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ABSTRACT. Four Cretaceous taxa of fossil platanoid leaves are revised based on leaf macromorphology.
They are accommodated in the morphogenus Ettingshausenia Stiehler. Three species are from the
Cenomanian Peruc Korycany Formation of the Bohemian Cretaceous Basin: Ettingshausenia cuneifolia
(Bronn) Stiehler, Ettingshausenia bohemica (Velenovsky) comb. nov. and Ettingshausenia laevis
(Velenovsky) comb. nov., whereas Ettingshausenia senonensis (Knobloch) comb. nov. is from the Senonian
of the South Bohemian Basins. All four are described, including their typification and synonymy, and their
diagnoses are emended to permit comparison with similar European Cretaceous taxa. Anatomical details
of E. cunceifolia and E. laevis are described and discussed based on SEM studies of their cuticle.

B Ettingshausenia, Cretaceous, Cenomanian, Santonian, Bohemian Cretaceous Basin, South Bohemian
Cretaceous Basins.

INTRODUCTION

Problems associated with naming Cretaceous platanoid leaves has been discussed many
times in the palaeobotanical literature (e.g. Z. Kvacek 1983, Krassilov 1979, Riiffle 1968,
1995, Maslova et al. 2005). In particular, European platanoid leaves represent an interest-
ing puzzle. In the past, leaves similar to sycamore were described as Credneria Zenker
1833 (e.g. Velenovsky 1882), which was the best solution at the time due to the absence
of reproductive structures. Later, when reproductive structures associated with platanoid
leaves were found, the leaves were instead assigned directly to the genus Platanus
(Velenovsky 1889, Knobloch 1995, 1997). However, recent studies on mesofossils from
the (Cenomanian) Peruc Korycany Formation (J. Kvacek 2006) and in other Cretaceous
strata (Friis et al. 1988, Pedersen et al. 1994, Krassilov and Shilin 1995) revealed that
there is no reproductive structure that corresponds in diagnostic characters with the genus
Platanus. Furthermore, palynological studies (Pacltovd 1982) in the Peruc Korycany
Formation and elsewhere (e.g., Denk and Tekleva 2006) indicate that the genus Platanus
is not represented in the Bohemian Late Cretaceous. Maslova et al. (2005) resolved the
situation and expressed the idea that sterile platanoid foliage, although superficially sim-
ilar to the genus Platanus, should be assigned to a separate morphogenus. Maslova et al.
(2005) recommended using the name Ettingshausenia for such foliage rather than the
generic name Credneria.

It is evident that both Ettingshausenia and Credneria represent morphogenera that
cover more than one natural genus, and it can not be ruled out that they may even repre-
sent foliage of another family (e.g., Menispermaceae, see Riiffle 1995). As already point-
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ed out by Vakhrameev (1976) and Herman (1992), the genus Credneria is characterized
by rounded leaf laminae with rounded or truncate bases and two or three pairs of very pro-
nounced suprabasal veins. In contrast, Ettingshausenia leaves are typically deltoid or dia-
mond-shaped with pronounced lobes, have cuneate, peltate or pseudopeltate bases, and
have poorly developed or absent suprabasal veins.

It seems appropriate that the systematic affinity of these morphogenera remains open.
Particularly important are arguments by Denk (2006) who showed that there are no re-
liable diagnostic characters for assignment of fossil leaves to the Family Platanaceae
based solely on macromorphology.

MATERIAL

The material of Eftingshausenia cuneifolia, E. bohemica and E. laevis revised in this
study comes from the Bohemian Cretaceous Basin, as defined by Cech et al. (1980). The
material of E. senonensis comes from the South Bohemian Cretaceous Basins defined by
Malecha and §pinar (1962). All basins are located in the Bohemian Massif in the Czech
Republic, Central Europe. The Bohemian Cretaceous Basin is filled by Upper Cretaceous
freshwater, brackish and marine sediments of Cenomanian to Campanian age. The South
Bohemian Cretaceous Basins are filled with freshwater sediments of Turolian to
Santonian age (Pacltovd, pers. communication).

The Peruc-Korycany Formation is situated in the basal most position of the Bohemian
Cretaceous Basin. The localities of VySehotovice, Bfezany and Kounice, which are situa-
ted near each other about 30 km east of Praha and comprise several sandstone quarries
that were a source of palacobotanical material nearly for one century, are now complete-
ly abandoned. The VysSehofovice locality is maintained as a Natural monument. Other
localities, such as Mélnik nad Sazavou located 30 km southeast of Praha, and the Mala
Chuchle, Slivenec and Vidoule localities, situated in Praha, are now also inaccessible. The
Pecinov Quarry, situated 60 km west of Praha, is a working quarry where the entire Peruc-
Korycany Formation is exposed. The sedimentary succession in Pecinov was divided by
Uliény & Spi¢dkova (1996) into 5 units. Units 1 and 2 typically include fluvial pebbly
sandstones, conglomerates and sandstones with interbedded mudstones. Unit 3 consists of
mudstones rich in pyrite concretions. They are products of marginal marine and brackish
sedimentation in back swamps and supratidal marshes. Unit 4 is represented by cross-bed-
ded sandstones, mudstones and laminites, products of sedimentation on a tidal flat crossed
by meandering tidal creeks. The lower part of Unit 5 is built of sandstones containing a
rich marine fauna and occasionally preserved stems of tree ferns and poorly preserved leaf
impressions. Intertidal to supratidal mudstones bearing a rich megaflora are locally pre-
served in the uppermost part of Unit 5 (Uli¢ny et al. 1997), and reflect local regression.
Detailed biostratigraphical studies based on pollen spectra (Pacltovd 1977) dates the
Peruc - Korycany Formation to the upper part of the middle Cenomanian.

The Klikov Formation is situated in the basal most position of the South Bohemian
Cretaceous Basins. It is composed of three units. According to Sldnskd (1976) “The sed-
iments are clastic and comprise: (1) light-grey or yellow conglomeratic, course tomedium
sandstone beds; (2) generally finer red beds; and (3) gray beds. They alternate in asym-
metrical cycles, in succession fining upwards.” It is recently accessible in a working quar-
ry near a village of Zliv 14 km North West of Ceské Bud&jovice. The quarry is situated
on a half way between Zliv and Zah4dji. Knobloch states the locality as Na Blanech near
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Zahdji, Némejc and Z. Kvacek (1975) used the name Ridk4 Blana near Zliv. We use the
later term for this locality. The locality Klikov, Borek, Hrutov and Zliv — creek cut are
inaccessible. Petrovice, Haklovy Dvory and Zahdji are sites of boreholes. The locality
near DrahotéSice have not been yet inspected.

Studied plant fossils are housed in the National Museum, Praha (NM) and Czech
Geological Survey (CGS).

Plant remains are represented by leaf impressions and compressions. Fine details of the
venation and morphology are preserved, and the fossil leaves show little evidence of hav-
ing undergone extended transport or decay prior to burial. Some of the material yields
fragments of cuticle.

METHODS

Leaf impressions were photographed under low angle incident light using 35 mm Ilford
FP4 film in a Nikon 400 camera with a Nikkor Sigma 90 mm macro lens. Carbonised
material from leaf compressions was carefully picked off with a preparation needle and
prepared for cuticle analysis. After sampling, the material was cleaned by treatment in HF
and then bleached with a procedure that included maceration with Schulze’s reagent:
HNO3 + KCIOS, neutralisation in water, and treatment in a low concentration solution of
KOH. Material from the locality of Praha-Mald Chuchle was only treated in a KOH solu-
tion. After chemical treatments, cuticles were washed in water. Material for light micro-
scopy was embedded in glycerine framed by Noyere framing cement. Cuticles prepared
for SEM observations were treated in the same way. However, before drying they were
removed in a drop of distilled water on an emulsion surface of small sheets of glossy neg-
ative film. The sheets were air dried and mounted on SEM stubs.

Cuticle preparations were studied by light microscopy using Nomarski DIC (Olympus
BX50) and by SEM (Jeol JSM-6380LV).

SYSTEMATIC PART

Ettingshausenia Stiehler 1857

TYPE. Ettingshausenia cuneifolia (Bronn) Stiehler 1857, p. 67.

Diacnosis. Emended by Maslova et al. (2005).

DiscussioN. The morphogenus Ettingshausenia is generally used for deltoid or diamond-
shaped leaves with more or less pronounced lobes and cuneate, peltate or subpeltate bases.
The differences between this taxon and other similar platanoid genera, such as Credneria,
were mentioned by Maslova et al. (2005). The type material described by Bronn (1837)
is probably lost, but we continue in our search for it. The type locality Niederhoena pro-
vided quite a number of specimens, which are kept in Natural History Museum in Berlin
and Dresden. Selection of a neotype should not be a problem.

Ettingshausenia cuneifolia (Bronn) Stiehler
Figs.la, b
SYN.

Platanus rhomboidea Velenovsky 1882, p. 11, pl. 3, figs. 2, 3, pl. 4, fig. 1 nom. illegit non Lesquereux 1837
Credneria geinitziana Unger 1850, p. 422
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Fig. 1(a-b): Ettingshausenia cuneifolia (Bronn) Stiehler: a — Specimen described by Velenovsky as Credneria
rhomboidea Velenovsky 1882, pl. 3, fig. 3, Praha-Mala Chuchle, No. F 0829, coll. NM, x 0.6. b — trilobate leaf
figured by Knobloch 1995, pl. 2, fig. 4, Praha-Mala Chuchle, No. F 2357, coll. NM, x 1.

Fig. 1(c-d): Ettingshausenia bohemica (Velenovsky) comb. nov. ¢ — Lectotype, Velenovsky 1882, pl. 3, fig. 1,
Vysehorovice, No. F 0280, coll. NM, x 0.5. d — trilobate leaf figured by Knobloch 1997, pl. 1, fig. 1,
Vysehorovice, No. F 2340, coll. NM, x 0.4.

80



Platanus velenovskyana Krasser 1896, p. 138, pl. 15, fig. 2

Platanus pseudoguilelmae Krasser 1896, p. 139, pl. 14, fig. 2

Platanus moravica Krasser 1896, p. 140, pl. 13, fig. 3, pl. 15, fig. 3

Platanus cuneiformis Krasser 1896, p. 141, pl. 12, fig. 5, pl. 14, fig. 3

Platanus acute-triloba Krasser 1896, p. 142, pl. 13, fig. 2

? Chondrophyllum grandidentatum Unger, Heer 1869, p. 19, pl. 11, fig. 6

? Phyllites repandus Sternberg 1821, p. 29, 1825, index iconum, pl. 25, figs. 1a, b
? Ettingshausenia sternbergii Stiehler 1857, p. 67

SYNTYPES: Bronn 1837, pl. 28, fig. 11.

TYPE LOCALITY: Niedershona, Germany.

TYPE HORIZON: Peruc-Korycany Formation, Cenomanian, Late Cretaceous.

OCCURRENCE: Niedershona, Germany; Praha-Mald Chuchle, Praha-Slivenec, Kunstat, Maletin
MATERIAL: NM F 281, F 0829, F 2357, F 2358, F 2360, F 2361, F 2363, F 2365, F 2366,
F 2367, F 2368, F 2369, F 2371, F 2372, F 2373, F 2864, F 3076 — F 3080.

EMENDED DIAGNOSIS. After Maslova et al. (2005).

DEescrIpTION. Material from the Czech localities is represented by the type material of
Credneria rhomboidea Velenovsky (1882), which exhibits deltoid leaf blades with
cuneate bases (Fig. 1a.). The leaf lamina of this species varies in size from 4-12 x 2.5-11
cm. Lobes are missing or very small (Fig. 1b). The terminal part of the lamina is usually
dentate and the basal part entire-margined. Venation is craspedodromous or semi-craspe-
dodromous. Five to six pairs of secondary veins arise from the midrib at acute angles.
Tertiary venation is quite distinct. Basal veins are inconspicuous or missing.

Cuticle obtained from the well preserved leaf No. F 1425 was observed under SEM.

The external surface of the abaxial cuticle shows the distribution and details of stomata
and trichome bases (Fig. 2b). Each stoma (22-27 x 27-30 €ém) is surrounded by a rim (Fig.
1c). Remains of subsidiary cells (12-15 x 10-25 € m) are seen in the internal view of the
abaxial cuticle (Fig. 2d).
DiscussioN. Revision of the type material of Ettingshausenia cuniefolia is outside the
scope of this paper. Material from the type locality was revised by Knappe and Riiffle
(1975). This material was briefly studied in the Natural History Museum in Berlin by the
first author. The two syntypes depicted by Bronn (1837) were not located there.
Specimens published by Engelhardt (1885) and Krasser (1896), which are housed in the
Natural History Museums in Dresden and Vienna, respectively, agree in general gross
morphology with each other, and together with the material from the Czech localities they
form a well outlined morphotype.

Ettingshausenia cuneifolia differs from E. bohemica in having a deltoid shape and
cuneate base, and from E. laevis in lacking distinct lobes and in having a well pronounced
tertiary venation. It differs from E. senonensis from the Santonian of South Bohemia
(Némejc 1961) in lacking distinct lobes and in always having a dentate terminal part of
the leaf (see Table 1).

Ettingshausenia bohemica (Velenovsky) comb. nov.

Figs. lc,d

BASIONYM: Credneria bohemica Velenovsky 1882, Die Flora der bohmischen
Kreideformation Theil. I, p. 9, pl. 3, fig. 1, pl. 4, fig. 10

SYN.

Platanus bohemica (Velenovsky) Knobloch 1997, p. 129, pl. 1, figs. 1-4, pl. 2, figs. 1,2, pl. 3, figs. 1-4, text-figs. 2-10
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Platanus vyserovicensis Matik 1901, p. 10, pl. 2, figs 4, 5

Platanus intermedia Knappe et Riiffle, Knobloch 1995, p. 9, pl. 1, figs. 1, 2, 4, pl. 2, figs. 1-3, pl. 3, figs. 6, 7,
pl. 4, fig. 3, text-figs. 6-8

Platanus intermedia Knappe et Riiffle, Knobloch 1999, p. 39, pl. 10, figs. 1, 8

LecroTyYPE: designated by Knobloch 1997, F 0280, here Fig. 1c, (Velenovsky 1882, pl. 3,
fig. 1).

TYPE LOCALITY: Vysehofovice.

TYPE HORIZON: Peruc-Korycany Formation, Cenomanian, Late Cretaceous.
OCCURRENCE: Vysehorovice, Kounice, BfeZany, Na Rovinich u Kounova, Velké
Opatovice.

MATERIAL STUDIED: NM F 2098, F 2335, F 2336, F 2337, F 2338, F 2340, F 2342, F 2347,
F 2356, F 2518, F 2527, F 2845, F 3081- F 3109.

EMENDED DIAGNOSIS. Leaves typically lobed, rarely unlobed, diamond-shaped in outline,
base typically peltate or pseudopeltate. Margin dentate in terminal part, rarely entire-mar-
gined. Venation craspedodromous or semi-craspedodromous, secondary veins arising
from midrib at acute angles, tertiary venation scalariform, distinct. Suprabasal veins pres-
ent.

The lectotype is a leaf impression covered by a shellac film. It is a complete shallowly

trilobate leaf with a petiole (163 x 108 mm, Fig. 1c). Its venation is craspedodromous with
three well pronounced pairs of secondary veins leaving the main midrib at an angle of 30°.
Tertiary veins running perpendicularly to the secondary veins form a scalariform pattern.
There are a large number of leaves in the collection from the locality of VySehofovice
ranging from small entire-margined leaves to large terminally dentate leaves (Fig. 1d). All
of the leaf forms and size categories, ranging from 50 to 300 mm long, of this species have
a well pronounced tertiary venation. All of the specimens show rounded, peltate or
pseudopeltate bases. Suprabasal veins do not form pairs and are present only in some
specimens. As a rule, terminal parts of secondary veins of the entire-margined leaves
always form loops. Material from Velké Opatavice, assigned by Knobloch (1995, 1999)
to Platanus intermedia, is here synonymised with E. bohemica. The specimens fully agree
with the above emended diagnosis of E. bohemica. Morphological variation of the leaves
was studied by Knobloch (1997) and we refer to this publication for detailed discussion
on the leaf morphology of this species.
DiscussIoN. Ettingshausenia bohemica is one of the most characteristic fossil platanoid
leaves of the Bohemian Cenomanian. It differs from E. leavis in the presence of peltate or
rounded bases and a well pronounced tertiary scalariform venation, and from E.
cuneiformis in having diamond-shaped laminae and peltate, pseudopeltate or rounded
bases. E. bohemica differs from E. senonensis from the Santonian of South Bohemia
(Némejc 1961) in always having rounded, pseudopeltate or peltate bases, and in typical-
ly having dentate leaves and less pronounced lobes (see Tab. 1).

Material described by Knobloch (1995) from the locality of Velké Opatovice as
Platanus intermedia differs from the material from VySehofovice in having more pro-
nounced lobes. Nevertheless, morphological plasticity of platanoid foliage, in addition to
an absence of any other more distinguishing character, argue for inclusion of this materi-
al in E. bohemica.
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Ettingshausenia laevis (Velenovsky) comb. nov.

Figs.2a, 3a, b

BasionyM: Credneria laevis Velenovsky 1882, Die Flora der bohmischen
Kreideformation Theil. I, p. 13, pl. 3, fig. 4, pl. 4, figs. 2-6

SyN.:

Platanus laevis (Velenovsky) Velenovsky 1889, p. 16, pl. 1, figs. 1, 2

Platanophyllum laeve (Velenovsky) Némejc 1961, p. 18, pl. 2, figs. 5-11, pl. 3, figs. 1-8, pl. 4, figs 1-5, text-
figs 3, 4

Credneria purkynei Velenovsky et Viniklar 1927, p. 19, 48, pl. 8, figs. 5-8, pl. 12, fig. 7

Platanus purkynei (Velenovsky et Viniklaf) Knobloch 1997, p. 139

LectotyYPE: designated here F 0283, Fig. 1c; (Velenovsky 1882, pl. 4, fig. 2)

TYPE LOCALITY: Mélnik.

TYPE HORIZON: Peruc-Korycany Formation, Cenomanian, Late Cretaceous.
OCCURRENCE: Mélnik, VySehotovice, Brezany, éerniky, Kounice, Pecinov, Praha-Mal4
Chuchle, Praha-Vidoule, Praha-Slivenec; Klikov, Zliv (Santonian); Griinbach am Schnee-
berg, Austria (Campanian).

MATERIAL STUDIED: NM F 0284, F 0770, F 0765, F 0768, F 0782, F 0783, F 0784, F 0785,
F 01965, F 01967, F 0035, F 0036, F 0038 — 0041, F 0047 — 0058, Fs 0037 (22 samples),
F 2519, F 2867, F 2872, F 3054 — F 3075.

EMENDED DIAGNOSIS: Leaves typically lobed, diamond-shaped in outline, base cuneate.
Margin typically dentate, but may be entire-margined. Venation craspedodromous or
semi-craspedodromous, secondary veins arising at acute angles, tertiary venation includ-
ing basal veins not pronounced.

DEscripTION: The lectotype is represented by a complete trilobate leaf (size 110x 58 mm)
with a petiole attached (Fig. 1c). It is glued together from three parts and covered by a
shellac film. The leaf has a cuneate base and a dentate margin. Venation is palmate with
secondary veins leaving the midrib at acute angles. Although it is a leaf compression, its
cuticle is not very well preserved. Slightly different material comes from the locality of
Kounice (Fig. 1d). These leaves are usually entire-margined, similar to the material from
Vysehotovice. The type collection consists of two leaves, which completely lack lobes
(Velenovsky 1882, pl. 3, fig. 4, pl. 4, fog. 6). We consider them as aberrant forms. They
are both of small size (21x25 mm Nos. F 765, F 784; 35x67 mm No. F 768). However,
having in mind the morphological variability of platanoid foliage, we do not give them a
separate status. Material of Credneria purkynei Velenovsky et Viniklar (1927, pl. 8, figs.
5-8; pl. 12, fig. 7) also shows minor differences, particularly in the number and size of
lobes. The lobes are typically three, but we have recorded specimens having four or five
lobes (e.g., Knobloch 1999, pl. 10, fig. 6). The central lobe in some specimens is very
large in comparison with the two laterals.

The cuticle of the holotype is very delicate. It shows ordinary cells of adaxial cuticle
with undulate anticlinal walls. SEM photography documents compound trichome bases
covering several cells (Fig. 2a).

DiscussION. Ettingshausenia laevis is a typical morphospecies, in that it has a very wide
range of leaf shape and size. It is based on general characters of fossil platanoid foliage,
so a rather large intraspecific variability exists. Small differences in diagnostic characters
(number of lobes) leads us to doubt separation of the species Credneria purkynei
Velenovsky et Viniklaf. The high similarity of cuticles from E. laevis and C. purkynei
suggests that they are identical (compare Z. Kvacek 1983). Morphological variability
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Fig. 2(a): Ettingshausenia laevis (Velenovsky) comb. nov.: a — Outer side of abaxial cuticle, compound tri-
chom base, lectotype, Mélnik, No. F 0283b, coll. NM, x 650.
Fig. 2(b-d): Ettingshausenia cuneiformis (Bronn) Stiehler: b — Outer side of abaxial cuticle bearing stomata
and trichom base, Praha-Mala Chuchle, No. F 1425b, coll. NM, x 300. ¢ — Outer side of abaxial cuticle, detail
of stoma, Praha-Mala Chuchle, No. F 1425b, coll. NM, x 1800. d — Inner side of abaxial cuticle, detail of
stoma, Praha-Mala Chuchle, No. F 1425b, coll. NM, x 1100.
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within E. laevis appears also in material from other Late Cretaceous floras. The material
from the Santonian of Klikov (Némejc 1961) and from the Campanian of Griinbach
(Herman and J. Kvacek, in press) shows the same diagnostic characters, although there
are small differences in minor details, particularly in the slightly more pronounced terti-
ary venation.

Among other platanoid foliage from the Peruc-Korycany Formation, Ettingshausenia
laevis differs from E. bohemica in the presence of cuneate bases and absence of a con-
spicuously pronounced tertiary venation. It differs from E. cuneiformis in the presence of
lobes and absence of a conspicuously pronounced tertiary venation. E. laevis differs from
E. senonensis from the Santonian of South Bohemia (Némejc 1961) in the regular pres-
ence of cuneate bases, dentate leaf margins, and absence of a conspicuously pronounced
tertiary venation (see Tab. 1).

Ettingshausenia senonensis (Knobloch) comb. nov.
Figs. 3b, ¢
BAsioNYM: Pseudoprotophyllum senonense Knobloch1964, Neue Pflanzen aus dem siid-
bohmischen Senon, Jahrb. Staatl. Mus. Mineral. Geol. Dresden, p. 151, text-fig. 13, pl. 1,
fig. 3
SYN.
Araliophyllum nemejcii Knobloch 1964, p. 141, pl. 3, fig. 4, pl. 4, fig. 1, pl. 5, fig. 5, pl. 6, figs. 1-4, pl. 7, figs.
2,4, pl. 8, fig. 3, text-figs. 8, 9
Pseudoprotophyllum senonense Knobloch 1964, p. 151, pl. 1, figs. 3, 4, pl. 2, figs. 3, 4, pl. 4 fig. 3, text-figs.
13-15
Platanophyllm sp. Knobloch 1964, p. 159, pl. 2, fig. 6, text-fig. 6
Cinnamomophyllum sp. Knobloch 1964, p. 160, pl. 2, fig. 5, pl. 4, fig. 6, text-fig. 21
Cerdneria snonensis Knobloch, Némejc et Kvacek 1975, p. 56, pl. 11, figs. 1, 2, 5, pl. 12, figs. 2, 4-6, 8, pl. 13,
figs. 1-3, pl. 23, figs, 1-4, text-figs. 19-22
Platanus senonensis Knobloch, Knobloch 1995, p. 12, pl. 4 figs. 4, 5, text-figs. 10-11
HoLotypE: designated by Knobloch 1964, pl. 1, fig. 3, pl. 2, fig. 4, coll. CGS, No. P2960,
Fig. 3a.
TYPE LOCALITY: Zahdji, borehole No. Za 1, depth 38,50 m.
TyPE HORIZON: Klikov Formation, Santonian — Campanian, Late Cretaceous.
OCCURRENCE: Zahdji, Ridk4 Blana near Zliv, Zliv — creek cut, DrahotéSice, Haklovy
Dvory - borehole, Klikov, Petrovice.
MATERIAL STUDIED: F 1576, F 1582, F 1583, F 1599-1605, F 1619-22, F 1626, F 1627, F
1633-35, F 1637, F 1640, F 1641, F 1700, F 1701, F 1704-27, F 1784-87, F 1790-93, F
1837, F 2253, Fs 38, P 1820, P 1837, P 2960.
EMENDED DIAGNOSIS: Leaves typically lobed, elliptical or rounded in outline, base
cuneate, peltate or pseudopeltate. Margin typically entire. Venation craspedodromous,
secondary veins arising from the main vein at acute angles, tertiary venation well pro-
nounced and forming loops along the margin.
DEscripTION: The holotype shows the basal part of an entire-margined leaf (80 mm x
75 mm) with a peltate base. Secondary veins arise from the primary veins at an acute
angle (30°). The tertiary venation is distinct and well pronounced. It forms characteristic
loops along the margin. At the base of the leaf is a fragment of the petiole.

The size of leaves of this species is very variable. Lobes can be distinct, entering a half
of the lamina, or indistinct forming only a small projection. There typically are three to
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Fig. 3(a-b): Ettingshausenia laevis(Velenovsky) comb. nov.: a — Lectotype, Velenovsky 1882, pl. 4, fig. 2,
Meélnik, No. F 0283, coll. NM, x 1. b — Trilobate, entire-margined leaf figured by Velenovsky 1882, pl. 4,
fig. 3, Vysehorovice, No. F 0782, coll. NM., x 1.

Fig. 3(c-d): Ettingshausenia senonensis (Knobloch) comb. nov.: ¢ — Holotype, Zahaji borehole Za 1, No. P

2960, coll. CGS, x 0.7. d — Trilobate leaf figured by Knobloch 1964, pl. 6, fig. 4, Ridka Blana, Zliv, No. P
1820, coll. CGS, x 0.7.
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Table 1. Differential characters of Ettingshausenia species based on gross-morphology of
leaves.

E. laevis E. bohemica E. cuneifolia E. senonensis
Blade lobate, rarely diamond-shaped, deltoid, lobes lobate, rarely unlobed
unlobed lobes usually indistinct or
distinct slightly distinct
Margin dentate or dentate in terminal dentate in entire-margined
entire-margined | part, rarely entire- terminal part
margined
Base cuneate peltate, cuneate peltate, pseudopeltate
pseudopeltate or cuneate
Tertiary venation indistinct distinct distinct distinct
Tertiary venation indistinct frequently forming never forming frequently forming
in the margin loops loops loops

five lobes per lamina. All of the observed leaves are entire-margined. Their petiole is very
long, reaching 45 mm in length. The majority of specimens consists of fragments show-
ing only the venation and the margin. Secondary veins arise from primary veins at angles
of 25-40°. The tertiary scalariform venation is well pronounced in most of the samples.
DiscussioN: Ettingshausenia senonensis is known thus far only from the South Bohemian
Cretaceous Basins. E. senonensis differs from E. cuneifolia in usually having well pro-
nounced lobes, in having both cuneate and peltate or pseudopeltate bases, and in always
having an entire margin. E. senonensis differs from E. bohemica in always having entire-
margined leaves and in having both cuneate and peltate or pseudopeltate bases. E.
senonensis differs from E. laevis in having a distinct scalariform venation and in always
having always entire-margined leaves.

E. senonensis includes a number of taxa described by Knobloch (1964), which were
already synonymized by Némejc and Z. Kvacek (1975).

ACKNOWLEDGEMENTS

We are grateful to Alexei Herman, Lena Golovneva and Thomas Denk for valuable discussions on platanoid
foliage. We also thank to Martin Mazuch who facilitated SEM analysis and Arden Bashforth for editing the
English. This work was supported by a grant from the Ministry of Culture of the Czech Republic (No. MK
00002327201).

REFERENCES

Bronn H.G., 1837: Lethaea geognostica oder Abbildungen und Beschreibungen der fiir die Gebirgsformationen
bezeichnendsten Versteinerungen. I. — E. Schweizerbart’sche Verlagsbuchhandlung u. Druckerei, 768 pp.

Cech S., Klein V., K¥{7 J. & Valetka J., 1980: Revision of the Upper Cretaceous stratigraphy of the Bohemian
Cretaceous Basin. - Vé&stnik Ustiedniho Ustavu geologického 55: 277-296.

Denk T., 2006: Leaf architecture in modern and fossil Platanaceae — are there character states that can be used
for family delimitation? — In: Teodoridis V., Kvacek Z. & Kvacek J. (eds): Abstracts of the 7" European Pala-
eobotany-Palynology Conference (Praha): 30. Praha: National Museum.

Denk T. & Tekleva M. V., 2006: Comparative pollen morphology and ultrastructure of Platanus: Implications
for phylogeny and evolution of the fossil record. — Grana 45: 195-221.

Engelhardt H.. 1885: Die Crednerien im unteren Quader Sachsen. — Festschrift der Isis in Dresden [1885]: 55-61.

87



Friis E.M., Crane P.R. & Pedersen C.R., 1988: Reproductive structures of Cretaceous Platanaceae. — Biologis-
ke Skrifter 31: 1-55.

Heer O., 1869: Beitrige zur Kreideflora. I. Flora von Moletein in Mihren. — Neue Denkschriften des Allgeme-
inen Schweizerischen Gesellschaft fir Naturwissenschaften 23: 3-24.

Herman A.B., 1992: On the angiosperm genera Credneria, Artholia and Populites from the Upper Cretaceous
of the North Pacific region. — In: Kovar-Eder J. (ed.): Palacovegetational development in Europe and regions
relevant to its palaeofloristic evolution: 265-271. Wien: Museum of Natural History.

Knappe H. & Riiffle L., 1975: Beitrdge zu den Platanaceen-Funden und einigen Hamamelidales der Oberkrei-
de. — Wissenschaftliche Zeitschrift der Humboldt-Universitit zu Berlin, Mathematisch-Naturwissenschaftli-
che Reihe 24: 487-492.

Knobloch E., 1964: Neue Pflanzenfunde aus dem siidbohmischen Senon. — Jahrbuch 1964 des Staatlichen Muse-
ums fiir Mineralogie und Geologie zu Dresden 1964: 133-201.

Knobloch E., 1995: Platanu-Blitter aus der Oberkreide von Bohmen und Méhren. — Véstnik Ceského Geologic-
kého Ustavu 70 (2): 7-20.

Knobloch E., 1997: ,,Credneria* bohemica Velenovsky — einer altertiimliche Platane. — Palacontographica (B)
242 (4-6): 127-148.

Knobloch E., 1999: Neue oder wenig bekannte Pflanzenarten aus den Perucer Schichten (Cenoman) der Boh-
mischen Masse. — Acta Musei Nationalis Pragae, Series B (Historia Naturalis) 55: 25-58.

Krassilov V.A., 1979: Melovaja flora Sachalina [Cretaceous flora of Sakhalin]. — Moskva: Nauka, 182 pp. [In
Russian. ]

Krassilov V.A. & Shilin P.V., 1995: New platanoid staminate heads from the mid-Cretaceous of Kazakhstan. —
Review of Palaeobotany and Palynology 85: 207-211.

Krasser F., 1896: Beitrige zur Kenntnis der Kreideflora von Kunstadt in Méhren. — Beitrige zur Paldontologie
Osterreich-Ungarns und des Orientes 10 (3): 1-40.

Kvacek J., 2006: Platanoid staminate inflorescence and its associated foliage from the Bohemian Cenomanian
(Czech Republic). — Acta Universitatis Carolinae, Geologica 47 [2003]: 67-72.

Kvacek Z., 1983: Cuticular studies in angiosperms of the Bohemian Cenomanian. — Acta Palaeontologica Polo-
nica 28: 159-170.

Matik V., 1901: Piispévek k flote ceského cenomanu [A contribution to the flora of the Czech Cenomanian]. —
Rozpravy Ceské Akademie V&d, Rada Matematicko-Pfirodovédnd 10 (3): 1-16. [In Czech.]

Malecha A. & Spinar Z., 1962: Nové d&leni a ozna&eni stratigrafickych jednotek jiho¢eskych panvi [New divi-
sioning and nomenclature of stratigraphic units of South Bohemian basins]. — Véstnik Ustfedniho Ustavu
Geologického 37 (3): 162-170. [In Czech.]

Maslova N.P., Moiseeva M.G., Herman A.B. & Kvacek J., 2005: Did plane trees exist in the Cretaceous? —
Paleontological Journal 39: 440-453.

Némejc F., 1961: Fossil plants from Klikov in S. Bohemia (Senonian). — Rozpravy Ceskoslovenské Akademie
V&d, Rada Matematicko-Piirodovédnd 1 (1): 1-48.

Némejc F. & Kvadek Z., 1975: Senonian plant macrofossils from the region of Zliv and Hlubok4 (near Ceské
Bud¢jovice) in South Bohemia. — Praha: Universita Karlova, 82 pp.

Pacltova B., 1977: Cretaceous angiosperms of Bohemia — Central Europe. — Botanical Revue 43: 128-142.

Pacltova B., 1982: Some pollen of recent and fossil species of the genus Platanus. — Acta Universitatis Caroli-
nae, Geologica (Pokorny’s Volume) 4: 367-391.

Pedersen K.R., Friis EIM., Crane P.R. & Drinnan A.N., 1994: Reproductive structures of an extinct platanoid
from the early Cretaceous (lates Albian) of eastern North America. — Review of Palacobotany and Palynolo-
gy 80: 291-303.

Riiffle L., 1968: Merkmalkomplexe bei dlteren Agiospermen-Blittern und die Kutikula von Credneria Zenker
(Menispermaceae). — Palaecontographica (B) 123 (1-6): 123-145.

Riiffle L., 1995: Some artificial genera (Fagaceae, Platanaceae, Araliaceae) of Upper Cretaceous of the Nort-
hern Hemisphere and heterophylly in some modern hybrids. — Palaeobotanist 44: 225-237.

Slanskd J., 1976: A Red-bed formation in the South bohemian basin, Czechoslovakia. — Sedimentary Geology
15: 135-164.

Sternberg K.M., 1820-1838: Versuch einer geognostisch-botanischen Darstellung der Flora der Vorwelt. Vol.
1/1(1820). Leipzig: F. Fleischer, 24 pp.; Vol. I/2 (1821). Leipzig: F. Fleischer, 33 pp.; Vol. I/3 (1823).
Regensburg: Ernst Brenck’s Wittwe, 39 pp.; vol. I/4 (1825). Regensburg: Ernst Brenck’s Wittwe, 48 + xlii
pp.; Vol. 1I/5-6 (1833). Prag [= Praha]: Johann Spurny, 80 pp.; vol. II, 7/8 (1838) (C.B. Presl and A.J. Corda
coauthors). Praha [= Praha]: Gotlieb Hisse Sohne, pp. 81-220.

88



Stiehler A.W., 1857: Beitridge zur Kenntnis der vorweltlichen Flora des Kreidegebirges im Harze. — Palaeonto-
graphica (B) 5: 47-70.

Uli¢ny D., Kvagek J., Svobodovd M., Spicakovi L., 1997: High-frequency sea-level fluctuations and plant habi-
tats in Cenomanian fluvial to estuarine successions: Pecinov quarry, Bohemia. Palacogeography, Palaeocli-
matology, Palacoecology 136: 165-197.

Uli¢ny D. & Spi¢akovd L., 1996: Response to high-frequency sea-level change in fluvial estuarine succession:
Cenomanian palaeovalley fill, Bohemian Cretaceous Basin. In: Howell J.A. & Aitken J.F. (eds.): High-resolu-
tion sequence stratigraphy innovation and applications. Geological Society Special Publication 104: 247-268.

Unger F., 1850: Genera et species plantarum fossilium. Vindobonae [= Wien]: Academia Caesareae Scientia-
rum, Wilhelm Braumueller, 627 pp.

Vakhrameev V.A., 1976: Late Cretaceous Platanus-like plants. Rev. Geol. Palaeont. Far East: 66-78. Vladivos-
tok: Far East Scientific Center.

Velenovsky I., 1882: Die Flora der Bshmischen Kreideformation. — Beitriige zur Paldontologie Osterreich-
Ungarns und des Orientes 2 (1-2): 8-32.

Velenovsky J., 1889: Kvétena Ceského cenomanu. — Rozpravy Kralovské Ceské Spole¢nosti Nauk 7 (3): 1-75.

Velenovsky J. & Viniklaf L., 1927: Flora Cretaca Bohemiae II. — Praha: Statni Geologicky tstav Ceskosloven-
ské republiky, 54 pp.

Zenker H.C., 1833: Beitrige zur Naturgeschichte der Urwelt. — Jena: Friedrich Mauke, 68 pp.

89



