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EVA PLANDEROVA*®

PALYNOMORPHS FROM LUNZ BEDS AND FROM BLACK CLAYEY
SHALES IN BASEMENT OF VIENNA BASIN (BOREHOLE LNV — 7)

{2 Tab., 1 Graph, 16 Pl,)

Abstract: The paper contains results of biostratigraphical ex-
amination of sedimentary rocks from the basement of the Vienna
Basin. The rocks were litholcgically referred to as the Lunz beds.
Examined were mostly palynomorphs from samples from the bore
hole LNV—7. Typical Karnic flora was revealed at a depth of
4348 to 2908 m, and younger microflora ranged to the Rhaetic-Lias.

Peawye: Pabora cocpenoroueita Ha GHOCTATHIPAPIUUECKYIO OLUCHEY OTA0-
FHEHIT OCAIZKOB M3 NOIOWBLL BEHCKOro GacceHHa, KOTOPBIE OBIAM CHIITAHBI
AVHICKMMH TopnaonTtaMil. C aToil nensio OBl IPUMEHEH METON NJAaHIMOD(-
HOIl OUeHKM ob6pazon, raasHeiM ofpazoM u3 ckpawmuian LNV — 7, Bua
onpeieseda THOWYHAN KapHcekan ¢aopa o raybune ¢ 4348 a0 2008 M
I 3afaeraomias Muanman .\H[Kpﬂ(b_‘lﬂpa_ KOTOpasx Guina nocae TWATEABHOIQ
M3YUEHNIA, 3auHCjeHa B paT-aeiiac.

Introduction

I have studied dark-grey schistose beds from several bore holes [LNV—G,
LNV—7, Malacky 20, LNV—2, Sa3tin 12) in the basement of the Vienna Basin
to determine their age on the ground of palynomorphs. I got most reliable data
Irom the bore hole LNV—7. There were two palynomorphs spectra of diffe-
rent age in sedimentary rocks of equal lithology. In other bore holes was
only the lower part of the beds, ie. the Lunz beds. Since sedimentary rocks
of different ages were only in the bore hole LNV—7, I chose microflora
from there for detailed study. As for lithology, the rocks are dark marly
shales referred to as the Lunz beds. They are overlaid by dark limestones
and underlaid by dark limestones and dolomites. Examination of dark marly
shales by maceration revealed well preserved palynomorphs without any
signs of corrosion. 14 samples examined were from the bore hole LNV—7
(Tabh. I, 1T} and 20 from the Other bore holes mentioned.

I. Palynological valuation
|

Microflora may be divided into two complexes of different ages on the
ground of palvnomorph spectra: an older complex of the Lunz beds [43486—
2908 m) and a younger overlying complex [2501—2301 m]) of dark-grey shales
lithologically equal to the Lunz beds. Since the samples from the complexes
mentioned contained microflora of equal composition and quantity, the sam-
ples will be valuated as a complex and not separately.

* RNDr. E. Planderovd, CSc, Dionyz Star Geological Institute, Mlynska dol.
1., 809 40 Bratislava.
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268 PLANDEROVA
A. Palynological valuation of the Lunz beds [Graph 1)

In the complex of sediments studied were 68 species of well preserved
plentiful spores and pollen. In the pollen pattern saccate pollen dominated
over Spermophyta spores. Species of the genus Ovalipollis, particularly the
species  Ovalipollis lunzensis KLAUS and Ovalipollis ovalis [KRUTZSCH)
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1 — Relation to Carpathian Keuper flora

2 ' = Relation to microflora of Keuper of German type
3 H]MIIB = Re!gtfon to Alpine Karnic (Lunz beds) micreflora
4 [ — Rhaetic microfiora

5 — Liassic microflora

KLAUS were quantitatively prevalent. They are typical elements in micro-
[lora of the Alpine Karnic Lunz beds. W. Klaus [1950) quoted both species
from the Julian substage of the Karnic stage; M. Pautsch (1971) — from
the Polish Lower Keuper (locality Trzeciana). Ovalipollis ovalis (KRUTZSCH)
KLAUS, vecurs in 1-2% in our sediments. W. Scheuring {1870} recorded
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it mostly in the Rhaetic and the Lias, and Ovalipollis notabilis SCHEURING
and Ovalipollis lepidus SCHEURING — in the gypsum Keuper.

Some species of the genus Triadispora, e.g. Triadispora stabilis SCHEURING
from the gypsum Keuper, with its stratigraphical range of the Karnic to the
Lower Norian, are as plentiful as 0. lunzensis. Because of their broad strati-
graphical range the data on the age of species from the gypsum Keuper are
not reliably informative about the actual time of occurrence of the species
also found in our samples. Less frequent are species Lunatisporites noviau-
lensis SCHEURING, Triadispora modesta SCHEURING, B. W. SCHEURING.
(1970) recorded them in the gypsum Keuper, too. Another component of pol-
len and spores correlable with occurrences in the German Lower Keuper,
namely Aralrisporites virgatus PAUTSCH quoted by M. Pautsch (1971)
from bolh the Lower and the Upper Keuper. Its stratigraphical range is Lo-
wer Karnic — Upper Rhaetic, W. Klaus (1960) recorded Aratrisporites sca-
bratus KLAUS in the Karnic of the Lunz beds, whereas M. Pautsch (1971)
found it in the German Trias also in the Upper Keuper. Some species were
only found in the Karnic. For instance, Reticulatisporites cf. bunteri MADLER



PALYNOMORPHS FROM VIENNA BASIN 271

bem e e e ]

B ] T T T 17T |
| | | | | | t ] &
il | RERRREEES: L]
1 : RERER R R [
| Z 1| [5] F [ || |
{1 2 | =431 = 1 {1 H]
| =l | | El= S | =
| 12 s ) z 1 3
} =], H = 5| 2
dE P i3 =% 5 & 12 EINE
=l elz B = Hb i Z| |u Ml
Bl | :_E | 3 E“‘EI —a:a... Bl = [ E J‘gig‘-:g .
SHAAEE ©l Bl 1. slEE ElE |3 £ (@ s Bl ais
~ =B85 o= Lo pe 2 S b 2lal 3| |Z13]8) |2 5| |- 21515~ E=leE
3 | LIS e . e 1 @ 522
21818513 HEE B EHBHEEE e R SREE R
HEEHE - HEEEE HEE 2 o |23, |38z el s
HEIREE [ S2iEls| BlE |5 812153 Sigls HANEEREGEEREE
FA T =l5|¢fe|o]= ==l = =5 b el Ehat &
1515 | 8|4l8 wRE HEHEAAR § F B e L O e I
Blgl8|3| 8l . Z 4| 2i5|5 1] ul3|2| 8 g Zlele
2 % ZIket 5l giars |28 2 Bl T2 512 12|22 5] 2 HE
slal=l8 2318 SEREEEEERE EI FEEEE 2
S 3 8 = 8] 2| =5 =4 3 o5 2 = {
EHaRE 23 BHEEHEREEE 181515285 ¢ A
BBk S HEHENHEREEE HEEEEE] 5l E
25| E|5 3|78 51818152 550 a SHHMEERE 2|
= = L
G}ﬂ o, tIJ:UI =C'}LI-"”I°F’ | { [
Ll ]
i .
| i
I
] | ‘ |
! |
e | l :
! 1
R i |
! '
1 " |
1
| I

recorded by K. Mddler (1964) in the Lower Keuper, is Karnic. The period
is also characterized by spores of the species Paraconcavisporites e.g. Para-
concavisporites lunzensis KLAUS found by W. Klaus (1960] in the Julian
substage of the Alpine Karnic. M. Pautsch recorded Paraconcavisporites
sp. in the Lower Keuper. In our country it was found in the Lunz beds near
Hradiste nad Vratnom (M. Kochanovd—A. Kullmanova—P. Snop-
kovad, 1976) and in the Lunz beds near Liptovskii Hrddok (E. Plander o-
vd, 1972). Since it was not found in other sediments, it may be included
among species biostratigraphically significant for the Karnic. Such are do-
minantly Corrugatisporites klausi KAVARI (3—5 % in our samples), Conos-
mundasporites othmari KLAUS (1—3 %). W. Klaus recorded it in the Kar-
nic Halobia beds.

The species Retitriletes globosus MADLER is typical of the Lower Keuper
(K. Mddler, 1964), Retusotriletes mesozoicus KLAUS — of the Karnic Lunz
beds. It is scarce in the Zlambach heds (Rhaetic) (W. Klaus 1960). In our
country it was only found in the Lunz beds. Zebrasporites fimbriatus KLAUS
is present to 1—3 % in our samples. W. Klaus (1960) found it in the Karnic
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Halobia beds with narrow stratigraphical range like that of Saturnisporites
palettae Klaus from Halobia beds, Saturinisporites [imbriatus KLAUS from
cardida beds; Elipsovelatisporites plicatus KLAUS from the Karnic Halobia
beds. All the species [Table 1) are Karnic. They are most freguent in the
Halobia and the Lunz beds. For this reason 1 compared the species from the
samples taken from the depth 4348—2908 m with the species of European
Trias, and refer the sediments under study to the Karnic (Julian) as for their
age.

B. Palynological valuation of dark-grey shales from depth of 2501—2301 m
(Table 2}

Dark-grey shales of an overlying complex of sediments from three drill
cores 21 (2301—2303 m), 22 (2348—2351 m), 24 (2501—2504 m) were studied
Jin microfloristic respect. The samples offered plentiful well preserved paly-
nomorphs suitable for microfloristic and biostratigraphic valuation. I have
ranged the palynomorphs examined to 100 species. In contrast to the sub-
jacent complex of the Lunz beds with dominantly saccate pollen, the over-
jacent coplex exhibited prevalence of Sporophyta spores over saccate pollen.
Samples from the depth 2301—2351 m contain abundant species of the genera
Maratiopsis, Chasmatosporites, Eucommiidites, Bharadiwajapollenites, Bennet-
titinaepollenites, Inaperturapollenites, Araucariacidites, Classopollis, Todispo-
rites, All the genera are typical of the Lias, and/or Rhaetic-Lias,

The species Maratiopsis scabratus COUPER is quoted by J. Lund (1977)
Cfrdm the Upusermost Rhaetic-Lias o 1—3, by M. Rogalska (1976] — as
imore frequent from Pliensbachian — Toarcian, Maratiopsis anglica THOMAS
'was recorded in the Lias. In respect of biostratigraphy the genus Chasmato-
i sporites ig significant. We found its species Chasmatosporites elegans NIL-
SON, Chasmatosporites hians LUND and Chasmatosporites apertus [ROGAL-
SKA] NILSON in our samples. M. Rogalska (1976) recorded the species
in the Lias and Dogger. J. Lund (1977) found Chasmatosporites hians LUND
in the Lower Rhaetic. Evidently, the species so abundant in our samples
(5—10 Oo) range stratigraphically from the Rhaetic to the Lias. They are,
however, not quoted from sediments older than Rhaetic.

The sample from the depth 2501—d4 m exhibits common features with the
overjacent sediments except the occurrence of two biostratigraphically signi-
ficant genera. Among Sporophyta were species Calamospora nathorsti
(HALLE) KLAUS without stratigraphical significance Apiculatisporites par-
vispinosus [LESCHIK) SCHULZ present throughout the Upper Trias. J. Lund
(1977) recorded abundant Anapiculatisporites telephorosus PAUTSCH in the
Lower Rhaetic to the Lias, The species Leiotriletes labropunctatus NILSON
vecured as late as the Lias. The genus Cyathitides is represented by many
species. Most [requent  are Cyathitides cvncaves (BOLCH ) DETTM. and
Cyathitides australis COUPER. Most species of Cpathitides found in our sam-
ples appear first in the Lias, with the exception of Cyathitides subgranulatus
MADLER Tound as early as Lower Rhaetic (K. Mddler, 1984). Torisporis
parvttus DORING and Torisporis delicatus DORING appear as late as Lower
Lias, as well as Todisporites major COUPER and Todisporites minor COUPER.



PALYNOMORPHS FROM VIENNA BASIN 293

J. Bona (1969) recorded all the species in Hungarian Lias. Stereisportites
levettii SCHULZ shows a very limited range in the upper part of the Lower
Lias, whereas Stereisporites perforatus SCHULZ is also in the lower part
of the Lower Lias (E. Schulz, 1970). The species Granuloperculatisporites
rudis VENK. et GOCZAN is typical of the Rhaetic. It is scarce in the Lower
Lias. It is present in 1—3 % in our samples. The species Dictyophyllidites
harrisii COUPER and Dictyophyllidites mortoni PLAYF. DETTM. are most fre-
quent in the Upper Trias; according to G. Playford and M. Dettman
(1965) — in the Hettangian. J. Lund [(1977) recorded Delioidospora auritora
REINH. and Deltoidospora crassiexina REINH. in the Lower Rhaetic — as gs.

Pollen of species of the genus Classopollis appear since the Rhaetic time.
They are significant for distinguishing the lower part of the Upper Trias of
its upper part. A comparison with Rhaetic localities in the Klippen Belt shows
that pollen of this genus are more frequent in Rhaetic localities than in the
microfloristic association described from the bore hole LNV-7. And also the
genus Classopollis torosus is generally referred to as more frequent in the
Rhaetic than in the Lias.

Plentiful are also species from the group of monocolpate and monosulcate
pollen, mainly Cycadopites parvus (BOLCH.), POCOCK, Gingkocyecadopites
sp., Bennettitinaepollenites bitorosus BONA, Gingkoretectina sp., ,D“ SCHUR-
MAN, Gingkoretectina ferrei POCOCK. All the species ranged from the Lias to
younger sediments. M. Rogalskda (1976) quoted the species of the genus
Inaperturopollenites from the Lower Lias. Eucommiidites troedsoni ERDT-
MAN is scarcer since the Rhaetic, and more frequent since the Lias (]. Lun d,
1977). It is present by 5—10 % in our samples. Among Gymnospermae more
abundant are only Monosulcites perforatus MADLER, Cycadopites parvus
(BOLCH.) POCOCK Inaperturapollenites laevis ROGALSKA. They are all Ju-
rassic species with possible scarce occurrence in the Upper Rhaetic. Bisaccate
pollen of Gymnospermae are present in low percent. Only Vitreisporites pa-
lidus (REISS.) NILSON, Taeniaesporites raeticus SCHULZ, Piceites latens
BOLCH., TsugaepOlienites sp., Podocarpidites arcticus POCOCK, Chordasporites
platysaccus Midler, Chordasporites singularichorda KLAUS, Polonisaccus fer-
ruginaeus (PAUTSCH) MADLER ossurred to 1 %. Most Gymnospermae appear
as late as the Rhactic and Lias. W. Klaus (1960) recorded the species Chor-
dasporites singulichorda KLAUS only in the Karnic.

The samples examined contained plentiful marine plankton, like Lagenella
martini (LESCHIK] KLAUS with broad stratigraphical range, Micrhystridium
minutispinosys WALL. in the Upper Rhaetic and Lias.

Microflora 2501—2301 m may he characterized as follows. The comparison
of the range of species showed the Liassic, most likely Hettangian r 1—3
age of dark shales from the depth 2301—2338 m. In sediments from the
depth 2501 m the typical Liassic sporomorph association is missing [Tah. 2),
still there are species of the genera Classopolis, Granulaperculatisnorites ru-
dis VENK. GOCZAN, Dictyophillidites, Eucommiidites troedsonii ERDTMAN; ex-
cluding the Karnic age of the sediments under study. They may he referred
to end of the Rhaetic or to the Rhaetic/Lias boundary.

The distribution of the species in the material studied facilitated distinguis-
hing two different microfloristic associations of spores and pollen in the hore
hole LNV-7. They are:
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1. An association of typical Karnic flora from the lower part of the bore
hole (4347—2908 m). It is mixed flora of the Alpine Lunz beds recorded by
W. Klaus 1960, and of the Carpathian Keuper according to M. Pautsch
(1971), and partly also microflora of the German Keuper according to K.
Midler (1964). It is not surprising because coeval floras in the Trias show
still many common features. The Karnic flora in our material is more va-
riable in species than microflora in the lower part of the Carpathian Keuper
and of the Lunz beds. For more accurate age determination of the beds stu-
died our flora could be best [correlated with that, of the Halobia beds) of the
Lunz beds. The spore-pollen diagram shows prevalence of Gymnospermathae
over Sporophyta. In the Lunz beds near Liptovsky Hradok (E. Planderova,
1972) the Sporophyta spores prevail over Gymnospermae pollen both in qua-
tity. The same associations as in the Lunz beds near Liptovsky Hradok were
found by P. Snopkovéa [(in M. Kochanovd—A., Kullmanova—P.
Snopkowva, 1976) in the Lunz beds near Hradiste pod Vratnom. A com-
parison of data on the Lunz beds in the bore hole LNV-7 shows differences
in palynomorph associations between the former and the Lunz beds in Hra-
diste and in Liptovskii Hrddok. The Lunz beds from the bore hole LNV-3 stu-
died by P. Snopkovda (in A. Kullmanovd — M. Kochanova — P.
Snopkova — 0. Samuel, 1969) have the same microfloristic composition
as in the bore hole LNV-7. It is very likely that differences between spore-
-pollen associations in the Lunz beds are due to different geomoprohological
conditions. In fact, the quantitative and qualitative predominances of Sper-
mophyta are indicative of swampy conditions with hydrophilous lowland ve-
getation mostly represented by Pteridophyta and other Spermophyta. Preva-
lence of Gymnospermae is indicative of elevated relief on dry land or of
mountains with gymnospermous woody plants whose pollen got in sea or
lagoon in increased amounts. On the ground of age diapason of some species
of Alpine Lunz beds they may be ranged to the Julian substage of the Karnic.
The valuation of palynomorphs and the comparison with their occurrences
in the Alpine and German Trias and in the Carpathian Keuper shows that
domiant is microflora related to the Alpine Karnic (up to 75 %), less fre-
quent are species related to the flora of the Carpathian Keuper (15 %) and
least frequent are species related to the German Keuper.

2. Rhaetic — Liassic [2501—4 m] and Liassic [Hettangian 2301—2348 m)]
microflora. Palynomorph spectrum of these sediments has a different cha-
racter and is younger that Karnic [Table 2).

Microflora in sediments from the depth 2501—2504 m shows still Rhaetic-
-Liassic character, with plentiful Spermophyta spores of the genus Anapicu-
latosporites spiniger (LESCHIK)] REINH., Anapisulatisporites telephorosus
PAUTSCH Cyathitides subranulatus MADLER Cyclogranisporites apressus LES-
CHIK, Distanulisporites punctus KLAUS, Paraconcavisporites lunzensis KLAUS,
Triancoraesporites reticulatus SCHULZ, I[ntrapunctisporites toralis LESCHIK,
Intrapunctisporites hians LESCHIK. They do not pass into the Lias anymore.
Since the samples contain many species ceasing to occur in the Rhaetic, and
characteristic Liassic species are either less frequent or absent, I range the
sediment to the Rhaetic or to the Rhaetic/Lias boundary. Rhaetic microflora
known in Slovakia from the Tomanova group in the Vysoke Tatry mountains
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(J]. Michalik — E. Planderova — M. Sykora, 1976) comprises much
higher percentage of species of the genus Classopolis than the samples from
the bore hole LNV-7. It is perhaps Late Rhaetic or the intermediatry Rhaetic-
-Liassic period.

Liassic microflora (2301—2348 m, Table 2] contains plentiful palynomorphs
mostly in the Lias (the Hettangian). They are representatives of the genera
Cyathitides, Todites, Maratiopsis, Chasmatosporites, a.o, (Table 2). Palyno-
morphs characteristic of the Karnic and/or Lower Keuper — if present in the
Liassic sediments under study — must be residimented. Their occurrences
are negligible if compared with autochthonous microflora.

Geologists may reject ranging the black shales to the Lias, because they
are lithologically equal with the Lunz beds and rest immediately above them,

11. Paleocological characteristic of depositional environment.

The examination of palynomorph spectrum resulted in distinguishing dif-
ferent paleoecological conditions for sedimentation cycles.

1. In the Karnic of the Lunz beds the Gymnospermae pollen are more
frequent than Spermophyta spores in the pollen spectrum. The Karnic relief
must have been related with the depositional environment. There are, howe-
ver, less species of Spermophyta, so there should have been less plain between
the elevated relief and the sea. Climate might had been less humid, warm,
perhaps subtropical.

2. Paleoecological conditions were different in the Rhaetic-Liassic time.
Spermophyta spores markedly prevailed in species over Gymnospermae pol-
len. The spore-pollen spectrum is indicative of plentiful hydrophilous Pteri-
dophyta vegetation characteristic solely of plain areas with humid and
swampy soils. Well preserved spores and pollen attest to the nearness of
dry land and probably also to lagoonal depositional environment. Abundant
marine plankton indicate marine environment. Elevated relief with Gymno-
spermae woody plants could have been farther from the depositional environ-
ment.

Gymnospermae pollen in the spectrum were those of the genera Pinus,
Ginkgo, Cycas a.o.

Correlation of our pollen diagram with European palynomorph diagrams
shows relationship with other Rhaetic-Liassic flora. Our microflora is very
resemblant to Hungarian Liassic flora [B. Bona, 1962), to Central German
Rhaetic — Liassic flora (E. Schulz, 1967) and still more to Polish Liassic
flora (M. Rogalska, 1976). There also are species related to Rhaetic —
Liassic flora in southwestern Denmark (]J. Lund, 1977). Comparison of the
pollen diagram with the Liassic flora in our regions studied showed striking
resemblance between the diagram and the Liassic flora of the Kysuca group
in the Klippen Belt (J]. Hasko — E. Planderovad, 1977). A somewhat
poorer spectrum of samples from Zdazrivd compared with that of samples
from the bore hole LNV-7 shows the spore-pollen association and the same
marine plankton, only the palynomorph association from the basement of
the Vienna Basin is richer and better preserved.
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Conclusions

Palynological examination of samples from the bore hole INV-7 showed
that:

1. Karnic microflora of the Lunz beds [4347 m —2908 m]) is best correlahie
with microflora of the Alpine Halobia and Lunz beds (approx. Julian), and
well correlable with microflora of the Lunz beds from the bore holes LNV-3,
Malacky 20, LNV-6, LNV-2.

2. Rhaetic-Liassic [8501—2301 m)] microflora is well correlable with Liassic
microflora from the Zéazriva beds of the Klippen Belt.

3. Regarding paleoecology, it is presumed that Karnic clima was more
arid, subtropic, as evidenced by the fact that most palynomorphs in the pollen
spectrum consist of Gymnospermae pollen from elevated relief. Rhaetic-Liassic
climate must have been favourable for hydrophilous Pteridophyta vegetation.
The depositional environment was most likely marine — lagoonal.

Translated by E. Jasingerova
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Plate 12
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Explanations to Plates

Plate 1, Karnic—Lunz heds.
1—2 — Paraconcavisporites lunzensis KLAUS, 3—4 — Paraconcavisporites sp., 5 —

Distanulisporites cf. punctus KLAUS, 6 — Aratrisporites scabratus KLAUS, 7 —
Distanulisporites puncius KLAUS, 8 — Bianulisporites badius PAUTSCH,

Plate 2. Karnic—Lunz Dheds.
| — Camarozonotriletes rudis KLAUS, 2—3 — Corrugatisporites klausi KAVARI, 4 —

Conosmundasporites othmari KLAUS, 5 — Aulisporites astigmosus [LESCHIK)] KLAUS,
B — Zebrasporites fimbriatus KLAUS.

Plate 3. Karnic—Lunz beds.

L — Owvalipollis ovalis [KRUTZSCH) KLAUS, 2—3 — Ovpalipollis lunzensis KLAUS,
4 — Ovalipollis sp.

Plate 4. Karnic—Lunz Leds,

I — Chordasporites singulichorda KLAUS, 2 — Triadispora modesta SCHEURING,
3 — Triadispora stabilis SCHEURING, 4 — Diaphanisporites diaphanus PAUTSCH,
5 — Striatoabietites aytugyi VISSCHER, 6—7 — Monoculsites minimus COOKSON,
Plate 5. Rhaetic.
1 — Udulatisporites undulatus LESCHIK, 2 — Gleicheniidites sp., 3 — Leiotriletes sp.,
4 — Gyathitides sobuli REINH, 5 — Thomsonisporites sp., 6 — Cyclogranisporites
cpressus LESCHIK, 7 — Intrapunctatisporites hians LESCHIK, 8 — Gleicheniidites
umtonatus (BOLCH.) KRUTZSCH, 9 — Eucommiidites troedsonii ERDTMAN, 10 —

Classopollis torosus COUPER, 11 — Chasmatosporites apertus [ROGALSKA] NILSON,

Plate 6. Rhaelic—Lias.

1 — Calamospora nathorstii (HALLE) KLAUS, 2—3 — Cyathitides australis COUPER,
4 - Cyathitides SEM No. 3790 magn. 2000 x, 5 — Cyathitides sp. 1, 6—7 — Cyathi-
tides concavus (BOLCH.) DETTM.

Plate 7. Rhaetic—Lias.

L —Deltaidospora crassiexina REINH., 2 — Deltoidospora SEM No, 3790 magn.

2300 x, 3 — Dictyophyllidites harrisi COUPER, 4—5 — Gleicheniidites umbonata

{BOLCH.]) KRUTZSCH, 6 — Triancoraesporites reticulatus SCHULZ, 7 — Intrapuncti-
sporites hians LESCHIK, 8 — Stereisporites sp., 9 — Sitereisporites sp.

Plate 8. Rhaetic—Lias.
1 — Todisporites major COUPER, 2 — Todisporites goepertiana (MUNSTER)] KRASSER,

3—4 — Aratrisporites minimus PAUTSCH, 5—6 — Aralrisporites cf. minimus PAUTSCH,
7—8 — Maratiopsis scabratus COUPER, 9—10 — WMaratiopsis anglica THOMAS.

Plate 9. Rhaelic—Lias.
1—3 — Eucommiidites troedsoni ERDTMAN, 4 — Eucommiidites sp., 5—8 — Eucom-

miidites (roedsoni ERDTMAN, 9—11 — (Clavatipollenites hughest COUPER, 12 —
Lahiipollenites sp.
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Plate. 10. Rhaetic—Lias.

1 — Chasmatosporites apertus |[ROGALSKA) NILSON, 2—3 — Chasmatosporites hians
LUND, 4—5 — Chasmatosporites hians LUND, 6 — Chasmatosporites elegans NILSON,

7—8 — Chasmatosporites apertus [ROGALSKA) NILSON, 9—11 — Sphaeripollenites
subgranulatus COUPER.

Plate 11. Rhaetic—Lias.

1, 4, 5—8 — Classopollis torosus COUPER, 2—3 — Classopollis cf. itumensis POCOCK,
9 — gphedripides tortuosus MADLER, 10—11 Weylandites bilateralis, 12 — Vitreispa-
rites palidus [REIS.) NILSON.

Plate 12. Rhaetic—Lias.

1 — Inapertulapollenites laevis ROGALSKA, 2 — Inapertulapollenites orbicularis NIL-
SON, 3 — Inapertulapollenites sp., 4 — !napertufapqnem‘res magnovelatus WEYL. et
KRIEG, § — Polonisaccus ferrugineus (PAUTSCH) MADLER B — Tsugaepollenites sp.
Plate 13. Rhaetic—Lias.

1 — Araucariacidites australis COOKSON, 2 — Bharadwajapollenites sp., 3—4 — Cy-
cadopites sp., 5 — Monosulcites minimus COUPER. 6 — Cycadopites sp. 1 SEM No.
3633 magn, 300 x, 7 — Cycadopites sp. 2 SEM No. 2562 magn. 3000 x.

Plate 14. Rhaetic—Lias.

1 — Bennetitinaepollenites bitorosus [BONA) BONA, 2 — Cycadopites sp. 1, 3 —
Cycadopites sp. A, 4 — Ginkgoretectina ferrei POCOCK, 5 — Cycadopites sp., 6 —
Bharadwajapollenites magnus (MARST.) JAIN, 7—8 — Monosuleites minimus COUPER.

Plate. 15, Rhaetic—Lias.

1 — Plancton sp. 1, 2 — Plancton sp. 2, 3 — Plancton sp. 3, 4 — Cymatiosphaera
sp. A, 5 — Plancton sp. 4, 6 — Plancton sp. 5.

Plate. 16. Rhaelic—Lias.

1 — Micrhystridium minutispinosum WALL., 2 —Mierhystridium SEM. No. 3633, magn.
6000 x, 3 — Micrhystridium SEM. Ne. 3634, det. magn. 12000 %, 4 — Plancton sp.,
5 — Hystrichosphaeridae sp. 1 SEM. No. 3645, magn. 5500 x, 6 — Hystrichosphaeridae
sp 2 SEM. No. 3646, det. magn. 9000 x, 7 — Lagenella martini (LESCHIK] KLAUS.



