NYMPHAEA
Folia naturae Bihariae XLV 5-34 Oradea, 2018

The Genus Zamites Brongniart 1828 emend. Harris
1969 (Bennettitales) in the fossil flora of Romania

Zoltan Czier

Cris County Museum, Str. Armatei Roméane 1/A, 410087 Oradea, Romania
E-mail: drcziergeol@freemail.hu

Abstract. New Bennettitalean foliage originating from the Konservat-Lagerstatte Anina
(Banat region, Romania, eastern Central-Europe) is presented. Although the cuticular
analysis by Light- and Scanning Electron Microscopy reveals many details of the epidermal
structure, the leaves described and figured herein are attributed just to cf. Zamites sp. 1,
cf. Zamites sp. 2, and aff. Zamites sp., because the absence of the adaxial cuticle in the
microscope preparations does not allow creating new species. The occurrences of these taxa
are in the limits of the Hettangian pro parte — Sinemurian interval of the Steierdorf Formation,
Valea Terezia Sandstone Member; all of them come from the Clathropteris meniscioides
Biozone, the Banatozamites chlamydostomus Subzone. The Romanian Zamites material is
completely revised. It is known from the Early Jurassic continental deposits of the Eastern
Carpathians (Cristian) and Southern Carpathians (Crivi valley, Berzasca, Buschmann mine,
Pietrele Albe, Dragosella, Cozla, Mehadia, Viezuroi mine, Crasna, Baia de Arama, Anina,
Doman, Vulcan, Holbav). No one formerly known species of Zamites is recognised in the
Romanian fossil flora. Moreover, the usage of “cf.”, “aff.”, or even of “?” before the Zamites
generic name is necessary.
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6 Zoltan Czier

Introduction

During the history of palaeobotany, the always trendy Bennettitalean ge-
nus Zamites Brongniart 1828, was and still is frequently cited as being present with
a lot of species in all the regions of the Mesophytic world. The type species se-
lected by Andrews (1955) is Zamia gigas Lindley and Hutton 1835, a species that
Morris (1843) transferred later to Zamites. Enumeration of the vast international
literature dealing with this genus is not subject of the present paper; just the still
valid discussion of Seward (1917) and the emended generic diagnosis of Harris
(1969) are mentioned on this occasion.

The Romanian literature abounds in Zamites citations. Many authors men-
tion in a way or other data in this respect but the majority of those data are based
on old papers that seldom contain a description or figuration, and those few that
exist are incomplete. Only Andrae (1855), Thomas (1930), Langer (1947), Semaka
(1962c, 1970), Mateescu (1964), Givulescu (1989, 1991, 1998), and Berg (1996)
published descriptions and figurations of some specimens. However, all those
are exclusively based on macro-morphological features or on incomplete cuticu-
lar characters if mentioned any. A complete revision of the Romanian material is
necessary, not only because of this incompleteness, but also owing to the usually
ignored emendation of the genus.

Apart from the presentation of new specimens that are kept at Budapest
(Hungary) in the Palaeobotanical Collection of the Hungarian Natural History Mu-
seum (HNHM-BP), a scope of this research is the revision of the Romanian Zamites
material. This is part of the author’s project regarding the description and revision
of the Jurassic macroflora and localities of the Carpathian-Pannonian area (Czier
& Popescu 1988; Givulescu & Czier 1990; Czier 1989, 1990, 1991, 1992, 1993,
1994, 1995a, 1995b, 1995c, 1995d, 1996a, 1996b, 1997a, 1997b, 1997c, 1998a,
1998b, 1998¢, 1999a, 1999b, 1999c, 2000a, 2000b, 2000c, 2000d, 2001, 2002,
2003a, 2003b, 2004, 2005, 2006, 2008, 2009, 2010, 2011, 2014, 2016a, 2016b,
2017). A planned goal to attain also is to determine the stratigraphic distribution of
the specimens, in the context of the new scheme (Czier 2017) containing the litho-
and biostratigraphical units of their origin.

Geographic distribution

The study of the literature mentioning Romanian Zamites material, allows
drawing a map of geographical distribution, which is a necessary first evidence for
any research detailing this subject (Fig. 1).
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Figure 1. Geographical map of Romania, indicating the fossiliferous localities with

Zamites material. 1. Cristian; 2. Crivi valley; 3. Berzasca; 4. Buschmann mine; 5. Piet-

rele Albe; 6. Dragosella; 7. Cozla; 8. Mehadia; 9. Viezuroi mine; 10. Crasna; 11. Baia de
Arama; 12. Anina; 13. Doman; 14. Vulcan; 15. Holbav.

The Romanian Zamites material is known from the continental Early
Jurassic deposits of the Eastern Carpathians (Cristian) and Southern Carpathians
(Crivi valley, Berzasca, Buschmann mine, Pietrele Albe, Dragosella, Cozla, Me-
hadia, Viezuroi mine, Crasna, Baia de Arama, Anina, Doman, Vulcan, Holbav).

Geology and stratigraphy

The new material presented herein originates from Konservat-Lagerstatte
Anina (Banat region, South-west Romania). The geology and stratigraphy of this
locality already being extensively presented, and problems concerning the age in-
tervals of the fossil flora occurrences, the lithostratigraphic and the biostratigraphic
units also being clarified (Czier 1999a, 1999b, 2000a, 2016b, 2017), these data
are not repeated here.
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8 Zoltan Czier

Material and methods

A plant fossil specimen (HNHM-BP-602141) is preserved as compression
of three fragments of a leaf, on a slab of fine-grained clastic sedimentary rock. The
specimen was collected between the last decade of the 19" Century and before
the end of the WW II.

Aleaf compression of another plant fossil specimen (HNHM-BP-602231-1)
is preserved on a face of another slab consisting from the same type of rock. A leaf
impression of a third specimen (HNHM-BP-602231-2) is preserved on the other
face of this slab. The slab containing these two specimens was collected in the
second half of the 19" Century.

Although the specimens were collected from unknown sampling points
around Anina, based on the label’'s information and the rock’s aspect it is clear
that the entire material comes from the Anina coal-bearing sequence of the Valea
Terezia Sandstone Member of the Steierdorf Formation, from the Banatozamites
chlamydostomus Subzone of the Clathropteris meniscioides Biozone, but the
names of the collectors are unknown.

After macroscopical study, the material was analysed under light micro-
scope (LM) and scanning electron microscope (SEM). Cuticles were prepared try-
ing to use the method already described in details (Czier 2014, 2017). However,
the adaxial cuticle of all specimens was so thin and delicate, that it has been lost
during the preparation process, despite the maximal carefulness of the preparation
by the author himself. Only the abaxial cuticle of the specimens was obtained in
preparations, therefore this study is limited by the absence of the adaxial cuticle.
Such circumstances rather commonly may appear when researchers prepare ben-
nettitalean cuticles of Anina specimens, and probably this is why Givulescu (1989,
1991, 1998) also was unable to describe and figure any adaxial cuticle of the mate-
rial he had studied.

Nomenclature, taxonomy, and revision principles

The emended diagnosis that Harris (1969, p. 5) gives for the genus Zamites
stipulates: ,Leaf simply pinnate, pinnae attached to upper side of rachis; pinnae
lanceolate; base of pinna symmetrically contracted and attached by a small area
in middle of basal margin; apex of pinna acute; veins diverging from pinna base,
dichotomising but not anastomosing; ending in pinna margins and apex. Cuticle
developed, stomata syndetocheilic with one subsidiary cell beside each guard
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The Genus Zamites in the fossil flora of Romania 9

cell; confined to under surface; epidermal cell walls sinuous.” Therefore, before
attributing any specimen to Zamites, we should not forget that diagnostic features
of this Bennettitalean genus include both morphologic and epidermal characters.
Without denying the importance of the macromorphological characters of the leaf,
the epidermal characters of the lamina are among the most important diagnostic
features. However, the diagnostic epidermal characters can be proved only when
both the adaxial cuticle and the abaxial cuticle are preserved and both are present
in the microscope preparations, furthermore if both cuticles are described and
figured. No sure generic determination is possible when any of these evidences is
missing. Determinations of specimens assigned as sure to Zamites are susceptible
to revision whenever the diagnostic characters are unproved. In such cases the
generic attribution is unsure, and evidently, no specific assignment is possible.
The revision method (Czier 2011) used herein already was applied on
Ptilophyllum, which is another Bennettitalean genus that frequently is cited in the
Romanian literature. The essence of the method applied here consists in revisions
as “cf. Zamites sp.” (hand specimen and one cuticle: description + figuration; the
other cuticle not described and/or not figured), “aff. Zamites sp.” (only macroscopic
or only microscopic description and/or figuration), and “? Zamites sp.” (no descrip-
tion, no figuration). In this context, the Romanian Zamites material is revised be-
low, and the specimens described and figured in this paper are determined as
cf. Zamites sp. 1 (macroscopic and abaxial cuticle description and figuration), cf.
Zamites sp. 2 (macroscopic and abaxial cuticle description and figuration), and aff.
Zamites sp. (macroscopic description and figuration, no cuticle preserved).

Even if the excellent preservation of a cuticle studied in LM- and SEM mi-
croscopy suggests new species, no new species should be created when the other
cuticle is unknown. The absence of the adaxial cuticle makes both the LM slides
and SEM micrographs useless for specific determination, despite the excellent
preservation of the abaxial cuticle.

Remark: The used nomenclature and the discussions below are in the style of a
previous paper (Czier 2010). The segments improperly are called “pinnae” in the
generic diagnosis of Zamites, because the meaning of “pinnae” is that of the leaf,
when leaves appear as simply pinnate. In addition, the classification of the stomat-
al apparati follows the recommendations of Sincock and Watson (1988) for plant
fossils (cyclocytic instead of haplocheilic, paracytic instead of syndetocheilic).
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10 Zoltan Czier

Systematic palaeontology

This section comprises the Romanian Zamites record and revision. Only
the basic references are included in the lists of synonymies. Citations and refigura-
tions, like those from the works of Schimper (1870), Stur (1872), Schréter (1912),
Krasser (1921), Thomas (1930), Langer (1947), Oncescu (1951), Semaka (1954),
Givulescu (1998) are omitted from the lists, to not increase them excessively, so
to make them less complicated. However, previous nomenclatural revisions are
considered, and finally, new revisions are done where necessary.

Class Cycadopsida Brongniart, 1843
Order Bennettitales Engler, 1892
Family Williamsoniaceae (Carruthers, 1870) Nathorst, 1913
Genus Zamites Brongniart, 1828 emend. Harris, 1969
cf. Zamites sp. 1 Czier
(Figs. 2A, 3A-D, 4A-D, 5A-D)

Locality: Anina (coordinates 45°05'30"N 21°51'12"E), Caras-Severin County, Ba-
nat region, Romania.

Lithostratigraphic units: Steierdorf Formation, Valea Terezia Sandstone Member.
Biostratigraphic units: Clathropteris meniscioides Biozone, Banatozamites chlamy-
dostomus Subzone.

Age: Hettangian pro parte — Sinemurian.

Material: Hand specimen HNHM-BP-602141; Slides HNHM-BP-LM-ZC-11 and
HNHM-BP-SEM-ZC-2.

Description and measurements: Medial-distal fragment of a pinnate leaf (Fig. 2A).
Judging after the 75 mm maximal width measured in the middle of the fragment, its
length of 144 mm, and the general aspect, the entire leaf initially was medium-sized
and linear-lanceolate. The rachis is slightly curved, 3—-5 mm wide, preserved on
the whole length of the fragment. On its adaxial face there are attached alternately
disposed segments at an angle of about 70°; they are closely set in the proximal
part of the leaf, to slightly distant in its distal part. Segments are lanceolate, up to
40 mm long and 6 mm wide. They have symmetrically contracted slightly rounded
base, being attached to rachis by a small callosity of insertion; in the rest the sur-
face of lamina is flat. The margins of segments are entire, tapering gradually to an
acute or even acuminate apex. The venation consists of about 18 crowded, hardly
ever dichotomised, almost parallel veins that diverge from the segment base and
end in the margins and in the apex. Veins density is 30 per cm.
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The Genus Zamites in the fossil flora of Romania 1

Figure 2. Zamites foliage. From Anina, Romania, Valea Terezia Sandstone Member,

Steierdorf Formation, Banatozamites chlamydostomus Subzone of the Clathropteris menis-

cioides Biozone, Hettangian pro parte — Sinemurian. (A) cf. Zamites sp. 1 Czier. Leaf frag-

ment (HNHM-BP-602141); (B) cf. Zamites sp. 2 Czier. Leaf fragment (HNHM-BP-602231-1);

(C) aff. Zamites sp. Czier. Leaf fragment (HNHM-BP-602231-2); (D) aff. Zamites sp. Czier.
Shape, attachment, and venation of a segment (HNHM-BP-602231-2).
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12 Zoltan Czier

Figure 3. cf. Zamites sp. 1 Czier. Abaxial cuticle (HNHM-BP-LM-ZC-11). From Anina, Ro-
mania, Valea Terezia Sandstone Member, Steierdorf Formation, Banatozamites chlamy-
dostomus Subzone of the Clathropteris meniscioides Biozone, Hettangian pro parte — Sine-
murian. (A) Stomatal and non-stomatal bands; (B) Stomatal band showing stomata with
regular transverse orientation, between two bands of ordinary epidermal cells; (C) Heavily
papillate cuticle, showing a stomatal band between two non-stomatal bands. Stomata trans-
versely oriented to the veins, typically disposed in four rows; (D) Portion of a stomatal band,
showing large developed papilla between each pair of stomata.
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The Genus Zamites in the fossil flora of Romania 13

Figure 4. cf. Zamites sp. 1 Czier. Abaxial cuticle (HNHM-BP-LM-ZC-11). From Anina,

Romania, Valea Terezia Sandstone Member, Steierdorf Formation, Banatozamites

chlamydostomus Subzone of the Clathropteris meniscioides Biozone, Hettangian pro

parte — Sinemurian. (A) Stomatal apparati and epidermal cells; (B) Stomata and epidermal

cells; (C) Stomata and papillate epidermal cells; (D) Stomata and epidermal cells with large
developed papillae.
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14 Zoltan Czier

Figure 5. cf. Zamites sp. 1 Czier. Abaxial cuticle (HNHM-BP-SEM-ZC-2). From Anina, Ro-

mania, Valea Terezia Sandstone Member, Steierdorf Formation, Banatozamites chlamydos-

tomus Subzone of the Clathropteris meniscioides Biozone, Hettangian pro parte — Sinemu-

rian. (A) Stomatal and non-stomatal bands; (B) Stomatal band showing epidermal cells and

rows of stomata with regular transverse orientation; (C) Stomata surrounded by epidermal

cells with large developed papillae; (D) Paracytic stomatal apparatus, showing details of
guard cells, subsidiary cells, and stomatal aperture.

https://biblioteca-digitala.ro



The Genus Zamites in the fossil flora of Romania 15

No adaxial cuticle is preserved in the obtained preparations, but only some abaxial
cuticle fragments that, however, are well developed. These indicate an abaxial
epidermis that was composed by 150 uym wide costal fields (non-stomatal bands
corresponding to the veins), and 200-260 ym wide intercostal fields (stomatal
bands corresponding to the regions between the veins) (Figs. 3A, 5A). The costal
fields are composed by more or less conspicuous rows of epidermal cells rec-
tangular to irregular in shape, of 40-100 / 30-50 pm, oriented with the longest
side along the vein courses. These cells show slightly to medium sinuous walls;
the sinuosities are relatively larges, though not exceeding 10 um in length (wave
length) and 12 ym in width (amplitude). The intercostal fields consist of typically
four rows (occasionally 2 or 3 rows) of stomata transversely oriented to the veins,
and epidermal cells the most often polygonal or irregular in shape (Figs. 3B, 3C,
5B), shorter than the cells of the costal fields. The stomatal apparatus is of para-
cytic (‘syndetocheilic’) type (Figs. 5C-D). Stomata are elliptical, sunken, with two
rather elongated guard cells. Each of the guard cells is 45-50 ym long and 12-18
um wide (typically of 48/16 um), showing simple thickenings at the margins and
pointed ends, as well large polar spaces. The two subsidiary cells are semicircular,
of about 30 ym wide, having smooth walls. The stomatal aperture is large, with
maximal diameter of 28 ym. It is bordered by an ovale space in the centre of the
stoma, ending at its terminations in a sharp point. Densely scattered stomata, of
50-100 per sq. mm reported to the costal and intercostal fields together, but in
the stomatal bands alone even twice as much. Stomatic index of about 15 %. The
epidermal cells both in the stomatal and in the non-stomatal bands present large
developed papillae bases. These latter usually are circular, sometimes triangular
or hexagonal, each of about 20 ym in diameter. In the stomatal bands they typically
are disposed one between each neighboured pairs of stomata (Figs. 3D, 4A-D).

Discussion: Based on the macro-morphology, and on the paracytic stomatal ap-
paratus that according to Florin (1933) is essential character of Bennettitales, the
material undoubtedly belongs to this order. The characters of the specimen sug-
gest that it is a Zamites; however, the lack of the adaxial cuticle does not allow
a sure statement regarding the lamina, so the amphistomatic character cannot
be excluded, and the hypostomatic character stipulated in the generic diagnosis
cannot be firmly confirmed. Therefore, the absence of the adaxial cuticle does not
allow sure assignment to this genus. At the same time, no specific assignment is
done, because specific determination has sense only when the generic attribution
is perfectly reliable. Consequently, the material is attributed to Zamites with “cf”.
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16 Zoltan Czier

Remark: The lack of the adaxial cuticle does not allow pronouncing if the lamina is
hypostomatic or amphistomatic, therefore, the generic assignment in such cases
is unsure, and the specimens are not proper for specific determination. This situ-
ation, when the adaxial cuticle is unknown, noted here for Zamites, is analogue
with that of Ptilophyllum, which became well known from the Romanian literature.
Ptilophyllum acifolium, P. curvatum, P. grandis, and P. romanicum are good exam-
ples of incompletely documented species, which were revised by the author (Czier
2011) as cf. Ptilophyllum sp.

cf. Zamites sp. 2 Czier
(Figs. 2B, 6A-D, 7A-D)

Locality: Anina (coordinates 45°05'30"N 21°51'12"E), Caras-Severin County, Ba-
nat region, Romania.

Lithostratigraphic units: Steierdorf Formation, Valea Terezia Sandstone Member.
Biostratigraphic units: Clathropteris meniscioides Biozone, Banatozamites chlamy-
dostomus Subzone.

Age: Hettangian pro parte — Sinemurian.

Material: Hand specimen HNHM-BP-602231-1; Slides HNHM-BP-LM-ZC-15 and
HNHM-BP-SEM-ZC-3.

Description and measurements: Small-sized pinnate leaf preserved on a length of
116 mm, with maximal width in its medial portion of 51 mm (Fig. 2B). Although its
base is not entirely preserved and the apex is not exactly known, the shape of the
leaf may be estimated to elliptical, as it gradually narrows both in the proximal and
distal part of the fragment. The rachis is slender and thin, of 1-2 mm wide, slightly
curved in its proximal third. It is almost completely concealed by the closely set
and alternately disposed segments attached on its upper side at an insertion angle
generally of about 80°, but angle reducing proximally and distally to about 50°.
The preserved segments, 21 pairs in number, are disposed alternately, while the
whole leaf supposing had 25-30 pairs. The segments are lanceolate, typically of
30 mm long and 6 mm wide, decreasing near the extremities of the fragment even
to about half of these dimensions. They possess entire margins, symmetrically
contracted and slightly rounded base attached in the middle of the basal margin,
and acute apex. The veins are very thin, apparently diverging from the segment
base. Macroscopically they are almost indistinguishable, but microscopically the
cuticle sometimes shows dichotomous veins.
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Figure 6. cf. Zamites sp. 2 Czier. Abaxial cuticle (HNHM-BP-LM-ZC-15). From Anina, Ro-

mania, Valea Terezia Sandstone Member, Steierdorf Formation, Banatozamites chlamydos-

tomus Subzone of the Clathropteris meniscioides Biozone, Hettangian pro parte — Sinemu-

rian. (A) General view of the cuticle; (B) Stomatal and non-stomatal bands; (C) Portion of a
stomatal band; (D) Stomata and epidermal cells.
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Figure 7. cf. Zamites sp. 2 Czier. Abaxial cuticle (HNHM-BP-SEM-ZC-3). From Anina, Ro-
mania, Valea Terezia Sandstone Member, Steierdorf Formation, Banatozamites chlamydos-
tomus Subzone of the Clathropteris meniscioides Biozone, Hettangian pro parte — Sinemu-
rian. (A) Non-stomatal band between two stomatal bands; (B) Stomata and epidermal cells;
(C) Stomatal apparatus; (D) Stoma with distinct polar spaces.
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Adaxial cuticle unfortunately not present in the slides, but the abaxial cuticle is well
developed (Fig. 6A). It indicates an epidermis composed by narrow, just about 80
pum wide costal fields (non-stomatal bands corresponding to the veins) alternating
with much wider, about 250 um wide intercostal fields (stomatal bands correspond-
ing to the regions between the veins) (Fig. 6B). The costal fields usually consist
of two rows of squarish, rectangular to elliptical epidermal cells typically of 30 / 30
pm (range 20—-100 / 20—40 ym), which possess marked sinuous walls; the sinu-
osities are thick, of about 10 um long (wave-length) and 10 ym wide (amplitude)
(Fig. 7A). The intercostal fields contain somehow alike but more rounded or even
polygonal ordinary epidermal cells, and irregularly disposed stomata that usually
are transversely oriented to the direction of the bands (Fig. 7B); just some of them
may have the pore oriented in any direction (Fig. 6C). The stomatal apparatus is
paracytic, showing circular stoma typically of 35 ym diameter (Fig. 7C). The guard
cells possess semicrescent thickenings and distinct polar spaces (Fig. 7D), so at
the end of their margins they appear as having four endings resembling with some
horns (Fig. 6D). The subsidiary cells are small to medium-sized, of about 30 pm
wide, with almost smooth walls. The maximal diameter of the stomatal aperture is
of 22 uym. The stomata are densely scattered, about 100 per sq.mm, the stomatic
index being 6—8 %. The periclinal wall of any epidermal cell may possess circular
trichome bases, each of about 8 um in diameter.

Discussion: Reported to cf. Zamites sp. 1, this specimen presents marked differ-
ences, rendered in a table of comparison (Tab. 1). These differences make neces-
sary a clearly distinction, therefore, the specimen is determined as cf. Zamites sp.
2. Otherwise, the discussion already given is effectual here too.

Table 1. The main differences between the characters of cf. Zamites sp. 1 Czier, and cf.
Zamites sp. 2 Czier.

Character cf. Zamites sp. 1 cf. Zamites sp. 2
Macro-morphology
Size of the leaf Medium Small
Shape of the leaf Linear-lanceolate Elliptic
Segment apex Acute or acuminate | Acute

Abaxial epidermis

General aspect and width of the costal fields | Wide, about 150 pm Narrow, about 80

um
Disposition of stomata in the intercostal fields | In rows Irregular

Shape and length/width of typical stoma Elliptic, 48/32 ym Circular, 35/35 pm
Maximal diameter of the stomatal aperture 28 uym 22 uym

Stomatic index 15 % 6-8 %
Ornamentation of the epidermal cells Papilla Trichome
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cf. Zamites sp.

1.1989Zamites andraeanus(Semaka)Giv.GivulescuandFarcasiu,p.139(part)
2.1989Zamites aninaensis(Semaka)Giv.GivulescuandFarcasiu,p.139(part)
3. 1989 Zamites sp. Givulescu and Farcasiu, p. 139 (part)

4. 1989 Zamites sp. Givulescu and Farcasiu, p. 139 (part)

5. 1989 Zamites aninaensis (Semaka) Giv. Givulescu, p. 30

6. 1989 Zamites sp. 2. Givulescu, p. 30

7. 1989 Zamites schmiedeli Stbg. Givulescu, p. 30, plate 1, fig. 1

8. 1991 Zamites vachrameevii Doludenko. Givulescu, p. 17, plate 1, figs. 1, 2

Localities: Anina (1, 2, 3, 4, 5, 6, 7); Vulcan (8).

Lithostratigraphic units: Steierdorf Formation, Valea Terezia Sandstone Member
(1,2, 3,4, 5,6, 7); Codlea-Vulcan Formation, Vulcan Sandstone Member (8).
Biostratigraphic units: Clathropteris meniscioides Biozone, Banatozamites chlamy-
dostomus Subzone (1, 2, 3, 4, 5,6, 7, 8).

Age: Hettangian pro parte — Sinemurian (1, 2, 3, 4, 5,6, 7, 8).

Discussion: Adaxial cuticle not figured (1, 2, 3, 4, 5, 6, 7, 8).

aff. Zamites sp. Czier
(Fig. 2C-D)

Locality: Anina (coordinates 45°05'30"N 21°51"12"E), Caras-Severin County, Ba-
nat region, Romania.
Lithostratigraphic units: Steierdorf Formation, Valea Terezia Sandstone Member.

Biostratigraphic units: Clathropteris meniscioides Biozone, Banatozamites chlamy-
dostomus Subzone.

Age: Hettangian pro parte — Sinemurian.

Material: Hand specimen HNHM-BP-602231-2.

Description and measurements: Fragment of a pinnate leaf (Fig. 2C), preserved
on a length of 56 mm and width of 30 mm, representing a portion not far from its
hypothetical apex. The rachis, preserved along the whole fragment, is straight and
very narrow, of only 0.6 mm wide. On its upper side, at 50° angle of insertion, there
are attached alternate segments, distantly disposed, with gaps of 2.5 mm between
them. The segments are lanceolate, possessing entire margins and acute to acu-
minate apex (Fig. 2D). Their length is about 27 mm, and their width of 4 mm. The
venation is hardly seen as the specimen is rather poorly preserved, but on some
better preserved portions the segments show 14 apparently parallel veins.
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Discussion: The very narrow rachis of this specimen does not allow clear state-

ment reg

arding the attachment of the segments, so it is not clear enough if they

are attached by a small area in middle of the basal margin or not. The macroscopic
generic determination needs, therefore, at least a “cf.”, however, owing to the ab-

sence of
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any cuticle finally is needed “aff.”.

aff. Zamites sp.

. 1855 Zamites Schmiedelii Sternb. Andrae, p. 39, plate 9, fig. 1 (part)

. 1855 Zamites Schmiedelii Sternb. Andrae, p. 39, plate 9, figs. 1 (part), 2, 3
. 1855 Zamites Schmiedelii Sternb. Andrae, p. 39 (part), plate 9, fig. 4

. 1855 Zamites Schmiedelii Sternb. Andrae, p. 39 (part), plate 11, fig. 7

. 1855 Zamites oder Pterophyllum. Andrae, p. 42, plate 8, fig. 1a

. 1921 Zamites Andraei Stur. Krasser, p. 362 (part)

. 1921 Zamites Andraei Stur. Krasser, p. 362 (part)

. 1930 Zamites Schmiedelii Andrae. Thomas, p. 399, text-figs. 9, 10

. 1947 Zamites schmiedeli Sternb. Langer, p. 25, plate 3, fig. a

. 1958 Zamites schmiedelii Sternberg. Semaka, p. 414, tab. 3

. 1962 Otfozamites schmiedelii (Sternberg) Semaka. Oarcea and Sema-
ka, p. 241 (part)

1962 Otozamites schmiedelii (Sternberg) Semaka. Oarcea and Sema-
ka, p. 241 (part)

1962 Otfozamites andraeanus Semaka. Oarcea and Semaka, p. 241 (part)

1962 Otozamites andraeanus Semaka. Oarcea and Semaka, p. 241 (part)

1962 Otozamites andraeanus Semaka. Oarceaand Semaka, p. 241 (part)

1962a Otozamites div. sp. n. Semaka, p. 532 (part)

1962a Otozamites div. sp. n. Semaka, p. 532 (part)

1962a Otozamites div. sp. n. Semaka, p. 532 (part)

1962a Zamites schmiedelii Sternberg. Semaka, p. 533 (part), 542 (part),
550 (part), 554 (part), tab. 1 (part)

1962c Ofozamites andreanus n. p. Semaka, p. 95 (part)

1962¢c Ofozamites andreanus Semaka. Semaka, p. 95 (part), plate 1,
text-figs. 2, 3

1964 Zamites sp. Mateescu, p. 100, plate 3, fig. 1

1966 Zamites sp. Zberea et al., p. 50

1970 Otozamites schmiedelii (Sternberg) Semaka. Semaka, p. 28, 50,
plate 21 (part), tab. 14

1989 Zamites schmiedeli Presl in Stbg. Givulescu and Farcasiu, p. 139
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26.1989Zamitesaninaensis(Semaka)Giv.GivulescuandFarcasiu,p.139(part)

27. 1996 Zamites andraeanus. Berg, p.54, tab. 1 (part)

28. 1996 Zamites andraeanus (Semaka) Givulescu. Berg, p. 54 (part), 56
(part), tab. 1 (part)

29. 1996 Zamites andraeanus (Semaka) Givulescu. Berg, p. 54 (part), 56
(part), tab. 1 (part)

30. 1996 Zamites andraeanus (Semaka) Givulescu. Berg, p.54 (part), 56
(part), plate 2, fig. 7, tab. 1 (part)

31.1996 Zamitesaninaensis.Berg,p.54 (part),56 (part),plate 2,fig.5,tab. 1 (part)

32. 1996 Zamites schmiedeli Sternberg. Berg, p.55 (part), pl. 1, figs. 4, 6

33. 1996 Zamites schmiedeli Sternberg. Berg, p.55 (part)

Localities: Anina (1, 2, 3,4, 5,7, 8,9, 10, 11, 12, 14, 15, 16, 17, 18, 19, 21, 25, 26,
27, 28, 29, 30, 31, 32, 33); Cristian (6); Doman (13); Anina and/or Doman (20);
Vulcan (22); Crasna (23); Berzasca (24).

Lithostratigraphic units: Steierdorf Formation or Dealul Zanei Formation (1, 2,
4, 5, 8, 9, 20); Steierdorf Formation, Valea Terezia Sandstone Member (3, 10,
12, 15, 16, 18, 19, 21, 25, 26, 27, 28, 29, 30, 31, 32, 33); Cristian Formation,
Valea Schneebrich Sandstone Member (6); Steierdorf Formation, Dealul Budinic
Conglomerate Member or Valea Terezia Sandstone Member (7, 11, 13, 14, 17);
Codlea-Vulcan Formation, Vulcan Sandstone Member (22); Baia de Arama For-
mation, Valea Sunatorii Argillaceous Member (23); Svinita Formation, Ogasul Mur-
guceva Limestone Member (24).

Biostratigraphic units: Clathropteris meniscioides Biozone or Carpolithes liasinus
Biozone or Anomozamites spectabilis assemblage (1, 2, 4, 5, 8, 9, 20); Clathrop-
teris meniscioides Biozone, Banatozamites chlamydostomus Subzone (3, 10, 12,
15, 18, 19, 21, 22, 25, 26, 27, 28, 29, 30, 32, 33); Anomozamites marginatus Bio-
zone (6); Carpolithes liasinus Biozone (7, 11, 13, 14, 16, 17, 23, 24); Clathropteris
meniscioides Biozone (31).

Ages: Hettangian — Toarcian (1, 2, 4, 5, 8, 9, 20); Hettangian pro parte — Sinemu-
rian (3, 10, 12, 15, 16, 18, 19, 21, 22, 25, 26, 27, 28, 29, 30, 31, 32, 33); Sinemu-
rian pro parte (6, 23); Hettangian — Sinemurian (7, 11, 13, 14, 17); Pliensbachian
pro parte (24).

Discussions: The material is only macroscopically described and figured (1, 2, 3, 4,
5,9,10, 16, 21, 24, 30, 31, 32); the material is only macroscopically described and
is not figured (6, 7, 11, 12, 13, 14, 15, 17, 18, 19, 20, 23, 25, 26, 27, 28, 29, 33);
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the material is only microscopically described and figured, both cuticles are known,
but the hand specimen is unidentifiable (8); the material is only macroscopically
figured and is not described (22).

0O ~NOoO O WN -

©

10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21
22.
23.
24.
25.
26.
27.
28.
20.
30.
31.
32.

? Zamites sp.

. 1850 Zamites. Foetterle, p. 357

. 1860a Zamites Schmiedelii Strnbg. Stur, p. 57 (part)

. 1860a Zamites Schmiedelii Strnbg. Stur, p. 57 (part)

. 1860b Zamites sp.? oder Pterophyllum sp.? Stur, p. 58

. 1871 Podozamites cf. Schmiedelii Sternb. Stur, p. 464

. 1878 Zamites SchmideliiPresl. Hantken, p. 64 (spelling error for schmiedelii)
. 1878 Zamites Schmiedelii Presl. Hantken, p. 65

. 1878 Zamnites Barrei St. n. sp. Hantken, p. 69

. 1878 Zamites Barrei. Hantken, p. 69

1878 Cycadopteris Barrei. Hantken, p. 69

1878 Cyclopteris barrei. Hantken, p. 70

1878 Pterophyllum Barrei. Hantken, p. 71

1878 Zamites meriani. Hantken, p. 70

1878 Zamites sp. Hantken, p. 71

1890 Zamites Schmiedelii Sternb. Telegdi Roth, p. 96

1891 Zamites Schmiedelii Sternb. Telegdi Roth, p. 89 (part)
1891 Zamites Schmiedelii Sternb. Telegdi Roth, p. 89 (part)
1891 Zamites gracilis Kurr. Telegdi Roth, p. 93

1891 Zamites. Bene, p. 329

1906 Zamites gracilis Kurr. Telegdi Roth, p. 25

. 1911 Nilssonia polymorpha Schenk. Toula, p. 17

1951 Z. schmideli. Barbu, p. 130

1957 Zamites banaticus Stur. Mateescu, p. 9

1957 Zamites rigidus Andrae. Mateescu, p. 9

1961 Otozamites typus. Semaka, p. 392, tab. 1

1961 Unbestimmbare Reste. Semaka, p. 393 (part)

1962 Zamites gracilis Kurr. Oarcea & Semaka, p. 241 (part)
1962 Zamites gracilis Kurr. Oarcea & Semaka, p. 241 (part)
1962 Zamites sp. Oarcea & Semaka, p. 241

1962 Zamites sp. Oarcea & Semaka, p. 241 (part)

1962 Zamites sp. Oarcea & Semaka, p. 241 (part)

1962b Zamites gracilis Kurr. Semaka, p. 217
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33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

1962 Folia zamitoides, Folia zamitoidea. lliescu & Semaka, p. 115, 116
1962 Zamites sp. lliescu & Semaka, p. 116, 117

1962 Zamites sp. Draghici & Semaka, p. 41

1963 Zamites sp. Humml, p. 194

1963 Ofozamites schmiedelii (Sternberg) Semaka. Humml, p. 195 (part)
1963 Otfozamites schmiedelii (Sternberg) Semaka. Humml, p. 195 (part)
1963 Zamites sp. (typus Otozamites). Humml, p. 195

1963 Zamites sp. Humml, p. 195

1963 Otfozamites schmiedelii (Sternberg) Semaka. Humml, p. 196 (part)
1963 Otozamites schmiedelii (Sternberg) Semaka. Humml, p. 196 (part)
1963 Otozamites andraeanus Semaka. Humml, p. 196

1963 Otozamites aninaensis Semaka. Humml, p. 196 (part)

1963 Otozamites aninaensis Semaka. Humml, p. 196 (part)

46.1963 Otozamitesschmiedelii(Sternberg)Semaka.Humml,p.196 (part), 197

47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

60.
61.
62.

63.

1963 Zamites sp.
1963 Zamites sp.
1963 Zamites sp.
1963 Zamites sp.
1963 Zamites sp.
1963 Zamites sp.
1970 Zamites sp.
1970 Zamites sp.
1970 Zamites sp.
1970 Zamites sp.
1972 Zamites sp.

Humml, p.
Humml, p.

196
197 (part

Humml, p.
Humml, p.
Humml, p.
Humml, p.
Semaka, p. 17, 50, tab. 7

Semaka, p. 25, 50, tab. 10

Semaka, p. 26, 50, tab. 11

Semaka, p. 27, 50, tab. 12

Semaka et al., p. 436, 439, tab. 1 (part)

, 198 (part)

197 (part), 198 (part)

(
197 (part
(
198 (part

)
)
)
)

1972 Zamites sp. an sp. n. Semaka et al., p. 439, tab. 1

1989 Zamites andraeanus (Semaka) Giv. Givulescu and Farcasiu, p.
139 (part)

1996 Zamites Cf. schmiedeli. Berg, p. 54, tab. 1

1996 Zamites aninaensis. Berg, p. 54, tab. 1 (part)

1996 Zamites aninaensis (Semaka) Givulescu. Berg, p. 54 (part), 56
(part), tab. 1 (part)

1996 Zamites sp. Berg, p. 54, 56, tab. 1 (part)

Localities: Anina (1, 5,6,7,8,9, 10, 11,12, 13, 14, 15, 16, 17, 18, 20, 22, 27, 28, 29,
30, 37, 38, 39,40, 41, 42,43, 44, 45, 46, 47, 48, 49, 50, 51, 59, 60, 61, 62, 63); Hol-
bav (2, 4); Cristian (3, 21); Doman (19, 23, 24, 31, 32, 36); Buschmann mine (25);
Berzasca (26); Mehadia (33, 34); Baia de Arama (35); Not exactly known (52); Co-
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zla (53); Pietrele Albe (54); Dragosella (55); Crivi valley (56); Viezuroi mine (57, 58).
Lithostratigraphic units: Steierdorf Formation, Valea Terezia Sandstone Member
(1,5,6,7,17, 19, 23, 24, 28, 30, 32, 37, 39, 43, 45, 48, 49, 59, 60, 61, 62, 63);
Codlea-Vulcan Formation, Vulcan Sandstone Member (2, 4); Cristian Formation,
Valea Schneebrich Sandstone Member (3, 21); Dealul Zanei Formation pro parte
(8, 9, 10, 11, 13); Dealul Zanei Formation, Valea Sodol Marl Member (12, 14);
Steierdorf Formation, Dealul Budinic Conglomerate Member or Valea Terezia Sand-
stone Member (15, 16, 27, 29, 31, 36, 38, 40, 41, 42, 44, 46, 47, 50, 51); Steierdorf
Formation, Uteris Argilitic Member (18, 20); Steierdorf Formation or Dealul Zanei
Formation (22, 52); Svinita Formation, Ogasul Vodanischi Sandstone Member (25,
53, 54, 55, 56); Svinita Formation, Ogasul Murguceva Limestone Member (26);
Mehadia Formation, Valea Ciumoasa Conglomerate Member (33, 34); Baia de
Arama Formation, Dealul Spineni Marl Member (35); Schela Formation (57, 58).
Biostratigraphic units: Clathropteris meniscioides Biozone, Banatozamites chlamy-
dostomus Subzone (1, 2, 4, 5,6, 7, 17, 19, 23, 24, 28, 30, 32, 37, 39, 43, 45, 48,
49, 59, 60, 61, 62, 63); Anomozamites marginatus Biozone (3, 21); Not defined,
“Layers with Gryphaea” (8, 9, 10, 11, 13); Not defined, “Anomozamites spectabilis
assemblage” (12, 14); Clathropteris meniscioides Biozone (15, 16, 25, 27, 29, 31,
35, 36, 38, 40, 41, 42, 44, 46, 47, 50, 51, 54, 55, 56, 57, 58); Carpolithes liasinus
Biozone (18, 20, 26); Clathropteris meniscioides Biozone or Carpolithes liasinus
Biozone or Anomozamites spectabilis assemblage (22, 52); Clathropteris menis-
cioides Biozone, Leptostrobus laxiflora Subzone (33, 34); Clathropteris meniscio-
ides Biozone, Neocalamites carcinoides Subzone (53).

Ages: Hettangian pro parte — Sinemurian (1, 2, 4, 5, 6, 7, 17, 19, 23, 24, 25, 28,
30, 32, 37, 39, 43, 45, 48, 49, 54, 55, 56, 59, 60, 61, 62, 63); Sinemurian pro
parte (3, 21); Aalenian pro parte (8, 9, 10, 11, 13); Toarcian (12, 14); Hettangian —
Sinemurian (15, 16, 27, 29, 31, 35, 36, 38, 40, 41, 42, 44, 46, 47, 50, 51, 57, 58);
Pliensbachian (18, 20); Hettangian — Toarcian (22, 52); Pliensbachian pro parte
(26); Hettangian pro parte (33, 34); Hettangian pro parte - Sinemurian pro parte (53).

Discussion: The material is not described and not figured (1-63).

Stratigraphic distribution of the Romanian Zamites material

The revision of the Romanian Zamites material does not alter the map of
geographical distribution presented at the beginning of this work. The map may be

used together with the attached table (Tab. 2) containing the stratigraphic distribu-
tion of the taxa, which are present in the fossil flora of the localities.
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28 Zoltan Czier

Results and Conclusions

The excellent preservation of bennettitalean abaxial cuticle is not enough
to define new genera and species.

The absence of the adaxial cuticle makes even the best Zamites prepara-
tions useless for specific determination.

The revision of the published Zamites material, plus the herein described
and figured new specimens, documents the presence of this genus in the Roma-
nian fossil flora by cf. Zamites sp. 1 Czier, cf. Zamites sp. 2 Czier, cf. Zamites sp.,
aff. Zamites sp. Czier, aff. Zamites sp., and ? Zamites sp.

The usage of “cf.”, “aff.”, or even of “?” before the name Zamites is nec-
essary for the entire so far published Romanian material attributed to this genus,
because no one of the specimens is provided with complete thus diagnostically
useful macro- and microscopical description and figuration.

There exists no evidence to prove the presence of any valid full species of
Zamites in the fossil flora of Romania.
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