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INTRODUCTION

Within the family Podozamitaceae NEMEJC (1950) there are included
Mesozoic Conifers with lanceolate and parallelly veined leaf blades
similar to those of living Podocarpaceae, Araueartoceae, etc. The mono
typic family is -based upon the only genus Podozamites (BRONGN.)
BRAUN (in MUNSTER 1843). The type species Podozamites distans
(PRESL) BRAUN has occured in Lower Jurassic deposits near Bayreuth,
Bavaria (FRG) . Podozamitacean Conifers are well known in Mesozoic
sediments of northern hemisphaere most of all (Rhetic - Cretaceous) .
Their taxonomy bases on morphological features of the leaf blades (the
blade shape, the ventation), and foliaged shoots (the leaves arrange
ment) - see also NEMEJC (1968) . Anatomical structures have been
studied sporadically (Harris, Doludenko). Cuticular analysis is ofen un 
successful due to fine, delicate consistence of carbonized leaves as well
as for the sake of the mostly impressed material (many species have
been determined on impressions bearing no traces of coal matrix) .

The most doubtfull species seem to be those described from the Creta
ceous. There are also several species recorded from the Upper Cretaceous
of the Bohemian Massif. The presented review discusses the taxa and
gives an account of their valuability. The paper summarized all the data
on the species known from Bohemia and Moravia (Cenomanian - Seno
nian) . It includes results of the oldest determinations as well as some
of later reinvestigations as recorded in Czech palaeobotanical references
up to the present days.
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A rather poor preservation of Bohemian species gives little chance for "an y fund a
mental revision. Therefo re, the review is not t o be consi dered as a revising one. The
species are listed in alphabetic and synonyms are excerpted with respect to original
references . The most original diagnoses, occurence, deposition of typ es and localities
are add ed as well as short commentaires on individual species are given. Initial s of
palaeobotanical collect ions in competent institutio ns ar e used "a's follows :
DBP - co llections of the Departm en t of Botany, Charles University, Prague, Ben atska
Street ;
NMP - collecti ons of th e Department of Palaeontology, Na tional Museum, Prag ue,
Vaclavsks namesti 68;
DPP - coll ecti ons of the Department of Palaeontology, Charles University, Pr ague,
Alb erto v 6;
The sp ecimens figured here (see plat es] repres en t an assor tment of the oldest ortgtnal
material from NMP (cat al ogued under numbers of inv. cat. F] .

DESCRIPTION

Ordo Podozamitales sensu NEMEJC, 1968
Familia Podozamitaeeae NEMEJC, 1950
Genus Podozamites (BRONGN.) BRAUN in MUNSTER, 1843
Genotypus: Podozamites distans (PRESL) BRAUN in MUNSTER (1843: 28)
Species typica: Zamites distans PRESL in STERNBERG (1820-1838)

List of species from the Upper Cretaceous of the Bohemian Massif
1. Podozamites bohemicus VELENOVSKY et VINIKLAR

(PI. 1, figs. 1-3)

Synonyms
1885. Podozamites latipennis HEER sensu VELENOVSKY, 1885 :10,

pl. 2, fig. 6;
? 1887. Zamites bohemieus VELENOVSKY, 1887:642;
? 1889 ; Zamites botiemicus VELENOVSKY 1889:6, pl. 3, figs . 7, 8;
? 1889. Dammarophyllum bohemicum VELENOVSKY, 1889:56, 71, 73;

1899. Podozamites latipennis HEER sensu BAYER, 1899:26-27, pl . 2,
fig. 3 ;

1900. Podozamites latipennis HEER: FRIC et BAYER, 1900:90-91, fig.
40 ;

? Zamites bohemicus VELENOVSKY: FRIC et BAYER 1900:92, fig. 43 ;
1902. Podozamites Latipennis HEER: FRIC et BAYER, 1902:89, fig. 40;

? 1902. Zamites bohemicus VELENOVSKY: FRIC et BAYER, 1902:91, fig.
43;

1914. Podozamites latipennis HEER sensu BAYER, 1914:23, fig. 11;
1920. Podozamites latipennis HEER sensu BAYER, 1920:26, fig. 11;
1926. Podo zamites bohemicus VELENOVSKY et VINIKLAR, 1926:6(32)

-7[ 33), pl . 3, figs. 1-4;

Diagnosis: Das Blatt liinqlich, am Grunde kaum uerschmiilert, tier Mittel 
spindel mit einer breiten Basis aujsitzend. Die parallelen Neruen dieht,
fein. (VELENOVSKY 1885:10)
Occurence: CSSR , Bohemia, Upper Cretaceous of the Bohemian Massif ,
Cenomanian" (Perue Formation), clays, claystones; r arely.
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Localities : Bohdankov (Liebenau), Mala Chuchle (Kuchelbad), Vyserovice
[Vysehorovice}, Kounice.
Discussion: The species is rather uncertain not only as a natural taxon
but also from the point of view of its understanding (see Synonyms) .
The leaves were also discussed in connection with cones of Microzamia
qibba CORDA (VELENOVSKY et VINIKLAR 1926, 1931) . They resemble
leaves of Cycadophytes (BAYER 1899) . The binomials Zamites boh emi
cus VEL. and Dammarophyllum bohemicum VEL. included in spite of
their uncertain characteristic in or ig in a l papers. The author believes they
were uncorrectly established as recombinations of P. latipennis HEER
sensu VELENOVSKY. Epidermides unknown.
Material: fragments of leaves or foliaged shoots without coa l matter ;
cuticular analysis of original specimens is exc lud ed ; modern collections
unknown.
Deposition of original specimens:
P. Iatipennis HEER sensu VELENOVSKY 1885, pl. 2, fig. 6 - NMP, F 86;
P. latipennts HEER sensu BAYER 1899, pl. 2, fig . 3 - NMP, F 87a) and
F 87b) (verse and obverse);
P. bohemicus VEL. et VIN. 1926, pl . 3, figs. 1-4 - DPP, B 37, B 34 and
B 35 (verse and obverse), B 38, NMP , F 106 ;
an unidentifiable specimen from the locality Kounice - DBP;

2. Podozamites eichuialdii (SCHIMPER) HEER sensu VELENOVSKY
(PI. 1, fig. 4)

Synonyms
1885. Podo zamites eictuuaidii (SCHIMPER) HEER sensu VELENOVSKY,

1885:11, pl. 2, figs . 9, 10 , 23;
1900. Podozamites eichuiatdii (SCHIMPER) HEER: FRIC et BAYER 1900:

91;
1902. Podozamites eichioaldii (SCHIMPER) HEER: FRIC et BAYER 1902:

89-90;
Diagnosis: Blatter lanzetlicti, in der Mitte am breitesten, vorne stump],
am Grunde in einen dicken, kurzen Stiel uersctimiilert, l ederartiq, Die
Blattjliiche [ein , dicht und qleichmiissiq genervt. VELENOVSKY 1885:11).
Occurence: CSSR, Bohemia, Upper C"retaceous of the Bohemian Massif,
Cenomanian (Pe ruc Formation), clays; relatively abundant.
Localities: Mala Chuchle near Prague (Kuchelbad), a lost open pit-mine.
Discussion: The species originally described from the Jurassic of the
USSR (SCHIMPER 1870-1872); cut icles have been studied by DOLUDEN
KO (1966); its existence in the Upper Cretaceous is questionable. The
forms described by Cze ch authors belong probably to another taxon
within Podozamitaceae; epidermal structures of Bohemian leaves are
unknown.
Material: impressions of leaves or their fragments in light clay; cuti
cular analysis of original specimens is excluded; recent collections are
unknown.
Deposition of original specimens:
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P. eictuualdii HEER sensu VEL. 1885, pl. 2, figs. 9, 10, 23 - NMP, F 100,
F 101, F 102;

3. Potiozamites lanceolatus [LINDLEY et HUTTON) HEER sensu VELE
NOVSKY [PI. 2, figs . 1-9, pl. 3, fig. 5)

Synonyms
1885. Podozamites lanceolatus HEER sensu VELENOVSKY, 1885:11,

pl. 2, figs. 11-19, 24;
1887. Podozamites lanceolatus HEER sensu VELENOVSKY, 1887:642,

fig. 18 ;
1896. Podozamites lanceolatus HEER: KRASSER, 1896:144, pl. 7, fig.

13;
1900. Podozamites lanceolatus [LINDL. et HUTT.) HEER: FRIC et

BAYER, 1900:91, fig . 41;
1902. Podozamites lanceolatus [LINDL. - et HUTT.) HEER: FRIC et

BAYER, 1902:90, fig . 41;
? 1975. Podozamites aff. P. lanceolatus [LINDL. et HUTT.) HEER sensu

VELENOVSKY: NEMEJC et KVACEK, 1975:19, pl. 2, fig . 1;
Diagnosis: Bliitter lineal, uorne und an der Basis allmiilliq uerschmiilert
und Mer in einen kurzen, geraden Blattstiel abqeteilt, stumpjlicti, qanz
radiq, lederartiq, Die parallelen Neroen dichi, qleichmiissiq dick. [VELE
NOVSKY 1885:11).
Occurence: CSSR, Bohemia and Moravia, Upper Cretaceous of the Bohe
mian Massif - a) Cenomanian [Peruc Formation), clays; abundant;

~ b) Senonian [Klikou Formation), clays; rare.
Localities: Mala Chuchle near Prague [Kuchelbad), Bohdankov [Liebe
nau), Stradonice; Kunstat na Morave [Kundstadt); Rtdka Blana near Zliv.
Discussion: Cenomanian type is very close to the species known from
the Middle Jurassic of Yorkshire [as to its shape) but, the blade apices
are not so distinct; the impressions of Bohemian species also show more
coriaceous consistance, petiolar bases are not so expressed. Nevertheless,
it seems very probable tha t Cenomanian specimens are reliable to the
family Podozamitaceae. Senonian type [NEMEJC et KVACEK 1975) is
interesting when considered its appearance in such a late Mesozoic
period; any information on epidermal structures of both types have not
been published.
Material: impressions in clays, claystones; cuticular analysis unavail
able up to the present time; the only new find recorded from the Seno
nian of Southern Bohemia [NEMEJC et KVACEK I. c.) .

Deposition of original specimens:
P. lanceolatus HEER sensu VEL. 1885, pl. 2, figs. 11, 12, 13, 14, 15, 16,
17, 18, 19, 24 - NMP, F 89 [a part), F 88, F 90, F 89 [a part), F 91, F 92 ,
F 93, F 94, F 95 a) and b) [verse and obverse), F 99 [a part) ;
P. lanceolatus HEER sensu VEL. 1888, fig. 18 - NMP, F 105 a) and b)
[verse and obverse);
P. lanceolatus [LINDL. et HUTT.) HEER sensu NEMEJC et KVACEK 1975,
pI. 2, fig. 1 - NMP.

24



4. Podozamites latipennis HEER sensu VELENOVSKY
The species understanding is uncertain; perhaps, it must be included
within the species P. bohemicus. Recently it is not recorded (see also
P. bohemicus - Synonyms, above).

5. Podozamites longipennis VELENOVSKY
(PI. 2, fig. 10, pl. 3, fig. 4)

Synonyms
1885 . Podozamites longipennis VELENOVSKY, 1885:10, pl. 2, fig. 7;
1889. Podozamites longipennis VELENOVSKY, 1889: 6-7, 48, 52, pl. 3,

fig. 9;
1900. Podozamites longipennis VELENOVSK~; FRIQ et BAYER 1900:89;
1902. Podozamites longipennis VELENOVSKY ; FRIC et BAYER 1902:90;
Diagnosis: Das Blatt lineal, mit parallelen Riindern, am Grunde mdssiq
oerschmiilert, jedocti nictit mit einem deutlichen Stiele beendet, Leder
artig. Die Blattjliiche mit groben, leictit ti eroortretenden, lockeren Nerve
gestreift. (VELENOVSKY 1885:10).
Occurence: CSSR, Bohemia, Upper Cretaceous of the Bohemian Massif,
Cenomanian tPerucEormatiorn, claystones; rare.
Locality: Bohdankov (Liebenau) only.
Discussion: The species is problematic, its shape, venation and coriaceous
consitense resemble Agathis spp: epidermal structure unknown.
Material: impressions in claystones ; cuticular a n a lysis of original speci
mens excluded; recent collections unknown.

Deposition of or igin al specimens:
P. longipennis VELENOVSKY1885, pl. 2, fig. 7 - NMP, F 103 a) and b)
(verse and obverse ) ;
P. longipennis VELENOVSKY 1889, pI. 3, fig . 9 - NMP, F 104 .

6. Podozamites major VELENOVSKY et VINIKLAR

Synonyms
1927. Potiozamites major VEL. et. VIN., 1927:7(33], pl. 14, fig. 4;
Diagnosis: uncorrect and unavailable - see text in VEL. et VIN. (1. c.).
Occurence: CSSR, Bohemia, Upper Cretaceous of the Bohemian Massif,
Cenomanian (Peruc Formation], claystones; rarely.
Locality: Bohdankov (Liebenau) only.
Discussion: The species is not recognizable from P. longipennis; it is
probable that this form falls within natural variability of any of the
described leaves from the locality Bohdankov. Epiderm al structures un
known.
Material: impressions in claystones; cut icular analysis impossible; recent
collections are not recorded.

Deposition of original specimens:
the only one impression is deposited in DPP.
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7 . Podozamites obtusus VELENOVSKY
(see Supplement - Nehuizdya obtusa)

8. Podozamites pusi l l us VELENOVSK Y
(PI. 1, figs . 5-8)

Synonyms
1885. Podozamites pusillus VELENOVSKY, 1885:11, pl. 2, figs. 20-22, 24 ;
1889 . Podozamites pusillus VELENOVSKY, 1889:49, 52;
1900 . Podozamites pusillus VELENOVSKY: FRlG et BAYER 1900:92, fig. 42;
1902 . Podozamites pusillus VELENOVSKY: FRIG et BAYER 1902:90, fig .42 ;
Diagnosis: Bliitter klein, rundlich-elliptiscti, uorne und unten abq eruruiet ,
nicht selten im untereri Drittel am breitesten, mit einem kurzen aber
deutlicheri Stiele der gemeinsamen Spindel aujsitz end, j ein qtei chm iis siq
parallel generut . (VELENOVSKY 1885:11) .
Occurence: CSSR, Bohemia, Upper Cretaceous of the Bohemian Massif,
Cenomanian [Peruc Formation), clays ; abundant (?) .
Locality: Mala Chuchle near Prague (Kuchelbad), former open pit-mine.
Discussion: Impressions in light caolinic clays; cuticular analysis of ori
ginal specimens impossible; recent collections unknown. The species
represents a distinctive small-sized form reliable closely either to real
podozamitacean leaves or to podocarpacean ones; epidermal structure
unknown.

Deposition of original specimens:
P. pusillus VELENOVSKY 1885, pl. 2, figs. 20, 21, 22, 24 a) - NMP, F 96,
F 97, F 98 a and b) (verse an d obverse), F 99 (a part).

9. Podozamites striatus VELENOVSKY
(see Supplement - Dammarophyllum striatum)

Supplement

The following two species, formerly ordered to the genus Podozamites,
have been reinvestigated and determined as taxa without any affinity to
the family Podozamitaceae.

Netioizda obtusa (VEL.) HLUSTIK (= P. obtusa VEL.)
(PI. 3, fig . 1)

Synonyms

1885. Podozamites obtusus VELENOVSKY, 1885:9-10, pl. I, fig. 8;
1977. Nehuizdya obtusa (VEL.) HLUSTIK, 1977:173-185, pI. 1-4;

Discussion: The species represents ginkgoalian leaf form similar to
that one described by PONS, BOUREAU et BROUTIN (1976) as Eretmo
phyllum andegauense from the Cenomanian of Anjou (France). Newly
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secretory elements and seeds of N. obtusa have been found (HLUSTiK,
in press). Further information see HLUSTiK (1977).

Dammarophyllum striatum (VELENOVSKY) VELENOVSKY
(PI. 3, figs. 2, 3)

Synonyms
1885. Podozamites striatus VELENOVSKY, 1885:10, pl. 2, fig. 8;
1887. Dammarophyllum striatum (VEL.) VELENOVSKY, 1887:641, fig.

17;
1889. Dammarophyllum striatum (VEL.) VEL., 1889 :7, 49, 53;

? 1889. Dammarophyllum botiemicum VELENOVSKY, 1889:56, 71, 73 ;
1900. Dammarophyllum striatum VEL.: FRIC et BAYER 1900:96, fig. 48;
1902. Dammarophyllum striatum VEL.: FRIC et BAYER 1902:95, fig . 48;

Diagnosis: Das Blatt elliptisch, vorne und an der Basis abqeruruiet, mit
einem. sehr kurzen, uruieutlictien, dicketi Stiele. Die Blattjliiche mit zahl
reichen parallel oerlaujendeti Neruen, welche mit andren uiel [eineren
abuieehseln, qestreilt. Das Blatt von jester, lederartiqer Natur. (VELE
NOVSKY 1885:10).
Occurence: CSSR, Bohemia, Upper Cretaceous of the Bohemian Massif,
Cenomanian (Peruc Formation], claystones; rare.
Locality: Bohdankov (Liebenau], Mala Chuchle (Kuchelbad).
Discussion: The species has rather unclear synonymic, but some affinity
to Agathis spp. cannot be excluded with certainty. The leaves later con
nected with cone scales known as "Damara" borealis (VELENOVSKY
1889); epidermal structure unknown.
Material: impressions in claystone, cuticular analysis of original speci
mens impossible; recent collections unknown.

Deposition of original specimens:
P. striatus VELENOVSKY 1885, pl . 2, fig. 8 - NMP, F 107 (obverse only!);
D. striatum (VEL.) VELENOVSKY 1888, fig. 17 - NMP, F 108

CONCLUSIONS

With respect to the occurence of different leaf forms the proposed
podozamitacean species from the Cretaceous of Bohemia can be sub
divided as follows:
1. Potiozamites bohemicus (incl. P. latipennis sensu VEL.), P. eicluoal

dii, P. lanceolatus, P. lonqtpennis, P. maier, P. pusillus;
2. P. obtusus (= Nehuizdua obtusa);
3. P. striatus ( = Dammarophyllum striatum);

The first group of species is limited at localities of Bohdankov and
Mala Chuchle predominantly [Stradonlce and Vyserovice are recorded
sporadically) . The species described from former open pit-mine at M. .
Chuchle (in German transcription also cited as Kuchelbad, Chuchle,
Klein Kuchelbad - now a suburb of Prague) are to be reinvestigated
with respect to the only preserved material. These specimens come from
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older collections of Velenovsky, Bayer and Viniklar (NMP, partly also
in DBP and DDP). At the locality of Bohdankov (enar Liberec, north
Bohemia) plant fossils are preserved in fine pink claystones. All
the mentioned localities of the first group of species offered impressions
only. The character of Cenomanian claystones at these localities does
not allow us to suppose that some available cuticles preserved. This fact
influences substantially further reinvestigation of the mentioned fossils.
Nevertheless, some surprising finds should elucidate the problem.

The second group is represented by P. obtusus (= Nehvizdya obtusa).
It forms homogenous, well recognizable type of ginkgoalian leaves with
higher variability of the shape, known from several localities of Bohe
mian part of the Peruc Formation. N. obtusa is probably also identical
with French Cenomanian Eretmophyllum andegavense PONS, BROUTlN
et BOUREAU. There is no reason to include this leaf form into the group
of podozamitacean conifers.

The last, third type of leaves named as Dammarophyllum striatum
(= P. strtatusi could be connected either with some of the listed "podo
zamitacean" species or it is quite another, distant taxon. The proposed
affinity to araucariacean plants (Agathis spp.) has not been satisfac
torilly proved up to now.

At present time any systematical conclusion cannot be suggested in
favour of positive evidence on an existence of real podozamitacean coni
fers in Bohemian Cretaceous. All the described forms (except N. obtusa)
show morphological affinities to different cydacean, podocarpacean or
auracariacean taxa. Especially the Peruc Formation flora is rich not only
on various unidentified angiosperms, but also on interesting, mostly
rather non-conventional gymnosperms. In the case of alleged podozami
tacean representatives there is an important fact that Bohemian forms
were established upon clearly morphological comparison made 100 years
ago. It is apparent that such a typical Jurassic species as P. lanceolatus
was not able to survive as long as up to the Upper Cretaceous. This facts
also influence the validity of suggested "Podozamites - assembledge"
(Podozamites - Frenelopsis Assoziation - KNOBLOCH 1971), because
the most abundant form (P. obtusus) , associated with Frenelopsis alata,
does not belong to the Podozamitaceae. Further determinations without
cuticles, fructifications etc. (of podozamitacean characteristic) are ab
surd now.

In the author opinion, the only conclusion can be stated for the time
being; it should be expressed by the importune question: Are Bohemian
Cretaceous podozamitacean species of real podozamitaceous origin? ..

Having no direct evidence (anatomy, fructifications) and some indirect
ones (uncertain impressions], we must accepted such an idea sceptically.
And the question still remains unanswered, because Bohemian Creta
ceaus "podozamitaceous" species are more than problematic.
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EXPLANATION OF PLATES

Specimens fi gured represent an asso r tment of original material from pa laeobotanical
coll e c tions of the National Museum, Pr ague, and illustrate the preservation s tate of
the described Bohemian Podozamites-like leaves. The author is much obliged to RNDr.
Frantlsek Hol~, CSc., for his va luable and helpful aid to the identifi cation of original
material in NMP. The figured sp ecimens in natural size photographed by the a uthor.

PLATE I.

1. Podozamltes lat ipennis HEER sensu VEL. (1885, pI. 2, fig. 6), NMP - F 86, Peruc
Formation, locali ty Bohdankov (Liebenau), Easern Bohemia; a typoid specim en ,
cl aystones.

2. P. bohemicus VEL. et VIN. (19 26, pI. 3, fig. 4), NMP - F 106, Peruc Formatio n,
loco Kounlce, Central Bohemia; a syntype, claystones.

3. P. latipennis HEER sensu BAYER (1899, pI. 2, fig. 3), NMP - F 87 a (verse); a
typoid specimen, claystones.

4. e. eieti umldi i (SCHIMP.) HEER sensu VEL. (1885 , pI. 2, fig. 9), NMP - F 100; a
typoi d specimen, claystones.

5. P. pusillus VEL. (1885, p. 2, fig. 20 ), NMP - F 96; a sy ntype, cla ystones.
6. Ot to . (1885, pI. 2, fig . 21), NMP - F 97; a syntype , claystones.
7. Otto. (1885, pI. 2, fig . 22), NMP - F 98 a, b (verse and obverse ); ho lotype clay-

stones.
8. Otto. (1885, pI. 2, fig . 24a), NMP - F 99; a sy nt ype, cl aystones .

The specimens of figs. 3- 8 come from the locality Mala Chuchle (Kuchelbad ), Pra gu e,
Central Bohemia (Peruc Formation) . .

PLATE II.

1. P. lanceolatus (LINOL. et HUTT.) HEER sensu VEL. ( 1885, pI. 2, fig. 11), NMP
F 89; a typoid specimen, claystones.

2. Otto. (1885, pI. 2, fig. 12), NMP - F 88; a typoid specimen, clays tones.
3. Otto. (1885, pI. 2, fig. 13), NMP - F 90; a typoid specimen, cl ay stones.
4. otto. (1885, pI. 2, fig . 14) , NMP - F 89; a typoid specimen, claystones.
5. Otto. (1885, pI. 2, fig. 15), NMP - F 91; a typoid specimen, cl aystones.
8. Otto. (1885 , pI. 2, fig . 18), NMP - .F 92; a typoid specimen, claystones.
7. Otto. (1885, pl. 2, fig. 18), NMP - F 94) ; a typoid specimen, cl aystones .

8. otto. (1885, pI. 2, fig. 17), NMP - F 93; a typoid specimen, clays.
9. Otto. (1885 , pI. 2, fig . 19) , NMP - F 95 a , b (verse and obverse) ; a typoid sp eci 

men, claystones.

All the specimens come from the locality Mala Chuchle [Kuchelbad} , Prague, Cen
tral Bohemi a (Peruc Forma tion ).

10. P. longipennis VEL. (1889, pI. 3, fig . 9), NMP - F 104; Peruc Formation, loco
Bohdankov (Liebenau), Eastern Bohemia; a paratypoid sp ec imen, claystones.

11. Podozamites-like leaf impressions (VEL. 1885, pl . 2, fig . 24), NMP - F 99, Peruc
Formation, loco Mala Chuchle (Kuchelbad) , Prague, Central Bohemi a, claystones.

12. P. l ongipennis VEL. (1885, pl . 2, fig. 7) , NMP - F 103 b (obverse of the holo
type - see also pl. 3, fig. 4 he re !) .
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PLATE III .

1. P. obtusus VEL. [1885, pI. 1, fig . 8 ], NMP - F 103 , Peruc Formation, loco Nehvizdy,
eastern of Pr ague, Central Bohemia ; the ho lot ype , sandstones.

2. P. striatus VEL. [1885, pI. 2, fi g . 8) , NMP - F 107 (obvers e of th e holot yp e); cla y
stones.

3. Dammarophyllum st riatum (VEL.) VEL. (1887, fig. 17], NMP - F 108; a syntype;
clays tones .

4. P. lonqtpen n is VEL. (1885, pl. 2, fig . 7), NMP - F 103 a , b (verse and obverse);
the holotype, claystones.

5. P. lanceolatus (LINDL et HUTT. ) HEER sensu VEL. (1887], NMP - F 105 a , b
(verce and a part of obver se }; a t yp oid specimens, claystones.

The specimens of figs. 2-5 come from the locali ty Boh dankov (Liebenau], Eastern
Bohemia (Peruc Formation) .

•
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ANTONIN HLUSTtK

PROBLEMATICKE PODOZAMITOVE LISTY ZE SVRCHNI KiUDY CESKEHO MAStVU

Od 80. let minuleho stolen bylo z ceske krtdy [perucke vrstvy) popsano 9 druhu
koplnatych nebo opakvejcttych listii, nalezanych budto jednotltve nebo na castech
ollstenych os , a razenych k rodu Podozamites [BRONGN.) BRAUN [VELENOVSKY 1885,
1887, 1889, BAYER 1899, 1914, 1920, VELENOVSKY et VINIKLAR 1926-1931). S ohledem
na jejich vyskyt a zachovanl lze tyto druhy rozdelit do tfi skupin [pi'islusne synony
miky a odkazy na literaturu viz kap. Description):

1. Podozamites bohemicus VEL. et VIN. [incl. P. latipennis HEER sensu VEL.), P. eich
uialdii [SCHIMPER) HEER sensu VEL., P. laneeolatus [LINDL et HUTT.) HEER sensu
VEL., P. lonqipennis VEL., P. major VEL. et VIN. a P. pusillus VEL. [pouze otisky
v jilech z nalezist u Bohdankova, v Male Chuchli u Prahy, ve Stradoniclch a u Vyse
horovic] ;

2. Podozamites obtusus VEL. [= Nehvizdya obtusa [VEL.] HLUS., kutikuly, semena ,
nalezlste hlavne u Lipence a Hloubetina, v [edrie [Ilovcove poloze take u vyse
horovic] ;

3. Podozatnites striatus VEL. [= Dammarophy/lum striatum [VEL.) VEL. pouze otisky
z Bohdankova};

Pi'Ivodni urceru vsech uvedenych druhu, jejichz autorem je ]. VELENOVSKY, se op l
rala jen 0 mortologtcka popisy a analogie, hledane mezt drfve popsanyrnt jurskymtt I]
a ki'idovymi podozamity. S vyjtmkou P. obtusus [HLUSTIK 1977 ] a P.striatus [VELE
NOVSKY 1887] tento stav i nadale trva, protoze zachovant origmalnfho materialu ne 
dovoluje sejmuti kutikul, nezbytnych pro [byt jen ortentacrnl] posouzeni opravnenosti
Velanovskeho determinacL Kvalita techto determlnacl je navic snizena nejasnyrn cna
panim nekterych druhi'I ci jejich nepresnou diagn6zou [viz napr. P .bohemicus a P.
major). Mimoto nejsou doposud z ceske kttdy znamy nalezy rozplozovacich organu
typu Cyeadoearpidium, Ixostrobus apod. , ktere by prltomnost pravych podozamttu
v perucke kvstene potvrdily. Velenovskeho preurcent P. strtatus se zaklada na dornnele,
provdepodobne, ale prece [en fakticky nedokazans souvislosti listi'I Dammarophy/lum
striatum se suptnarnt typu .Dammara" borealis na bohdankovsksm nalezisti,

Neutesene pomery v determinact ceskych podozarnttu doklada navic i ta skutecnost,
ze se predpokladala taxonomtcka identita s casove i fylogeneticky tak vzdalenyrru
druhy, jako jsou P. laneeolatus [jura Yorkshire) a P. eiehuraliiit [jura SSSR) . Otisky
druhu P. bohemicus, P. laiipennis, P. lonqipennis, P. major, P. pusillus a P. striatus
nevylucuji moznost, ze se [edna 0 [eden ci dva typy Iisti'I s sirsi promenltvostt tvaru
a velikosti cepele, prtslusejtct k nekoltka taxoni'Im v ramer cukasouiuicti rostlin [kam
byly puvcdne ivelenovskym nase podozamity razenyl) nebo jehlicnanurn z celedt Podo
carpaeeae a Araucartaceae. Ve vsech tscnto skuplnach nahosernennych rostlin se po
dobne tvary i zilnatina listii vyskytuji s te jne, jako u fosiln i celedi Podozamitaceae.

PrItomnost podozamitii v ceske kridove kvetene ovsern prozatlm vylouctt nelze; a to
azdo doby, kdy bude nade vsi pochybnost prokazana nebo zavrzena. Prispela by
k tomu podstatnou msrou predevstm kutikularni analyza, ktera je ovsern v pripade
origtnalnfho typovsho materialu neproveditelna pro nedostatek [akychkoltv zbytkii
kutikuly. Pi'itom krlttcke druhy [skupina 1) pochazejl ze zantklych nebo :beznadejnych
nalezist v peruckych vrstvach stradnich Cech a nove zpravy 0 nalezech cerstveho
matertalu s uhelnou hmotou nebyly zatim publikovany.

Vysledkem predkladans studie je tedy konstatovani, ze v dnesni dobS a za sou
casneho stavu nasich vedomosti 0 celedi Podozamitaeeae nelze mit ceske cenomanske
druhy za prokazane. Spolehlive zname druhy techto mezofytickych jehIicnani'I jsou
predevsim triasoveho a jurskeho stari, zatlmco platnost kridovych druhii nebyla zatfm
nikde ve svete prokazana. V duchu starsiho pojeti podozamitii vsak miizeme predpo
kladat, ze jde 0 typy listii, majici vztah k rostlinam cykasovitym, pripadne k nekterym
rodiim jehlicnanii [Podocarpus s. I., Agathis apod.), a ze tedy nejde s velkou pravde
podobnosti 0 podozamity v dnesnim slova smyslu [NEME]C 1950). S timto vMomim
nutno take pristupovat k pouzivani terminu "podozamitova asociace" v ceske ceno
manske kvetene [Podozamites-Frenelopsis Assoziation sensu KNOBLOCH 1971). Vzhle-
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dem k sHiri perucke fl6ry, jeji skladba a moznostern [inych interpretaci (viz napr.
P. obtusus) jsou vsechny uvedens druhy ceskych podozamitti problemattcke.

Vzntka tak i jinak obttzna situace, nebof pri pripadne nspesna revizi v budoucnosti
bude nutno pocitat s rozsahlymt nomsnklatortckymt pi'esuny, plynoucimi z prlrozene

. systematiky rostlin a z tormalntch blnomtckych operaci. Nanl totiz vylouceno, ze prava
po vyresent Iormalnich taxonomickych otazek a negativnim dtikazu existence pojern
Podozamites z literatury 0 ceske kridove kvetens zcela vymlzt.
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A. Hlu stfk : Pro ble ma tic Podozamites - like leaves ... (p . 21-33 ) PI. 1.
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A. Hlustik : Problematic PodozamItes - like leaves .. . (p . 21-33) PI. II.



A. Hlustfk: Problematic Podozamites - like leaves .. . ( p. 21-33) PI. III.
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