BAUGIER et SAUZE) par ses cotes
plus saillantes et moins nombreuses, la section subar-
rondie a arrondie de la spire et une légére inflexion
adorale des cotes sur la partie dorsale de ’habitacle.

Remarques. Chez I’holotype la distribution des cotes
est inégale: quelques espaces intercostaux, plus larges
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que les autres, y séparent des groupes de 4 cotes. Chez
les fragments de grande taille on remarque en autre de
rarea cotes, plus minces que le reste et plus rapprochées
de la cotes qui les précede. La présence de chevrons
anguleux ne constitue pas un caractére constant de
la partie terminale de I’habitacle; chez 'un des exem-
plaires de grande taille, les cotes fortement proverses
se rebroussent légérement en arriére i la proximité de
la bande siphonale.

Genre Paracuariceras SCHINDEWOLF, 1963
Paracuariceras incisum SCHINDEWOLF
Pl I, fig. 20; pl. 1V, figs. 1 a-c, 2

Référence type: Paracuariceras incisum SCHINDE-
woLF, 1963, p. 127, pl. 6, fig. 8 (holotype), pl. 7, figs.
8-9, texte-fig. 3.

Matériel: 10 exemplaires fragmentaires rhabdo-
coniques représentant la partie terminale du phrag-
mocone et I’habitacle ou seulement des fragments de
phragmocone (P-17186).

Description. L'exemplaire le plus complet, dont
le test est partiellement conservé,, est 28 mm de
long et 4 mm de haut a 'extrémité aperturale, qui
est légérement comprimée, respectivement 3,5 mm &
Pextrémité adaperturale. La section du phrogmocone
est sistématiquement arrondie. L’ornementation varie
selon qu'il s’agit du test ou du moule interne. Ce
dernier est lisse ou a vagues bourrelets obliques sur les
flancs. Le test est orné sur les flancs de costules faible-
ment saillantes et fortement proverses de méme que de
stries longitudinales. Sur les flancs de I’habitacle il y
a des costules filiformes obliques qui deviennent plus
salllantes sur la partie dorsale qu’elles traversent sans
inflexion. La ligne suturale comporte deux lobes sur les
flancs: L et Uy, développés de fagon égale mais moins
profonds que les lobes E et I; le lobe E est bifide et
plus large que les autres. Les selles sont peu découpées,
les deux externes étant bipartites a quadripartites au
dernier stade de développement du phragmocone.

Paracuariceras elmii n.sp.
Pl 1, figs. 6, 21; pl. III, figs. 3 a-c

Holotypus:
IGG.

Derivatio nominis: dédié a4 Serge Elmi, éminent
spécialiste francais dans ’étude des Ammonites juras-
siques.

Stratum typicum: calcaire sableux, oolithique et fer-
rugineux du Bathonien-Callovien inférieur.

Locus typicus: versant gauche des gorges du Crigul
Repede a Vadu Crigului, Pidurea Craiului-Monts
Apuseni.

I'exemplaire figuré, no. P-17187, Coll.

a
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Matériel: 1 exemplaire (I'holotype) représentant la
partie terminale du phragmocone et la partie initiale
de I’habitacle, a test partiellement conservé,

Dimensions de Uholotype: 38 mm de long, 6 mm
de haut a l'extrémité aperturale, 5 mm de haut a
I'extrémité adaperturale,

Diagnose. Partie terminale de la coquille 1égerement
recourbée, a section elliptique, ornée sur ’habitacle de
bourrelets peu proéminents proverses qui traversent
sans interruption la partie ventrale mais s’attenuent
jusqu’a la disparition du coté dorsal; test orné de cos-
tules filiformes longitudinale (au moins sur la partie
dorsale); ligne suturale a selles relativement longues, a
lobe Uy bien plus profond que le lobe L.

Remarques. Paracuariceras elmiin. sp. se distingue
de P. wsicisum ScH. par la taille bien plus forte, la
courbure de ’habitacle, Pornementation plus saillante.

Sous-genre Lytospiroceras n. subgen.
Sous-générotype Lytospiroceras perconstrictum n.sp.

Diagnose. Le méme que pour l'espéce type.

Paracuariceras (Lytospiroceras) perconstricium n. sp.
P1. 1, figs. 4, 5, 19; pl. III, figs. 4, 5

Holotypus: pl. 111, fig. 4; no. P-17188, Coll. IGG.

Paratypus: pl. 111, fig. 5; no. P-17189, Coll. IGG.

Derivatio nominis: d’aprés les constrictions multi-
ples. P

Stratum typicum: calcaire sableux, oolithique et fel-
rugineux du Bathonien-Callovien mferleur

Locus typicus: versant gauche des gorges du Crisul
Repede & Vadu Crisului, Pidurea Craiului-Monts
Apuseni.

Matériel: sauf I’holotype, 3 exemplaires fragmen-
taires; 'holotype représente le moule interne de
I’habitacle (en calcaire noir dans une gangue de cal-
caire jaunatre), détaché du phragmocéne au niveau
de la derniére cloison; le paratype, de taille bien plus
réduite (un peu plus de la moitié) et plus fortement re-
courbé, représente la partie terminale du phragmocone
et la partie initiale de I’habitacle.

Dimensions: 'holotype est 34,5 mm de long, 8,3 mm
de haut a 'extrémité aperturale, 6,5 mm & Iextrémité
adaperturale au niveau de la derniére cloison.

Diagnose. Partie terminale de la coquillle recourbée,
a section elliptique, & constrictions proverses bordées
de 1'ou 2 bourrelets, traversant en ligne droite la par-
tie ventrale. Test lisse. Ligne suturale peu divisée:
E bifide, L. séparant les selles bipartites relativement
gréles, Uy situé au milieu du flanc, aussi développé que
L, U; rudimentaire, sous forme de lobule accessoire.

Remarques. Cette forme est trés différente de toutes
les autres Ammonites déroulées signalées jusqu’a
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présent dans le Jurassique moyen. Les constrictions
de I'habitacle rappellent les Nannolytocératidés. La
ligne suturale de P. (L.) perconstrictum est toutefois
bien moins évoluée que celle des Nannolytocératidés.

. Qutre les caractéres constants signalés dans la di-
agnose, sont encore a noter quelques traits mor-
phologiques variables.  Chez l'holotype, les deux
premiéres constrictions sur la partie initiale de
I’habitacle ont des versants symmétriques et sont
bordées, chacune, par deux bourrelets dont le
postérieur, un peu plus développé que I'antérieur, est
précédé par une gouttiere superficielle limitée aux
flancs. Chesz les constrictions suivantes seul le bour-
relet postérieur est présent sur les flancs et la gouttiere
qui le précéde est presque aussi profonde que la con-
striction. Chez les plus grands exemplaires examinés
les segments de I’habitacle séparés par les constriction
ont un profil légérement concave vers le coté ventral ol
une gouttiere superficielle se dessine parfois, décrivant
une boucle & convexité orientée en avant. Vers le
coté dorsale le profil est, par contre, convexe et chez
’holotype I'on y remarque aussi un faible bourrelet
plus rapproché de la constriction qui le précede.

Sous famille Parkinsoniinae BUCKMAN
Genre Epistrenoceras BENTZ, 1928
Epistrenoceras subcontrarium apusenicum n. subsp.
Pl I, figs. 9 a-b, 10; pl. IV, figs. 3 a-¢c, 4 a-b, 5 a-b, 6
a-b

Holotypus: pl. 1, fig. 9; pl. 1V, fig. 3, no. P-17193,
Coll. IGG.

Derivatio nominis: de la position géographique sur
le territoire des Monts Apuseni.

Stratum typicum: calcaire sableux, oolithique et fer-
rugineux du Bathonien-Callovien inférieur.

Locus typicus: versant gauche des gorges du Crigul
Repede a Vadu Crigului, Pidurea Craiului-Monts
Apuseni.

Matériel: sauf ’holotype, 6 exemplaires (P-17194)

Dimensions de Uholotype: D=225 mm, H=T7; E=8;
0=9,5. h=3,2; e=2,3; 31 cotes internes, 53 cotes ex-
ternes.

Diagnose. Spire de taille moyenne (D=18,5-23,5)
4 involution modérée, a croissance plus ou moins
rapide en hauteur (h=2,5-3,1), & flancs modérément
convexes, ornée d’'une trentaine de cotes primaires
rétroflexes sur le tiers externe du phragmocone et du
segment proximal de I’habitacle, geniculées sur le mi-
lieu des flancs dans le segment distale de I'habitacle
ol les cotes traversent ininterrompues la partie ven-
trale de la coquille en décrivant des chevrons arrondis.
Ligne suturale peu divisée, & lobe E aussi profond que
le lobe L.
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Du type d’Epistrenoceras subcontrarium (Behrend-
sen, 1886, pl. 2, figs 1 a-d) se distingue par le nombre
plus élevé des cotes et la division plus fréquente des
cotes primaires, qui, sur le phragmocéne au moins, a
lieu dans le tiers externe des flancs.

Remarques. Entre les exemplaires d Epistrenoceras
fournis par le gisement de Vad et le type d’Ammonites
subconirarius BEHRENDSEN provenant de Lechstedt
les différences d’ornementation sont si considérables
qu’on serait tenté, & premiére vue, d’en faire une
espece distincte.  Toutefois il faut tenir compte
du fait, signalé par Douvillé (1915) et par Sturani
(1966), qu’Epistrenoceras subcontrarium est une espéce
trés variable. ‘Les variants de Saint Marc et de
Chaudon, que ces auteurs ont figuré, sont eux-aussi
bien différents par rapport au type de Lechstedt, mais
en général possédent moins de cotes que les exem-
plaires de Vad.

Un caractére inconstant, tant chez les exemplaires
de France que chez ceux de la sous-espéce des
Monts Apuseni, est une forte atténuation des cotes a
Pextérieur du tubercule latéral et dans ce cas les cotes
externes semblent complétement détachées par rapport
aux cotes internes, surtout ou il y a de bifurcation.

Genre Hemigarantia SPATH, 1920
Hemigarantia julii (D’ ORBIGNY)
Pl. I, figs. 11-14; PL IV, figs. 7 a-b; pl. V, figs. 1
a-b, 2 a—c, 3 a-b

Référence type: Ammonites julit D’ORBIGNY 1842-
1849, p. 420, pl. 145, figs. 6, 7; du Bathonien de
Niort.

Matériel: 10 exemplaires (P-17190).

Description. Le diameétre des exemplaires provenant
de Vad varie de 11 & 28 mm. Le plus grand de ces ex-
emplaires présente une contraction notable de la partie
terminale de I’habitacle. Par contre, les exemplaires de
taille moyenne ne sont pas bullatiformes. L’un d’eux,
a péristome entiérement conservé, présente'des oreil-
lettes & position médiolatérale, luinguiformes, courtes,
convexes, légérement divergentes. Le nombre des cotes
internes varie de 20 a 40. Chez les exemplaires & orne-
mentation plus dense il y a de nombreuses cotes sim-
ples, alternant avec celles qui bifurquent & partir du
tubercule latéral. Les cotes traversent sans interrup-
tion la partie ventrale des tours.

Remarques. Chez les exemplaires de Vad les tours
sont habituellement plus déprimés que chez le type
figuré par d’Orbigny, mais la population de Vad mon-
tre que la forme de la section des tours est assez vari-
able chez cette espéce.

La position systématique d’Hemigarantia reste in-
certaine. Un rapprochement de Garantiana, a titre de
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microconque, ne se justifie pas. Il faut préciser que le
gisement de Vad n’a fourni aucun Parkinsoniidé com-
parable & Garantiana ou & Parkinsonia et les formes
alliées.

Hemigarantia granulifera n. sp.

Pl I, figs. 15, 16; PL. V, figs. 4 a~c, 5 a-b, 6 a—c

Holotypus: pl. V, fig. 4; no. P-17191, Coll. IGG.

Derivatio nominis: d’apres les rangées de trés petits
tubercules qui ornent les cotes sur la partie ventrale
des tours.

Stratum typicum: calcaire sableux, oolithique et fer-
rugineux du Bathonien-Callovien inférieur (banc poly-
zonal).

Locus typicus: versant gauche des gorges du Crisul
Repede & Vadu Crisului, Padurea Craiului-Monts
Apuseni.

Matériel: sauf 'holotype, 18 exemplaires (P-17192).

Dimensions de [l'holotype: D=20; H=6,5; E=8;
h=3,0; e=2,5; 0=2,6; 45 cotes internes.

Diagnose. Coquille nettement bullatiforme, tant
contractée que retractée dans la portion terminale de
’habitacle, 4 section coronatiforme déprimée des tours,
avec quatre rangées de minusculés tubercules sur la
partie ventrale de la spire, avec nombreuses cotes pri-
maires (30-45), fines, proverses et arquées, ornées d’un
petit tubercule médiolatéral, simples ou bifurquées
parfois aussi trifurquées, a cotes externes fines, serrées
(il y a environ 86 sur le dernier tour de P’holotype).
Péristome précédé par une constriction large et peu
profonde, pourvu d’oreillettes linguiformes courtes |,
convexes. Ligne suturale peu divisée.

Se distingue d’Hemigarantia julii (D’ORBIGNY) par
sa forme nettement bullatiforme, la section des tours
plus déprimée, la costulation externe plus dense.

Famille Morphoceratidae HyaTT, 1900
Genre Berbericeras RoMan, 1933
Berbericeras sekikense ROMAN
PL V, figs. 7 a—c

Référence type: Berbericeras sekikense ROMAN,
1933, p. 67-69, texte-fig. 3, pl. 2, figs. 15 a-b (holo-
type); du Bathonien de Djebeles-Sekika (Algérie).

Matériel: 2 exemplaires (P-17195).

Description. Le plus grand des exemplaires récoltés
a Vad (D=17 mm) est une copie fidele de I'holotype
figuré par Roman. Il a exactement les mémes pro-
portions (h=2,8; e=2,0; 0=2,6) et porte une cinquan-
taine de cotes proverses sur la moitié interne des flancs,
mais qui se redressent ensuite. Les cotes sont sim-
ples ou bifurquées, plus rarement trifurquées (chez
I’exemplaire de taille plus petite). Sur la partie ven-
trale de ’habitacle un sillon médian filiforme attenue
les cotes sans en interrompre la continuité.

D. PATRULIUS

Remarques. Je considere utile de figurer les exem-
plaires de Vad pour enlever tout doute en ce qui con-
cerne leur appartenence a l'espéce de Roman. A mon
avis il ne peut étre question dans ce cas d’une conver-
gence. On peut se demander en échange s1 Berbericeras
sekikense n’était pas une espéce plus persistante qu’on
le croyait jusqu’a présent.

7 Classe Scaphopoda
Cyrtoconella n. gen.
Générotype: Cyrtoconella tenuistriala n. sp.

Diagnose: la méme que pour ’espéce type.

Cyrtoconella tenuistriata n. sp.

PL V, figs. 8, 9

Holotypus: pl. V, fig. 9; no. P-17196, Coll. IGG.

Paratypus: pl. V, fig. 8; no. P-17197, Coll. IGG.

Derwatio nominis: d’aprés 'ornementation faite de
stries de croissance trés fines.

Stratum typicum: calcaire sableux, oolithique et fer-
rugineux du Bathonien-Callovien inférieur.

Locus typicus: versant gauche des gorges du Crigul
Repede a Vadu Crigului, Padurea Craiului-Monts
Apuseni.

Matériel: sauf 'holotype, 19 exemplaires .plus ou
moins fragmentaires (P-17197).

Dimensions: 'holotype est 28 mm de long et 2,5 en
diameétre & 'extrémité aperturale, 1,5 mm & extrémité
adaperturale; les dimensions du paratype, qui est plus
fortement recourbé que I’holotype, sont respectivement
17-2,5-1,2 mm.

Diagnose. Coquille gréle cyrtoconique dans la par-
tie adaperturale, rhabdoconique au reste, a test re-
lativement épais, luisant, souvent noiratre, orné de
stries trés fines, reguliéres légéerement retroverses (o-
rientées obliquement derriére le c¢6té convexe), en nom-
bre d’environ 100 par 1 cm de longueur.

Remargues. De méme que dans le cas de
I’association Acuariceras acuarium (QUENSTEDT) -
Acuarites ornatus (QUENSTEDT), une confusion est
possible entre les fragments rhabdoconiques de Cyr-
toconella lenuistriata n.  sp. et T’habitacle de
Paracuariceras incisum SCHINDEWOLF avec lequel
cette espéece se trouve associée. C’est 'ornementation
qui permet de faire la distinction: a éléments retrover-
ses chez Cyriloconella, proverses chez Paracuariceras.

Conclusions

Le gisement polyzonal de Vadu Crigului est car-
actérisé entre autres par la présence d’Ammonites
déroulées (sous-famille des Parapatoceratinés), qui

Institutul Geologic al Romaniei



AMMONITES HETEROMORPHES

n'ont jamais été signalées jusqu’a présent dans
d’autre gisements du Jurassique moyen des Carpathes.
L’inventaire de ces ' formes comporte, outre des
espéces connues du Bathonien supérieur: Parapato-

ceras tenue (B. et S.), du Bathonien supérieur et du’

Callovien inférieur et moyen: P. tuberculatum (B. et
S.), ou seulement du Callovien inférieur et moyen:
Paracuariceras incisum SCHINDEWOLF, trois especes
nouvelles, notamment: Parapatoceras vadense n. sp.,
Paracuariceras elmii n. sp. et P. (lylospiroceras) per-
constrictum, représentant un nouveau sous-genre, dont
le niveau d’apparition est probablement le Bathonien
supérieur. La présence de Parapatoceratinés dans
le gisement de Vad reléve non seulement un certain
intervalle stratigraphique, mais, certainement aussi,
des conditions écologiques spéciales, car les marnes
a Posidonies et Céphalopodes du méme age, large-
ment répandues dans certains secteurs des Carpathes
roumaines, ne contiennent pas d’Ammonites déroulées.
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Planche I

Section du tour de:
Fig. 1 — Parapatoceras tuberculatum (BAUGIER et SAUZE).
Fig. 2 — Parapatoceras aff. tuberculatum (BAUGIER et SAUZE).
Fig. 3 — Parapaloceras tenue (BAUGIER et SAUZE).
Figs. 4, 5 — Paracuariceras (Lytospiroceras) perconstrictum n. subg., n. sp. PATRULIUS.
Fig. 6 — Paracuariceras elmii n. sp. PATRULIUS.
Figs. 7, 8 — Parapaloceras vadense n. sp. PATRULIUS.
Figs. 9 a-b, 10 — Epistenoceras subcontrarium apusenicum n. subsp. PATRULIUS.
Figs. 11-14 — Hemigarantia julii (D’ORBIGNY).
Figs. 15, 16 — Hemigarantia granulifera n. sp. PATRULIUS.

Ligne suturale de:
Fig. 17 — Parapatoceras tuberculatum (BAUGIER et SAUZE.
Fig. 18 — Parapatoceras tenue (D’ORBIGNY).
Fig. 19 — Paracuariceras (Lylospiroceras) perconstrictum n. subg., n. sp. PATRULIUS.
Fig. 20 — Paracuariceras incisum SCHINDEWOLF.

Fig. 21 — Paracuariceras elmii n. sp. PATRULIUS.
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Planche II

Figs. 1 a—c, 2 a-b — Parapatoceras tuberculatum (BAUGIER et SAUZE).
Fig. 3 a—c — Parapatoceras aff. tuberculatum (BAUGIER et SAUZE).

Fig. 4 a-c — Parapatoceras tenue (BAUGIER et SAUZE).
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Planche III

Figs. 1 a—c, 2 a—c — Parapatoceras vadense n. sp. PATRULIUS. 1, holotype.
Fig. 3 a—¢ — Paracuariceras elmei n. sp.

Figs. 4 a—c, 5 — Paracuariceras (Lylospiroceras) perconstrictum n. subg., n. sp. PATRULIUS. 4, holotype.
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Planche IV
Figs. 1 a—c, 2 — Paracuariceras incisum SCHINDEWOLF.

Figs. 3 a—¢, 4 a-b, 5 a-b, 6 a-b — Epistrenoceras subcontrarium apusenicum n. subsp. PATRULIUS.
3, holotype.

Fig. 7 a-b — Hemigarantia julit (D’ORBIGNY).
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Planche V
Figs. 1 a-b, 2 a—c, 3 a-b — Hemigarantia julii D’ORBIGNY.
Figs. 4 a-c, 5 a-b, 6 a—c — Hemigarantia granulifera n. sp. PATRULIUS. 4, holotype.
Fig. 7 a—c — Herbericeras sekikense ROMAN.

Figs. 8, 9 — Cyrtoconella tenuistriata n. gen., n. sp. PATRULIUS. 9, holotype.

Tous les exemplaires grossi 2 foix; tous proviennent de la collection de 1’auteur.
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THE TRIASSIC AND LOWER JURASSIC FORMATIONS OF THE
TRANSYLVANIAN NAPPE SYSTEM (EAST CARPATHIANS-ROMANIA)

[Dan PATRULIUS |

Key words: Stratigraphy. Triassic. Lower Jurassic. Bivalves. Cephalopods. Bra-
chiopods. Conodonts. Forams. Algae. Transylvanian Nappes. Romania.

Zusammenfassung: Einheiten des transylvanischen Deckensystems aus den
rumdnischen Ostkarpaten. Aus den ruminischen Ostkarpaten konnten vier Einheiten
des transylvanischen Deckensystems nachgewiesen werden die aus triassischen und un-
terjurassischen Formationen bestehen: 1. Die Gruppe der unteren Klippen des Rar3u
Gebirges, mit der Zimbru Schichtenfolge deren charakteristische Gesteine ladinische Ra-
diolarite, obernorische Mergel mit Monotis und dunkle Kalke des Rhit und des Unter-
jura sind; 2. Die Olt Decke mit der Olt Schichtenfolge die mitteltriassische bazische und
alkaline Vulkanite oder ladinische, karnische und norische Hallstatterkalke, sowie den
Adneter-Kalk umfasst; 3. Die Persani Decke mit der Lupsa Schichtenfolge deren charak-
teristische Schreyeralmer- und Steinalmerkalke von detritischen Kalken und Mergeln des
Unterjura fiberlagert sind; 4. Die H&ghimas Decke (obere Klippen des Rarfu Gebirges)
mit der Highimag Schichtenfolge die der triassisch-unterjurassischen Schichtenfolge der

Bukowinischen Decken ahnlich ist.

Introduction

The Transylvanian Nappe, as first defined by Uh-
lig (1907), is a collection of klippen scattered over
the vast area of the Rariu and Highimag synclines,
each klippe being composed of only one or two, sel-
dom three formations. Uhlig especially emphasized
for its definition the difference in facies between the
massive Upper Jurassic limestones of the Transylva-
nian Nappe and the corresponding Aptychus Beds of
the Bucovinian Nappe. The historical career of the
concept " Transylvanian Nappe” has been a rather ag-
itated one, with changes in our knowledge since 1950
(Table). Uhlig’s views on the nappe structure of the
inner East Carpathian zones have been strongly op-
posed by Macovei (1927). In the Rardu area Krautner
(1930) recognized the trail of some sort of a ”ghost”
nappe, strewn by boulders of exotic rocks (p. 56), but
in the Haghimas syncline no nappe has been identi-
fied either by Atanasiu (1927) or by Bancild (1941).
Much later the concept of a Transylvanian Nappe has
been revived by Ilie (1953, 1954), but it regarded a
structural unit he discovered far away from the area
investigated by Uhlig, namely at the southern end of
the East Carpathians. He called it the Pergani Nappe,
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although the rocks he assigned to this unit do not dif-
fer from the ones Uhlig considered to be characteristic
of the Transylvanian Nappe. On the other hand, Ilie
(1957) advanced the opinion that the klippen of the
Rarau area are not exotic with respect to the normal
sedimentary cover of the underlying crystalline base-
ment, but represent the final products of an extrusive
diapiric process which affected the axial zone of the
Rarau Syncline. It might be the reason why he ignored
the prioritary name " Transylvanian Nappe” instituted
by Uhlig and introduced a new name to designate the
tectonic unit in the overlier of the Bucovinian Nappe.
In fact, except for the Urgonian limestones, the klippen
of the Rardu syncline are composed of the same exotic
rocks (Popescu, Patrulius, 1964) that build up most
of the klippen of the Pergani Mts. It is for this rea-
son that Patrulius et al. (1966) considered the Pergani
Nappe to be only a southern extension of Uhlig’s Tran-
sylvanian Nappe.

The fact that in the Haghimag Syncline there are as
well huge klippen of allochthonous rocks, as assumed
by Uhlig, was partially first demostrated by Ciocardel
& Patrulius (1960). Later on Sandulescu (1967) rec-
ognized the inposing Upper Jurassic, Neocomian and
Urgonian limestone mass of the Haghimag Mts to rep-
resent a detachment nappe. He called it the Haghimasg
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Table

Nappes and olistoliths of the inner East Carpathians according to different authors

Uhlig

1907
Nie

Transylvanian Nappe, in the Rardu and Highimag Mts only
{Lower Triassic-Upper Jurassic)

1953-54
Patrulius

Persani Nappe, in the Pergani Mts only
(Lower Triassic—-Upper Jurassic)

et al,
1966

Transylvanian Nappe, from the Rar8u syncline to the Persani Mts
Upper slice

Lower slice
(Campilian-Anisian, Lower Jurassic)

{Ladinian-Norian, Lower Jurassic)

Patrulius
1967
Patrulius
et al.
1971

Transylvanian " Series”
1. Group of upper klippen: Campilian and Anisian, Lower Jurassic
2. Group of lower klippen: Ladinian-Norian, Lower Jurassic (Adnet)

Rariu "Series”
1. Klippen of Creasta Highinisului and Rariu Summit (upper klippen):
Seisian- Anisian
2. Klippen of Piatra Zimbrului and Popii Rariului (lower klippen):
Ladinian-Rhaetian

Sindulescu
1974,
1975a,b

Transylvanian Nappe System
1. Persani Nappe (Persani Series) including the serpentinites of
the Rardu syncline: Werfenian-Lower Jurassic (Adnet)
2. Haghimasg Nappe, including the Meresti klippen
(H&ghimas-Rarfu Series):
Werfenian-Norian (=Rardu "Series”, Patrulius
1967), Lower Jurassic (Adnet), Kimmeridgian-Neocomian and
unconformable Urgonian limestones.

Patrulius,
Popescu,
Mirduts,
Gheorgh.ian,l

1989

Persani Mts
1. Olt Nappe (Olt "Series"): Spathian shales and Anisian limestones,
7 Anisian-Ladinian volcanics, Upper Ladinian-Norian
Limestones, Lower Jurassic (Adnet)
2. Pergani Nappe (Lupsa "Series”): Spathian-Ladinian, Lower Jurassic
(Racila Formation) ,
3. Olistoliths of Norian cherty limestones and shales, and Rhaetian
limestones, presumably derived from the Zimbru " Series”
*4. Sheet-olistoliths of Callovian, Upper Jurassic and Neocomian
carbonate rocks (Carhaga Formation)
5. Meresti klippen (olistoliths in Upper Bedoulian-Gargasian
conglomerates): Upper Jurassic massive limestones

Haghimag syncline
1. Olistoliths with rocks of the Olt "Series”: Spathian shales?
basalts, serpentinites, Hallstatt Limestones, Adnet Limestone
2. Haghimas Nappe, (Highimas "Series” ): Middle N
Jurassic-Hauterivian, unconformable Upper Barremian limestones
*3. Criminig Klippe: Anisian dolomites, " Aptychus Beds”

Rariu syncline
1. Olistoliths with rocks of the Olt "Series”: mafic volcanics,
porphyries, jaspers, Ladinian-Norian Hallstatt Limestones, white
Carnian-Norian limestones, Adnet Lms.
2. Olistoliths with rocks of the Lupsa "Series”: Spathian shales;
Anisian and Ladinian limestones (Botusg Klippen)

3. Olistoliths with rocks of the Zimbru "Series”: Lower Ladinian-Rhaetian,
7 grey Lower Jurassic limestones (lower olistoliths of the Mts
Rardu, Popii Rariului)

4. Highinig Nappe and derived olistoliths; Highinis " Series”:
Spathian and/or Lower Anisian sandstones and red shales, Anisian and
Ladinian dolomites and limestones, Lower Jurassic red limestone, in addition

Upper Barremian?-Lower Bedoulian limestones, marls, shales
- 5. Breaza Nappe: serpentinites.

* Questionable "Transylvanian” origin
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Fig. — Triassic and Lower Jurassic formations of the Transylvanian Nappes and Klippen.

1, reefoid limestone; 2, bedded limestone; 3, thin bedded dark limestone; 4, red Platten and Bankkalk; 5, red Knolenkalk; 6,

limestone breccia; 7, dolomite; 8, 8, red cherty limestone; 9, red cherty Knolenkalk; 10, red jasper; 11, crinoidal limestone;

12, oolitic and pisolitic limestone; 13, sandy limestone; 14, conglomeratic limestone; 15, marl; 16, silty shale; 17, sandstone;
18, pillow lava.
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Nappe, developing Uhlig’s original views. According
to Sandulescu (1975 a, b), the Highimas Nappe is
also represented in the Pergsani Mts, namely by the
group of the Meresti klippen which are composed by
thick-bedded to massive light coloured Upper Juras-
sic limestones. This structural correlation is ques-
tionable since the Meregti klippen do not include Ur-
_gonian limestones and their emplacement occurred ear-

lier, during the Aptian and not in the course of the
Albian.

Neither Uhlig nor Ilie did include in the rock se-
quence of the Transylvanian, respectively the Persani
Nappe, Triassic igneous rocks. Ilie assumed that the
mafic and ultramafic rocks of the Persani Mts are Cre-
taceous in age. That most, if not all, of the pillow-lavas
of the Persani Mts are in fact Triassic in age has been
demonstrated by Patrulius (1960): "des éruptions de
diabases ont certainement eu lieu dans les Carpates
Orientales pendant le Trias, car dans les Monts Persani
il y a des calcaires carniens rouges... qui contiennent
des fragments de diabases et sont intimement associés
a de telles roches”. This discovery opened new hori-
zons for the interpretation of the origin of klippen.

Another fact which complicated the structural clas-
sification of the klippen was the discovery in the
Rarau area of several Triassic allochthonous rocks,
such as Amisian massive Steinalm-like limestones, or
Daonella jasper beds, and marls with Monotis sali-
naria (Popescu & Patrulius, 1964) which did not
fit into the rock-sequence firstly assigned either to
the Transylvanian or to the Pergani Nappe. Conse-
quently the rocks in question were listed under the
label :”Rarau Series” (Patrulius, 1967). This name
ought to be abandoned since it has been proved that
in the ” Rardu Series” two separate rock-sequences have
been artificially linked together, namely the Haghinis
and the Zimbru series, the former being Lower (7) and
Middle Triassic in age with a cap of Hettangian lime-
stone, the latter, Ladinian to Rhaetian in age, with an
assumed cap of grey Sinemurian limestone. The rock-
sequence first assigned to the "Transylvanian Nappe”
in the Persani Mts is also to be split into two quite
distinct "series” as originally suggested by Patrulius et
al. (1966): the Lupsa "Series” proper to the Pergani
Nappe stricto sensu and the Olt ”Series” proper to the
Olt Nappe (Patrulius in Patrulius et al., 1979).

As "Transylvanian Nappe” there is no particular
group of klippen (there are four distinct ones in the
Rarau Syncline) for which the name can be retained,
but we can still use it for designating the uppermost
nappe system of the East Carpathians.

In fact each of the four Triassic rock sequences orig-
inally grouped two by two into the restored ”Transyl-
vanian” and "Rardu Series” is capped by a different
Lower Jurassic formation. Each comes from a differ-

D. PATRULIUS

ent zone as concerns both the facies and the tectono-
magmatic evolution and consequently represents an in-
dependent "series” (Figure) namely: the Zimbru ”Se-
ries” (lower klippen of Mount Rariu), the Olt ”Series”
(Olt Nappe including the lower klippen of the Persani
Mts), the Lupsa ”Series” (Persani Nappe including the
upper klippen of the Pergani Mts), the Haghinig ”Se-
ries” (Haghinig Nappe, including the upper klippen of
Mount Rarau).

Zimbru " Series™

With some minor exceptions, the characteristic
rocks of the Zimbru Series are concentrated in the
Rardu Syncline. Their restored sequence includes, in
ascending order: Daonella jasper beds, the Zimbru
Limestone, the Popi Limestone, the Salinaria Marls,
black Rhaetian limestones with Késsen fauna, Sine-
murian grey limestones. The last two types of rocks
occur only as large boulders.

1. The Daonella jasper Beds, some 20 m thick, are
divisible into two members. The lower one (13 m)
consists of hematitic jaspers and dark grey-greenish
or variegated radiolarites interbedded with centimet-
ric beds of limestones. Both the radiolarites and the
limestones contain Daonella pichleri (GUMBEL). The
upper member (7 m) is mainly composed of grey-
greenish and red cherty limestones with centimetric
interbeds of variegated shales. Its faunas includes:
Daonella ndica KiTTL., D. tyrolensis KirTL., D.
sp. ex gr. D. reliculala, a poor assemblage of con-
odonts, varied foraminifers and a rich assemblage of
radiolarians with several species of Palaeoscenidiidae,
Entactiniidae, Eptingiidae, Oertlisponginae and Fore-
manellinidae, shared in common with the Radiolaria
assemblage proper to the Buchenstein Beds of the Vi-
centin Alps (Dumitrica, 1978 a, b; 1982 a, b, ¢).

2. The Zvmbru Limestone, some 80 m thick, builds
up the imposing mass of the Piatra Zimbrului Klippe.
It is light grey in colour with some pink or reddish
layers. Thick beds of micrite or pelmicrite alternate
with bioclastic calcarenites which contain corals and
Colospongia. Its base consists of a reddish cherty lime-
stone with a connodont assemblage characteristic of
the Upper Langobardian (Mirduti, Gheorghian, 1978)
including Metapolygnathus mungoensis (DIEBEL), M.
mostlert KozUR, Gondolella palata BENDER, G. foliala
(Bupurov), Gladigondolella tethydis (HUCKRIEDE),
Several meters higher up there are lumachelles with
Halobia vizaurila KITTL., a species characteristic of
the Lower Carnian. The top of the Piatra Zimbrului
Klippe includes a thick bed of reddish limestones with
Halobia vizaurita KiTTL. and Gondolella cf. polyg-
nathiformis Bup. & STEF.. It is overlain by bioclastic
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limestone with corals, sponges, gastropods and Crura-
tula damesi BITTNER. Thus most of the Zimbru Lime-
stone is Lower Carnian (Julian) in age.

3. The Popi Limestone is at least 60 m thick (the
Popcii Mari Klippe), decimetric to metric bedded, usu-
ally darker in colour than the Zimbru Limestone, with
brown to black small chert nodules or thin bands. In
several klippen the dark-coloured limestones alternate
with light grey, yellowish, pink, red or violet stained
and glauconitic limestones, some of them nodular.
Their commonest microfacies are: (1) coarse sandy,
bioclastic and to some extent also oolitic calcarenites;
(2) bio- and pelmicrites. Their fauna includes the fol-
lowing species recorded by Patrulius et al. (1971),
Baltreg (1973), Turculet (1976 a, b), Iordan (1978 a),
Mirdutd, Gheorghian (1978): Halorites spp. of the
Catenati group, Arcestes stenostomus MoJs., Stenar-
cestes cf. piychoides (Mo1is.), Paracladisciles diutur-
nus (MoJs.), Cladiscites cf. monticola (MoJis.), C.
quadratus (Mo1s.), Placites aff. polydactylus (M0Js.),
Megaphyllites jarbasoides KUHN, Rhacophyllites occul-
tus (MoJis.), Halobia styriaca (MoJis.), H. beyrichi
(MoJs.), H. austriaca MoJss., H. praesuperba KITTL.,
H. fallax MoJs., H. hyatti KITTL., (together with
Halorites spp.), Koninckina leopoldiausirice BITTNER,
Neoreizia sp. ex gr. N. superba (SUESS), Zugmay-
erelle of. eurea DAGYS, Fissithynchia fissicostata
(Sugss), Ozycolpella ozycolpos (EMMRICH), Laballa
suessi (WINKLER), Triadihyris gregariaeformis ZUG-
MAYER), Stromatomorpha oncescui BALTRE§. The
conodont assemblage from the lower part of the Popi
Limestone with Gondolella polygnathiformis Bup. &
STEF., Metapolygnathus nodosus (HAayAasHl) and M.
permicus (HAYASHI) points out an Uppermost Car-
nian age, that of its upper part, with Metapolygnathus
abnepsis (HUCKRIEDE) and Gondolella steinbergensis
(MosHER), a Middle to Upper Norian age.

4. The Salinaria Marls, which exceed 20 m in thick-
ness, compose small olistholiths south of the Rarau
Summit. They consist of marly, slightly silty shales
alternating with 10-40 cm thick beds of biomicritic
or sandy limestones. Apart from Monotis salinaria
(BRONN), their poor fauna includes Megaphyllites and
Placites species, as well as discoidal to globose speci-
mens of Helerastridium.

5. The dark grey to black Rhaetian lime-
stones contain a varied fauna. The follow-
ing species have been listed by Mehrhart (1910),
Popescu, Patrulius (1964), Mutihac (1968), Patrulius
et al. (1971), Turculet (1971), Iordan (1978 b):
Rhaetina gregaria (SUEsS), R. piriformis (SUESS),
Zeilleria norica (SUESS), Z. elliptica (ZUGMAYER),
Z. of.  austriaca (ZUGMAYER), Triadithyris grae-
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garieformis (ZUGMAYER), Fissirhynchia fissicostata
(Suess), Austrirhynchia cornigera (SCHAFHAUTL),
Euzinelle pamirensis (DAGYS), Sinucosia emmrichi
(Sugss), Laballa aff. suessi (WINKLER), Zugmay-
erella koessenensis (ZUGMAYER), Pisoidea uncinata
(ScHAFHAUTL), Chlamys valonensis (DEFRANCE),
Lopha haidingeriana (EMMRICH), Thamnasteria rec-
tilamellosa (WINKLER).

6. Younger than the Triassic Zimbru ”Series”, but
assumed to belong to the same unit, are: (1) Lower
Sinemurian, massive argillaceous, dark-coloured lime-
stones, with Fuagassiceras sauzeanum (D’ORBIGNY)
and Spiriferina alpina (OPPEL) (Turculet, 1976 c);
(2) Pliensbachian sandy limestones and silty marly
shales with Zedleria waterhausi (DAVIDSON) and Pi-
arorhynchia sp. ex gr. P. juvenis (QUENSTEDT)
(Stanoiu, 1967).

7. The youngest member of the Zimbru Unit con-
sists of Barremian massive limestones with corals and
Palorbitolina lenticularis (BLUM.). 5

Qutside the Rardu Syncline scarce and minor rem-
nants of the Zimbru "Series” are represented by:
(1) Upper Norian grey sandy limestone with ”Mono-
tis” substriata HORNES and Rhaetian grey limestone
with Rhaetina gregaria (SUESS) in the Haghimag Syn-
cline; (2) Middle Norian dark grey shales associated
with thin bedded grey limestones with Halobia fallaz
MoyJs., as well as Rhaetian black limestones with large
megalodonts in the Pergani Mts.

Olt ”Series”

The restored Triassic rock-sequence of the Olt
Nappe, some 200 m thick, includes in ascending order
serpentinites, gabbros and dolerites, basalts, mainly as
variolitic pillow lavas associated with volcanic clastics,
radiolarian jaspers, argillaceous shales and red or grey
nodular limestones, bostonitic porphyries and subordi-
nate andesites (Patrulius, 1960; Cioflica et al., 1965),
Hallstatt Limestones ranging in age from the Langob-
ardian to the top of the Norian and equivalent massive
light-coloured limestones and subordinate dolomites,
Rhaetian encrinitic white limestones, Middle Hettan-
gian to Lower Carixian Adnet Limestone.

In the huge klippe of Paraul Rotund (northern
Persani Mts) the sequence of the pillow lavas includes
a metric bed of red limestone whose conodont assem-
blage with Gondolella cf. timorensis NoGaMI, listed
by Mirdutd (in Patrulius et al., in press), points out
a Lower Anisian age. The white limestones overly-
ing the volcanics of the same klippe contain hear their
base a Ladinian conodont assemblage with Gondolella
trammeri (Kozur). In the Persani Mts the oldest
fauna of the Hallstatt Limestones, with Joanniles and
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Sirenttes species, Gondolella tadpole HAYASHI and G.
cf. mostlers KozURr, points out a Lower Carnian age;
their youngest conodont assemblage, with Parvigon-
dolella lata KozUR and Metapolygnathus bidentatus
(MOSHER, listed by Mirdutd, — an Upper Norian age.
The Hallstatt Limestones of the Olt ”Series” are rather
poor in ammonites in the Persani Mts, but rich in halo-
biids and monotids. The following species have been
identified so far: the Upper Carnian Halobia carnica
GRUBER associated with Anatomites sp., Gondolella
polygnathiformis Bup. and STEF. and Metapolyg-
nathus nodosus HavAasHI, the late Upper Carnian-
Lower Norian Halobia styriaca (MoJs. alone or lo-
cally associated either with H. beyrichi Mois. or
with H. charlyana Mois., Halobia austriaca MoJs.
and a younger subspecies associated in the Meghieg
Valley with Metapolygnathus posterus (Kozur and
MOSTLER), M. abneptis spatulatus (HavasHi) and
Gondolella steinbergensis (MosHER) (Mirduta, Gheor-
ghian, 1978), Halobia fallaz MoJs. (=H. superbescens
KiTTL.), Monotis rudis (STOPPANI) and "M”. ho-
ernest KITTL just below the first occurrence level
of Metapolygnathus bidentatus (MOSHER) and in the
stratigraphic range of this conodont species (Haghimas
Valley, Varghig Valley), -Monotis salinaria (BRONN)
only in the Rardu Syncline.

In some klippen of the Persani Mts the Hallstatt
Limestones cover the whole interval ranging from the
Lower Carnian to the Upper Norian (Haghimag Val-
ley), in others these rocks underlie white massive lime-
stones and dolomites (Tepeia Ormenigului), are in-
terbedded with them (Pietrele lui Murgoci) or lie on
top of them (Meghies Valley and Hill).

The Hallstatt Limestone of the Meghies Klippe is
overlain by a bed of red encrinitic limestone with
abundant brachiopods (Patrulius et al., 1971; Iordan,
1978 a) among which: Ozycolpella eurycolpos (BiT-
TNER), Laballa suessi (WINKLER), Sinucosta emmrichi
(Sukss), S. acerrima (BITTNER), Fissirhynchia fissi-
costata (SUESS), Neoretzia superba (SUESS) [(=N. su-
perbescens (BITTNER)], Aulacothyris conspicua BIT-
TNER. These limestones with brachiopods are directly
overlain by unconformable Lower Sinemurian Adnet
Limestone with Paradasyceras uermosiensis (HER-
BICH), Arnioceras and Charmasseiceras species.

Younger than the Upper Norian Hallstatt Lime-
stone and the red encrinitic bed of the Meghies Klippe
are white-grey encrinitic calcarenites (" Drnava facies”)
building a small olistolith on the eastern slope of the
Varghig Valley (northern Persani Mts). These de-
serve special attention because their fauna is a mix-
ture of forms known so far only from the Triassic or
only from the Lower Jurassic: Pseudolimea drnavensis
(KocHaNovA), Ozytoma inaequivalvis (J. SOWERBY),
Zeilleria norica (SUESS), Z. elliptica (ZUGMAYER), Z.
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aff. austriaca (ZUGMAYER), Z. moisseievi DAGYS, Fis-
sirhynchia fissicostata (SUESS) make good company
with Antiquilinag succinia (SCHLOTHEIM), Pseudolimea
hettangiensis (TERQUEM), Furcirhynchia and Cirpa
species as well as several spiriferinids of Lower Jurassic
habitus. This fauna is most probably Upper Rhaetian
in age.

Besides the Ladinian conodonts recorded from their
base, the white massive limestones synchronous with
the Hallstatt Limestones contain the following fos-
sils: Potkiloporella duplicata Pia, corals (some of them
arborescent), abundant calcareous sponges, scarce
medium-sized megalodonts and pectinids, occasionally
also halobiids such as Halobia praesuperba KiTTL, H.
ocevjana KITTL and H. austrica Mois. (=H. bukowvi-
nensis KITTL) in the Izvoru Malului Klippe (Rarau
Syncline), gastropods, very scarce ammonites, such-
as Lobites (Frunzar Klippe in the Comana Valley),
echinoids and crinoids, the cycloid anthropod Cyclo-
carcinides (Frunzar, Izvoru Malului), in places abun-
dant brachiopods namely: Costispiriferina, Pezidella
and Rhaetina species in the Lower Carnian limestones
of Frunzar (Iordan, 1976), Tetractinella dyactis (BrT-
TNER), Anisactinella quadriplecta (MUNSTER), Schwa-
gerinella schwageri (BITTNER) in Carnian-Lower No-
rian limestones near Comana de Sus, Neoretzia fastosa
(BITTNER), Laballa suessi (WINKLER), Koninckina
leopoldiausiriae BITTNER, Amphiclina spp., ”Rhyn-
chonella” salinaria BITTNER, ”Aulacothyris” sp. ex
gr. "A.” kuehni JEKELIUS in the Norian limestones of
the Surmanu Klippe (Central Pergani Mts) (Patrulius,
1967; Patrulius et al., 1971).

In the Haghimas Syncline the Olt Nappe has left
only small olistoliths and boulders consisting of ser-
pentinites, variolitic pillow lavas, red Upper Carnian
limestone with Jovites, Middle Norian Hallstatt Lime-
stone with Placites, Cladiscites, Paracladiscites, Disti-
chites and Halorites species (Mojsisovics, 1873, 1893),
marly limestone with Monotis haueri KITTL (Grasu,
1970), Hettangian and Sinemurian Adnet Limestone
(Vadasz, 1915).

In the Rardu Syncline, apart from the large Breaza
Outlier consisting of serpentinites (Sandulescu, 1973),
the Olt ”Series” is represented only by modest débris
composed of dolerites, basalts and basaltic clastics,
quartz syenites and anorthosites, hematitic jaspers,
Hallstatt Limestones ranging in age from the Up-
per Ladinian to the Upper Norian, also Carnian to
Upper Norian light-coloured biodetrital and biocon-
structed limestones. Hematitic jaspers with Radio-
laria outcropping on the northern slope of the Fundu
Pojoratei Valley and overlain by basalts are Carnian
in age (Dumitrica, oral information). In the Mices
Stream boulders of Norian red limestone are stud-
ded with angular fragments of basalts. Thus there
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are good reasons to assume that in some parts of the
area from which the Olt Nappe was derived the vol-
canic activity persisted long after the Ladinian. The
fauna of the Hallstatt Limestones includes ammonites
and bivalves, characteristic of the Archelaus Zone
(Paul, 1876; Kittl, 1912; Turculet, 1971): Protrachyc-
eras archelaus (LAUBE), Arpadites cinensis MoJs.,
Daonella pichleri (GUMBEL), D. pauli (KrrTL), D.
badiotica MouJs., D. tripartita K1TTL, (in addition
also Metapolygnathus hungaricus KozZUR and VEGH in
the klippe of Dealul Cailor); the Aon Zone (Mojsiso-
vics, 1879, 1882): Trachyceras aon (MUNSTER), Pro-
trachyceras furcatum (MUNSTER), Joanniles johan-
nisaustriae (KLIP.), Coroceras hypsocarenum (MoJs.),
Arcestes, Megaphyllites, Cladiscites and Mojvariles
species in the surrounding of Pojorata; the Magnus
Zone: Juwvavites sp., together with' Metapolygnathus
abneptis spatulatus (HAYASHI) in the Maceg Stream;
the Upper Norian: Placites myophorus (MoJs.) and
Monotis salinaria BRONN in the Maceg Stream (Mu-
tihac, 1968); Rhacophyllites despectus MoJis. and
Megaphyllites insectus MoJs. at the sources of the
Mesteacan Valley (Mojsisovics, 1879). The fossils of
the white reefoid limestones (Kittl, 1912; Mutihac,
1968; Turculet, 1971; Iordan, 1978 a) are characteristic
of the Upper Ladinian: Daonella pichler: (GUMBEL);
the Lower Carnian: Cyclocarcinides sp.; the Upper
Carnian: Halobia praesuperba KiTTL (sub H. fallax
MoJs. in Mutihac , 1968); the Norian: Sinucosta
bittner: DacYs (klippe of Izvoru Malului); the Up-
per Norian-Rhaetian: Neoretzia superba (SUESS), Zug-
mayerella koessenensis (ZUGMAYER), Pisoidea unci-
nata (ZUGMAYER), Zeilleria austriaca (ZUGMAYER),
(Fundu Pojoratei Valley).

The Adnet Limestone recorded from the Rardu Syn-
cline (Dealu Prasca) is Upper Sinemurian in age (Ob-
tusum, Oxynotum and Raricostatum zones).

The latest volcanic products underlying the Upper
Ladinian or Carnian limestones of the Olt Nappe are
characteristic of insular arc volcanism. After their em-
placement the volcanic complex has been subjected
to intense erosion. In places Norian limestones with
Monotis resting directly on gabbros include angular
fragments from their underlying rocks (Haghimas Val-
ley in the Persani Mts). Another significant uncon-
formity is between the Triassic rock sequence and the
Adnet Limestone (Meghieg Hill)

Lupsa ”Series”

The Triassic rock-sequence of the Persani Nappe
amounts to at least 500 m thickness and ranges in age
from the Spathian to the Lower Ladinian. It is uncon-
formably overlain by Upper Sinemurian and/or Lower
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Pliensbachian calcareous sandstones and sandy lime-
stones. The Lupsa ”Series” has its fullest development
in the southern part of the Pergani Mts; in the north-
ern part of the same area its thickness is around 300 m
and its upper part consists only of Steinalm Limestone.

Where fully developed (Lupsa Outlier), the Lupsga
"Series” includes in ascending order: Upper Spathian
Werfen Limestone, Anisian Cuciulata Limestone with
two members of Schreyeralm Limestone, Lower La-

“dinian white massive limestone (Plesita Corbului Out-

lier). The Werfen Limestone consists of grey argilla-
ceous to marly silty shales and siltstones with interbed-
ded centimetrtic silty and sandy limestones, some of
them lumachellic, with Costatoria costala (ZENKER),
Eumorphotis inaequicostata (BENECKE), E. teller:
BITTNER, Leplochondria inequisiriata (SCHLOTHEIM)
and scarce specimens of Tirolites sp. Its spore-pollen
assemblage is characteristic of the Densoisporites ne-
jburgii Zone (Antonescu et al., 1976). The Cuciulata
Limestone, well exposed on the northern slope of the
Lupsa Valley (type section) consists of submettic to
metric, closely packed beds of grey pseudosparitic lime-
stone, some of them vermiculated, alternating with
decimetric to centimetric beds of darker-coloured lime-
stones with argillaceous coatings of the uneven bed-
ding planes. Its lower part includes a layer of centi-
metric beds with Costatoria costata (ZENKER). The
lower member of Schreyeralm Limestone is composed
mainly of uniform vivid, red decimetric to metric beds,
some of them with red cherts, and of subordinate
nodular violet and grey-greenish stained beds, with
ammonites (Balatonites sp.), scarce brachiopods such
as Koeveskallina koeveskalyensis (STUR), and abun-
dant conodonts among which Gondollela timorensis
NoGami, G. bulgarice BupDUROV, Kamuellerella sub-
symmetrica GEDIK,- Ketinella langeri GEDIK, Nico-
raella kockeli (TATGE) (Mirdutd, Gheorghian, 1978).
The upper part of the Cuciulata Limestone is lo-
cally replaced by dolomites. The Upper Schreyeralm
Limestones have yielded Flezoptychites and Gymniies
species and a poor conodont assemblage with Gon-
dollela excelsa MosHER. The base of the overlying
white-grey massive limestone (Plesita Corbului Out-
lier) contains a Ladinian assemblage of conodonts with
Gondolella transita KozUr and MOSTLER besides G.
acuta Kozur (Mirdutd, Gheorghian, 1978).

The Lower Jurassic rocks which overlie the Triassic
Lupsa ”Series” compose the Racila Formation which
amounts to some hundreds of meters in thickness. Its
lower part consists of sandstones and sandy encrinitic
limestones with Gryphaea mcculocht J. SOWERBY, its
upper part of grey marls and limestojpres with Pliens-
bachian and Toarcian fauna.

A characteristic klippe of the Persani Nappe with
Steinalm Limestone is the one of Coltii Nadagului. Its
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rock-sequence includes in ascending order: Cuciulata
Limestone (250 m), a 10 m thick breccia composed of
Schreyeralm Limestone, white or pink Steinalm Lime-
stone (30 m) replaced by dolomites along the strike.
The following species of ammonites, brachiopods (Pa-
trulius, 1960; Patrulius et al., 1971) and conodonts
(Mirautd, Gheorghian, 1978) have been listed from the
Schreyeralm Limestone: Beyrichites sp., Balatonites
sp., Mentzelia ptychitiphylla (BITTNER), Koeveskallina
koeveskalyensis (STUR), Pezidella sturi (BOECKH),
Volirhynchia sp. ex gr. V. volilans (BITTNER), Neo-
retzia sp. ex gr. N. preetziosa (BITTNER), Nicoraella
kockeli (TATGE), N. germanica (KozUR), Gondolella
bulgarica (BuD. and STEF.), G. bifurcate (Bup. and
STEF.), Kamuellerelle subsymmeirica GEDIK, K. sey-
ment GEDIK, K. gebzeensis GEDIK, Ketinella lan-
geri (GEDIK), K. mezicavaia GEDIK. The overlying
Steinalm Limestone contains abundant Diplopora hel-
vetica P1A and scarce specimens of D. hezaster Pia,
Oligoporella pilosa intusannulata Pia, Macroporella
sp. (Patrulius, 1970). The associated foraminifera
are Pilammina densa PANTIC, Meandrospira dinarica
Kocu-DEvV., Angulodiscus pragsoides (OBERHAUSER).
Further north, in the klippe of the Rica Hill, the
Schreyeralm Limestone is reduced to a decimetric bed
with Meandrospira pusille Ho, overlain by Steinalm
Limestone whose base contains a similar assemblage
of foraminifera and in addition Glomospirella grandis
(SALAJ). The sequence of the Rica Hill proves beyond
any doubt that M. pusilla persisted long after the end
of the Spathian.

In the Rardu Syncline remnants of the Pergani
Nappe are represented by the klippen of the Florea
Valley and of the Botus Quarry (Sandulescu, Tomescu,
1978). The Florea Klippe consists in ascending order
of: (1) Cuciulata Limestone, (2) a dolomitic breccia
and (3) bedded limestones with Meandrospira dinar-
tca KocH-DEV. The members of the Botusg Quarry
Klippe are: (1) bedded black limestones with Physo-
porella, (2) massive grey limestone with Turritellella
mesoiriassica KOEHN.-ZAN. and Gondolella bifurcata
Bup. and STEF. (Upper Anisian), (3) bedded black
and red limestones, assumed to be Ladinian in age.

Haghinis ”Series”

The rock sequence of the Highinis Nappe, some
200 m thick, is illustrated by the Upper Klippen of
Mount Rarau and its surrounding heights (Creasta
Haghimagului, Pietrele Doamnei). Its members are:
(1) coarse quartzitic sandstones, some conglomeratic;
(2) red argillaceous silty shales with a local interbed
of red limestone; (3) massive dolomites or dolomitic
breccia with local development; (4) poorly bedded
grey to almost black limestone with interbedded lenses
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of dolomite; (5) massive, light-coloured Steinalm-like
limestones, mainly composed of bioclastic calcarenites
with Meandrospira; (6) several meters thick, pink or
light-grey micritic limestone with abundant juvenile
specimens of halobiids, assumed to be Ladinian in age.
The Spathian ? and Middle Triassic Haghinig ”Se-
ries” is overlain by Upper Hettangian red, argillaceous-
sandy encrinitic or oolitic to pisolitic limestones with
Schlothetmia sp.. These rocks are filling in narrow
crevices in the Triassic limestones. Next to the Triassic
and Jurassic limestones comes a thick, unconformable
mass of grey or pink limestones with abundant corals.
These Urgonian limestones grade upwards into yellow-
ish argillaceous limestones crowded with orbitolinids.

The Triassic-Lower Jurassic rock sequence of the
Haghinig ”Series” has close affinities to the correspond-
ing one of the Bucovinian Nappe. So we may as-
sume that among the Transylvanian units the Haghinig
Nappe was closest to the area from which the Bu-
covinian Nappes_ were derived. On the other hand
the Zimbru ”Series” with its Wetterstein-like Zim-
bru Limestone, its Norian rocks with terrigenous ma-
terial and especially its black Rhaetian limestones
with Kossen fauna can be best compared to the rock-
sequences of the Lower Codru Nappes (Apuseni Mts).
These are the reasons why we assume that the original
position of the Olt and Lupsa ”Series” was between
the western Zimbru ”Series” and the eastern Haghinis
"Series”.
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Résumé: Les klippes des Monts Pergan:t (Carpathes Orientales). Les klippes des Monts
Persgani, initialement attribuées en totalité & la nappe de Pergani ou 4 la nappe transyl-
vaine, constituent plusieurs groupes différents entre eux par Iintervalle stratigraphique
des successions représentées, les faciés de certaines formations synchrones et partielle-
ment aussi par l'ordre de la mise en place. A base de ce dernier critére on distingue:
(1) des olistolithes constitués par les formations propres aux "séries” d’Olt (Anisien-
Jurassique inférieur) de Pergani (Scythien-Jurassique inférieur) et de Zimbru (Norien-
Rhétien); (2) des olistolithes formés par les roches propre & la formation de Carhaga
(Callovien-Néocomien); (3) les lambeaux de la nappe d’Olt; (4) les lambeaux de la nappe
de Persani; (5) des olistolithes de calcaires jurassiques qui constituent le groupe de klippes
de Meresti et qui se trouvent situées a la base de la couverture post-nappe. Le territoire
de distribution des klippes couvre deux unités structurales de formation plus récente: la

nappe bucovinienne et 'unité de Varghis.

1. INTRODUCTION

When Uhlig (1907) first defined the Transylva-
nian Nappe, he grouped in one stratigraphic column
Triassic and Jurassic formations from different klip-
pen scattered within or overlying the Lower Creta-
ceous Wildflysch of the Raridu and Haghimag synclines
(Uhlig’s ”ostkarpatische Randmulde der mesozoische-
crystalline Zone)”.  This column includes: Wer-
fen Shales, Muschelkalk (Gutenstein Limestone of
later authors), Ladinian and Upper Triassic Hallstatt
Limestone, dark-coloured Rhaetian limestones, Adnet
Limestone, nodular limestone with Aspidoceras acan-
thicum, Tithonian-Neocomian white massive lime-
stones. Much later a similar nappe - the so-called
Persani Nappe — has been identified at the southern
end of the East Carpathians (Ilie, 1953, 1954). Accord-
ing to the original definition, the Pergsani Nappe does
not differ in composition and age of emplacement from
the Transylvanian Nappe. Most of its massive white
limestones, initially assigned to the Ladinian, are in
fact Upper Triassic in age and cannot be distinguished
from the equivalent limestones of the Rarau Syncline.
Consequently the Persani Nappe has been considered
to represent only a southern extension of the ” Transyl-
vanian” Nappe (Patrulius et al., 1966), but with two
slices in the Persani Mts: (1) lower klippen consisting

R

of Ladinian mafic rocks and Upper Triassic limestones;
(2) upper klippen composed of Lower Triassic shales
and bedded Anisian limestones. Later on the senior
author of this paper recognized a Rardu " Series”, quite
distinct from the Transylvanian ”Series” (Patrulius,
1967, Patrulius et al., 1971), divisible into two groups
of formations: (1) Ladinian radiolarites and Upper Tri-
assic limestones building up the lower klippen of the
Rariu Mountain; (2) sandstones assumed to be Lower
Triassic in age and massive Anisian limestones com-
posing the upper klippen of the same area. Thus both
the " Transylvanian” and the "Rarau Series” were re-
stored by linking a younger rock sequence (Ladinian-
Upper Triassic) of one group of klippen (lower klippen)
to the older sequence (Skythian-Anisian) of another
group of klippen (upper klippen). These restorations
were based on the concept of "diverticulation”, a pro-
cess in which the upper part of the Triassic cover of
each of the two facies should have been first detached
and earlier emplaced as nappe outlier (lower klippen)
and then the lower part of the cover emplaced as upper
klippen over the former slice. Further investigations
proved this interpretation to be wrong.

Actually the klippen of the Pergani Mts can be clas-
sified in five groups (Fig. 1): (1) klippen of the Pergani
Nappe (outliers and olistoliths), (2) klippen of the
Olt Nappe (outliers and olistoliths), (3) olistoliths and
boulders composed of rocks proper to the Zimbru
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Fig. 1 — Klippen of the Persani Mountains: F - Tithonian-

Neocomian Flysch; W - Barremian-Lower Aptian WildfAysch;

0, L, Z - Olistoliths composed of rocks derived from the Olt,

Lupsa and Zimbru Series; C - sheet olistoliths consisting of the

Carhaga Formation; PN - Persani Nappe; ON - Olt Nappe; M

- Meresti Klippen embedded in the Aptian conglomerates at
the base of the post-nappe cover,

Series (Norian and Rhaetian limestones), (4) sheet-
olistoliths consisting of rocks proper to the Carhaga
Formation (Callovian-Neocomian), (5) the group of
the Meresti klippen (Upper Jurassic limestones). The
last group has been originally included in the Persani
Nappe as defined by Ilie (1953, 1954), respectively the
"Transylvanian Nappe” sensu Patrulius et al. (1966),
but we now know that their emplacement occurred
later on (Upper Bedoulian-Gargasian) just before or
during the deposition of the post-nappe cover, con-
sisting of conglomerates mainly composed of Upper
Jurassic limestones and crystalline schists, but ap-
parently without pebbles of Triassic rocks. Thus we
have good reasons to assume that each of the recorded
groups of klippen comes from a different paleogeo-
graphic zone, consequently representing primarily in-
dependent structural zones.

Considering the principle of ill definition and orig-
inal misuse, the name of ”Persani Nappe” being ap-
plied by its author to three groups of klippen differing
by their origin, should be abandoned, but as it was
first used for the klippen of the southern Persani Mts,
which consist of Lower and Middle Triassic carbonate
rocks and as the definition does not imply either mafic
rocks or Upper Triassic limestones, we may keep it for
designating the outliers composed of the rocks of the
Lupsa ”Series”.

Correlation of the allochthonous Triassic limestones
of the Pergani Mts is based on the fauna and flora listed
by D. Patrulius (algae and associated foraminifera,
brachiopods, mollusca; partial list in Patrulius et al.,
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1971); E. Antonescu (spores and pollen; in Antonescu
et al., 1976); D. Gheorghian (foraminifera, microechin-
odermata, microproblematica; in Mirdutd & Gheo-
rghian, 1978); E. Mirdutd (conodonts; in Mirdutd &
Gheorghian, 1978); M. lordan (brachiopods; 1976,
1978); E. Popa (ammonites and halobiids; in Popescu
& Popa, 1976), C. Tomescu (Spathian bivalves; in Pa-
trulius et al., 1976).

2. STRATIGRAPHY
"2.1. Outliers of the Pergani Nappe and
derived olistoliths

There are two sorts of outhiers detached from the
Persani Nappe: (1) with Spathian shales and bed-
ded dark-coloured Middle Triassic limestones including
thick members of red Schreyeralm Limestone (south-
ern Pergani Mts); (2) with bedded dark-coloured lime-
stones and light-coloured dolomites, overlain by sub-
ordinate Schreyeralm Limestone and thick Steinalm
Limestone (mainly in the northern Persani Mts).
Steinalm Limestone, of questionable origin, also oc-
curs as small olistoliths in the southern Pergani Mts
(Lupsa Valley).

(1) In the southern Persani Mts, the Lupsa ”Series”
characteristic of the Pergani Nappe builds up three
large outliers: Pleaga Lupsei, Plesita Corbului and
Magura Cuciulatei. The Pleaga Lupsei outlier displays
in turn a most complex structure at least with three -
imbricated slices: Lupsa, Pleasa, Plesa Hill (Figs. 2,
&) : :

The Lupsa ”Series” of the large outliers extending
between Comana de Sus in the south and Fantana in
the north includes in ascending order: (1) argillaceous
to marly-silty shales and siltstones with interbedded
centimetric to subdecimetric silty to sandy limestones,
some lumachellic (Spathian) ones; (2) the lower Cuciu-
lata Limestone, mainly thick-bedded, grey, with ver-
miculated beds (Lower Anisian); (3) the lower Schrey-
eralm Limestone, mainly red, partially grey as well,
thick-bedded, with some scarce nodular and cherty
beds (late Lower Anisian and Pelsonian); (4) upper
Cuciulata Limestone, mainly decimetric bedded, dark
grey to almost black (Pelsonian); (5) a rather thin
member of light-coloured limestones with dolomitic
nuclei laterally grading into dolomites (assumed late
Pelsonian in age); (6) the upper Schreyeralm Lime-
stone, red, pink and grey, decimetric-bedded, with
some beds of Flaserkalk or with chert nodules and
bands; in places also with jasper beds (Illyrian and
Fassanian); (7) massive, pink, cream-coloured or light-
grey to almost white, fine granular limestone overlain
by bedded grey limestone in the Plesita Corbului out-
lier (Ladinian, probably including the Langobardian).
The Lupsa ”Series” is capped by the unconformable
Lower Jurassic Racila Formation.
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0 2%m - Plesa Hill PL@O?,UUCLUD?ei Lupga Yalley

Fig. 2 — Pleasa Outlier of the Persani Nappe: B-Badenian breccia; W-Barremian-Lower Aptian wildflysch; Ti-Spathian

formation; 1C-Lower Cuciulata Limestone (Lower Anisian); 15-lower Schreyeralm Limestone (late Lower Anisian and Pelsonian);

uC-upper Cuciulata Limestone (Pelsonian); uS-upper Schreyeralm Limestone (Illyrian and Fassanian); J;1-Racila Formation
(Lower Jurassic).
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Fig. 3 - Klippen of the Pergsani Nappe: 1, reefoid limestone; 2, thick-bedded dark limestone; 3, thin-bedded dark limestone; 4,
red Platten - and Bankkalk; 5, red Knollenkalk: 6, red limestone breccia; 7, limestone breccia in dolomite; 8, dolomite; 9, red
cherty limestone; 10, red jasper; 11, crinoidal limestone; 12, sandy limestone; 13, silty shale; 14, sandstone.
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The type section of the Cuciulata Limestone is on
the southern slope of the Migura Cuciulatei Hill, down
to the Lupsa Stream. The lower Cuciulata Lime-
stone is well exposed along the northern bank of the
Lupsa Stream, where it includes submetric to metric,
closely packed beds of grey limestone, some vermicu-
lated, mainly pseudosparitic, alternating with thinner
and darker-coloured beds, with argillaceous greenish,
reddish and orange weathering coatings of their uneven
bedding planes. As a whole, the Cuciulata Limestone
- recorded as Gutenstein Limestone by Herbich (1878),
Wachner (1918) and Ilie (1953) - is similar to the Bucea
Limestone (Patrulius in Tanovici et al., 1976) from the
Bihor Unit (Apuseni Mts).

The base of the Lupsa Slice (Fig. 3), exposed along
the southern border of the Lupsa Stream, consists of
some 30 m of Spathian argillaceous silty shales and
subordinate limestones with a spore-pollen assemblage
characteristic of Densoisporites nejburgii Zone (An-
tonescu et al., 1976), including the index species: Cy-
cloverrutriletes presselensis (ScHULTZ), Lunatisporites
acutus (LESCHIK), Jugasporites delasaucei (PoT. &
Kraus), Alisporites cymbatus VENK., BEJU & KaR.,
A. landianus BAUNE, Platysaccus papillionis PoT.
& Kraus, as well as abundant Veryhechium reduc-
tum DEUNFF. The lumachellic interbedded limestones
contain the following bivalves (partly listed by C.
Tomescu): Costatoria costata {ZENKER), ”Gervillia”
mytiloides (SCHLOTHEIM), "G.” ezporrecta LEPSIUS,
Unionites fassaensis WISSMANN, Leptochondria inaeg-
uistriata (SCHLOTHEIM), Eumorphotis inaequicostata
(BENECKE), E. telleri BITTNER. In the western part
of this slice the overlying lower Cuciulata Limestone in-
cludes a layer of centimetric bedded limestone with C.
costata. The lower Schreyeralm Limestone of this unit,
some 60 m thick, mainly consists of beds of vivid red,
compact, uniform limestone (S. 181-183) with Nico-
raella cf. kockeli (TATGE), Gondolella bulgarica (BUD.
& STEF.), Lonchodina ? posterognathus (MOSHER),
Hindeodella pectiniformis (HUCKRIEDE) (PL. I). One
bed of violet, grey-greenish stained bioclastic limestone
contains poorly preserved ammonites ( Leiophyllites ?).
A similar limestone, north of the Lupsga Stream (Valea
Gardului) has yielded Balatonites sp. (E. Gradinaru,
oral communication). The upper Schreyeralm Lime-
stone, some 70 m thick, contains in its base (S. 80)
a poor conodont assemblage with Gondolella cucelsa
MOSHER.

In the Pleasa Slice (Fig. 3), the lower Cuciulata
Limestone seems to be extremely thick (some 650 m),
but its considerable development might be only ap-
parent, due to imbrication of secondary slices. The
lower Schreyeralm Limestone, some 80 m thick and
consisting of alternating red and light-grey beds, some
nodular or cherty ones, has yielded rare specimens
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of brachiopods such as Koeveskallina koeveskallyensis
(STUR) and Pezidella sp. ex gr. P. sturi (BOECKH),
as well as rich conodont assemblages at several levels
(S. 40, 41/1, 2) (Mirduta & Gheorghian, 1978) includ-
ing such species as: Gondolella timorensis NOGAMI,
G. regelis (MOSHER); G. bulgarica (Bup & STEF.),
Kamuellerella subsymmetrica GEDIK, Kefinella lan-
geri GEDIK, Enantiognathus ziegler: (DIEBEL), E.
petraeviridis (HUCKRIEDE), Lonchodine ? posterog-
nathus (MOSHER), Ozarkodina saginala HUCKRIEDE,
0. turgida BENDER, O. {tortilis TATGE, O. kochi
HucKRIEDE, Hindeodella pectiniformis (HUCKRIEDE),
H. suevice TATGE, Neohindeodella iriassica riegelt
(MosHER), N. aequiramesa Kozur & MOSTLER, Hi-
bardella magnidentata (TATGE), Cornudine ? lati-
dentata KozUr & MOSTLER, Prioniodina latiden-
tata TATGE, P. muelleri TATGE, P. venusta (Huck-
RIEDE) (Pl. I). Gondolella timorensis persists longer
than G. regalis. Surprising enough is the fact that the
concerned limestones do not display any lithological
feature, suggesting reworking of older sediments to ex-
plain the coexistence of Lower Anisian and Pelsonian
species. In any case, there should be emphasized the
south-Tethyan, ” Anatolian”, stamp of these conodont
assemblages, in flagrant contrast with the submediter-
ranean character of the fauna contained in the overly-
ing Lower Jurassic rocks of the Gresten facies (Racila
Formation). The upper, more uniform and compact
Schreyeralm Limestone has yielded scarce specimens
of Flexoptychites and Gymnites (maybe also Paracer-
alites) and a poor conodont assemblage (S. 41/6, 42)
with Gondolella excelsa (MOSHER) and G. bulgarice
(Bup. & STEF.). :

The northern part of the Plesita Corbului outlier
(Fig. 3) exposes in ascending order: (1) massive light-
coloured dolomites; (2) several meters thick grey lime-
stone; (3) 10 m thick compact red limestone followed
by several meters thick red jaspers, nodular and cherty
limestones (upper Schreyeralm Limestone); (4) some
80 m thick massive pink, cream-coloured, light-grey to
almost white fine granular limestone with Gondolella
acuta {O0ZUR and G. transile KoZUR & MOSTLER in
the base, pointing out a Fassanian age for this mem-
ber whose considerable thickness suggests that higher
terms of the Ladinian could be also represented at the
top of the Lupga "Series”.

The Lower Jurassic Racila Formation crops out with
its full development south of Pleaga Lupsei, along the
upper course of the Racila Stream. It amounts there
to some 300 m in thickness and is divisible into two
members (Fig. 4): the lower one consists of yellowish
weathering, coarse, limy sandstones and of crinoidal
sandy limestones with Grypheea meculochi J. Sow.
and Lobothyris punctata (J. SOWERBY), the upper one
is mainly composed of grey marls and limestones with
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Fig. 4 - Lithological column of the Racila Formation: 1,
marl; 2, marly siltstone; 3, limestone; 4, oolitic limestone;
5, crinoidal sandy limestone; 6, sandy limestone; 7, limy sand-
stone; 8, ammonites; 9, brachiopods; 10, Gryphaea giganiea.

added interbeds of violet sandy siltstone and oolitic
limestone midway between base and top. The fauna
in the base of the upper member includes: Gryphaea
gigantea J. Sow., Entolioides hehlit (D’ORBIGNY),
Chlamys textoris (SCHLOTHEIM), C. bersaskensis
(TieTZE), Spiriferina cf. rostrata (ZIETHEN),
Cuneirhynchia ozynoti QUENSTEDT, C. sp. aff. C.
dalmasi (DUMORTIER); the violet marly siltstones
and oolitic limestones contain an Upper Toarcian am-
monite assemblage with Hammatoceras sp. ex gr. H.
insigne (ZIETHEN) and Pseudogrammoceras spp.

(2) Characteristic klippen of the Pergani Nappe with
Steinalm Limestone are those of: Coltii Nadagului
(west of Racogul de Sus), the Rica Hill, the Haghimas
Hill and the eastern slope of the Varghis Valley, mid-
way between the Varghis village and the Meresti
Gorges.

\ e aereae rh =~ |
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The 300 m thick sequence of the Coltii Nadagului
with upright standing beds includes (Fig. 3): Cuciu-
lata Limestone, mostly thin-bedded, with uneven bed-
ding planes, some with bioglyphs and minute colum-
nalia of Isocrinus (Lower Anisian); (2) red nodular
Schreyeralm Limestone (1 m), with abundant juvenile
specimens of bivalves, succeeded by a breccia up to 10
m thick, composed of reddish and grey-yellowish, vi-
olet stained limestones, some glauconitic, with abun-
dant conodonts, foraminifera, crinoids (columnalia of
Encrinus), brachiopods and scarce ammonites (Lower
Anisian-Pelsonian); (3) dolomites and dolomitic lime-
stones grading laterally into typical Steinalm Lime-
stone, massive, light-grey, white or cream-coloured
and pink stained, bioclastic, arenitic to ruditic, with
abundant dasycladacean algae and foraminifera (Up-
per Anisian). The nodular limestone of member 2
(S. 128/2) contains such agglutinated foraminifera
as Gaudryna iriassica TRIFONOVA and Gaudrynella
kotlensis TRIFONOVA and conodonts such as Enan-
tiognathus bitortus (BENDER), E. latus Kozur &
MOSTLER, Neohindeodella aequiramosa (KozUr &
MOSTLER), N. triassica triassica (MULLER), N. trias-
sica reigeli (MOSHER), Hindeodella suevica (TATGE),
H. pectiniformis (HUCKRIEDE), Hibardella magniden-
tata (TATGE), Ozorkedina kochi HUCKRIEDE, Pri-
ontodina muelleri (TATGE), Diplododella meissneri
(TATGE), Gondolella cf. bulgarica (Bup. & STEF.),
Ketinelle mezicavata GEDIK, K. langeri GEDIK. From
the limestones of the overlying breccia the follow-
ing ammonites and brachiopods have been listed (Pa-
trulius, 1960; Patrulius et al., 1971): Beyrichites sp.,
Balatonites sp., Mentzelia ptychitiphila (BITTNER),
Koeveskalling koeveskalyensis (STUR), Pezidella sturi
(BoEckH), Volirhynchia sp. ex gr. V. volitans (Bit-
TNER), Neoretzia sp. ex gr. N. preiziosa (BITTNER).
The rich conodont assemblage of the same limestones
(S. 128/1, 128/1a-f) includes the following species:
Nicoraella kockeli (TATGE), N. germanica (KOZUR),
Gondolella bulgarica (Bup. & STEF.), G. bifurcala
(Bup. & STEF.), G. ezcelsa (MOSHER), Gladigon-
dolella malayensis budurovi Kovacs & IKozur, Ka-
muellerella subsymmetrica GEDIK, K. seymeni GEDIK,
K. gebzeensis GEDIK, Kelinells langeri GEDIK,
K. mezicavata GEDIK, Neohindeodella aequiramosa
Kozur & MOSTLER, N. triassica triassica MULLER,
Hindeodella suevica (TATGE), H. pectiniformis (HUCK-
RIEDE), Hibardells magnidentata (TATGE), Ozarkod-
ina tortihis TATGE, O. kochi HUCKRIEDE, Cornud-
ma ? latidentata KozUr & MOoSTLER, C. tor-
tiis KozUrR & MOSTLER, FEnantiognathus ziegler:
(DIEBEL), Diplododella meissneri (TATGE), Prioniod-
ina venusta (HUCKRIEDE), P. muelleri (TATGE), Lon-
chodina ? posterognathus (MOSHER), Grodella deli-
catula (MOSHER), Anastrophgnathus sagittalis BEN-
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DER. Their foraminiferal assemblage is dominated by
milliolids and nodosariids. The Steinalm Limestone
contains abundant Diplopora helvetica Pia with scarce
added specimens of D. hezaster P1a, Oligoporells pi-
losa intusannulata P1A, Macroporella sp. (Patrulius,
1970); the associated foraminifera are: diverse var-
iostomatids, Meandrospira dinarica KocH.-Dev. &
PANTIC, Pilammina densa (PANTIC and scarce speci-
mens of Angulodiscus pragsoides (OBERHAUSER).

The klippen of the Rica Hill (Fig. 3) exposes the
following formations in ascending order: (1) massive
light-cgloured dolomite; (2) Cuciulata Limestone, deci-
metric bedded and darker in colour in the lower part,
thick-bedded, grey, and locally vermiculated in the up-
per part; (3) a thin metric member of white dolomite;
(4) a decimetric bed of Schreyeralm micritic limestone
(S. 176/1) with scarce specimens of Meandrospira
pusilla; a nearby block of grey limestones (S. 191) has
yielded a rich Pelsonian assemblage of conodonts with:
Nicoraella kockeli (TATGE), N. germanica (ICOZUR),
Gondolella bulgarica (Bup. & StEF.), G. bifur-
cata (Bup. & STEF.), Gladigondolella malayensis
budurovi KovAcs & Kozur, Kamuellerella gebzeen-
sts GEDIK, K. seymeni GEDIK, K. yurtsever:t GEDIK,
Ketinello mexicavata GEDIK, Enantiognathus msignis
(TaTGE), E. ziegleri (DIEBEL), Lonchodina ? pos-
terognathus (MOSHER), Ozarkodina kochi HUCKRIEDE,
O. tortilis TATGE, Anastrophognathus sagittalis BEN-
DER, Prioniodina mueller: (TATGE) and with scarce
foraminifera and microechinodermata (Pl V); (5)
thick-bedded to massive light-coloured Steinalm Lime-
stone (S. 176/2), pink stained in the base which is bio-
clastic, arenitic, with Meandrospira dinarice KOGH -
DEv. & PANTIC), Glomospirella grandis (SALAJ), An-
gulodiscus pragsoides (OBERHAUSER), Endothyranella
sp., Oligoporella sp. The first three members are Lower
Anisian in age, the last two Upper Anisian (Pelsonian
and maybe also Illyrian). It should be emphasized that
in this section Meandrospira pusilla Ho is still present
in the Pelsonian.

In the klippe of the Highimag Hill the lower mem-
ber of the sequence is the Cuciulata Limestone. Its
top consists of a breccia with fragments of grey lime-
stone in a dolomite matrix. Thick Steinalm Limestone
comes next.

The large klippe of Anisian limestones on the east-
ern slope of the Varghis Valley has a similar compo-
sition, but between the Cuciulata Limestone and the
Steinalm Limestone there are in addition thin lenses
of red Schreyeralm Limestone.

In the upper course of the Lupsa Stream there are
two small olistoliths of Steinalm Limestone exposed
on the northern bank just below a large klippe of
Cuciulata Limestone. The eastern one consists
of pink stained, rather fine-grained limestone with
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scarce brachiopods among which Mentzelia mentzeli
(DUNKER), and poorly preserved ammonites; the west-
ern one 1s composed of white bioclastic calcarenites
rich in dasycladacean algae (Patrulius, 1970) and
foraminifera (listed by Patrulius) such as: Diplo-
pora subtilis Pia, Physoporella aff.  prealpina Pia,
P. minutula (GUMBEL), diverse variostomatids An-
gulodiscus pragseides (OBERHAUSER), Meandrospira
dinarica KocH.-DEv. & PaANTIC, Endothyranella
wirzt KOEHN-ZANINETTI.

2.2. Outliers of the Olt Nappe and derived
olistoliths

Numerous klippen representing outliers of this
nappe include in their lower part gabbros, dolerites,
basalts, to a large extent as variolitic pillow-lava, and
associated with basaltic clastics.

Younger are bostonitic porphyries and subordinate

andesites (Cioflica et al., 1965). Isolated olistoliths
of serpentinites are considered to be derived from the
same nappe. In many instances only basalts compose
the base of the klippen, but in the central part of the
Persani Mts (Olt Défilé) the volcanics mainly consist
of bostonitic porphyries underlain in places by basalts
or gabbros. In some outcrops the latter are crossed by
porphyry veins. Closely associated with the basalts are
red hematitic or black greenish radiolarian jaspers and
argillaceous shales, as well as red or grey limestones,
some nodular.
" In the northern Persani Mts. the sequence of
pillow-lavas composing the klippe of Paraul Rotund
(south of Paraul Caprei) includes a metric bed of red
limestone, whose rich conodont assemblage (S. 2045)
with: Gondolella cf. timorensis Nogami, G. bulgarica
(BUDUROV et STEFANOV), Hindeodelle pectiniformis
(HUCKRIEDE), points out a Lower Anisian age. The
foraminifera listed from the same bed are: Trocham-
mina almialensis ISOEHN-ZANINETTI, Ammobaculites
parallelus  IRELAND, Pilammina densa PanTiC (Pl
I11).

In the same klippe the pillow-lavas are obtained by
bostonitic porphyries. Next comes a volcanoclastic
bed with angular fragments of porphyries in a clastic
matrix of basalts, then light-grey to white bioclastic
limestone with the following Ladinian assemblage of
conodonts, near the base (S. 1269/5): Gondolella ex-
celsa (MOSHER), G. trammeri KozUR, Enantiognathus
ztegleri (DIEBEL), Neohindeodella triassica (MULLER),
Prioniodina muelleri (TATGE). It is the only klippe
of the Persani Mts which provided paleontological ev-
idence that the base of the limestones overlying the
volcanics of the Olt Nappe is Ladinian in age. In this
respect it should be reminded that in the Rariu syn-
cline the Olt 'Series’ includes Upper Ladinian and
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Lower Carnian Hallstatt Limestones (Archelaus and
Aon Zones in the olistoliths of Dealu Cailor).

According to the composition of the Upper Tri-
assic limestones overlying the volcanics, five groups
of klippen (Fig. 5) can be distinguished: (1)
with Hallstatt Limestone only (Lower Carnian-Upper
Norian); (2) with Hallstatt Limestone of reduced
thickness above the volcanics and to the rest with
massive light-coloured limestones and locally also
dolomites (Carnian?-Norian); (3) with red and white
Hallstatt lumachellic limestones in the middle part
of the sequence, between two members of massive
light-coloured bioclastic limestones (Carnian-Norian);
(4) with red Hallstatt Limestone on top of light-
coloured massive or thick-bedded limestones (Carnian-
Middle Norian); (5) with light-coloured massive lime-
stones and dolomites only (Upper Ladinian-Carnian,
Carnian-Norian, or Norian only).

The limestones are disconformably or uncon-
formably overlying the volcanics; in some areas they
rest directly on gabbro. In two places at least the
stratigraphic gap corresponding to the unconformity
covers the whole of the Carnian and part of the No-
rian. On the northern border of the Haghimag Stream

gabbro.

(west of Varghis) red limestone with Monotis includes
angular fragments reworked from the underlying gab-
bro and further north, on the divide between the
Varghis Valley and the Surmanu Valley, basalts are
directly overlain by a late Lower Norian lumachelle
with Halobia styriaca (MoJs.) at one end and H.
charliana (MoJs.) at the other one. From the same
limestone (S. 171/1-3) the following conodonts
have been listed: Melapolygnathus abneptis abnep-
tis (HUCKRIEDE), Gondolella hallstattensis (MOSHER)
and also rich assemblage of foraminifera (Pl. I,
I, 1IV).

If the lower part of the Olt "Series”, besides vol-
canics and Schreyeralm Limestones, includes in ad-
dition other members, is still a matter of conjecture.
We may reasonable assume that this "series” shares in
common with the rock sequence of the Persani Nappe
shales with Tirolites and Costatoria costata (WINK.),
maybe also Anisian thick-bedded, grey Annaberg-like
limestones (Cuciulata Limestone). Such an assump-
tion is based on the following facts: (1) in the central
Persani Mts the volcanics are in places directly un-
derlain by Spathian shales; (2) in the southern Pergani
Mts the basalts include slabs of bedded grey limestone;
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Fig. 6 - Carnian-Norian Hallstatt Limestone on the southern slope of the Highimag Valley: 1, thin-bedded limestone; 2,
massive limestone; 3, red nodular limestone; 4, Halobia styriaca.

(3) in the Comana Valley (southern Pergani Mts) the
base of the Frunzar-Portile de Piatrd klippe is con-
glomeratic with small well rounded pebbles of grey
micrite in the white Carnian limestone.

(1) Klippen of Carnian-Norian or only Norian Hall-
statt Limesfone overlying basalts are exposed on both
sides of the Haghimag Stream (west of Varghis), as well
as further north on the divide between the Haghimas
Valley and the Surmanu Valley. On the southern
slope of the Highimas Valley, some 3 km west of
Varghis, Hallstatt Limestones, 40 m thick, and un-
derlain by pillow-lavas and gabbros, are exposed in
a small quarry by the road side from Baraolt to
Odorhei (Fig. 6). The lower part of this klippe,
on some 15 m thickness, consists of pink, yellowish,
grey, seldom red decimetric to metric bedded lime-
stones and the upper one mainly of red nodular lime-
stones. A slab detached from the main body of the
klippe and outcropping midway between the road and
the Haghimag Stream yielded loannites and Sagen-
ites species, Diplosphaerella radiata I{.-TOLLMANN, as
well as a conodont assemblage (S. 119) with Gondolella
tadpole HAYASHI, Prioniodina ercavala MOSHER, P.
mueller: (TATGE), Enantiognathus ziegleri (DIEBEL),
Hindeodella spenglert (HUCKRIEDE), H. pectiniformis
(HUCKRIEDE), Ozarkodina tortilis TATGE. Next to
this Lower Carnian level, the base of the limestones
exposed in the quarry (S. 119/1) contains such con-
odonts as Gondolella noah HavasHi (formerly listed by
Mirdutd & Gheorghian, 1978, as G. polygnathiformis
Bup. & STEF.), Metapolygnathus nodosus (HayAsHI),
M.abneptis abneptis (HUCKRIEDE), Prioniodina muel-
leri (TATGE); in addition there are Pseudobolivina tor-
nata K.-ToLLMANN and P. globosa K. -TOLLMANN.
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Similar assemblages have also been identified at
the eastern end of this klippe (SS. 121/5, 121/6,
122). Sample 121/6 contains the same species as
sample 119/1 and in addition Gondolella praean-
guste KozUR, MIRAUTA & Mock, and Hin-
deodella suevica (TATGE). Higher up there is a
bed of grey and pink limestone with thin bands
of red chert, and a lumachelle with Halobia car-
nica GRUBER and Analomites sp.  (top of the
Upper Carnian).  The assemblages of the next
beds (SS. 121, 123, 119/2, 119/3, 119/6, 119/7,
119/5) are different. Their most frequent species
are: Gondolella steinbergensis (MOSHER), G. hallstat-
tensis (MOSHER) and Metapolygnathus abneptis ab-
neplis (HUCKRIEDE), in addition: Gondolelle nav-
icule HUCKRIEDE, Metapolygnathus abneptis spatu-
latus (Havasui) and M. multidentatus (MOSHER)
(119/5), Enanthiognathus ziegleri (DIEBEL), Hin-
deodella suevica (HUCKRIEDE), Neohindeodella trias-
sica (MULLER), Hibbardella magnidentata (TATGE),
Ozarkodina tortilis TATGE. In the lower part of this
interval there is a lumachelle with Halobia austriaca
Mous. (121/1) and two others with Halobia styri-
aca (MoJs.) (119/2, 119/3). According to the cono-
donts, the interval with Gondolella steinbergensis, G.
hallstattensis and Metapolygnathus abneptis spatulatus
is Alaunian in age, but the Halobia species point
out a Lower Norian age at least for its lower part.
The top of the nodular limestones is Upper Norian
in age as shown by its conodont assemblage (S.124)
with Gondolelle navicule HUCKRIEDE, G. steinber-
gensis (MOSHER), Metapolygnathus abneptis abneptis
(HUCKRIEDE), M. posterus (Kozur & MOSTLER), M.
bidentatus (MOSHER) juv.
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Fig. 7 — Norian Hallstatt Limestone in the Haghimag Valley: 1, bedded limestone; 2, red nodular limestone; 3, limestone
breccia with nodules of red jaspers; 4, Halobia or Monotis: a, Halobia austriaca; r, Monotis rudis; h, Monolis haueri.

On the opposite side of the Haghimag Stream, at a
lower topographic level, the 15 m thick rock of a small
klippe exposes the following members (Fig. 7): (1)
breccia of red limestone with reworked, scattered frag-
ments of red jaspers; (2) nodular red limestone; (3)
centimetric bedded red limestone and some submetric
to metric beds of pink limestone, the upper ones with
Halobia austrieca MoJis. (young specimens, listed
by Patrulius, 1967 as H. marmorea KITTL) and H.
sp. ex gr. H. halorica MoJs.; a large, loose block
of grey and red-stained limestone standing nearby
has yielded H. fallaz Mous. (listed as H. {ropilum
KITTL by Patrulius, 1967); (4) red and yellowish thin-
bedded Flaserkalk with two lumachellic layers, the
lower one with "Monotis” hoernes: IXITTL and M.
rudis (STOPPANI), the upper one with Monotis hauer:
KIiTTL. Member 2 and the base of member 3 con-
tain scarce specimens of Metapolygnathus abneplis ab-
neptis (HUCKRIEDE), foraminifera (Pl III, IV) and
microechinodermata. Higher up, to the top of mem-
ber 3 (SS. 170/4, 176/5) this species is accompanied
by Metapolygnathus abneptis spatulatus (HaYASHI), M.
posterus (Kozur & MOoSTLER), Gondolella navicula
HuckRIEDE and G. steinbergensis MoSHER. The
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lumachelle with Monotis haueri KITTL and the overly-
ing beds (S. 170/4) contain only G. steinbergensis, but
a loose nearby standing block (S. 170/8), also with
Monotis haueri, has yielded in addition Metapolyg-
nathus posterus (Kozur & MOSTLER) and M. biden-
tatus (MOSHER). Thus it seems that the interval with
M. hauer: straddles the boundary between the Middle
and the Upper Norian.

(2) Klippen with Hallstatt Limestone of reduced
thickness underlying massive white limestones are
common in the central Pergani Mts. The Tepeia Or-
menigului Hill offers a typical example of such a klippe.
Its Hallstatt Limestones with poorly preserved speci-
mens of Cladiscites and large species of Arcestes seem
to be exclusively Norian in age. A lumachellic level of
the overlying massive limestone, not far from the base,
contains Monotis hauvert IKITTL. The massive lime-
stones of a nearby klippe have yielded minute speci-
mens of Worthenia sp. ex gr. W. coronala MUNSTER.

(3) One of the rare cases of Hallstatt Limestones
interfingering with white coarse-grained limestones is
illustrated in the Pergsani Mts by the Pietrele lui Mur-
goci Klippe (Fig. 5). This klippe, located on the
southern slope of the Olt Défilé east of the conflu-
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ence with the Tepeia Stream, exposes in ascending
order the following members : (1) some 15 m of light-
coloured bioclastic calcarenites and calcirudites with
abundant débris of Poikiloporelle duplicata Pia (S.
131/1) and fragments of corals, echinoderms, thick-
shelled molluscs, interbedded with biomicrites with
minute débris of halobiids; (2) 3 m of white biomi-
crite (131/2) with scattered ossicles of crinoids, juve-
nile specimens of halobiids and a poor conodont as-
semblage with Gondolella noah (Havasut) and Enan-
tiognathus ziegleri (DIEBEL); (3) some 12 m of light-
coloured pelmicritic limestones with a lumachellic bed
with Halobiasp. ex gr. H. suesst MoJs. in the base (S.
131/3), with abundant porostromata and the follow-
ing conodonts (S.131/4): Neocavilella tatrica (ZAW-
IDZKA), Gondolella cf. praeangusia Kozur, MIRXUTA
& Mock, G. noah (Havasur), Neohindeodella triassica
triassice (MULLER); (4) 2,5-3 m of compact to subn-
odular pink to red limestone with a rich ammonite as-
semblage listed by Popescu & Popa (1976) and revised
by Patrulius, including Placites placodes (M073s.), sev-
eral arcestids among which Arcestes sp. ex gr. A. acu-
tus (Mo1s.), but no Cladiscitessp., Haloritessp. of the
Acatenati group (transitional from H. macer MoJs. to
H. mitis MoJs.), Megaphyllites sp.; in addition, there
are halobiids at two levels: the lower one with Halobia
styriaca (MoJys.) and H. beyrichi Mois., the upper
o with H. fallax Mois. and H. ausiriaca MoJs.
(new subspecies with sulcate auricle, identical to the
specimens of the lumachelle overlying the H. fallaa
beds in the Meghies Valley), scarce brachiopods (Tor-
dan, 1978), among which Austriellula dilatata (SUESS)
and Koninckina sp., a poor conodont assemblage with
Metapolygnathus abneptis abneptis (HucKRIEDE) and
Gondolella steinbergensis (MOSHER); (5) 3 m of white
bioclastic limestone with abundant algae (Cayeuzia,
Thaumatoporella, Macroporella, Gyroporella) and such
foraminifera as Endothyra kuepperi OBERHAUSER, En-
dothyranella ef. wirzi KOEHN-ZAN., Ammobaculites
sp. and diverse variostomatids with interbeds of pink
encrinitic limestones.

Considering both macrofauna and conodonts the
Carnian/Norian boundary likely lies near the top
of member 3 and the Lower Norian/Middle Norian
boundary in the probably condensed bed with am-
monites, above the level with Halobia styriaca.

Near Pietrele lui Murgoci, medium-sized mega-
lodonts have been found by Dimitrescu (oral informa-
tion) in scattered blocks of white limestone.

(4) The best so far known example of klippen
with red Hallstatt Limestone on top of light-coloured
massive limestones is illustrated by the klippe of
the Meghies Valley which extends northwards on the
Meghies Hill (northern Persani Mts). This klippe
displays an imbricated structure, with three super-
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posed slices. In the lower slice (Meghies Valley)
(Fig. 5), assumed Carnian and Lower Norian, white
massive limestones are overlain by Hallstatt Lime-
stones whose sequence is divisible into three mem-
bers: (1) thick-bedded pink or red micritic limestones
(S. 125/1,2) with scattered specimens of Halobia fal-
laz (Mo3s.) (=H. superbescens KITTL), Gondolella
steinbergensis (MOSHER), G. hallstattensis (MOSHER),
Metapolygnathus abneptis abneptis (HUCKRIEDE), M.
abneptis spatulatus (HAavASHI), M. posterus KoZur
& MosTLER, Diplododella thuringensis Kozur &
MOSTLER, Enantiognathus ziegleri (DIEBEL); (2)
slightly argillaceous bioclastic, more or less encrinitic
dark red bedded limestones (S. 125/3-5) with Halo-
bia austriaca MoJs. (new subspecies with sulcate
auricle), Koninchina leopoldiaustriae BITTNER, ”Aus-
trielulla” halophila (SUESS), a similar conodont assem-
blage including in addition Metapolygnathus posterus
KozuR & MoSTLER and Gondolella navicule Huck-
RIEDE, scarce Foraminifera such as Pscudobolivina
tornate K.-ToLLMANN and Gaudryina kelleri Tap-
PAN, holothurian sclerites such as Tetravirga perfo-
rata MOSTLER, Calclamnella nuda MoSTLER, Theclia
planorbicula MoSTLER; (3) slightly argillaceous mi-
critic thin-bedded red limestones. Limestones similar
to the lasi mentioned ones are exposed further north,
on the western slope of the Varghis Valley just below
the massive Upper Jurassic limestones which compose
the huge klippe of the Meresti gorges. There they con-
tain a lumachelle with Monotis haveri KITTL and such
conodonts as Metapolygnathus bidentatus (MOSHER)
and Gondolella steinbergensis (MOSHER). Thus we
may assume that the Hallstatt Limestones of the lower
slice are Alaunian and early Sevatian in age.

In the middle slice (Meghies Hill) some 60 m
of light-coloured, thick-bedded to massive limestones,
with large colonies of arborescent corals in their mid-
dle part, are overlain by: (1) grey and pink mi-
critic limestones (S. 126/1) with Gondolella steinber-
gensis (MOSHER), Metapolygnathus abneptis abnep-
tis (HUCKRIEDE), Gaudryina kelleri TAPPAN, Cul-
clamnella regularis STEFANOV, Kuehnites slovaken-
sis KozUr & Mock, Achistrum monochordata Hop-
SON, Hamrris and Lawson, and (2) a thick bed of
red bioclastic limestones (S. 126/2) with the same
species of conodonts and in addition Gendolella hall-
stallensis (MOSHER), and Metapolygnathus abnep-
tis spatulatus (HavasHI) as well as abundant bra-
chiopods among which: Ozycolpella eurycolpos (BIT-
TNER), Fissirhynchia fissicostata (SuESss), Neorelzia
superba (SUESS) (N. superbescens BITTNER) Aula-
cothyris conspicua BITTNER, Laballe suessi (Win-
KLER), Sinucosta emmrichi (SUESS), S. accerima
(BITTNER) (Patrulius et al., 1971; Iordan, 1978).
According to this brachiopod assemblage, the Ozy-

4 \l Institutul Geologic al Romaniei
IGR



THE KLIPPEN OF THE PERSANI MOUNTAINS (EAST CARPATHIANS) 41

P

colpella limestone at the top may be early Sevatian
in age. This bed with brachiopods is unconformably
overlain by bedded Sinemurian Adnet Limestone with
Paradasyceras uwermosiensis (HERBICH), Cosmolylo-
ceras canavarit (BONARELLL), Arnioceras and Char-
masseiceras species. !

Younger in age than the bed with brachiopods from
the Meghieg Hill is the Hallstatt Limestone of a small,
tree-stump-like olistolith exposed on the eastern bank
of the Varghig River, just south of the Meresti Gorges.
It is a dark red limestone (S. 109) crowded with am-
monites that cannot be extracted from their matrix.
Its conodont assemblage (Pl. II) includes such species
as:  Parvigondolella lata KozZUr, Metapolygnathus
bidentalus (MOSHER), Chirodella gracilis MOSTLER,
Neohindeodella dropla (Spasov & GANEV), Prionio-
dina muelleri (TATGE).

Further south another small olistolith, hidden
among shrubs and consisting of white-grey encrinitic
limestone, has yielded a remarkable assemblage of
bivalves and brachiopods (listed by Patrulius, in
press), with several genera and species so far known
from the latest Triassic or only from the Lower
Jurassic.  This assemblage includes such bivalves
as: Ozytoma inaequivalvis (SOWERBY) (very abun-
dant), Antiguilina succinta (SCHLOTHEIM), Pseu-

~dolimea drnavensis (KoCKANOVA), P. cf. hettangien-

sis (TERQUEM) and new species, Plagiostoma sp. ex
gr. P. giganteum (SOWERBY), Pleuronectites sp., and
new species of Praechlamys, Entolioides, Filopecten
(7), also Gryphaea. Among the brachiopods there
are: Fissirhynchia fissicostala (SUESS), new specles
of Fissirhynchia, Cirpa, Furcirhynchia, Fimbriothyris
and Dispiriferina, Zeilleria norica (Sugss), Z. el-
liptica (ZUGMAYER), Z. moisseievi (DacGys), Z.aff.
ausiriaca (ZUGMAYER), Aulacothyrs ruedit BITTNER,
new subspecies, new species of Discinisca, "Spirife-
rina” hauwert (SUESS) and allied forms, Sinucesta sp.
We are still in doubt whether this assemblage be-
longs to the latest Triassic or to the earliest Juras-
sic. It should be reminded that Ozytema inaequi-
valvis is common to both, that Suess (1854) records the
group of "Spirifer” rostratus (SCHLOTHEIM), "Lima”
gigantea (SOWERBY) and "Peclen” lasinus NYST
from the Kossen beds, "Spirifer” emmricht SUESS, as
well as ”Spirifer” minsteri DAVIDSON [=Zugmayerella
keossensis (ZUGMAYER)] from the Gresten Beds, and
that the genus Gryphaea occurs as early as the Upper
Triassic.

(5) Klippen composed of massive light-coloured Up-
per Triassic limestones, some with dolomites added,
are fairly common both in the central and southern

IM. lordan also listed some species of Crurirhynchia and
Caucasirhynchia but without serial grindings to support the
generic position assigned to the figured specimens.

Pergani Mts. In the central Persani Mts a typical ex-
ample is the klippe of the Surmanu Hill (some 3 km
east of Racogu de Jos). This klippe (Fig. 5) consists
almost exclusively of biodetrital and bioconstructed
limestones with abundant pharetrone sponges. In
its western part, midway between the base and the
top, a small lens of grey micritic lumachelle with
Monotis hauert KITTL has been quarried out. Fur-
ther east, near the base, the biodetrital limestone
contains a rich Norian brachiopod assemblage with:
Neoretzia fastosa (BITT.), Laballa suessi (WINK.),
Koninckina leopoldiaustrice BrrT., Amphiclina spp.,
"Rhynchonella” salinaria BiTT., Halorelle amphitoma
(BronN.), "Aulacothyris” sp. ex gr. A. kuehni JEKE-
Lius. That the base of these limestones is Carnian
in age, as stated by Patrulius (1973), seems unlikely.
Among the similar klippen of the southern Persani
Mts, the Frunzar-Portile de Piatrd Klippe (middle
course of the Comana Stream (Fig. 5) is particularly
remarkable as concerns the faunal assemblage of its
basal part. This assemblage, pointing out a Lower
Carnian age, includes abundant brachiopods (lordan,
1976, 1978) such as Costispiriferina sp. ex gr. C.
terekhovi DAGYS, Pezidella sp. ex gr. P. strohmayri
(Sukss), Rhaetina sp. ex gr. R. piriformis (SUESS),
a host of bivalves and gastropods, some crinoids, echi-
noids and ammonites among which a species of Lobites,
rather abundant specimens of the cycloid arthropod,
Cyclocarcinides. Some 2 km west of Frunzar, near Co-
mana de Sus, there is a megabreccia composed of sim-
ilar Carnian and maybe also Norian limestones with
such species of brachiopods as: Tetractinella dyac-
lis BITT., Neoretzia schwageri (BITT.), Anisactinella
quadriplecta (MUNST.) as well as probably new species
of Pexidella, Decurtella, Aulacothyris and Aulacothy-
ropsis; in addition bivalves, abundant gastropods and
echinoids are present.

Apart from the Adnet Limestone capping the Up-
per Triassic limestones of the Meghies Klippe, in the
central Persani Mts, there are several olistoliths of
red Lower Jurassic limestones assumed to have heen
derived from the Olt Nappe. These limestones are
of 3 types: (1) nodular with abundant argillaceous
or marly matrix (Ammonitico Rosso), (2) Flaserkalk
and (3) compact, decimetric to submetric bedded.
Their macrofauna consists mainly of ammonites and
aulacoceratids (also belemnitids in certain crinoidal
limestones) and in addition of quite scarce echinoids,
gastropods, bivalves and brachiopods. Among the
listed ammonites, very scarce specimens of Whaene-
roceras, Megastomoceras and Franziceras, recorded by
Patrulius & Popa (1969), point to a Middle Hettan-
gian age. The bulk of the listed ammonite fauna is
Upper Hettangian and Sinemurian in age (Angulata,
Bucklandi, Semicostatum, Turneri, Obtusum, Rari-
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costatum Zones). Rare specimens of Uptonia jamesoni
Sow. point out a Lower Carixian age.

To summarize, the Olt ”Series”, characteristic of the
Olt Nappe (upper part of the former Persani or ”Tran-
sylvanian” Nappe), includes as hypothetical lower
members (Patrulius et al., 1966): Spathian shales and
thin-bedded limestones with Tirolites and Costato-
ria costata (WINKLER), maybe also Lower Anisian,
medium- to thick-bedded grey limestones. Next comes
a Lower Anisian to Lower Ladinian ophiolitic complex
capped by bostonitic porphyries and andesites. This
complex has been subjected to deformation and deep
erosion before the Upper Ladinian. The Upper Trias-
sic rock sequence (Lower Carnian-early Upper Norian)
displays two facies: red Hallstatt Limestone and light-
coloured massive limestones. Some klippen expose
transitional sequences from one facies to the other.
Differences between the Upper Triassic rock-sequences
are not only due to the facies change, but also to the
stratigraphic gap that covers in many klippen the Up-
per Ladinian-Lower Carnian and in some, also part of
the Norian. The Upper Triassic limestones are uncon-
formably overlain by Adnet Limestone. In the central
Persani Mts, the red Lower Jurassic limestones com-
posing olistoliths assumed to have been derived from
the Olt Nappe range from the Upper Hettangian to
the Lower Carixian in age.

2.3. Olistoliths with rocks of the Zimbru
”Series”

Apart from the Triassic Formations building up the
Pergani and Olt Nappes, the Wildflysch of the Persani
Mts incorporated isolated blocks or small lenses of
limestones, whose primary connection with either the
Lupsa or the Olt ”Series” is highly questionable. Such
allochthonous rocks of uncertain origin are exposed
in Valea Oalei (a southern tributary of the Lupsa
Valley) and on the northern slope of the Lupsa Val-
ley (in a ravine facing the confluence with Paraul
Baegilor). The outcrop in the upper course of Valea
Oalei (quite close to the Anisian dolomites of the Bu-
covinian Nappe) includes: (1) dark grey to almost
black marly shales with lumachelles of a fine ribbed
species of Halobia; (2) grey centimetric to decimetric
limestone with red argillaceous coatings of the undu-
lated bedding planes, and with Halobia fallaz Mojs;
(3) grey centimetric bedded cherty limestone with
Halobia cf. fallaz and a related species reminding of
H. mazimiliant KITTL. These rocks are best, compa-
rable to the Norian ones of the Zimbru ”Series” (Popi
Limestone and marls with Monotis salinaria).

In the ravine on the northern slope of the Lupsa Val-
ley, bituminous lumachellic marls and limestones crop
out (Patrulius et al., 1966). Their fauna with Car-
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dinia, Unionites (?), Modielus, and numerous small
specimens of Promathilda (Teretrina) and Zygopleura
points to a depositional environment of diminished
salinity. This list is useless for an accurate stage cor-
relation, but taking into account the fact that from
the Lupsa Valley a black bituminous limestone with
very large megalodonts has also been recorded (Preda
& Ilie, 1940), we may reasonably assume that all such
limestones in the concerned area are uppermost Trias-
sic in age, and thus probably derived from the Zimbru
" Series”.

2.4. Allochthonous Jurassic and Neocomian
rocks of uncertain origin

2.4.1. Apart from the Adnet Limestone which, in
the Meghies Klippe is connected with the Olt ”Series”,
and from the Racila Formation, which forms the nor-
mal cover of the Lupsa ”Series”, in the Pergani Mts
there are Middle Jurassic, Upper Jurassic and Neoco-

‘mian rocks which only occur as olistoliths so that their

primary position with respect to either of the men-
tioned ”Series” is still debatable. As allochthonous
Middle Jurassic rocks should be mentioned in the cen-
tral Persani Mts (southern slope of the Olt Défilé) very
hard quartzitic-limy sandstones with Entolium, and in
the southern Persani Mts (Paraul Biesilor, a south-
ern tributary of the Lupga Stream) Upper Bathonian-
Lower Callovian marly shales with Bositra buchi (ROE-
MER) and Paroecotraustes sp. (Patrulius et al., 1966).

2.4.2. Especially debatable is the primary paleo-
geographic position of the Carhaga Formation (Pa-
trulius & Avram, 1976; Patrulius et al., 1976), which
in the central Persani Mts builds up several sheet-
olistoliths with very complex structure due to intrafor-
mational shearing and faulting. The restored sequence
of the Carhaga Formation (Callovian-Hauterivian) is
some 100 m thick, and includes the following mem-
bers (Fig. 8): (1) Callovian grey, reddish stained
limestones with angular pebbles of crystalline schists,
hecticoceratids, perisphinctids and abundant phylloce-
ratids among which Partschiceras viator (D’ORBIGNY)
(Carhaga Valley); (2) Callovian and/or Oxfordian red
Jaspers and limestones with radiolaria (Carhaga Val-
ley); (3) Upper Jurassic light-grey to almost white,
pink and red marls and marly limestones with spon-
golitic cherts and interbedded endostratic breccia,
conglomerates or breccia with pebbles of crystalline
schists, thin layers of benthonite (Carhaga Valley;
northern slope of the Olt Défilé); (4) Tithonian light-
grey or pink marls with small lenses of calcarenites
and bedded white allodapic calearenites with brown
cherts; (5) Uppermost Tithonian-Berriassian grey-
bluish marls with some glauconite and light-grey to
almost white limestones with calpionellids, radiolaria,
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Fig. 8 — Lithological column of the Carhaga Formation: 1,

marls; 2, marly limestone; 3, limestone; 4, limestone with

pebbles; 5, breccia and conglomerate; 6, benthonite; 7, jasper;

8, spongolitic chert; 9, cherty calcarenite; 10, Radiolaria; 11,

Foraminifera; 12, Calpionellopsis; 13, Tintinopsella; 14, Cal-
pionella; 15, ammonites.

ammonites (the Fuzina, the Occitanica and most prob-
ably also the Picteti-Malbasi Zones) (Carhaga Val-
ley and Izvoru Mic): (6) Valanginian and Hauteriv-
1an soft marls with Protancyloceras, Kilianella, Neo-
comites, Bochianites species (Valanginian; Carhaga
Valley, Izvoru Mic); with Bochianites, Spitidis-
cus and Plesiospitidiscus species, FEleniceras tran-
sylvanicum (JEKELIUS) (Lower Hauterivian; Chioves
Stream); with Acrioceras (Paraspinoceras) jourdani
Ast., A. (P.) pulcherimum (D'ORBIGNY), A. (Pro-
tacrioceras) ornatum alpinum SARKAR, Crioceratiles
emerici LEVEILLE, Barremites sp. ex gr. B. strel-
totoma (UHLIG) — B. difficile (D’ORBIGNY), Neolis-
soceras grasianum (D'ORBIGNY) (Upper Hauterivian;
Paraul Cetatelii).

If the Carhaga Formation was primarily linked with
either the Olt or the Lupsa "Series” is quite ques-
tionable. It seems more likely that its deposition
took place directly on the crystalline basement, in a
rather deep water, at least in the time-span ranging
from the Oxfordian to the Valanginian. According to

Sandulescu (1975 a), the olistoliths composed of rocks
of the Carhaga Formation are presumably derived from
a swell ("ride prétransylvaine”). In our opinion, this
formation represents the sediments of a starved basin
bordered by a ridge. The latter supplied with crys-
talline schists the interbedded rudites and with white
Upper Jurassic limestones the cherty allodapic cal-
carenites in the underlier of the Uppermost Tithonian
marls.

2.4.3. Meresti Klippen. Klippen of Upper Juras-
sic limestones are restricted to the northernmost part
of the Pergsani Mts. The largest one is cut by the
Varghig Stream in deep gorges. South of it, on the
eastern slope of the Varghis Valley, there are several
other medium- to small-sized klippen composed of the
same limestones. The base of the main klippe, well
exposed on the western slope, is decimetric bedded.
To the rest of limestones are thick-bedded to mas-
sive, mostly light-coloured, in places pinky-grey. The
commonest varieties of these limestones are bioclas-
tic and lithoclastic calcarenites and calcirudites, the
latter unsorted, with fragmentary corals, Cladocorop-
sis, bryozoans, brachiopods, Bacinella - Lithocodium
lumps, porostromatic nodules, thick-shelled bivalves,
crinoid ossicles, ‘minute spines of echinoids, with the
interstices between the clasts filled in by pelmicrite,
pelsparite to fine calcarenite and subordinate micrite.
The calcarenites at the base of the main klippe contain
scarce, very small, angular quartz grains. Apart from
the Bacinella-Lithocodium growths and porostromatic
nodules, the flora of these limestones includes Thau-
matoporelle parvovesi culifera RAIN., scarce dasy-
cladaceans among which the most frequent species is
Pianella pygmaea (GUMBEL), and as by product of al-
gal growth Tubiphytes obscurus MasLov. Among their
foraminifera the most significant species for correlation
purposes are: Protopeneroplis striata (WEINSCHENK)
Conicospiriline basilensis MOHLER, and Troncholina
alpina (LEuPoLD & BIGLER). A Berriasian age for
the upper part of these limestones is still to be proved.

3. POSITION AND STRUCTURE OF THE
KLIPPEN

The idea that in the Persani Mts there is more than
one structural unit of Transylvanian origin was born
in 1963, when we first undertook the mapping of the
area crossed by the Comana and Lupsa Streams (Pa-
trulius et al., 1966). There, quite close to the crys-
talline Garbova Massif, which represents the basement
of the Bucovinian Nappe, there is a large outlier of
Middle Triassic basalts and Upper Triassic limestones
(Olt Nappe) overthrust on the Wildflysch clays or di-
rectly on the underlying Bucovinian Upper Jurassic-
Berriasian and even Middle Jurassic formations.
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To the west, in the upper course of the Lupsa Valley,
the basalts of the Olt Nappe in their turn are overlain
by Wildflysch clays and both are overthrust by klip-
pen of Anisian limestones detached by erosion from
the main body of the Persani Nappe (Figs. 9, 10 A).
The latter nappe dives westwards under the Tertiary
cover of the Transylvanian Basin. The Wildflysch For-
mation exposed in the tectonic windows of the Pergani
Nappe incorporates large slabs of Spathian shales and
smaller olistoliths of Anisian limestone. In the same
windows there are also huge boulders of mafic and ul-
tramafic rocks derived from the Olt Nappe. Many of
the slabs of Spathian shales, as well as the larger boul-
ders of igneous rocks display traces of intense tectonic
stress, which suggest that they were sheared off from
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the overriding klippen and subsequently engulfed by
the plastic clays of the underlying Wildflysch.

Of particular interest is the presence of small olis-
toliths composed of crystalline schists (Lupsa Valley).
One may suppose that these were derived from the
neighbouring Garbova Massif, but it should be noted
that the Wildflysch does not contain detrital mate-
rial coming from the older Mesozoic cover of the Bu-
covinian Nappe, although the latter, at least down to
its Anisian dolomites, was uncovered by erosion be-
fore the emplacement of the Olt Nappe. This fact
suggests that the Wildflysch is allochthonous, too,
with respect to the present basement which it uncon-
formably overlies. On close examination of the Wild-
flysch and its contact with the underlying formations
of the Bucovinian Nappe one gets the firm impression
that the former, detached from its original basement,
has been involved in the same process of displacement
as the klippen. We may even suppose that the over-
burden created by the klippen was one of the factors
which favoured the detachment and subsequent dis-
placement of the underlying clay mass. Thus we have
good reasons to consider that the olistoliths of crys-
talline schists exposed in the Southern Pergani Mts
have been derived from the same internal area which
supplied the Wildflysch with exotic Mesozoic rocks.
This means that in the source area deformation wis
not merely confined to the thin Mesozoic cover; it also
caused the faulting of the basement. Basement tecton-
ics offers also an explanation for the outrouting of the
serpentinites.

The original low consistency, plasticity and gliding
quality of the Wildflysch clayey sediments have cer-
tainly been contributing factors to the sinking, the tilt-
ing, the piling up of the overlying klippen. Local super-
position of the Wildflysch clays on the nappe outliers,
as in the Lupsa Valley on the western border of the
Olt Nappe, does not necessarily imply a normal strati-
graphic covering. We can readily imagine that clays
bulging between limestone masses on the move have
been pushed by the klippen in the rear over the klip-
pen in the front, eventually resulting in tectonic wedges
similar to the sedimentary flame structures. The same
process of mechanical wedging may explain why the
Spathian shales locally appear as slabs detached from
the overlying Anisian limestones of the Persani Nappe,
with Wildflysch clays interposing between the former
and the latter. .

In the central Pergani Mts there is a large outlier
of the Olt Nappe exposed on both sides of the Olt
Défilé, dismembered by erosion into smaller klippen.
As a whole this outlier is gently dipping towards the
west. South of the Olt, its western border is overlain
by Wildflysch clays and these, in their turn, are capped
by an isolated klippe of the Pergani Nappe (Piatra
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Soimului), composed of red Schreyeralm Limestone
and light-coloured massive Steinalm Limestone (Fig.
10 B). In this area the sole of the Olt Nappe con-
sists mainly of bostonitic porphyries, in places under-
lain by basalts, basaltic breccia and gabbros. There
are also klippen of serpentinites, most of them com-
pletely isolated with respect to the igneous rocks. Lo-
cal contacts with either basalts or porphyries seem to
be random ones. The Wildflysch underlying the Olt
Nappe includes slabs of Spathian shales, some very
large, as well as olistoliths of Anisian bedded lime-
stone, basalts, gabbros, serpentinites, porphyries (rare
and of small size), radiolaritic jaspers, some plaster-
ing basalts, Hallstatt and Adnet limestones (the latter
rather frequent and of small size), white Upper Trias-
sic limestones, Middle Jurassic sandstones. In addi-
tion there are blocks or small bedded slabs of Upper
Jurassic and Berriasian Calpionel-limestones (Carhaga
Formation), locally packed in a white marly matrix.
Larger outcrops of the Callovian, Upper Jurassic and
Neocomian Carhaga Formation are bordering on both
sides the axial uplifted zone of the central Pergani Mts,
being overlain either by a rather thin layer of tilloid
conglomerates or directly by the Aptian conglomer-
ates of the post-nappe cover. Thus the position of
these outcrops suggests that the Carhaga Formation

builds up sheet-olistoliths located in the uppermost
part of the Wildflysch.

The exotic rocks of the Olt Défilé — except for the
serpentinites — may be grouped in a single stratigraphic
column with the Spathian shales at the base and the
Upper Hauterivian marls of the Carhaga Formation at
the top. But at closer inspection such a restoration
is highly questionable. The main argument that two
units with Triassic rocks are represented in the central
Pergani Mts is the geometric position of the Anisian
limestones of the Piatra Soimului klippe, above the
Wildflysch formation (Fig. 10 B). Of course one may
infer that this klippe, sheared off from the base of the
Olt Nappe, lagged behind the more rapidly advancing
slice of volcanic rocks and Upper Triassic limestones.
But it should be noted that the Anisian limestones
capping the Wildflysch markedly differ from the ones
underlying the Olt Nappe in the same area, sharing in
common with the Lupsa outlier of the Persani Nappe
red Schreyeralm Limestone. On the other hand the
structure of the Olt Défilé suggests that the Spathian
shales outcropping here are a component part of the
Olt ”Series”, shared in common with the Persani ”Se-
ries”. In this area the slabs of Spathian shales are in
many places directly underlying the volcanics of the
Olt Nappe. It should be also noted that the surfaces
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covered by these shales are much larger than the ones
of the olistoliths composed of bedded Anisian lime-
stones. Thus, if the latter are also a component part
of the Olt ”Series”, shared in common with the Pergani
”Series”, it is only a minor one as concerns both ex-
tension and thickness.

As we have already stated, it is debatable whether
the Carhaga Formation (Callovian-Hauterivian) de-
rives from the same area as the Triassic and Lower
Jurassic rocks of the Transylvanian Nappes. Judg-
ing from the structure of the Haghimas Mts, where
the Mesozoic exotic rocks underlying as olistoliths
the Highimag Nappe are Spathian shales, mafic rocks
and serpentinites, Hallstatt and Adnet Limestones,
one may infer that the normal stratigraphic cover of
the Triassic Olt ”Series” is the Jurassic-Barremian
Haghimas " Series” (Sandulescu, 1974, 1975 a, b).

Actually the only way to approximate the original
position of the Carhaga Formation is a comparison
with other time equivalent.formations or groups rep-
resented in the inner zones of the Carpathian Bend,
such as the group of the Valea Cascadelor and Co-
mana Formations (Patrulius et al., 1976) and the
Tithonian-Neocomian Stejaru Formation (Stefanescu
& Stefanescu, 1981) (Fig. 11). The red argillitic Valea
Cascadelor Formation (Callovian-Oxfordian) overlain
by the mainly pelitic flysch of the Comana Forma-
tion (Kimmeridgian-Neocomian) unconformably rests
on the older Mesozoic rocks of the Bucovinian Nappe
along the north-western border of the crystalline
Garbova Massif. There, the upper part of the Co-
mana Formation includes a calcarenitic member suc-
ceeded by massive limy sandstones. The same forma-
tions reappear in the underlier of the unconformable
Wildflysch formation far away to the north of Garbova
Massif, namely in the surroundings of the Varghig (be-
tween the Nadag Valley and the Haghimas Valley).
There only its upper members are exposed, repre-
sented by: (1) a mainly pelitic flysch with interbeds
of white calcarenites and slightly argillaceous-silty mi-
crites; (2) thick-bedded coarse sandstones, some 600
m thick; (3) thin-bedded flysch with fine sandstones
and siltstones, some 200 m thick. Still further to the
north (between the Surmanu Stream and the Varghig
Valley) the underlier of the unconformable Wildflysch
formation consists of a 250-300 m thick sequence of
argillaceous temarly and silty shales with interbeds of
micrites with calpionellids and also, in the middle part,
with some interbeds of coarse sandstones to conglom-
erates. The latter, with abundant pebbles of metamor-
phic quartzitic rocks and only scarce pebbles of grey
Upper Jurassic limestone are quite similar to the ones
which compose the upper part of the Stejaru Forma-
tion. These shales are dated as Upper Berriasian by
their assemblage of calpionellids. Calpionellopsis oc-

curs on some 100 m thickness starting from the base.
Scarce, large calpionellids are still present some 150 m
higher up. In addition, the same shales contain rare
aptychi. In our opinion,these shales with calpionellids
and aptychi may represent the top member of the Co-
mana Formation sheared off from its flysch substratum
under the pressure generated by the clayey mass of the
Wildflysch during its advance towards the east.

The Carhaga Formation shares in common with the
Valea Cascadelor Formation red pelitic rocks with as-
sociated jaspers and benthonitic clays, with the ten-
fold thicker Comana Formation white cherty calcaren-
ites and micritic limestones or matrls with calpionellids.
In comparing the Carhaga Formation with the group
of the Valea Cascadelor and Comana Formations the
simplest paleogeographic model to be considered is an
asymmetric basin with an inner rather deep platform
(Carhaga Platform) covered by pelagic mainly pelitic
and carbonate sediments, and an outer strongly sub-
siding through supplied by flysch sediments (Comana
Trough).

The Stejaru Flysch Formation belongs to a more
external structural unit, the so-called ” Varghis Unit”
(Stefanescu & Stefanescu, 1981), which is overthrust
by the Bucovinian Nappe proper. In the surround-
ings of Varghis the tectonic contact between these two
units is sealed up by Upper Bedoulian-Gargasian con-
glomerates. The visible rock-sequence of the Varghis
Unit is divisible into: the Stejaru Formation, the
Paraul Parului Formation and a thin-bedded Bar-
remian flysch with abundant shales (Stefinescu et al.,
1977). The deeper visible part of the Stejaru For-
mation, which certainly exceeds 22000 m in thickness,
consists mainly of shales and decimetric to submet-
ric argillaceous micritic limestones; the sandstones
are subordinate. They increase in frequency up-
wards. Where the sandstones become more abun-
dant, scarce beds of conglomerates are added. Ac-
cording to Stefanescu et al. (1977), the lower part of
the Stejaru Formation contains below the lowermost
visible bed of conglomerate an Upper Tithonian cal-
pionellid assemblage with Crassicolaria and above it
an Upper Berriasian one with Calpionellopsis. The
upper part of the Stejaru Formation reaching some
250-300 m in thickness consists mainly of decimetric
to submetric coarse, limy sandstones with rather fre-
quent interbeds of conglomerate. Shales and argilla-
ceous limestones are quite subordinate. The conglom-
erates are most characteristic, with abundant pebbles
of metamorphic quartzitic rocks and scarcer pebbles to
large boulders of grey Upper Jurassic limestone (mi-
critic), fine bioclastic, pelmicritic and coarse bioclastic,
with Globochaete, Tubiphytes, fragmentary shells of
brachiopods and mollusca, dasycladaceans, bryozoans,
corals, minute scarce quartz grains). In places there
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are also, isolated or clustered, huge blocks of light-

coloured limestone of the same age. The sandstone

beds contain.Peregrinelle multicarenate (LAMARCK),
either accumulated in lumachelles (Surmanu Stream)
or as scarce loose valves, pointing to a Hauterivian
age. The Stejaru Formation as a whole is similar in
many respects to the Sinaia Beds of the more exter-
nal Ceahliu Nappe. Actually the latter nappe mainly
differs from the former only by the composition of
its upper member - with breccia rich in crystalline
schists — and a more prominent tectofacies. Between
the Stejaru Formation and the Paraul Parului Forma-
tion there is a gradual passage. Conglomerates with
quartzitic pebbles are still present in the lower part of
the latter, which to the rest consists of tilloid conglom-
erates and breccia. Some beds are rich in Upper Juras-
sic limestones with Tubiphyles, dasycladaceans (FPi-
anella), Protopeneroplis, corals, débris of echinoderms
and scarce quartz grains, whereas others, especially
in the middle part of the formation, contain abun-
dant pebbles of mafic rocks (variolitic basalts and do-
lerites), as well as Triassic limestones, white or red, mi-
critic, with juvenile halobiids, crinoids and ammonites.
In addition, on both sides of the Varghis Valley, the
same formation incorporates medium-sized olistoliths
composed either of mafic rocks or of Anisian dolomite
and bedded grey limestone.Thus the Paraul Parului
Formation includes the first exatics of unquestionable
"Transylvanian origin” to appear in the stratigraphic
column, most probably in the Lower Barremian if not
even in the uppermost Hauterivian, at any rate be-
fore the emplacement of the klippen subsequently in-
corporated as olistoliths in the Wildflysch of the Bu-
covinian Nappe proper. In the Paraul Parului section
(on the western slope of the Varghisg Valley) which ex-
poses in ascending order the Stejaru Formation, the
Paraul Parului Formation, the overthrust Neocomian
shales with calpionellids considered to represent the
top member of the Comana Formation and the un-
conformable Wildflysch formation of the Bucovinian
Nappe, the latter is completely devoid of Upper Juras-
sic limestone pebbles or boulders. Thus it seems
most likely that in time there was a turnover from
_a source, which during the Neocomian supplied only
Upper Jurassic limestones, to a source which during
the first phase of the Wildflysch deposition provided
the latter with only Triassic rocks. A quite different
source ought to be considered the one which towards
the end of the Wildflysch deposition (assumed Lower
Bedoulian) yielded sheet-olistoliths of Carhaga beds.

Along the narrow axial zone of the northern Persani
Mts there are scaterred klippen of both the Olt and
the Pergani Nappes, and in the northernmost part of
this zone also klippen of Upper Jurassic massive lime-
stone (Meregti Klippen). In this area, the section of
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Olt Nappe

Persani Nappe

Fig. 12 - Cross-section on the southern slope of the Haghimas

Valley: Ap, Aptian conglomerates of the post-nappe cover; w,

Wildflysch Formation; Persani Nappe: An, Anisian Cuciu-

lata and Steinalm Limestones; Olt Nappe; T3, Ladinian mafic
rocks; Ta, Carnian-Norian Hallstatt limestones.

the Haghimas Valley offers another excellent example
of the superposition of the Persani Nappe on the Olt
Nappe. On the southern slope of the valley a medium-
sized klippe of the Olt Nappe with Carnian-Norian
Hallstatt Limestone is overlain by the Anisian bedded
limestones of the Haghimas Klippe. A narrow band of
Wildflysch is wedged between the two klippen. On the
opposite side of the valley the same Anisian limestones
are directly overlying a large outlier of the Olt Nappe
composed of basalts' and Norian Hallstatt Limestone
involved together in an imbricated structure (Fig. 12).
The klippen of the Pergani Nappe systematically in-
clude in their upper part Steinalm Limestone. Many
of these klippen are close to the outer border of the
Wildflysch zone and one of them even transgresses this
border, directly resting on the sandstones of the Co-
mana Formation (Rica Klippe). Thus in the northern
Persani Mts, as opposed to the southern Persani Mts,

it seems that the klippen of the Olt Nappe have been

overridden by the klippen of the Persani Nappe. Olis-
toliths are not as abundant as in the southern and cen-
tral Pergani Mts. Most of them consist of mafic and
ultramafic rocks, a few ones of Anisian Cuciulata Lime-
stone, Upper Triassic Hallstatt Limestone and Upper-
most Triassic crinoidal limestone with abundant bra-
chiopods.

The position of the Meresti Klippen deserves spe-
cial attention.It has been first thought that the Upper
Jurassic limestones represent the normal stratigraphic
overlier of the Triassic limestones assigned either to
the Persani Nappe (Ilie, 1954), or to the Transylvanian
Nappe (Patrulius et al., 1966; Patrulius, 1973). This
assumption resulted from the fact that on the western
slope of the Varghig Valley the main body of Upper
Jurassic limestones is directly underlain in one place
by red Norian limestone with Monotis hauver: KITTL.
But on the opposite side of the valley the base of one
of the klippen with Upper Jurassic limestones rests on
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Inner Transylvanian|Quter Transylvanian |Pretransylvanian

Zone Zone

Carhaga Platform

Comana Trough Stejaru Trough

Rise

REA

EARLY UPPER BEDOULIAN

Fig. 13 = Cross < tons illustrating progressive detachment and displacement of the klippen of the Persani Mts: 1, Bucovinian

basement (crystalline schists); 2, Bucovinian Triassic "Series”; 3, Comana Formation; 4, Carhaga Formation; 5, Meresti Lime-

stone; 6, Olt Triassic "Series”; 7, Lupsa Triassic "Series"; 8, Stejaru Formation; 9, Olistostromes (wildflysch and Paraul Pirului
Formation); 10, Barremian Flysch; 11, Post-nappe cover.

a thin layer of Aptian conglomerate. On the other
hand, in the surroundings of Varghig, the lower part
of the same Aptian conglomerates includes very large
boulders to small klippen of white or pink Upper Juras-
sic limestone. These facts prove that the emplacement
‘of the Meresti klippen took place after the displace-
ment of the Transylvanian nappes came to an end
in the Persani Mts, or, in other words, during the
deposition of the post-nappe conglomerates (Upper
Bedoulian-Gargasian). The original paleogeographic
position of the Meresti klippen is as difficult to ap-
proximate as the one of the Carhaga Formation. The
conglomerates which compose their matrix are rich in

\ e T
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pebbles of crystalline schists and light-coloured reefoid
Upper Jurassic limestones. Other significant compo-
nents are "Urgonian” limestones with pachyodonts,
some as huge boulders to medium-sized klippen. The
”Urgonian” limestones are quite similar to the ones
which compose the first member of the post-nappe
cover along the borders and on top of the crystalline
Garbova Massif. Pebbles of carbonatic rocks which
might be Triassic in age must be very scarce, if ever
present. Thus it seems most unlikely that the Meregti
klippen have been derived from the same source area
as the klippen of the Transylvanian nappes composed
of Triassic and Lower Jurassic rocks.
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Fig.

14 - Coltii Nadagului Klippe:

w, Wildflysch Forma-
tion; C, Cuciulata Limestone; S, Schreyeralm Limestone; D,
dolomites; 5t, Steinalm Limestone.
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Fig. 15 — Cross section on the northern border of the Haghimag Valley: w, Wildflysch Formation; Olt Nappe: T2, Ladinian
basalts (4) and gabbros (7); Tz, Carnian-Norian Hallstatt Limestones; Persani Nappe: An, Anisian Cuciulata Limestones.

In the simplest imaginable model of paleogeographic
restoration, if we deploy the klippen according to the
order of their present superposition, then the source
area of the Meresti klippen is the innermost one
succeeded outwards by the distribution areas of the
Carhaga Formation, of the Pergani Nappe, of the Olt
Nappe and of the Bucovinian Mesozoic cover with the
Bucovinian Triassic "Series” at the base and the Co-
mana Formation on the top. In this model the succes-
sive upliftings which resulted in delivery of klippen oc-
curred from the outside to the inside of the Carpathian
Arc. In another more complicated model (Fig. 13),
the Comana Trough is succeeded to the west by the
Carhaga Platform, the source area of the Meresti klip-
pen (Pretransylvanian Rise or Ridge) and the zones
corresponding to the Olt and the Persani Nappes. In
this model the Carhaga Platform and the Pretransyl-
vanian Rise were uplifted and started to deliver olis-
toliths after being overridden by the first emplacement
klippen of the Transylvanian nappes.

The klippen of the Transylvanian nappes are usually
flat, lying on the Wildflysch clays. The attitude of the

heds within the klippen varies from almost horizon-
tal to vertical (Coltii Nadagului) and even slightly re-
verted (western part of the Magura Cuciulatei Qutlier-
Persani Nappe). Several of the larger klippen dis-
play an inbricated structure (Lupsa Outlier and Rica
Klippe of the Persani Nappe, Meghies Klippe and
other klippen of the Olt Nappe on the northern slope
of the Haghimag Valley).

The Lupsa Outlier 1s flat, lying on the Wildflysch
but within each of its component slices the dips, which
mainly trend towards the south-east, nsually exceed
20° (Fig. 2). As a result of both truncation and tilting
the steep Lower Jurassic beds of the lower slice come
directly into contact with the Wildflysch.

The Coltii Nadagului klippe, with its upright stand-
ing beds seems to be deeply sunken into the Wildfly-
sch clays (Fig. 14). Smaller neighbouring klippen of
Steinalm Limestone look like emerging picks of a large
body buried under the clays.

In the Rica klippe the beds are dipping towards the
cast. In the central part of this klippe, lowered be-
tween eastwards trending faults, Steinalm Limestone
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is exposed, overlain by an upper slice which consists in
ascending order of Cuciulata Limestone, Schreyeralm
Limestone and again Steinalm Limestone.

The northern slope of the Haghimas Valley (Fig. 15)
exposes several rather thin imbricated slices of the Olt
Nappe consisting mainly of pillow lava succeeded by
bedded Norian limestones. In some gabbros it is also
present in the underlier of the basalts.

South of the Meghies Valley there is a large klippe
of basalts dipping towards the north and almost com-
pletely deprived of a limestone cover. The northern
part of the klippe consists of a thin slice of bostonitic
porphyries overlain by a narrow band of white Car-
nian limestone. The basalts are overthrust on the
limestones which, quite close to the tectonic contact,
are bending upwards. It looks like the porphyries
and the limestone cover have slipped off from their
tilted basaltic substratum and, being arrested in their
progress towards the north, they have been overrid-
den by the advancing mafic rocks. The remainder of
the limestone cover of this klippe might be represented
by the slices which further north compose the Meghies
klippe. In this nappe there are no voleanic wocks. The
lower slice is largely overlapped towards the north by
the middle slice, and the latter in the same direction
by the upper one.
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MICROFAUNA OF THE TRIASSIC LIMESTONES

IN THE PERSANI NAPPE

D. PATRULIUS et al. The Klippen of the Persani Mountains PLI
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11 | Kamuellerella subsymmetrica + +
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Plate III
Figs. 1,2 — Hyperamminoides sp. (P 119/5 bis).
Figs. 3-5 — Hyperammina sappingtonensis GUTSKCHICK (V 110).
Figs. 6-9 — Hyperammina casisf‘iICONKIN (V 110).
Fig. 10 — Thurammina congesta GUTSKCHICK, WEINER & YOUNG (P 122).
Figs. 11-13 — Glomospira gordialis (JoNEs & PARKER (P 171/1).
Figs. 14-15 — Glomospirella sp. cf. G. spirillinoides (CROZDILOVA & GLEBOVSKAIA) (P 170/4).
Figs. 16, 17 — Trochamminoides sp. cf. T. vertens TAPPAN (V 110).
Figs. 18, 19 — Ammobaculiles sp. F (V 110).
Figs. 20-24 — Ammobaculites tzankovi (TRiIFONOVA) (P 170/7).
Fig. 25 — Placopsilina florae TRIFONoVA (P 170/7).
Fig. 26 — Reophaz lachrymosus (GuTskcHick & TRECKMAN (V 110).
Figs. 27-28 — Spiroplectammina sp. cf. S. dobrudzhiana TRIFONOVA (P 170/4).
Figs. 29-32 — Spiroplectammina sp. cf. S. dobrudzhiana TRIF. (P 119/5 bis).
Figs. 33-35 — Pseudobolivina tornata KRISTAN-TOLLMANN (P 119/5).
Fig. 36 — Plagioraphe tornata KRISTAN-TOLLMANN (P 171/1).

Figs. 37, 38 — Plagioraphe tornata KRISTAN-TOLLMANN (P 126).



D. PaTruLiuS. THE KLIPPEN OF THE PERSANI MOUNTAINS. Plate III

. 05mm

Memoriile Institutului Geologic al Romaniei, 36, 1996



Plate IV

Figs. 1-3 — Trochammina umbilicata HoLZER (P 171/1).

Figs. 4-6 — Trochammina umbilicate HoLzER (P 119/5).

Figs. 7-9 — Trochammina sp. cf. T. jaunensis BRONIMANN & PaGe (P 170/7).
Figs. 10-12 — Trochammina sp. cf. T. jaunensis BRONIMANN & PAGE (P 119/5).
Figs. 13-15 — 7 Trochammina almialensis KOEHN-ZANINETTI (V 110).

Figs. 16-18 — Trochammina alpina KRISTAN-TOLLMANN (P 125/1).

Figs. 19-24 — Trochammina sp. 3 (V 110).

Figs. 25-30; 34-36 — Trochammina sp. 4 (2045).

Figs. 31-33 — Trochammina sp. 4 (P 170/1).

Figs. 37, 38 — Endothyranella sp. (P171/1).

Figs. 39, 40 — Endothyranella sp. (P 170/7).

Figs. 41, 42 — ? Tetratazis sp. A (P 122).

Fig. 43 — Gaudryina kelleri Tappan (P 125/1).

Figs. 44, 45 — Ammodiscus sp. cf. A. planus (MOELLER) (P 170/4).
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Plate V

Figs. 1-4 — Teiravirga echinocucumioides MOSTLER (with intermediate forms towards T. fordelensis
(Frizzert & Exvuim) (P 119).

Fig. 5 — Punctatiles sp. cf. P. extensus MOSTLER (P 191).

Fig. 6 — 7 Multivirga sp. (P 191).

Figs. 7, 8 — Acanthotheelia pseudospinera Kozur & Mock (1176/7).
Figs. 9, 10 — Th.e;efia variabilis ZANKL (Meresti).

Fig. 11 — Protocaudina rigaudae MOSTLER (P 171/3).

Figs. 12, 13 — Fissobractites sp. a (P 41/1).

Figs. 14, 15 — Staurocumites bartensteini DEFLANDRE-RIGAUD (P 191).
Figs. 16, 17 — Tetravirga sp. A (P 191).

Figs. 18-20 — Theelia planorbicula MosTLER (1176/7).

Fig. 21 — Calclamnella nuda MoSTLER (1176/T7).

Fig. 22 — ? Calclamnella sp. cf. C. nuda MOSTLER (1176/7).

Fig. 23 — FEocaudina subhezagona GuTscuick, Canis & BRIt (P 191).
Fig. 24 — Echinoids-rosette-plate (1176/7).

Fig. 25 — Microproblematica (1176/7).

Fig. 26 — "Venerella” stilata KozUrR & MOSTLER (P 41/1).
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LOWER JURASSIC AMMONITES IN THE ROMANIAN CARPATHIANS

Elena POPA
Bd. Eroilor Sanitari nr. 51, Bucuresti, 76245 Roméania

[Dan PATRULIUS |

Key words: Biostratigraphy Ammonite Zones. Lower Jurassic. Adnet Facies. Gresten
Facies. Romanian Carpathians.

Abstract: The present review of zonal Lower Jurassic stratigraphy of the Romanian
Carpathians is based on a new paleontological material studied by the authors and con-
tained partly in archives reports. The condensed stratigraphic interval of Adnetian lime-
stones ranges from the Liasicus to the Jamesoni Zone. The rocks of the Gresten facies
have yielded rich assemblages of ammonites from the Bucklandi to the Levesquei zones.

1. INTRODUCTION

On the occasion of the International Colloquium
on Mediterranean Jurassic Stratigraphy (Budapest,
1969), the authors of this study presented a paper on
Lower and Middle Jurassic Ammonite zones known at
that time. During the following two decades a great
number of data on Lower Jurassic zone stratigraphy
have been obtained, being associated with the elabo-
ration of biostratigraphic synthesis studies of different
Carpathian areas (East Carpathians - Patrulius et al.,
1980, 1981; Apuseni Mountains - Patrulius et al., 1982;
South Carpathians - Popa et al., 1977), the discovery
of new fossiliferous sites, the revised determination of
Ammonites belonging to old collections of the Geolog-
ical Institute of Romania in Bucharest (Popa, 1969 b),
the collection and determination in known sites. The
aim of the present study is to systematize and synthe-
size the information contained by different published
and archives reports.

The Ammonites presented and partly figured in this
study come from the collections of Jekelius, Macovei,
Krautner, Preda, Riileanu, Motas, Patrulius, Popa,
Mantea to be found at the museum of the Geological
Institute of Romania in Bucharest. In fact, only the
specimens from the above mentioned collections are
figured in the present study; as regards other citations,
references to the published studies are made.

Special attention is paid to the Ammonites from
Lower Jurassic deposits in Gresten facies, widely de-
veloped in the Carpathian area, in which I have taken

personal interest since 1967, with respect to different
Carpathian sectors (Popa, 1967, 1969 a, 1970, 1971,
1981; Popa in Popa et al., 1977; Popa in Mantea et
al., 1982; Popa et al., 1985). e

It should be mentioned that the chapter of the
present study on Lower Jurassic in Adnet facies
presents the Ammonite assemblages which I revised
or specified mostly in co-operation with Patrulius (Pa-
trulius, Popa in Patrulius et al., reports: 1980, 1981).

The Ammonite fauna has been analysed by means of
the zonal scale of Dean et al. (1961), slightly adapted
to other schemes (Mouterde et al., 1971) for the Lower
Sinemurian-Lower Domerian interval.

The standard chronostratigraphic scale after Dean,
Donovan and Howarth, adopted by the international
subcommission on Jurassic stratigraphy in 1984, is
very appropriate and all researchers agree on it.

2. LOWER JURASSIC FACIES

In the Romanian Carpathian area, the Lower Juras-
sic deposits occur in extreme facies, on the one hand
(1) the Adnet facies, to be recognized only in the
East Carpathians, and on the other hand (2) the
Gresten facies, largely developed in all the Carpathian
areas (Apuseni Mountains, South Carpathians, East
Carpathians).

2.1. The Adnet Facies

In accordance with the initial definition (Hauer,
1853 and Wendt, ,1969) the Adnet Beds s.str.
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are represented by red nodular limestones bearing
Cephalopods of small thickness (2-15m), developed in
the Sinemurian-Lower Pliensbachian interval. They
overlie discontinuously the Rhaetian reef limestones;
the gap corresponds at least to the Lower Hettangian
(Planorbis Zone) and the End Rhaetian. In the Adnet
area (Salzburg, Austria) the sedimentation of red lime-
stones ended during the Pliensbachian, while in other
areas it went on till the Upper Aalenian (Murchisonae
Zone).

The deposits in Adnet facies exhibit the following
lithological types: (1) red nodular limestones with
argillaceous or marly matrix (ammonitico rosso); (2)
limestones of Flaserkalk type, and (3) dense limestones
and decimetric to submetric layered ones.

The fauna contained by the Adnet Beds, concen-
trated on highly stratigraphically condensed layers, 1s
dominated by Ammonoids; the characteristic feature
consists in the abundance of phylloceratids; sparse
echinoids, gastropods, bivalves, brachiopods, belem-
nites occur subordinately. This faunal assemblage is
 exclusively of Mediterranean type.

As regards the Romanian Carpathians, the Lower
Jurassic rocks in Adnet facies occur in the Olt Nappe
of the Transylvanian Nappe System from the East
Carpathians (1. Persani Mts; 2. Highimag Mts and 3.
Rarau Mts). .

The Adnet limestones are represented mostly by two
types: a) nodular limestones with marly matrix and b)
more or less marly, partly subnodular, plate and slab
stratified limestonesr

The microfacies type of these limestones consists
of micrites with disseminated entroques, calcareous
foraminifers, bivalve fragments, echinoids, brachiopods
and belemnites. Ammonites are the prevailing group
in these limestones.

2.1.1. The Per};%.ni Mountains

In the Persani Mts the rocks in Adnet facies con-
stitute small olistoliths, which originate in the divi-
sion into fragments of the Olt Nappe, subsequently
included in the Barremian-Aptian Wildflysch Forma-
tion. The stratigraphic interval of the Liassic deposits
in Adnet facies from the Pergani Mts is Middle Hettan-
gian (Liasicus Zone)-Lower Carixian (Jamesoni Zone).
In the northern Persani Mts only, within the middle
scale of the Meghies klippen (Table 1/34) the lime-
stones of Adnet type (Lower Sinemurian) overlie dis-
continuously the Hallstatt Limestones (Upper Norian),
which means that the Jurassic sedimentation is re-
sumed there after a gap corresponding to the Rhaetian-
Hettangian interval.

The Adnet limestone olistoliths were noticed mainly
in the central Persani Mts, on the two sides of the Olt
Gorges. On their southern slope, along the Tepei Val-
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ley (Table 1/31), 2 ki upstream its confluence with
the Olt river, one encounters the main fossiliferous site,
explored by Herbich (1878), Vadasz (1906, 1907, 1915),
Jekelius (1915 - collection of the Geological Institute of
Romania in Bucharest), Preda, Raileanu (1953), Popa
(in Patrulius et al., 1966). The Ammonite collections
were revised by Popa (1969 b, report) and Patrulius,
Popa (1969). This is a stratigraphically condensed
layer belonging to the Middle Hettangian-Lower Sine-
murian interval.

An alignment of small olistoliths can be traced in the
right slope of the Tepei Valley along its east-side tribu-
taries (Table 1/31) and in Dealul Negru (Table 1/35),
at an altitude of about 125 m from the main river bed.
North of the Olt Gorges, the Adnet limestone olis-
toliths occur in a small valley beneath Pietrele Albe
(Table 1/33), on the southern slope of Tepea Racosului
and on a small, right tributary of the Olt river, east of
the Tepei Valley.

In the southern Pergani Mts a single Adnet lime-
stone olistolith was reported (Patrulius et al., 1966)
from the Stanciului Valley (Table 1/32).

The Ammonite fauna is often concentrated in the
highly stratigraphically condensed beds.

The zonal inventory (Patrulius and Popa in the re-
port by Patrulius et al., 1980) of the fossiliferous de-
posits occurring in the  Pergani Mts area, south and
north of the Olt Gorges, is the following (after re-
vision and determinations by Patrulius, Popa of the
collections belonging to Jekelius, Preda, Raileanu, Pa-
trulius, Popa):

Liassicus Zone

Waehneroceras torophorum (WAEHNER), W. sp. ex
gr. W. portlocki (WRIGHT), W. sp. ex gr. W. aniso-
phyllum (WAEHNER), Franziceras sp. aff. F. ruidum
BuckMan, in Tepeul Ormenis Valley (Pl. XV, Fig. 1
and Table 2).

Angulata Zone

Schlotheimia montana (WAEHNER), S. pachygaster
(SUTTNER), S. ezechopiycha WAEHNER n. ssp., S.°
sp. aff. 5. eatranodosa (WAEHNER), 5. sp. ex
gr. S. stenorhyncha LanGp, Charmasseiceras mar-
moreum (OPPEL), Eclocentrites pelersi (HAUER), Ae-
golytoceras sp. in the Tepei and Stanciului Valleys (P1.
XV, Figs. 2-T).

The olistolith in the Stanciului Valley (Comana de
Sus) partly consisting of red nodular limestones with
abundant marly matrix contains, in its lower part,
species (identified by Patrulius and Popa) assigned to
Uppermost Hettangian and to the Lower Sinemurian
(PL. XV, Figs. 2, 4, 5, 8) such as: Calliphyllo-
ceras sylvesire (HERBICH), Geyeroceras cylindricum
(J. SOWERBY), Juraphyllites gigas (Fucint), Ectocen-
trites peterst (HHAUER), Aegolyloceras sp., Arnioceras
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sp., Schlotheimia sp., Charmasseiceras marmoreum
(OPPEL).

Bucklandi, Semicostatum and Turneri Zones

Paracaloceras centauroides (SAvI and MENEG.),
Metophioceras spp., Arnioceras spp., in Tepeul Or-
menigului Valley (Pl. XIX, Fig. 1), Metophioceras sp.,
Coroniceras lyra HYATT, Euagassiceras sp., Arnioceras
spp. in the Dealul Negru-south deposits (Pl. XV, Fig,
9; Pl. XVIII, Fig. 2). The isolated blocks occurring
in' the thalweg of the Tepei Valley have yielded sev-
eral specimens of the species pertaining to the genera:
Arietites, Coroniceras, Paracoroniceras, Caenisiles,
Arnioceras, Euagassiceras. Vadasz (1915) mentioned
the species Agassiceras scipionianum (ORB.) from the
Semicostatum Zone.

Among the numerous Phylloceratidae, Juraphilli-
tidae and Lytoceratidae belonging to the Middle
Hettangian-Lower Sinemurian interval, which occur
in the Tepei Valley within a stratigraphically con-
densed layer, the following species are presented (Pl
XV, Fig. 8§ PL XVI, Pl. XVII, Pl. XVIII, Figs.
1, 3): Juraphyllites iransilvanicus (HAUER), J. gigas
(Fucing), Geyeroceras cylindricum (Sow.), G. lep-
tophyllum (HAUER), G. persanense (HERBICH), G.
oenotrium (Fucint), G. szadeczkyi (VADASZ), G. hun-
garicum (VADASZ), G. prinzi (VADASZ), Ectocentriles
alutae (HERBICH), Dasyceras rakosense (HERBICH),
Paradasyceras uermoesense (HERBICH), P. lenuilo-
bata RAILEANU, P. lunense (DE STEF.), Tragolyto-
ceras herbichi (Bon.), T. altecinctum (HAUER), T. ?
simpler (VADASZ), Pleuroacanthites biformis (Sow.),
Analytoceras sp., Phylloceras lipoldi (HAUER), Calli-
phylloceras sylvestre (HERB.), C. dubium (Fucini).

The limestones of Adnet type which overlie dis-
continuously the Norian limestones in the Meghies
Hill contain a Lower Sinemurian fauna (identified
by Patrulius), namely: Paradasyceras wermoesense
(HERBICH), Ectocentrites (Cosmolyloceras) canavarii
(BoNARELLI), Charmasseiceras sp., Epammonites (7)
sp., Arnioceras sp.

Obtusum Zone

Several Asteroceras species, A. cf) suevicum
(QUENST.) included, were reported from the Adnet
limestone blocks occurring in the Tepei Valley. It
should be noted that the specimen described by Vadasz
as Asteroceras obtusum Sow, vulgaris belongs
(acc. to Patrulius) to the genus Euagassiceras.

var.

Oxynotum (?7) Zone

No species characteristic of the Oxynotum Zone has
been identified so far in the Persani Mts. However, as
far as the whole Upper Sinemurian to Lower Carixian
inclusively interval, in Adnet facies, shows no lithologi-
cal change typical of discontinuity, it is highly probable

that this zone is also represented.

Raricostatum Zone

An assemblage characteristic of this zone is reported
from the Pietrele Albe olistolith (collected by Pa-
trulius). The following species (Pl. XIX, Figs. 3, 4,
6; Pl. XX, XXI) have been identified by Patrulius and
Popa: Echioceras aff. rhodenicum (Dum.), E. rari-
costatum (ZIETEN), Paltechioceras sp. aff. P. aplana-
tum (HYATT), Leptechioceras sp., Epideroceras sp.
aff. E. lorioli (HuG.), Zetloceras bonarelli (BETTONT),
Partschiceras cf. tenuistriatum (MENEG.), Phylloceras
meneghinii GEMM., Calliphylloceras anatolicum MEIS-
TER, C. bicicolae (MENEG.), C. cf. emery: (BET-
TONI), Paradasyceras planispira (REYNES), Meneghi-
niceras libertus (GEMM.).

It is also to note here the Upper Sinemurian spec-
imens of Adneticeras (7) sp. afl. A. adnethicum ?
HAUER, identified (Pl. XVIII, Fig. 4) within an olis-
tolith occurring on the fourth right-slope tributary of
the Tepei Valley.

Jamesoni Zone

An Uptonia jamesoni (J de C. SOWERBY) specimen
(collected by Patrulius) has been reported from the
first right-slope tributary of the Tepei Valley in the
thalweg. Richer fauna belonging to this zone has been
found by Ileana Popescu within an olistolith lying on
the third right-slope tributary of the same valley. The
assemblage includes, besides Uptenia specimens, such
as Uploma sp. aff. U. jamesoni (J. de C. Sow.) (Pl
XIX, Fig. 5), several Phylloceratidae.

Several other Ammonite species have been described
or cited by Vadasz (1908) from the Olt Gorges. It is
to note the abundant Arnioceras species assigned to
the interval of Bucklandi, Semicostatum, Turneri and
Obtusum Zones, such as: Arntoceras semicostatum
propinguum FUCINI, A. ceras HYATT, A. cf. oblique-
costatus (ZIETEN), A. hartmanni (OPPEL), A. cf. di-
morphum PARONA, A. speciosum FUCINI, A. subrejec-
tum (VADASZ), A. pseudospiralis (VADASZ), A. care-
natus antiguus (VADASZ), A. semilaeva HAUER. The
species Metarnioceras althii (HERBICH) (described by
Herbich, 1878, as Aegoceras) is also worth mentioning.

2.1.2. The Haghimag Massif |

The only Adnet Beds occurring in the Highimag
Nappe (Sandulescu, 1967, 1975) lie at the springs
of Paraul Sec (Table 1/36) in the Curmétura sad-
dle, between Piatra Unicad and Muntele Fratele, as
an olistolith hosted by the Barremian-Albian; Wild-
flysch formation. This olistolith consists of red and
green argillaceous-marly shales, marls and micrite
limestones, scarcely sandy, of red colour, as well as
greenish thin-bedded limestones. The macrofauna in-
ventoried by Herbich (1878), Vadasz (1915) and Grasu
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(1970) consists mainly of Ammonites, out of which the
following (the taxonomic nomenclature revised by Pa-
trulius, Popa in report by Patrulius et al., 1981) are
particularly relevant for the chronostratigraphic corre-
lation:

Lower Hettangian (Planorbis Zone) - Caloceras
johnstoni (Sow.),

Middle Hettangian (Liasicus Zone) - Waehneroceras
(Megastomoceras) cf. megastoma (GUMBEL), W.(M.)
antsophyllum (WAEHNER).

Upper Hettangian (Angulata Zone) - Schlotheimia
angulata (SCHLOTH.), S. cf. donmar WAEHNER, S.
trapezoidalis (Sow.), Ectocentrites petersi (HAUER).

Lower Sinemurian (Rotiforme, Bucklandi, Semi-
costatum, Turneri Zones - Metophioceras longido-
mus (QUENST.), Charmasseiceras charmasse: (ORB.),
C. marmoreum (OPPEL), Paracaloceras cf. corego-
nense (SOW.), Arietites bisuleatus (BrRUG.), Tmaego-
ceras crassiceps POM., Arnioceras mendez rareplicatus
FuciNi, Euagassiceras sauseanum (ORB.), Promicro-
ceras planicosta (Sow.), Caenisites turneri (J. de C.
Sow.).

Upper Sinemurian (Obtusum and Raricostatum
Zones) - Asteroceras cf.  stellere (Sow.), Echio-
ceras raricostatoides VADASZ, Paradasyceras uermoe-
sense (HERB.), Juraphyllites transylvanicus (HAUER),
Schistophyllogeras lunense (DI STEF.), S. aulono-
tum (HERB.), Geyeroceras cylindricum complanatum
Fuc., G. cylindricum bielztz (HERB.), G. persanense
HERB., G. leptophyllum (HAUER), Partschiceras cf.
tenuistriatum (MENEGH.), Calliphylloceras dubium
(Fuc.), C. sylvestre (HERB.), Nautilods and Coleiods.

Thus, the Curmitura sequence of red shales and
limestones represents the entire Hettangian (except
for its bottom) and the entire Sinemurian. Besides
Cephalopods, these limestones contain sparse Gas-
tropods, Echinoderms and Brachiopods.

2.1.3. The Rardu Massif

The Lower Jurassic deposits of Adnet type, the
most typical of the Transylvanian sedimentation area,
are represented in the Raridu Syncline (in the Olt
Series, acc. to Patrulius et al., 1981) by isolated
blocks or small olistoliths included in the Barremian-
Albian Wildflysch. The largest olistolith, reported for
the first time by Uhlig (1900), lies in Dealul Pragca,
on its slope facing Valea Seacd. It is about 50 m
long and only a few meters wide. The lithological
composition of this olistolith consists of red, partly
argillaceous-marly, nodular or subnodular limestones.
The rich Ammonite fauna, inventoried by Uhlig (1900),
includes the following species (the taxonomic nomen-
clature revised by Patrulius and Popa in Patrulius et
al., 1981): Parischiceras partschi (STUR.) (as Phyllo-
ceras), Geyeroceras persanense (HERBICH) (as Phyllo-
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ceras), Paradasyceras planispira (REYNES) (as Phyllo-
ceras), Harpophylloceras bucovinicus (UHLIG) (as Rha-
cophyllites), Meneghiniceras nardi (MENEGH.) (as
Rhacophyllites), Lyloceras aff. secernendum D1 STEF.,
Microderoceras keindli (EMMR.) (as Aegoceras), Gle-
viceras sp. aff. G. subguibalianum Pia (as Ozyno-
ticeras), Arnioceras n. sp. ex gr. A. semicostatum (as
Arietites), Paltechioceras romanicus (UHLIG) (as Ari-
etites), P. waehneri (UHLIG), (as Arietites), P. her-
bichi (UHLIG) (as Arielites), P. boeser (UHLIG) (as
Arietites), P. charpentieri (SCHAF.) (as Arietiles),
P.n. sp. ind. (as Arietites), "Arielites” cf. resur-
gens DUM., "Arietites” cf. pluricosta (MGH.) Fucini,
Echioceras raricostatum (ZI1ET.) (as Arietites). The
inventory presented by Uhlig (1900) also contains:
Atractites sp., Spiriferina aequilobata UHLIG.

From the same fossiliferous site, Trauth (1906)
(see Patrulius, Popa, 1969; Turculet, 1970) reported
the following assemblage (taxonomic nomenclature re-
vised by Patrulius, 1981): ”Phylloceras” cf. lunense
MENEG., ”Phylloceras” cf. leptophyllum Hau., Zelo-
ceras zeles (ORB.), Geyeroceras cylindricum SOW. (as
Phylloceras), Ozynoticeras cf. ozynotum (QUENST.),
Microderoceras aff. nothum MENEG., Tmaegophioceras
laevis (GEYER) [as Ariefiles saemilevis (HAUER) in
Geyer], Pallechioceras boeser (UHL.), "Arietiles” fal-
caries var. ceratitoides (QN.).

A big Ammonite, yielded by the same limestones,
has been identified by Raiileanu as belonging to the
Asteroceras genus (collections of the Bucharest Uni-
versity).

In 1980 several Ammonite specimens have been col-
lected and identified (Patrulius, Popa in Patrulius et
al., 1981) from the limestone olistolith of Adnet type
in Dealul Pragca. The following are worth mention-
ing: Adnethiceras sp. aff. A. adnethicum (HAUER),
Tragolytoceras sp., Echioceras sp. ex gr. E. regulare
(TRUE-W.), Pallechioceras sp., Pseudasteroceras sp.,
Juraphyllites sp. (Pl. XIX, Fig. 2).

The Ammonite assemblages identified so far show
that the Adnet limestones occurring in Dealul Pragca
include the entire Upper Sinemurian (Obtusum,
Oxynotum, Raricostatum Zones), possibly the upper
part of the Lower Sinemurian (Arnieceras species re-
ported by previous authors).

Turculet (1970) added to the above cited inventory
assemblages of Brachiopods, Foraminifers, Bivalves,
Gastropods, Echinoderms, fishes.

Based on varied benthonic faunas, Turculet (1970)
assigned the limestones in Dealul Pragca to an interme-
diate facies between the Adnet facies and the Hierlatz
one.

The Foraminifers listed by Turculet in 1970 are com-
pleted with a study (Patrulius et al., 1981) of the Ad-
net limestones occurring in Dealul Pragca.
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2.2. The Gresten Facies

The initial definition of the Gresten Beds (Hauer,
1853 in Trauth, 1909) was associated with both the
Lower Jurassic formation and the Lunz Sandstone
from the northern Alpine area. Later, Stur (in Trauth,
1909) limited the Gresten Beds to the Liassic deposits
in littoral facies from the Austrian Prealpine area.

At Gresten, the Lower Jurassic sequence consists
of (Trauth, 1909): (1) a lower complex formed of
arkoses, carbonaceous and middle- and coarse-grained
bituminous sandstones, and of black sandy shales
with coal interlayerings (7-16 layers). Both the up-
per part and the bottom of the coal layers have
yielded plant remnants. Spherosiderites occur subordi-
nately. These layers belong to the lower part of Lower
Jurassic (probably Planorbis Zone, possibly Rhaetian-
Hettangian boundary deposits); (2) the Gresten shales,
of black or black-grey colour, fossil-bearing (Pleuromya
Stur beds) assigned to the Upper Hettangian (Angu-
lata Zone)-Lower Sinemurian (lower half of Bucklandi
Zone); (3) the Gresten limestones, dark-coloured, asso-
ciated with quartzose and with calcareous and schis-
tous sandstones, fossil-bearing (beds containing Ter-
ebratulas, Rhynchonelas and Pectens) - Lower Sine-
murian (upper half of Bucklandi Zone)-Pliensbachian.

The Gresten facies is generally characteristic of a
littoral area abounding in detrital supply, while the
coal occurrences point to humid temperate climate.

The Lower Jurassic coal-bearing formation Iis
widespread in the northern hemisphere; it occurs ap-
proximately along the 45°N parallel, from the Alps
to Crimea region (the Gresten Formation) and from
the Northern Caucasus to Central Asia (the Shemshak
Formation) (Dercourt et al., 1986).

The fauna yielded by the Gresten Beds consists
of neritic assemblages dominated by Brachiopods,
Bivalves and Cephalopods (Celtic-Suabian or Sub-
mediterranean fauna). The Phylloceratids are ex-
tremely rare.

In the Romanian Carpathians, the Lower Jurassic
deposits in Gresten facies occur in (1) the northern
Apuseni Mts, (2) the South Carpathians, and (3) the
East Carpathians. In all these areas, the field work
carried out in order to draw the geological maps, scale
1:50.000, and the biostratigraphic studies (Popa, 1967,
1969 a, 1970, 1971, 1981; Popa et al., 1977, 1985; Man-
tea, 1985; Mantea et al., 1982; Nastaseanu, 1979) have
contributed with new data to the zonal stratigraphy
based on Lower Jurassic Ammonites, from the Sine-
murian onwards.

The following Ammonite Zones have been recog-
nized:

R\
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Bucklandi Zone

A small size' Arielites bucklandi (Sow.) specimen
has been identified by Raileanu (1953) in the Cutilor
Valley, on the southern part of Padurea Craiului Mts.
This Ammonite comes from fine micaceous sandstones
assigned to the Ponita Formation (Patrulius et al.,
1982) and is to be found in the collection of the
Bucharest University.

From the "Moneasa black limestones” assigned to
the Finig Nappe (Codru Mts - Moneasa sector),
Nedelcu (1958) has reported the species Arietites bisul-
catus BRUG., encountered in the neighbourhood of
Moneasa locality. The same Moneasa limestones have
yielded a Coroniceras species (Patrulius et al., 1972).

Semicostatum and Turneri Zones

The Semicostatum Zone has been recognized by
Tomescu and Bordea (1976) based on Ammonite fauna
collected from the Urmét Unit (Finis Nappe - Bihor
Mts). The authors mentioned above have reported the
assemblage Arniocerassp. ex gr. A. semicostatum (Y.
& B.) and Agassiceras sp. aff. scipionianum (ORB.),
yielded by the black limestones occurring in the Urmat
Complex of the Valea Mare profile.

An Ammonite from Jekelius’ collection (stored at
the collections of the Geological Institute of Roma-
nia in Bucharest), which has been reported from the
marine sequences synchronous with the ”coal-bearing
complex that contains refractory clays” at Cristian-
Bragsov, belongs to (rev. Popa, 1969 b) the species
Angulaticeras lacunatum (BuckMaN) (PL I, Fig. 1)

'(as "Schlotheimia” lacunata BUCHMAN in Jekelius’ col-

lection). This species is known from the upper part of
the Lower Sinemurian (it is supposed to point to the
Semicostatum or Turneri Zone).

Obtusum Zone

The organogenous detrital limestones of red and
grey colour, Brachiopod-bearing oolitic ones, occur-
ring in the Lower Jurassic sequence from Munteana-
Banat (south-western Carpathians) have yielded, ac-
cording to Raileanu (1953) the species Promicroceras
cf. planicosta (Sow.) [as Aegoceras (Amblycoceras) cf.
planicosta Sow.] (revised Popa, 1977).

Jamesoni Zone

The Jamesoni Zone has yielded large specimens of
Uptonia jamesoni (Sow.) in the Padurea Craiului Mts
(Apuseni Mts) as follows: (a) one specimen has been
yielded from the middle of the ”Gryphaea-bearing
limestone subformation” occurring at Ponita, south-
west of the Cutilor Gorges (Patrulius, in Ianovici et
al., 1976); (b) another specimen of Uptonia jamiesoni
(Sow.) has been reported from the western slope of
Boiului Valley, from the sandy limestones assigned to
the same subformation (Popa, 1981), and (c) a third
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specimen of the same species has been collected by Dia-
conu (Patrulius et al., 1982) from the yellow limestones
occurring in the Pestireulul Valley (north of Dealul
Crucii).

A specimen of Acenthopleuroceras rursicosia
(BuckMAN) assigned to the Jamesoni Zone has been
reported from the top of the grey and red oolitic
limestones, occurring at Munteana-Banat (from the
last three meters overlying the Brachiopod-bearing
lumachelle) (Popa et al., 1977).

In the western South Carpathians, the Lower Juras-
sic deposits in Presacina facies, more precisely the base
of the Ohaba Beds occurring in the Belareca Valley,
have yielded (Iliescu, 1963) the species Platypleuro-
ceras cf. brevispina (Sow.) characteristic of the low-
ermost Carixian (fide Mouterde in Mouterde et al.,
1971).

In Northern Dobrogea (foreland of the Carpathi-
ans), at Pogta, the Lower Jurassic sandstones have
ylelded a small assemblage which consists of Uptonia
cf. jamesoni (Sow.) and Tropidoceras masseanum
(OrB.) assigned to Jamesoni and Ibex Zones (Ma-
covel’ collection, see Patrulius, Popa, 1969).

Ibex Zone

The Ammonites belonging to this zone, identified
so far in the Romanian Carpathians, are the follow-
ing: (1) Liparoceras sp., specimen collected from the
neighbouring area of the Brasov town and figured
by Jekelius (1916); (2) Androgynoceras sp. afl. hy-
brida (ORB.), specimen identified by Patrulius in the
Haghimag Massif (Patrulius, Popa, 1969); (3) Tropi-
doceras masseanum (ORB.), specimen (Pl I, Fig.
5) yielded by the Carixian calcareous sandstones oc-
curring at Munteana-Banat (calcareous-sandy facies)
(Popa in Popa et al., 1977). Another specimen as-
signed to the same species (Pl. II, Fig. 1) has been
collected by Bleahu and Mantea from the calcareous
sandstone occurrences in the Garda Seaci Valley (Bi-
hor Mts).

The bioclastic sparry limestones, exhibiting yellow-
ish, reddish or violaceous alteration, of the Vilani
Unit (Northern Apuseni Mts), have yielded (Preda,
1962) a Tropidoceras species collected from the Dealul
Tabla Busii (Campani- Cabesti window); (4) the grey
- sparry limestones occurring on the southern tributary
of the Legului Valley (Remeti Graben) in the North-
ern Apuseni Mts have yielded (Popa, 1981) the species
Beaniceras luridum (Simps.) (PL 1, Figs. 6-9) in as-
sociation with various Brachiopod species.

Davoei Zone

Some small specimens of Aegoceras sp. (Pl. I, Fig.
4) with simple capricorn ribbing have been found (Pa-
trulius in Patrulius, Popa, 1969) at Vadu Crisului in
the Padurea Crainlui Mts (Apuseni Mts). An Andro-
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gynoceras sp. ex gr. A. hibridiforrhie SPATH specimen
has been identified (Popa, 1981) in the Bisericii Valley
from the Remeti Graben (Northern Apuseni), in as-
sociation with Gryphaea mccullochi meecullochii Sow.
and G. gigantea (SOW.) species.

From the sandy limestone outcrops in the Paraul
Suhardu and at Batca lui Cioflec (East Carpathians),
Grasu (1971) has reported the species Aegoceras capri-
cornum (ScHLOTH.). This species was mentioned
by Tietze in 1872 (Ammonites capricornus according
to Tietze) and by Popa (in Popa et al., 1977) from
the sandy limestone occurrences (Munteana, South-
westhern Carpathians) (Pl. II, Fig. 2). From the
same site Raileanu (1960) reported the species Liparo-
ceras (Becheiceras) becher (Sow.). The same species
has been reported (Grasu and Turculet, 1978) from
the southern part of the Haghimas Syncline (East
Carpathians), namely from the Trotug Valley, up-
stream its confluence with the Stramba Valley (Table
1/12).

Stokesi Zone

Typical specimens of Amaltheus stokesi (Sow.)
have been found by Jekelius (Pl. II, Fig. 3) in the grey,
slightly micaceous sandy siltstones occurring in the
Fabricii Valley (Schneebrich), at Cristian-Bragov (as
Amaltheus margaritalus MONTF. according to Jeke-
lius, in collections; rev. Popa, 1969 b), by Patrulius
(in Patrulius, Popa, 1969) (PL II, Fig. 1) and by Popa
(Pl. II, Fig. 5) in the marly layers at the bottom of
the horizon bearing silexites nodules assigned to Vadu
Crigului (Apuseni Mts) Domerian occurrences (Popa in
Patrulius et al., 1982), as well as in the grey-greenish
organogenous-sandy detrital limestone occurrences at
the bottom of the Munteana (P1. 11, Fig. 4) Domerian
deposits (western South Carpathians) (Popa in Popa
et al., 1977).

Margaritatus Zone

This zone has been identified in the surroundings of
Brasov town (East Carpathians), in Padurea Craiu-
lui (Apuseni Mts) and at Munteana (western South
Carpathians).

The identified Ammonites of the Margaritatus Zone
are: (1) Amaltheus gloriosus HyaTT from Munteana,
figured and described by Tietze (1872) as Ammoniles
margaritatus var. munijanae; (2) Protogrammoceras
sp. from Munteana (Ammonites normanianus D’ ORB.
according to Tietze, rev. by Patrulius and Popa,
1969); (3) Amaltheus margaritaius (MONTF.) iden-
tified (PI. III, Fig. 1) at Munteana from grey-greenish
calcareous sandstones and (4) Pseudoamaltheus sp. re-
ported from the same site (Popa in Popa et al., 1977).
The species Amaltheus margaritatus (MONTF.) has
also been identified in the Domerian occurrences in
the Remeti Graben (Northern Apuseni) by Kriautner
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(1939) and Pauliuc (1958) (Table 1/17).

Krautner has also reported scarce A. margaritatus
(MoNTF.) specimens (Pl III, Fig. 3) from the Lower
Jurassic deposits at Vadu Crigului (Padurea Craiu-
lui, where Patrulius (Patrulius et al., 1982) has also
cited this species. This one has been identified by Di-
aconu (Diaconu, Tonescu, 1970) in the grey or yellow-
rusty Valea Neagrd marly limestones which exhibit
silex lenses of Domerian age. Besides the above cited
species, the Domerian fauna in the Padurea Craiu-
lui Mts includes the species Phylloceras frondosum
(REYNES), represented by a unique specimen found by
Popa (1981) in the western slope of Boiului Valley. Ac-
cording to Szontagh, the fauna yielded by this forma-
tion (in Krautner, 1939) seems to contain the species
Meneghiniceras lariense (MENEGHINI) (rev. Popa,
1981), too.

The Domerian occurrences at Cristian-Brasov have
also yielded a Paltarpites sp. (Pl. II, Fig. 6), belonging
to Jekelius’ collection (fide Popa, 1969 b).

Spinatum Zone

The most common species of this zone is Pleuroceras
solare (PHYLL.) which has been identified in all the
Carpathian sectors.

In the Persani Mts (Saratii and Cascadelor Valleys)
this species (Pl 111, Figs. 5, 6) has been yielded by
the yellowish and reddish, in places ooidal lumestones.
These limestones crop out in the middle course of the
Saratii Valley, up- and downstream its confluence with
the Miguri Brook, as well as in two sites along the
upper course of the S&ratii Valley, on its slopes and in
the thalweg, 30 m upstream the Toarcian fossiliferous
site and 60 m downstream the latter (Table 1/9).

In the Cascadelor Valley, the Domerian limestones
were identified in 1965 (Patrulius et al., 1966) in the
river bed and on its eastern slope as far as the ridge,
as the filling material of a crevasse in the Triassic
dolomites. The limestones are no longer seen in the
river bed, as they have been covered by a newly built
road.

Other specimens of Pleuroceras solare (Pl. 111, Fig.
4) have been supplied by the sparry sandstone com-
plex at Cristian-Brasov (collected by Sandulescu) and
by the grey encrinite limestones at Munteana (Western
South Carpathians) assigned to the top of the Dome-
rian (Pl. 111, Fig. 7).

The specimen of Pleuroceras solare (PHILLIPS) (re-
vised by Popa) mentioned by Codarcea [as Pleuroceras
costatus nudus (QUENST)] in 1940 (see Nastiseanu,
1979) has been yielded by the Domerian deposits as-
signed to the Danubian Autochthon (Western South
Carpathians). This specimen was collected by Co-
darcea from “the Ohaba Beds” (Presacina facies)
which occur on the road that links the villages of

Bogaltin and Presacina across Poiana Lunga (the
springs of the Bolvasgnita Valley). This specimen, de-
termined initially by Jekelius ,is preserved in the G.1.R.
collection, no 408.

Another species which occurs frequently in the
Spinatum Zone is Pleuroceras spinatum (BRUG.).
Specimens assigned to this species have been identi-
fied by Grasu (1971) in the Domerian occurrences in
Paraul Ghilcog (Haghimag) (Table 1/40).

The richest assemblages of the Spinatum Zone have
been reported from the Apuseni Mts. In the Remeti

" Graben (the Fruntea Crest and Lesului Valley) (ace.

to Thalmann in Krautner, 1939; Pauliuc, 1958; Popa,
1981); in the Padurea Craiului Mts (Vadu Crigului and
Cutilor Valley) (Patrulius in Patrulius et al., 1982); in
the Somesul Cald Graben (Mantea et al., 1982); in the
east of the Borod Basin (Diaconu, Tonescu, 1970); in
the Criganului Valley and Garda Seacd Valley (Bihor
Mts) (Popa in Popa et al., 1985) have been identi-
fied assemblages which contain the following species:
Pleuroceras solare (PHILLIPS), P. spinatum (BRUG.),
P. hawskerense (Y. et B.), P. gigas HOWARTH, Aego-
ceras nautiliforme (YOK.), Arieliceras spp. (PL III,
Figs. 8-15). :

 Tenuicostatum Zone

This zone has been identified in several sites from
the Padurea Craiului Mts (Remeti Graben, Coasta
Cailor, Poniciori, Mnierei Valley), in the Somesul Cald
Graben, at Cristian-Brasov and in the Zamonita Val-
ley (Banat). The following species have been recorded:
Dactylioceras tenuicostatum (Y. et B.) (PL 1V, Fig.
1), D. semicelatum (Simp.), D. heltanthoides (YOK.)
(western slope of the Boiului Valley, fide Popa, 1981),
Dactylioceras tenuicostatum (Y. et B.) (Pl IV, Fig.
2) (Mnierei Valley, Patrulius in Patrulius et al., 1982),
Dactylioceras semicelatum (StMP.) in Dealul Crucii
(Coasta Cailor) (Patrulius, 1982) as well as in the
Somegul Cald Graben (Mantea et al., 1982), Daclylio-
ceras sp. aff.  D. acanthus OrRB. (in the Remeti
Graben, Popa, 1981).

The assemblage of Dactylioceras tenuicostatum (Y.
et B.), D. cf. semicelatum Simp., D. cf. helianthoudes
(Yox.) and D. aff. erassulosum SiMP. has been iden-
tified (Popa, 1970) in the Caldarii Valley, at Cristian
(PL. TV, Figs. 3, 4). The species Daclylioceras (Ortho-
dactylites) semicelatum (Stmpson) (Pl IV, Figs. 5, 6)
has been identified at the bottom of the rock sequence
assigned to the Toarcian in the Bigir area (Banat),
along the Zamonita Valley (Popa et al., 1977).

Falcifer Zone

Rich assemblages of this zone have been reportéd
from the Apuseni Mts and the Banat region (Danu-
bian Autochthon). In the East Carpathians has been
found a single Ammonite specimen assigned to this
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zone, represented by the species Harpoceras mulgrav-
wm Y. et B. (Pl V, Fig. 4); it has been reported,
together with Hildoceras sublevisoni, by I. Motag (per-
sonal commun.) from blocks of the Miocene conglom-
erates occurring in the Teleajen Valley (Table 1/11).

The following species have been reported from the
Padurea Craiului Mts: Harpoceras falciferum (Sow.)
(Remeti Graben, Popa, 1981), Harpoceras sp. ex gr.
H. falciferum Sow. and Harpoceratoides alternatus
(SiMP.) (Mnierei Valley, Patrulius, 1982) (Pl. V, Fig.
3), Nodicoeloceras crassoides (SiMP.) (Boiului Valley,
Popa, 1981) (Pl. IV, Fig. 7), Harpoceras mulgrav-
tum (Y. et B.) (Mnierei Valley and Vadu Crisului,
Patrulius in Patrulius et al., 1982).

The following Ammonites belong to the Falcifer
Zone of the Danubian Autochthon: Harpoeeras mul-
gravium Y. et B, H. cf. falciferum (Sow.), H. ezara-
tum Y. et B., Hildaites sp. aff. H. serpentiniformis
urkutensis GECZY (recognized at Munteana, Popa in
Popa et al., 1977) (P1. IV, Figs. 8, 9; PLV, Figs. 1, 2);
Whitbiceras sp. (Nievrei Valley, Popa in Popa et al.,
1977); Harpoceras sp. (Zoina Valley, east of Bogaltin,
Schafarzik, 1897, in Niastiseanu, 1979). -

Bifrons Zone, to which are assigned: Hildoceras
bifrons (BRUG.), H. lusitanicum (MEISTER), H. sub-
levisoni (Fucin), H. semicosta (BUCKMAN), Lyto-
ceras sp. ex gr. L. rhodanicum (MONESTIER), Por-

poceras sp. ex gr. P. vorlex (SIMPSON), Phymato-
ceras sp. ex gr. P. lillii (HAUER), Catacoeloceras
sp. ex gr. C. jordani (GUEX) (Munteana, Pl. VII,

Figs. 8, 9, 10; Pl. VIII, Figs. 1-5) (Popa in Popa et
al., 1977); Dactylioceras commune (SOw.) and Hildo-
ceras sp. (Cristian-Caldarii and Cristianului Valleys)
(Jekelius, 1915 and Popa, 1970), Hildoceras sublevisoni
(Fucing) (found in blocks included in Miocene con-
glomerates occurring in the Teleajen Valley, collected
by Motag) (Pl. V, Fig. 6); Hildoceras semipolitum
Buck. [as Hildoceras bifrons (BRUG.) in Nistiseanu
and Solcan, 1963, revised Patrulius, 1981] (Stramba
Valley, southernmost part of the Haghimag Syncline),
Peronoceras sp. ex gr. P. subarmatum (Y. et B.)
(Pl V, Fig. 7) [as Coeloceras subarmatum (Y. et B.)
n Jekehus 1938], reported from the neighbouring ar-

eas of the Bragov town (revised Popa, 1969 b) and

Hildoceras sp. (from Cristian, Popa, 1970); Hildoceras
sublevisoni (Fucint), H. bifrons (BRUG.) H. semipoli-
tum BUCK., Polyplectus apenninicus (HAAS) (Remeti
Graben, Popa 1981) (Pl. VI, Figs. 2, 3,5, 7; P1. VIII,
Figs. 2, 3); Hildoceras cf. semipolitum BUCI\‘ Cata-
coeloceras brothi (MITZoPoULOS), Hildoceras sublevi-
soni (Fucini) (Boiului Valley, Popa, 1981) (Pl. VI,
Figs. 1, 6; Pl. VII, Fig. 4); Hildoceras sublevi-
sont (FucIN), Harpoceras sp. ex gr. H. faleiferum
(Sow.), Dactylioceras atlethicum (Simp.) (Mnierei
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Valley-Padurea Craiului Mts, Patrulius in Patrulius
et al., 1982), H. Lusitanicum (MEISTER), Dactylio-
ceras sp. ex gr. D. commune (Sow.), Phymatoceras
sp. (Somegul Cald Graben - Bihor Mts, Mantea et
al., 1982) (Pl. VI, Figs. 10, 11; Pl. IX, Figs. 2-
4); Hildoceras lusitanicum (MEISTER), Dactylioceras
atlethicum (SiMP.), Zugodaciylites sp., Nodicoeloceras
(?) sp. (Piatra Bulzului- Bihor Mts, Popa et al.,
1985) (P1. VII, Fig. 5; Pl. VIII, Fig. 6); Hildoceras =
bifrons (BRUGUIERE) (Pregusului Valley - Pidurea
Craiului, Patrulius in Patrulius et al., 1982) (Pl. VI,
Fig. 4); Hildoceras sublevisoni (Fucini), Dactylioceras
atlethicum (SIMP.), Zugodaciylites sp., Nodicoeloceras
sp. (Crigsanului Valley - Bihor Mts, Popa et al., 1985)
(PL. VII, Figs. 6, 7), Hildoceras semipolitum BUCK .,
H. bifrons (BrRUG.), Peronoceras sp. ex gr. P. fibula-
tum (Sow.), Zugodactylites sp. ex gr. Z. braunianus
(OrB.) (Coasta Cailor - Padurea Craiului, Patrulius
in Patrulius et al., 1982) (Table 1).

» Variabilis Zone to which are assigned: Brodieia sp.
aff. clausum MERLA (Boiului Valley - Pidurea Craiu-
lui, Popa, 1981) (Pl. 11X, Fig. 5); Haugia illus-
tris (DENCKMANN) and Pseudolioceras cf. gradatum
Buck. (Piatra Arsa Peak and Alunul Mare Valley -
Somegul Cald Graben, Mantea et al., 1982) (Pl. IX
Figs. 8, 9); Pseudomercaticeras aff. frantzi (REYNES)
and Denckmannia ? sp. (Piatra Bulzului - Bihor Mts,
Popa et al., 1985); Brodieia cf. bayan: Dum. (Poni-
ciori - Padurea Craiului, Patrulius in Patrulius et al.,
1982); Phymatoceras narbonense (Buck.) and Cat-
acoeloceras sp. ex gr. C. crassum PHILL. (Valiul
Rece and Viliul Preguzului - Padurea Craiului, Pa-
trulius in Patrulius et al., 1982); Haugia (Haugia)
sp. (Crisanului Valley, Bihor Mts, Popa et al., 1985)
(Pl. IX, Figs. 6, 7); Pachylytoceras jurense (Z1ET.)
(Munteana - Banat, Riileanu, 1960).

Thouarsense Zone to which are assigned: Grammo-
ceras thouarsense thouwarsense (D’ORB.), Pseudogram-
moceras fallaciosum (BAYLE), P. latescens (SiMp-
SON), Pseudolioceras compactile (SIMPSON), Polyplec-
tus pluricostatus (HAAS), Polyplectus discoides (Z1-
ETEN), Lobolyloceras aff. siemensi (DENCKMANN),
Denckmannia sp. (Saratii Valley - Persani Mts, Popa,
1967) (P1. X, Figs. 1, 2, 7; Pl. XI, Figs. 1-7; PL
XII, Figs. 1-4); Grammoceras thouarsense thouarsense
(D’ORB.), Pseudogrammoceras fallaciosum (BAYLE),
Phymaloceras comensis (v. BucH) (Lucava Valley -
Rardu, Stdnoiu, 1967; Patrulius et al.,” 1982); Pseu-
dogrammoceras struckmanni (DENK.) (Codlea - col-
lection Valceanu rev. Patrulius); Pseudogrammoceras
fallaciosum (BAYLE) (as P. cotteswoldiae Buckm.)
(Izvoru Malului Valley - Rardu, Turculet, 1971 in Pa-
trulius et al., 1981); Pseudogrammoceras fallaciosum
(BAYLE) (Munteana - Banat, Popa et al., 1977) (Pl
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LOCATION OF MAIN FOSSILIFEROUS "SITES YIELDING LOWER JURASSIC

AMMONITES IN THE ROMANIAN CARPATHIANS

TABLE 1
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1 Munteana (South Carbuthiansl
2 Zamonita Valley |

3 Nievra Valley

L Poiana Lungd

S Belareca Valley

6 Resita :
7 Lucavu Valley (Rardu Musslf)

8 Cristian

9 Sdrdtii Valley (Persani Mountains)
10Codlea |

11 Teleajen Valley

12 Strimba Vulley,Trotus Valley (Hughlmus Massif ).

13 Brasov

14 Cascade Valley (Persani) -

15 Plaiul Marches (Padurea Craiului)

16 Borod Basin

17 Remeti Graben

18 Boiu Valley [ Pddurea Craiuluil

19 Mnierei Valley (Padurea Craiului)

20 Somesul Cald Graben (Bihor Mountmns)
21 Piatra Bulzului (Bihor Mountains)

22 Poniciori (Padurea Craiului)
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23 Valdul Preguzului-valdu! Rece (Padurea Craiului)
24 Crisanului Valley-Girda Valley (Bihor Mountains)
25 Coasta Cailor (Padurea Craiului)

26Vadu Crisului (Padurea Craiului)

27 Cutilor Valley (Padurea Craiului)

28 Pestireului Valley (P&durea Craiului)

29 Ponita (Pddurea Craiului)

30 Yalea Mare (Bihor Mountains),

31 Tepei Valley and its tributaries (Persani Mountains)
32 Stanciului Valley [Persani Mountains)

33 Pietrele Albe (Persani Mountains)

34 Dealul Meghies (Persani Mountains)

35 Dealul Negru (Persani Mountains)

36 Curmdtura (Haghimas Massif)

37 Dealul Prasca (Rardu Massif)

38 Valea lzvoru Malului (Rardu Massif)

39 Piatra Zimbrului (Rarau Massif)

L0 Pardul Ghilcos [(Haghimas Massif)

L1 Pérdul Suhardu (Haghimas Massif)

L2 Pojordta anticline (Rarau Massif]

.3 Dealul Tabla Busii (Pddurea Craiului)

L4 Culmea Mica (A slope of the Zoina Valley-Bogiltin)
45 Surroundings of Moneasa (Codru Mountains]
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XIII, Fig. 5); Grammoceras aff. striatulum (Sow.)
(Bogaltin Beds, Nievrei Valley - Banat, Nastdseanu, '
1979); Grammoceras sp. ex gr. G. thouarsense
thouarsense (D’ORB.), Pseudogrammoceras fallacio-
sum BAYLE, P. cf. doerntense (DENCK.) (Remeti
Graben - Pidurea Craiului, Popa, 1981) (Pl. X, Fig. 4;
Pl. XII, Fig. 8; Pl. XIII, Figs. 1, 4); Pseudogrammo-
ceras fallaciosum (BAYLE), P. quadraium QUENST.,
P. cf. saemanni (DuM.), Polyplectus pluricostatus
(Haas) (Boiului Valley, Padurea Craiului, Popa, 1981)
(Pl. X, Fig. 6; Pl. XIII, Figs. 1, 4; Pl. XIV, Fig.
4); Pseudogrammoceras fallaciosum BAYLE (Birtinului
Valley - Padurea Craiului, and the east of the Borod
Basin, col. Popa) (Pl. XII, Fig. 7; Pl. XIV, Fig.
2); Pseudogrammoceras struckmanni (DENCK.), Cata-
coeloceras dumortieri MAUBEUGE, Subcollina yeovilen-
sis SPATH. (Mnierei Valley - Padurea Craiului, Pa-
trulius in Patrulius et al., 1982); Pseudogrammoceras
struckmanni (DENCK.), Gremmoceras thouarsense
thouarsense (D’ORB.) (Somesul Cald Graben - Bihor
Mts, Mantea et al., 1982) (Pl. XIII, Figs. 2, 3); Pseu-
dogrammoceras struckmanni (DENCK.), Grammoceras
thouarsense thouwarsense (D’ORB.), Osperlioceras bi-
carinatum (ZIETEN); Pseudogrammoceras cf. latescens
(Stmp.) (Piatra Bulzului, Bihor Mts, Popa et al,
1985) (P1. IX, Fig. 10; Pl X, Fig. 5; Pl XIII,
Fig. 6; Pl. X1V, Fig. 1); Pseudogrammoceras do-
erntense (DENCK), Grammoceras striatulum (Sow.)
(Poniciori, Padurea Craiului, Patrulius in Patrulius et
al., 1982).

Levesquei Zone to which are assigned: Dumortieria
levesquei (D’ORB.) and Hammatoceras insigne (Zi-
ETEN) (Cristian - Brasov, Jekelius, 1915; see Popa,
1970); Pleydellia aalensis (ZIETEN) (north-eastern
slope of the Pojorata Anticline - Rardu, Turculet,
1971); Hammatocerassp. (Saratii Valley - Persani Mts,
Popa, 1967).

In the Bihor Autochthon (Plaiul Marchesg) are re-
ported (Patrulius, in Patrulius et al., 1982) the zones
Pseudoradiosa and Aalensis (corresponding to the
Levesquei Zone on zonal diagram elaborated by Dean
et al. (1961) for the north-west European province) to
which the following assemblage 1s assigned: Pleydel-
lia costulata (Z1ET.), P. subcompta (BRANCO), P. cf.
aalensis (Z1ET.), P. cf. distans (BUCK.), Dumortieria
of. exacta Buck., D. sp. ex gr. D. diphyes Buck., D.
sp. ex gr. D. costula (REIN.), D. sp. ex gr. D. radians
(REIN.).

Pleydellia sp., Dumortieria sp. and Hammatoceras
sp. specimens belonging to the Levesquei Zone (Popa,
1967, 1981) have been identified in the Boiului Valley
(Padurea Craiului), in the S&ratii Valley (Persani Mts)
and in the eastern area of the Borod Basin (Pl. XIV,
Figs. 5-7).

_f \
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Fig.

Fig.

Fig.

Fig.
Fig.

Plate I

1 — Angulaticeras lacunaium (BuckMAN), Lower Sinemurian, Cristian - Bragov. Col. E. Jekelius. Rev.
Elena Popa (x 2)

2 — Uptonia jamesoni (J. de C. Sow.), Carixian, Jamesoni Zone. Boiului Valley, Pidurea Craiului.
Col. Elena Popa (x 0,8)

3 — Acanthopleuroceras rursicosta BUCKMAN, Carixian, Jamesoni Zone. Munteana - Banat. Col. Elena
Popa (x 1,1)

4 — Aegoceras sp.,l Carixian. Vadu Crisului, Padurea Craiului. Col. D. Patrulius (x 1)

5 — Tropidoceras masseanum (ORB.), Carixian, Ibex Zone. Munteana - Banat. Col. Elena Popa (x 1)

Figs. 6-9 — Beaniceras luridum (SiMps.), Carixian, Ibex Zone. Lesului Valley - Pidurea Craiului. Col.

Elena Popa. Figs. 6 and 7 (x 1); figs. 8 and 9 (x 1,8)
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Plate II

1 — Tropidoceras masseanum (ORB.), Carixian, Ibex Zone. Garda Seaca - Bihor Mts. Col. G. Mantea.
Det. Elena Popa (x 1)

2 — Aegoceras capricornu (SCHLOTHEIM), Carixian, Davoei Zone. Munteana - Banat. Col. Elena Popa

(x1,1)

3 — Amaltheus stokest ('SOWERB_Y), Domerian, Stokesi Zone. Brasov. Col. E. Jekelius. Rev. Elena
Popa (x 1)

4 — Amaltheus stokesi (SOWERBY), Domerian, Stokesi Zone. Munteana - Banat. Col. Elena Popa

(x1,1)

5 — Amaltheus stokesi (SOWERBY), Domerian, Stokesi Zone. Vadu Crisului - Padurea Craiului. Col.
Elena Popa (x 1)

6 — Paltarpiles sp., Domerian. Brasov. Col. E. Jekelius. Det. D. Patrulius & Elena Popa (x 0.3)

7 — Amaltheus margaritatus (MoNTF.), Domerian, Margaritatus Zone. Munteana - Banat. Col. Elena
Popa (x1,1)
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Fig.
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Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Plate IIT

1 — Amaltheus margaritatus (MONTF.), Domerian, Margaritatus Zone. Munteana - Banat. Col. Elena
Popa (x 1,1)
2 — Phylloceras frondosum (REYNES), Domerian, Boiului Valley - Pddurea Craiului. Col. Elena Popa

(x1)

3 — Amaltheus margaritatus (MoNTF.), Domerian, Margaritatus Zone. Vadu Crigului - Piddurea Craiu-
lui. Col. Th. Krautner (x 1)

4 — Pleuroceras solare (PHILLIPS), Domerian, Spinatum Zone. Cristian - Bragov. Rec. M. Sandulescu.
Col. and det. Elena Popa (x 1)

5 — Pleuroceras solare (PHILLIPS), Domerian, Spinatum Zone. Saratii Valley - Pergani Mts. Col. Elena
Popa (x 1)

6 — Pleuroceras solare (PHILLIPS), Domerian, Spinatum Zone. Cascadelor Valley - Persani Mts. Col.
Elena Popa (x 1)

7 — Pleuroceras solare (PHILLIPS), Domerian, Spinatum Zone. Munteana - Banat. Col. Elena Popa
(x 1)

8 and 9 — Pleuroceras solare (PHILLIPS), Domerian, Spinatum Zone. Lesului Valley - Padurea Craiu-
lui. Col. Elena Popa. Fig. 8 (x2); fig. 9 (x 1)

10 — Pleuroceras solare (PHILLIPS), Domerian, Spinatum Zone. Vadu Crisului - Padurea Craiului. Col.
D. Patrulius (x 1)

11 — Pleuroceras spinatum (BRUGUIERE), Domerian, Spinatum Zone. Vadu Crisului - Pidurea Craiului.
Col. D. Patrulius (x 1)

12 — Pleuroceras spinatum (BRUGUIERE), Domerian, Spinatum Zone. Pidurea Craiului. Col. D.
Patrulius (x 1)

13 — Pleuroceras hawskerense (YOUNG et BIRD), Domerian, Spinatum Zone. Ponor Valley - Somesul
Cald Graben. Col. G. Mantea. Det. Elena Popa (x 1) :

14 — Pleuroceras solare (PHILLIPS), Domerian, Spinatum Zone. Ruginii Valley - Somesul Cald Graben.
Col. G. Mantea. Det. Elena Popa (x 1)

15 — Pleuroceras gigas HOWARTH, Domerian, Spinatum Zone. Onceasa Valley - Somesul Cald Graben.
Col. G. Mantea. Det. Elena Popa (x 1)
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Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Plate IV

1 — Dactylioceras tenuicostatum (Y. et B.), Toarcian, Tenuicostatum Zone. Boiului Valley - Padurea
Craiului. Col. Elena Popa (x 1)

2 — Dactylioceras {enuicostatum (Y. et B.), Toarcian, Tenuicostatum Zone. Mnierei Valley - Pidurea
Craiului. Col. D. Patrulius (x 1)

3 — Dactylioceras tenuicostatum (Y. et B.), Toarcian, Tenuicostatum Zone. Caldarii Valley - Cristian,
Bragov. Col. Elena Popa (x 1)

4 — Daclylioceras cf. semicelatum (Simpson ), Toarcian, Tenuicostatum Zone. Caldarii Valley - Cristian,
Bragov. Col. Elena Popa (x 1)

5 — Dactylioceras semicelatum (SiMpsoN), Toarcian, Tenuicostatum Zone. Zamonita Valley - Banat.
Col. Elena Popa (x 1,2)

6 — Dactylioceras cf. semicelatum (S1MPSON), Toarcian, Tenuicostatum Zone. Zamonita Valley - Banat.
Col. Elena Popa (x 1,2)

7 — Nodicoeloceras crassoides (SiMPsoN), Toarcian, Falcifer Zone, Boiului Valley - Pidurea Craiului.
Col. Elena Popa (x 1)

8 — Hildaites sp., afl. H. serpentiniformis urkutensis GEczy, Toarcian, Falcifer Zone. Munteana -
Banat. Col. Elena Popa (x 1)

9 — Harpoceras mulgravium YOUNG et BIRD, Toarcian, Falcifer Zone. Munteana - Banat. Col. Elena
Popa (x 0,6)
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Plate V

1 — Harpoceras ezaratum (YOUNG et BIRD), Toarcian, Falcifer Zone. Munteana - Banat. Col. Elena
Popa (x 1)

2 — Harpoceras cf. falciferum (SOWERBY), Toarcian, Falcifer Zone. Munteana - Banat. Col. Elena
Popa (x 0,6)

3 — Harpoceras sp., ex gr. H. faleiferum (SOWERBY), Toarcian, Falcifer Zone. Mnierei Valley - Padurea
Craiului. Col. D. Patrulius (x 1)

4 — Harpoceras mulgravium YOUNG et BIRD, Toarcian, Falcifer Zone. Teleajenului Valley. Col. 1. Motag

(x1)

5 — Hildoceras sublevisoni FuciNi, Toarcian, Bifrons Zone. Mnierei Valley - Padurea Craiului. Col. Th.
Krautner. Det. Elena Popa (x 1)

8 — Hildoceras sublevisoni FuciNi, Toarcian, Bifrons Zone. Teleajenului Valley. Col. I. Motag (x 1)

7 — Peronoceras sp., ex gr. P. subarmatum (YOUNG et BIrD), Toarcian, Bifrons Zone. Brasov (Hinter
der Graft). Col. E. Jekelius (x 1)
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Plate VI

Fig. 1 — Catacoeloceras cf. broilit (M1TZOPOULOS), Toarcian, Bifrons Zone. Boiului Valley - Padurea Cralu-
lui. Col. Elena Popa (x 1) - ;

Figs. 2 and 3 — Hildoceras bifrons (BRUGUIERE), Toarcian, Bifrons Zone. Bisericii Valley - Remeti Graben.
Col. Elena Popa (x 1)

Fig. 4 — Hildoceras bifrons (BRUGUIERE), Toarcian, Bifrons Zone. Pregusului Valley - Pédurea Craiului.
Col. S. & J. Bordea. Det. D. Patrulius (x 1)

Fig. 5 — Polyplectus appeninicus (Haas), Toarcian, Bifrons Zone. Bisericii Valley - Remeti Graben. Col.
Elena Popa (x 0,4)

Figs. 6 and 7 — Hildoceras cf. semipolitum BUcKMAN, Toarcian, Bifrons Zone. Fig. 6 - Boiului Valley,
Pidurea Craiului; fig. 7 - Bisericii Valley, Remeti Graben. Col. Elena Popa (x 1)

Fig. 8 — Hildoceras lusitanicum (MEISTER, Toarcian, Bifrons Zone. Munteana - Banat. Col. Elena Popa

(x1)

Fig. 9 — Hildoceras lusitanicum (MEISTER), Toarcian, Bifrons Zone. Onceasa Valley - Somegul Cald Graben.
Col. G. Mantea. Det. Elena Popa (x 1,08)

Fig. 10 — Hildoceras lusitanicum (MEISTER), Toarcian, Bifrons Zone. Alunul Mic Valley - Somegul Cald
Graben. Col. G. Mantea. Det. Elena Popa (x 1,2)

Fig. 11 — Hildoceras sublevisoni (Fucint), Toarcian, Bifrons Zone. Paraul Ars - Somesul Cald Graben. Col.
G. Mantea. Det. Elena Popa (x 1,2) '
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Plate VII

Fig. 1 — Hildoceras sublevisoni (Fucini), Toarcian, Bifrons Zone. Onceasa Valley - Somesul Cald Graben.
Col. G. Mantea. Det. Elena Popa (x 1)

Figs. 2 and 3 — Hildoceras sublevisont (FuciNI), Toarcian, Bifrons Zone. Bisericii Valley - Remeti Graben.
Col. Elena Popa (x 1)

Fig. 4 — Hildoceras sublevisoni (Fucint), Toarcian, Bifrons Zone. Boiului Valley - Padurea Craiului. Col.
Elena Popa (x 1)

Fig. 5 — Hildoceras sublevisoni (Fucini), Toarcian, Bifrons Zone. Piatra Bulzului - Bihor Mis. Col. Elena
Popa (x 1)

Figs. 6 and 7 — Hildoceras sublevisoni (Fucini), Toarcian, Bifrons Zone. Crigsanului Valley - Bihor Mts.
Col. Elena Popa (x 1)

Figs. 8 and 9 — Hildoceras sublevisoni (Fucini), Toarcian, Bifrons Zone. Munteana - Banat. Col. Elena
Popa (x 1)

Fig. 10 — Porpoceras sp., ex gr. P. vortez (SMPsoN), Toarcian, Bifrons Zone. Munteana - Banat. Col.
Elena Popa (x 1)
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Plate VIII

Fig. 1 — Porpoceras sp., ex gr. P. vortez (SIMPSON), Toarcian, Bifrons Zone. Munteana - Banat. Col. Elena
Popa (x 1); la - detail

Fig. 2 — Phymatoceras sp., ex gr. P. lilli (HAUER), Toarcian, Bifrons Zone. Munteana - Banat. Col. Elena
Popa (x 0,6)

Figs. 3 and 4 — Hildoceras semicosta BUCKMAN, Toarcian, Bifrons Zone. Munteana - Banat. Col. Elena
Popa (x 1)

Fig. 5 — Catacoeloceras sp., ex gr. C. jordant GUEX., Toarcian, Bifrons Zone. Munteana - Banat. Col. Elena
Popa (x 1)

Fig. 6 — Zugoddciylites sp., Toarcian, Bifrons Zone. Piatra Bulzului - Bihor Mts. Col. Elena Popa (x 1,2)
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Plate IX

Fig. 1 — Lyloceras sp., ex gr. L. rhodanicus (MONESTIER), Toarcian, Bifrons Zone. Munteana - Banat. Col.
Elena Popa (x 1)

Fig. 2 — Phymatoceras sp., Toarcian, Bifrons Zone. Paraul Ars - Somesul Cald Graben. Col. G. Mantea.
Det. Elena Popa (x 1)

Figs. 3 and 4 — Phymatoceras sp., Toarcian, Bifrons Zone. Onceasa Valley - Somesul Cald Graben. Col. G.
Mantea. Det. Elena Popa. Fig. 3 (x 1); fig. 4 (x 0,7)

Fig. 5 — Brodieia sp., aff. B. clausum MERLA, Toarcian, Variabilis Zone Boiului Valley - Padurea Craiului.
Col. Elena Popa (x 1)

Figs. 6 and 7 — Haugia (Haugia) sp., Toarcian, Variabilis Zone. Crisanului Valley - Bihor Mts. Col. Elena
Popa (x 1)

Fig. 8 — Haugia illustris (DENCKMANN), Toarcian, Variabilis Zone. Piatra Arsi - Somesul Cald Graben.
Col. G. Mantea. Det. Elena Popa (x 08)

Fig. 9 — Pseudolioceras cf. gradatum BUCKMAN, Toarcian, Variabilis Zone. Alunul Mare Valley - Somesul
Cald Graben. Col. G. Mantea. Det. Elena Popa (x 1)

Fig. 10 — Pseudogrammoceras cf. latescens (SIMPSON), Toarcian, Thouarsense Zone. Piatra Bulzulul - Bihor
Mts. Col. Elena Popa (x 1)
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Plate X

Figs. 1 and 2 — Grammoceras thouarsense thouarsense (ORB.), Toarcian, Thouarsense Zone. Saratli Valley
- Pergani Mts. Col. Elena Popa (x 1)

Fig. 3 — Grammoceras thouarsense thouwarsense (ORB.), Toarcian, Thouarsense Zone. Lucava Valley - Rarau
Massif. Col. Elena Popa (x 1)

Fig. 4 — Grammoceras sp., ex gr. (. thouarsense thouarsense (ORB.), Toarcian, Thouarsense Zone. Fruntea
Crest - Remeti Graben. Col. Elena Popa (x 1)

Fig. 5 — Grammoceras thouarsense thouarsense (ORB.), Toarcian, Thouarsense Zone. Piatra Bulzului -
Bihor Mts. Col. Elena Popa (x 1)

Fig. 6 — Polyplectus pluricostatus (Haas), Toarcian, Thouarsense Zone. Boiului Valley - Padurea Craiului.
Col. Elena Popa (x 1)

Fig. 7 — Pseudogrammoceras lalescens (SIMPSON), Toarcian, Thouarsense Zone. Sardfii Valley - Persani
Mts. Col. Elena Popa (x 1)
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Plate XI
Fig. 1 — Pseudogrammoceras latescens (SIMPSON) (x 1)
Fig. 2 — Denckmannia sp. (x 1,2)
Fig. 3 — Polyplectus discoides (ZIETEN) (x 1)
Fig. 4 — Pseudolioceras compaclile (SIMPSON) (x 1,1)
Fig. 5 — Polyplectus pluricostatus (HAAS) (x 1)

Figs. 6 and 7 — Pseudogrammoceras fallaciosum (BayLE). Fig. 6 (x1); fig. 7 (x 0,7)

Figs. 1-7 — Toarcian, Thouarsense Zone, Saratii Valley - Persani Mts. Col. Elena Popa
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Plate XI1I

Fig. 1-4 — Pseudogrammoceras fallaciosum (BAYLE), Toarcian, Thouarsense Zone. Saratii Valley - Persar:
Mts. Col. Elena Popa. Figs. 1, 3 and 4 (x1); fig. 2 (x0.7)

Fig. 5 and 6 — Pseudogrammoceras cf. doerniense (DENCKMANN), Toarcian, Thouarsense Zone. Fruntea
Crest - Remeti Graben. Col. Elena Popa (x 1)

Fig. 7T — Pseudogrammoceras fallaciosum (BaYLE), Toarcian, Thouarsense Zone. Birtinului Valley - Padurea
Craiului. Col. Elena Popa (x 1)

Fig. 8 — Pseudogrammoceras fallaciosum, (BayLE), Toarcian, Thouarsense Zone. Bisericii Valley - Remeti
Graben. Col. Elena Popa (x 1)

_(. \ Institutul Geologic al Romaniei
IGR.



E. Pora, D. PATRULIUS. LOWER JURASSIC AMMONITES IN THE ROMANIAN CARPATHIANS. Plate XII

Memoriile Institutului Geologic al Romaniei, 36, 1996

f/\l Institutul Geologic al Romaniei
IGR



Plate XIII

Figs. 1 and 4 — Pseudogrammoceras fallaciosum (BAYLE), Toarcian, Thouarsense Zone. Boiului Valley -
Padurea Craiului. Col. Elena Popa (x 1)

Fig.2 — Pseudogrammoceras struckmanni (DENCKMANN), Toarcian, Thouarsense Zone. Onceasa Valley -
Somesul Cald Graben. Col. G. Mantea. Det. Elena Popa (x 0,7)

Fig. 3 — Pseudogrammoceras siruckmanni (DENCKMANN), Toarcian, Thouarsense Zone. Piatra Arsd -
Somesul Cald Graben. Col. G. Mantea. Det. Elena Popa (x 0,9)

Fig. 5 — Pseudogrammoceras falleciosum (BAYLE), Toarcian, Thouarsense Zone. Munteana - Banat. Col.
Elena Popa (x 1,1)

Fig. 6 — Pseudogrammoceras cf. latescens (SiMPSON), Toarcian, Thouarsense Zone. Piatra Bulzului - Bihor
Mts. Col. Elena Popa (x 1)
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Plate XIV

. 1 — Osperlioceras bicarinatum (ZIETEN), T;)arciaﬁ, the bottom of the Thouarsense Zone. Piatra Bulzului
- Bihor Mts. Col. Elena Popa (x 1)

. 2 — Pseudogrammoceras fallaciosum (BAYLE), Toarcian, Thouarsense Zone. East of the Borod Basin.
Col. Elena Popa (x 1)

. 3 — Lobolytoceras aff. siemens: (DENCKMANN), Toarcian, Thouarsense Zone. Sariatin Valley - Persani
Mts. Col. Elena Popa (x 0,6)

. 4 — Pseudogrammoceras fallaciosum (BAYLE), Toarcian, Thouarsense Zone. Boiului Valley - Pidurea
Craiului. Col. Elena Popa (x 1)

. 5 — Hammatoceras sp., Toarcian, Levesquei Zone. Saratii Valley - Persani Mts. Col. Elena Popa (x 1)
. 6 — Pleydellia sp., Toarcian, Levesquei Zone. Boiului Valley - Pidurea Craiului. Col. Elena Popa (x 1)

. 7 — Dumortieria sp., Toarcian, Levesquei Zone. East of the Borod Basin. Col. Elena Popa_(x 1)
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Plate XV

Fig. 1 — Wachneroceras torophorum (WAEHNER), Middle Hettangian, Liasicus Zone. Tepei Valley - Persani
Mts. Col. D.M.Preda. Det. Gr. Réaileanu. Rev. Elena Popa (x 1)

Fig. 2 — FEclocentrites pelersi (HaugR), Upper Hettangian, Angulata Zone. Stanciului Valley - Pergani Mts.
Col. D. Patrulius, Elena Popa, Ileana Popescu (x 1)

Fig. 3 — FEctocentrities peterst (Hauer), Upper Hettangian, Angulata Zone. Racosul de Jos - Persani Mts.
Col. E. Jekelius. Rev. Elena Popa (x1)

Fig. 4 — Aegolytoceras sp., Upper Hettangian. Stanciului Valley - Persani Mts. Col. D. Patrulius, Elena
Popa, Ileana Popescu (x 1)

Fig. 5 — Charmasseiceras marmoreum (OPPEL), Upper Hettangian, Angulata Zone. Stanciului Valley -
Pergani Mts. Col. D. Patrulius, Elena Popa, [leana Popescu (x 1)

Fig. 6 — Charmassciceras marmoreum (OrpPEL), Upper Hettangian, Angulata Zone. Racogul de Jos - Pergani
Mts. Col. E. Jekelius. Rev. Elena Popa (x 1)

Fig. 7 — Schlotheimia montana (WAENNER), Upper Hettangian, Angulata Zone. Tepei Valley - Persani Mts,
Col. D. Patrulius (x 1)

Fig. 8 — Juraphylliles sp., Hettangian-Lower Sinemurian (condensed beds). Stanciului Valley - Persani Mts.
Col. D. Patrulius, Elena Popa, Ileana Popescu (x 1)

Fig. 9 — Coroniceras lyra (HyaTT), Lower Sinemurian, Bucklandi Zone. Dealu Negru - Persani Mts. Col.
D. Patrulius (x 1)
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Plate XVI

Fig. 1 — Paradasyceras vermoesense HERBICH.. Col. D. Patrulius, Elena Popa (x 1)
Fig. 2 — Paradasyceras lenuilobala RAILEANU, Col. D. Patrulius, Elena Popa (x 1)
Fig. 3 — Geyeroceras cylindricum (SOWERBY). Col. D. Patrulius, Elena Popa (x 1)

Fig. 4 — Arietites sp. Sinemurian. Stanciului Valley - Persani Mts. Col. D. Patrulius, Elena Popa, Ileana
Popescu (x 1)

Fig. 5 — Geyeroceras szadeczky: (Vapasz). Col. D. Patrulius (x 1)

Fig. 6 — Calliphylloceras sp., aff. C. sylvestre (HERBICH). Col. D. Patrulius, Elena Popa (x 1)
Fig. 7 — Geyeroceras cylindricum compressum (Fucini). Col. E. Jekelius. Rev. Elena Popa (x 1)
Fig. 8 — Geyeroceras leptophyllum (HaugRr). Col. D. Patrulius, Elena Popa (x 1)

Fig. 9 — Geyeroceras leptophyllum (HAUER). Col. E. Jekelius. Rev. Elena Popa (x 1)

Figs. 1-3, 5, 6 and 8 — Hettangian-Lower Sinemurian (condensed beds). Tepei Valley - Pergani Mts
Figs. 7 and 9 — Hettangian-Lower Sinemurian (condensed beds). Racosul de Jos - Persani Mts
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Fig.

Fig.

Fig.
Fig.
Fig.

Fig.

Figs.

Plate XVII
1 — Geyeroceras cylindricum bielzit HERBICH. Col. E. Jekelius (x 1)
2 — Paradasyceras uermoesense (HERBICH). Col. E. Jekelius. Rev. Elena Popa (x 1)
3 — Geyeroceras persanense (HERBICH). Col. E. Jekelius. Rev. Elena Popa (x 1)
4 — Geyeroceras cylindricum (SOWERBY). Col. E. Jekelius. Rev. Elena Popa (x 1)
5 — Juraphyllites sp. Col. E. Jekelius. Rev. Elena Popa (x 1)
6 — Geyeroceras persanense (HERBICH). Col. D.M.Preda. Rev. Elena Popa (x 1)

7 — Paradasiceras lunense (DE STEF.). Col. E. Jekelius (x 1)

1-7 — Hettangian-Lower Sinemurian (condensed beds). Racogul de Jos - Persani Mts
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Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Plate XVIII

1 — Juraphyllites transilvanicus dorsoplanatus Fucini, Hettangian-Lower Sinemurian (condensed beds).
Racogul de Jos - Pergani Mts. Col. D.M.Preda. Det. Gr. Raileanu (x 1)

2 — Fuagassiceras sp., Lower Sinemurian. Racogul de Jos - Pergani Mts. Col. E. Jekelius. Rev. Elena
Popa (x 1)

3 — Paradasyceras uvermoesense (HERBICH), Hettangian-Lower Sinemurian (condensed beds). Racosul
de Jos - Pergani Mts. Col, E. Jekelius. Rev. Elena Popa (x 1)

4 — 7 Adnethiceras sp., aff. A. adnethicum (HAUER), Upper Sinemurian. Tepei Valley - Persani Mts.
Col. D. Patrulius, Elena Popa (x 1)

5 — Partschiceras sp., Upper Sinemurian. Racosul de Jos - Persani Mts. Col. E. Jekelius. Rev. Elena
Popa (x 1)

6 — Asteroceras obtusum (SOWERBY), Upper Sinemurian. Racosul de Jos - Persani Mts. Col. E.
Jekelius. Rev. Elena Popa (x 1)

7 — Epideroceras sp., Upper Sinemurian. Pietrele Albe - Persani Mts. Col. D. Patrulius (x 1)
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Plate XIX

Fig. 1 — Arnioceras sp.; Lower Sinemurian. Racosul de Jos - Pergani Mts. Col. E. Jekelius (x 1)

Fig. 2 — Paltechioceras sp., Upper Sinemurian. Dealul Pragca - Rarau Massif. Col. D. Patrulius, Elena Popa

(x1)

Fig. 3 — KEchioceras sp., aff. E. rhodanicum (DuM.), Upper Sinemurian, Raricostatum Zone. Pietrele Albe -
Pergani Mts. Col. D. Patrulius (x 1)

Fig. 4 — Epideroceras sp., aff. E. lorioli (Hug.), Upper Sinemurian, Raricostatum Zone. Pietrele Albe -
Pergani Mts. Col. D. Patrulius (x 1)

Fig. 5 — Uptonia sp., afl. U. jamesoni (SowerBY), Carixian. Dealul Negru — Pergani Mts.
Col. D. Patrulius (X 1) '

Fig. 6 — Lytoceras sp., Upper Sinemurian. Pietrele Albe ~ Pergani Mts. Col. D. Patrulius (X 1)
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Fig.

Fig.

Fig.

Fig.

Plate XX

1 — Phylloceras meneghinti GEMM., Upper Sinemurian. Pietrele Albe - Persani Mts. Col. D. Patrulius,
Elena Popa. Figs. 1 and la (x 1); fig. 1b (x 3)

2 — Partschiceras cf. P. tenuistriatum (MENEGHINI), Upper Sinemurian. Pietrele Albe - Persani Mts.
Col. D. Patrulius, Elena Popa. Figs. 2 and 2a (x 2); fig. 2b x 5,5)

3 — Zetoceras bonarelli OSETT, Upper Sinemurian. Pietrele Albe - Persani Mts. Col. D. Patrulius,
Elena Popa. Figs. 3 and 3a (x 1); fig. 3b (x 3)

4 — Calliphylloceras bicicolae (MENEGHINT), Upper Sinemurian. Pietrele Albe - Persani Mts. Col. D.
Patrulius, Elena Popa. Figs. 4 and 4a (x 1); fig 4b (x 4)
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Fig.
g,
¥ig.
Fig.

Plate XXI
1 — Calliphylloceras anatolicum MEIST. Figs. | and la (x 1); fig. 1b (x3)
2 — Calliphylloceras cf. C. emeryi (BETTONI). Figs. 2 and 2a (x 1); fig. 2b (x 3)
3 — Meneghiniceras libertus GEMM. Figs 3 and 3a (x 2); fig. 3b (x3,3)

4 — Paradasyceras planispira (R.EYN'E“,S). Figs. 4 and 4a (x1); fig. 4b (x 5,5)

. 1-4 — Upper Sinemurian. Pietrele Albe - Persani Mts. Col. D. Patrulius, Elena Popa
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DAN CONSTANTIN PATRULIUS
(1921-1982)

Lucrari i harti geologice publicate
]

Ciocirdel, R., Patrulius, D. (1950) Contributiusii la cunoagterea geologiei regiunii Canara-Nivodari (jud.
Constanta. Acad. R.S.R. Bul. stiin¢. (Geol., Geogr., Biol., Stiin{. Tehn. Agric.), II/1, p. 51-57,
Bucuregti.

Patrulius, D. (1952) Not# asupra stratigrafiet masivului Bucegi (versantul de E). D.S. Com. Geol., XXXVI,
p. 193-201, Bucuresti.

— (1953) Noi contributiuni la cunoasterea stratigrafiei din regiunea masivului Bucegi. D. S. Com. Geol.,
XXXVII, p. 47-55, Bucuresti. '

— (1954) Observatiuni asupra depozitelor mezozoice din Bucegi si din Persani. D. S. Com. Geol.,
XXXVIII, p. 136-145, Bucuresti.

— (1954) Asupra prezentei anthracotheridului Prominatherium dalmatinum H. MEYER in depozitele pa-
leogene de la Sacel (Maramures). Acad. R.S.R., Bul. stiint., VI/3, p. 857-869, Bucuresti.

— , Bleahu, M., Dimitrescu, R. (1955) Cercetiri geologice in Valea Viseului si in imprejurimile Sice-
lului, Maramureg). D. S. Com. Geol., XXXIX, p. 96-113, Bucuresti.

— (1956) Contributiuni la studiul geologic al Maramuresului (baziunul Ruscovei). D. S. Com. Geol., XL,
p. 68-84, Bucuresti.

— (1956) Contributiuni la studiul geologic al Pidurii Craiului. D. S. Com. Geol., XL, p. 116-127,
Bucuregti. ;

— (1956) Notd asupra unei faune lusitaniene din regiunea viii Casimcea (pestera de la Gura Dobrogei).
Acad. R.S.R., Bul. stiint. (Geol.-Geogr.), 1/3-4, p. 197-200, Bucuresti.

— (1956) Pozitia sistematica a formei Pseudosaccocoma strambergensis REMES, crinoid aberant al Mal-
mului superior. ‘Acad. R.S.R., Bul. gtiinf. (Geol.-Geogr.), 1/3-4, p. 187-195, Bucuresti.

Murgeanu, G., Patrulius, D. (1957) Cretacicul superior de pe marginea Leaotei si varsta conglomeratelor
de Bucegi. Acad. R.S.R., Bul. gtiin¢. (Geol.-Geogr.), 1I/1, p. 5-21, Bucuresti.

— , Patrulius, D. (1957) Le Crétacé supérieur en bordure de la Leaota et I'age des conglomérats de
Bucegi. Rév. géol. géogr., L, p. 109-124, Bucuresti.

Patrulius, D. (1957) Corelarea Doggerului superior si a Malmului din Carpatii Orientali. Acad. R.P.R.,
Bul. stiing. (Geol.-Geogr.), 1I/1, p. 261-273, Bucuresti. '

— (1958) Stratigraficeskaia korrelatia verhnego doggera i malma Vostocinith Karpat. Rév. géol. géogr.,
II/1, p. 209-220, Bucuresti.

— (1959) Quelques observations sur les dépots mésozoiques du massif de Bucegi et des monts Persani
(Carpates Orientales). C.R. Com. Géol., XXXVII-XXXIX, p. 125-128, Bucuresti.

—  (1959) Nouvelles contributions a I’étude stratigraphiques du massif de Bucegi. C. R. Com. Géol.,
XXXVII-XXXIX, p. 35-37, Bucuresti.

— (1959) Die systematische Stellung von Pseudosaccocoma strambergensis REMES, ein abberanter Krinoid
des oberen Malms. Rév. géol. géogr., II1/1, p. 87-95, Bucuresti.

— , Patrulius, D. (1959) Contributions & la systematique des décapodes neojurassiques. Rév. géol.
géogr., 111/2, p. 249-257, Bucuresti.

Murgeanu, G., Patrulius, D. (1959) Fligul cretacic din imprejurimile Pasului Pfedelug. Stud. cerc. geol.,
IV/1, p. 25-35, Bucuresti.
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— , Patrulius, D., Contescu, L. (1959) Flisul cretacic din bazinul Viii Tarlungului. Stud. cerc. geol,
IV/1, p. 7-24, Bucuresti.

— , Patrulius, D. (1960) Melovoi flig v raione perevala Pasul Predelus. Rev. geol. geogr., IV/1, p.
79-89, Bucuresti.

Patrulius, D., Pauci, M. (1960) Contributiuni la studiul paleontologic al depozitelor albiene de la Giurgiu
(Valea Dundrii). Stud. cerc. geol., V/1, p. 85-100, Bucuresti.

— , Ciocardel, R. (1960) Observatiuni asupra unei klippe de calcare jurasice incorporate depozitelor
ecocretacice din sinclinalul Highimag (Carpatii Orientali). Comunic. Acad. R.P.R., X/1, p. 63-68,
Bucuresti.

R‘af‘lileanu, Gr., Patrulius, D., M#rg#rit, E., Chivu, M., Dragu, V. (1960) Corelarea molaselor cu
antracoterii mari din Transilvania si Petrosani. Stud. cerc. geol., V/2, p. 265-272, Bucuresti.

Patrulius, D., Motas, I., Bleahu, M. (1960) Geologiceskoe stroenie Rumanskogo Maramuresa. Mater.
Karpato-Balk. Assot., 1, p. 74-89, Kiev.

— , Popescu, Gr. (1960) Fatia dikogo fliga i utiosi osadocinogo proishojdenia v Bukovina i Maramuresa.
Mater. Karpato-Balk. Assot., 1, p. 168-176, Kiev.

— {1960) La cuverture mésozoique des massif cristallins des Carpates QOrientales. Ann. Inst. Geol. Publ.
Hung., XLIX/1, p. 123-154, Bucuresti. -

—  (1960) Le Mésozoique du Massif Moesien dans le cadre de la Plaine Roumaine et de la Dobrogea
centrale et méridionale. Ann. Inst. Geol. Publ. Hung., XLIX/1, p. 187-200, Budapest.

Murgeanu, G., Patrulius, D. (1960) Les formations mésozoiques des Carpates roumaines et de leur avant-
pays. Ann. Inst. Geol. Publ. Hung., XLIX/1, p. 177-185, Budapest.

Patrulius, D. (1961) Contributions a ’étude géologique du Maramures (Bassin de Ruscova). C. R. Com.
Géol., XL-XLI, p. 35-38, Bucuresti.

— (1961) Olistolitele Masivului Bucegi. Rez. comunic. Asoc. Geol. Carp.-Balc. (Congr. V), p. 43,
Bucuresti.

—  (1961) Schita stratigrafici a Neocomianului pelagic de tip Dambovicioara. Rez. comunic. Asoc. Geol.
Carp.-Balc. (Congr. V), p. 42, Bucuresti.

Codarcea, Al., Patrulius, D., Marinescu, Fl. (1961) Date noi cu privire la stratigrafia gi fauna cal-
carelor mezozoice de la Gura Viii (Banatul oriental). Rez. comunic. Asoc- Geol. Carp.-Balc. (Congr.
V), p. 28, Bucuresti.

Murgeanu, G., Filipescu, C. M., Patrulius, D., Alexandrescu, Gr., Tocorjescu, M., Mutihac, V.,
Contescu, L., Sindulescu, M., Jipa, D., Sandulescu, J., Mihailescu, N., Bratu, E., Bombita,
Gh., Iliescu, V., Panin, N., Butac, A. (1961) Guide des excursions B - Carpates Orientales. Assoc.
Géol. Carp.-Balk., V-éme Congr. (4-19 sept. 1961), p. 107, Bucarest.

— , Patrulius, D., Contescu, L., Jipa, D. (1961) Flisul cretacic din partea de sud a muntilor Baraoltu-
lui. Stud. cerc. geol., VI/2, p. 219-235, Bucuresti.

— , Patrulius, D., Contescu, L., Jipa, D. (1961) Le flysch crétacé de la partie méridionale des monts
Baraolt. Acad. R.P.R., Rev. géol. géogr., V/2, p. 161-175, Bucuresti.

Patrulius, D., Tocorjescu, M. (1962) Studiul stratigrafic al depozitelor neogene, cretacice gi neojurasice
strabitute de forajul de la Atarnati (Campia Romand). D. S. Com. Geol., XLVII, p. 117-130, Bucuresti.

— , Contescu, L., Butac, A. (1962) Observatii asupra flisului cretacic din valea superioara a Trotusului
si imprejurimile oragului Miercurea Ciuc (Carpatii Orientali). Stud. cerc. geol., VII/3-4, p. 409-428,
Bucuresti.
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Codarcea, Al., Marinescu, Fl., Patrulius, D. (1962) Date noi cu privire la calcarele mezozoice de la
Gura Vaii, Podigul Mehedinti. Comunic. Acad. R.P.R., X11/4, p. 458-465, Bucuresti.

Patrulius, D., Neagu, Th. (1963) Asupra prezentei Dinantianului in fundamentul Campiei Roméane. Stud.
cerc. geol., VIII/2, p. 195-200, Bucuresti.

—  (1963) Schita stratigrafici a seriei neocomiene de Dambovicioara: Hauterivian, Barremian gi Bedoulian
de facies pelagic si recifal. Asoc. Geol. Carp.-Balc. (Congr. V, 1961), I11/2, p. 117-128, Bucuresti.

— (1963) Olistolitele masivului Bucegi. Asoc. Geol. Carp.-Balc. (Congr. V, 1961), I11/2, p. 129-146,
Bucuresti. '

— (1963) Le Wildflysch et les olistolithes des Monts Pergani (Carpates Orientales). Assoc. Géol. Carp.-
Balk. (Rés. communic.), p. 121-122, Warszawa.

1

Murgeanu, G., Patrulius, D. (1963) Le Paléozoique de la plate-forme moesienne. Assoc. Géol. Carp.-
Balk., VI Congr. (Rés. communic.), p. 111-113, Warszawa.

— , Patrulius, D. (1963) Les conglomerats de Bucegi, formation de molasse mésocrétacée des Carpates
Orientales. Assoc. Géol. Carp.-Balk., VI Congr. (Rés. communic.), p. 113-115, Warszawa.

— , Patrulius, D., Contescu, L., Jipa, D., Mihailescu, N., Panin, N. (1963) Stratigrafia g1 sedi-
mentogeneza terenurilor cretacice din partea internd a curburii Carpatilor. Asoc. Geol. Carp.-Balc.
(Congr. V, 1961), 111/2, p. 31-58, Bucuresti.

Patrulius, D. (1964) Faunele mezozoice din masivul Bucegl. Ocrotirea naturil, 8/1, Bucuresti.

—  (1964) Affinités provinciales et voles de migration de quelques faunes jurassiques des Carpates roumaines
et de I’avant-pays carpatique. C. R. et Mém. Colloque du Jurassique, Luxembourg 1962, p. 519-525,
Luxembourg. .

— (1964) Studiul stratigrafic al depozitelor mezozoice si paleozoice traversate de forajul de la Cetate
(partea de vest a Campiei Romane). D. S. Com. Geol., XLIX, p. 81-91, Bucuresti.

— (1964) Asupra prezéniei unor calcare cu coprolite de crustacei decapouzi (Favreina salevensis PAREJAS)
in Neocomianul inferior din platforma moesicad (Campia Romana). D. S. Com. Geol., L/2, p. 325-330,
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Orientali). D. S. Com. Geol., L/2, p. 331-337, Bucuresti.

—  (1964) Rispandirea algelor Globochaete si Eothryz si a microfaciesului cu "Lombardia” (Saccocomidae)
in Carpatii Orientali. D. S. Com. Geol., L/2, p. 338-346, Bucuresti.
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trali). Lucr. Inst. Speol., III, p. 229-292, Bucuresti.

Raileanu, Gr., Patrulius, D., Bleahu, M., Mirautd, O. (1964) Le Carbonifere des Carpates roumaines
et de I’avant-pays carpatique. C. R. V-éme Congr. Intern. Stratigr. Géol. Carbonifére, p. 723-729,
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