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INTRODUCTION

Presl (in Sternberg 1838: 203, Pl. 52, figs. 11, 12} described an interes-
ting plant remain from the Upper Cretaceous sandstones near Novy
BydZov (Bohemia). It is a flattened sandstone cast of a sphaeric cone-
like body. The disk-shaped cast is about 45 mm long and 54 mm wide
and covered by spirally arranged rhombic flat scale-like projections (Pl.
1, figs. 1, 2). After comparison with similar organs of living plants Presl
was sure to find out affinities to the fossil to the family Araucariaceae. He
named it Dammarites albens PRESL taking its identity with the cones of
recent Agathis spp. for granted.

Later many authors expressed their opinion as to the systematic and
nature of this problematical fossil. Renger (1866) quoted the Czech
translation of Corda’s manuscript in which allegedly similar cone was
described as Krannera mirabilis independently on Presl’s description.
Velenovsky {1885) and Bayer (Fri¢ and Bayer 1900, 1902) also mentio-
ned Corda’s work to be deposited in the library of the Department of
Botany in the National Museum, Prague. The author has searched for this
manuscript without any success. It seems to be lost. Velenovsky (L. c.)
preferred Corda’s binominal although it was not published and Presl’s
name has an evident priority. In this way the name Krannera mirabilis
has come into current practise in paleobotanical literature. Nevertheless
after The Code of Nomenclature Dammarites albens was validly publi-
shed and it will therefore be used in this paper as a correct name instead
of Krannera mirabilis.

The author wants to sum up the data known until now and to present
his new investigation concerning Dammarites PRESL.
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DESCRIPTION

Cone-like casts

The sandstone casts with the structure of Dammarites albens show
various kinds of preservation. They originate from the Upper Cretaceous
deposits of Bohemia and Poland (Cenomanian). In the palaeobotanical
collection of the Department of Palaeontology in the National Museum
in Prague (Czechoslovakia) there are deposited about 35 specimens. They
differ not only in the degree of preservation, but also in the morphology
of their surface. After the detailed studies of the above mentioned speci-
mens the morphology can be described as follows.

The cone-like casts are egg-shaped to globular, sometimes with dis-
tinctive stalk-like remains at the base. If the ”’stalk“ is preserved it is up
to 20 mm long. Most often it is broken off near the ”cone“ base. In these
cases only a roundish scar of the “stalk® is observable. It is about 10 mm
in diameter (Pl. 2, fig. 1, Pl 4, fig. 5, Pl. 5, figs. 1—6, Pl. 6, figs. 2, 3).
The ”cones” are obviously compressed in disk casts or in various incom-
pletely fossilized sphaeric bodies (PI. 1, figs. 1, 2, P1. 2, PL. 3, figs. 1, 2, P1. 4,
figs. 2, 4, 5, PL. 5, figs. 1—6, Pl. 6, figs. 1—3). Sometimes only a part of
the ”cone" surface is impressed in the sandstone (Pl. 1, figs. 3, 4, PL 3,
figs. 4, 5, Pl. 4, figs. 1, 3, P1. 7). Two rare claystone impressions are also
known from the Cenomanian of Bohemia (e. g. Pl. 7). The casts were
found mainly during the work in sandstone quarries. Their outer impres-
sions were probably broken by stonebreakers. Because of that collectors
got mostly isolated casts and earlier authors first described the cast
surface.

The surface is formed by rhombic scale-like projections, more or less
clinging together (PL. 1, figs. 1—3, Pl. 2, P1. 3, figs. 1, 2, 4, 5, Pl. 4, figs.
1—5, PL. 5, P1. 6, figs. 1—3, PL. 7). They are arranged in the spirals round
the ”cone axis. The calculation of the divergence of the scale-like pro-
jections shows the ratio 8/21. In all measured cones the scales are ar-
ranged in eight and thirteen spiral rows — parastichi — running sinis-
traly or dextrally (Fig. 7). It was caused by pushing down sinistral or
dextral genetic spiral. In Presl’s holotype (Pl. 1, figs. 1, 2) the scales
cling together, but in the collection there are other specimens with the
protruding ones (Pl. 1, fig, 3, P1. 3, fig. 5, Pl. 4, fig. 3). This fact gives a
chance to observe other details. On the abaxial side of the projections
there are transversal grooves (Pl. 1, fig. 3, Pl. 3, fig. 2, 4, Pl 7) and
small pits above them (Pl. 1, fig. 3, Pl. 4, fig. 2, Pl. 6, fig. 1). The adaxial
side of each projection can he more or less perpendicularly wrinkled (Pl.
3, fig. 5, Pl. 4, fig. 3, P1. 7, fig. 3). Neither the scale-like projections clin-
ging together nor the protruding ones are distinctly limited to each
other — no free spaces were observed between them. They project from
the entire surface (PI. 1, figs. 1—3, Pl. 3, figs. 2, 4, Pl. 4, figs. 2—5, Pl.
7). The inner structure of the cone-like casts is not well known. In one
badly preserved specimen from the VySerovice locality radial and nar-
rowly pyramidal cavities can be seen corresponding to the surrounding
surface projections (Pl 6, fig. 2, 3). Another specimen from the Ceno-
manian sandstones from MSené near Budyné nad Ohifi (Bohemia) bears
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some remains of wood-like structures fossilized by limonite. These traces
seem to support the interpretation of Velenovsky (1885) — ‘see Discus-
sion, p. 54. — but they are rather doubtfull. We have no more convincing
evidence as to the inner structure of the casts. It is cenceivable accor-
ding to the fossilizing sandstone material.

In the specimens with the preserved stalk-like remains (Pl. 5, figs. 5,
6) as well as in bald stems belonging probably to Dammarites albens
there are sometimes observable the traces of leaf scars. On both bald
and stalk-like stems the leaf scars are arranged in divergence ratio 2/5.
These calculations, however, must be corrected. The detached bald stems
are assigned to Dammarites albens on the basis of collector’s opinion
only.

Goeppert (1841) described similar cone-like casts from the sandstones
near Schomberg Silesiae (1. c. p. 122, Pl. 53, fig. 3) and named it Dam-
marites crassipes. He established the difference between D. albens and
D. crassipes on the basis of the shape of ”stalk®” of D. crassipes. Corda
(in Reuss 1846) expressed his correct opinion as to the identity of both
species. I have studied only the photographs of a plastic cast of Goep-
pert’s holotype and found the surface structure of both species to be
identical (Pl. 2, figs. 1—2). Similarly the shape of stalk of D. crassipes
resembles that of D. albens. Some slight differences might have arisen
secondarily in the sediment, or they can be explained as natural varia-
bility.

A very interesting sandstone cast is described and figured in Schimper
(1870: 255, Pl. 76, fig.2) from the Cretaceous sediments near Nogent-le-
Rotrou, north-east of Le Mans, France. It was named Araucaria cretacea
BRONGNIART. The surface morphology of the specimen seems to be
similar to Dammarites albens.

Leaves

The systematic and morphological interpretation of Dammarites albens
is complicated by the casts and impressions in which leaflike remains
are preserved. Renger (1866, Pl. 1, fig. 3) first figured such cast with
distinctive leaf-like impressions. Later Velenovsky (1885, Pl1. 1, figs. 1—7,
Pl. 4, fig. 4) described and figured isolated long ribbon-shaped leaves
from the Cenomanian sandstones near Nehvizdy (east of Prague). Many
such detached leaf remains have been found in the Cenomanian clay-
stone and sandstone freshwater beds (Peruc Formation) in Bohemia up
to now. In 1965 I got an important claystone impression of the cone-like
body with carbonized leaves in natural position. My colleague dr. Dra-
bek happened to find this specimen in the brickkiln quarry near Hloubé-
tin in Prague (Pl. 7, figs. 1—3). The specimen originates from a lower
dark claystone deposit above the basal sandy sediment. The claystone is
impregnated by pyrite and sulfates. Because of the presence of water
horizon the fossil is rather dammaged by suliatic solutions. Nevetheless
the cuticle of the leaves was obtained and macerated. At the same time
I macerated the cuticles of similar ribbon-shaped leaves solitarily found
in the same sediment. On the basis of the comparison between the sand-
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stone and claystone specimens the leal morphology and epidermal struc-
ture can be described as follows.

Morphology

Single, oblongly lanceolate to ribbon-shaped leaves up to 40 cm long
(and probably more because of partly preserved specimens), 1—5 cm
wide. The blade is bluntly pointed at the apex, rather narrowed and trun-
cate at the base, somewhat keeled on the abaxial side (Fig. 0, P1. 3, fig.
3, Pl. 4, fig. 6, Pl. 6, figs. 4, 5). The venation dense, parallel, containing
probably interstitial veins (they can be recognized reliably neither in
transverse sections nor in undermacerated leaves, although they were
described by Velenovsky 1885). The leaves were probably massive, rigid
and protruding of the stem. The shape of the blade base conforming
with the leaf-scars on bald stems as well as with the grooves on the
scale-like projections of the casts. The leaves were, however, found in
direct connection with the scale-like projections only. The connection
with the scars on the ”’stalks“ or bald stems is only supposed.

Epidermides

The leaves were heavily cutinized on both sides of the blade. The thick-
ness of the cuticle varying from 0, 0035 mm to 0,0065 mm (0,005 mm on
the average). The maceration is rather diificult because of cracked cuti-
cies. The lower cuticle is slightly less cutinized and its elements are not
clearly observable especially as to the organisation of the stomata. From
this reason only the photographs of the epidermides are presented to
eliminnate author’s subjective errors (Pl. 8). Sometimes it is possible to
observe traces of hypodermal cutinization. The use of phase-contrast
observation has not revealed new details because of heavy cutinization.
Similarly the state of preservation influenced the quality of light micro-
scope photographs.

The upper epidermis is formed by elongated rectangular to oblongly
hexagonal cells. The length of those varies from 0,018 mm to 0,091 mm
(0.040 mm on the average), the width from 0,018 mm to 0,036 mm ({PI. 8,
fig. 1). The cells are arranged in longitudinal wedge-shaped rows occasio-
nally up to 2 mm long. The cutinization of the cell walls is different.
Transversal walls are twice or more strongly cutinized (about 0,006 mm)
than the lonigitudinal ones (from 0,0015 mm to 0,003 mm). The traces of
hypodermal cutinization can be seen occasionally. Solitary stomata occur
but rarely. Another kind of cells was not observed.

Lower epidermis is built of epidermal cells and stomata arranged in
longitudinal rows. Large stomata are haplocheilic, perigenous, mostly
amphicyclic, arranged in longitudinal single rows between non-stomatal
areas. Stomatal apertures are orientated strictly longitudinally. The
stomatal apparatus is built of two polar and two lateral subsidiary cells,
which can be redoubled by the narrow ones (Pl. 8, figs. 2—6). The rows
of stomata are from 0,060 mm to 0,080 mm wide (0,072 mm on the
average). The length of stomata varies from 0,080 mm to 0,110 mm in
the longitudinal (polar) direction. Ordinary epidermal cells are also
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arranged in wedge-shaped rows between the stomatal areas. They are
distinctly elongated, rectangular, narrow. The width of non-stomatal
areas varies from 0,040 mm to 0,100 mm. The size of cells varies from
0,030 mm to 0,090 mm in length (0,055 mm on the average), and from
0,012 mm to 0,025 mm in width (0,018 mm on the average). Transversal
cell walls are also more strongly cutinized like in the upper epidermis
(P1. 0, figs.0).

The described epidermides are of gymnospermic appearance [they
recall closely coniferous hypostomatal leaves). The leaves obviously
belong to the cone-like fossils determined as Dammarites albens PRESL
(Pl. 7, figs. 1—3). Identical structures were observed in the leaves soli-
tarily dispersed in the Cenomanian freshwater deposits as well as in the
leaves found in direct connection to the above mentioned cone-like speci-
men from Hloubétin. On the basis of cuticular analysis Dammarites
albens Presl can be determined as a gymnospermic plant.

SUPPLEMENT

Velenovsky (1885: 5, P1. 1, figs. 10—13, 18) described and figured flat-
tened globular casts from the Cenomanian standstones near Nehvizdy
(Bohemia). Roundish stalk-like traces are visible on the casts (Pl 1, figs.
5—7). According to Velenovsky’s opinion the casts represent fruit re-
mains of Krannera mirabilis CORDA in lit. They are about 3 cm in dia-
meter, their surface smooth, sometimes covered by shallow depressions
or irregularly corroded (Pl. 1, figs. 6, 7). They were collected solitarily
detached in the sandstone among the leaves of D. albens. There is no
evidence of their connection with the described fossil. Velenovsky empha-
sized their resemblance to the fruits of Cordaites spp. It is rather sur-
prising that the shape of the fruit-like casts resembles the shape of the
“cones“. This fact gives a chance to interpret the ”fruits“ as more or less
corroded cone-like casts or as the casts of their inner part. Neither these
presumptions nor Velenovsky’s suggestion have been proved. The pro-
blem may be explained after more convincing specimens have been found.
For the time being the fruit-like casts cannot be included into the syno-
nymy of Dammarites albens.

SYNONYMIC
Family Kranneriaceae CORDA in RENGER, 1866
(syn. Dammaritaceae KNOBLOCH, 1973)
Genus Dammarites PRESL in STERNBERG, 1838
1866 Krannera CORDA in RENGER, p. 133—135
1866 Palaeostrobus RENGER, p. 135—137
1873 Lepidocaryopsis STUR, p. 3
Type species
Dammarites albens PRESL in STERNBERG, 1838
Pl. 18, textfigs. 6—7
1838 Dammarites albens PRESL in STERNBERG, p. 203, Pl. 52, figs.
11, 12.
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1841 Flabellaria chamaeropifolia GOEPPERT, p. 120, PlL. 52.

1841 Dammarites crassipes GOEPPERT, p. 122, Pl. 53, fig. 3.

1846 Dammara albens (PRESL) CORDA in REUSS, p. 92—93, P1. 49,

figs. 6—8.

1866 Krannera mirabilis CORDA in RENGER, p. 134—135, Pl. 1, fig. 1.
1866 Pinus papyracea CORDA ex RENGER, p. 137 (pro synonyme).
1866 Palaestrobus mirabilis (CORDA) RENGER, p. 137, PL. 1, fig. 1.
1866 Palaestrobus crassipes (COEPPERT) RENGER, p. 137—138, PI. 1,

figs. 2—5.
1870 ? Araucaria cretacea BRONGNIART ex SCHIMPER, p. 255, Pl. 76,
Tig, 2

1873 Lepidocaryopsis westphaleni STUR, p. 3.

1885 Krannera mirabilis CORDA in lit.: Velenovsky, p. 1—6, Pl. 1, figs.
1—7, Pl. 4, figs. 1, 2, 4, 7—9 (non PI. 1, figs. 10—13, 18 — fruit
like casts are excluded!)

1917 Pelourdea mirabilis (CORDA) SEWARD, p. 281.

Note: In palaeobotanical literature some detached Araucarian cone sca-
les are included in the genus Dammarites PRESL (Seward 1919, Knobloch
1964). There is no evidence that these solitarily found scales can be as-
signed to this genus (see also Knobloch, 1973).

Holotype: the specimen from Novy BydZov (Neubidschow after Presl in
Sternberg 1838) west of Hradec Kralové, eastern Bohemia, Czechoslova-
kia, figured and described by Pres! (in Sternberg 1838: 203, Pl. 52, figs.
11, 12) and refigured in Pl 1, figs. 1, 2 in this paper. It is deposited in
the palaeobotanical collection of the Department of Palaeontology, Na-
tional Museum, Prague, under Inv. No. F 82. (The specimen Inv. No. E
177 was erroneously mentioned by Knobloch (1973) as Presl’s holotype.
Careful examiantion of all deposited specimens allowed me to designate
the correct holotype.)

Stratigraphical range: The Upper Cretaceous of the Bohemian Massif, the
Lower and Middle Cenomanian freshwater deposits [Peruc Formation)
and the Upper Cretaceous of Poland.

Localities: Bohemia — Novy BydZov, Nehvizdy, Kounice near Cesky Brod,
VyS8erovice, MSené near Budyné nad Oh¥i, Vojice near Ji¢in, Kralupy nad
Vltavou, HoFice, Charvatce: sandstones: Praha-Chuchle?, Praha-Hloubé-
tin, Kralupy nad Vltavou, Bohdankov near Hodkovice nad Mohelkou, Li-
dice near Slany; claystones. Poland — Chetlmsko S1. (Schomberg); ? the
Cenomanian sandstones. (After Velenovsky 1889, Fri¢ and Bayer 1900,
1902, Pres! in Sternberg 1838, Goeppert 1841, Velenovsky and Vinklaf
1931, and original field observation].

DISCUSSION

Principally Dammarites albens has been interpreted in two different
ways. The interpretations tried to explain the nature of the ”cones“ wit-
hout information of inner structure and leaf anatomy of the fossil.

1. The fossil represents some fossil female cones with relation to Coni-
fers, especially to living Araucariaceae (Presl, Goeppert, Corda, Ren-
ger, Fric}).

54



2. The fossil is a swollen part of the stem similarly as tuberous stems of

Cycads (Velenovsky).
| ‘ 2
%
b
Figs. 1—6

Schematical illustrations of different interpretations of Dammarites albens PRESL.
1 — Presl supposed that the casts represented fossil female cone with affinity to
Agathis. 2, 3 — Renger considered the fossil to be a closely Araucarian cone cove-
red by “stipules“ (bract-scales) growing out of ovuliferous scales (2). Later the ”sti-
pules” fell off mature cone (3). 4, 5 — According to Velenovsky’s interpretation the
cone-like stem is formed by crowded leaf scars hearing ribbon-shaped leaves at trans-
versal grooves (4). Later the leaves fell off the stem (5). 6 — Ideal longitudinal sec-
tion of the cast and outer impression as seen in the sandstone. Left — the cast with
leaf scars, right — the outer impression with the remains of the leaves. White space
indicates the most resistent structures of the fossil, which were the last to be des-
troyed. Fig. 1 is schematically sketched after Presl (in Sternberg 1838) and living
Agathis sp. Figs. 2, 3 after Renger (1866, p. 135—137). Figs. 4, 5 modified after Vele-
novsky (1885, Pl. 4, fig. 8). Fig. 6 is a reconstruction after several specimens. For
explanation see Discussion. Sketched by the author.

r

|

These hypotheses were established with regard to the outer morpho-
logy of the sandstone cone-like casts and impressions. In the mentioned
manuscript Corda established a new family Kranneriaceae with the genus
Krannera and the species Krannera mirabilis (after Renger’s verbal trans-
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lation of Corda’s manuscript 1866, p. 133—135). Corda provisionally as-
signed the fossil near to Cycadales and Coniferales considering it as a
cone-like fruit incertae sedis. Later he accepted Presl’s interpretation
(Corda in Reuss 1846, p. 92—93). Similarly Goeppert (1841, p. 122, 1850,
p. 237—238) respected the genus Dammarites and established a new
species Dammarites crassipes. All these authors were more or less con-
vinced of the affinities to the genus Agathis (Fig. 1).

Renger’s interpretation (1866, p. 135—139) is rather strange. On the
basis of different kinds of preservation he established a new genus Pa-
laeostrobus with two species — P. mirabilis and P. crassipes.

The type specimen of Kranera mirabilis CORDA in RENGER (L. c. PL
1, fig. 1) with distanctively protruding “scales“ and small pits between
them was assigned to the species Palaeostrobus mirabilis (CORDA) REN-
GER (see Pl. 1, fig. 3).

Presl’s holotype of Dammarites albens (1. c. Pl. 1, fig. 2) and Goep-
pert’s species represent the species Palaeostrobus crassipes (GOEPPERT)
RENGER (see Pl 1, figs. 1, 2, P1. 2). Renger also assigned Pinus papyra-
cea CORDA ex RENGER and two other specimens from the Peruc Forma-
tion (1. c. PL. 1, figs. 3, 4) to the same species — see Pl 1, fig. 4, Pl. 3,
figs. 1, 2.

Renger also supposed that the genus Palaeostrobus is a fossil cone
with affinities to the genera Araucaria and Agathis. He rightly recognized
that cone-like impression described as Pinus papyracea CORDA ex REN-
GER represented in fact an outer impression of the surface of Damma-
rites albens. In the specimen leaf impressions are observable (Pl. 1, fig.
4) similarly as in the second foliage cone-like cast figured by Renger
(Pl. 3, fig. 1). As mentioned above these specimens were also assigned
to the species Palaeostrobus crassipes (GOEPPERT) RENGER. Renger sug-
gested three phases of the “cone® development of P. crassipes (figs. 2, 3)
on the basis of the difference in preservation.

The juvenile phase is represented by the “cones® with clinging “sca-
les“ (as in Presl’s holotype). During the next phase parallelly veined ”sti-
pules“ grew out between the "scales“ (as in the specimen of Pinus pa-
pyracea CORDA ex RENGER). Renger supposed that small pits between
the "scales“ represented the remains of vascular bundles penetraiting
into the ”stipules®. In the third and ultimate phase the "stipules“ fell
off protruding ”’scales“. The leaf impression in the cone-like fossils were
interpreted as ”stipules“. In my opinion it would be better to call them
bracteae (bract-scales) according to Velenovsky’s note (1885, p. 3).

This determination is rather confusing. The above mentioned phases
of development were described on the basis of differently preserved
specimens assigned by Renger tc the species Palaeostrobus crassipes
(GOEPPERT) RENGER. But the species Palaeostrobus mirabilis (CORDA)
RENGER obviously represents the third phase“ with protruding ’scales®.
Hence the specimens figured and described by Renger can be assigned
to one species. In the mentioned collection of the National Museum in
Prague there are specimens showing the transitional stages of the ”cone“
surface from clinging "scales” to protruding ones.

56



A. Fri¢ (1871) published a reconstruction of the described “cone“. He
considered it to be a pine cone situated on a shoot bearing the spirally
attached ribbon-shaped leaves.

The above mentioned interpretations regard D. albens as a fossil of
female coniferous fructification (cone). Such presumption could have
been confirmed by seed-like bodies or their impressions between the
”cone scales“. The authors, however, did not bring such evidence. Neither
between the ”scales“ nor in the transverse sections of the cones“ any
remains of seeds have been found. This interpretation is hardly accept-
able also from another reason, Araucarian cones desintegrate into indi-
vidual scales. It is most probable that also individual free scales of D.
albens should have been found. Such phenomenon was not observed in
this species. Somewhat morphologically similar cones are known from
the English Jurassic (as also mentioned by Renger), but their Araucarian
origin was proved {Seward 1919).

Renger’s hypothesis cannot be accepted because the idea of an Arau-
carian cone (or closely Araucarian cone) with falling-off bractae (”sti-
pules®) is rather confusing. The bract-scales in Conifers are developed
in an early stage, but later they either grew together with ovuliferous
scales (Araucariaceae), or are persistent under ovuliferous scales (e.
g. Pinaceae). In mature Araucarian cones the special processes of bract-
scales can be seen. But they are not identical with the leaves observed in
the ”cones“ of Dammarites albens.

The hypothesis suggested by Velenovsky (1885, p. 2—3] takes this fact
into consideration. The author did not believe the casts to be real cones
He interpreted them as swollen parts of stems formed by crowded woody
leaf scars. The author recognized approximately two phases of their
development (Fig. 4, 5). At first swollen masive leaf scars grew aut of
the stem (shoot) forming globular cone-like body. Long Cordaites-like
leaves were attached in transversal grooves to the abaxial side of the
scars. The pits above the scars can be interpreted as the remains of leaf
traces. The second phase is characterized by shedding off the leaves.
These two phases can be seen in different specimens. Moreover Velenov-
sky speculates about the appearance of the living plant D. albens. He
supposes it to be a low plant branching slightly or not at all, with a thin
stem widening upwards into the described cone-like form. Coriaceous
and ribbon-shaped leaves were situated in wood leaf scars. At this oc-
cassion the author remembers Saporta’s Bolbopodium pictaviense from
the Jurassic of France and tuberous stems of living Cycads. Seward
(1919, p. 248) also suggests the possibility of comparing D. albens with
Cycadean stems. On the contrary he does not believe that such stems
could bear Cordaites-like leaves.

Velenovsky’s interpretation is supported mainly by the finds of com-
pletely preserved cone-like casts. The above mentioned specimen (Pl. 6,
figs. 2, 3) from Nehvizdy, bears, however, the indication of radial pyra-
midal cavities directed to the central axis of the fossil like the scales.
But the origin of the cavities cannot be proved and they could be hardly
considered as real scales. Mostly the whole specimens or the impressions
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of a part of their surface have been preserved (Pl. 1, figs. 1—4, Pl 2,
Pl. 3, figs. 1, 2, 4, 5, PL. 5, fig 1). Probably they were solid, mostly wo-
ody (?). Partly preserved basal stalk-like stems suggest that cone-like
bodies were breaking off. So far no more complete remains of the plant
have been found. The original cone-like stem was dammaged during the
transport, its leaves broken off. Further changes might occur in the sedi-
ment (decaying, rotting, compressing etc.). The individual leaves are
found abundantly dispersed in sandstones and claystones. This fact sug-
gests that they fell off. The leaves were stiff as inferred correctly by
Velenovsky (1. c.,, p. 3). Some broken leaves have been found in the
sandstones, but always with the spread blade.

Fig. 7.

Arrangement of the leaf scars of Dammarites albens PRESL. Part of the conelike stem
surface is transfered in the plane. Rhombs indicate the position of the scars, numbers
show the succession of the cars in both sinistral and dextral spiral rows (parastichi —
difference 8 and 13) as well as the succession in vertical rows (orthostichi — dif-
ference2l). Dashed line indicates direction of sinistral genetic spiral. Divergence ratio
8/21 according to the calculations of original specimens. Magnified and sketched by
the author.

The specimen from the claystones in the Hloubé&tin brickkiln Pl. 4,
figs. 1—3) were sectioned longitudinally in order to ascertain how the
leaves were attached to the leaf scars. Rather curved contour lines of the
fossil surface on the side hidden in the sediment have revealed that the
carbonized leaves are in fact connected with the leaf scars. The author
is not quite sure what the pits between the leaf scars represent. The
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structure is partly incompletely preserved and flattened, partly dam-
maged by irregular pyritization. Moreover precise sections cannot be
prepared because of the surrounding sediment. It seems that the interior
of the cone-like stems desinegrated earlier that the surface layers. Ana-
tomical details could be explained only if a silicified [mineralized) spe-
cimen of D. albens was found (this kind of fossilization is adequate to
that of Tempskya varians from the Cretaceous sandstones of Bohemia].
It is surprising that the Dammarites fossils similarly petrified have not
been found.

The question of the origin and systematic position of D. albens could
be modified both by the above mentioned study of the stem anatomy and
by the comparison of the epidermis of the leaves with those of living
and fossil gymnosperms.

The epidermides of Cycads have a quite different structure. Neither the
leaves of similar morphology occur among them (Zamia), therefore the
affinity of the fossil to Cycadales is highly improbable. The analogy in
the cuticle structure could be found rather in the Cordaites spp. and
Conifers.

One of the outstanding features of the cuticle of D. albens is a rather
close arrangement of large pores in single longitudinal rows regularly
distributed on the whole surface of one side of the leaf. The cutinization
of the pores is partly accented by a more cutinized ring along lateral
subsidiary cells. Stomatal apertures are always longitudinally orientated.
This phenomenon is met with both in living and extinct Conifers. Another
situation is in the family Araucariaceae to which the cone-like stems
have been assigned. The genus Araucaria has in section Colymbea the
species with widely lanceolate hypostomatal leaves e. g. Araucaria bid-
willii, but mostly they are amphistomatal. The longitudinally orientated
stomata are not arranged in such outstanding single rows as in the
described species. The leaves belonging to the genus Agathis are hypo-
stomatal, but their pores are always orientated transversally and the
epidermis differs from D. albens so distinctly that no affinity with this
genus can come into consideration. The author therefore does not believe
Presl’s interpretation to be well-founded.

In other types of Conifers the genera with similar epidermal features
as the described species are certainly to be found (e. g. in Podocarpa-
ceae, Podozamitaceae, Cephalotaxaceae, Pinaceae etc.). Widely lanceo-
late leaves of these Conifers can have characteristic arrangement of
stomata in strips (especially the species Podocarpus and Podozamites e.
g. Podocarpus angustifolius, P. costatis, P. elongata etc.). Sometimes the
epidermal walls are straight (Podozamites spp.) or undulated (Podocar-
pus spp.). The pores, however, are rather small and no distinct cutiniza-
tion of transversal cell walls is to be seen. Neither in other groups of
Conifers identical epidermal structure with D. albens could be found, nor
the outer morphology of leaves of the described species is analogous to
other Conifers.

The leaves of Cordaites with their inner and outer structure resemble
most of all the described species. Long ribbon-like leaves of D. albens
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with dense venation and stomata on one side of the blade are analogous
with the Cordaites borassifolius, C. principalis, C. crassus etc. [Harms
and Leisman 1961) as well as the shape of the base and the apex of the
leaves of D. albens resemble those of the mentioned species. Two to four
interstitial veins typical for Cordaites, mentioned by Velenovsky (1885,
p. 4) among the true veins cannot be proved (see Description). Perhaps
they may be revealed by a more detailed study of better preserved speci-
mens. Neither the round papillous thickenings and hairs characteristic
in some Cordaites have been observed (Wartmann 1969, Harms and Leis-
man 1961). However, the transversal walls of epidermal cells in Corda-
ites principalis are conspicuously stronger than the longitudinal ones
(Harms and Leisman 1. c., Pl. 126, fig. 4, 6 e. g.). It ccorresponds to the
kind of cutinization of epidermal cells of D. albens (Pl. 1, figs. 1, 2).
Besides the shape of leaf scars on the branches of some Cordaites from
the Bohemian Carboniferous strongly resembles the leaf scars of the
cone-like stems of D. albens. The stomatal organization of D. albens dif-
fers from that of Cordaites. The stomata are larger and cutinized in an-
other way than in Cordaites. Further in Cordaites stomatal rows are not
so regularly arranged on the whole surface of the blade. Neither the
stomata are situated in longitudinal grooves as in Rufloria (Mejen 1963).
The direct relation of D. albens with the Cordaites cannot be proved
though it has some features in common with several Paleozoic leaves of
this order (especially Eucordaites). Similar solitary leaves from the Me-
sozoic were described under different names e. g. Yuccites SCHIMP. et
MOUG., Bambusium HEER, Phyllotaenia SALFELD, Eolirion SCHENK etc.
They are mostly asigned to the Monocotyledonous plants. Seward (1917)
suggested for such leaves a common name Pelourdea. Later, however,
Florin (1936) studied the cuticles of some of the above mentioned leaves
and arrived at a conclusion that they were neither Monocotyledonous
nor Cordaitean. Some belong evidently to the older types of Ginkgoales,
others resemble gymnosperms, but their exact systematic position has
not been so far known (e. g: Desmiophyllum latifolium (HEER) FLORIN.
Teixeira {1959) mentions from the Cretaceous deposits near Vila Flor
(Portugal) morphologically very similar leaves as Phyllotaenia sp. (1. c.,
p. 20—21, P1. 11, figs. 6—9, P1. 13, figs. 1—4). Its stomata rather resemble
those of D. albens. Seward (1917, p. 281) believes the name Krannera
mirabilis CORDA in lit. (suggested by Velenovsky 1885) to be valid only
for the cone-like stems and not for leaves. He suggests for the leaves of
D. albens a new combination Pelourdea mirabilis.

Some morphologically similar leaves were described as Krannera mira-
bilis and K. marginata (Bajkovskaja 1956) from the Cretaceous of the
U. S. S. R. However, the epidermal structure of these carbonized leaves
is not known. Rather uncertain remains of leafy forms and fruits from
the Bohemian Cretaceous were described as Eolirion primigenium (Ve-
lenovsky and Vinklar 1926: 19—20, Pl. 2, figs. 1—4). After a more detai-
led study the author believes these remains to be only the impressions
of wood. The fruits mentioned by the authors in this connection have no
direct relation to these impressions. The species Lepidocaryopsis west-
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phaleni STUR and Flabellaria chamaeropifolia GOEPPERT seem to be

only the inmpresions of the leaves of D. albens [as already mentioned

by Velenovsky 1885, p. 1—6).

The question of the fragments of leafless branches covered with scars
and assigned to D. albens remains to be solved. The fragments are mostiy
cores or impressions from the quarries in the Cenomanian sandstones
(Peruc Formation, Bohemiaj and have been assigned to D. albens more
or less on the basis of an unfounded hypothesis regarding their aftinity
to this species. They were found in the vicinity of leaves, but their rela-
tions cannot be proved. Neither the fruit-like casts can add anything
to the systematic of the described specimen.

On the basis of the above studies the following conclusions can be
presented:

1. D. albens PRESL can be with certainty assigned to Gymnosperms.

2. On the basis of the cuticular analysis certain relations to the Coni-

ferales have been ascertained. At the same time, however, the morpho-

logy and anatomy of leaves resemble Paleozoic Cordaitales.

The cone-like casts do not belong in any case to the desintegrating

cones met with in Araucaria and Agathis. They are most probably

swollen parts of stems and shoots bearing long ribbon-like leaves on
scale-like scars. Principally, Velenovsky’s opinion can be agreed with.

4. Leaves hypostomatic, probably coriaceous, rigid and falling off.

5. So far no substantial proofs about the general appearance have been
offered. D. albens PRESL might be of low growth, as supposed by
Velenovsky (1. c.). It seems improbable that long and thin branches
could bear such a massive swollen forms.

6. Small pits between the leal scars have not been explained satisfacto-
rily. They may represent the remains of vascular bundles. Such pits
in the sandstone core could have been left only by resistent struc-
tures.

7. The whole cone-like form was at least partly woody, not desintegra-
ting, only with outer morphological features including leaves pre-
served on the cores. Inner structure unknown.

8. Both D. albens and D. crassipes can be included into the homogenous
species Dammarites albens PRESL on the basis of the morphological
comparison of casts.

The studies of this problem have to continue. The author hopes further
information will be brought forward which will help to find for D. albens
PRESL a place in the natural systematic of plants.

[@]

Assemblage

Dammarites albens probably did not belong to a typical assemblage with
the other plants of the Bohemian Cenomanian. It has been found practi-
cally all over the outcrops of fresh-water sediments of the Peruc Forma-
tion. Especially the leaves occur in the sandstones and claystones either
together with gymnosperms (Nehvizdya obiusa (VEL.) HLUSTIK, Frene-
lopsis alata (K. FEISTM.) KNOBLOCH, Sequoiopsis perucensis VEL. et
VIN. etc.]) or even among the leaves of Ferns and Angiosperms. More
abundant finds occur in sandstones.
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ANTONIN HLUSTIK

PRISPEVEK K SYSTEMATICE A ANATOMII LISTU RODU DAMMARITES
PRESL IN STERNBERG.

V préci jsou shrnuty dosavadni ndzory na plvod SiSkovitych ttvarii, nalézanych jako
volné jadra nebo otisky v piskovcich ¢eského cenomanu [perucké vrstvy). Fosilie jsou
zcela urfité rostlinného ptvodu. Jejich povrch je tvoren Supinovitymi vystupky, sesta-
venymi ve spirdle. Vystupky jsou bud pevné pritisknuté k povrchu vice méné kulovité-
ho télesa, nebo vyrazné vystupuji v podob& mirné oddédlenych pahyld (Pl. 1, figs. 1—3).
Nad kaZdym vystupkem lze na n&kterych kusech pozorovat nehluboky doli¢ek. Na aba-
xidlni stran® odstdvajicich ,Supin“ se nachéazi zcela pravidelna pfi¢na ryha a na adaxi-
alni strané svislé vraskovani. '

J. B. Presl (in Stermberg 1838) poprvé popsal podobny utvar z cenomanskych pis-
kovcll u Nového BydZova. Volné, silné splostélé diskovité jadro je pokryto pritisklymi
,Supinami“ a ndpadné pripomind samici istici konifer (Pl 1, figs. 1, 2). Presl se domni-
vd, Ze jde o $i8ku z pribuznosti rodu Agathis a zvolil nové druhové jméno Dummarites
albens. Supinovité vystupky na povrchu ,,3i$ky“ povaZoval za skutetné semenné supiny.
Podobna ,$i8ka“ byla pozdéj)i popsdna jako Dammarites crassipes ze Slezska (Goeppert
1840). Renger (1866) zvefejnil Cesky preklad Cordova nepublikovaného rukopisu, ve
kterem je popsama podobna SiSkovita zkamenelina jako Krannera mirabilis (Pl. 1, fig.
3). PIi této piileZitosti Renger reviduje dosavadni ndzor na piivod téchto zajimavych
,8i8ek" a navrhuje novy rod Palaeostrobus s druhy P. mirabilis a P. crassipes. Na za-
kladg c¢ist® morfologickych tGvah a srovndni s nékterymi dalSimi nalezy se domniva,
ze ,,8i8ky“ ndleZeji do pfibuzenstva araukariovych rostlin. Poprvé si také vsiml, Ze na
nékterych otiscich jsou zachovdny zbytky listovitych dtvari v primém pokracovani
,Supin®. Odvozuje z toho svou teorii o ,palistech®, vyristajicich v urgitém stadiu vy-
voje ,8i8ky“ ze spodni &asti kaZdé ,3upiny“ (Fig. 2, 3). Po odpadnuti palisti 3iska
dozrédla a ,$upiny" se rozeviely. Pritom se objevilo misto inserce ,palistu“ v podobg
malého doli¢ku a priéného Zlabku na adaxialni strané ,Supiny".

Renger zafadil do druhu Palaeostrobus mirabilis pouze kus, popsany Cordou v nepu-
blikovaném rukopise (Pl.1, fig. 3). Do druhu Palaeosirobus crassipes pak zatadil Presliv
holotyp Dammarites albens, Goeppertiv Dammarites crassipes, nékteré dalsi kusy z Ces-
kého cenomanu a otisk vné&j§iho povrchu ,3i8ky“ uvedeny Cordou ve vzpominaném
rukopise jako Pinus papyracea (Pl. 1, fig. 1—4, PL. 2, PL. 3, fig. 1, 2). V tomto druhovém
rozdéleni lze vystopovat jistou autorovu nedtslednost. Do druhu P. mirabilis je viazen
kus, ktery nese vyrazn® odstdavajici ,,Supiny”, podobné jako je tomu v ,dosp&lém stadiu®
P, crassipes na kterém svou interpretaci Renger vysvétluje. Zdd se, Ze urcité morfo-
logické nepravidelnosti Cordova kusu (jako napf. oddalen&jsi rozestaveni ,3upin“) vedly
autora k tomuto druhovému rozliSeni. Podle zkouméni vSech dosaZitelnych exemplait
7 paleobotanickych sbirek Narodniho musea v Praze i z jinych instituci lze vSak Fici,
Ze existuje cela fada tvarovych pPechodil mezi typy s pritisklymi a odstdvajicimi ,,Su-
pinami®.

Pozdéji sam Corda (in Reuss 1846) prijima Preslovu interpretaci a cituje popisovany
druh jako Dammara albens (PRESL) CORDA.

Novéji se problémy dammaritovych ,3iSek” zabywal ]. Velenovsky (1885). Cituje pa-
vodni Cordav binom jako Krannera mirabilis CORDA in lit. Na bohat8§im sbirkovém
materidlu a nalezech ojedinélych Siroce pentlicovitych listli typu Cordaites buduje vlast-
ni interpretaci ptivodu ,,3i8ek". Sidticovité dtvary povaZuje za jakési zdufelé Gasti vétvi
nebo kmenl (podobné jako u recentnich cykasovitych). Zdufeliny jsou podle Velenov-
ského tvofeny vystouplymi a stésnanymi dfevnatymi nésadci, na nichZ vyrlstaly zmi-
néné $iroké listy (Fig. 4, 5, Pl 3, fig. 3). Autor, zkuSeny morfolog, odmita Presliv
i Rengertiv nazor o §iskové povaze zkamengliny.

Vyzkumy, které provadél autor této prace, potvrzuji domnénku Velenovského. Sigky
Araucaria i Agathis se po dozréani rozpadaji na jednotlivé Supiny, nesouci bud ponorené
semeno (Araucaria) nebo volné jednokridlé semeno (Agathis). Jsou sice zndmy ndlezy
celych mineralizovanych araukariovych 8$iSek, ale jsou podle mého nédzoru vzacnéjsi
neZ nédlezy nejriznéj$ich volnych Supin razenych do blizkosti ¢eledi Araucariceae [napft.
Dammara borealis, Aachenia debeyi, Araucaria bohemica aj.). Nejinak je tomu i v Ces-
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kém cenomanu. Tim zajimavéjsi je proto fakt, ze ,,3i8ky“ rodu Dammarites jsou znamy
v drtivé vétSiné bud jako celistva kulovitda nebo rGzné zplos§téla télesa, nebo jako
otisky ¢asti jejich povrchu (Pl. 1—7). Na jediném exemplafi jsem sice pozoroval jakési
dutiny, nazna&ujici vnitfni paprs€itou stavbu jak u S5iSek, ale tento jev miZe zarovei
potvrzovat interpretaci Velenovského (Pl. 6, fig. 2, 3). V blizkosti ,3iek“ nebyly
pozorovany doposud Zadné zbytky skute€nych Supin, které by néjak souvisely s vng&jsi
morfologii dtvard. Na pfi¢nych i podélnych fezech ,8i5kami“ jsem nepozoroval Zadné
naznaky vnitfni stavby nebo struktury odpovidajici postaveni pfipadnych semen.
Naopak je znamo mnoho otiskidl ,,3iSek“ se zachovanymi zbytky rovnobéznych Zil-
kovanych Sirokych listl. Jejich pozice naznaCuje, Ze se zachovaly v pavodnim posta-
veni na listovych jizvach (,S8upinach“) — tj. na néasadcich ve smyslu Velenovského.
Rekonstrukci na mnoha exemplafich a z nabrust na jilovcovém zbytku z Hloubé&tina
(Pl. 7) lze zjistit, Ze listy prisedaly masivni trunkdtni bazi na adaxidlni strané ,Su-
pin“; dolicky nad ,Supinami” velmi pravdépodobné predstavuji vyusténi stopy listové.
Potvrzeni télo teorie by ovS8em vyzZadovalo paodrobnéjs$i anatomické studium na néja-
kem mineralizovaném (silicifikovaném) kusu. Doposud v3ak takovy ndlez nezndme.
JiZ dnes je vSak moZno odvrhnout Rengerovu teorii o ,palistech®. Jak spravng Vele-
novsky, podotyka, Renger mél patrné na mysli braktee, které skutetné u jehli¢nanu
zname. U araukariovych S$iSek jsou mimoto zndmy zobanovité vyrastky na Stitcich
Supin. Tyto vyriistky nejsou vSak identické se zfetelné Zilkovanymi listy Dammarites,
podobné jako poedplrné Supiny jinych konifer. Mimoto si lze téZko predstavit brakteu,
ktera by odpadla jeSté pred uplnym dozranim SiSky a zanechala po sobé listovou stopu.

Na zéakladé podrobného rozboru morfologie popisovanych ttvarti autor této prace
navrhuje synonymiku, jak je uvedena na str. 53. Jméno Krannera mirabilis CORDA
in RENGER je nutno povaZovat za pozdé&ji publikovane, jakkoli se jiZ v paleobotanické
literatufe vZilo. Rukopis J. A. Cordy se zatim nepodarilo najit a miZe ndm tedy slou-
Zit pouze jeho Cesky preklad K. Rengera (1866, p. 133—135). Na zakladé morfologické
totoznosti druh@ Dammarites albens PRESL a D. crassipes Goeppert je nutno zvyhod-
nit druh Dammarites albens PRESL, které méa prioritu a bylo platné publikovano. Dru-
hovy znak D. crassipes uvadény Goeppertem (1840, 1850) lze povaZovat za ndsledek
piirozené variability tvaru nebo zmén prFi fosilizaci. Ve sbirkdch Néarodniho muzea je
uloZeno mnoho exempléfid, jejichZ ,;stopky“ maji nejrizngjsi délku a pramér. ]Jsou to
viastng ¢asti ten$i vétve nebo kminku, nesouciho zdufely osni utvar. Ve zplisobu jeho
zachovani a odlomeni neexistuje Zadna pravidelnost, jak by tomu muselo byt u prave
Sisky. Autor této prace se tedy v podstaté ztotoZiluje s interpretaci . Velenovského.

Tomu odpovida i epidermadlni stavba Dammarites albens PRESL, jak ji bylo moZno
zjistit na zuhelnat&lych zbytcich listh. Zbytky Sirokych soub&Zné Zilkovanych listd se
za$picatélou Spici byly jiZ dlouho znédmy nejen z piskovcil, jak popisuje Velenovsky
(1885). V odkryvu cihelny v Praze-Hloub&tiné i na jinych lokalitdch sladkovodniho
cenamonu (nap¥. VySerovice) autor této prace sbiral hojné ulomky se zachovanou
kutikulou. Teprve ndalez kolegy dr. K. Drdbka v8ak umoZnil spojit tyto roztrousené lis-
ty s uréitou Sasti ndkteré znamé kiidové rostliny. Jedna se totiz o upinou ,8i8ku”
Dammarites albens, kterd na svych vystupcich nese zachované kutikuly Sirokych pen-
tlicovych listii v prirozené pozici (Pl. 6), I pfes nepfiznivé zachovani kutinové blanky
bylo moZno alespoil zhruba popsat epidermis téchto list. Charakteristckym znakem
listh jsou hypostomatické Cepele, na jeichZ spodni strané jsou hojné prdduchy sesta-
veny v podélnych isolovanych radach. Priduchové Stérbiny jsou orientovany podélné;
priduchy maji charakter typicky pro nahosemenné a jehli¢naté rostliny (Pl. 8, fig.
2—6). Presto vSak jsou zde znaky, upominajici na paleozoické kordaity (iada pri-
ducht, tvar Cepele, husté Zilkovdni aj.). Priduchy jsou nezvykle velké, ¢asto dicyklic-
ké, jen malo vyrazné&ji kutinizované neZ ostatni epidermdlni buiiky. Zajimavym zna-
kem obdélnikovitych epidermélnich bunék jsou ztlustlé pfri¢né stény (Pl. 8, fig. 1).
Zhodnoceni téchto znakd vSak bude jeSté vyZadovat dalSi podrobné analyzy na lépe
zachovaném materidlu. S urcitosti se ukézalo, Ze kutikula listi z hloubé&tinského na-
lezu souhlasi s kutikulami jednotlivé nachazenych listi s podobnou morfologii.

Z druhohor Evropy a Sovétského svazu jsou zndmy podobné nalezy listd, popisova-
nych pod nejriznéj$imi rodovym nézvy. Jejich kutikuly jsou v8ak bud zcela neznamy,
nebo nedostateéné prozkoumdény. I v tomto pFfipadé bude zapotfebi rozsdhlej$i srovné-
vaci studie.
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Zaveéry z predloZené studie lze shrnout pfibliZzné do téchto nékolika bodi:
Dammarites albens PRESL zcela uritd nédleZi k rostlindam nahosemennym.

Na zakladé kutikularni analyzy lze zjistit urcité vztahy k jehli¢nantm, jakkoli
morfologie a anatomie listh pFipomina paleozoické kordaity.

Siskovitd jadra nenéleZeji rozpadavym S§i§kdm z C&eledi Araucariaceae. Nejpravdé-
podobnéji predstavuji zkamenélé ¢asti zdufelych kminkd nebo vétvi, nesoucich
pentlicovité listy na Supinovitych listovych jizvach (ve smyslu Velenovského).
Listy Dammarites albens PRESL byly hypostomatické, pravdépcdobné koZovité,
tuhé a opadavé.

O celkovém vzhledu nemédme pPesnych informaci, profeZ je nutno se pfidrZet zaji-
mavé interpretace Velenovského (1. c.). Tento autor predpoklddéd, Ze $lo o rostlinu
nizkého vzristu, nesouci na tenkém kratkém kminku kulovity osni dtvar s chocho-
lem listG. Je ostatné pravdépodobné, Ze dlouhd tenka vétev by téZko byla schopna
nést tak masivni dGtvar vysoko nad zemi.

Doli¢ky nad jizvami nejsou doposud uspokojivé vysvétleny. Mohou vSak predsta-
vovat dutiny po odolné&jSich svazcich cévnich, vstupujicich do lista.

Ve svém celku byly 8iSkovité vypadajici zdufeniny alespoii ¢astedn& dfevnaté, uZ
vzhledem k lépe zachovanym povrchovym podrobnostem. Vnitfni stavbu zatim na-
prosto neznéme.

Vzhledem k morfologické podrobnosti druhl Dammarites albens PRESL a D. cras-
sipes GOEPPERT lze oba druhy sloutit do jediného druhu D. albens PRESL. Je to
vSak zavér d&ist& formdlni, tj. vzhledem k platnym pravidiiim botanické nomen-
klatury.
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EXPLANATIONS OF PLATES

Original specimens and preparations figured in this paper are deposited in the
palaeobotanical collection of the Department of Palaeontology, National Museum,
Prague, Vaclavské namésti 68, Czechoslovakia. Collection signature is indicated here
under the numbers of Inv. Cat. F.

PLATE I

1, 2

Dammarites albens PRESL. The holotype figured in Sternberg 1838, Pl. 52, figs.
11, 12, in Reuss 1846, Pl 49, figs. 6—8 as Dammara albens (PRESL) CORDA, in
Renger 1866, PlL. 1, fig. 2 as Palaeostrobus crassipes (GOEPPERT) RENGER and
in Velenovsky 1885, Pl. 4, fig. 2 as Krannera mirabilis CORDA in lit. The flattened
disk-shaped candstone cast with clinging leaf scars. Locality Novy BydZov near
Hradec Krélové, eastern Bohemia, Peruc Formation, Cenomanian. F 82, nat. size,
views of both sides of the cast.

Photo M. Péralova.

Dammarites albens PRESL. The type specimen of Krannera mirabilis CORDA in
RENGER (Corda’s manuscript Pl. 13, fig. 1) figured in Renger 1866, PI. 1, fig. 1 as
Palaestrobus mirabilis (CORDA) RENGER, in Velenovsky 1885, Pl. 4, fig. 7 as
Krannera mirabilis CORDA in lit. The oval cone-like part of the stem with pro-
truding leaf scars, transversal grooves and pits above the scars are visible as
well as perpendicular wrinkles on adaxial sidej of the scars. Locality Nehvizdy,
east of Prague, central Bohemia, Peruc Formation, Cenomanian. F 134, nat. size.
Photo M. Paralova.

Dammarites albens PRESL. The type specimen of Pinus papyracea CORDA ex
RENGER, mentioned by Renger 1866, p. 137. Outer impresion of the cone-like
stem with preserved leaves (at the left margin of the fossil). Renger assigned
it to Palaeostrobus mirabilis (CORDA) RENGER. Locality Nehvizdy, east of
Prague, sandstones of the Peruc Formation, Cenomanian. F 135, nat. size.

Photo M. Péralova.

Krannera mirabilis CORDA in lit. sensu Velenovsky 1885, p. 1—6, Pl 1, fig. 10.
“Fruit-like” sandstone cast. Locality Nehvizdy, Peruc Formation, Cenomanian. F
151, nat. size.

Photo M. Péaralova.

Krannera mirabilis CORDA in lit. sensu Velenovsky 1885, p.1—6, Pl. 1, fig. 18. The
sandstone cast with ”stalk“ remain and corroded surface — see fig. 7 detail.
Locality Nehvizdy, Peruc Formation, Cenomanian. F 152, nat. size (fig. 7 ca
1,5 X

Photo M. P4ralova.

PLATE II.

1 2.

Dammarites albens PRESL. The holotype figured in Goeppert 1841, Pl. 53, fig. 3
as Dammarites crassipes GOEPPERT. The plastic cast copy deposited in the
Muzeum Paleobotaniczne Uniwersytetu Wroctawskiego. Locality probably Chelm-
sko Sl. (Schomberg) south of Kamienna Gora, Poland, Cenomanian. Ca 1,5 X.
Photo Mgr. V. Micek.

PLATE III.

1,

Dammarites albens PRESL. The specimen figured in Renger 1866, Pl. 1, fig. 3, as
Palaeostrobus crassipes (GOEPPERT) RENGER and in Velenovsky 1885, Pl. 4, fig.
4 as Krannera mirabilis CORDA in lit. The sandstone cast with leaf impressions
(at the right margin) of the fossil). Locality Nehvizdy, east of Prague, central
Bohemia, Peruc Formation, Cenomanian. F 138, nat size. Photo M. Paralova.



Dammarites albens PRESL. The specimen figured in Renger 1866, Pl. 1, fig. 4 as
Palaeostrobus crassipes (GOEPPERT) RENGER and figured in Velenovsky 1885,
Pl. 4, fig. 1 as Krannera mirabilis CORDA in lit. In the specimen slightly pro-
truding leaf scars with transversal grooves are visible. Locality Nehvizdy, Peruc
Formation, Cenomanian. F 140, nat. size. Photo M. Péaralova.

Dammarites albens PRESL. The leaf impression figured in Velenovsky 1885, Pl.
1, fig. 5 as Krannera mirabilis CORDA in lit. The upper part of the leaf blade
with pointed apex. Covered by limonite. Locality Nehvizdy, Peruc Formation,
Cenomanian. F 153, nat. size. Photo M. Paralova.

Damarites albens PRESL. Part of the stem surface. The vertical arrow indicates
the leaf impression in natural position, the horizontal one shows transversal gro-
ove on the scar. Locality Nehvizdy, Peruc Formation, Cenomanian. F 150, ca
1,5 X. Photo M. Péaralova.

Dammarites albens PRESL. Part of the stem figured in Pl. IV, fig. 3, showing the

shape of protruding leaf scars. Locality Nehvizdy, Peruc Formation, Cenomanian.
F 147, nat. size. Photo M. Paralova.

PLATE IV.

i %

Dammarites albens PRESL. The cone-like stem with distinct impressions of the
leaves in natural position at the clinging leaf scars (compare the specimen with
the Presl’s holotype in Pl. 1, figs. 1, 2!). Locality Vojice near Ji¢in, eastern Bohe-
mia, Peruc Formation, the Cenomanian sandstone. F 146, nat. size. Photo M.
Paralova.

Dammarites albens PRESL. A sandstone cast with poorly preserved surface.
Locality Nehvizdy, east of Prague, central Bohemia, Peruc Formation, Ceno-
manian. F 174, nat. size. Photo M. Péralova.

Dammarites albens PRESL. A part of the stem surface with evidently woody pro-
truding leaf scars. The arrow indicates leaf remains in natural position. See
also distinct vertical wrinkles on adaxial side of the scars. Locality Nehvizdy,
Peruc Formation, Cenomanian. F 147, nat. size. Photo M. Péralova.

Dammarites albens PRESL. Both apical and basal views of a free sandstone cast
with clinging leaf scars and stalk-like remain of shoot. Locality Podhorni Ujezd
near Hofrice, eastern Bohemia, Peruc Formation, Cenomanian. F 149, nat. size.
Photo M. Péralova.

Dammarites albens PRESL. A part of carbonized leaf. Locality Hloub#&tin brick-
kiln, Prague, central Bohemia, freshwater claystones of the Peruc Formation,
Cenomanian. F 144, ca 1,5 X. Photo M. Péralova.

PLATE V.

1—4. Dammarites albens PRESL. Free sandstone cast with preserved stalk-like part of

the shoot. Four different views of the same specimen: 1 — apical, 2 — lateral,
3 — basal and 4 — opposite lateral view. Locality Nehvizdy, Peruc Formation,
Cenomanian. F 148, ca. nat. size, Photo M. Péralova.

Dammarites albens PRESL. The specimen figured in Velenovsky 1885, Pl. 4, fig.
9 as Krannera mirabilis CORDA in lit. About 2 cm long remain of the shoot pre-
served. Traces of leaf scars are observable on the surface of the shoot (fig. 6).
Locality Ji¢in, eastern Bohemia, Peruc Formation, Cenomanian. F 139, nat. size.
Photo M. Paralovéa, sketch the author.

Dammarites albens PRESL. Apical part of poorly preserved sandstone cast of
cone-like stem (lower part of the figure) and outer impression belonging to it
(upper part of the figure). Spiral arrangement of the leaves can be seen. Loca-
lity Nehvizdy, Peruc Formation, Cenomanian. F 170, nat. size. Photo M. Pé4ralova.
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PLATE VL

1

AN
w

Dammarites albens PRESL. A sandstone cast with destroyed surface. Only the
pits between the scars are preserved. Locality Nehvizdy, Peruc Formation, Ceno-
manian. F 171, nat. size. Photo M. Péralova.

Dammarites albens PRESL. Basal view of free sandstone cast. Radially oriented
pyramidal cavities are visible as well as the remain of the shoot. The shape
and position of the cavities correspond with the surrounding leaf scars on the
surface. The cavities towards the axis of cone-like stem resembling the structure
of coniferous cones (see also Description and Discussion). Locality Nehvizdy,
Peruc Formation, Cenomanian. F 169, nat. size. Photo M. Paralovd, sketched by
the author (fig. 2).

Dammarites albens PRESL. Part of carbonized leaf. Locality Hloubg&tin brickkiln,
Prague, central Bohemia, freshwater claystones of the Peruc Formation, Ceno-
manian. F 143, nat. size. Photo M. Paralova.

Dammarites albens PRESL. Part of carbonized wide ribbon-shaped leaf. Locality

Hloubétin brickkiln, Prague, central Bohemia, freshwater claystones of the Peruc
Formation, Cenomanian, ¥ 142, nat. size. Photo M. Pdralové.

PLATE VIL

1—3. Dammarites albens PRESL. The claystone impression of the cone-like stem. At

the base of it remains of the leaves are visible in natural position, bearing parti-
cules of the coal matter with cuticles. The arrows show the place from which
the sample for cuticular analysis was gained. (See also Pl. 8, figs. 1—6). The
leaves cover the underlying leaf scars and copy their shape (3). Locality Hloubé-
tin brickkiln, Prague, central Bohemia, freshwater claystones of the Peruc Forma-
tion, Cenomanian. F 141, nat. size (1) and ca. 3,5 X (2,3]). Photo M. Péaralova.

PLATE VIIIL

1, 2.

70

Dammarites albens PRESL, Upper (1) and lower (2] epidermis of the leaf. From
the specimen F 141 (see Pl. VII, figs. 1—3). Stronger cutinization of transversal
walls of epidermal cells (1) and part of stomatal row (2). Locality Hloubé&tin,
Prague, Cenomanian. Preparations F 155 a, b, ca. 200X. Photo the author.

Dammarites albens PRESL. Lower epidermis with distinctive single rows of sto-
mata. Locality Hloubétin, Prague, Cenomanian. From the specimen F 000. Pre-
paration F 000, co 63 X. Photo the author.

Dammarites albens PRESL. Lower epidermis of undermacerated leaf Locality
Hloub&tin, Prague, Cenomanian. From the specimen F 167. Preparation F 168, ca.
160 X. Photo the author.

Dammarites albens PRESL. Two details of stomata on the lower epidermis of the
specimen F 158. Locality Vy3ehorovice, east of Progue, freshwater claystones of

the Peruc Formation, Cenomanian. Preparation F 157, ca. 200 X. Photo the
author.





