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Abstract . In the work systematic and morphological investigation of the Upper Triassic sporo­
morphs from the substratum of the Vienna basin is concerned, which I consider as important in age. 
80 species of sporomorphs of Carnian to Norian-Rhaetian age are described. In the description of 
the species, besides the morphological marks, I was also focused on the range of species in the 
Triassic of Európe regarding to the occurrence in our country. This way the species from the Lunz 
beds and overlying dark shales (? Opponitz beds) and from shales belonging to the Hauptdolomit 
were investigated palynologically. 

The palynological investigation of the Lunz beds and overlying dark shales, in 
the substratum of the Vienna basin, has brought a whole serieš of knowledge on 
their age and partly also paleoecology and paleoenvironment. 

The spores and polien, which I describe, are obtained from investigation of 
a large amount of samples, mostly of dark shales, ranged to the Lunz beds from 
the lithological standpoint and dark shales, which partly may belong to the 
Opponitz beds and partly to the Hauptdolomit (J. KYSELA 1983). 

The majority of palynological results I obtained from investigation of sam­
ples from deep boreholes in the substratum of the Vienna basin and I correlated 
these with the palynological results from the Lunz beds at other localities in the 
región of the West Carpathians (Fig. 1). 

In palynological investigation of the Lunz beds and dark shales in their 
overlier I háve established that a part of sediments is: 

a) negatíve in sporomorphs, but positive in organic kerogen 
b) a part of sediments is positive in sporomorphs, also organic kerogen, there 

are lithologically equally characterized sediments. 
Sediments positive in sporomorphs we may divide into: 

1. Very rich in well preserved sporomorphs, yellow to light-brown coloured. 
2. Poor in well preserved sporomorphs. 
3. Poor in poorly preserved sporomorphs. 

RNDr. E. Planderová, CSc, Geologický ústav D. Štúra, Mlynská dolina 1, 81704 Bratislava 















Systematical Descriptíon of Spores, Polien and Acritarchs 
from the Lunz Beds and Dark Shales in their Overlier 

Cyathidites C O U P E R 

Cyathidites minor COUPER 
PI. I, Figs. 1, 7 

Remark : Trilete Spores of 35—40 u of size. They correspond to the des-
cription of the species according to R. A. COUPER (1958). 

D i s t r i b u t i o n : This genus is generally mentioned from the Triassic and 
Jurassic. R. A. COUPER (1958) states competence to the botanical genus Thy-
mopteris. 

Occur rence : In the Carpathian región this genus is abundant in the 
Lunz shales and in dark shales from borehole LNV-7 (4400—2301 m). 

Cyathidites cf. sobuli REINH. 
PI. II, Fig. 1 

Remark : Shape triangular, size 48 u. The exine is smooth. The structure 
of inner area is punctate. From the genus described by P. REINHART (1961) it 
differs in the smaller centrál area around Y mark. 

D i s t r i b u t i o n : P. REINHART (1961) mentions this species from the Rhae­
tian. 

Occur rence : In our materiál the species was found in dark shales in 
position above Lunz beds of Carnian — Norian age and from the shales of the 
dolomite complex (Šaštín-12, 4400—4120 m). 

Paraconcavisporites K L A U S 

Puraconcavisporites lunzensis KLAUS 
PI. I, Figs. 2 ~6 

Remark : the species corresponds to the description according to W. 
KLAUS (1960). The Y mark is mostly accompanied by indistinct tori. A sign 
typical of the genus is asymmetrical connection of Y mark rays. The shape is 
triangi iar with straight walls in equatorial position. 

D i s t r i b u t i o n : W. KLAUS (1960) mentions the distribution of this spe­
cies in the Lunz shales from the Triassic of Alpine development from the Julian 
substage of the Carnian. 

Occur rence : This species is common in the Lunz shales from the Vienna 
basin, i. e. associations which are rich in spores of Pteridophyta (LNV-2 1748 m, 
LNV-7 3700—4400 m, locality Liptovský Hrádok). 

Bot. s ignif icance: unknown. 
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Toroisporis W. K R . 

Toroisporis sp. 
PI. I, Fig. 16 

Remark : Trilete spore. Size about 45 u. Around the thick Y mark a dark 
torus is developed. From species of the genus Gleicheníidites it differs in straight 
walls of tori and not concave shape. 

Occur rence : Seldom in the Lunz beds of deep borehole LNV-7 (3700— 
4400 m), LNV-2 (1746—1748 m). 

Retusotriletes N A U M . 

Retusotriletes mesozoicus KLAUS 
PI. I, Figs. 10-11 

Remark : Trilete spore of roundish shape. Size 35—40 u. Corresponds to 
the description of the species according to W. KLAUS (1960). 

D i s t r i b u t i o n : The main distribution of this species is, according to W. 
KLAUS (1960), in the Lunz beds of the Carnian stage, mainly in spherosiderite 
layers. An isolated occurrence of this species is in the Zlambach beds, also 
mentioned by W. KLAUS (1960). 

Occur rence : Always we found this species in the Lunz beds in the Car­
pathian región. It was most abundant in dark shales above the Lunz beds in the 
deep drilling LNV-7 (2301—2400 m) and LNV-6 (1660—1700 m). 

Concavisporites K R U T Z S C H 

Concavisporites cf. toralis (LESCHIK) NlLSSON 
PI. I, Figs. 8—9, 12—13 

Remark : Trilete spores with distinctly concave shape and thick tori. Size 
26—28 u. It differs from the species described by T. NILSSON (1958) in size. Our 
species is smaller by several u. 

Occur rence : Quite abundant in sediments of the dolomitic complex 
(Šaštin-12, 4120 m). 

Concavisporites toralis (LESCHIK) NlLSS. 
PI. V, Figs. 1—2 

Remark : Trilete spore. Size 40 u. Exine smooth, thin. Y mark reaches 
5/6 of the spore. Around the Y mark is a thick dark torus. 
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D i s t r i b u t i o n : Mainly from the Rhaetian stage and Jurassic (W. 
SCHUURMANN 1977). 

Occur rence : Very rarely I found it in the shales above the Lunz beds 
(LNV-7, 2301 m, LNV-6, 1660 m), abundant in the shales of the dolomite 
complex (Šaštín-12, 4120—4124 m). 

Concavisporites (GLEICHENIA) umbonatus (BOLCH.) ARJANG 
PI. XI, Fíg. 3 

Remark : Trilete spore of triangular shape. Size 40—45 u. Significant are 
the toruses, around the Y mark, elongated to a beek-like growth. It corresponds 
to the species according to B. ARJANG (1975). 

D i s t r i b u t i o n : From the Middle Rhaetian to the Liassic. 
Occur rence : In our materiál I found this species sporadically in the 

shales of the dolomite complex (Šaštín-12, 4120—4124 m). 

Concavisporites sp, 1 
PI. III, Figs. 1, 5, 6 

Remark : According to the shape I range the spores (PI. III, Figs. 5—6) 
to the genus Concavisporites. The exina is smooth. The structure is fine reti-
culate to foveolate. Y mark reaches do 1/3 spore body. Against ranging to the 
genus Cyathidites they are the lenght of Y mark testifies. 

Occurence : This species I found in dark shales above the Lunz beds of 
Tuvalian-Lacian age in the samples from deep drillings LNV-7 (2301—2800 m), 
LNV-6 (1660—1700 m), Šaštín-12 (4400-4900 m). 

Concavisporites sp. 2 
PI. III, Figs. 2—3 

Remark : The shape of the spore is concave. The sculpture is fine reti-
culate. The rays of Y mark reach 1/5 of spore. On Fig. 2 we see (by SEM) that 
the exine surface is finely chagrenate. 

Occur rence : In dark shales overlying the Lunz beds in the substratum 
of the Vienna basin. Deep drilling LNV-6 (1660—1700 m). 

Distanulisporites K L A U S 

Distanulisporites punctus KLAUS 
PI. II, Figs. 2—3 

Remark : Our species corresponds to the species D. punctus according to 
W. KLAUS (1960). 
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D i s t r i b u t i o n : W. KLAUS (1960) mention this species from the Cardita 
and Halobia beds of the Carnian of Alpine development of the Triassic. M. 
PAUTSCH (1971) mentions this species from the Upper Triassic of Poland. 

Occur rence : In the West Carpathians I found the species in the Lunz 
beds in the substratum of the Vienna basin (Malacky-20, 3426 m, LNV-7, 
3400—4000 m). Izolated spores I found from the shales overlying the Lunz beds 
of Tuvalian-Lacian age (LNV-7, 2301 m). 

Convolutispora H O F F M E I S T E R , STAPLIN, M A L O Y 

Convolutispora microrugulata SCHULZ 
PI. II, Figs. 4, 8 

Remark : Trilete spore. Size 35—40 u. The fine — reticulate structure is 
typical and Y mark reaches 4/5 of spore body. Y mark is thick sometimes open. 

D i s t r i b u t i o n : In the whole Triassic mainly in the Carnian stage. O. 
P.JAROŠENKO (1978) mentions the occurrence of this species from the Lower 
part of the Carnian stage in Russia. 

Occur rence : In the Lunz beds from the deep drilling LNV-7 (2900— 
4400 m) LNV-2 (1746—1748 m). 

Bianulisporites PAUTSCH 

Bianulisporites badius PAUTSCH 

PI. II, Fig. 7 

Remark : Our species corresponds to the description according to M. 
Pautsch (1971). 

D i s t r i b u t i o n : In the Upper Triassic of Poland. 
Occur rence : In the West Carpathians I found this species in the Lunz 

beds of Julian age (LNV-7, 4400 m). 

Stereisporites P F L U G T H O M S O N 

I 

Stereisporites radiatus SCHULZ 
PI. II, Fig. 9 

Remark : The species corresponds to the description according to E. 
SCHULZ (1970). 

D i s t r i b u t i o n : The species is known from the Carnian to Rhaetian 
stages in whole Európe. 
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Occur rence : In our samples it was found in the Julian stage in the Lunz 
beds (LNV-7, 3400—4400 m). 

Tripartites SCHÉMEL 

Tripartites mesozoicus ROCALSKA 
PI. II. Fig. 10 

D i s t r i b u t i o n : In the Upper Triassic, mainly in the Rhaetian. 
Occur rence : Isolated in dark shales of the Dolomite complex from deep 

drilling Šaštín-12 (4120—4124 m). 

Zebrasporites K L A U S 

Zebrasporites fimbriatus KLAUS 
PI. II, Fig. 11 

Remark : Our species corresponds to the described species Z. fimbriatus 
according to W. KLAUS (1960). 

D i s t r i b u t i o n : The Halobia beds of Alpine development of the Carnian. 
Occur rence : In Carpathians this species was found sporadically in the 

Lunz beds in Liptovský Hrádok (E. PLANDEROVÁ 1972), and in the Lunz beds 
from the substratum of the Vienna basin (LNV-7, 2900-^1400 m, LNV-2, 
1746—1748 m). 

Calamospora SCH. W. B. 

Calamospora nathorstii (HALLE) KLAUS 
PI. III, Fig. 4 

Remark : It corresponds to the description according to W. KLAUS 
(1960). 

D i s t r i b u t i o n : In the whole Triassic to Liassic. W. KLAUS (1960) men­
tions distribution from the Cardita, Halobia and the Lunz beds of the Carnian 
stage. 

Occur rence : In the West Carpathians I found this species sporadically 
in dark shales overlying the Lunz beds (LNV-7, 2301 m, LNV-6, 1660 m) from 
the substratum of the Vienna basin. 

Botan ica l s ignif icance: To the family Equisetaceae. 

Calamospora sp. 
PI. VI, Figs. 11—12 
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Remark : Trilete spore of irregular round shape. Y mark is darker than 
the remaining exine. Y mark consists of small roundish segments. The exine is 
smooth to chagrenate. It has many secondary folds. Y mark reaches 2/3 of spore 
body. In the morphological signs it belongs to the genus Calamospora. 

Occur rence : Isolated in dark shales of the Dolomite complex in deep 
drilling Šaštín-12 (4120—4124 m) of Norian — Rhaetian age. 

Deltoidospora M I N E R emend. POTONIE 

Deltoidospora crassiexina NlLSSON 
PI. IV, Figs. 1-4 

Remark : Trilete spore with smooth exine. By SEM I found sparsely 
ordered tuberculate excrescences at the surface. 

D i s t r i b u t i o n : In the Upper Triassic and Liassic of Európe. Most dáta 
we háve from the Rhaetian in Germany (W. SCHUURMANN 1979). 

Occur rence : Quite abundant in dark shales above the Lunz beds in the 
substratum of the Vienna basin (LNV-7, 2501—2201 m, LNV-6, 1660 m, Šaš-
tín-12, 4826—4829 m). 

Deltoidospora sp. 
PI. VII, Fig. 1 

Remark : Trilete spore. Size 56 u. Exine smooth. Around the Y mark 
there is a dark fold of the exine. A similar species is described by W. SCHUUR­
MANN (1977) from the Rhaetian of France. It has some morphological signs of 
the genus Cyathidites, therefore I ranged it to this genus (E. PLANDEROVÁ 1980). 
The convex walls of spores point to its competence to the genus Deltoidospora. 

Occur rence : In dark shales from the deep drilling (LNV-7 2348 m, 
LNV-6, 1660 m). 

Conbaculatisporites K L A U S 

Conbaculatisporites mesozoicus KLAUS 
PI. IV, Figs, 5, 6 

Remark : It corresponds to the description according to W. KLAUS 
(1960). With the study of the exine by SEM I observe densely spaced baculate 
excrescences. They are concentrated to the outer margins of trilete spore. 

D i s t r i b u t i o n : In the Halobia beds of Alpine development of the Upper 
Triassic. They are, however, also found in the Cardita beds (W. KLAUS 1960). 

Occur rence : Common in the Lunz beds in the West Carpathians 
(LNV-7, 3734—4347 m, Šaštín-12, 5446 m). 
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Conbaculatisporites sp. 
PI. II, Figs. 5—6 

Remark : From the species Conbaculatisporites mesozoicus KLAUS it dif-
fers in the size (our specimen has 35 u only), by the lenght of baculae (short 
baculae) and in Y mark which reaches 4/5 of spore. 

Occur rence : In the shales of the Dolomite complex in the substratum of 
the Vienna basin (Saštín-12, 4120—4124 m). 

Apiculatisporites (Ibrahim) R. P O T . K R E M P . 

Apiculatisporites parvispinosus (LESCHIK) SCHULZ 
PI. V, Figs. 3, 6—8 

Remark: Trilete spore of nearly round to irregular shape. It corresponds 
to the description of the species according to G. LESCHIK (1956). The size of 
spores established in our samples varies between 23—29 u. This species is typical 
by not visible distinct Y mark E. SCHULZ (1967) also made the samé observa-
tion. 

D i s t r i b u t i o n : From the Middle Keuper to Liassic. 
Occur rence : In the Carpathians this species is very abundant in the 

Lunz beds and overlying dark shales (LNV-7, 3063—3802 m, LNV-6, 1666— 
1700 m, Šaštín-12, 4120 -4124 m). 

Botan ica l s ignif icance: According to G. LESCHIK (1956) this mor­
phological species belongs to the family Marattiaceae. 

Punctatisporites ( IBR. ) P O T . K R E M P . 

Punctatisporites cf. digestus LESCHIK 
PI. V, Fig. 4 

Remark : Trilete spore of almost roundish shape. It corresponds to the 
description of the species according to G. LESCHIK (1956) except the size. Our 
species is 20 u in diameter only. 

D i s t r i b u t i o n : G. LESCHIK (1956) mentions distribution of the species in 
the Keuper of Germán development. 

Occur rence : In the Lunz beds of the Carpathian región it is found rare-
ly only. It is more abundant in dark shales above the Lunz beds (LNV-7, 
2301—2304 m). 

Botan ica l s igni f icance: According to G. LESCHIK (1956) the spores 
of this species belong to the family Marattiaceae. 

Punctatisporites toralis LESCHIK 
PI. IX, Figs. 5 -6 
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Remark : Trilete spore of triangular shape, with slightly convex outline. 
Size 55 u. It corresponds to the description of the species according to G. 
LESCHIK (1956). 

D i s t r i b u t i o n : According to G. LESCHIK (1956) the species is common 
in Middle Keuper of Germany. 

Occu r r ence : In all samples of the Lunz beds, in the substratum of the 
Vienna basin and in Liptovský Hrádok (E. PLANDEROVÁ 1972). 

Granulatisporites LESCHIK 

Granulatisporites granifer LESCHIK 
PI. V, Figs. 10 11 

Remark : Monolete spore. Size 30 u. It corresponds to the description of 
the species according to G. LESCHIK (1956) except the size. The species described 
by G. LESCHIK is 36 u, in diameter. 

D i s t r i b u t i o n : In our samples this species was rare in the Lunz beds 
(LNV-7, 3736 m). 

Duplicisporites (LESCHIK) R. POT. ernend. KLAUS 

Duplicisporites granulatus LESCHIK 
PI. V, Figs. 12—15, PI. XI, Figs. 4-5 

Remark : Trilete spore with typical ribbon-like folds of exine. The sculp-
ture is granulate. It corresponds to the description of G LESCHIK (1956) and W. 
KLAUS (1960). 

D i s t r i b u t i o n : The species is spread in Germán development of the 
Triassic, in the Middle Keuper. In Alpine development it is spread in the 
Carnian, in the Halobia beds (W. KLAUS 1960). T. ORLOWSKA-ZWOLINSKA 
(1983) mentions the occurrence from the Cordevolian and Julian stages. 

Occu r r ence : In the Carpathians we observe abundant distribution in the 
Lunz beds. In dark shales above the Lunz beds we found it rarely (Láb-90, 
2780 m, LNV-7, 3405—4221 m). 

Duplicisporites cf. punctus LESCHIK 
PI. V, Figs. 16—17 

R e m a r k : Trilete spore of slightly convex shape. The sculpture is fine 
punctate. Ribbon-like folds are light-coloured, also punctate. The species cor­
responds to the description according to G LESCHIK (1956) except the shape. 
The spores in our samples are less roundish than in D. punctatus LESCHIK. 

D i s t r i b u t i o n : G. LESCHIK (1956) mentions distribution of this species 
in Middle Keuper of Germany. 
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