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INTRODUCTION

Oblanceolate leaves represent a special problematics of fossil Gink-­
goales taxonomy. Appeari ng in de posits from the Permian to the Cre­
taceous they are known in dif fere nt Mesozoic taxa (see TRALAU 1969 : 64
to 68) . One of su ch leaf forms is associated' with the genus Bretmo­
phyllum THOMAS (THOMAS 1913, PONS, BOUREAU et BROUTIN 1976) .
This predominantly Jurassic type of Mesozoic Ginkgoales has been
assigned to the family Phoen icopsiaceae TRALAU (the Division 2. sensu
TRALAU, l.c., p. 66 ) . The leaves are considered to have been originally
bundled, sessile, n on -petiolate, and tongue-shaped. At present time
approximately eight Jur assic and one Cretaceous eretmophyllous species
have been described. The latt er one , Eretmophyllum andegauense, was
described ten years ago fr om the Cenomanian of France (PONS, BOU­
REAU et BROUTIN 1976 ). The species shows a very strong similarit y
to another ginkgoalian ta xon, Ne huizdya obtusa, coming from the Peruc
Mb. (Cenomanian) in Bohemia (HLUSTIK 19 77, 1980).

The present paper d eal s wi th se veral new details concerning the ori gin
of Nehuizdua obtusa as we ll as with biometrical data worked out by
simple statistics.The ma terial tr eated was collected at the localities Hlou ­
betin (eastern suburb of Prague ) and ' Vysehof'ovice village (East of Pra­
gue). In the clay pits deposits of the Peruc Mb. [Pe ruc-Korycany For-­
mation) are exposed. The specimens repr esent hundreds of leaf indi­
viduals and some rare seeds. The result s presented here supplement
the previous studies on the genus Netioizdua (HLUSTIK, 1977) and support
the autho r 's opin ion that oblanceolate ginkgolian leaves from the Ceno­
manian cannot be simp ly associa ted with the ge nus Eretmophyllum.
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composition, and the type of foliage indicate that G. [torint might be
an early Mesozoic praecursor of the genera Eretmophyllum THOMAS
(Jurassic) and Nehnizdua HLUSTIK (Cenomanian) . This presumption was
also suggested by the author in previous studies (HLUSTIK 1977, 1980) .
Thus, considering the mentioned incorrectness of the Tralau pliyloge­
netical assumptions, we can better suppose that the mentioned genera
represented some ancient lineage of ginkgoalian plants with petiolate,
non-bundled leaves, surviving up to the latest Mesozoic.

In view of these facts new taxonomical characteristics of both' Ceno­
manian taxa has been suggested:

Ordo : Ginkgoales, Mesozoic Group (Division 3. sensu TRALAU 1968)
Family: Glossophyllaceae TRALAU, 1968: 67
Genus : Nehuizdua HLUSTIK, 1977 : 174 -175
Generotype : Netioizdua obtusa (VELENOVSK"Y) HLUSTIK, 1977 : 174
Basionym: Podzamites obtusus VELENOVSKY, 1885 : 9-10

The generotypic species is subdivided into two subspecies:

1. Nehoizdua obtusa (VELENOVSKY) HLUSTIK ssp. obtusa
1977. Nehvizdya obtusa sensu HLUSTIK, p. 174-186, text-figs 1- 6,

PIs I-III, IV, figs 1-4.
1980. Netioizdua obtusa sensu HLUSTIK, p. 26--28, PI. III, fig . 1.
Locus typicus : Nehvizdy village, E of Prague, Bohemia.
Stratigraphical range: (? Lover -) Middle Cenomanian, Upper Cre-

taceous of the Bohemian Massif.
Occurrence : claystones and sandstones of the Peruc Mb. (Peruc-Ko­

rycany Formation) .

2. Nettoizdua obtusa (VELENOVSKY) HLUSTIK ssp. andeqauensis (PONS,
BOUREAU et BROUTIN) stat. nov .

1976. Eretmophyllum andeqaoense PONS, BOUREAU et BROUTIN,
pp. 358-366, text-figs 1-4, PIs I-III (basionym).

Locus typicus : ville d'Angers, quarry of Brouillard, Departemenf Maine­
-et-Loire, France.

Stratigraphical range: Middle Cenomanian.

Remarks : The presented subdivision reflects very slight differences in
the morphology and epidermal structure of the two closely related leaf
'forms of Cenomanian Ginkgoales ; they were originally described as
Podozamites obtusus and Eretmophyllum anqaoense. Botti the species
represent two intraspecific entities of a declduous plant with non-bundled
patiolate leaves in spiral arrangement (see text-fig. 9). The name of
the generotypic species is chosen according to the priority principle
(HLUSTIK 1977) . The above recorded characteristics show that N. obtusa
ssp. andeqaoensis could be a geographical subspecies of a glossophyllous
ginkgoalian plant inhabiting Late Cretaceous maritime biotopes of circum­
tethyd areas. The subspecies N. obtusa ssp. obtusa is considered as
another geographical deviation of the same species, inIiabiting coastal
areas of the Bohemian Massif archipelage in the Cenomanlan.
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Assemblege: Botli subspecies are commonly Iound in a typical asso­
ciation with Cenomanian species of the genus Frenelopsis SCHENK
(BROUTIN et PONS 1975, BOUREAU et BROUTIN 1976, HLUSTIK 1977,
1980)·,
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Fig. 7. Stomatal characterist ics in leaves of N. obtusa ssp. obutsa ; a - a percentua l
diagramm showing predominant orientations of stomatal apertures (af ter 5 measured
specimens), b - a correlation between the depth of st omatal pits (in f-tm2, after 66
measured specimens, Peruc Mb., Hloubetln} .

Fig. 6. A cupule from the Feruc Mb. claystones [Vyseho­
rovice village, E of Prague) representing an apical part
of the megasporangiophore of N. obtusa ssp. obtusa (spe­
cimen A, National Museu m, Prague ) ; from the stalk-like
base of the object a ctuicle was obta ined (see PI. I, fig. 3
her e}. After origina l state sketched by the author.
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CONCLUSIONS

Tne Cenomanian species Netunzdua obtusa (VEL.) HLUSTIK represents
a typical ginkgoalian plant with dec iduous, single situated leaves in
spira l phy llo taxy, producing globular seeds (tex-figs 8, 9) . The plant
was probably a woody element of coastal vegetation surrounding
the former Tethyd Ocean in the Upper Cretaceous. Tilere are strong indi..
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Fig. 9. The most probable restoration 01 the
N. obtusa ssp. obtusa phyllotaxy. After ori ­
ginal material from the Peruc Mb. deposits
[Hlouhetln, Kralupy, Vy§ehorovl·ce}, cca.
x 1. Sketched by the author.

cations that the species was variable in certain morphological and epl­
dermal features. Therefore, it is subdivided here into two various sub­
species. The western subspecies N. obtusa ssp. andegavensis is known
from the Middle Cenomanian deposits in France and represents a type
of rather more delicate leaves with secretory cells in epiderrnides;
the leaves are amphistomatal, with one petiolar vein. The eastern sub­
species N. obtusa ssp. obtusa is recorded from deposits of the Peruc Mb.
in. Bohemia (Middle Cenomanian) . It produced leaves penetrated by
numerous secretory ducts within mesophyllous tissues; the blades of
leaves were hypostomatal, with two petiolar veins. The seeds were of
a common ginkgoalian type. The subspecies as such probably represents
a more corlaceous, xerophillous form of the plant.

The genus Nehvizdya is considered to be a homogenous, independent
and well determinable taxon of extinct Ginkgoales. It is not related to
the group of Jurassic eretmophyHa s. s. It could be interpreted as
a younger type of the evolutionary lineage of glossophyllous ginkgoalian
plants (Glossophyllaceae TRALAU. 1968) . The lineage Included the spectes



Glossophyllum [lorini KRAUSEL (Upper Triassic ), 'ffifferenf species of.
the ge nus Eretmophyllum THOMAS (Jurassic) , and the species Nehvizdya
obtusa (VEL.) HLUSTiK.
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ANTONiN HLUSTIK

ERETMOFYLNI JINANOVITE ROSTLINY Z CENOMANU

Na zaklade podrobneho studia morrologie a epiderrnalnl stvby list u, se men a pohar ­
kovitych sporangtotoru byly pot vrzeny puvodni uva hy 0 prfs lusnostl ceske cenoma nske
Neiioizdua obtusa [VEL.) HLUSTiK k vymrelym [tnanov ttym r ost ltnam s opakvejcitymt
listy. [HLUST tK 1977, 1980) . [akkoli se nepodal'tl o prokazat zpusob olistent in situ,
zda se, ze nej pravdepodobnejsim bylo huste spiralnl usporadant asimllacntch organu na
vetevkach [srov. VELENOVSKY et VINIKLAR 1926, 1927, te xt -fig . 9 zde) . Behern mace ­
race cetnych izolovan ych llstu se podarflo ziskat drobna, okrouhla nebo vtetenovtta
teliska (Tab. I-II I ). [ednalo se s nejvetsf pravdepodobnostf 0 puvodni sekrecni organ y
[kanalky, dutinky) ulozene v mezofylu llstu, Podobne utvary [sou bSzne zna rny u rady
fosilnich jmanovitych i u dnesnfho druhu Ginkgo biloba L.

Hojnost puvodniho matertalu z nalezlst v Praze-Hloubetine a ve Vysehofovlclch do­
voli la pokusit se 0 [ednoduche statisticke zpracovant tvar ove variability llstu a 0 vyho d­
nocern nekterych zakladnlch znaku ep idermis [text -figs 1-7, tabulky 1, 2). Vysladky
ukazaly, ze N. obtusa tvorf dobra definovatelny rostlnt druh s mlrne zvysenou variabili­
tou tvaru Ils tovych cepell ; tento znak nijak nevybocuje z ramce variability u jina­
novitych.

Zjistene l1daje rovnsz poslouzily ke srovnani s velmi podobnyrn dr uhem Eretmophyllum
aruieqaoense PONS, BOUREAU et BROUTIN (19711) ze stredniho cenomanu Francie
[Anjou ] a k vyclenent dvou samostatnych poddruhu: Nehuizdya obtusa [VEL.) HLUSTIK
ssp. obtusa a N. obtusa [VEL.) HLUSTiK ssp . andeqaoensis [UONS, BOUREAU et BRQU­
TIN ) stat. n ov. Oba poddruhy predstavuji listove typy, dosti odlisne od typicky [urskych
gt nkgovitych Z okruhu rodu Eretmophyllum THOMAS [THOMAS 1913, PONS, BOUREAU
BROUTIN 1976, HLUSTiK 1977, 1980) . Ie velmi pravdepodobne, ze eretmofylnl ginkgovlte
rna]! fylogeneticky velmi blizko k rodu Glossophullum KRAUSEL [KRAUSEL 1943) a 2:e
predstavujt spolu s druhem Glossophyllum [lorin i KRAUSEL vyv~j ovou radu vedouci
k cenornanskemu r odu Nehvi zdy a HLUSTtK (sr ov. TRALAU 1968, tabulka 3, 4 zde ).
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EXPLANATION OF PLATES

The specimens figured are deposited in the paleobotanical collections of the Depart­
ment of Palaeontology, National Museum, Prague, under inv. cat. nos F 189-19l.
Cuticular preparations are registered in a separate collection in the same institution
SEM photographs were made at the Institute of Geology and Geotechnics, Czechoslovak
Academy of Sciences, Prague.

- PLATE I.

1. Nehuizdqa obtusa ssp. obtusa, seed compression in claystone, Peruc Mb., Hloubst ln
(Prague), Middle Cenomanian, cca. x 1,5 (specimen F 189). Photo M. Paralova.

2. Dtto, another specimen (F 190) with pyritized inner matrix and poorly preserved
exotestal cuticle, claystone, Peruc Mb., Hloubetin (Prague), Middle Cenomanian cca.
x 1,5. Photo M. Paralova,

3. DUo, a cuticle of stalk-like base of the cupula A with stomata, sandy claystone
Peruc Mb., Vysehorovice (East of Prague), Middle Cenomanian, cca x 200. Photo A.
Hlustfk.

4. Dtto, spindel-like secretory ducts outwashed from macerated leaves, claystone, Perue
Mb., Hloubetin (Prague), Middle Cenomanian, cca. x 100. Photo A. Hlustfk.

5. Dtto, a single secretory element, claystone, Peruc Mb.. Hloubetin (Prague), Middle
Cenomanian, cca. x 100. Photo A. Hlustik.

6. Dtto, a seed compression (1" 191), claystone, Peruc Mb., Hloubetin (Prague ), Middle
Cenomanian, cca. x 1,5 . Photo A. Hlustik.

PLATE II.

1. Nehvizdya obtusa ssp. obtusa, a lea f cuticle (lower) with stomata, claystone, Perue
Mb., Hloubetin (Prague), Middle Cenomanian, cca. x 60. Photo A. Hlustfk,

2. Dtto, an exotestal cuticle of the seed (F 189), claystone, Peruc Mb., Hloubetin (Pra­
gue), Middle Cenomanian, cca . x 60. Photo A. Hlustik.

3.-6. Dtto globular secretory sacs with hyphae-like projections, outwashed (3, 4) and
attached to inner surface of lower cuticle of a lea f (5, 6), claystone, Perue Mb.,
Hloubetin (Prague), Middle Cenomanian, cca , x 100. Photo A. Hlustik.

PLATE III.

1. Nehuiztiqa obtusa ss p. obtusa , a cent ral part of leaf, naturally translucent , showing
the detachement of globular secre tory ducts between cuticles , claystone, Peruc Mb.,
Hloubet ln (Prague ), Middle Cenomanian, cca. x 6. Photo A. Hlustfk.

2.-6. Different kinds of globular secretory ducts (2 - separated) as visible between
cuticles of leaf , claysto ne, Peruc Mb., Hloubetin (Prague ), Middle Cenomanian, cca .
x 100. Photo A . Hlust fk ,

PLATE IV.

1. Nehvizdya obtusa ssp. obtusa, an inside view of lower cuticle ; s tom atal area pattern
(left) is well differenc iated from that of venous band (right ). Claystone, Peruc Mb.,
HlouMtfn (Prague), Middle Cenomanian, SEM photo no . 0417 (A, Hlusttk}, eca x 200.

2. Dtto, an inside view of stomatal aparatus cu tlnization, lower cuticle. Claystone, Perue
Mb., Hloubjitfn (Prague ), Middle Cenomanian, SEM photo no. 0408 (A. Hlus tlk ] ,
eca x 1000.
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A. Hlu~tfk: Eretrnophyllnus Ginkgoaies from the Cenomanian Pl. t
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A. Hlustik : Eretrnophyllous Ginkgoaies from the Cenomanian PI. II
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A. Hlustfk : Eretmophyllous Ginkgoales fro m th e Ceno manian PI. III
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A. Hlustik : Eretmophyllous Ginkgoales fr om the Cenomanian Pi. IV




