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Project 353 : Ecostratigraphy
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LITHO- AND BIOSTRATIGRAPHY OF THE PALEOZOIC SEQUENCES
IN THE OPRISOR AND GIRLA MARE BOREHOLES
(SOUTH-WESTERN PART OF THE MOESIAN PLATFORM)!

BY .

MAGDALENA IORDAN?2' VIOLETA ILIESCU? ADINA VISARION?Z
ALBFRT BALTRES? EUGENIA SANDULESCU? KARL SEIFERTH?

71
Moesian Plétform. Boreholes-studies. Paleozoié. Lithostratigraphic correlation.
‘Biostratigraphic correlation. Macrofauna. Microfauna. Palyno-protistological
asesmblages. Romanian Plain-West Romanian Plain-Zone between the Da-
nube and the Jiu River.

Sommaire

Litho- et biostratigraphie du Paléozoique des forages d'Oprigsor et Girle
Mare (sud-ouest de la Plate-forme moesienne). Les auteurs ont identifié trois
facies : le faciés calcaire, le facies des argilites noires et des grés et le faciés des
HSittstones” verts. L’étude de la macrofaune (Brachiopods, Bivalves, Tentaculites,
Coraux etc), de la flore et des associations palyno-protistologiques ont permis
d’identifier le ? Llandoverien, le Wenlockien, le Ludlovien, le Pridolien et le
Gedinnien-Coblencien, 'Eifelien et le Givétien-Viséen supérieur. On met en évi-
dence le caractere diachronique de la limite entre le faciés des ,siltstones”
verts et le faciés des argilites noires et des gres.

7 o

INTRODUCTION

In the south-western part of the Moesian Platfmm the Opr1§or
and Girla Mare boreholes were drllled in order to establish the hydro-
carbon and thermal water prospects and to clear up the deep structure
of this part of the platform.

! Received on May 7, 1982, accepted for communication .and publication
on Ma,/ 12, 1982, presented in the meeting of May 28, 1982.
"2 Institutul de Geologfle sx Geofizica. Str Caransebes nr. 1, 78344 Buc-u—
resti, 32. ..
3 Intreprinderea de ForaJ si Lucrarx Geologlce Speciale. Str. Caransebesnr. 1,
78344 Bucuresti, 32. e g ¢
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The results of seismic (reflection and -refraction) and gravimetric
prospections corroborated with the geologlcal data obtained from bore-
holes have pointed out the presence in the area west of the Jiw-River,
of some distinct tectonic blocks and of numerous fractures wﬂ:h various
trends (Paraschiv, 1974 ; Rédulescu. et al,  1982). 1

The Paleozoic rocks intercepted by the two boreholeS{ e been
studied in order to correlate them with those of the eastern’ -part of
the Moesian Platform and of the Moldavian Platform. Thé macro-
paleontologic studies-have been carried out by Iordan, .the.palynologic
ones by- lliescu- (Glrla Mare) and  Visarion' (Oprisor), the microfacial
and sedimentologic ones. by Baltres. The geologlsts Sandulescu and
Seiferth have closely superv1sed the drilling operations. - %

The 1112 Opr1$or and 1111 Girla Mare boreholes are 51tuated (es-
pecially” thelatter) in ‘the south-western end -of:the Moeman Platform
where :it closes periclinaily, coming in direct contact,-by.a, major.erustal
fault (prolongation of the Peri-Carpathian line and of the North Pre-
Balkan one) with the tectonic units of the Carpathian Chain and the
Balkans. Neither of .these boreholes has reached the crystaLhne base-
ment. The sediméntary-cover (about 8000 m. thlck ‘in: the Lom:Bepres-
sion) begins with the Cambro-Ordovician and ehds*with the-Quaternary,
therefore several sedimentation cycles are to be noticed (Grigoras et al.,
1963). The Paleozoic rocks in the Oprisor and Girla Mare boreholes
correlate with those separated by Patrulius (1963) at Cetate, by Patrut
et-al. (1961) at .Calirasi and .by. Raileanu et al.. (1966, 1967) and Jordan
(1967 1981) m the Ca1d1a$1 and Mangaha boreholes He s

N

PALEOZOIC ROCK QEQUENCE IN THE GIRLA MARE BOREHOLE &

The d111hng ‘operations of Lhe 1111 Glrla lMare borehole; mtuated
at about 1.5 km NW from the Girla Mare village, in the Gruia-Girla
Mare tectonic “block of' the ‘Turnu- Severln—Bradet—Cetate structural
alignment began in August 1978 and were finished in June 1980 at a
final depth of 4251 m (Fig. 1). The well traversed Quaternary, Tertiary,
Cretaceous, Upper Jurassic and Tr1a851c rocks and at 1370 m depth
reached the Paleozoic (Pl. I). The Paleozoic, 2881 m in thickness in-
cludes three of its terms, that is Carboniferous (1370-2020 m), Devoman
(‘70‘70 -3540 m) and Silurian (3540- 4251 m). 2

Carboniferous oy ¥ L o -y L

In the 1370-2020 m depth interval the borehole traversed sand-
stones (from 1370 to 1440 m) and limestones (from 1440 .to 2020 m).
The sandstone interval contains an alternation of black clays yielding
numerous incarbonized plant remains; grey-blackish silty clays with
pyritized plants and bivalves ;:dark grey fine-grained sandstones w1th
many undeterminable fragments of incarbonized plants.
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o DROBETA
O TURNU SEVERI

Fig. *1. — Location -map "of the
Girla Mare and Oprigor sites.

“ At 1440 m.depth, a'change takes place in the electric log corres-
ponding with the lithologic c¢hange to limestones. These liméstones in-
clude also the Givetian stage, whose base is ‘at 3338 m depth. They
are: sometimes dolomitized, brecciated and rich in calcite veins. Small
geodes wcoated with sparitic wcalcite crystals: contain pyrite clusters.
Calcareous breccias made up of clasts-of at most 2 cm dlameter, with
a dolomitic brick-coloured matrix are -also- present..

The relatively poor phytoplanktonic’ content is mainly repvesented
by microspores and rare acritarchs, also by vegetal tissue fragments
and other unidentified organic remains. The following assemblage was
identified : Leiotriletes subintortus: (Waltz) Isch., Knoxisporites cf. hede-
ratus (Waltz) Playf., Reticulatisporites planus Hugh -Playf., Conwvoluti-
spore wmajor (Kedo) Turnau, Alatisporites pustulus Tbr., Schultzospom
sp.; Triquitrites cf. batillatus Hugh.-Playf., Lophosphaeridium sp., form-
group Veryhachium trispinosum Eis. The palynological assemblage at
1755-1758 m depth points out a marine to continental transitional facies
and; taking into account the stratigraphic distribution of microspores,
we can assign the respective dep051ts to the Lower Carboniferous-
Dinantian. ‘ J

‘Devonian

_ In the 2020-3540 m depth interval (1520 m thick) a pile of sedi-
ments are referred to the Upper, Middle and Lower Devonian. .
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Middle and Upper Devoman '

The 2020 3338 m depth 1nterva1 (1318 m thick) comprises carbon-
ate deposits consisting of calcarenites interbedded with black and brown
calcareous dolomitic breccia and brown dolomites referable to the upper
part of the Middle Devonian {(Givetian) and to the Upper Devonian.

The macrofauna is represented by an assemblage of small spe-
cimens of tentaculites, bfachiopods, crinoids, undeterminable fragments
of trilobites, corals, ostracods.and bryozoans, among which we identified
the spécies : Tentaculités conicus Roem., T. bellulus potomacensis Pros.,
Strophodonta (S:) aff. demissa (Conr.), Iridistrophia sp. (P1, .11, Fig.2, 4);
Amphipora ramosq” Phill., Hermannina sp.-The species, Tentasulites
conicus and T. bellulus potomacensis attest the presence of the Givetian.
They are also quoted in the Mangalia borehole (Iordan, 1981).

The very poor microorganic content consists of spores and phyto-
planctonic elements in an approximately equal proportion. Spores of
the Leiotriletes, Punctatisporites, Acanthotriletes types, acritarchs be-
longing to the genera Baltisphaeridium, Trachysphaeridium and Leio-
sphaeridium, as, well as unidentifiable chitinozoan fragments were
found out. The assembiage points to the Devonian age sensu lato.

Early Middle Devonian—Eifelian

i the 3338-3148 m depth interval (110 m thick) a pile of detrital
rocks was penetrated, in which. quartzose :sandstones prevail.” At 3338 m
depth on the electric log; a clear change was noticed, corresponding to.
the boundary between the carbonate lithology and that of black argil-
lites and sandstones and slightly cemented whlte .sandstones, w11;h black
argillites and bioturbated siltstones. e

The macrofauna is poor. In the corefrom: 3378 50-3380- mv there
are numerous fine vermiculations filled with sandstone; irregularly dis-
tributed in the black argillites. These argillites. are shghﬁly silty at
times and contain nests of fragmentary corals, crinoids, tentaculites and
brachiopods. At 3343-3345 m depth, poorly: preserved Psﬂo.phyte plant
remains appear, that, correlated with the ones occurring in the Mangaha
borehole attest the presence of the Eifelian.

The palynoprotistological assemblage is'-very rich and well pre-
served, being dominated by microspores and only subordinately contain-
ing acritarchs attesting the Middle Devonian—Eifelian age. The follow-
ing species were identified : Anapiculatisporites lanceolatus Streel,
Cyclogranisporites plicatus All, Calamospora microrugosa Her., C. pan-
nucea Rich., Apiculiretusispora arenorugosa McGr., Geminospora sval-
bardice (Wigran.) Allen, Emphanisporites rotatus McGr., E. neglectus
Wigran., E. annulatus McGr., Acanthotriletes sp., Samarisporites leclercqi
Streel, Hymenozonotriletes endemicus Cib., Reticulatisporites emsiensis
All., Retusotriletes communis Naum., Veryhachium trispinosum Eis.,
V. reductum (Dff.) Downie, Baltisphaeridium ravum Dow., B. arbus-
culiferum Dow., Cymatzosphaera sp., Pterospermopsis onondagenszs Dif.,
Lophosphamzdzum cf, citrinopellatum Cibrs (P1. V, VII),
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Lower Devonian—Coblenzian N -
~In the 3448-3540 m-depth (92 m thick)-interval, a thick irregular
alternatlon of friable sandstones and hard, wh1te quartzose sandstones
with -black argillites was. recovered. :. P b 7
The macrofauna is very fragmentary and sparse, being represent-
ed by poorly prese1ved rare blvalve casts cr1n01d fragments and Hyenw,
sp. plant remains.
" -The ‘microorganic assemblage con51sts of - microspores (more than
0%) and phytoplankton, first of all acritarchs, followed by chitino-
zoans that are sporadic and most fragmentary. O_f the identified assem-
blage -we quote : Leiotriletes pagius - Allen, Punctatisporites obesus
(Loose) Pot.-Kr., Cyclogranisporites plicatus All, Archaeozonotriletes di-
vellomedium Cibr., Tholisporites cf. densus McGr., Phyllothecotriletes
elegans Tiw., Samarisporites cristatus All,, Ambitisporites dilutus (Hoff.)
Rich., Convolutispora sp. Calamospora pannucea Rich., Reticulatispori-
tes sp Emphanisporites neglectus All., Perforosporites robustatus Scott.,
Tasmamtes huronensis (Dow.) Wins., Baltzsphaemdzum uncinatum Dow.,
Leiosphaeridia voigti Eis., Lagenochztma sp., Desmochitina sp. (PL V,
VII). This assemblage is spemflc of the Siegenian-Emsian, so that we
are eble to assign to the Coblenzian the detrital rocks of the above
mentioned depth interval.

9 Q

- Silurian

In tue 3540-4251 m aepth interval (711 m thick) a pile of detrital
rocks was penetrated, whose upper part consists of black argillites and
sandstones and the lower one of green. siltstones. According to their
organic content these rocks are of Pridolian, Ludlovian, Wenlockian
and. possibly Llandoverian age.

Prido]ian '

The 3540 3680 m depth interval (140 m thick) contains an altern-
ation of black argillites with irregular bands of light green calcareous
sandstones and lumachelic bands.

_ The macrofaunal assemblage is dominated by brachiopods, contain-
ing lesser amounts of tentaculites, trilobites, corals bivalves, echino-
derms, ostracods, of which we have identiﬁed the species : Mesodou-
villing subinterstrialis Kozl.,, Eospirifer sp. cf. E. schmidti Lindstr.
(Pl. 1V, Fig. 1), Leptostrophia sp. (Pl III, Fig. 16), Tentaculites tenuis
Sow., Uniconus sp., Leptotrypellea sp., Heliolites sp., Ctenodonta sp.,
Palaeoneilo sp., Beyrichie sp. The species T. tenuis and E. schmidti are
characteristic of the Upper Silurian and M. subinterstrialis is specific
of the Pridolian in Podolia.

The microorganic content is very rich ; the microspores represent
here about 80%,, most of them being of zoned and retusoid type ; the
chitinozoans are very diverse ; acritarchs are common. The identitied
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species are : Leiotriletes confertus McGr. L. ¢f. marginalis McGr., Cala-
mospora cf. microrugosa Ibr., Retusotriletes waringtonii Rich.-Lister.,
R.: cf. semizonalis Cr., A'rchaeo.conotrzletes divellomedium Cibr., Steno-
zonotriletes cf. furtwus All, Phyllothecotriletes densicorpus Tiw., ‘Camp-
tozonotriletes cf. alzquantus All., Awroraspora sp., Emphamspomtes ne-
glectus Vigr., E. rotatus McGr Grandispora sp., Leiosphaeridia sp.,
Lophosphaeridia sp., Tasmamtes sp., Baltisphaeridium cf. malum Cr.,
Veryhachium trispinosum Eis., Mycrhystridium stellatum Deff., Cymatio-
sphaera sp., Lagenochitina elegans Beju-Danet, Ancyrochztma diabolo-
paucicornis Deff., Fungochitina sp., Staurocephalites sp., Hoegiosphaera
sp. (PL. VI).. This assemblage resembles ‘that found in the Téndirei bore-
hole and assigned to the Pridolian (Iliescu, .1976). Both the - macrofauna
and the- palynolog;c assemblage attest the Pridolian age:

Ludlovian
1

In the 3680-3855 m depth interval (175 m thick) a pile of black
detrital rocks was penetrated, consisting of black argillites,” micaceous
illitic' shales, with small slickensides and thin wavy bands and lenses
of fine, sometimes calcareous, sandstones. At ‘some levels simple or
ramified sandy ver-niculations are irregularly distributed in the black
argillite.

The macrofauna is sparse and fragmentary. At 3850-3853 m it is
represented only by the bivalves Nuculites sp. (Pl IV, Figs. 2, 3),
Ctenodonta sp., Palaeoneilo sp. and at 3692-3694 m by tentaculites, bi-
valves, crinoid columnals and rare brachmpods usually as- moulds on
the bed surfaces. g

The palynoprotlstologlc assemblage is dominated by phytoplankton
the ‘microspores being less frequent. The following species were 'iden-
tified : Leiotriletes cf. dissimilis McGr., Calamospora sp., Archaeozono-
iviletes divellomedivm Cibr., A. chulus nanna Rich., Ambitisporites sp.,
Retusotriletes sp., Emphanisporites cf. protophanus Rich., Leiosphaeri-
dia sp., Tasmanites sp., Pterospermella sp., Cymatzosphaem sp., Balti-
sphaeridium sanpetrensis Cr., B. cf. echinodernum Cr,, Veryhachzum
mucronatum Mart., Leiofusa cantabrica Cr., Lagonochitma prussica Eis.,
L. macrostoma Taug.-Jeck., Ancyrochitina fragilis harpagie Taug.,
A. moldavica Beju-Dinet, Clathrochitina cf. clathrata Eis,, Conochitina
lagenomorpha Eis., C. filifera Eis.,, C. brevis conica Taug, Rhabdochi-
tina sp., Angochitina valentinii aspera Cr., Desmochitina sp., Leiodici-
tes sp., Staurocephalites sp. (Pl VI). The above assemblage attests the
Ludlovian age of the beds between 3680 and 3855 m depth.

Wenlockian

In the 3855-4030 m depth interval (175 m thick) the borehole
penetrated a pile of dark grey or greenish argillites interlayered with
black argillaceous limestones. There are also present bands of grey or

greenish fine sandy limestones and sometimes sandsbones with silica
cement. .
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- The macrofaunal assemblage consists essentially of bnachlopods
and very s.poradlcally of trilobite and  crinoid fragments The large
number of.individuals appear either on. the bedding plane or 1rregu1a11y
disseminated in‘ the ‘rock. Here we have identified the species: Lisso-
strophia (L:) cf. cooperi Ams., Mesopholzdostrophza sp., Leptaena rhom-
boidalis (Wahl.), Isorthys aff clivosa Walms., Morinorhynchus cf. or-
bignyi (Dav,), Atrypa aff. reticularis Linn. (Pl. IV, Figs. 6, 7). Of them
L. rhomboidalis and ‘A. reticularis have a longer range (Dlandovenan—
Ludlovian) but L, clivosa and M orbzgnyz '—l_re characterlstlc of the

Wenlockian. y

. The : palynologmal assemblage is made up of acmtarchs a lesser
amount of ch1t1nozoans only few microspores (10%/) and sporadically
scolecodont remains. Of them we identified : Ambitisporites cf. avitus
Hoff:, Lezotrzletes sp., Retusotmletes sp., Archaeozonotriletes, sp.,” Very-
hachzum trzspmmflatum Stock et Will,, V. downiei ‘Stock. et Will,,
V. lairdi. Defl., V. europaeéum Stock. et W1ll “Neoveryhachium neocar-
minge Cr., Baltzsvhaemdzum microfurcatum fo B. echinodernum Stock.
et Will, B arbusculzferum Dow., B. ravum Dow B. trifurcatum Dff.,
B. cariniosum Cr., B. malum Cr., ' Michristridium stellatum Defl,, Ptero-
spermopsis bernadinae Cr.,, P. onondagensis Crs, Cymatiosphaera cf. mi-
rabilis Cr., Leiofusa cf. banderilla Cr., L. cantabrica Cr., Onondagella cf.
deunffi Cr., O. assymetrica Dff., Gorganiusphaeridium wenlockium Thus.,
Duvernaysphaera sp., Hoegzosphaera sp.. Conochitina cf. gordonenszs

-Lagenochiting macrostoma Taug. -Jeck., Cystochztma sp., Ancyro-
chztzna tumida Taug.-Jeck., Eumicites serrula Taug., Anisocerasites sp.,
Staurocephalites sp., Ungulztes sp., Lumbmconereztes sp., Desmochitina
sp. '(Pl. VI, VII). This palynoprotistologic assemblage, essentfially phyto-
planktonlc .is characteristic of the Mlddle Silurian (Wenlockian).

? Llandovenan

At 4030 m depth, green siltstones appear that continue up to the
borehole - bobtom at 4251 m (221 m in thickness). There are also inter-
beds of fine calcareous’ sandstones as Well ‘as thin bands of bioclastic
limestones. - .

The macrofauna consisting . of fragmentary tmlob1tes brachiopods,
? bivalves, Vgastropods corals, crinoids is totally unconclusive for es-
tablishing the age of these’ dep'osfcs

The palynoprotistologic content includes 95%, phytoplankton, made
up first, of all of acritarchs and only sporadically of microspores. Of
this association we. mention the species : Ambz*zspomte& avitus Hoff,,
Baltisphaeridium cf.” duplex Cr., B. molinum Cr., B . brevispinosum var.
u/enlocifenczs Dow., Leiofusa algerenszs Cx, Onondagella deu‘szz i
1v1acroptzcha cf. unzplzcata Tim., Pterospermopszs cf. guapita Cr., Acan-
thodiacrodium sp., chf:yopsophosnhaera polygonia Stapl., Lez_osmzaerzaca
baltice Eis., Ancyrochitina sp., Lagenochiting brevicollis Taug.-Jeck,,
Cyatqchz_tzna kukuersiana Eis,, C. cylindrica Taug.-Jeck., Linochitina
arrctica Eis., Rhabdochitina sp., Ungulites sp., Leiodicites sp. This as-
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semblage  generally “‘characterize the Lower Silurian. The presence of
the genera Acanthodiacrodium, Cyatochitina cylindrica’ and of nume-
rous Rhabdochiting fragments associated with Sphaeromorphids that are
not to be found higher than the Lower Silurian determines us-to think
it is possible for this interval to be of a Llandoverian age. ¥

pal
3

’ 3 i ) ) 3
PALEOZOIC ROCK SEQUENCE IN THE OPRISOR BOREHOLE

The 1112 Oprisor borehole is situated at 25 km NW from the
Oprisoru village (Mehedinti district) (Fig. 1), in the Oprisor-Prisiceaua
tectonic block of the structural alighment Turnu Severin-Bridet-Cetate.
The drilling operations began in October 1976 and ended in December
1978 at the final depth of 4250 m. The borehole crossed Quaternary,
Tertiary, Cretaceous, Jurassic and Triassic rocks and at 1830 m depth
entered the Paleozoic ones. The Paleozoic strata traversed on a thick-
ness of 2420 m (from 1830 to 4250 m at borehole bottom) include three
of its terms i.e. : Carboniferous (1830-2470 m), Devonian {2470-3975 m),
Silurian (3975-4250 m).

Carboniferous

‘The 1830-2470 m depth interval (640 m thick) consists of detrital
rocks in the upper part (sandstones) and carbonatic ones in the lower
part, The sandstone facies (1830-2208 m, 378 m thick) consists of
greenish-grey calcisiltstones, poorly sonted fine micaceous sandstones,
dark grey argillite with sandstone interbeds containing coal remains.
Numerous veins filled with calcite, some of them at steep angles, even
vertical, are common in the argillites. The palynological assemblage
identified in the 2039-2176.50 m interval is represented by spores cha-
racteristic of the Lower Carboniferous. The following species were re-
cognized : Lophotrilctes densus Love, Waltzispora planiangulate Sulli-
van, W. sagittata Playford, Calamospora microrugose (Ibr.) Smith et
Butter, Verrucosisporites baccatus Staplin, Anaplanisporites cf. atheticus
Neves, Tricidarisporites balteolus Sulliv. et Marsh Raistrickia nigra
Love, R. macrobaculata Beju, Convolutispora mellita Hoff., Stapl., Mall,
Corbulispora_cancellaie {Waltz.) Bhardj. et Venk., Knoxisporites pris-
tinus Sull,, Triquitrites sp., Crassispora aculeata Neville, Densosporites
anuiatus (Loose) Smith et Butter, Acanthotriletes socraticus Neves,
Cristatisporites echinatus Playf., Vallatisporites cf. cilaris (Luber) Sull,
Diatomozonotriletes sp., Spelaeotriletes sp., Cingulizonates sp., Apiculati-
sporites sp. These species are mentioned by Playford (1964), Neves and
loannides (1974) and Clayton et al. (1977), especially in the Upper Vi-
sean. The above mentioned palynological assemblage correlates with
that quoted by Beju (1972) in the boreholes of the Moesian Platform
(Braniste, Cofofeni, Récari, Peris, Urziceni) and assigned to the C;
zone, namely the Visean. .

At 2208 depth, the electric log marks a change that corresponds
with the steep boundary with the carbonate facies, that extends up to
3335 m depth, including also the Upper Devonian and the upper part
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of the Middle Devonian (Givetian). The carbonate rocks assigned to
the Carboniferous (2208-2470 m ; 262 m rthick) are composed of fine-
grained bioclastic calcarenites with fissures filled with white or pink
calcite. The macrofauna identified at 2282.50-2285.50 m depth is re-
presented by large fragments of brachiopods and corals, and the micro-
fauna by numerous Endothyra-like foraminifera. A' fragment, 65-75 m
in length, of a very poorly preserved shell represents either a productid
(Linoproductus sp.) or a chonetid. According to its size, shape and ab-
sence of spines we are tempted to consider that this brachiopod frag-
ment is the chonetid Daviesiella sp. cf. D. llangollensis (Dav.), (Pl III,
Fig. 1), a species that is characteristic of the Lower Carboniferous (Vi-
sean). The genus Daviesiella is known only from the Visean. The
calcareous deposits are palynologically irrelevant.

The palynologic and macrofaunistic content indicates a Visean age
for both the detrital rocks at the upper part and the carbonatic
ones at the lower part crossed on the 1830-2470 m depth interval.

Devonian

In the 2470-3975 m (1505 m thick) interval, the calcareous-

dolomitic upper part and the detrital lower part, both are Devonian
in age.

Middle-Upper Devonian

The 2470-3355 m interval (885 m thick) represents the lower part
of the above mentioned carbonate facies, being made up of (from base) :
dark grey microcrystalline dolomitic limestones with fine calcite veins,
small slickensides and clustered pyrite crystals ; brown and light grey
bioclastic dolomites ; dedolomites (Rauchwacke) cellular in aspect ; grey
and brown spathic bioclastic calcarenites yielding corals, crinoids, bra-
chiopods. Rare black argillite layers with slickensides and pyrite crys-
tals as well as fine quartzose sandstones with rare detrital feldspar
grains were also recognized. The calcareous rocks have a strong smell
of sulphur and bitumen revealed by splitting, and sometimes a salty
taste, which is proved by thermal salt-water appearing at various
levels (especially 2555-2580 m depth), This salty facies is very frequent
in the Moesian Platform and was noticed by Patruf et al. (1961), Rii~
leanu et al. (1967), Patrulius, Iordan (1969), Paraschiv (1974), Iordan
(1981).

The paleontologic content is very poor. The very fragmentary
macrofauna appears only in the core from 2487-2489 m depth (corals,
crinoid stems, comminuted brachiopods) and also in the sieve samples
from 3350-3370 m. Here, in the black limestone fragments we have
identified the brachiopods : Atrypa reticularis aff. kuzbasica Rzhons.
(Pl. III, Fig. 3), Schellwienelle sp. and columnalia of crinoids. The
A. reticularis kuzbasica attests the Givetian age, just like in the Man-
galia borehole (Iordan, 1981). These calcareous dolomitic rocks are
-palynologically sterile. The microfaunal content (analyses carried out at
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ICPPG). indicate .the presence.:of the Famennian in the 2487-2489 m
interval, the Upper.Devonian at 2617-2618 m -and:the Devoman s.l. at

289] 2892 m depth(Rédulescu:et al., 1982).. ‘e sigs 2w n i v owi
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At 335.3 m dept‘q ‘the hthology changes suddenly, passing from
carbonate to detrltal rocks. that occur up, to the borehole bottom. “THe
3355- 23558 m: (203 m thick) mte;val consists . of 11regu1ar1y interbédded
fine siliceous -sandstones or. mlcroconwlomer atic sandstones with bio-
turbated  black argllhtes and ca1c1sﬂt1tes Sometimes the black argillite
beds reach about 10 c¢m in ‘thickness -or. are thin and’ alternate with
fine and medium grained sandstone larfiinae of lenses and show a ver-
miculate structure produced by ‘tubular burrows ‘of Thalassmmdes type,
filled with Wh}tlSh sandstone (= VN, Flg 1;'3535- 3“44‘ n 1nterva1)‘

At 3518 m depth the electric log marks a change that cor ‘responds
with a sudden transition from sandstones (3355-3518 m, 163 m thick)
to black argillitic deposits that make€up a relatively uniform succes-
sion up to the base of the Devonian (3518-3975 m, 457 m thick). The
coarse sandstone faci€s advanced in'‘time from SW (Girla Mére) to NE
(Oprisor), where ‘its ‘occurrence :-do€s not- coincide ‘with ‘: the: 'Lower
Devonian/Middle Devonian boundary but is situated in the early Middle

Devonian (Eifelian).

The macropaleontologic content of the detrital rocks is dominated
by Psilophytes (forming sometimes accumulations of about 10 cm in
thickness). Only one ‘fragment. cf. Lingulipora .sp. (Pl IIL ' Fig.. T) and
two arthropod fragments (cephalon and :shield fragment of Eurypterus
sp. and Pterigotus sp.) were encountered. The plant species{P1. T1l, Fig. 5)
Pseudosporochnus krejcii Pot.~et Bern.,' Aneurophyton- germanicum XKr.
et ‘Wey. and Hyenia.sp. ‘were also mentioned in the: Mangalia: borehole
{Iordan, 1981) indicating the presence.of thie Eifelian (possibly also .of
the upper part of the Lower Devonian).. The presence in these .detrital
rocks of the euripterid.arthropods:associated with psilophytes and inar-
ticulated brachiopods is a proof for a fresh water environment alternat-
ing with a marine one, theréfore a shallow shel:f environment.

% The- extremely rich palynologic content is “exclusively represented
by spores quoted in the FEmsian-Eifelian interval (McGregor 1973 ;
Riegel, 1975 Tiwari et Schaarschmidt, -1975). -

In the 3491-3514 m dapth interval,“the extremely rich and well
preserved palynologic content is represented by large spores, most of
them exceeding 100 micrometers, characterized by a complicated morpho-
logy characteristic of a more evolved and dlver51f1ed microflora that
starts with the meso-Devonian.,

The species mentioned below are only a few of a very ‘rich as-
sociation @ Leiotriletes confertus McGy., Retusotmletes communis Naum.,
Emphamsporztes rotatus McGr., Calamospora pannucea Richard., Denso—
sporites anulatus (Loose) Srmrth et Butt, Dibolisporites’ echinaceus (Ei-
senack) Rich., D. cf." eifeliensis (Lanmnger) McGr., Samarisporites trian~
gularis Allen Apiculiretusispora: brandtii -Streel, A magmfzca Tiw.. et
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Schaar., Rhabdosporites longii (Eis.) Rich., 'R. minutus Tiw. et:Schaar.,
Phyllothecotriletes elegans Tiw, ‘et Schaar., P. densicorpus Tiw. et
-Schaar., Spinozonotriletes sp., Grandispora sp., Calyptosporites sp., Au-
roraspora sp., Apiculatisporites perpusillus (Naum.) McGr., Hymenozono-
triletes .endemicus Cibrik. The most important of them are D. echina-
ceus, D. eifeliensis, H. endemicus, A. brandtii, C. pannicea, P. elegans,
which together with the genera Spinozonotriletes, Calyptosporites and
Grandispora attest the Middle Devonian-Eifelian age of this interval.
The identified assemblage is partially similar with the one quoted by
Beju (1972 ; Chilii, Bals, Mangalia, Urziceni boreholes) in the Dy sub-
zone a531gned to the Eifelian.

In the 3526-3558 m depth interval the most common species are :
Leiotriletes dissimilis McGr., L. ornatus Tsch., Calamospora atava McGr.,
Punctatisporites obesus (Loose) Pot. et Kremp, Retusotriletes szmple:r
Naum., R. rotundus Streel, Geminispora cf. tuberculata (Kedo) McGr.,
Cyclogmnisporites plicatus Allen, Acinisporites apiculatus (Streel) Streel,
Densosporites annulatus (Loose) Smith et Butt., Apiculiretusispora
brandtii Streel, Emphanisporites rotatus McGr., E. annulatus McGr.,
Dictyotriletes emsiensis (Allen) MeGr., Hystrzcospomtes sp., Dibolispo-
rites cf. eifeliensis (Lang) McGr., D;rsp, Hymenozonotriletes sp., Api-
culatisporites perpusillus (Naum.) McGr., Rhabdosporites sp., Cingulizo-
nates sp. (Pl. IX).

It is to be noticed that in the 3526-3535 m depth interval there
‘also appear medium-sized spores of 30-60 micrometers with simple
structure, such as Retusotriletes, Emphanisporites and Acinisporites that
are gpecific of the Lower Devonian. In the 3535-3557 m interval the
palynological content is dominated by spores. Subordinately acritarchs
oocur and only sporadically fragmentary chitinozoans are present. The
species R. simplex, R. rotundus, E. anulatus, A. apiculatus are very
frequent in the last mentioned interval, which makes us conclude that
at least here the assemblage shows affinities with the Emsian assem-
blage reported by Beju (1972) in the Dj. zone. Beju notices that in
zone Dy, the flora is much more diversified than in zone Dy, the spores
in the former showing more evolved morphologic features and larger
size. We also think that in the Oprisor borehole the above mentioned
diversification is proved by the assemblage identified in the 3526-3558 m.
depth interval.

Lower Devonian — Gedinnian-Coblenzian

The 3558-3975 m depth interval (417 m thick) consists of black
argillites with slickensides. Fine siliceous sandstone interbeds are com-
~mon in the upper part, and numerous bioclastic interbeds and micrite
lenses bearing bioclasts in the lower part of this sequence.

The macrofauna is represented by brachiopods, bivalves, gastro-
pods, tentaculites, trilobites, orthocone cephalopods, corals, crinoids,
ostracods. Here we have identified the species : Delthyris cf. dumontia~
nus (Konink), Atrypae cf. reticularis Linn., Mutationella podolica Kozl.,
Strophodonta sp., Praectenodonta sp., Jovelania sp., Tentaculites strae-
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leni Maill. T. gyracanthus (Eaton), Heteroctenus sp., Petraia sp., Acmo-
phyllum sp, Leperditia sp., Hexacrzmtes sp., Scyphocrinites sp. (Rl III).
The species D. dumontianus, T. straeleni and T. gy’racanthus presenit
also in the Mangalia borehole (lordan, 1981) attest ' the presen(:e of
the Loweér Devonian — Gedinnian and Siegenian. M. podolica is ‘a
Lower Devonian spemes “and toge“cher with the" coral and crinoid bio-
clasts make up an assemblage that is particularly . well represen”ced in
.Podolia (East- European Pla»tform) in the Chortkow Formation.

The rocks are- palyno.flogmally sterile but’ the mmcrofauna (i.e. co,no-
donts and foraminifera) indicates the Lower Devoman The conodont
species Icriodus woschmidti (Eigl.), Panderodus unicostatus (Br M)
P. gracilis (Br., M.), Pseudooneotodus buckmani (Bish., Ziegl), ngono~
dina sp., identified by Mirduté in’ the 3924.50-3928.50 m core are quoted
for the Gedinnian. : ‘ _ L
Silurian |, s+ -

‘At 3975 m depth, green s11tstones were penetrated untﬂ 4250 m,
at the borehole bottom, The paleontologlc content permitted us to se-
parate the Pridolian and Ludlovian series. The last drilled interval
(4247.50-4250 m depth) containing a very fragmented fauna: also attests.
an undivided Silurian.

Pridolian

In the 3975-4135 m depth interval (160 m thick) there appears
irregularly interbedded fine greyish-green siltstones alternatirig with
green feldspathic sandstones and with rare irregular interbeds of en-
crinitic calcirudites, bearing bryozoan and ostracod bioclasts.

The macrofauna -appears ‘as scattered fragments in the rocks as
moulds on-the bed surfaces, or as rare lumachelic accumulations.

The faunal assemblage is made up of trilobites, brachiopods, ten-
taculites, bivalves, corals, echinoderms, ostracods, of which we identified
the following species : Acaste cf. dayzana R1cht Tentaculites cf. orna-
tus Sow., Shaleria sp., Spondylostrophia sp., Strophochonetes sp., Favo-
sites gothlandzcus Lamk Acrophyllum sp., Pentagonocyclus acanthaclus
Yelt. (Pl III). The &pec1es A. dayiana, F. gothlandicus and P. acantha-
clus are mentioned in the Zvenigorod suite of Podolia, that is the equi-
valent of the Pridolian of Bohemia. In thé 4000-4100 m depth interval,
the sieve samples revealed many small remains of bone plates and flsh
teeth, identical with those of “Bonebeds” of England.

The palynological assemblage consists of acritarchs, chitinozoans
and scolecodonts, characteristic of the Silurian and in approximately
equal proportions, an assemblage characteristic of the Upper Ludlovian~
Lower Gedinnian (Pridolian). Here we identified the species : Veryha-
chium trispinosum Eis., V. reductum Deunff, V. downiei Stock..et Will.,
Leiofusa cf. tumida Dow Bualtisphaeridium arbusculiferum Dow., B, ca-
riniosum Cr., B. Zongzspmosum {Eis.) Cramer, B. mmusculosum (Deunff)
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Cramer,” B. malum Cr., Michrystridium stellatum Deuniff,- Solita radians
Cramer, Leiofusa tumida Dow., L. stratifera Cramer, Domasia sp., Cond-
chitina cf. lagenomorpha Eis.,, Sphaerochitina sp., Desmochitina :sp.,
Staurocephalites sp., Nerezdavus sp., Eunicites sp., Oenonites sp., Leio-
triletes, simplex Naum., L. microdeltoides McGr., Retusotnletes simplex
'T\Taum R.. communis Naum R. pychovii Naum Emphanisporites mi-
nutus Allen Archaeozonotriletes 5P Ambztzsporztes sp., -Cymatio-
sphaera sp. -

ThlS assemblage correlates w1th that 1dent1f1ed by Illescu (1976) in
the Tandare1 borehole and a531gned to the Pridolian as well as with
the one reported by Beju (1967) in some boreholes in the Moesian
Platform.

Ludlovian

At 4135 m depth, within the same green. siltstones, the electric
log marks a slight change that is maintained up to the borehole bottom
at 4250 m (115 m thick). Lithologically, the same siltstones and sand-
stones occur, but they are thicker. At 4150-4152.50 m depth the calci-
rudite and lumachelic limestone interbeds are thicker. It is equally
here that irregular bands of green and black quartzose sandstones occur.
At 4197-4200 m the rocks are very crumpled, presenting numerous
calcite veins. Those at 4247.50-4250 m are equally very crushed also
revealing a gentle dip of no more than 20°. The last two cores do no
longer contain bioclasts.

The macrofauna, either as lumachelic accumula’mons or as moulds
on the bed plane is represented by corals, crinoids, brachiopods, ostra-
cods, trilobite and bryozoan fragments, among w,hi.ch we have identified
the species : Tryplasma formosum (Prantl.), (PLIV, Fig. 4) Zelophyllum
aff. conicus Bulv., Phaulactis sp., Pentagonocyclus sp., Anthinocrinus
sp., Pisocrinus sp., Fardenia cf. wieniukovi (Kozl), Howellella cf. bra-
gensis (Wenj.), Strophodonta sp., Beyrichia sp. These species are cha-
racteristic of the Ludlovian, being quoted in Podolia and Bohemia.

~ The palynologic assemblage consists first of all of acritarchs and
chitinozoans specific of the Upper Silurian, and subordinately of micro-
spores, an association specific of the Ludlovian. Here ‘we have iden-
tified : Leiosphaeridia laevigata Stock. et Will, Veryhachium trispino-
sus Eis.,, V. reductum Deunff, V. europaeum Def. V. trispininflatum
,Cramer, Michristridium stellatum Deunff, M. mspa Cramer, M. orna-
tum Stock. et Will.,, Baltisphaeridium denticulatum Stock. et Will,
B. orbusculiferum Dow., Leiofusa filifera Dow., Multiplicisphaeridium
robertinium Cr., Deunff, Ancyrochitina ancyrea Eis., Desmochitina sp.,
Leiotriletes szmplex Naum Punctatisporites sp., Emphanzsporzfes sp.,
Ambitisporites avitus Hoff. The great number of characteristic acri-
tarchs associated with the chitinozoans Ancyrochitina and Desmochitina
and with a small number of primitive microspores that mark the first
occurrence of vascular cryptogame - plants, among which we mention
Ambitisporites, indicate a Ludlovian age for this assemblage, correlatable
with those quoted in France, England and the Baltic Sea.

2 — ¢, 680



18 - =N U118, IORDAN @t al.! ' -7 7 o ‘ 14

The association mentioned above is equ1vélent ‘with that ' cited
by Beju (1972) for the Lud10v1an——Go zone in a series-of’ borehalas in
the Moesian Platform. : : i '

The palynologic content at 4247.50-4250 m is made up of the
species : Leiosphaeridia laevigata Stock. et WIill. L. eisenackia Tim.,
L. cf. deflanderi Stock. et Will., Lophosphaeridium parvum -Stock. _et
Will., Baltisphaeridium sp., Veryhachium downiei Stock. et Will. and
indeterminable chitinozoans. The very poorly preserved palynologic as-
semblage as well as the indeterminable macrofauna (trilobites, ostracods,

"hydrmds) 1n the Oprlsor bovehole were tentatlvely ass1gned to the
Silurian.-

LITHOLOGIC SYNTHESIS

The pre-Carboniferous sediments traversed by the Girla Mare and
Oprisor boreholes belong to three facies types in stratigra.phlc super-
position (from base) : :

a) Green siltstones
b) Black argillite with sandstone interbeds
¢) Limestones and dolomites

a ~ a) Green SiltStOnes
In the Girla Mare borehole, 396 m of green sl'ltstones were crossed
“between 3855 and 4251 m depth The same facies reaches only 275 m
by Oprisor, where 1t was encountered between 3975 mand 4250 mdqpbh
y The sﬂ_tstone composmon is dominated by layered silicate. minerais
(chlorite, illite, illite+-chlorite ; the green colour of these rocks is due
to the presence of c-hlvorvix‘oe).’Su-bordinate:ly :quartz and detrital plagio-
-clase feldspars appear. The fine - lamination is the result of the A-pr'eferred
orientation of the platy minerals. Silty quartz occurs -either in milli-
metric bands (which are quite frequent).or as srnall patches, probably
due to bioturbation. .

The siltstones pass sometimes to fine, greerw feldspathlc sandscones
with abundant chlorite. flakes. The fine- gramed detrltal plagioclase- feld-
spars are marginally corroded by calcite. In fhese sandstones theé quartz

grains are quantitatively subordinate to feldspars Rare glaucomte pel-
-lets are also present. -

Both siltstones and sandstones sometxmeb‘ contain clusters of
bryozoan debris, dissociated echinoderm platés, commmuted shells of
pelecypods, brachiopods and ostracods, trilobite shield debris and some
micrite lithoclasts. As the content of bioclastic material rises, -the rock
passes to a very coarse encrinite with sparse bryozoans and rugose
.coral debris. The matrix of this rock.is a chlorite-rich s ‘green sandstone
similar to that described above, The encmmftlc layers Deach ‘4. cm
in thickness. -

e s WoThn s ety ,u\-
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oo b) Black -Argillite with- Sandstone Interbeds ; .

= RN TR S R s~ e EITEE Wil 2y

‘ The. black argillite with+sandstone interbeds was encountered

from: 3338 m: up to 3855 m in 4he Girla-Mare borehole and from 3355 m
up to 3875 m at Oprigor. el (A

The rocks are generally dark grey to black and represented by

two lithologic types. ) B : i

(%) Fissile argillites..and slightly micaceous and, clayey siltstones,
sometimes with .abundant incarbonized plant debris. Quar’tz,}i'llite and
= small amount of chlorite are the components of these rocks. Small
lenses or irregular, wavy, laminae of fine and medium grained.sand-
stone are often present in the argillite. Also a fine vermiculation is
produced by randomly distributed simple or branching burrows filled
with sandstone (Pl II, Fig. 5). In the Oprigsor borehole the argillites in
the interval 3924-3928 m contains scattered bioclasts and lens-shaped
concentrations of micrite with echinoderm ossicles, microgastropods,
comminuted brachiopod shells and bivalve debris.

(ii) Coarse and very coarse sandstones as' 1-6 cm cheets between
the black argillite beds. These interbeds are more frequent in the Girla
Mare borehole. Reworked argillite fragments are included in these
sandstones that rest on small-amplitude erosion surfaces and fill minor
cracks cut in these argillites (Pl. II, Fig. 2). These fragments are nume-
rous at the base of the sandstone interbeds, disappearing upward. The
sandstones also fill numerous large branched burrows (up to 0.5 cm
in diameter and. several centimeters in‘length) that penetrate down-
ward in the argillites. These burrows resemble the Thalassinoides bur-
rows (PL II, Fig. 1). The sandstones are coarse and very coarse-grained
and are made up of rounded grains of mono- and polycrystalline quartz
with secondary overgrowths in optic continuity. At Oprisor, quartz
arenites were also found, showing an interlocking quartz mosaic result-
ed from cementation with secondary quartz. Equally at Oprisor, the
thinner beds of fine, pocrly sorted sandstone, 0.5-1 cm thick, are rich.
in carbonaceous debris and pyrite. i

¢) Limestones and Dolomites

The carbonate rocks are present in the Girla Mare borehole, be-
tween 1440.m and 3338 m-and at Oprigor, between 2208 and 3355 m.
Two lithologic types were distinguished.

(i) Calcarenites and calcisiltites, The calcarenites are generally
intraclastic. and. bioclastic. By Girla Mare, in the 2643-2645 m interval
the calcarenites are rich in Amphipora ramosa Phillips. This stromato--
poroid is also, common in the Moldavian Platform (Hudesti borehole).
The calcisiltites are dark grey and frequently contain echinoderm de-
bris, ostracods, bryozoans, bivalve fragments and large lithoclasts. The
randomly distributed patches of organic debris suggest the burrowing
activity of infaunal organisms.

. (it) Dolomite of secondary origin. The dolomitized - limestones are
of two-types: (1) Grey or brown, compact or vacuolar, bioclastic dolo-
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mites with numerous spathic -grains: The :vacuoles;. when present, are
interconnected ; (2) Grey dolobreccias with subcentimetric clasts and
karstic voids, 0.5-2 e¢m in diameter, partly cemented by.sparite. In the
Oprisor borehole, also dedolomites (Rauhwacke) were found ‘in: the
2891-2892 interval. #H Ol S SR

AGE AND INTERPRETATION e

The three distinct facies intervals described above are easy to be
recognized both in“the Girla Mare borehole ‘and in the Oprisor one,
although these localities are at 25 kilometers distance from' each other.

The fauna listed in the previous chapters indicate the following
stratigraphic succession (Fig. 2). :

J

Girta Mare
W Carbanifurous
'3
Oprisor
Limestone ’ : ')><><Curt?oniferous . ki
and Dolomites .
8 i 3
. f A Upper Devonian
: Middle Devonian
5 ) .
. |Eifelian® 77« : . 90
Bladk Argillite Lo_wer Devonian . | Eifelian :
with Sandstone . i AT
Interbeds \\ .
szl?gre'g;\ " [Lower Devonian
Green Siltstones
Fig. 2. — Correlation of the geoclogical formations.travers-

ed by the Girla Mare and Oprisor boreholes.

(a) The green siltstone facies is Lower and Middle Silurian
(?Llandoverian-Wenlockian) by Girla Mare, but Uppér Silurian (Ludlo-
vian-Pridolian) at Oprigor. . ~. : X

(b) The black argillite with sandstones covers the Upper Silurian
{Ludlovian)-Lower-Middle Devonian \(Eifelian) at Girla Mare, while at
Oprisor the black argillites with sandstone interbeds are Lower De-
vonian-early Middle Devonian in age (Gedinnian-—Eifelian).
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{c) The limestone and dolomite facies is in both boreholes Middle
Deyoman——Lower Carboniferous (Givetian—Visean) in age.

The available data indicate the diachronic character of the boun-
dary between the green siltstone and the black argllhte with sandstone
interbeds ; while at Girla Mare this boundary is at the base of the
Upper Sllurlan at Oprisor it was found at-the bdse oftthe Lower De-
vonian. The diachronism is here in connection with a regressive se-
-quence. The lithology, texture and sedimentary structures of the three
succeeding facies types found in both boreholes show that they cor-
respond to three different sedimentary environments (in stratigraphic
-order) : (@) Prodelta (green siltstones), (b) Delta (black argillites), (c)
Carbonate Platform (limestones and dolomites):s This is a regressive
sequence because the prodelta is accumulating more offshore than the
-delta, while the carbonate rocks need a very shallow environment. At
‘Girla Mare the black argillite facies is of upward coarsening type, being
at the same time more sandy and thus more proximal in character than
‘the same facies at Oprisor, where the sandstone occurs only toward
the top of the sequence, demonstrating its progradational nature.

" If our interpretation of the regressive/character ‘of the sedimentary
sequences in the two described boreholes is correct, the deltaic facies
has overlapped the prodelta one, while the carbonate facies advanced
over that of the delta. This means that the Girla Mare has a proximal
position relative to Oprisor and the facies migration was from south
ar south-west (Girla Mare) towards north or north-east (Oprisor) (Fig. 3).

SW progressive . outbui‘«)ding Lo

' © /]
5 /‘6
S e
bl
time /_S ' Lower Deavonian
s O
e /J. / . Upper Silurian
k / Middle Silurian
% =y . Lower Silurian
& e
\'\(\q #
Fig. 3. — Scheme of the prograding sequence at the Silurian-Devonian level in

the Girla Mare and Oprigor boreholes. Note the diachronic character of the
boundary between the green siltstone facies and the” black argillite with sand-
stone facies. At Girla Mare the green siltstones reach the base of the Upper
Silurian while at Oprisor the boundary is situated in the early Lower Devonian.
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. The sedlmentologlc and paleonfcologm studles (macrofauna “and
palynoprotistologic: ,assemblages) have led to the fOHOng conclusmns
, — The 1111 Girla Mare and 1112 Oprisor. boreholes dr111ed in the
south-western :part.of the Moesian Platform have penetrated a.succes-
sion of three distinct facies,types, namely, from the base : -a) greéen
siltstones, b) black argillite with sandstone interbeds, c) limestones and
dolormtes (P1. I). These three facies are 1ntenpreted as representmg
a). prodelta; b) delta,.c) shallow water, carbonate environments.
») 1{=— The diachronic character of the boundary between the green
siltstones: and the 'black argillite with sandstone interbeds has been
evidenced. At Girla Mare. this boundary is situated .at the Upper Silur-
ian base,” while at/Oprisor it.is placed in.the Lower Devonian ibase..The
diachronism is correlated with a prograding (regressive) sequence. '+
The rocks crossed by the Girla Mare -borehole pertain to three
chrbnosrtraftlgraphrc subdivisions (Carborniferous, Devonian and Silurian).
The Silurian is- present hére -with all the four>series (?Llandoverian,

Wenlockian; Ludlovian, Pridolian). o T
“ " The Oprisor borehole has penetrated Carboniferous, Devonian and
Silurian " (only ' Pridolian’ and Ludlovian) sediments. s

17 The faunal assemblages are in both boreholes ‘of 'neritic. and
littoral type, sometimes- W1th chalacters suggesting shallow wateér car-
bonate environment. ~

- —-The palynoprotistologic assemblages and the macrofauna have
permitted the separation of the stratigraphic subdivisions of the Car-
boniferous (Dinantian and Visean), Middle-Upper Devonian (Givetian—
Frasnian—Famennian), early Middle Devonian (Eifelian), Lower De-
vonian (Gedinnian, Coblenzian), Silurian (Llandoverian, Wenlockian,
Ludlovian, Pridolian) (Pl I). The stratigraphic succession in the des-
cribed boreholes fits the stratigraphic scheme of the eastern Moesian
Platfmm Paleozoic (Riileanu et al., 1966, 1967 ; Beju, 1972 ; Iordan,

921) as follows : a) the lower Detrltal Forma“tion : Ordovi’-cian—Eirfelian
and b) -the. Carbonatic-Dolomitic Formation : Givetian-—Visean. The
correlation can also be argumented by the similarity between the faunal
and the microfloral assemblages, especially with those of the 5082 Man-
galia borehole.

— As for-the correlation with the Paleozoic sequence of the Mol-
davian Platform, we can identify certain affinities concerning the Silur-
ian, that is : a) in both regions the green colour of the rocks is due to
chJorlbe b) the presence of “the shelly fauna” facies without grapto-
lites (Iordan 1975), in contrast with the eastern part (Calarasi, Tuzla,
Tandédrei, Zavoaia, lanca-Berlescu, Bordeiul Verde) or even with the
~rmorth~weqtem part of the Moesian Platform (Fiuresti, Capul Dealului,
Dirvari) ; c¢) a large number of common elements in the chitinozoan
assemblage (Iasi, Batrinesti boreholes). - ‘

The list of Paleozoic fossils of our country has thus been enmched
with numerous new species,
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The paleontological data attest the"” Paleozom ‘of the south-
western part of the Moesian Pla’cform

2.
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EXPLANATION OF PLATES Ji det

& 2 Plate II

Fig. 1. — Bioturbations of Thalassinoides type. Eifelian. Oprisor, 3535-3544 m.

Fig. 2. — White sandstones with rip-up clasts, in alternation with black argil-
lites. Eifelian. Oprigor, 3494-3498 m.

Fig. 3. — Green siltstones with irregular veins ftilled with calcite. Silurian (Lud-
lovian). Oprisor, 4197-4200 m.

Fig. 4. — Calcareous-dolomitic grey breccias. Middle-Upper Devonian. Girla Mare,
2286.50-2290 m.

Fig. 5. — Burrows in black siltstones. Eifelian. Girla Mare, 3378.50-3380 m.
All figures are full size. ’

Plate III

Fig. 1. — Daviesiella sp. e¢f. D. llangollensis (Dav.). Lower Visean. Oprisor,
2282.50-2285 m. X 1. ’

Fig. 2. — Strophodonta (S.) aff. demissa (Conrad). Middle-Upper Devonian. Girla
Mare, 3327-3329 m. X 3.2.

Fig. 3. — Atrypa reticularis kuzbasica Rzhons. Givetian, Oprisor, 3491-3494 m.
< 8.3.

Fig. 4. — Iridistrophia sp. Middle-Upper Devonian. Girla Mare, 3327-3329 m.
X 1.5.

Fig. 5. — Pseudosporochnus krejcii Pot. et Bern.,, Aneﬁrophyton germanicum Kr.
et Wey., Hyenia sp. Eifelian. Oprisor, 3535-3544 m. X 1.

Fig. 6. — Jovelania sp. Lower Devonian. Oprisor, 3924-3928 m. X 1

Fig. 7. — Lingulipora sp. Middle Devonian, Oprigor, 3491-3494 m. ¢ 23
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Fig.

Fig.

Fig.

Fig.

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

8. — Mutatzonella podolzca Kozlowsln Lower levonian Opnsor 3800-3900 m.

3

X 3.5

9. — Delthyris cf. dumontianus (Konink). waer Devoman -Oprisor,
3800-3960 m. X 3.5

10. — Petraia sp. Lower Devonian. Oprisor, 3800-3900 m. X 3.5.

11. —— Praectenodonta sp. Lower Devonian. Op11$or 3800-3900 m. X 3.5.

12. — Tentaculites cf. ornatus Sow. ; crinoid’ ‘entroc. Pridolian. Oprisor,
4000-4100 m. X 4. . TS .

13. — Pentagonocyelus.. acanthaclus Yelt‘ Pndohan Oprlsor 41__00-4104 m.
K4 i ot WL ! o .

14. — Tentaculites straeleni Ma111 giz gy?acanthus (Eaton) criﬁoic‘. entroc.

Lower. Dgvonian, Oprisor, 3775-3800 m. >/ 3 4 .
15. — Acaste dayiang Rlchte1 .Prldollan Oprlsor 4000- 4004 m. >< 3 A
16, — Leptostrophw SP., Pmdohan Glrla \/Iare 3561, oO 3564 m. DA 22 T

* 2 : S TR Loy -

Paate-lv

sy
(L

1. — Eospirifer cf. schmidti Lindstr. Pndohan Girla Mare\3561 50-3563. 50 m.
X 2, . ) ) an R :

2, 3. — Nuculites sp. Ludlovian. Girfa Mare, 13692-3694 m;~3850=3853 m.
\/3 3.3. it [ “‘ "o =

4. — Bloclast with Triplasma formosum (Pranbl), c11n01ds and blachlopods
Ludlovian. Oprisor, 4150-4152 m. X 1. ’

5. — Lumachel of Mesodouvillina subinterstrialis Kozl. Pridolian. Girla Mare,
3561.50-3563.50 m. X 1.

8. — Morinorhynchus cf. orbignyi (Dav.), Atrype aff. reticularis Linné ;
Leptaena cf. rhomboidalis (Wahl), Wenlockian. Girla Ma1e 3898 50- 3900m
ol 2= g ‘

7. — Lassostrophia cf. cooperi Ams, Isorthys aff. clwosa Walms At'rypa aff.

reticularis Linn. Wenlockian. Girla Male 3898. 50 3900 'm. ><

Plate Y
Girla Mare boreholeu

1. — Calamospora pannucea Rich., 3466-3470 m. ¥ .. e

2. — Samarisporites leclerqi. Lele-Streel., 3378.50-3380 m.

3. — Cyclogranisporites plicatus All., 3466-3470 m.

4. — Auroraspora sp., 3561-3563 m.. y

5. — Perforosporites robustatus Scott., 3466-3470 m.

6. — Ambitisporites sp., 3466-3470 m.

7. — Tholisporites densus McGr., 3466-3470 m.

8. — Convolutispora sp., 3466-3470 m.

9. — Reticulatisporites sp., 3466-3470 m.

10. — Acanthotriletes sp., 3378.50-3380 m.

11. — Emphanisporites neglectus All., 3466- 3470 m.

12. — Archaeozonotriletes divellomedium Cibr., 3466- 3470 m.
13. — Emphanisporites annulatus McGr., 3378.50-3380 m.
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Fig. 14. — Phyllothecotriletes elegans Tiw., 3466-3470 m.
Fig. 15. — Anapiculatisporites lanceolatus Streel, 3378.50- 3380 m
All figures magnified by, X 500. .,

o LY

A Plate . V1
O
Girla Mare borehole
Fig. 1. — Lagenochitina elegans Beju-Ddnet, 3561-3563 m.
Fig. 2. — Lagenochitina macrostoma Taug. et Jekh., 3850-3853 m. -
Fig. 3. — Lagenochitina prussica Eis., 3850-3853 m.
Fig. 4. — Lagenochitina §p., 3850-3853 m. .
Fig. 5. — Ancyrochitina fragilis harpagiae Taug. et Jekh., 3850-3853 m.
Fig. 6. — Ancyrocﬁitina. cf. diabolo-paucicornis Deff., 3561-3563 m.
Fig. 7. — Conochitina brevis conica Taug. et Jekh., 3850-3853 m.
Fig. 8. — Angochitina valentini aspera Cr., 3850-3853 m.
Fig. 9. — Angochitina valentini Cr., 3850-3853 m.
Fig. 10. — Desmochitina sp., 3898-3900 m,
Fig. 11. — Clathrochitina clathrata Eis., 3850-3853 m.
Fig. 12. — Amnisocerasites sp., 3898-3900 m.
Fig. 13. — Staurocephalites sp., 3850-3853 m.
Fig. 14. — Lumbriconereites sp., 4108-4110 m.
Fig. 15;‘1_ Leodicites sp., 3850-3853 m.
All figures are magnified by X 200.

L

Plate VII
t2 NER i ‘JGlrla Mare ~b0rehole
Fig. 1 — Lezosphaerzdw vozgtz EIS 3466-3470 m. ' (: A
Fig. 2. — Macropt‘zcha umplzcata Tim., 3466~ 3470 m. ; :

1 ” =

Fig. 3. — Duvemaysphaera sp., 3898- 3900 m. 3 ) y
Fig. 4. — Baltisphaeridium trifurcatum Eis., 3898-3900 m.h
Fig. 5. — Baltisphaeridium microfurcatum Dff., 3898-3900 m.
Fig. 6. — Baltisphaeridium uncinatum Dow., 3850-3853 m.

Fig. 7. — Baltisphaeridium cariniosum Cr., 3898-3900 m.

Fig 8. — Baltisphaeridium malum Cr., 3398-3900 m.

Fig. 9. — Onondagella deunffi Cr., 4108-4110 m.

Fig. 10. — Veryhachium reductum (Dff.) Dow., 3378-3380 m.

Fig. 11. — Pterospermopsis onondagensis Dff.," 3343.50-3345 m.

Fig. 12. — Eunicites serrula Taug., 3898-3900 m. ® = o

Fig. 13. — Onondagella cf. assymetrica Dff., 3898-3900 m.

Fig. 14. — Veryhachium downei Stock. et W111:, 3898-3900 m.
All figures are magnified by X 500. Fig. 12 — X 200.

Plate VIII

Oprigor borehole

Fig. 1. — Lophotriletes densus Love, 2039.42 m.
Fig. 2, 3. — Triquitrites sp., 2039.42 m.
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Fig. 4. — Waltzispora sagittata Playf., 2039.42 m.
Fig. 5. — Calamospora sp., 2039.42 m.
Fig. 6, 7. — Raistrickia nigra Love, 2039.42 m.
Fig. 8. — Apiculatisporites sp., 2039.42 m.
Fig. 9. — Tricidarisporites sp., 2039.42 m.
Fig. 10. — Crassispora aculeata Nevil., 2174-2176 m.
Fig. 11. — Anaplanisporites cf. atheticus Nev., 2039.42 m.
Fig. 12. — Diatomozonotriletes sp., 2039.42 m.
Fig. 13. — Cingulizonates sp., 2039.42 m.
Fig. 14. — Vallatisporites cf. cilaris (Luber) Sull., 2174-2176 m.
Fig. 15. — Acanthotriletes socraticus Nev., 2174-2176 m.
Fig. 16. — Knoxisporites pristinus Sull., 2174-2176 m.
X 500

Plate IX
Oprisor borehole

Fig. 1. — Emphanisporites anulatus McGr., 3548.50-3557.50 m.
Fig. 2. — Emphanisporites rotatus McGr., 3548.50-3557.50 m.
Fig. 3. — Apiculiretusispora brandtii Streel, 3548.50-3557.50 m.

Fig. 4. — Densosporites anulatus (Loose) Smith et Butt., 3548.50-3557.50 m.
Fig. 5. — Apiculatisporites perpusillus (Naum.) McGr., 3548.50-3557.50 m.
Fig. 6. — Punctatisporites obesus (Loose) Pot. Kr., 3548.50-3557.50 m.

Fig. 7. — Dictyotriletes emsiensis (All.) McGr., 3548.50-3557.50 m.
Fig. 8. — Dibolisporites cf. eifeliensis (Lang) McGr., 3527 m.
Fig. 9. — Calamospora pannucea Rich., 3508-3514 m.
Fig. 10. — Phyllothecotriletes densicorpus Tiw. et Schaer., 3508-3514 m.
Fig. 11. — Samarisporites sp., 3508-3514 m.
Fig. 12. — Rhabdosporites minutus Tiw. et Schaar., 3508-3514 m.
Fig. 13. — Dibolisporites sp., 3526 m.
X 500

Plate X
Oprisor borehole

Fig. 1. — Lelofusa stratifera Cr., 4000-4004.50 m.

Fig. 2. — Leiofusa tumida Dow., 4000-4004.50 m.

Fig. 3. — Veryhachium downiei Stock. et Will.,, 4000-4004.50 m.

Fig. 4. — Veryhachium trispinosum Eis., 4000-4004.50 m.

Fig. 5, 6, 7. — Michrystridium stellatum Def., 4000-4004.50 m.

Fig. 8. — Baltisphaeridium carinosum Cr., 4000-4004.50 m.

Fig. 9, 10, 12. — Baltisphaeridium arbusculiferum Dow., 4000-4004.50 m.

Fig. 11. — Cymatiosphaera sp., 4000-4004.50 m.

Fig. 13. — Baltisphaeridium malum Cr., 4000-4004.50 m.

Fig. 14, 15. — Baltisphaeridium ramusculosum Dff., 4000-4004.50 m.
X 500,
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x B/ m T.gyracanthus, Acmophyl{um sp.Jovelania sp., of- =
= =3 Praectenodonta sp., Leperditia sp., Scyphocrinites sp., o S
° 2 F : TR | kriodus woschmidti, Panderodus unicostatus
< Isorthys clivosa, Moriporhynchus orbignyi,Leptaena L ’ N i o o -
> 5 : rhombaidalis, Atrypa reticularis, Lissostrophia tooperi, R gracitis, Pseudooneotodus buckmani, Ligonodina sp.
o * Veryhachium trispininfiatum, Baltisphaeridium echino-
2' 4 dernum,Onondaget!a deunffi, Ancyrochitina fumida
= & 3 —
2 c = = Acaste cf. dayiana,Tentaculites cf ornatus, Favosites %o tlandicus, §
2 s 4030m Pentagonocyclus acanthaclus, bioclasts ( brachiopeds, crinoids, fish o
I e ) bones and shields),Baltisphaeridium arbusculiferum,Micrystridium o 8
= 1 = i trispinosum,Leiofusa stratifera, Conochitina cf. lagenomorpha, ¢
= v o= Staurocephalites sp., Emphanisporites minutus 5 o
< & o = Bioclasts (frilobites, brachiopods, corais, crinoids, fc.) Tryplasma formosum, Zelophylium aff.conicus, Antinocrinus sp., o —
@ = = Battisphaeridium duplex, B. molinum, Leiofusa aigerensis, Pisocrinus sp., Fardenia cf. wieniukovi, Howellella cf. bragensis, = <zt
w e e Pterospermopsis guapita, Leiosphaeridia baitica, Beyrichia sp.,VerJhachium europeum, Battisphaeridium denticulatum, n =
> (0] IEEIEEw L 4 hodi di C' athochitina cylindric Multiplicisphaeridium robertinium, Ancyrochitina ancyrea, = S
8 e EaninogiarRedium Sty yaiiu Cl Sy " Emphanisporites sp., Ambitisporites sp. 3 e
<Zt %' < Leiosphaeridia laevigata,L.eisenackia,lophosphaeridium parvum, - g
= B e veryhachium downiei,bioclasts { trilobites, ostracods) ‘lp a
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CONTRIBUTIONS TO THE KNOWLEDGE
OF THE PERMIAN FORMATIONS
.. IN THE“WESTERN PART OF THE BIHOR MOUNTAINS !

k S = BY :
- ‘ SEVER BORDEA ?, JOSEFINA BORDEA 2

’ —_— .

Permian. Bimodal volcanism. Detrito-Carbonate Se‘ri‘es. Vermicular Sandstone
Series. Arieseni Nappe. Rhyolites. Ignimbrites. Spilitic rocks. Lithostrati-
graphic correlation. Apuseni Mountains-North Apuseni Mountains-Biharia
. Massif. E

»s

Sommaire

Contributions a la connaissance des formations permiennes de la partie
ouest des monts Bihor. A la partie ouest des monts Bihor, sur la vallée de Sibi-
soara, dans la nappe d’Arieseni, on mentionne une série détrito-carbonatique qui
est équivalente a la série des gres vermiculaires permiens. Dans cette série les
produits du volcanisme bimodal (rhyolites ignimbritiques et roches spilitiques)
sont bien représentés.

I. Introduction. In 1958, on the occasion of. the researches under-
gone in the view of making up the Arieseni sheet-scale 1 :100 000, we
have pointed out the presence of calcareous rocks within Permian de-
posits (Vermicular Sandstone Series) as well as basic rocks and quartzi-
ferous porphyries. )

Recently, investigating the area north-west of the Tapu Peak with
the intention of drawing up the lithologic Valea Seacé-Glivoiu sheet, we
have reviewed the sequence of sedimentary and eruptive rocks on the
Sibisoara Valley and are therefore able to add new elements to the
knowledge of Permian series.

! Received on April 28, 1982, accepted for communication and publication
on April 29, 1982, presented in the meeting of May 14, 1982,

? Institutul de Geologie si Geofizicd. Str. Caransebes nr. .1, 78344 Bucu-
resti, 32. = .
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- Ii. Historical data. The first researches that have attempted to
make a separation of the Permian series of the Bihor Mountains (Roz-
lozsnik, Arabu) have assigned to the Upper Permian the Werfenian
guartzites and to the Lower one the whole rock succession known so
far under the name of “the Red Series”.

Bleahu, investigating the Permian rocks, notices the possibility of
separating several series within “the Red Series”. Subsequently (1963),
correlating the Paleozoic rocks of the Bihor Mis, he represents in the
stratigraphic column of the ‘Arieseni Unit within the Vermicular Series,
also part of the wocks: observed’ by us .on ithe, Sibisoara Valley (lime-
stones, quartziferous porphyries,” bagic:rocks). 51151 7n

In1959, ‘Dimitrescu studied 'the Permian yolcanism in Romania ;
later on, several researches point out the ignimbritic character of the
acid eruptive rocks of the Apuseni Mts (Bleahu, 1963 ; Dimitrescu,
1964 ; Dimitrescu et al 1965 Istocescu, D1m1trescu 1967), In 1973
Dimi'trescu et al. were concerned with the quartziferous porphyries
intercalated, in the Permian rocks of .the F1n1$ NaJppe of .the B1hor Mits
and - Stan‘ (1983) de81gnartes the - Codru Moma acid eruptlons as Jgnim-
britic alcaline. rhyolites. Cioflica. et al. (1980) »approaching thq sAlpine
ophiolites of Romania are also concerned with the Codru Momz:bimodal
volcanism ; it is also here that Stan and Udrescu made the analysis of
spilitic rocks of the same massif.:.: "o

111, Stratlgraphy The Permlan ,deposits of" the Ar1esen1 Un1t have
been grouped in- several  series amply descrlbed by Bleahu at the Car—
patho-Balkan Congress of 1961, Our researches on the western part of
Bihor (Fig. 1) have made use either of new outcrops -due- to the burld—

> Sa

CHISCAU 0 2Km
pva s
Y (? yJULEST)\% d G MR L o Thaed [ ot LA

" . Z % .
Dosurile = / BT ' : O * iy o

* A R IR Wi S i

} Fig. 1. — Sketch of ‘the west-

g s i & ern part of the Bihor Mount-

. RS )\ tains, with the outlines of
‘ o the investigated zones. i

. i T

PG|
. Riggen

BAITA PLA!
L




~
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ing .of forest roads, or -of -data obtained by-drillings-or galleries cut in~
the region. Thus, on Valea Fagului we have studied drllhngs that pierce
the Permian rocks of the Arieseni Unit and stop in Barremian lime-
stones belonging to' the lower unit; south-east of Chigcdu (Dosurile
Peak area) the lambeau of Permian deposits that also’ belong to the
Arieseni Unit has yielded some mterestmg data on the Vermicular :
Sandstone Formation, and the outcrops on the Biital ‘vﬂlage-Arlesem
road have given us the p0531b111ty to study in detall’ the basal part
of the Black Series.

In the western part of the Bihor Mts, the first term assigned to
the Permian, “the Laminated Conglomerate Formation” is not present
and neither is it encountered by the Tapu Mts drillings or the ones
on Valea Fagului ; this formation has been laminated together with the
carboniferous rocks of their base (Green Schist Series).

The second term, “the Vermicular Sandstone Formation” occupies
a large area in the ‘Ariesul Mare springs zone, where it was, in fact,
separated for the first time. We should like to insist more on it, as it
shows notable lithological variations ; Bleahu (1963) has already shown
that in the southern units (at Rinusa and Hotérel) the Vermicular Series
has been substituted by “the Laminated Detritic Series”. On the Sibi-
soara Valley the Vermicular Sandstone Formation has been - replaced
by a detrito-carbonate rock sequence in’ which spilitic rocks and ignim-
britic rhyolites appear (“Detrito-Carbonate Formation’). It is well ex-
posed both at Sibisoara (between bench-marks 750 and 1100) and on
its right tributary, Giunasu (between bench-marks 800 and 10753). A
fault, the Custuri one, trending NE-SW, divides the outcropping area in
two compartments, the western one, downstredm and the eastern one,
upstream (Fig. 2). P
' In Figure 3 we present certain detail lithological columns two of
them for.the downstream area (A, on the forest road running on the
right flank, and B downstream) and .one for the upstream area.

In the first column (A), it is noticed that the element characteristic
of the Vermicular -Formation, the vermicular sandstone (lithic mica-
ceous sandstones’ with bloglyphs present in the whole bed thickness),
crops out as rare intercalations of reduced thickness that amount to
30 m (12 percent of the set of discernible rocks), the ignimbritic rhyo-
lites are about 40 m thick, that is 13 percent : the greenish or brick- .
coloured quartzitic sandstones and the fine micaceous sandstones, ele-
ments frequent in the Permian formations make up about 34 percent ;
the spilitic rocks (two interbeds) represent 15 percent of the rock se-
quence under examination. Associated with the Permian marly lime-
stones and micritic limestones there appear sartmed siltstones and satmed ‘
arglllaceous schists, violaceous or greemsh in colour. In our opinion
they represent ‘elements of transition between the formations (Vermicu-
lar and Detrito-Carbonate), constltutlng about 10 percent. The new ele-
ments, proper to the Sibisoara Formation, the satined greenish and
violaceous marly limestones, striped somet1mes amount to 16 percent

o_f the rocks noticed in column A. ) == :
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Fig. 3. — Lithologic column on the Sibigoara: Valley.
A 1, west of the Custuri Fault, in’ the -right slope;
‘B, west-of the Custuri Valley, along the stream ; C, east
L AL o - of, the Custuri Faulf.

1, “vermicular sandstones; 2, fine micaceous  quartzitic

sandstones ; 3, greenish quartzitic' sandstones; 4, brick-

coloured sandstones and schistous siltstones ; 5, . satined

violaceous siltstones ; 6, satined . greenish . or violaceous

i shales-;) 7, green or violaceous mierites-; 8, greenish or

' “violaceous marly limestones ; -9, satined marly shales, stra-’
. tified in plates ;. p; ignimbritic rhyolites.; sp. spilitic rocks ; '

+t, rhyolitic tuffs : 10,’ Feldspathic Formation. L

o~ i ’(

roEigs 2N Geologic map of the Sibisoaytra-Cust-uri (Bihor Mts) zone.

1, -‘Paleogene: banatitic veins ; Arieseni Nappe ; 2, Anjsian : dolornijces and grey
limestones ; 3 Wertenian : quartzitic sandstones ; 4, Permian : Oligomictic Form-
ation ;5 py— rhyolites ; sp — spilitic-rocks ; Lower Units: 7, Tithonian : reefal
Timestones (Farcu type limestone); 8, Upper Triassic (?)-Lower Jurassic: Coguri
Beds ; 9, Anisian : grey dolomites ; 10, Lower Triassic: dolomites and micaceous
sandstones ; 11, Lower Triassic : quartzitic sandstones.

3 — c. 60 4
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In column B the calcareous rocks (together with the transition
ones) represent 45 percent, while the vermicular sandstones, character-
istic of the Vermicular Formation, reach only 4 percent.

In the last column on Sibisoara Valley, column:C, one can notice,
in addition, the presence of satined argillo-marly schists, well stratified
in plates, also a characteristic element of the Carbonate Formation ;
together with the marly limestones and the transition rocks they con-
stitute about 50 percent, while the vermicular sandstones renresent only
20 percent.

The presence of the Permian eruptive rocks of the area, especial-
ly of the spilitic ones, at the level of the Vermicular Sandstone For-
mation shows a peculiarity of the West Bihor. In the examined ex-
posures it is noticed- that between the ignimbritic rhyolites and the
spilitic rock flows covering them, sediments have often been deposited,
not thicker than 2-—3 m (especially micaceous, fine quartzitic sand-
stones). Bleahu figures similar situations in the column drawn for the
Rinusa and Virful Dievii (the Moma Unit of the Codru Moma Mts).
This bimodal magmatism was mentioned and explained by Cioflica et
al. (1980) both for the Codru Moma Mts and for North Dobrogea.

Comparing the type of Permian volcanism (at the level of the
Vermicular Sandstone Formation) of the Dieva Unit and especially
of the Moma Unit with that presented by us for the Arieseni Unuit,
we notice a great similarity that leads to the idea of a parallelism
between the Moma and the Arieseni Units ; the lower units of the
Codru Nappe System contain, at the respective level, only acid rocks.
In fact a parallelism (on other criteria than volcanologic) of the two
units has been made by Bleahu as early .as 1963 when we gave the
name of “the Arieseni-Moma Unit”. )

For including the Detrito-Carbonatic Forraation in the area of
development of the Vermicular Sandstone Formation of the West Bihor
we shall try and correlate the Permian rocks at Sibisoara with the
neighbouring equivalent ones (westward). Borehole 3, situated on Valea
Fagului, in: the right flank, drilled by LP.E.G. Cluj-Napoca, yield in-
teresting data concerning the facies variations of the Vermicular Sand-
stone Formation and its relations - with the Detrito-Carbonate one
(Fig. 4, D). In comparison with column A (on Sibisoara) only marly
limestones are missing while transition rocks (satined argillaceous schists)
are still present especially’ at the upper part of the column; ignim-
britic rhyolites and spilitic rocks are present to a less extent than on
Sibisoara. In exchange there are more vermicular sandstones and brick-
coloured ones. In the area of borehole 3 we are in the zone where the
Vermicular Sandstone Formation is interfingered with the Detrito-
Carbonate one ; the total thickness of the rocks here is about 400 m
(their base, that is laminated, is not known) while on Sibisoara they
reach about 500 m.

More westward, near the Beius basin border south-east ~of-. the
Chigcdu Cave, in the Dosurile Peak area, on its northern slopes, well
exposed, we have noticed the following succession in the Permian depo-
sits. Column E (Fig. 4, E), about 444 m thick (with laminated base) is
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Mia 9 D
Fig. 4. — Lithologic column on ValeaT > ]]:’I;_:u:n_::
Fagului, borehole 3 (D) and at Dosurile  |= =<FxL
Peak (E). . e T
1, vermicular sandstones ; 2, fine miga‘_ "“"-‘MSD‘

ceous quartzitic sandstones ; 3, greenish
quartzitic sands'tones; 4, brick-colourad
sandstones and schistose’ siltstones ; 3,
satined violéceopé si‘lt,stones,; 6, satined
greenish or violaceous shales ; 7, slightly
metamorphosed conglomerates; o ignim—‘ )
britic rhwolites ; sp, spilitic rocks; t,
rhyolitic tuffs; 8, Feldspathic Formation;
9, breccias with blocks of Barremian

limestones and Permian violaceous silt-
stones ; 10, Barremian ' limestones. ' £ me—n9 50m1
10}
I

3
b

built up, at the lower part, of satined violaceous siltstones, vermicular
sandstones and brick sandstones that underlie Violaceous ignimbritic
rhyolites, rarelier greenish (more than 100 m thick); brick-coloured sand-
stones and then slightly metamorphosed conglomerates follow with flat
elements (quartz and hard red sandstones). The conglomerates are over-
lain by a pile thick of about 100 m made up of brick-coloured sand-
stones intercalated with satined violaceous siltstones,

Comparing the succession of Dosurile Peak with the ones for the
castern zomes, one can notice the lack of spilites, the quantitative re-
duction of satined violaceous siltstones (that on the Sibigsoara Valley
were closely connected with the carbonate rocks) and the occurrence
of a slightly metamorphosed conglomerate pile.

As we go farther from the Sibiscara area, the characteristics of
the Detrito-Carbonate Formation are effaced and in the Chisciu area
they disappear altogether ; on the other hand neither the typical rocks
described for the Vermicular Formation are well represented (that is
brick-coloured sandstones — frequent in the Permian formations —
as well as rhyolites).

South-east of Sibisoara, in the Valea Mare zone (right tributary
of Crisul Negru-Bdita) a number of outcrops have been created as a
consequence of the building up of the road that goes to Arieseni; here
in the right slope of Valea Mare, there appear piles of siltstones and
hard black sandstones, strongly affected by the thermic metamorphism
of the banatites in the region. In one of the outcrops, among the silt-
stones there occur light-grey fine limestones that are in contrast with
the limestones of the Black Series. The limestones appear as centi-
metric lens or as slightly undulated little veins. These intercalations
vaguely resemble the Sibisoara ones; that is why this set of rocks of
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