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THE NATURE OF PODOZAMITES OBTUSUS VELENOVSKY

Introduction

In "Die Gymnosphermen der b6hmischen Kreideformation", VELE­
NOVSKY (1885) decribed the species Potiozamites abtusus VEL. based
on an impression of single oblanceolate coriaceous leaf from the Ceno­
manian freshwater sandstones (Peruc Formation) found near Nehvizdy
(east of Prague, Bohemia, Czechoslovakia). The quotation of Velenov­
sky's description is as follows:

.Das Blatt aus uerkehrt eijormiqer Spitze allmiiliq in einem langen
Stiel oerschmtilert, qanzrandiq, derb lederartig. Die Blattspreite grab
und ziemlich Lockert genervt. a (1. c. page 9.)

The holotype refigured here (PI. I, fig. 1) is identical with the leaf im­
pression described and figured in VELENOVSKY (1. c. PI. I, fig. 8). The
leaf impression is 100 mm long and 23 mm wide, about 19 dichotomously
branched veins run parallel with a longitudinal axis from the petiolate
base to the apex of the lamina.

Although VELENOVSKY originally placed Podozamites obtusus VEL.
in the Cycadales, he admitted affinities to Bayera HEER, Feildenia HEER
and even Kranera CORDA ex VEL. During his later studies of Bohemian
Cretaceous plants VELENOVSKY found P. abtusus VEL. at some new
localities. E. BAYER (in FRIC & BAYER 1901, 1903) recorded two other
finds from Nehvizdy. In the Flora cretacea Bohemiae vol. I (VELENOV­
SKY & VINIKLAR 1926) the authors presumed the relations between
small rounded fruits of hypothetical ginkgoalian character and the lea­
ves of P. abtusus VEL., both found at the locality Kralupy (north of Pra­
gue) . There exists no direct evidence that these remains belonged toge­
ther since they have never been found in a direct natural connection
being solitarily dispersed in the same bedding plane. Similarly the au-
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thors inferred the connection of the leaves of P. obtusus VEL. to a frag­
mentary twig with spirally arranged rhombic leaf scars with supposed
spiral phyllotaxy, though this connection has not been proved either. The
leaves, fruits and shoot are figured in the mentioned paper (PI. IV, figs.
1, 2, PI. VI, figs. 11, 12, 13) . On the basis of these presumption the au­
thors removed the species from the Cucadates, and being sure of the
ginkgoalian character of P. obtusus VEL., they suggested provisionally
a new genus Pseudo zamites (see Note, p. 175).

In the vol. II of the monograph (VELENOVSKY & VINIKLAR 1927) the
authors described new abundant finds of small rounded fruits and twigs
from the Kralupy locality and assigned them to the ginkgoalian genus
Phullotenia SALFELD from northern Germany. This opinion is shared by
KNOBLOCH (1968) without any additional commentary (see Note, p. 175 1.

Since that time the species has not attracted much interest of the
specialists studying Bohemian Cretaceous plants (except the cuticle stu­
dies of BAYER 1921, mentioned in p. 181). In 1965 I started collecting
plant remains from the Cenomanian freshwater beds in Central Bohemia
and found a lot of partly or fully preserved cuticle membranes of P. ob
tusus VEL. beside the others. The remains were found in clayey sedi­
ments, mostly in a special dark claystone horizon of probably important
stratigraphical significance. The greatest number of cuticles that are
described in this paper originate from the locality Hloubetln brickkiln
(Prague) . Several specimens come from the Vyserovtce locality (east of
Prague). The epidermal mebranes are heavily cutinized so that their
structural details are well preserved.

After the detailed morphological and anatomical studies a new genus
and a specific binomial is suggested as follows .

Nehvizdya gen. nov.

Coriaceous oblanceolate single leaves with petiolar base and round apex.
Veins dichotomously branched forming longitudinal parallel venation in
the leaf lamina, slightly convergent in the apex. Epidermal cells poly­
gonal, heavily cutinized. Stomata of perigenous type, sunken, evenly dis­
tributed between veins. Guard cells in stomatal pits forming irregularly
orientated stomatal apertures.
Type species: Nehuizda obtusa (VEL.) comb. nov.
Derivatio nominis: after the name of type locality - Nehvizdy, east of
Prague, Bohemia.

Netiuizdua obtusa (VELENOVSKY) comb. nov.
Figs. 1-10, PIs. I-IV.

1885 Podo zamites obtusus VELENOVSKY, pp. 9-10, PI. I, figs. 8-9.
1900 Podozamites obtusus VEL.: BAYER in FRIC & BAYER, p. 90.
1902 Podozamites obtusus VEL.: BAYER in FRIC & BAYER, p. 88.
1921 Potiozamites obtusus VEL.: BAYER, pp . 44-46, textfigs. 3, 4.
1926 Podozamites obtusus VEL.: VELENOVSKY & VINIKLAR, pp . 7-8,

34-35, PI. IV, figs . 1, 2. PI. VI, figs. 11, 12, 13.
1927 Podozamites obtusus VEL.: VELENOVSKY & VINIKLAR, p. 6. 33.
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Note: In VELENOVSKY & VINIKLAR (1926, 8, 5) P. obtusus VEL. is as ­
signed to the genus Pseudozamites provisionally suggested by the authors.
Similarly VELENOVSKY & VINIKLAR (1931, 43, 93) named the species
as Feilendia obtusa in the List of probably correctly determined Mora ­
vian and Bohemian Cretaceous plants. E. KNOBLOCH (1968) has intro ­
duced the binominal Phyllotenia obtusa (VEL.) KNOBL. All these names
were not published in accordance with the International Code of Nomen­
clature, and therefore I do not respect them as valid synonyms.
Holotype : The specimen described and figured by VELENOVSKY [1885,
9-10, PI. I, figs . 8, 9), Palaeobotanical collection of the Department of
Paleontology, National Museum, Prague, Czechoslovakia, No. F 03, and
refigured here (PI. I, fig . 1).
Locus typicus: Nehvizdy, east of Prague, Czechoslovakia.
Occurrence: Czechoslovakia, Central Bohemia, Upper Cretaceous, Ceno ­
manian freshwater beds (Peruc Formation), clays, claystones, sand­
stones.

Description

Leaf morphology. - Single leaves, coriaceous, widely or narrowly
oblanceolate (to lanceolate J, with petiolary tapering base and roundish
apex (fig. 1, PI. I, figs. 1-6). The length varies from 30 to 100 mm, the
width from 5 to 30 mm. Entire margins are asymetrically waved (very
flat lobes) in the upper half of the lamina (fig. 1) . The petiole is from
1,5 to 3 mm wide and its length attains about 1/3 to 1/4 of the leaf length.
It is penetrated by two parallel veins. They are dichotomously branched
forming longitudinal parallel venation in the lamina (figs. 2, 3, 4, PI. I,
II). Longitudinal leaf axis is straight or bent a little in the lamina level
(sickle-shaped or S-shaped leaves) (fig. 1) .

The venation is observable on leaf impressions or cuticles. It is best
seen on naturally translucent leaf remains (figs. 2, 3, 4, PI. I, figs. 2-6,
PI. 11.) . At the boundary between the petiole and the lamina there are
two parallel petiolar veins dichotomously branching into four veins at
first. The branching continues more or less symmetrically to the place
of the maximal width of the lamina. The veins are very abundant there.
They are regularly spaced and their number is in proportion to the width
of the lamina. Only the longest central veins reach to the normally
developed leaf apex. The others incline rather both to the leaf axis and
to the converging margis. In divided leaves the veins end at regular
intervals in the lobes margins (figs, 2, 3, 4). The width of the veins is
about 0,5 mm. In my opinion they are expresively distinct only on one
side of the lamina under the lower cuticle membrane; the other side is
smooth.
Cuticular characteristics. - The leaf epidermis is heavily cutinized. The
cuticle thickness varies from 0,005 to 0,006 mm on the upper side and
from 0,006 to 0,010 mm on the lower side of the lamina (the lower cu­
ticle is relatively thicker because of thicker cutinization of stomatal
regions) . The upper epidermal cells are polygonal, more or less isodla­
metric (in a pavement pattern), sometimes elongated, arranged in longi-
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Fig. 1.

Nehvizdya obtusa (VEL.) comb. nov. - The size and shape variations of the blades .
After specimens from Hloubetln - brickkiln, Prague, freshwater claystones, Cenomanian,
Perucer Beds, nat. size. Figured by author.

tudinal wedge-shaped rows. The cell size varies from 0,04 to 0,07 across.
Anticlinal cell walls straight or slightly curved with blunt corners with­
out thickenings. Stomata absent (PI. III, fig. 1) . The lower epidermal
cells are of two kinds:
a) polygonal, isodiametric to twice (three times) longer than wide cells
above the veins, arranged also in longitudinal rows. The width of the
vein zones varies from 0,3 to 0,8 mm (PI. III, fig. 2) .
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Figs . 2-5.
Nehvi zdya obt usa (V EL. ) comb. nov. - Assortment o f the lea f apices in comparison
to the sa me part of th e bl ad e of Ginlcqobtl oba LINNf': (5 ); 2 - s lig ht ly d ivided a pex,
3 - a pex waved in three fl at lob es, 4 - d istinctl y divid ed bla de , 5 - dee pl y d ivided
blade of Ginkgo biloba LINN f': ( the center of ap ical pa r t ], aft er n atur a l s tat e" X 3.
Figur ed by a ut hor.

b) polygonal, more or less isodiametric cells between th e st omata in
non-venous areas . They are more st rongly cutin ize d and smaller th an
the upper epidermal cells (PI. III , fig. 3).
Stomata of haplocheilic (perigenous) type, surrounded by 4 to 6 subsi­
diary cell s, monocyclic or in completely dicycli c (Kranzzellen after
FLORIN 1931) , irregularly orientated, sunken in stomatal pits. Subs idiary
cells strongly cutinized with papillous thickenings of outer tangential
wals oft en partly overhanging the guard cells (fig. 6 ). Stomat al pit s are
formed by cuticular r ing elevations on the cutic le surfa ce (fi g. 7, PI. III ,
fig. 7). They could arise by coa lescenc e (f usi on ) of subsidiary cell sync­
line papillae. The depth of st omatal pits is rather variable but in the
major ity it is about 0,009 mm . The remains of gua rd cell cutm ization
have been observ ed on the surface or inside view as in transverse sec-
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Fig. 6.
Nehvizdya obtusa (VEL.) comb . nov . - Surface view of the stoma (lower cuticle) .
Strongly cutintzed parts are dotted, dashed line indicates the remains of guide cells
cuttntzattcn, thick black line shows the margins of stomatal pits, after macerated speci­
men, prep. 4, F 112, X 1000. Figured by author.

tions (fig. 6, PI. III, figs. 5, 6, PI. IV, figs 1-4). In some cases stomatal
aperture can be recognized between the remains of slightly cutinized
outer walls of guard cells. The extent of cutinization and organization
of stomatal cells are schematically sketched (figs. 7-10).

Figs. 7-10.
Nehvizdya obtusa (VEL.) comb. nov. - Schematical view ,of the, same part of lower
cuticle with two stomata: 7 - surface view, 8 - inside 'view, 9 - transversal section ~

of unmacerated leaf: cuticle is white, coal matter of rnesophyllous part is blackened,
the sediment is dotted, 10 - reconstruction of Ilvlng leaf epidermis [transversal sec-
tion], X 300. Figured by author.

178



.' ;-:f :

)r
0

0
.;:

. :-.

/
\/

/ I.\ ... - ~ ~((....
/

-- '~/~

~

I '\ ) (, ~ \
l )..,.. "" --- / 'Y' - ~- 'r"' '>- --

- -y- - -{ \ )( f I ) \ \(

~I I I 'I \

179



Variability

The leaves of Nehuizdya obtusa (VEL.) comb. nov. show the form and
size variations. They were destroyed partly during the sedimentation in
th e Cenomanian basins, partly during the diagensis. These causes in­
fluence the selection for statistical studies on variability. Preliminary
results are summarized here as follows: The size variability (of 150
specimens ):
1) the leaf length varies from 25 to 100 mm ;
2) the leaf width varies from 5 to 30 mm ;
3 ) the leaf length : the leaf width ratio varies from 8: 1 to 3: 1 (2: 1

extremely) ;
4 ) the leaf apex length varies from 5 to 30 mm;
5 ) the leaf apex length : th e leaf width ratio varies from 2 : 1 to 1/1,5

(1 : 2 extremely);
6 ) the petiole length: the leaf length ratio varies from 1 : 4 to 1 : 3;
7) the vein number: the leaf width ratio varies from 1,5 : 1 to 1 : 1,3.

The form of variability :
1) The natural shape of leaf lamina varies mainly as far as the leaf

apex is concerned (from the place of maximal leaf width to the
top) in comparison with the hypothetic ideal form;

2) the margins of the leaf lamina are usually rather asymmetrically
waved in very flat lobes (figs. 1, 2, 3);

3 ) it is possible to find occasionally divided leaves (fig. 4) .
Statistical studies have revealed no more important differencies.

Because of that Nehuizdya obtusa (VEL.) comb. nov. seems to be a homo­
genous single leaf form with wider variability.

Discussion

The genus Podozamites BRAUN is established on the basis of Zamites
distans PRESL (= Podozamites distans (PRESL) BRAUN). Many species
have been described since that time from the sediments of Triassic to
Cretaceous age. NEMEJC (1950) suggested the family Podozamitaceae as
a special group of gymnosperms. They were probably woody, not deci­
duous plants with laneeolate pointed leaves without petioles. The leaves
were arranged closely and spirally. In the base of the lamina there are
two or more veins, the venation is dense, parallel or rather fan-shaped.
The maximal width is in the lower half of the lamina.

After DOLUDENKO (1966) the leaves of P. aft. eichuraldii SCHIMPER
are hypostomatic with thin cuticle. Epidermal cells are rectangular, iso­
diametric or sligthly elongated, arranged in distinct longitudinal rows.
Stomata are orientated transversally.

HARRIS (1935) described longitudinally and transversally orientated
stomata with four subsidiary cells of P. steuiartensis HARRIS and P. punc­
tatus HARRIS from the Jurassic of Greenland.

Even though the cuticles of Podozamitaceae are not well known, as
yet, it is possible to say they have closely coniferous character.

180



Morphologi cal co mparison between the spe cies Podozamites BRAUN
and Nehvizdya obtusa (VEL.) comb. nov. shows m any differenc es . The
distinct oblance olate tapering fo rm of the lamina is atypica l of Podo­
zamites ssp. The apice s of the described leaf lamina are never pointed
like those in Podozamitaceae; thick cor ia ceous leaves of Nehv izdya
obtusa (VEL.) comb. nov. differ fr om the delicate character of the re­
mains of Podozamites ssp. The described venation is di ffe ren t fr om tha t
of Podo zamitaceae due to the vein branching in the whole lamin a le vel.
The leaves of Nehvizdya obtusa (VEL.) comb. no v. are n ot found in any
direct connection with a shoot. They probably be long to some de cidu ous
plant in comparison to the remains of Podozamites ssp. which a re found
mo stly like foliage shoots. All these differences suggest the affinity of
the described species with some other plant group of si milar morphology
than Podozamitaceae.

E. BAYER (1921) first made cuti cula r analysis of the species in hi s
preparations from 1899 . He compared Podozamites obtusus as to the
cuti cle structure with Hakea tncrassinata an d the Pr oteaceae, as to the
leaf form with Agathis ovata. However , he suggested some rel a ti ons to
the Cqccuiales. In my opinion these co mparison are not co nv incing. The
conclusions of BAYER did not influence VELE NOVSKY'S observa ti ons in
his later papers.

The cut ic le of N . obtusa (VEL. ) comb. nov. d iff ers considerably from
that of the true Poaozamites species. The thick cuticle membrane has
deep stomatal pits, sunken stomata and pure hypostomy. The appearance
of the leaves suggests very probable xeromorphic characters of N. obtusa
(VEL .) comb. nov. Similar structures to Podozamites ss p. are not recor ­
ded. The position of the described leaves on the plant is not kno wn. No
foliage twigs or shoots have be en found so far. The leaves a re dispersed
singly in the sediments. There is no proof of the connection of the
leaves to the leafless shoots with spirally detached rhombic sears, sug­
gested by VELENOVSKY & VINIKLAR (1926 ) ; nevertheless it is n ecess­
ary to emphasize VELENOVSKY 'S id ea as to the affin iti es to Ginkgoa­
ceae. All th e fa cts about the morphology a nd cuticular s tructure a re
atypical for true Podozamitaceae and eliminate or m ake doubtful any
relations to them.

Morphologi cal co mparison of the leaves of Nehvizdya obt usa (VEL. )
comb. nov. and those of Aga this ssp. (espe cially wit h Agathis ova ta ­
BAYER 1921) are problemat ical, ma inly as to the ve na t ion . As to the
cuticular characteristics the differences are still more pronounced.

On the contrary, among the Ginkophylla (NEMEJC 1968) with pe tio­
lar bases there are several leaves resembling Nehvi zdy a obtusa (VEL. )
comb. nov. especially in the leaf-shape an d cutic le. Clossophullum [lo ­
rini KRAUSEL from the Lunzer Beds (Keuper) in Austria has a pe tiolar
base of lamina, dichotomous venation a nd simila r epid erma l structures.
It differs fr om the described species by longer leaves , am phis tomata l
character and papillae distinctly overhangi ng the guard ce lls. It is very
difficult to find any phyletic relations between both species. The descr i­
bed species also resembles isolated lobes of Ginkgoites dilatata (HEER)
TEIX. described from th e Jurassi c of Portugal ( HEER 1881, TE IXEIRA
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1948) . But these lobes are only segments of deeply lobed leaf blade
(like in some other species of Ginkgophylla).

The leaves of Ginkgodium YOKOYAMA differ from the described spe­
cies as to the kind of venation with interstitial veins.

The comparison between the species of the genera Torellia HEER and
Pseudotorellia FLORIN and the described species show not only their
morphological affinity (oblanceolate leaves, venation], but also the diffe­
rences in the leaf anatomy (waved walls of epidermal cells, delicate
cutinization) . Eretmophyllum pubescens THOMAS and E. uiithbiense
THOMAS from the Middle Jurassic of England resemble N. obtusa (VEL.]
comb. nov . especially in its leaf morphology [pe dolar base, waved mar­
gins, divided lamina, venation). The cuticles of both eretmophyllous
species are not so thick, only papillously thickened above the epidermal
cells. But both the species of Eretmophyllum and the described species
have epidermal cell forms and stomatal composition similar. The epi­
dermis is built of cells without undulate walls, which are so typical for
many Ginkgoaceae. Subsidiary cells are radially arranged around the sto­
matal pits and are more strongly cutinized. Neither interstitial veins (E.
urithbiense THOMAS) nor the secretory tracts (E . pubescens THOMAS)
have been observed in Nehuizdua obtusa (VEL .) comb. nov.

Distant relations between E . saiqtianense and the eretmophyllous lea­
ves described from the U. S. S. R. may be seen as well.

Nevertheless N. obtusa (VEL.) comb. nov. stays rather apart from the
known eretmophyllous leaves. The occurrence of Eretmophyllum ssp.
are limited mainly to rocks of Jurassic age.

The leaves of N. obtusa divided into two lobes or with the indications
of the diViding (figs 2, 3, 4) resemble similar feature of Ginkgo biloba
(fig. 5], where the variation of the dividing is observable. Deep lobes
overlapping each other might be interpreted as pathological changes of
leaf apices. These changes, however, were not observed on the epidermi­
des or on the venation of divided leaves. It is impossible to prove the
teratology either. Waved margins and divided apices of the described
leaves seem to correspond to the same phenomena in Ginkgophylla. The
arrangement of the described leaves is not so fa r known. Their spiral
position is not proved and dwarf-shoots have not been found, although
they are frequently met in Ginkgoaceae. The species appears to be a
deciduous plant.

It is difficult to place Nehuizdua obtusa (VEL.) comb. nov. into the
grouping of the known ginkgoalian leaves suggested by NEMEJC (1968)
or by TRALAU (1968) . In my opinion it would be most convenient to
assign it to the Division 2 of the Mesozoic group near to Eretmophyllum
pubescens THOMAS (TRALAU 1968). As to anatomical structures there
are no reliable direct links to any known Ginkgoaceae or to their con­
runners. N. obtusa (VEL.) comb. nov. has been found up to know in a
large quantity just in a short stratigraphical range (Cenomanian of Bohe­
mia). It appears to represent a specialized taxon with outlined gtnk­
goalian features. Therefore it is suggested as a new genus with probable
affinities to the Ginkgoaceae.
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Assemb lage

Nehvizdya obtusa (VEL.) comb. nov. forms characteristic association
with the shoots of Erenelopsis alata (K. FES TM.) KNOBLOCH in clayey
sediments of Bohemian freshwater Cen omanian (Pe ru cer Beds ) as deter­
minated by KNOBLOCH (1971) .
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ANTONIN HLUSTtK

o PODSTATE DRUHU PODOZAMITES OBTUSUS VEL.

J. VELEN OVSKY (1885) popsal otisk opakv ej citeho Jcoz ovtt eh o li s tu z pls kovc u ce no­
rnansk eho stari ad Nehvizd (vych od ne od Prahy, CechyJ . Puvod ne je j zaradt l [a ko zby­
tek ve tsf ho vej ire k cy kasovttym, i kdyz nevy lu coval p t fbu znos t s lis ty typu Bayera
HEE R, Fildendia HEER, prIpadne Kranner a. Na zaklad e nalezu stejnych li s t ii v blizkos ti
malych kulat ycn ot iskii pl iidkii u Kra lu p byl o po zde ji uvazova no o prfslusncstt obou
rost linnvch zbytk ii k celedi Gin kgoaceae (VELENOVSKY & VINI KLAR 1926). V bli z­
kosti pliidkii a listii byl take na le zen ulomek bezl ts te vet evk y se s ptr a lrie s estavenyrnt
rombickymt jizvami, coz ve dl o k uvaharn 0 moznost t srouboviteho rozestavern listii
Pod ozam ites obtusus VEL. na os e. Na zaklade techto zave rii byly Itsty, pliidky a vet­
vicka pr tsu zovany jedme r ostlms z prfbuzenstva jinanovi ty ch . VELENOVSKY a VIN!­
KLAR (1927 J srovnava ji Podozamites obtusus VEL. s listy rodu Ptujllotenia SALFELD,
coz se poz dejrodraztlo ve vy tv oren t neplatne publlkovaneh o binomu Phyllotenia obtusa
(VEL.) KNOBLOCH (KNO BLOCH 1968J . Na Iokallte Hloubetin (Praha) sbiral autor teto
pr ac e zbytky listii P. obtusus VEL., na nichz je zachovana kutikula. Navazal proto ve
sv ych vyzkumech na studit E. BAYERA (1921 J a provedl podrobnou kuttkularni analyzu.
Vvsledkem je tate studie, v ni z se stanovi novy rod Nehvizdya s typlckyrn druhern
Nehv i zd ya obtusa (VEL.J comb. n ov . (=Podozamites obtusus VEL.J.

Listy N. obtusa (VEL.) comb. nov . jsou hypostomaticke, silne kutinizovane, priiduchy
jso u n eo rrentovane s estaven y v pasech mezi zilkami ria spodn i .s tr a ne listu. sveraci
buriky jsou pono re ne v jam ce , tv orens kutikularnim va lern nad pruduchovou sterbinou,
jsou obklope ny 5 ci v ic e ve d lejsim t buri k ami , ko lem nlchz byva vytvcren ne vzdy uplny
kruh buiie k vancovyc b. Priid uchy [so u periqenni , typi cke pro nahosernenne rostltny.
Epld erm al n i buriky sv rc h rn s trany li stu [sou nejcaste] ; pravouhla, podelna protazene
a serazene v podelny ch ik lfno vtt ych radach, Podobny obraz maji i bui'iky riad zilkam i
na s podni s tr ane li s tu. Epid errnalnf buriky, obklopujlci pruduchy, jsou obr ysu rnnoho­
uh elnfkoveho a sil ne]! kuttnizovane .

Morfologicky jsou po ptsovane listy zcela shodrie s ho lo typem. Opakvejcita cepel lis tu
se po zvoln a fa pi k at e zuz u]e k bazt listu. Zilnatina je soubszna, vidlt cn a te delana .
Okra je ce pel e jsou pravldelrie mim e zvl n en e, ve sp tcca listu muze dokonce do jit
i k rozstepen i. Toto rozs te peni neni po dl e anatormckvch pozoro vani ani pii:vodu tera ­
tolcgtckeho , an i vysledkern nejakych pa to lcgtckych zrnen. Statis t icka rne reni proka­
zal a , ze se [edna 0 [ednotny typ lis tii s vet s i vartabtlitou tvaru.

Podrobrie zko um an i dokaza lo, ze po pisovane l ist y nent mozno dal e povazovat za druh
rodu Podozami t es BRAUN. Celed Podozamitaceae NEMEJC tvor t sarnos ta tn ou skupin u
jeh licnatych rost lin pr e vazne trias oveho a jurskeho s ta rf. Podle udajii nekterych au­
torii (DOLUDENKO 1966, HARRIS 1935 J jsou pokozk y po dozamHii ve lmi slabekll'tiniro­
vane a jevi odlisn'ou s tavbu. Priiduch y jsou pricne ci podel ne orientovane v radach,
coz je typ icke pro je'hlic na te . CepeI listova je spisekopinat eho t varu, bez l'apikateho
zuzeni, s ou·bezn a zilnaNna je velmi husta a vidlicnate del eni zil ek se odehrava pre ­
vazne v dolni polovin e cepe Ie ( u Nehv i zdya obtusa (VE L.) comb. nell'. se zilky deli
po cele plose cepele) . Pokozka N . obt usa (VEL. J comb. nov. rna jinou stavbu nez
d"'uhy r odu Agathis SALIS B. Sp is e s e nabtzi :srovna ni s nekterymi opakvejcitymi, l'api­
l, at e zuzen ymi lilsty , pi'iraz.ovanYmi k Deledi Ginkgoaceae [Ginkgophylla I. skupiny ­
NEMEJC 1968 ). Nejblizsi analogie n alezame u rodu Eretmophyllum THOMAS z anglicke
jury, jehoz listy maji podob ny tva r Hstii i stavbu p.ok'ozk y. V detaile,ch je vsak mozno
na jit ne 'kt ere odlisnost i (Nehvi zdya obtusa (VEL.J comb. nov. nema sekrecni kanalky
a neprave zilky, lisi s e tlous tk ou kutinizace) a v neposledni fa de je i svym vyskytem
c,asove velmi vzdalena od jurskych druhii rodu Eretmophyllum (nalezana je pouze
v cesk em s ladko vo dn im ceno man u ). Mim o uvedena fakta chara k terem celekutikul y
od povldtl jen velmi vzdtllenij pomeriim u typickych jinanovitych. Nejsou zaroveii
znamy pom ery fyl ot aMi ck e, neb ot nebyl y dosud nalezeny liSlty p r isedle na viHvickach.
Sroubov ite usporadani listii, pr ed poklad ane Velenovskym a V in i k ld i'em (1. c. J nelze
mit za prokazane z diivodu, ze list y n eb yly nalezeny v prim e sauvislosti s popisovanou
vetvickou. To vsak nepoch yb ne nasvedcu je tomu, ze listy pa t i'ily k e pada ve rostHne.

Po zvtlzeni vsech fa k tii lze lis t y Ne hvizdya obtusa (VE L.) co mb . nov. charakterizo­
va t ja ko xe r omor f ni (silna kut in izace J, opadave, pris lusejicl vzdalene k ce ledi Gi nk -
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qoaceae, rozhodne vsak k rostllne nahosemenne [stavba pruduchu] . Nachazeji se v ji­
lovitych i piscitych usazeninach sladkovodniho cenornanu na Ceskern rnasivu, zpravid­
la vsa·k hojne]! v urcltern hcrizontu trnaveho jilavce spolecns s vetvickarnt Frenelopsts
alata (K. FEISTM.) KNOBLOCH, coz uvadi i E. KNOBLOCH (1971). Tenta typ listi\ je
v usazenlnach krIdoveho star: ojedinely a svedci 0 sverazne specializaci, jiz nekohkrat
konstatovane pri vyzkumech ceske krfdove kvsteny.
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EXPLANATION OF PLATES

Ortgirial specimens and preparations figured here are deposited in palaeobotanical
collection of the Department of Palaeontology, National Museum, Prague, Vaclavske
narn. 68, Czechoslovakia (collection signature is indicated here under the numbers
of Inv . Cat. F. J

PLATE I.
1. Nehvizdya obtusa (VEL.J comb. nov., holotype , the, leaf impression in sandstone,

Ireshwater Cenomanien, Perucer Beds, locality Nehvizdy east of Prague, Bohemia.
The specimen was figured by VELENOVSKY [1885, p. 9, TaL I, fig . 8J as Podo­
zamites obtusus VEL., F 3, nat. size. The impression represents ideal form of the
blades. Photo M. Paralova,

2-6. Nehvizdya obtusa (VEL.J comb. nov. Naturally translucent leaves showing parallel
dichotomous venation. F. 115-119, X 1,5.
Photo M. Paralova.

PLATE II.
1. Nehvizdya obtusa (VEL.J comb. nov . Fragment of naturaly translucent leaf (see

Plate I, fig. 5J . Nat. size. Photo M. Paralova,
2. PaN of the same leaf', 'showing details of the venation. Coal matter of the veins is

black (photographJ and shared (sketch], X 20. Photo and sketch by the author.

PLATE III.
Nehvizdya obtusa [VEL.J comb. nov . Locality Hloubetln-brtckkiln, Prague, claystones,
freshwater Cenomanian, Perucer Beds .
1. Inside view of the upper cuticle, longitudinal wedge-shaped rows of epidermal

cells, prep. 25, F 112, X 160. Photo author.
2. Imstde 'view of the lower cuticle, elongated epidermal cells of nonstomatal area up

to the vein, prep. 25, F 112, X 160. Photo author.
3. Inside view of the lower cuticle, Irregularl y orientated perigenous stomata of non­

venous area (among the 'veins ], prep. 5, F 113, X 160 . Photo author.
4. Inside view of lower cuticle of peticlar base of the blade, longitudinally or ienta­

ted stomataalong the vein, prep. 5, F 113, X 160. Photo author.
5. Surface view of lower cuticle (under incident light], showing stomatal pits and

appertures, macerated cuticle" prep. 35, F 112, X 160. Photo author.
6. Detall of thastoma, prep. 4, F 112, X 300. Photo author.
7. Surface view of lower cuticle [incident light], showing stomatal pits between the

veins, prep. 34, F 112, X 70. Photo author.

PLATE IV.
Nehvizdya obtusa [VEL.J comb. nov. Locality Hloubettn - br ickklln, Prague, claystones,
freshwater Cenomanian, Perucer Beds .
1. About 0,004 mm thick transverse section of non-macerated leaf, showing stomatal

pits, compressed remains of guard cells cutinization at the center of the photo­
graph and different thickness of both cuticles, prep. 4, F 112, X 300. Photo author.

2. About 0,004 rnrn thick transverse section of non-macerated leaf [aproxtmately lon­
gitudinal to stomatal aperture], showing thick cutinization of subsidiary cells (po ­
Iar ] in comparison to the delicate upper cuticle, prep . 4, F 112, X 300. Photo author.

3. Simllar transverse section of non-macerated leaf,showing especially the kind of
cuttnizatton of the upper epidermis, prep. 4, F 112, X 300. Photo author.

4. 'I'ransverse section of unmacerated leaf with heavily preserved coal matter among
the cuticles (coal matter tsverttcally cracked], X 400. Photo author.

5. Houbetin brickkiln, Prague. Profil of the clayey freshwater deposits of Perucer Beds,
Cenomanian. Rh - lower rootlet horizon, Nh - dark claystone horizon with
Nehvizdya obtusa (VEL.J comb. nov. and Erenelopsis alata (K. FEISTM.J KNOBLOCH
association, Cl - about 1 dm thick coal layer in light claystones, S - sandstones.

Photo author, 1968.
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