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INTRODUCTION

Presl (in Sternberg 1838: 203, PI. 52, figs . 11 , 12) described an interes
ting plant remain from the Upper Cretaceous sandstones near Navy
Bydzov (Bohemia) . It is a flattened sa nd ston e cast of a sphaeric cone
like body. The disk-shaped cast is about 45 mrn lo ng an d 54 mrn wide
and cover ed by spira lly arranged rhombic flat scale-like projections (PI.
1, figs . 1, 2) . After comparison with similar organs of living plants Pres I
was sure to find out affinities to th e fossil to the family Araucariaceae. He
named it Dammarites albens PRESL taking its identity with the cones of
recent Agat his spp. for granted.

La ter many authors expr essed their opin ion as to the systema tic and
nature of this problematical fossil. Rengel' (1866) qu oted th e Cze ch
transl ation of Corda's manuscript in whi ch allegedly similar cone was
de scribed as Krannera mirabilis independently on Presl 's description .
Velenovsky (1885) and Bayer (Fric and Bay er 1900 , 1902) also mentio 
ned Corda's wo rk to be deposited in the lib rary of the Department of
Bota ny in the National Museum, Prague . Th e author has searched for this
manuscript without any success. It seems to be lost. Vel en ovsky (I. c. )
pr efer red Corda's binominal although it was n ot pu blished and Presl's
name has an evident priority. In this way the name Krannera mirabil i s
has com e into current practise in paleobotanical literature. Nevertheless
afte r The Code of Nomenclature Dammarites albens was validly publi
shed and it will therefore be used in th is paper as a correct name instead
of Krannera mirabilis.

The author wants to sum up the data known until now and to present
h is new investiga tion conc erning Dammarites PRESL.
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DESCRIPTION
Cone-like casts

The sandstone casts with the structure of Dammarttes 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 "sta lk " is observable. It is about 10 mm
in diameter (PI. 2, fig. 1, PI. 4, fig . 5, PI. 5, figs. 1-6, PI. 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, PI. 2, PI" 3, figs. 1, 2, PI. 4,
figs. 2, 4, 5, PI. 5, Ilgs, 1-6, PI. 6, figs. 1-3) . Sometimes only a part of
the "cone" surface is impressed in the sandstone (PI. 1, figs. 3, 4, PI. 3,
figs . 4, 5, PI. 4, figs . 1, 3, PI. 7) . Two rare claystone impressions are also
known from the Cenomanian of Bohemia (e . g. PI. 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 (PI. 1, figs. 1-3, PI. 2, PI. 3, figs. 1, 2, 4, 5, PI. 4, figs.
1-5, PI. 5, PI. 6, figs . 1-3, PI. 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 (PI. 1, figs. 1, 2) the scales
cling together, but in the collection there are other specimens with the
protruding ones (PI. 1, fig, 3, PI. 3, fig. 5, PI. 4, fig. 3). ,This fact gives a
chance to observe other details. On the abaxial side of the projections
there are transversal grooves (PI. 1, fig . 3, PI. 3, fig. 2, 4, PI. 7) and
small pits above them (PI. 1, fig . 3, PI. 4, fig . 2, Pl. 6, fig. 1). The adaxial
side of each projection can be more or less perpendicularly wrinkled (PI.
3, fig . 5, PI. 4, fig. 3, PI. 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, PI. 3, fig s. 2, 4, PI. 4, figs. 2-5, PI.
7). The inner structure of the cone-like casts is not well known. In one
badly preserved specimen from the Vyserovtce locality radial and nar
rowly pyramidal cavities can be seen corresponding to the surrounding
surface projections (PI. 6, fig. 2, 3) . Another specimen from the Ceno
manian sandstones from Msene near Budyne nad Ohtf (Bohemia) bears
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so me remain s of wood-like structures fossilized by limonite. The se 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 th e specimens with the preserved stalk-like remains (PI. 5, fig s. 5,
6) as well as in bald stems belonging probably to Dammarttes 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 calcula ti ons , however, must be corrected. The detached bald stems
are assigned to Dammarites albens on the basis of collector's opinion
only.

Goeppert (1841 ) described simila r cone-like cas ts from the sandstones
near Schomberg Silesiae (1. c. p. 122, PI. 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 corr ec t opini on as to the identit y of both
species. I have s tu died only the ph otographs of a plastic cast of Goep 
pert's holotype and fo und the surface structure of both species to be
identical (PI. 2, figs . 1-2). Similarly the shape of stalk of D. crassipes
resembles that of D. albens. Some slig ht differences might have arisen
secondarily in the sediment, or they can be explained as natural varia
bility.

A very inte resting sandstone cas t is described and figured in Schimper
(1870: 255, PI. 76, fig .2) from the Cretaceous sediments ne a r Nog ent-Ie
Rotrou, north-east of Le Mans, France. It was named Aroucaria cretacea
BRONGNIART. The surface morphology of the specimen seems to be
similar to Dammarites albens.

Leaves

The sys tema tic and morphological in terpretation of Dammarttes albens
is complicated by the casts and impressions in which leaflike remains
are pr eserved. Ren gel' (1866, PI. 1, fig. 3) first figured su ch cast with
distinctive leaf-like impressions. Later Velenovsky (1885 , PL 1, figs . 1-7,
PI. 4, fig . 4) described and figured isolated long ribbon-sha pe d leaves
fro m the Cenomani an sandstones near Neh vizdy (e ast of Pra gue). Man y
such deta ched leaf remains have been found in the Cenomanian clay
stone and sandstone fr eshwa te r beds (Peruc Formation) in Bohemia up
to now. In 1965 I got an imp ort ant claystone im pression of the cone- like
body wi th carboni zed leaves in natural position. My coll eague dr. Dra 
bek happened to find this specimen in the brickkiln quarry near Hloube
tin in Prague (PI. 7, figs . 1--3) . The specimen originates from a lower
dark clays tone deposit ab ove the basa l sandy sediment. The claystone is
impregnated by pyrite and sulfates . Because of the presence of water
horizon the fossil is rath er da mmaged by sulfatic solutions. Nevetheless
the cuticle of the leaves was obtained and ma cerated. At the same time
I ma cerated the cutic les of similar ribbon-shaped le aves solitarily found
in the same sediment. On the basis of the compariso n between the sand-
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stone and claystone specimens the leaf mor phology and epidermal struc
ture can bedescrtbed as follows.

Morphology

Single, oblongly lanceolate to ribbon-shaped leaves up to 40 em long
(and probably more because of partly preserved specimens], 1-5 ern
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, PI. 3, fig.
3, PI. 4, fig. 6, PI. 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 difficult because of cracked cuti
cles. 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 (PI. 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 ar e 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
hut rarely. Another kind of cell s 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 (PI. 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

52



arranged in wedge-shap ed rows between the stom atal areas. They are
distinctly el ongated, 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 (0,0 55 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 cutint zed like in th e up per ep idermis
(PI. 0, figs .O).

The de scribed epidermides are of gymnospermic appearance (they
re call closely coniferous hypostomatal leaves) . The leaves obviously
belong to th e cone-like fossils de te rmined as Dammarites albens PRESL
(PI. 7, fig s. 1-3). Identical structures were observed in the le av es soli
tarily dispersed in the Cenomanian freshwater de posit s as well as in the
le aves found in direct connection to the above mentioned cone-like speci
men from Hloubetm. On the basis of cuticular analysis Dammarites
albens Presl can be det ermined as a gymnospermi c plant.

SUPPLEMENT

Velenovsky (1885 : 5, PI. 1, fig s. 10-13, 18) described and figured flat
tened globular ca sts from the Cenomanian standstones near Nehvizdy
(Boh emia ). Roundish stalk-like tra ces are visible on the casts (PI. 1, figs .
5- 7J . According to Velenovsky 's opi n ion the cas ts represent fruit re
mai ns of Krannera mirabilis CORDA in lit. They are about 3 em in dia
meter, their surface sm ooth, sometimes covered by shallow depressions
or irregula r ly corrode d (PI. 1, figs. 6, 7 J. They were collected solitarily
detached in the sandstone among the leaves of D. albens. The re is no
evidence of th eir connection with the described fossil. Vel enovsky empha
sized their r esemblance to the fruits of Cordaites spp. It is rather sur
prising tha t th e shape of the fruit-like casts resembles the shape of the
"c ones ". This fac t gives a chance to interpret the "fruits" as mor e or less
cor roded cone-like casts or as the casts of their inner part. Neithe r these
presum ptions nor Velenovskv 's sugg estion have been proved. The pr o
blem may be expla ined aft er more convincing specimens ha ve been found.
For the tim e being the fruit -like casts cannot be inc lud ed into the syno
nymy of Dommartt es al bens,

SYNONYMIC

Family Kranneriaceae CORDA in RENGER, 186 6
(syn. Dammarttaceae KNOBLOCH, 1973)

Genus Dammarites PRESL in STERNBERG, 1838
1866 Krannera CORDA in RENGER, p. 133 - 135
1866 Palaeostrobus RENGER, p. 135-137
1873 Lepidocaruopsi s STUR, p. 3
Typ e species
Dammari te s a lbe ns PRESL in STERNBERG, 1838
PI. 1-8, te xtfigs. 6-7
1838 Da m mar i tes albens PRESL in STERNBERG, p. 203, PI. 52, fig s.

11, 12.
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1873
1885

1841
1841
1846

1866
1866
1866
1866

Elabellaria chamaeropijolia GOEPPERT, p . 120, Pl. 52.
Dammarites erassipes GOEPPERT, p. 122, Pl. 53, fig . 3.
Dammara albens (PRESL) CORDA in REUSS, p. 92-93, Pl. 49,
figs. 6-8.
Krannera mirabilis CORDA in RENGER, p. 134-135, Pl. 1, fig. 1.
Pinus papyraeea CORDA ex RENG ER, p. 137 (pro synonyme).
Palaestrobus mtrabilis (CORDA) RENG ER, p. 137, Pl. 1, fig. 1.
Palaestrobus crassipes (COEPPERT) RENGER, p. 137-138, Pl. 1,
figs . 2-5.

1870? Arauearia cretacea BRONGNlART ex SCHIMPER, p. 255, Pl. 76,
fig. 2.
Lepidoearyopsis urestphaleni STUR, p. 3.
Krannera mirabilis CORDA in lit.: Velenovsky, p. 1-6, Pl. 1, figs.
1-7, Pl. 4, figs. 1, 2, 4, 7-9 (non Pl. 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 Kralove, eastern Bohemia, Czechoslova
kia, figured and described by Presl (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 lnv. No . F 82 . (The specimen lnv. 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 Brad,
Vyserovice, Msene near Budyne nad Ohl'I, Vojice near Jieln, Kralupy nad
Vltavou, Hortce, Charvatce: sandstones: Praha-Chuchle?, Praha-Hloube
tin, Kralupy nad Vltavou, Bohdankov near Hodkovice nad Mohelkou, Li
dice near Slany ; claystones. Poland - Chelmsko si. (Schomberg); ? the
Cenomanian sandstones. (After Velenovsky 1889, Frie and Bayer 1900,
1902, Presl 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 Araueariaeeae (Presl, Goeppert, Corda, Ren
gel', Frtc ].
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2. The fossil is a swollen part of the s tem similarly as tubero us stems of
Cycads (Velenovsky l .

Figs. 1-6
Schemati cal ill ustrations of different inter pretati ons of Dammar i t es albens PRESL.
1 - Presl supposed that the casts represented fossil fem ale cone wit h affin ity to
Aqathis. 2, 3 - Renger considere d the foss il t o be a closely Ara ucarian cone cove
re d by "s tt pules" [bract-scales ) growing out of ovul iferous scales (2) . Later the "stt
pules" fe ll off mature cone (3). 4, 5 - Acco rding to Vela novsky's in terp retation the
cone-like stem is formed by crowded leaf scars bearing rib bon-shaped leaves at trans
versal grooves (4). Later th e leaves fe ll off th e stem (5) . 6 - Id eal lon gitudi nal sec
tio n of the cast and outer impression as seen in the sandstone. Left - th e ca st wit h
leaf scars, right - the outer impressio n with the rem ains of the le aves. White space
in dicates th e mo st resistent st ru ctu r es of the fossil , which were th e last to be des
troyed . Fig. 1 is schem ati call y sk et ched after Presl ( in Sternberg 1838) an d liv ing
Agath is sp . Figs. 2, 3 afte r Renger [1866, p. 135-137). Figs. 4, 5 mod ified after Vele
novsky [1885, PI. 4, fig. 8) . Fig. 6 is a re construction a ft er severa l specimens. For
explanation see Discuss ion . Sketc hed by th e auth or .

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 specie s Krannera mirabilis (after Renger 's verbal trans-

55



lation of Corda's manuscr ipt 1866, p. 133- 135). Corda provisionally as
signed the fossil near to Cycadales and Coniferal es consider in g it as a
con e-li ke fruit in certae sedis. Later he a ccepted 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 (F ig. 1) .

Renger's interpretation (1 866, 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. mirabil i s and P. crassipes.

The type spe cimen of Kranera mirabil is CORDA in RENGER (1. c. PI.
1, fig. 1) with dis tanct ively protruding "scales " and small pits between
them was assigned to the species Palaeostrobus mirab ilis (CORDA) REN
GER (see PI. 1, fig . 3) .

Presl's holotype of Dammarites albens (1. c. PI. 1, fig. 2) an d Goep
pert's species represent the species Palaeostrobus crassipes (GOEPPERT)
RENG ER (see PI. 1, figs. 1, 2, PI. 2) . Rengel' al so assigned Pinus pa pyra
cea CORDA ex RENGER and two other s pe cimens fr om the Peruc Forma
tion (1. c. PI. 1, figs. 3, 4) to the sa me sp e cies - see PI,. 1, fig . 4, PI. 3,
figs. 1, 2.

Rengel' also su pposed tha t th e genus Palaeostrobus is a fossil cone
with affinities to the genera Ar aucar ia and Agathis. He r igh t ly recognized
that cone-like impression described as Pinus papyracea CORDA ex REN
GER repr esen ted in fa ct an ou ter impression of the surfa ce of Damma
rites albens. In the specimen leaf impressions are observable (PI. 1, fig .
4 ) simil ar ly as in the second . foliage cone-like cast figured by Rengel'
( PI. 3, fig. 1). As mentioned above these specimens were a lso assig ned
to the species Palaeostrobus cr assipes (GOEPPERT ) RENGER. Rengersug
gested three phases of the "cone" de velopment of P. crassipes (figs. 2, 3)
on the basis of the difference in pr eservation.

The juvenil e phase is represente d by the "cones" wi th clinging "sca
le s " (as in Presl's holotype). Duri ng the next phase parallelly veined "sti
pules" grew out between the "scales" (as in the specimen of Pinus pa
pyracea CORDA ex RENGER) . Rengel' supposed that small pits between
the "scales" represented the remains of vascular bundles penetraiting
into the "stipules", In the third and ultimate phase the "s t ipules'' fell
off protruding "scales" . Th e leaf impression in the cone-like fossils were
interpreted as " stipules ". In my opi ni on it w ould be bet ter to ca ll them
bracteae (bract-scales) a ccording to Velenovsky's note (1885, p. 3) .

This determination is ra th er confusing. The above mentioned phase s
of developmen t were de scribed on the basis of dif ferently pr eserved
specimens assigned by Rengel' to the species Palaeostrobus cra ssipes
(GOEPPERT ) RENGER. But the species Palaeostrobus mirabil is (CORDA)
RENGER obvious ly represen ts th e "th ird phase" with pr otrudin g "scales".
Hence the specimens figured and described by Rengel' can be assigned
to one s pe cies. In the mention ed co ll ec ti on of the Natio na l Museum in
Prague there a r e specimens showing the transitional stages of the "con e"
sur fac e from clin ging "scales" to protruding ones .

5A



A. Fri c (1871 ) published a reco nstruc tio n of the described "c one". He
considered it to be a pine cone situa ted on a shoot bearin g the sp ira ll y
attac hed 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 th e
"c one scales". The authors, however, did no t bring su ch evid enc e. Neither
between the "sc ales" nor in the transverse secti ons of the "cones " any
remains of seeds have been found. This interpretation is hardly accept
able also from another reason, Araucart an cones desinte grate into indi
vidual scales. It is most probable that also individual free scales of D.
aibens should have been found. Such phenomenon was not observed in
this species. Somewhat morphologi call y similar co nes are known from
the English Jurassic (as also mentioned by Rengel' ), but their Ara ucarian
origin was proved (Seward 1919) .

Renger 's hypothesis can not be accepted bec ause the idea of an Arau
car ian con e (or closely Araucar ian cone ) with falling-off bractae (" sti
pules" ) is rather confusing. The br act-s cales in Conifers are developed
in an early stage, but later they either gr ew tog ether wi th ovuliferous
scales (Araucariaceae), or are persistent under ovuli fero us sc ales (e.
g. Pinaceae j . In mature Araucarian cones the special processes of bract
sc a les can be seen. But they are not identical with the leaves observed in
the "cones" of Dammarites albens.

The hypothesis sugges ted by Velenovsky (1885, p. 2-3) takes this fac t
into consideration. The author did not believe the casts to be rea l cones
He interpreted them as swollen parts of stems formed by crowde d woody
leaf scars. The author r ecogn ized approximately two phases of their
development (Fig. 4, 5) . At first swo llen masive leaf scars grew aut of
the stem (shoot) forming globular cone-like body. Long Cordaites-like
leaves were attach ed in transversal grooves to th e abaxial side of th e
scars. The pits above the scars can be interpreted as the remains of leaf
tra ces. The second phase is ch a racterized by shedding off th e leaves.
These two phases can be seen in diff erent specimens. Moreover Velenov
sky specula te s about the appearance of th e livtng plant D. al bens. He
supposes it to be a low plant br anching slightly or not at all , with a thi n
stem widening upwards into the described cone- li ke form. Cor iaceous
and ribbon-shaped leaves were situated in wood leaf scars. At th is oc
cassion th e author re members Saporta's Bolbopodium pictaoiense from
the Jurassic of France and tuber ous stems of living Cycads. Seward
(1919, p. 248) also suggests the possibility of co mparing D. albens with
Cycadean stems. On the contrary he does not believe that such stems
cou ld bear Cordaites-like leaves.

Velenovsky's interp retation is suppor ted ma inly by the fin ds of com
pletely preserved cone-li ke casts. The ab ove mentioned speci men (PI. 6,
figs. 2, 3 ) fro m Nehvizdy, bears, however, the indica tion of ra dial pyr a
mida l cavities directed to the central axis of th e fossil like the scales.
But the or ig in of the caviti es cannot be proved and they could be hard ly
considered as real scales. Mostly the whole sp ecimens 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
Valenovsky (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 transrered in the plane. Rhornbs indicate the position of the scars, numbers
show the succession of <the cars in both sinistral and dextral spiral rows [parastlchi 
diHerence 8 and 13) as well as the succession in vertical rows [orthostichi - dif 
ference21). 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 Hloubetin 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 prese rved and flatt ened, partly dam 
maged by irregular pyritization. Moreover precise sections cannot be
prepared because of the surrounding sediment. It seems that th e 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 Te mpskya uarians fro m the Creta ceous sandstones of Bohemia) .
It is surprising that the Dammarites fossils similarly petrified have not
been found.

The qu estion of the origin and sys tema tic 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 le aves with those of livin g
and fossil gymnosperms.

The epide rmides of Cycads ha ve a quite different structure. Neither the
leaves of similar morphology occur am ong them (Zamia J, th erefore the
affi nit y of the fossil to Cycadales is highly improbable. The analogy in
the cutic le st ruc ture could be found rather in the Cordaites spp. and
Con ifers.

One of th e outstanding fe atures of the cuticle of D. albens is a rather
clos e arrangement of large pores in single longitudinal rows regularly
distributed on the whole surface of one side of the leaf. The cutin ization
of the pores is partly accented by a more cutinized ring along lateral
subsidiary cell s . Stomatal apertures are always longitudinally ori entated.
Th is phenomenon is me t with both in living and extinct Conifers. Another
situa tion is in the family Araucariaceae to which the cone-like stems
have been assigned. The genus Araucaria has in se ction Colymbea the
species with widely lanceolate hypostomatal le aves e. g. Araucaria bid
unllii, but mostly they are amphistoma tal. The longitudin ally ori enta ted
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 distin ctly that no affinity with this
genus can come into consideration . The author therefore does not bel ieve
Presl's interpretation to be well-founded.

In other types of Conifers the genera with similar epidermal features
as th e de scribe d species are certain ly to be found (e . g. in Podocarpa
ceae, Podozamitaceae, Cephalotaxaceae, Pinace ae etc. J. Widely lance o
late leaves of these Conifers can have characteristic arrangement of
stomata in strips (especially the species Podocar pus and Podozamites e.
g. Podocarpus anqusti jolius, P. costatis, P. elongata etc. ). Sometimes the
epidermal walls are straight (Podoza mites spp. ) or undulated (Podocar 
pus spp .], The pores, however, are rather small and no distinct cutinlza
tio n of transversal cell walls is to be seen. Neither in other groups of
Conifers identi cal epidermal structure with D. albens could be found , nor
the outer morphology of leav es of the de scribed 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 le aves of D. albens
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with dense venation and stomata on one side of the blade are analogous
with the Cordaites borassi j ol i us, C. principalis, C. crassus etc. (Harms
and Leisman 1961) as well as the shape of the base an d the apex of the
leaves of D. albens resemble those of the mentioned species. Two to four
interstitial veins typical for Cordaites, mentioned by Velenovsk y [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., PI. 126, fig. 4, 6 e. g.). It ccorresponds to the
kind of cutinization of epidermal cells of D. albens (PI. 1, fig s. 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
[ers 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 groove s as in Rujloria [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 J. Similar solitary leaves from the Me
sozoic were described under different names e. g. Yuccites SCHIMP. et
MOUG., Bambusium HEER, Ptujllotaenia SALFELD, Eollrion 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 arr ived at a conclusion that they we re ne ither Monocotyledonous
no r 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 Iatijolium (HEER) FLORIN.
Teixeira [1959) mentions from the Cretaceous deposits near Vila Flor
(Portugal) morphologically very similar leaves as Ptufllotaen ia sp. (1. C.,

p. 20-21, PI. 11, figs . 6-9, PI. 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 su ggests fo r the leaves of
D. albens a new combination Pelourdea mirabilis .

Some morphologically similar leaves we re described as Krannera mira
bills and K . marqinata (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 fru its from
the Bohemian Cretaceous were described as Eolirion prtmiqenium (Ve
ls no vsky and Vinklaf 1926: 19-20, PI. 2, fig s. 1-4). After a more deta i
led study the author believes these remains to be only the impressions
of wood . The fruits mentioned by the authors in thi s connection have no
direct rela tion to th ese impr essions. The spe cie s Lepidocaruopsis w est -
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phuletii STUR and Elabellaria ctiamaeropiiolia 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 mostly
cores or impressions from the quarries in the Cenomanian sandstones
(Peruc Formation, Bohemia) and have been assigned to D. albens more
or less on the basis of an unfounded hypothesis regarding their affinity
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 Iollowing 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.

3. 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 hypostomattc, 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 leaf scars have no t been explained satisfacto
r il y. 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 in to 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 th e 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 Perue Forma
tion. Especially the leaves occur in the sandstones and claystones either
together with gymnosperms (Nehuizdya obtusa [VEL .) HLUSTIK, Erene
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

piUSPEVEK K SYSTEMATICE A ANATOMII LISTU ROOU DAMMARITES

PRESL IN STERNBERG.

V praci jsou shrnuty dosavadni nazory na pilvod siskovttych utvaru, nalezanych jako
volna jadra nebo otisky v piskovclch ceskeho cenornanu [perucke vrstvy) . Fosilie jsou
zcela ureite rostlinneho puvodu, [ejich povrch [e tvoren suplnovttyml vystupky, sesta
venymi ve spirale. Vystupky jsou bud pevns prittsknute k povrchu vlce mene kulovite
ho telesa, nebo vyrazne vystupu]f v podobe mime oddalenych pahylfi (PI. 1, figs. 1-3).
Nad kazdyrn vystupkern lze na nekterych kusech pozorovat nehluboky doltcek, Na aba
xialnt strans odstavajictch "supin" se nachazi zcela pravidelna prtcna r yha a na adaxi-
alnt strane svisle vraskovani. .

J. B. Presl (in Stemberg 1838) poprva popsal podobny utvar z cenornanskych pis 
kovcu u Noveho Bydzova. Volrie, stlne splostele dlskovite jadro [e pokryto prttisklymi
"supinami" a napadns prtponuna samici sistici konifer (1'1. I, figs. 1, 2J. Presl se dornni
va, ze jde 0 sisku z prtbuznosti rodu Agathis a zvoltl nove druhove jmeno Dummarites
albens, Supinovite vystupky na povrcnu "sisky" povazoval za skutecrie semenne supiny.
Podobna .siska" byla pozdejl popsana jako Dammarites crassipes ze Slezska (Goeppert
1840) . Rengel' (1866) zverejnil cesky preklad Cordova nepublikovancho rukopisu, ve
kterem je popsana podobna siskovitii zkamenehna jako Krannera mirabilis (PI. I, fig .
3) . Pi'i teto pi'flezitosti Rengel' reviduje dosavadrn nazor na puvod techto zajimavych
"siSek" a navrhuje novy rod Palaeastrabus s druhy P. mirabilis a P. crassipes. Na za 
klade cis18 morforogickych uvah a srovnarn s nekteryrni dalSimi nalezy se dommva,
ze "sisky" naleza]! do pribuzenstva araukanovycn rostlin. Poprve si take vsirnl, ze na
nekterych otiscicn JSDU zachovany zbytky Iistovitych utvaru v prfrnem pokracovani
"supin". Odvozuje z toho svou teoril 0 "palistech", vyrustajtcich v urcitem stadiu vy
voje "sisky" ze spcdni eastikazde "supiny" (Fig. 2, 3). Po odpadnutf palistu stska
dozrala a "supiny" se rozevi'ely. Pritorn se objevilo rnisto inserce "palistu" v podobe
maleho du licku a pricneho zlabku na adaxialnl strane .suptny".

kenger zai'adil do druhu Palaeostrobus mirabilis pouze kus, popsany Gordou v nepu
blikovanern rukopise (1'1.1, fig . 3). Do druhu Palaeostrobus crassipes pak zai'adil Preslfiv
holotyp Dammarites aibens, Goeppertfiv Dammarites crassipes, nektera dalsf kusy z cas
keho cenomanu a otisk vne js iho povrchu "siSky" uvedeny Gordou ve vzpominanem
rukopise jako Pinus papyracea (PI. 1, fig . 1-4, PI. 2, PI. 3, fig . I, 2) . V tomto druhovern
rozdeleni lze vystopovat jistou autorovu neduslednost. Do druhu P. mirabilis [e vi'azen
kus, ktery nese vyrazne odstavajici "supiny", podobne [ako je tomu v "dospelem stadiu"
P. crassipes na kterem svou interpretaci Rengel' vysvetluje. Zda se, ze urcite morro
Iogicke nepravidelnosti Cordova kusu (jako napi'. oddiilenejsf roze,stavenf "supin") vedly
autora k tomuto druhovemu rozlisenL Podle zkoumanf vsech dosazitelnych exempliii'il
z paleobotanickych sbfrek Narodniho musea v Praze i z jinych institucf lze vsak i'ici,
ze existuje ceUi i'ada tvarovych pi'echodfi mezi typy s pi'itisklymi a odstavajfcfmi "su
pinami" .

Pozdeji sam Corda (in Reuss 1846 ) pr ij fma Pr eslovu interpretac i a c it uje pOpisovilny
druh ja ko Dummara albens (PRESL) GORDA.

Novej i se problemy c1ammaritovych "sisek" zabyval J. Vel enovsky (1885) . Gitnjepu
vodni Gordilv binom jako Kranne ra mirabilis GORDA in lit. Na bohatsfm sbirkovcrn
materialu a nalezech ojeciinelych siroce pe ntlicovitych listu typu Cordaites buduje vlasl
ni interpretaci pilvodu "siSek". Sisticovite utvary povazuje za jakesi zdui'ele casti viHvi
nebo kmenu (podobne jako u recentnfch cykasovitych). Zdui'eliny jsou podle Velenov
skeho tvoreny vystouplymi a stesnanymi di'evnatymi niisadci, na ni chz vyrilstaJy zmi 
nene siroke listy (Fig. 4, 5, PI. 3, fig . 3) . Autor, zkuseny morfolog, odmita Preslilv
i Religeruv nazor 0 siskove povaze zkameneliny.

Vyzkumy, ktere provadel autor leto prace, pouvrzuji domnenku Velenovskeho. Sisky
Araucaria i Agothis se po dozrani rozpadaji na jednotlive supiny, nesoucf bud ponoi'ene
semeno (Araucaria) nebo volne jednoki'fdle semeno (Agathis). JSQU sice znamy nalezy
celych mineralizovanych avaukariovych sisek, ale jsou podle meho nazoru vzacnejsi
nez naJezy nejruznejsfch volnych supin i'azenych do blizkosti ceJedi Araucariceae (napi'.
Dammara borealis, Aachenia debeyi, Araucario bahemica aj.) . Nejina,k je tomu iv ce s-
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kern cenomau u. Tim zajlrnavejsl j e pr o to Iak t, ze "sisky" ro du Dum mu r ites jsou zuarny
v dr tive vetsine bu d ja ko ce listva kulovi ta ne bo r iizne zplos tela telesa, nebo jaku
otlsky cas t! jejich povrehu (P I. 1-7). Na jedinem exemplart jsem sie e pozoroval jakesi
dutmy, naznacujict vniti'ni paprscttou stavbu jak u s is elc, a le te n to jev miize zaroven
potvrzovat in t er pretaei Velenovsk eho (PI. 6, fig . 2, 3). V blizkosti "sisek" nebyly
pozorovany doposud zadne zbytky skut ecn ych supin, ktere by n s jak souvts ely s vn e jsi
mo r fo lo gif utvaru. Na pl'icnyeh i podelnych l'ez eeh "siskami " jsem ne pozoroval zadne
nazna ky vnitl'ni stavby nebo s tr uk tury odpovidaj iei postaveni pr tpadnych se men.

Naopak je znarno mnoho otisk ii "siSek" se za ch ovan ymi zbytky rovn obeznych zil
kovan ycn s irokych ltstu . [e jich po zice naznacuje, ze se zaehovaly v pu vodrnm posta 
veni na ustovycn [izvach ["supinaeh") - tj. na nasadcich ve smyslu Velen ovskeho.
Rekons trukei na mnoha exernplartc h a z nabrusu n a [tlovcovem zbytku z Hloubetina
[PI. 7 ) lz e zjistit , ze lis ty pris ed al y masivni trunkatrn bazl na adaxialni strane "s u
pin"; dollcky nad "supinami" ve lm i pravdspodobne pl'edstavuji vyus ten t stopy Iis rove.
Po tvrzent teto te orie by ovsern vyzadovalo podrobnejsi anatom lcke studium na nej a 
k ern ml n er a lizovan em (stlieifikovanem)kusu. Doposud vsak takovy nalez nezname.
l iz dn es je vsak rnozno odvrhnout Rengerovu teorn 0 .pallstech ". [ak spravns Vele
novsky, podotyka, Rengel' mel patrne na mysli braktee, ktere skutecne u jehltcnanu
znamo. U araukariovych sisek jsou rmmoto znamy zobunovite vyrustky na stttcicn
supi n . Tyta vyrustkv nejsou vsak Identicke se zretelne zil kovan ymi listy Dammarit es,
pod obns jako podpurne supiny jrnych konifer. Mimoto s t lz e tezko predstavit brak teu,
kter a by odpadla jeste pl'ed uplnyrn do zranim siSky a zanec ha la po sobe listovou stopu.

Na zaklade podrobneho rozboru morfologie poptsovany ch utvara autor teto prace
navrhuje synonymiku, jak [e uvedena nil str, 53. [meno Krannera mirabilis CORDA
in RENGER je nutno povazovat ze pozde]t publikovane, jakkoli se jiz v pa lecbotantck e
li tera tul'e vzilo. Rukopis J. A. Cordy se zanrn nepodal'tl o najtt il milze nam ted y s lnu
zit po uz e jeho cesky preklad K. Renger a (1866, p. 133- 13 5) . Na zaklade morrologicke
totoznostt druhu Dammarites albens PRESL a D. crassipes Goepper t [e nutno zvyh od
nit druh Dammarites al bens PRESL, ktere rn a prtorttu a byl o plaine publtkovano . Dr u
no vy znak D. crassipes uvaden y Goeppe r tem (1840, 1850) Ize povazovat za naslodek
pnrozene variab ili ty tvaru ne bo zm en p l'i fosilizac i. Ve sblrkach Narodniho mu ze a je
ulozeno mnoho exempla ru , [ejtchz "stopky" maji nejruznejs; delku a prumsr. [s ou to
vlastn e casti tensi vetve ne bo km in ku , n esoueiho zdul'ely osni utvar. Ve zpiisobu jeho
zaehovani a odlomeni neexistuje zadna pravidelnost, jak by tomu muselo byt u prave
sisk y. Aut or teto praee s e tedy v podst a te ztotoznuje s in terpretaei J. Vel en ovskeho.

Tomu odpovida i e piderma lni stavba Dammarites a/bens PRESL, jak ji bylo mo zno
zjis t it na zuheln at elyeh zbytei eh li st ii. Zbytky si roky eh souhezne ztlkovanyeh li s til se
zaspicatelou spiei byly jiz dlouho znamy nejen z piskoveii, jak popisuje Velenovsky
(1885). V odkryvu eihelny v Praze-Hlouhetine i na jin yeh lokalitaeh sladkovodniho
ee namonu (napl'. Vyseroviee ) autor teto prace sbi r a l hojne ulomky se za chovanou
ku ti kul ou. Teprve nalez kolegy dr. K. Drabka vs ak umoznil spo jit tyto roztrousene lis
t y s urcitou cas t! nektere zn ame ki' ido ve r os tl in y. Jedna se toli z 0 up lnou "s lsek:u "
Damma r ites a/bens, kter a na svye h vystupeieh nese zileh ovane kutikuly sirokych pen
tlieovych listil v pl'iro zen e poziei (P 1. 6). I pres nepl'iznive zaehovani kut in ove blan ky
by lo mozllo alespon zhruba popsat epidermis tecl1to li st ii. Churakteristekym znakem
Jis tii jsou hypostomaticke cep el e, na jeichz spodn ! strane jsou hojne priiduehy sest a 
ve n y v podelnych isolavanyeh radach. Pr ilduchove sterbiny jsou orientovany podelne ;
pr iidue hy maji charakter typieky pro nallOsemenne a jehJicna-le ros1liny [PI. 8, fig.
2-6). Pre sto vsak jsou zde zna ky, upominajici nu paleozoieke kordaity (fada pr!l
du ehli, tva r cepele, huste zHk ovani a j. ). Prilduchy jsou nezvykle velke, casto die ykli c
ke, jen malo vyrazneji kutinizovan e nez ostatni epiderm aln i bUilky. Zaj im uvym zn a
kern obdelnikovityeh epidermalnieh bun ek jsou ztlustl e pl'icne st eny (P I. 8, fig . 1) .
Zhodnoce nf tech to znakil vsak bude jeste vyz adovat dalS! pod robne analyzy na lep e
zaehova nem materialu. S urcitosH se ukazalo, ze ku til{Ula listl'I z 1110ubet!nsk eh o nu
lezu souhlas i s kutikulam i jed notlive na ehazen ych Jist ii s podobnou mo rfologii.

Z druho ho r Evropy a Sovet skeho svazu jsou znamy podobne nalezy listii, po pis01/a
nyeh pod ne jr iizn e jsimi r odovym nazvy. Jeji eh kutilmly js ou vs ak bud zeela nezniimy,
nebo nedostatecne pr ozk oumany. I v to mt o pl'!pade bude za potl'ebi r ozs ahlejsi srovna
vae i st udie.
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lavery z predlozene s tudie lze shrn out pl'iblizne do tscnt o nekoltka bod u:

1. Dammarites albens PRESL zcela urc tte nalezi k ros tlinam nahosernennym.
2. Na zaklade kutfkul arnl analyzv lze zjistit urcite vztahy k jehltc nanu m, jakkol i

morrologte a anatorrne Iistu prtpornina paleozo tck e ko rdaity.
3. SiSko vita [adra nenaleze ji rozpad avyrn siska m z ce ledi Ar aue ar iaeeae. Nejp ravde 

podobne]i pl'edstavuji zkameriele cast! zdurel ych kmlnku nebo vetvl, nes oucich
pentl tcovite listy na supinovttych listo vych [izvach (ve srnyslu Velenovs ke hoJ.

4. Lis ty Dammari te s ai bens PRESL byly hy postornattcke, pra vdepodobn e kozovite,
tuhe a opadave.

5. 0 celkovern vzhledu nername pr esnych inforrnaci, procez je nutno se pl'id rze t za ji
rnave int er pretac e Velenovskeho (1. c. J. Tento autor predpoklada, ze slo 0 ros tli nu
nlzkeho vzrnstu, nesouci na tenkem kratkern krnink u ku lovity osni titvar s ch ocho
lern listu. Ie ostatns pravdepodobne, ze dlouha tenka vet ev by tezko byia sch opna
nest tak rnasivni utvar vysoko nad zerni.

6. Dolfcky nad jizvarni ne jsou doposud uspoko jlvs vysvetl eny, Mohou vsa k pred sta
vovat dut in y po odolnejsich svazcich ce vnich , vst upujicich do list u.

7. Ve svern celku by ly siSkovite vypadajici zdurentny ales poii cas te cne drevn ate, uz
vzh ledern k lepe zachovanyrn povrchovyrn podrobnostern. Vnltl'nf stavbu zati rn na
prosto nszname.

8. Vzhl edern k morfologicke podrobnost t druhii Dammarites alb ens PRESL a D. eras
sipes GOEPPERT lze oba druhy sloucit do jedineho druhu D. albens PRESL. [e to
vsak zaver ciste to rmatnt, tj. vzhledern k platnyrn pravtdlum botanicke nom en 
kla tury.
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EXPLANATIONS OF PLATES

Original s pecimens and preparations fig ur ed in this pa pe r are depos it ed in th e
palaeobotanica l co ll ection of th e Depar tment of Pala eontology, National Museum,
Prague, Vaclavsk e narnest t 68, Czechos lova kia. Collec tio n signature is indica te d here
un der the numbers of I n v . Cat. F.

PLATE I.

I, 2. Da mma r ites al bens PRESL. The h ol otype fi gu r ed in Sternbe rg 1838, PI. 52, figs.
11, 12, in Re uss 1846, PI. 49, figs . 6-8 as Dam mara albens (PRESL) CORDA, in
Renger 1866, PI. 1, fig. 2 as Palaeostrobus crassipes (GOEPPERT) RENGER and
in Vet en ovsky 1885, PI. 4, fig. 2 as Kranner a mirabil i s CORDA in li t . Th e flatt ened
disk-sh aped candston e cast wit h cling in g leaf scars . Locality Novy Bydzov near
Hradec Kra love, ea stern Boh em ia , Peruc Fo rma tion, Cen omanian. F 82, nat. si ze,
views of both sides of the ca st.
Ph oto M. Paralova.

3. Dam mar i t es albens PRES L. The ty pe specimen of Kr anner a mirab l l is CORDA in
RENGER (Corda's man uscript PI. 13, fig . 1 ) fig ured in Renger 1866, PI. I, fig . 1 as
Palaestrobu s mirabilis (CORDA) REN GER, in Vala novsky 1885, PI. 4, fig . 7 as
Krannera mirubilis CORDA in IH. Th e oval cone-li ke part of the stem with pro
truding leaf sca rs , transversal grooves and pit s above the scars a re visi ble as
we ll as perpend icular wr inkles on ada xia l s idej of the scars. Loca lity Nehviz dy ,
east of Prague, central Boh em ia , Peruc Form a tion , Ceno manian. F 134, nat. s ize .
Photo M. Paralova,

4. Dammarites albens PRESL. The t yp e sp ecim en of Pinus papyracea CORDA ex
RENGER , mentioned by Renger 1866, p. 137. Outer impresion of th e cone-li ke
s tem wi th preserved le aves (at t h e left ma rgi n of the fossil ). Renger assigned
it to Palaeostrobus mirabil is (CORDA) REN GER. Locality Nehvizd y, ea s t of
Prague, sandstones of the Pe ruc Formati on, Cenomanian. F 135, nat. size.
Photo M. Paralova.

5. K ra nne r a mirab ili s CORDA in lit. sensu Vel eriovsk y 1885 , p. 1-6, PI. I, fig . 10.
" Fruit-li ke" sands tone cast. Local ity Nehvizdy, Peruc Formation , Cenomanian. F
151 , nail. size.
Photo M. Paralova.

6. 7. Kr annera mir abili s CORDA in lit. sensu Vslenovsky 1885, p. 1-6, PI. I, fig. 18. The
sandsto ne ca st with "s ta lk" r ema in and co r rode d su rface - see fig . 7 de tail.
Locality Nehvizdy, Peruc Formati on , Cenoman ian. F 152, nat. size (fi g . 7 ca
1,5 X).
Pho to M. Para lova .

PLATE II.

1, 2. Datrimarites alben s PRESL. The holo type figured in Goe ppe rt 1841 , PI. 53, fig. 3
as Dammarites crassipes GOEPPERT. The plastic ca st co py depos it ed in the
Muzeum Paleob ot an iczne Uniw ers ytetu Wr oc lawskiego . Loc ality pr oba bly Chelm 
sko SI. (S chomberg) so uth of Kamienn a Gora, Poland, Cenom anian. Ca 1,5 X.
Photo Mgr. V. Micek.

PLATE III.

1. Dammarites alb ens PRESL. The s pecimen figu:red in Ren ge l' 1866, PI. 1, fig . 3, as
Pal aeostrobus crussipes (GOEPPERT) REN GER a n d in Vel enovsk y 1885, PI. 4, fig .
4 as Kranner a m i r abilis CORDA in lit. Th e sa ndstone cast w ith leaf impressions
(at the ri ght ma rgin ) of th e fossil) . Locality Neh vizd y, east of Pr ague , central
Bohemia , Peruc Fo rmation, Cen oma nia n. F 138, nat size. Photo M. Pa ralova .
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2. Dammor i tes albens PRESL. The spec imen figured in Renger 1866, PI. I, fig . 4 as
Palaeostrobus crassi pes (GOEPPERT) RENGER and figured in Vel an ovsky 1885,
PI. 4, fig . 1 as Krannera mirabtlis CORDA in lit. In th e specimen slightly pro
truding lea f sc ars with transversal grooves are vis ible. Locality Nehvtzdy, Peruc
Fo rmation, Cen om an ian. F 140, na t. size. Photo M. Pa ralova.

3. Dummarite s albens PRESL. The leaf impressi on figured in Val enovsky 1885, PI.
1, fig . 5 as Krannera mirabtlis CORDA in lit . The upper part of the leaf blad e
with pointed apex. Covered by limonite. Locality Nehvizdy, Peruc Formation,
Cenomanian. F 153, nat. size. Photo M. Paralova,

4. Damarites albens PRESL. Part of the stem surface. The vertical arrow indicates
the leaf impression in natural pos ition, the horizontal one shows transversal gr o
ove on the scar. Locality Ne hvi zdy, Peruc Formation, Cenomanian. F 150, ca
1,5 X. Photo M. Paralova.

5. Dammarites albens PRESL. Part of the st em figured in PI. IV, fig . 3, sh owing the
shape of protruding leaf scars. Local ity Nehvtzd y, Peruc Form a t io n, Cenomanian .
F 147, nat. s ize. Photo M. Pa ral ova ,

PLATE IV.

1. Dammar i tes albens PRESL. The cone-li ke stem with dis tinct impressions of th e
leaves in natural position at the clingin g leaf scars (compare the spec imen with
the Presl's hoIotype in PI. I, figs. 1, 21). Loca li ty Voj ice nea r Jic fn , easte rn Boh e
mia, Peruc Formation, the Cenomanian sands tone. F 146, nat. size. Pho to M.
Paralova.

2. Dammarites albens PRESL. A sandstone cast with poorly preserved surface.
Locality Nehvlzd y , east of Prague, central Bohemia, Peruc Formation. Ceno 
manian. F 174, nat. si ze. Photo M. Paralova ,

3. Dammar i t es albens PRESL. A part of the s tem surface with ev idently woody pro
trudi ng leaf scars. The arrow indicates leaf remains in na tural posit ion. See
al so dis tinct vertical wrinkles on adaxial side of the scars. Locality Nehvizdy,
Peruc Format ion , Cenomanian. F 147, na t. siz e. Pho to M. Paralova.

4, 5. Damtnarit es albens PRESL. Bot h ap ica l an d basal vie ws of a free sa ndstone cast
w ith clinging leaf sc ars and sta lk-li ke remain of shoot. Locality Podhornf Ojezd
near Hoi'ice, eastern Bohemia , Peruc Formation, Cenomanian. F 149, nat. size.
Ph oto M. Paralova.

6. Dammarites albens PRESL. A part of ca rb oni zed leaf. Local ity Hloubetln bri ck 
kiln, Prague, ce ntra l Bohemia, freshwat er clayston es of th e Peruc Formation ,
Cenomanian. F 144, ca 1,5 X . Photo M. Pa ralova,

PLATE V.

1-4. Dammorites albens PRESL. Fr ee sandstone cast With preserved stalk-like part of
th e shoot. Four d ifferent views of the same specimen: 1 - apical , 2 - lateral,
3 - basa l and 4 - opposit e lateral view . Locali t y Neh vizdy, Peru c Forma tion,
Cenomanian. F 148, ca . nat. si ze . Photo M. Para lov a .

5, 6. Dammar ites albens PRESL. The specim en fig ured in Velenovsky 1885, PI. 4, fig.
9 as Krannera mirabi l is CORDA in 1l1. About 2 om long remain of the shoot pre
served. Traces of leaf scars a re observable on the sur face of the shoot (fig. 6).
Localit y Jicfn, eastern Bohemia, Peruc Formation, Cenomanian. F 139, nat. size .
Photo M. Paralova, sketch th e author.

7. Dammarites albens PRESL. Apical part of poorly preserved sandstone cast of
co ne-like st em (l ower part of the figure) and outer impress ion belonging to it
(upper pa rt of th e fig ure). Spir al arrangement of the leav es can be seen. Loca 
lity Nehvizdy, Peruc Formation, Cenom an ian . F 170, nat. size. Photo M. Paralova,
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PLATE VI.

1. Dammar i t es albens PRESL. A sandstone cast wit h destroy ed sur fac e. Only the
pit s between th e scars are preserved. Local it y Ne hvi zdy, Peruc For mati on, Ceno
manian. FIn, nat. size. PhDtO M. Paralova.

2, 3. Dammar i tes albens PRESL. Bas al view of fr ee sandstone ca st. Radially ori ent ed
pyramidal cavities are vis ibl e as we ll as the remain of the shoot. The sha pe
an d position of the caviti es co r re s pond with the surround ing leaf sc ars on th e
surfac e. The ca vit ies towa rd s the a xis of cone-like stem resembl ing th e structure
of conife rous cones [see also Description and Discussion) . Locali ty Nehvlz dy ,
Peruc Format ion , Cenom an ian. F 169, n a t. size. Photo M. Paralova, sketched by
the author [fig. 2).

4. Dammarites albens PRESL. Part of carbo niz ed leaf . Loca lity Hloubetln br ick kiln,
Prague, central Bohemia, freshwater claystones of the Per uc Formation , Ceno
manian. F 143, nat . si ze . Photo M. Paralova.

5. Dammarites albens PRESL. Part of carboni zed wide r ibbon-shaped leaf. Localit y
Hloubetin bri ckkiln, Prague, centra l Bohemia, freshwater cla yst ones of the Per uc
Formation, Cenomanian. F 142, na t. size. Photo M. Paralova .

PLATE VII.

1-3. Dammarites albens PRESL. The claystone impress ion of the co ne-like stem. At
the ba se of it r emains of the leaves are visible in natural posttion , bearing pa rtt
cul es or the coal matter with cuticles. The arro ws ShDW the place from wh ich
the sa mple for cuticular analysis was gained. [S ee a lso PI. 8, figs. 1- 6). Th e
leaves cov er th e und erlying le af sc ars and co py th eir sh ape (3) . Locali ty Hloube
tin br ickkiln, Pr ag ue, ce ntr al Bohemia, fr eshwa te r cl ay stones of the Peruc Forma
tion , Cenoma nian . F 141, nat. s ize [ I ) and ca . 3,5 X [2,3J. Photo M. Para lova.

PLATE VIII.

1, 2. Dam mar i tes alb ens PRESL. Upper [I) and low er (2) epiderm is of the leaf. Fr om
the specimen F 141 [see PI. VII, figs. 1-3) . Stronger cut in izat ion of transversal
wa lls of epidermal cell s [I) and part of st oma ta l row (2) . Locality Hlouh e t!n,
Prague, Cenomanian . Preparations F 155 a, b, ca . 200 X . Phot o the author.

3. Dam mar i tes al bens PRESL. Lower epidermis wit h dist in ct ive si ngle rows of s to
mata. Locality Hloubetln, Pr ag ue, Cenoman ian . From the specimen F OOD. Pre
paration FOOD, co 63 X . Photo the aut h or .

4. Dammarites albens PRESL. Lower ep iderm is of undermacera ted leaf. Loca li ty
Hloubl!tin, Prague, Cenomanian . From the spe cim en F 167. Preparation F 168, ca .
160 X . Photo the author.

5, 6. Dommarites alb en s PRESL. Two deta ils of stoma ta on the lower epi derm is of the
specimen F 158. Locality Vysehorovice, east of Prague, fr eshwater clays tones of
the Peruc Formation, Cenomanian. Preparation F 157, ca . 200 X. Photo th e
aut h or.
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