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LITHOSTRATIGRAPHICAL UNITS YIELDING
THE LOWER JURASSIC MACROFLORA
FROM ROMANIA

ZOLTAN CZIER
Tarii Crisurilor Museum, B-dul Dacia 1--3. 3700 Oradea, Romania

ABSTRACT. The hithostratigraphical units in that the lower Jurassic macroflora from
Romania appears, arc the Cristian Formation nom. nov. (Sinemurian  Plicnsbachian) with
Valea Schneebrich Sandstone Member nom. nov. (Sinemurian) in Eastern Carpathians; the
Svinita Formation nom. nov. (Hettangian pro parte - Toarcian pro parte) with Culmea $arlova
Conglomerate Mcmber nom. nov. (Hettangian pro parte), Ogasul Vodanischi Sandstone Mem-
ber nom. nov. (Hettangian pro parte  Sinemurian), Ogasul Murguceva Limestone Member
nom. nov. (Pliensbachian - Toarcian pro parte), Mcehadia Formation nom. nov. (Hettangian -
Sinemurian) with Valea Ciumoasa Conglomerate Member nom. nov. (Hettangian pro parte),
Valea Mare Clay Member nom. nov. (Hettangian pro parte — Sinemurian), the Ohaba Beds
(Nastdseanu 1976) — pro parte (Pliensbachian pro parte), the Schela Formation (Mrazec 1898,
sensu Preda 1981) (Hettangian — Sinemurian), the Steierdorf Formation (Bucur 1991) (Hettan-
gian — Pliensbachian) with Dealul Budinic Conglomerate Member (Bucur 1991) (Hettangian
pro partc), Valea Terezia Sandstone Member (Bucur 1991) (Hettangian pro parte - Sinemurian),
Uteris Argilitic Member (Bucur 1997) (Pliensbachian), the Dealul Zanei Marl Formation (Bu-
cur 1991) — pro parte (Toarcian — Aalenian), with Valea Sodol Marl Member nom. nov. (Toar-
cian), the Cioclovina Formation nom. nov. (Hettangian — Sinemurian) with Valea Luncanilor
Conglomerate Member nom. nov. (Hettangian pro parte), Dealul Tifla Sandstone Member nom.
nov. (Hettangian pro parte - Sinemurian), the Codlea-Vulcan Formation nom. nov. (Hettangian
- Pliensbachian) with Codlea Conglomerate Member nom. nov. (Hettangian pro parte), Vulcan
Sandstone Member nom. nov. (Hettangian pro parte — Sinemurian), Holbav Clay Member nom.
nov. (Pliensbachian) in Southern Carpathians; the Suncuiug Formation nom. nov. (Hettangian
- lower Sinemurian) with Dumbrava Member nom. nov. (Hettangian pro parte), Recea Member
nom. nov. (Hettangian pro parte - lower Sinemurian) in Apuseni Mountains.
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6 Zoltan Czier

1. INTRODUCTION

The rescarches on the lower Jurassic macroflora from Romania — ini-
tialised from the middle of the past century — have as result the accumulation
of numerous data. In the present, about two hundred works, under a form or
other, refers to the flora. The select bibliography of this flora comprises about
half of this number of papers (Czier 1999b).

The results of the paleobotanical investigations arc important not only
for paleobotany, but also for geology - stratigraphy. Numecrous scientists, like
Kudernatsch (1855, 1857), Hantken (1878), Bockh (1879), Romer (1879), Roth
von Telegd (1890, 1891, 1894a, 1894b), Bene (1891), Halavats (1894),
Nastaseanu (1964), Raileanu et al. (1964), Railcanu, Patrulius ef al. (1964),
Semaka (1964, 1965, 1970b), Mutihac (1982), Nastascanu (1984), Preda et al.
(1985), Petrescu et al. (1987), Czier & Popescu (1988), and Bucur (1997), use
in their geological-stratigraphical studies the palacobotanical results. Up to the
present, authors defined very few lower Jurassic lithostratigraphical units from
Romania. Moreover, only those from the papers of Bucur (1991, 1997), refer-
ring to the Resita - Moldova Noud zone, bear valid names. However, we should
define and name all lithostratigraphical units, and this must be in concordance
with the stratigraphical rules and recommendations (Hedberg 1961, Van Ey-
singa 1970, Harland et al. 1972). This is the first scope of the present paper.
The second one is the elaboration of a synthesis of all the lower Jurassic
macroflora-bearing lithostratigraphic units from Romania.

2. LITHOSTRATIGRAPHY

The geological-structural units with lower Jurassic macroflora deposits
from Romania are the Eastern Carpathians with Leaota — Bucegi — Piatra Mare
Unit, the Southern Carpathians with Svinita - Svinecea zone, Presacina zone,
Cerna ~ Jiu zone, Resita — Moldova Noua zone, Hateg zone, Holbav — Migura
Codlei zone, and the Apuseni Mountains with Bihor Autochthon Unit. They
contain several lithostratigraphical units, as follows.
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2.1. Eastern Carpathians
2.1.1. Leaota — Bucegi — Piatra Mare Unit

2.1.1.1. The Cristian Formation nom. nov.

Definition: Succession of sandstones. clays. coals, marls, sandstonc-
limestones.

Lower limit: above the middle Triassic limestones.

Upper limit: above the last sandstonc-limestone bank; crosion limit.

Type section: Cristian (Figs. 1-3).

Age: Sincmurian — Pliensbachian.

2.1.1.1.1. The Valea Schncebrich Sandstone Member nom. nov.

Definition: Grey sandstones with grey-whitish clay lens, coals.
Lower limit: above the middle Triassic limestones.

Upper_limit: below the first bank of sandy marls with Rhyvnchonella
tetraedra.

Typc section: Cristian - Valca Schneebrich (Figs. 1-3).
Age: Sinemurian.

2.2. Southern Carpathians
2.2.1. Svinita — Svinecea zone

22.1.1. The Svinita Formation nom. nov.

Definition: Succession of conglomerates, sandstones, coal-bearing clays,
coals, coal- sandstones.

Lower limit: above the gneiss, crystallinc schists of Ielova and Poiana
Mraconia type, or of Permian microconglomerates, reddish-violet sandstones,
argillaceous schists.

Upper limit: above of the last sandstone bank with Gryphaea cymbium;
discordance or erosion limit.

Type section: Svinita (Figs. 4-6).

Age: Hettangian pro parte - Toarcian pro parte.
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Fig. 1. Location of the type section of the Cristian Formation nom. nov. Based on the

geostructural map of Semaka (1967). 1 = Neoproterozoic: 2 = Permian  Triassic. 3 = Jurassic:

4 = Upper Cretaceous; 5 = Tertiary — Quaternary. Black arrow indicates the location of the type
section.
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Fig. 2. The type section of the Cristian Formation nom. nov. Based on the section of Jekelius

(1915, 1923). | = Triassic limestones; 2 = Lower Jurassic sandstones with coal seams; 3 =

Middle Jurassic sandstones; 4 = Upper Jurassic limestones; 5 = Neocomian marls; 6 = The
Bucegi Conglomerates.
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Fig. 3. Stratigraphical column of the macroflora locality Cristian. Based on the data pub-

lished by Stur (1860), Toula (1911), Jekelius (1915, 1923), Krasser (1921), Semaka (1965),

Mutihac (1990). Lithology and palaeontology: 1 = sandstone-limestones; 2 = sandstones; 3 =

marls; 4 = coals; 5 = clays; 6 = limestones; 7 = marl-limestones; 8 = bituminous limestones;

9 = fossil macrofauna; 10 = fossil macroflora. Dating: 1 = Anisian; II = Sinemurian; [II =

Pliensbachian. Lithostratigraphic units: 11 + III = The Cristian Formation nom. nov.; Il = The
Valea Schneebrich Sandstone Member nom. nov.
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10 Zoltan Czier

22.1.1.1. The Culmea Sarlova Conglomerate Member nom. nov.

Definition: White-violet or yellowish gross quartz-conglomerates, in
massive banks.

Lithofacial variations: conglomerates and sandstones, sandstone-conglo-
merates, conglomerates with clay intercalations, microconglomerates and con-
glomerates, conglomerate-sandstoncs.

Lower limit; above the gneisses, crystalline schists of Ielova and Poiana
Mraconia types, or the Permian microconglomerates, reddish-violet sandstones,
argillaceous schists.

Upper limit: above the last gross conglomerate bank.

Type section: Svinita — Culmea Sarlova (Figs. 4-6).

Age: Hettangian pro parte.

2.2.1.1.2. The Ogasul Vodanischi Sandstone Member nom. nov.

Definition: White or brownish siliceous sandstones, schistose-argillaceous
violet sandstones with coal intercalations, grey-black mica-sandstones.

Lithofacial variations: argillaceous sandstones, limestone-sandstones,
clays, coal-bearing clays and sandstones, argillaceous schists and coals, lime-
stone-schists, sandy-argillaceous schists with limestone intercalations, marl-
argillaceous siltstones, marls.

Lower limit: above the last gross conglomerate bank of the Culmea
Sarlova Member.

Upper limit: above the last sandstonc bank with Cardinia gigantea.

Type section: Svinita — Ogasul Vodanischi (Figs. 4-6).

Age: Hettangian pro parte — Sincmurian.

2.2.1.1.3. The Ogasul Murguceva Limestone Member nom. nov.

Definition: Violet-grey-black limestone-sandstones with diaclases filled
with calcite, green-bluish sandstones.

Lithofacial variations: yellow-grey sandstones with clay and marl inter-
calations, marl- sandstones and quartzite-sandstones, limestone-sandstones, marl-
argillaceous siltstones, sandy-argillaceous schists, black argillaceous schists with
coal lens, sandy clays, clays, marls and siltstone-clays, marls and limestones,
marl-limestones, marls and organogene limestones, sandstone-limestones, lime-
stones.

Lower limit: above the last sandstone bank with Cardinia gigantea, of
the Ogasul Vodanischi Member.
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Fig. 4. Location of the type section of the Svinita Formation nom. nov. Geological mapping

based on Mutihac (1990). ¢ = serpentinites; w = gabbros, P = Permian; J, = Lower Jurassic;

J,.» = Middle Jurassic - Upper Jurassic; K, = Lower Cretaccous; Q = Quaternary. Black arrow
indicates the location of the type section.
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Fig. 5. The type section of the Svinita Formation nom. nev. Based on the section of Riileanu
(1953), with modifications regarding the dating of the lower Jurassic units. Lithology: | =
gabbro; 2 = sandstones; 3 = conglomerates; 4 = sandstone-limestones; 5 = green sandstones;
6 = white tufaceous sandstones; 7 = nodulous limestones, 8 = lithographic limestones; 9 =
marls. Dating: 1 = Paleozoic; 2 = Permian; 3 = Hettangian pro parte; 4 = Hettangian pro parte
- Sinemurian; 5 = Pliensbachian — Toarcian pro parte; 6 = Aalenian; 7 = Upper Jurassic; 8 =
Lower Cretaceous; 9 = Barremian. Lithostratigraphic units: 3 + 4 + 5 = The Svinita Formation
nom. nov.; 3 = The Culmea Sarlova Conglomerate Member nom. nov.; 4 = The Ogasul Voda-
nischi Sandstone Member nom. nov.; 5 = The Ogasul Murguceva Limestone Member nom. nov.
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Fig. 6. Stratigraphical column of the macroflora locality Svinita. Based on the data pub-
lished by Raileanu (1953, 1957), Raileanu, Patrulius et al. (1964), Semaka (1970b), Mutihac
(1990), with modifications regarding the dating of the lower Jurassic deposits. Lithology and
palaeontology: 1 = limestones; 2 = sandstones; 3 = limestone-sandstones; 4 = coals: 5 = coal-
bearing sandstones and clays; 6 = conglomerates; 7 = fossil macrofauna; 8 = fossil macroflora.
Dating: 1 = Permian; Il = Hettangian pro parte; I = Hettangian pro parte - Sinemurian: 1V =
Pliensbachian - Toarcian pro parte; V = Upper Jurassic. Lithostratigraphic units: 11 + 111 + [V
= The Svinita Formation nom. nov.; Il = The Culmea Sarlova Conglomerate Member nom.
nov.; Il = The Ogasul Vodanischi Sandstone Member nom. nov.; IV = The Ogasul Murguceva
Limestone Member nom. nov.
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Lithostratigraphical unies vielding the lower Jurassie macroflora from Romania 13

Upper limit: above the last sandstone bank with  Gryphaca cymbium:
discordancc or crosion limit.

Type section: Svinita — Ogasul Murguceva (Figs. 4-6).

Age: Pliensbachian — Toarcian pro parte.

2.2.2. Presacina zone

2221, The Mehadia Formation nom. nov.

Definition: Succession of conglomerates, conglomerates and sandstones,
clays, sandstoncs.

Lower limit: above the crystalline fundament, or the Permian breccias
and conglomeratcs.

Upper limit: below the first black sandstonc-clay bank with Gryphaca
cymbium.

Type_section: Mchadia (Figs. 7-9).

Age: Hettangian - Sinemurian.

2.2.2.1.1. The Valea Ciumoasa Conglomerate Member nom. nov.

[= “the layers with Laccopteris™ (Iliescu & Semaka 1962)]

Definition: Massive grey conglomerates, microconglomerates, conglom-
erates and sandstones, subordinate black sandstonc-clays, clays.

Lower limit: above the crystalline fundament, or the Permian breccias
and conglomerates.

Upper limit: below the first clay layer with Rhynchonella variabilis.

Type section: Mchadia - Valea Ciumoasa (Figs. 7-9).

Age: Hettangian pro parte.

Definition: Clays and sandstones.
Lower limit: the base of first clay layer with Rhynchonella variabilis.

Upper limit: below the first black sandstone-clay bank with Gryphaea
cymbium.

Type section: Mehadia - Valea Mare (Figs. 7-9).
Age: Hettangian pro parte - Sinemurian.
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14 Zoltan Czier

Fig. 7. Location of the type section of the Mehadia Formation nom. nov. Geological mapp-
ing based on Codarcca ef al. (1968). Pts-Pz = Neoproterozoic - Paleozoic (a = amphibolites;
Mt = migmatites); P, = Lower Permian (p = riolits); J, = Lower Jurassic; to = Tortonian'; sm
= Sarmatian; qp, = Lower Pleistocene. Black arrow indicates the location of the type section.

Valea Mare Valea Ciumoasa

r 200 m

- 100

125

Fig. 8. The type section of the Mehadia Formation nom. nov. Based on the section of

Nistiseanu & Cernjavska (1980). 1 = Permian (1a = quartziferrous porphyries; 1b = breccia and

conglomerates); 2 = Lower Jurassic (2a = conglomerates, sandstones and clays; 2b = sandstone-
clays); 2a = The Mehadia Formation nom. nov.; 2b = The Ohaba Beds (partim).
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Fig. 9. Stratigraphical column of the macroflora locality Mehadia. Based on the data pub-
lished by Iliescu & Semaka (1962), lliescu (1963). Semaka (1970a, 1971), Nastascanu &
Cernjavska (1980), with modifications regarding the dating of the lower Jurassic deposits.
Lithology and palaeontology: 1 = sandstone-clays; 2 = sandstones; 3 = clays; 4 = conglomeratcs:
5 = conglomerates and sandstones; 6 = breccias and conglomerates; 7 = quartz-porphyries; 8 =
fossil macrofauna; 9 = fossil microflora; 10 = fossil macroflora. Dating: 1 = Lower Permian;
11 = Hettangian pro parte; I[I = Hettangian pro parte - Sinemurian; IV = Pliensbachian pro parte.
Lithostratigraphic units: 11 + 111 = The Mchadia Formation nom. nov.; Il = The Valea Ciumoasa
Conglomerate Member nom. nov.: IlIl = The Valea Marc Clay Mcmber nom. nov;
IV = The Ohaba Beds - pro parte.
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16 Zoltan Czier

2.2.2.2. The Ohaba Beds (Nistascanu 1976)  pro parte

Lithology_of represented section: black sandstonc-clays.

Lower limit in represented section: the base of first black sandstone-clay
bank with Gryphaea cymbium.

Upper limit in represented section: above the last black sandstonc-clay
bank; erosion limit.

Represented section: Mchadia ~ Valea Mare (Figs. 7-9).

Age of represented section bearing fossil plants: Plicnsbachian pro parte.

2.2.3. Cerna — Jiu zone
2.2.3.]1. The Schela Formation (Mrazec 1898, scnsu Preda 1981)

Lithology of represented section: quartz-metapsephites, coals, graphi-
toid metapellites, pirophilitic metapellites, quartz-feldspar- and quartz-me-
tapsammites.

Lower limit in represented section: above the granite fundament.

Upper limit in represented section: above the last bank of quartz-feldspar
and quartz- metapsammites; layer limit.

Represented section: Plesa, Vai de Ei, Schela, Valea Viezurciului, Mina
Viezuroi, Valea Porcului, Valea Jiului, Stancesti (Fig. 10).

Age of represented section bearing fossil plants: Hettangian — Sine-
murian.

2.2.4. Resita — Moldova Noua zone

2.2.4.1. The Steierdorf Formation (Bucur 1991)

Lithology of represented sections: gross quartz-conglomerates, conglom-
erates and sandstones, microconglomerates, conglomcrate-sandstones, micro-
conglomecrate-sandstones, gross sandstones and microconglomerates, mica- and
quartz-sandstones, argillaceous sandstones, clays and refractory clays, coal-
bearing clays, coals, black bituminous argillites with spherosiderite concretions
and thin coal intercalations.

Lower limit in represented sections: Permian conglomerates, microcon-
glomerates and red-violet to brown-reddish sandstones with red argillaceous
schist intercalations.

Upper limit in represented sections: below the marls with Cucullea can-
cellata and Harpoceras (Hildoceras) bifrons.

https://biblioteca-digitala.ro



Lothvostratees apiacald wmits vcidog the fosvar Jurassic mvacrotiora trom Ronania

|
{

T
I
I

S - PR < I N B O o

[
N
IIII
L

II

i1
I
L]

Fig. 10. Stratigraphic column of the macroflora localities Plesa, Vai de Ei, Schela, Valea
Viezuroiului, Mina Viezuroi, Valea Porcului, Valea Jiului, Stincesti. Basced on the data
published by Manolescu (1932), Semaka (1963), Zberea et al. (1966), Semaka & Georgesco
(1967), Semaka ct al. (1972), Preda (1981). Bitoianu (in Petrescu et al., 1987). Lithology and
palaeontology: 1 = quartz-feldspar- and quartz-metapsammites; 2 = pirophilitic metapellites;
3 = graphitoid metapellites, 4 = coals; 5 = quartz-metapsephites; 6 = granite; 7 = fossil macro-
flora. Dating: 1 = probably Lower Cambrian; I = Hettangian — Sinemurian. Lithostratigraphic
units: 1 = The Susita Granite; 11 = The Schela Formation.
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18 Zoltan Czicr

Represented sections: Anina. Doman (Figs. 11, 14).
Avc of represented sections bearing fossil plants: Hettangian — Phiens-
bachian.

22.4.1.1. The Dealul Budinic Conglomerate Member (Bucur 1991)

Lithology of represented sections: gross quartz-conglomerates, subordi-
natc conglomerates and sandstones, microconglomerates and gross sandstones.

Lower limit in represented sections: Permian conglomerates, microcon-
glomerates and red-violet to brown-reddish sandstones with red argillaceous
schist intercalations.

Upper limit in represented sections: above the last gross conglomerate
bank, or of the last bank in that the gross detritic material predominatcs.

Represented sections: Anina, Doman (Figs. 11, 14).

Age of represented scctions bearing fosstl plants: Hettangian pro parte.

2.2.4.1.2. The Valea Terezia Sandstone Member (Bucur 1991)

Lithology of represented sections: sandstones, subordinate microcon-
glomerates, conglomerate-sandstones, microconglomerate-sandstones, gross
sandstones and microconglomerates, mica- and quartz-sandstones, argillaceous
sandstones, clays and refractory clays, coal-bearing clays, coals.

Lower limit in represented sections: above the last gross conglomerate
bank, or the last bank in that predominates the gross detritic material of the
Dealul Budinic Member.

Upper limit in _represented sections: below the first black bituminous
argillite packet of the Uteris Member.

Represented sections: Anina, Doman (Figs. 11, 14).

Age of represented sections bearing fossil plants: Hettangian pro parte -
Sinemurian.

2.2.4.1.3. The Uteris Argillitic Member (Bucur 1997)
[= “The Ponor Argilitic Member” (Bucur 1991)]

Lithology of represented sections: black bituminous argillites, in some
places with spherosiderite concretions and thin coal intercalations.

Lower limit in represented sections: below the first black bituminous
argillite packet from above the Valea Terezia Member.

Upper limit in represented sections: below the marls with Cucullea can-
cellata and Harpoceras (Hildoceras) bifions.

Represented sections: Anina, Doman (Figs. 11, 14).

Age of represented sections bearing fossil plants: Pliensbachian.
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Fig. 11. Stratigraphic column of the macroflora locality Anina. Based on the data published
by Ettingshausen (1852a, 1852b), Andrae (1855), Foetterle (1850), Stur (1865), Hantken (1878),
Staub (1885), Roth v. Telegd (1890, 1891, 1894b, 1906), Halavéts (1894), Schréter (1912),
Papp (1915), Krasser (1916, 1921), Thomas (1930), Langer (1947), Barbu (1951), Raileanu et
al. (1957, 1964), Semaka (1958a, 1962b, 1962d, 1964, 1965, 1971), Humml (1957, 1963,
1969), Oarcea & Semaka (1962), Raileanu, Patrulius et al. (1964), Nastaseanu (1964, 1984),
Semaka & Georgesco (1967), Bitoianu (in Petrescu et al,, 1987), Givulescu (1989, 1990a,
1990b, 1990c, 1991a, 1993, 1997), Givulescu & Farcasiu (1989), Givulescu & Czier (1990),
Bucur (1991, 1997), Popa (1992, 1994, 1997), Barbacka (1994), Givulescu & Popa (1994),
Barbu (1995), Czier (1995b, 1996b, 1998, 1999a), Berger (1996). Lithology and palaeontology:
1 = sandstone-marls; 2 = marls and limestone-marls with sandstone-marl intercalations; 3 =
bituminous argillites; 4 = spherosiderite concretions; 5 = coals; 6 = sandstones; 7 = gross
sandstones and microconglomerates; 8 = microconglomerate-sandstones; 9 = clays; 10 = micro-
conglomerates; 11 = conglomerates; 12 = fossil microfauna; 13 = fossil macrofauna; 14 = fossil
microflora: 15 = fossil macroflora; Dating: 1 = Lower Permian; II = Hettangian pro parte;
III = Hettangian pro parte — Sinemurian; IV = Pliensbachian; V = Toarcian; VI = Aalenian.
Lithostratigraphic units: 11 + 1IT + IV = The Steierdorf Formation; IT = The Dealul Budinic
Conglomerate Member; 111 = The Valea Terezia Sandstone Member; IV = The Uteris Argil-
litic Member; V + VI = The Dealul Zanei Marl Formation; V = The Valea Sodol Marl Member
nom. nov.
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Fig. 12. Location of the type section of the Valea Sodol Marl Member nom. nov. Geological

sketch based on C. Boldur & A Boldur (in Petrescu et al. (1987). C = Upper Carboniferous;

He - Si = Hettangian - Sinemurian; Pl + To = Pliensbachian and Toarcian; J, = Middle Jurassic;
J; = Upper Jurassic. Black arrow indicates the location of the type section.
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Fig. 13. The type section of the Valea Sodol Marl Member nom. nov. Based on the section
of Bene (1891) and the comments of Halavats (1894). 1 = “Bitumindse Lauf-Schiefer”;
2 = “Thonige Mergelschiefer”; 3 = “Mergel-Kalk und Mergelschiefer (Posidonomyen-Schief-
er)”; 4 = “Massiger Concretionen-Kalk™; 5 = “Platten-Kalk”. The Valea Sodol Marl Member

nom. nov. (Toarcian) corresponds to the term no. 2.
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Fig. 14. Stratigraphical column of the macroflora locality Doman. Based on the data pub-
lished by Hantken (1878), Bene (1891), Halavats (1894), Staub (1897), Mateescu (1957),
Raileanu et al. (1957, 1964), Semaka (1958a, 1958b, 1962a, 1962¢, 1962e, 1964, 1965, 1968),
Boldur & Boldur (1962), Oarcea & Semaka (1962), Humml (1963), Nastaseanu (1964, 1984),
Bitoianu (in Petrescu et al., 1987), Bucur (1991, 1997). Lithology and palaeontology: 1 =
limestone-marls; 2 = marls; 3 = bituminous argillites; 4 = coals; 5 = spherosiderite concretions;
6 = sandstones; 7 = sandstone-conglomerates and conglomerate-sandstones; 8 = clays; 9 =
conglomerates; 10 = microconglomerates and sandstones with argillaceous schist intercalations;
11 = fossil macrofauna; 12 = fossil microflora; 13 = fossil macroflora. Dating: 1 = Lower
Permian; II = Hettangian pro parte; III = Hettangian pro parte — Sinemurian; IV = Pliensba-
chian; V = Toarcian; VI = Aalenian. Lithostratigraphic units: 11 + III + IV = The Steierdorf
Formation; II = The Dealul Budinic Conglomerate Member; III = The Valea Terezia Sandstone
Member; IV = The Uteris Argillitic Member; V + VI = The Dealul Zanei Marl Formation;
V = The Valea Sodol Marl Member nom. nov.
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2242, The Dealul Zanei Marl Formation (Bucur 1991)  pro parte

Lithology of represented scctions: marls and limestone-marls, sandstone-
marls, compact to schistose marls, limestonc-marls.

Lower limit in represented scctions: above the last black bituminous
argillite packet of the Uteris Member.

Upper limit_in represented sections: above the last marl or limestone-
marl bank; erosion limit.

Represented sections: Anina, Doman (Figs. 11-14).

Age of represented sections bearing fossil plants: Toarcian — Aalenian.

2.2.42.1. The Valea Sodol Marl Member nom. nov.

Decfinition: Marls and limestone-marls with sandstonc-marl inter-
calations.

Lower limit: above the last black bituminous argillitc packet of the Uteris
Mcmber.

Upper limit: above the last marl bank with Harpoceras (Hildoceras)
bifrons, Grammoceras fallaciosum and small corbulas.

Type section: Doman - Valea Sodol (Figs. 12--14).

Agc: Toarcian.

2.2.5. Hateg zone
2.2.5.1. The Cioclovina Formation nom. nov.

Definition: Succession of conglomerates in massive banks, conglo-
merates and ferruginous sandstones, sandstoncs with coal remains, sandstones
and clays.

Lower limit: above the crystalline fundament.

Upper limit: above the last sandstone bank of the Dealul Tifla Member;
discordance limit.

Type section: Cioclovina (Figs. 15-17).
Age: Hettangian - Sinemurian.

2.2.5.1.1. The Valea Luncanilor Conglomerate Member nom. nov.

Definition: Conglomerates in massive banks, subordinate conglomerates
and ferruginous sandstones.
Lower limit: above the crystalline fundament.
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Fig. 15. Location of the type section of the Cioclovina Formation nom. nov. Geological

sketch based on the geological map of the Southern Carpathians (Mutihac 1990). C, ;= The

Lower Sebes-Lotru Crystalline; C, and C5 = The Upper Sebeg-Lotru Crystalline; P = Permian;

J, = Lower Jurassic; J, = Middle Jurassic; J; - ap = Upper Jurassic - Aptian; K, = Upper

Cretaceous; m, = Middle Miocene; sm = Upper Miocene; Q = Quaternary. Black arrow indi-
cates the location of the type section.

S N

Varful Tifla

Cioclovina

Valea Luncanilor

Fig. 16. The type section of the Cioclovina Formation nom. nov. Based on the section of

Laufer (1925). 1 = gneisses; 2 = red detritus of the crystalline; 3 = conglomerates, ferruginous

sandstones; 4 = sandstones; 5 = sandstones with coal remains; 6 = Dogger marine sandstones;

7 = Tithonian - Neocomian limestones; F = fault. 3 - 5 = The Cioclovina Formation nom. nov.;

3 = The Valea Luncanilor Conglomerate Member nom. nov.; 4 + 5 = The Dealul Tifla
Sandstone Member nom. nov.
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Fig. 17. Stratigraphic column of the macroflora locality Cioclovina. Based on the data
published by Laufer (1925), Mutihac (1990), with modifications regarding the dating of the
lower Jurassic deposits. Lithology and palacontology: 1 = limestone-sandstones: 2 = sand-
stones; 3 = clays; 4 = conglomerates and sandstones; 5 = conglomerates: 6 = gneisses; 7 = fossil
macrofauna; 8 = fossil microflora; 9 = fossil macroflora. Dating: 1 = Neoproterozoic; II =
Hettangian pro parte; III = Hettangian pro parte - Sinemurian; IV = Aalenian - Bathonian.
Lithostratigraphic units: I = The Sebes-Lotru Crystalline; II + IIT = The Cioclovina Formation
nom. nov.; Il = The Valea Luncanilor Conglomerate Member nom. nov.; III = The Dealul Tifla
Sandstone Member nom. nov. '
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Upper limit: below the first sandstone bank of the Dcalul Tifla Member,
Type section: Croclevina - Valea Luncanilor (Figs. 15-17).
Agc: Hettangian pro parte.

22512 The Dealul Tifla Sandstone Member nom. nov.

Definition: Sandstones with coal remains, subordinate sandstone-clays.
Lower limit: below the first sandstone bank.

Upper limit: above the last sandstone bank; discordance limit.

Type section: Cioclovina - Dealul Tifla (Figs. 15-17).

Agc: Hettangian pro parte - Sincmurian.

2.2.6. Holbav — Magura Codlei zone

2.2.6.1. The Codlea-Vulcan Formation nom. nov.

Definition: succession of conglomerates, sandstones, sandstones with clay
intercalations, sandstonc-clays, coals, siliccous sandstones, clays (in some places
refractory), tuffs and trachytes.

Lithofacial variations: microconglomerates, sandstone-microconglome-
rates, breccias, spathic limestoncs.

Lower limit: above the crystalline fundament.

Upper limit: above the last clay packet of the Holbav Clay Member.

Type section: Codlea-Vulcan (Figs. 18-24).

Age: Hettangian - Plicnsbachian.

2.2.6.1.1. The Codlea Conglomerate Member nom. nov.

Definition: conglomerates in massive banks.
Lower limit: above the crystalline fundament.
Upper limit: above the last conglomerate bank.
Type section: Codlea (Figs. 18-20).

Age: Hettangian pro parte.

Definition: sandstones, sandstones with clay intercalations, sandstone-
clays, coals, siliceous sandstones, clays and refractory clays, subordinate mi-
croconglomerates, sandstone-microconglomerates.
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Vulcan m

Fig. 18. Location of the type sections of the members of the Codlea-Vulcan Formation

nom. nov. Geological sketch based on Semaka (1962f, 1967) and Mateescu (1964). 1 = crys-

talline fundament; 2 = gneisses; 3 = tuffs and trachytes; 4 = Triassic; 5 = Lower Jurassic; 6 =

Middle Jurassic; 7 = Upper Jurassic; 8 = Cretaceous. Black arrows indicate the locations of the

type sections: C = The Codlea Conglomerate Member nom. nov.; V = The Vulcan Sandstone
Member nom. nov.; H = The Holbav Clay Member nom. nov.

Piciorul
Magura Codlei

200 m

Fig. 19. The type section of the Codlea Conglomerate Member nom. nov. Based on data
published by Semaka (1967). 1. Crystalline; 2 = Lower Jurassic; 3 = Middle Jurassic: 4 =
Upper Jurassic; 5 = Neocomian; 6 = Quaternary.
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Fig. 20. Stratigraphical column of the macroflora locality Codlea. Based on the data pub-
lished by Semaka (1967), Bitoianu (in Petrescu et al.,, 1987), Mutihac (1990), with additions
regarding the dating of the lower Jurassic deposits. Lithology and palaeontology: 1 = breccias;
2 = clays; 3 = siliceous sandstones; 4 = coals; 5 = sandstones; 6 = conglomerates; 7 = crys-
talline; 8 = fossil macroflora. Dating: 1 = Neoproterozoic; II = Hettangian pro parte; III =
Hettangian pro parte - Sinemurian; IV = Pliensbachian pro parte. Lithostratigraphic units: 1 =
The Sebes-Lotru Crystalline; II + IIT = The Codlea Formation nom. nov.; II = The Codlea Mine
Conglomerate Member nom. nov.; IIl = The Valea Breitbach Sandstone Member nom. nov;
IV = The Holbav Clay Member nom. nov.
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Fig. 21. The type section of the Vulcan Sandstone Member nom. nov. Based on data

published by Semaka (1967). 1 = gneisses; 2 = Lower Jurassic; 3 = Cretaceous.

Lower limit: above the last conglomerate bank of the Codlea Member.
Upper limit: above the last sandstone-clay packet.

Type section: Vulcan (Figs. 18, 21— 22).

Age: Hettangian pro parte — Sinemurian.

2.2.6.1.3. The Holbav Clay Member nom. nov.
[= “the middle Complex” (Mutihac 1990)]

Definition: clays, tuffs, tuffites and trachytes.
Lithofacial vanations: breccias, sandstones with clay intercalations, spathic

limestones.

Lower limit: below the first bank of breccias or tuffs, tuffites and

trachytes.

Upper limit: above the last clay pocket.
Type section: Holbav (Figs. 18, 23-24),
Age: Pliensbachian.
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Fig. 22. Stratigraphic column of the macroflora locality Vulcan. Based on data published by
Romer (1879), Jekelius (1927), Semaka (1954, 1956, 1957, 1962f, 1967), Mateescu (1964),
Mutihac (1990), Givulescu (1991b), with modification regarding the dating of the lower Juras-
sic deposits. Lithology and palaeontology: 1 = sandstones with clay intercalations; 2 = tuffs and
trachytes; 3 = refractory clays; 4 = coals; 5 = microconglomerates; 6 = clays; 7 = crystalline
schists; 8 = fossil macrofauna; 9 = fossil macroflora. Dating: I = Neoproterozoic; II = Hettan-
gian pro parte - Sinemurian; IIT = Pliensbachian pro parte. Lithostratigraphic units: 1 = The
Sebes-Lotru Crystalline; II = The Valea Breitbach Sandstone Member nom. nov: IH The
Holbav Clay Member nom. nov.
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Fig. 23. The type section of the Holbav Clay Member nom. nov. Based on data published
by Semaka (1967). g = gneisses; J, = Lower Jurassic (t = tuffites); h = “Hangschutt’.

2.3. Apuseni Mountains
2.3.1. Bihor Autochthon Unit

2.3.1.1. The Suncuius Formation nom. nov.

Definition: succession of clays and sandstone-clays with limestone
blocks, microconglomerates, siliceous sandstones, diverse types of clays and
refractory clays.

Lower limit: above the Ladinian limestones.

Upper limit: below the first limestone bank with Gryphaea.

Type section: Suncuiug (Figs. 25-28).
Age: Hettangian - lower Sinemurian.

2.3.1.1.1. The Dumbrava Member nom. nov.

Definition: clays and sandstone-clays with remained limestone blocs,
subordinate microconglomerates and siliceous sandstones — all predomi-
nantly, red.

Lower limit: above the Ladinian limestones.

https://biblioteca-digitala.ro



Lithostratigraphical units yielding the lower Jurassic macroflora from Romania 31

III

[

+ + + + +
/

11 e P

TS B~ <1 B R I =B
+

Fig. 24. Stratigraphic column of the macroflora locality Holbav. Based on data published
by Stur (1860, 1872), Hantken (1878), Barbu (1951), Semaka (1962f), Mutihac (1990), Dra-
gastan (1991), with modifications regarding the dating of the lower Jurassic deposits. Lithology
and palaeontology: 1 = clays; 2 = tuffites and trachytes; 3 = sandstones with clay intercalations;
4 = sandstonous microconglomerates; 5 = coals; 6 = refractory clays; 7 = crystalline schists;
8 = fossil macroflora. Dating: 1 = Neoproterozoic; II = Hettangian pro parte — Sinemurian;
11 = Pliensbachian. Lithostratigraphic units: 1 = Crystalline; Il = The Valea Breitbach Sand-
stone Member nom. nov.; III = The Holbav Clay Member nom. nov.
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Fig. 25. Location of the type sections of the members of the Suncuius Formation nom. nov.

Geological sketch based on data published by Czier & Popescu (1988), with modifications.

I = Ladinian; 2 = Hettangian pro parte; 3 = Hettangian pro parte - Lower Sinemurian; 4 =

Upper Sinemurian - Carixian. Black arrows indicate the locations of the type sections. D = The
Dumbrava Member nom. nov.; R = The Recea Member nom. nov.

Upper limit: above the last ferruginous sandy clay packet.
Type section: Dumbrava (Figs. 25-26, 28).
Age: Hettangian pro parte.

2.3.1.1.2. The Recea Member nom. nov.

[= “the layers with Clathropteris meniscioides” (Czier 1994)]

Definition: alternations of siliceous sandstones, sandstone-clays, clays
and refractory clays.

Lower limit: above the last ferruginous sandstone-clay packet of the
Dumbrava Member.

Upper hmit: below the first limestone bank with Gryphaea.

Type section: Recea quarry (Figs. 25, 27-28).

Age: Hettangian pro parte — lower Sinemurian.
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W

Fig. 26. The type section of the Dumbrava Member nom. nov. 1 = limestones (Ladinian);
2 = clays with limestone blocs (Hettangian pro parte); 3 = microconglomerates and sandstones
(Hettangian pro parte - Lower Sinemurian).

Fig. 27. The type section of the Recea Member nom. nov. Based on data published by Czier
& Popescu (1988), Czier (1994), with modifications. 1 = limestones (Ladinian); 2 = clays with
limestone blocs (Hettangian pro parte); 3 = microconglomerates, siliceous sandstones, non-
refractory and refractory clays (Hettangian pro parte — Lower Sinemurian); 4 = drillings.
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Fig. 28. Stratigraphical column of the macroflora localities Dumbrava, Suncuius-Recea,
Banlaca, Recea Quarry. Based on data published by Kutassy (1928, 1937), Bleahu & Dim-
itrescu (1957), Patrulius & Bleahu (1967), Raileanu et al. (1968), Diaconu & Dragastan (1969),
Semaka (1969), Diaconu (1970), Patrulius (1970), Ianovici et al. (1976), Dragastan et al.
(1982), Codrea (1985), Czier & Popescu (1988), Georgescu (1988, 1989, 1990, 1996), Czier
(1989, 1992a, 1992b, 1993, 1994, 1995a, 1996a, 1997a, 1997b, 1997¢, 1998, 1999a, 1999¢),
Givulescu & Czier (1990), Mutihac (1990), Ghergari et al. (1991), with additions regarding the
dating of the lower Jurassic deposits. Lithology and palaeontology: 1 = silicolites and siliceous
schists; 2 = limestones with spongolitic siliceous nodules; 3 = limestones; 4 = clays; 5 =
refractory clays; 6 = sandstone-clays; 7 = siliceous sandstones; 8 = microconglomerates; 9 =
clays with limestone blocs; 10 = fossil macrofauna; 11 = Dasycladaceae algae; 12 = disi)crsc
spores-pollen; 13 = fossil macroflora. Dating: 1 = Ladinian; 11 = Hettangian pro parte; 111 =
Hettangian pro parte — Lower Sinemurian; IV = Upper Sinemurian — Lower Pliensbachian.
Lithostratigraphic units: 1 = “Wetterstein-type” massive limestones; 11 + III = The Suncuius
Formation nom. nov.; Il = The Dumbrava Member nom. nov.; Ill = The Recea Member nom.
nov.; IV = Gryphaea-bearing limestones, silicolite bed.
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Biostratigraphy of the lower Jurassic from Romania,
based on the macroflora fossit record

ZOLTAN CZIER
Tarit Crisurilor Musewm, B-dul Dacia |- 3, 3700 Orddea Romani

ABSTRACT. Author presents a new biozonation bascd on macrofossil plant-cssoni
blages, worked out for the continental early Jurassic depesits from Kemaema. The new avodicl
includes three biozones (Prerophvilum marginatum, Ciathropteris meniscioides, Carpolitfies
liasinus) and four subzones (Leptostrobus laxijlora, Neocalamites carcinoides. Bandtozamires

chlamydostomus, Selenocarpus muensterianus).

1. Introduction

Lower Jurassic phytostratigraphy constitutc onc of the principal scienti-
fic problems that forms the subject of thc palcobotanical and stratigraphical
researches in Romania. Mainly the rescarches on the macroflora lcad to accu-
mulation of numerous palcobotanical data. Foctterle (1850) initiated thesc re-
searches in the middle of the 19" Century, by publishing the first note referring
to some fossil plants recorded from locality Anina. Andrac (1855), Krasscr
(1921), Thomas (1930), Semaka (1962a, 1970, 1971), Humml (1969), Czicr
(1994a, 1996a, 1998a), and Givulescu (1998) publish major paleobotanical
studies on the early Jurassic macroflora of thc country. The results of the
palaecobotanical investigations are important also for gcological-stratigraphical
point of view, being used in such studies by Kudernatsch (1§55, 1857), Hant-
ken (1878), Bockh (1879), Romer (1879), Roth v. Telegd (1890, 1891, 1894),
Bene (1891), Halavats (1894), Nastaseanu (1964). Riileanu er a/. (1964),
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Railcanu. Patrulius ¢f al. (1964), Semaka (1964, 1965, 1970), Mutihac (1982),
Nistascanu (1984), Preda et al. (1985), Petrescu et al. (1987), Bucur (1997),
Czicr (1999a). However, authors gencrally use only few of the palcobotanical
data for the stratigraphical purposes. The aim of the present paper is to fill this
gap. by the claboration of a new biostratigraphical model, compatible with the
actual requircments.

The progresses from the last period, registered gencrally in palcobotany
and particularly in the carly Jurassic floras, necessity the revision of many old
determinations. | actualisc the nomenclature of the fossil plants in conformity
with the modern palcobotanical literature that appeared in the last years. In this
respect, 1 consider the rules and recommendations of the International Code of
Botanical Nomenclature (Greuter ef al. 1988) very important. 1 take account in
this paper only of the cffectively and validly published data — in the sensc of
thc Codec.

The lithostratigraphical basis — treated in conformity with the rules
and rccommendations cstablished by the International Geological Congress
from Copenhagen (Hedberg 1961), the guide of stratigraphic terminology and
nomenclaturce (Van Lysinga 1970), the guide to stratigraphical proccdure
(Harland ¢f «/. 1972) — 1 publish in a separatc paper of the present volume
(Czicr 1999b).

2. The macroflora localities and collections

I know forty-onc lower Jurassic macroflora localitics on the territory of
Romania (Fig. 1). I alrcady cxtensively presented the synonyms and homo-
nyms of their names in languages German, Hungarian, Romanian, English,
French, Russian. The repertory of all the early Jurassic macroflora localitics
from the Carpathian — Pannonian arca (Czicr 1998b) also contains their morc
precise ages. The Romanian localities arc in the following major geological-
structural units:
® The Lcaota — Buccgt — Piatra Mare Unit in the Eastern Carpathians:
Cristian;

¢ The Danubian Autochthon Unit in the Southern Carpathians: Svinecea
Marec, Crivi valley, Pregheda, Berzasca, Ostrctul Mare, Dragosella Mica,
Sirinca valley, Buschmann mine, Pietrele Albe, Svinita, Dragosella,
Ieliscva, Cozla, Camenita, Mehadia, Plesa, Merisori, Schela, Viezuroi
valley, Viezuroi mine, Porcului valley, Jiului valley, Stanccsti, Crasna,
Crasna monastery, Baia de Arami, Cernavarf:
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Figure 1. Geographical scttings of the lower Jurassic macroflora localities in Romania. Based
on Czier (1996b. 1998b). |. Cristian; 2. Svinecea Mare; 3. Crivi valley: 4. Pregheda; 5. Ber-
zasca; 6. Ostretul Mare: 7. Dragosclla Micid; 8. Sirinca valley; 9. Buschmann mine; 10. Pietrele
Albe: 1. Svinita: 12. Dragosclla; 13. leliseva; 14. Cozla; 15. Camcenita; 16. Mchadia; 17. Plesa;
18. Merisori; 19. Schela; 20. Viczuroi valley; 21. Viezuroi mine; 22. Porcului valley; 23. Jiulu
valley; 24. Stincesti; 25. Crasna; 26. Crasna monastery; 27. Baia de Aramd; 28. Cernavirtf;
29. Anina: 30. Doman; 31. Seccul; 32. Clocotici; 33. ?Carasova; 34. Cioclovina; 35. Vulcan;
36. Codlea; 37. Holbav; 38. Dumbrava; 39. Suncuius-Recea; 40. Banlaca; 41. Recea quarry.

e The Getic Realm in the Southern Carpathians: Anina, Doman, Secul,
Clocotici, ?Carasova, Cioclovina, Vulcan, Codlea, Holbav;

e Thc Bihor Autochthon Unit in thc Apuseni Mountains: Dumbrava,
Suncuius-Recca. Banlaca, Recea quarry.

Several museums store the rich fossil flora of these localities. In Vienna,
Berlin, Budapest, Anina, Bucharest, Frankfurt, Basel, Timisoara, Graz, Oradca,
Cluj, and Moscow, at the geological institutes and universities, cxist lower
Jurassic macroflora collections with material originating from Romania.
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3. Previously separated biozones

Up to the present day, authors elaborated two biostratigraphical mod-
els based on carly Jurassic plant macrofossils from Romania. Semaka
(1970) was who published the first biozonation, of some “Rhacto-Liassic”
deposits (Fig. 2). Semaka worked out his model only for a part of the
Danubian Autochthon Unit, so its territorial limits do not cxceed the south-
western part of the country. Nobody actualised Semaka’s model, that be-
came uscless both from stratigraphic and palcobotanic point of view. I note
here only some of my objcctions regarding the biozones that it compriscs.

“The Lepidopteris Biozone” (Nathorst 1910)

e This biozone is characteristic for the Rhactian stage. In Romania
exist no Rhactian macroflora.

e The genus Lepidopteris is not