MARIA E. PAUTSCH

SPOROMORPHS OF THE UPPER TRIASSIC FROM A BOREHOLE
AT TRZCIANA NEAR MIELEC (S. POLAND)

. Sporomorfy gérnego triasu z wiercenia w Trzcianie kolo Mielca

SUMMARY

In the Foreland of the Middle Carpathians an assemblage of sporomorphs was
encountered in Keuper sediments over a section of about 60 km, extending from
the locality of Niwiska in the east to Radzan6éw in the west (Pautsch 1963).

Sporomorphs from the borehole at Trzciana, lying centrally in the investigated
area, are the subject of the present publication. Altogether 47 genera and 66 spe-
cies of sporomorphs were found. On the basis of changes in the composition of as-
semblages of the profile of the Keuper of Trzciana the presumable oscillation of
the sea-coast was determined.

INTRODUCTION

The present state of investigations already permits the determination
of various sporomorph associations existing in the Keuper period testi-
fying to differences in the floristic composition both in the vertlcal and
horizontal area of distribution.

Palynological investigations corroborate the existence of hypothetical
Vakhrameiev’s plant provinces in so far that there is not a single
common species for the spectrum from Trzciana (European province) and
for those of the Asiatic province, qr of the Siberian area (Pokrovskaia
1966). Moreover, a further floristic differentiation is observed in the Eu-
ropean province. Thus, spectra of various composition were found in the
following areas:

1. in the Alpine area: a) deep-sea. sediments (Carditaschichten, Halo-
bienschiefer, Klaus 1960), b) inshore sediments (Schilfsandstein, L e-
schik 1955, Lunzerschichten, Bharadwaj et Singh 1964), 2. in ter-
rains of the drying up land of West Central Europe (Madler 1964, a, b),
3. in east Central Europe on the Foreland of the Middle Carpathians
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(Pautsch 1963 and the present study), 4. in the vicinity of the border
of the then existing continent (Pautsch 1958), and 5. in the presumably
desert areas from Worcestershire (Clarke 1965).

In Keuper sediments on the Middle Carpathians Foreland a rich spo-
romorph assemblage was discovered in boreholes of the State Oil Pros-
pecting Enterprise, Cracow, over a distance of 60 km from the locality
Niwiska near Mielec in the east to the locality Radzanéw near Busko in
the west. The borehole of Trzciana is centrally situated in the above men-
tioned horizontal profile and has the best elaborated geological documen-
tation. The palynological material obtained from this borehole is the sub-
ject of the present paper.

All the slides are stored in the Botanical Institute of the Polish Aca-
demy of Sciences in Krakéw, Lubicz 46.

LITHOLOGY

The lithological profile of the investigated section is approximately the
following: from the depth of 1116 to 1123 m there occur dark grey to gree-
nish shale and fine-grained greenish and brownish-violet sandstone, from
the depth of 1123 to 1132 m brownish red and dark green shale, from the
depth of 1132 to 1140 m dark grey, calcareous and black shale with a la-
mination of shale and intercalations of fine-grained sandstone. No distinct
limit appears between the particular series. The beds pass gradually into
lithologically different ones, forming interbeddings and intercalations.
This points to a certain oscillation of the conditions of sedimentation (Fik,
Cisek, Record Office of the Petroleum Industry). Sporomorphs were
found only in three levels, which are lithologically represented by grey
shale. The lowest level containing sporomorphs (depth 1132—1140 m) is
of Lower Keuper age and derives from a series of dark pelites, whereas
the level from the depth of 1119—1123 m is Upper Keuper age from a se-
ries of variegated pelites (Tokarski 1962). As concerns the age of the
level containing sporomorphs from the depth of 11161119 m, opinions
differ, Tok arski (1962) assigns the beds from this depth to the Rhaetic,
whereas Fik and Cisek (Record Office of the Petroleum Industry) con-
sider that they still belong to the Keuper. Pachucki (Record Office of
" the Petroleum Industry) described a wgll preserved lamellibranch of the
species Anodontophora lettica Qu. which, according to this author, occurs
in sediments of the Upper Muschelkalk and in some Keuper sediments.

MATERIAL AND METHODS

Sediments from the depth of 1132—1140 m are palynologically the
richest.

Sediments from the depth of 1119—1123 m contain poorly preserved



sporomorphs, whereas in those from the depth of 1116—1119 m the sporo-
morphs are well preserved, but their specific range is relatively smaller.
38 sporomorph species represent forms known from the Lower Keuper
of the Harz Mountains Foreland (M 4d1er 1964), from the Carnian of the
Eastern Alps (K1aus 1960), from the Middle Keuper from Neuwelt near
Basel (Leschik 1955), from the Lower Keuper of Thuringia (Schulz
1965), and from the Lunzen beds (Lunzer Schichten, Bharadwaj et
Singh 1964). The further 30 sporomorph species represent forms which
have not as yet been described.

The maceration of samples was carried out with hydrofluoric, hydro-
chlorie, and nitric acid and of potassium hydroxide. To isolate the sporo-
morphs from the macerated material a heavy liquid (mixture of cadmium
and potassium iodide) was applied. For record purposes 360 slides were
prepared, containing single sporomorphs with features characteristic of
the given species occurring at Trzciana.

Measurements were made only in the case of sporomorphs which ap-
peared to be little deformed.

A new species was only considered as existing when at least two spe-
cimens morphologically similar and well preserved were found. Single
specimens were not described :as a new species on account of the possibi-
lity of the occurrence of anomalies among the sporomorphs. In measuring
sporomorphs of an approximately circular outline the largest diameter
was. always recorded.

Measurements of bisaccate sporomorphs were made according to the
following schema:

a—a length of sporomorphs e —e distance between the distal blad-
b-—Db length of body der roots

¢-—c breadth of body f-—1£ height of body

e —a length of bladder g — g height of bladder

d —d breadth of bladder

Measurements carried out according to this schema proved to be the
most appropriate for bisaccate sporomorphs of the Mesozoic on account of
the secondary flattening of the specimens during sedimentation mostly in
polar view. Specimens in equatorial view occur very seldom, so that mea-
surements taken in this position are of no practical significance.



LIST OF SPOROMORPH SPECIES
OCCURRING IN THE KEUPER OF TRZCIANA COMMON FOR THE WHOLE
PROFILE

TURMA TRILETES REINSCH 1881, EMEND. R. POTONIE ET KREMP 1954
SUBTURMA AZONOTRILETES LUBER 1935

INFRATURMA LAEVIGATI BENNIE ET KIDSTON 1886, EMEND. R. POTONIE 1956

Genus Calamospora Schopf et Bentall 1944
Calamospora tener Leschik, emend. de Jersey
Genus Punctatisporites Ibrahim, emend. R. Potonié et Kremp 1954
Punctatisporites crassexinis Madler
Punctatisporites magnus Pautsch
Punctatisporites subcarpaticus Pautsch
Genus Todisporites Couper 1958
Todisporites minor Couper
Genus Crispetectatisporites Pautsch
Crispetectatisporites punctatus Pautsch
Genus Retusotriletes Naumowa 1953
Retusotriletes mesozoicus Klaus
Genus Carnisporites Miadler 1964
Carnisporites hercynicus Midler
Carnisporites cf. ornatus Mddler
Carnisporites cf. telephorus Pautsch, emend. Madler
Genus Paraconcavisporites Klaus 1960
Paraconcavisporites sp.

INFRATURMA APICULATI BENNIE ET KIDSTON 138, EMEND. R. POTONIE 1956

Genus Converrucosisporites R. Pot. et Kremp 1954
Converrucosisporites conferteornatus Pautsch
Converrucosisporites diverseornatus Pautsch

Genus Cyclogranisporites R, Pot. et Kremp. 1954
Cyclogranisporites rugosetectatus Pautsch

Genus Baculatisporites Thomson et Pflug 1953
Baculatisporites comaumensis Cookson, emend. R. Potonié 1956

Genus Conbaculatisporites Klaus 1960
Conbaculatisporites mesozoicus Klaus

Genus Keuperisporites Schulz 1965
Keuperisporites baculatus Schulz

INFRATURMA MURORNATI R. POTONIE ET KREMP 1954

Genus Distalanulisporites Klaus 1960
Distalanulisporites punctus Klaus

Genus Microreticulatisporites Knox,emend R.PotoniéetKremp1954
Microreticulatisporites opacus Leschik, emend. Klaus

Genus Lycopodiacidites Couper, emend. R. Potonié 1956
Lycopodiacidites kuepperii Klaus

Genus Camarozonosporites R. Potonié, emend. Klaus 1960
Camarozonosporites rudis Leschik, emend. Klaus

Genus Spiralisporites Pautsch



Spiralisporites insignis Pautsch
Genus Bianulisporites Pautsch
Bianulisporites badius Pautsch

TURMA ZONALES BENNIE ET KIDSTON 1886, EMEND. R. POTONIE
ET KREMP 1954

SUBTURMA ZONOTRILETES WALTZ 1935
INFRATURMA ZONATI R. POTONIE ET KREMP 1954

Genus Styxisporites Cookson et Dettmann 1958
Styxisporites granulatus Pautsch

TURMA MONOLETES IBRAHIM 1933
SUBTURMA AZONOMONOLETES LUBER 1935

Genus Leschikiisporis R. Potonié 1958
Leschikiisporis aduncus Leschik, emend. R. Potonié

Genus Echinitosporites Schulz et Krutzsch 1961
Echinitosporites iliacoides Schulz et Krutzsch

TURMA ALETES IBRAHIM 1933
SUBTURMA AZONALETES LUBER, EMEND. R. POTONIE ET KREMP 1954

Genus Laricoidites R. Potonié, Thomson et Thiergart 1950
Laricoidites subcarpaticus Pautsch

TURMA SACCITES ERDTMAN 1947
SUBTURMA MONOSACCITES CHITALEY 1951, EMEND. R. POTONIE ET KREMP
1954

INFRATURMA TRILETESACCITI LESCHIK 1955

Genus Ellipsosaccus Pautsch
Elipsosaccus subcarpaticus Pautsch

INFRATURMA MONOLETESACCITI PAUTSCH

Genus Aratrisporites Leschik 1955, emend. Klaus 1960, emend. Pautsch
Aratrisporites saturni Thiergart, emend. Midler, emend. Pautsch
Aratrisporites virgatus Leschik, emend. Pautsch
Aratrisporites rotundus Miadler, emend. Pautsch
Aratrisporites pilosus Leschik, emend. Pautsch
Aratrisporites scabratus Klaus, emend. Pautsch
Aratrisporites cf. fischeri Klaus, emend. Pautsch

INFRATURMA ALETESACCITI LESCHIK 1953

Genus Circulisaccus Pautsch
Circulisaccus major Pautsch
Circulisaccus minor Pautsch

Genus Institisporites Pautsch
Institisporites crispus Pautsch



SUBTURMA DISACCITES COOKSON 1947

INFRATURMA STRIATITI PANT 1954

Genus Taeniaesporites Leschik 1955
Taeniaesporites krduseli Leschik

Genus Ovalipollis Krutzsch, emend. Klaus 1960
Owalipollis lunzensis Klaus

Genus Striatites Pant 1955
Striatites limpidus Balme et Hennelly, emend. Jansonius
Striatites elongatus Pautsch

Genus Faunipollenites Bharadwaj 1962
Faunipollenites subcarpaticus Pautsch

Genus Infirmisporites Pautsch
Infirmisporites fragilis Pautsch

Genus Umbrellisaccus Pautsch
Umbrellisaccus sulcatus Pautsch

’ .
INFRATURMA DISACCITRILETI LESCHIK 1955

Genus Illinites Kosanke 1950, emend. Klaus 1964
Illinites chitonoides Klaus

Genus Angustisulcites Freudenthal 1964, emend. Visscher 1966
Angustisulcites klausii Freudenthal

INFRATURMA DISACCIATRILETI LESCHIK 1955

Genus Caytonipollenites Couper 1958
Caytonipollenites pallidus Reissinger, emend. Couper
Genus Alisporites Daugherty 1941, emend. Midler 1964
Alisporites aequalis Miadler
Genus Complicatisaccus perlucidus Pautsch
Genus Diaphanisporites Pautsch
Diaphanisporites diaphanus Pautsch
Diaphanisporites major Pautsch
Genus Cuneatisporites Leschik 1955
Cuneatisporites cf. radialis Leschik
Genus Falcisporites Leschik 1956, emend. Klaus 1960
Falcisporites keuperianus Pautsch
Genus Brachysaccus Midler 1964
Brachysaccus cf, neomundanus Leschik, emend. Méadler
Genus Minutisaccus Midler 1964
Minutisaccus. subcarpaticus Pautsch
Minutisaccus ornatus Pautsch
Genus Granisaccus Midler 1964
Granisaccus elongatus Pautsch
Genus Plicatisaccus Pautsch
Plicatisaccus badius Pautsch .
Genus Radiatisaccus Pautsch
Radiatisdccus fulvus Pautsch
Genus Platysaccus Naumowa, emend. R. Potonié et Klaus 1954
Platysaccus cf. papilionis R. Potonié et Klaus
Platysaccus niger Midler
Platysaccus nitidus Pautsch
Platysaccus subcarpaticus Pautsch
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TURMA PLICATES NAUMOWA 1939, EMEND. R. POTONIE 1960
SUBTURMA MONOCOLPATES IVERSEN ET TROELS-SMITH 1950

Genus Monosulcites Cookson 1947, emend. Couper 1958
Monosulcites minimus Cookson
Momnosulcites perforatus Méadler
Monosulcites salebrosus Pautsch

DESCRIPTION OF SPOROMORPHS

TURMA TRILETES REINSCH 1881, EMEND. R. POTONIE ET KREMP 1954
SUBTURMA AZONOTRILETES LUBER 1935

INFRATURMA LAEVIGATI BENNIE ET KIDSTON 1886, EMEND. R. POTONIE 1956

Genus Calamospora Schopf, Wilson et Bentall 1944

Calamospora tener Leschik, emend. de Jersey
PL I, fig. 1

S ynonims: Laevigatisporites tener Leschik 1955
Punctatasporites flavus Leschik 1955
Calamospora mesozoica Couper 1958
Calamospora nathorsti Klaus 1960

Dimensions: diameter of spores: 35—58 1 mean 46 p
length of trilete mark rays: 5—14 p 9 u

Number of specimens: 40, 23 of which suitable for measure-
ment.

Distribution: Lower and Middle Jurassic of Great Britain, Mid-
dle Keuper from Neuwelt near Basel, Carnian of the Eastern Alps, Lower
Keuper of the Harz Mts Foreland, Lower and Upper Keuper of Trzciana,
Ipswich Coal Measures, Queensland.

Description: Spores initially probably circular, secondarily folded.
Thin, light-coloured wall, hyaline smooth. Some specimens have a slightly
punctate structure. The trilete mark is often visible. Its rays are straight,
thin, usually not reaching 1/2 of the spore radius.

Genus Punctatisporites Ibrahim, emend. R. Potonié et Kremp 1954

Punctatisporites crassexinis Méadler

Pl 1, fig. 3
Dimensions: diameter of spores: 42—49 p mean 44 p
length of trilete mark rays: 14—19 pn , 16 pn

thickness of wall: 3un
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Number of specimens: 3, all suitable for measurement.

Distribution: Lower Keuper of the Harz Mts Foreland, Lower
Keuper of Trzciana.

Description: Round spores with a relatively thick wall, light-
-brown. Exine infragranulate. The rays of trilete mark distinct, straight,
not thickened, pointed, of not quite equal length.

Punctatisporites magnus Pautsch

Pl 1, fig. 5
Dimension's: diameter of spores: 89-—111 1 mean 100 p
length of trilete mark rays: 16—40 pn ,, 28 1
thickness of wall: 3—5u 4 u

Number of specimens: 4, 3 of which suitable for measurement.

Distribution: Lower and Upper Keuper of Trzciana.

Description: Very large round spores of a dark-brown colour.
The wall is multilayered. Three layers are clearly visible: the internal one
a little lighter-coloured in the section than the two others, of a thickness
corresponding approximately to 1/4 of that of the whole wall, the middle
layer, the thickest, amounting to about 1/2 of the thickness of the whole
wall, and the third, external layer, corresponding to 1/4 of the wall thick-
ness. Exine dark-brown, smooth, or slightly punctate. Small wrinkles on
the surface occur in places, being perhaps of secondary origin. The rays
of trilete mark longer than half the spore radius, straight, not thickened,
ending obtusely or branching. The branches of rays short, with no traces
of the beginning of curvaturae.

All the specimens found are fissured.

Punctatisporites subcarpaticus Pautsch

Pl 1, fig. 2
Dimensions: diameter of spores: 42—60 p mean 50 p
length of trilete mark rays: 13—21p , 18 pn
thickness of wall: 3—4pn , 3n

Number of specimens: 10, 7 of which suitable for measure-
ment.

Distribution: Lower and Upper Keuper of Trzciana.

Description: Thick-walled spore of medium size, roundish.,The
wall is composed of three layers. The thickness of the internal layer
amounts to 1/4—1/3 of that of the whole wall, the middle layer corres-
ponds to 1/2 and the external one to about 1/4 of the whole thickness of
the wall. In optical section the internal layer is slightly lighter in colour
than the middle and external one. The internal boundary of the whole
wall is distinctly visible in its optical section. The wall is brown, smooth
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in outline, slightly punctate. There also occur small wrinkles on the sur-
face, which are probably of secondary origin.

The rays of the trilete mark not thickened, straight, of not quite equal
length, often forked at the ends or blunt. The branches of rays have dis-
tinct terminations, showing no tendency to form curvaturae. The length
of rays is about 2/3 of the spore radius. Secondary folds in the wall
occur rarely.

Genus Todisporites Couper 1958

‘Todisporites minor Couper

Pl I, fig. 4
Dimensions: diameter of spores: 32—50 p mean 39 p
lenght of trilete mark rays: 6—16 pn , 12 p
thickness of wall: 1—1,8p

Number of specimens: 372, 342 of which suitable for measu-
rement.

Distribution: Middle Jurassic of Great Britain, Lunz Coal Meas-
ures, Middle Keuper from Neuwelt near Basel (after Bharadway et
Singh, 1964), Lower und Upper Keuper of Trzciana.

Description: Outline of spore circular in polar view. In other po-
sitions shows slight curves, the shape of the spore reminiscent of a poly-
gon. Wall fairly thick (1—1-8 w), distinctly two-layered. External layer
thicker than the internal one and brighter. Infragranulate structure, not
always well visible. Spore smooth in outline. Exine greyish-yellow. Rays
of trilete mark straight, distinct, narrow, usually of uneven length. C o u-
p e r suggests that this species derives from Todites princeps Presl, emend.
Gothan.

Genus Crispetectatisporites Pautsch

Crispetectatisporites punctatuts Pautsch

Pl 11, fig. 1
Dimensions: diameter of spores: ' 88—98 p mean 93 p
length of trilete mark rays: 28—49 p ,, 3B n
height of lists: 5— 6 pu
thickness of wall: 15 n

Number of specimens: 2, both suitable for measurements.

Distribution: Lower Keuper of Trzciana.

Description: Light in colour, rounded triangular spore with rays
of trilete mark developed into vertically erect lists up to 6 u high. Margin
of the list crisp. The length of rays is up to 2/3—3/4 of the spore radius.
Wall 1:5 p thick, one-layered, smooth, distinctly punctate near the apex.
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Genus Retusotriletes Naumowa 1953

Retusotriletes cf. mesozoicus Klaus

PL 1, fig. 7
Dimensions: diameter of spores: 32—34 y mean 33
length of trilete mark rays: 8—17T4p , 1y
thickness of wall: 1

Number of specimens: 3, all suitable for measurement.

Distribution: Upper Keuper of Trzciana.

Description: Spores circular in outline with punctate wall 1 p
thick of a greyish-yellow colour. Trilete mark distinctly visible, without
thickened rays. The contact areas distinctly thinner, smooth, limited by
curvaturae perfectae.

Retusotriletes mesozoicus spores found by Klaus in the Carnian of
the Eastern Alps are larger (35—55 u) than the specimens from Trzciana.
Klaus found them chiefly in Carnian continental sediments (1960).

Madler describes similar spores from the Muschelkalk of Germany
as possessing curvaturae and thickenings at the branches of lists. He con-
siders these thickenings to be characteristic of this species and, referring
to the Alpine material, calls these spores Carnisporites (Retusotriletes)
mesozoicus Klaus, emend. Madler. In the material from Trzciana no thick-
enings were observed near the branches of lists, and therefore the name
Retusotriletes was retained.

Genus Carnisporites Midler 1964

Carnisporites cf. hercynicus Midler

Pl I, fig. 6
Dimensions: diameter of spores: , 24—31 u mean 28 &
length of trilete mark rays: 6—16 n 91
thickness of wall: 1I— 2

Number of specimens: 6, all suitable for measurement.

Distribution: Lower Keuper of the Harz Mts Foreland, Upper
Keuper of Trzciana.

Description: Spores triangular rounded in outline with infragra-
nulate or smooth, greyish-brown wall. Straight, distinct lists, without
thickenings, not reaching the equator, more or less distinctly branched at
the ends. In some specimens at a certain adjustment of the microscope
curvaturae perfectae are visible. At the proximal pole the ends of lists
are sometimes kneed.

Similar spores, but slightly larger on the average (30—35 1), were de-
scribed by Madler from the Lower Keuper of the Harz Mts Foreland
by the name of Carnisporites hercynicus.
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Carnisporites cf. ornatus Midler

PL II, fig. 4—5

Dimensions: diameter of spore: 32
length of trilete mark rays: 12—13 u
height of grana: 2— 3
thickness of wall: 15 1

Number of specimens: one, suitable for measurement.

Distribution: Upper Keuper of Trzciana.

Description: Spore rounded oval in outline, greyish-brown. Trile-
te mark with thin, straight rays, without visible branches at the ends,
almost reaching the equator. The contact areas covered with small gra-
nula (below 1 1) lying about 1 u apart. The side of the spore beginning from
the equator ornamented with grana 2—3 u in size. The height and breadth
of grana more or less the same. The distance between the grana of the
distal part amounts to 2—6 n. A similar spore was described by Madler
from the Lower Keuper of the Harz Mts Foreland by the name of Carni-
sporites ornatus. This author also found only one specimen differing of
a much larger size (50 u), entirely smooth contact areas, and distinctly
branched ends of lists. He considered that the kind of ornamentation on
the distal side indicated derivation from Selaginellaceae. The specimen
found in Trzciana sediments closely resembles Lycopodium densum
(Erdtman 1957, p. 76, fig. 139) spores.

Carnisporites cf. telephorus Pautsch, emend. Méidler

Pl 1II, fig. 3
f.s/
Dimensions: diameter of spores: 21—31 p mean 28 p
length of trilete mark rays: —13 un 9 u
thickness of wall: 1— 2

Number of specimens: 22, 13 of which suitable for measu-
rement.

Distribution: Lower and Upper Keuper of Trzciana.

Description: Spores roughly circular in outline, light yellow. The
length of trilete mark rays amounts to 3/4 of the spore radius. Thin,
straight, not always clearly visible rays, usually with no branching of the
ends. The contact areas smooth with a border anchor-like bend near the
rays. The surface of the spore outside the contact areas covered with loo-
sely disposed spinae 1—2 u in length.

Carnisporites telephorus Pautsch, emend. Madler is of slightly larger
size (30—40 ), with contact areas not always smooth, and more frequently
occurring branching of rays. However, the essential character of the struc-
ture is the same.
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Genus Paraconcavisporites Klaus 1960

* Paraconcavisporites sp.

Pl II, fig. 2
Dimensions: diameter of spores: 35—45 pw mean 41 p
length of trilete mark rays: 13—19pu ,, 16 pn

Number of specimens: 3, all suitable for measurement.

Distribution: Carnian of the Eastern Alps, Lower Keuper of
Trzciana.

Description: Spores triangular in outline, greyish-yellow, with
concave or straight sides and smooth wall. The rays of trilete mark slight-
ly undulate, contacting unsymmetrically at the apex, almost reaching
the equator. In one specimen kyrtomes between the terminations of rays
were hoted.

Similar spores were found by Klaus in the Carnian of the Alps, but
in insufficient number to determine the variability and morphological
features of the species. Neither is the state of preservation of the speci-
mens from Trzciana good enough to establish for certain their morpho-
logy; however, examined species is presumably the same as that men-
tioned by Klaus.

Paraconcavisporites lunzensis Klaus possesses punctate contact areas.

INFRATURMA APICULATI BENNIE ET KIDSTON 1886, EMEND. R. POTONIE 1956

Genus Converrucosisporites R. Potonié et Kremp 1954

Converrucosisporites conferteornatus Pautsch

Pl 1I, fig. 7
Dimensions: diameter of spores: 76—120 p mean 101 pn
length of trilete mark rays: 24— 49 pn 33 1
diameter of warts: 2— 6u 4
height of warts: 0— 4p , 125 p
thickness of wall: 3— 4u , 340 pn

Description: Large triangular spores with slightly concave sides
and wall covered with multilateral warts lying close to each other on the
distal side. The variability in the diameter of the base of warts on one
specimen ranges from 1 to 3 u. The mean height of warts amounts to
1-25 w. The warts are distributed uniformly on the distal side. On the pro-
ximal side they become gradually smaller towards the apex. No increase
in their size was observed at the corners of spores, nor thickening of the
wall. The trilete mark rays reach 2/3 of the spore radius. The margins of
leasurae are smooth and not thickened. The thickness of the wall ranges
from 3 to 4 u. The spore is of a red-brown colour.
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Converrucosisporites diverseornatus Pautsch

Pl III, fig. 1
Dimensions: diameter of spores: 86—99 n mean 92 u
length of trilete mark rays: 2437 p 33 u
diameter of warts: 2— 6, 4 n
height of warts: 05— 6 pn , 280 p
thickness of wall: 1— 2 ,, 17

Number of specimens: 4, all suitable for measurement.

Distribution: Lower and Upper Keuper of Trzciana.

Description: Large triangular spores with slightly concave or
straight sides; wall covered with warts varying in size, distributed irregu-
larly on the surface of the spore. The diameter of the base of warts on
one specimen varies within the range of *4 w. The base of warts is cir-
cular or multilateral in outline, their height being up to 6 v (mean 2-8 p).
The largest warts are implanted at the corners and those of medium size
on the distal side. No warts occur near the trilete mark the wall there
being hardly punctate. The warts are disposed loosely in relation to each
other. The spacing between them usually equals their diameter, not being
smaller than the radius of the warts. The wall is 1—2 p thick, not thicken-
ed at the corners, of greyish-yellow colour. The rays of the trilete mark
are straight, unthickened, reaching or exceeding 2/3 of the spore radius.

Genus Cyclogranisporites R. Potonié et Kremp 1954

Cyclogranisporites rugosetectatus Pautsch

Pl III, fig. 4

Dimensions: diameter of spores: 49—60 1 mean 55 p
length of trilete mark rays: 8—24pn , 13 u
thickness of wall: I—3u 2

Number of specimens: 12, all suitable for measurement.

Distribution: Lower and Upper Keuper of Trzciana.

Description: Round greyish-yellow or light-brown spores with
fairly thick exine composed of two layers. The internal layer is much thin-
ner than the external. Its thickness amounts to 1/4—1/3 of the thickness
of the whole wall. The external layer is thicker and sculptured. The sculp-
ture is composed of small, round granula up to 1 p in size, the distance
between them amounting to 1-5 u. The trilete mark is very characteristic.
Its rays usually reach 1/2 of the spore radius. They are accompanied by
transverse wrinkles or elevations up to 4 u long and 1 p broad. The con-
tact areas are almost entirely smooth, bordered by distinct curvaturae
perfectae, arcuately bent between the lists.
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Genus Baculatisporites Thomson et Pflug 1953

Baculatisporites comaumensis Cookson, emend. R. Potonié

Pl II, fig. 6
Dimensions: diameter of spores: 49—57 p mean 52 p
length of trilete mark rays: 11—19 p  ,, 14 pu

Number of specimens: 6, 4 of which suitable for measurement.

Distribution: from the Upper Triassic to the Cretaceous; at
Trzciana it occurs in the Upper Keuper.

Description: Round spores, relatively thin-walled with short ba-
cula on the whole surface. Greyish-yellow or light brown. Rays of trilete
mark thin but distinct visible, almost reaching the equator.

Genus Conbaculatisporites Klaus 1960

Conbaculatisporites mesozoicus Klaus

Pl III, fig. 6
Dimensions: diameter of spores: 39—62 1 mean 53 p
length of trilete mark rays: 9—21pn , 15

Number of specime ns: 3, all suitable for measurement.

Distribution: Carnian of the Eastern Alps, Lower Keuper of the
Harz Mts Foreland, Upper Keuper of Trzciana.

Description: Spores distinctly triangular, with concave or straight
sides. Fairly thin wall, of light colour with delicate bacula. Ratio of length
to thickness of bacula approximate by 2:1. Bacula loosely distributed.
Spores of this species found in Keuper sediments at Trzciana are slightly
larger than the forms described by K 1a us (39—48 1) from Carnian sedi-
ments of the Eastern Alps.

Genus Keuperisporites Schulz 1965

Keuperisporites baculatus Schulz

Pl 1v, fig. 1
Dimensions: diameter of spore: 114
length of trilete mark rays: 39—47
length of bacula: . 15—16 p
thickness of wall: 3—4

Number of specimens: one, suitable for measurement.

Distribution: Keuper of Thuringia, Lower Keuper of Trzciana.

Description: Spore roughly circular in outline. Brown in colour.
Rays of trilete mark distinct, thickened, almost reaching the border of
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the spore. Sculpture on the distal side composed of warts with irregular
bases. Beginning from the equator the spore, apart from warts, has spar-
sely implanted long bacula. Smooth contact areas reaching about half the

length of trilete mark rays.
INFRATURMA MURORNATI R. POTONIE ET KREMP 1954

Genus Distalanulisporites Klaus 1960
Distalanulisporites cf. punctus Klaus

Pl III, fig. 2
Dimensions: diameter of spores: 32 1
length of trilete mark rays: 8—13 p mean 10 p
diameter of anulus: 14—17pn , 15
thickness of anulus: 1I— 2 p

Number of specimens: 2, both suitable for measurement.

Distribution: Upper Keuper of Trzciana.

Description: Spores round or subtriangular, of a light colour,
fairly thin-walled. One specimen is smooth, the other granulate. On the
distal side the two specimens have a centrally placed anulus of thickened
exine. The ratio of the breadth of the anulus to its inside diameter in the
granulate specimen is 1:15, and in the smooth one 1:5. The markedly
thin trilete mark amounts to 3/4 of the spore radius. The rays of the mark
branch forming curvaturae perfectae. Both specimens differ from the
forms described by K laus in their much narrower distal anulus. In Al-

pine forms the ratio of the breadth of the anulus to its inside diameter
isl:lorl:2.

-

Genus Microreticulatisporites Knox. emend. R. Potonié
et Kremp 1954

Microreticulatisporites cf. opacus Leschik, emend. Klaus

Pl III, fig. 5
Dimensions: diameter of spores: 55—86 u mean 65 u
length of trilete mark rays: 15—29 . ,, 23 p
thickness of wall: ca. 3 u

Number of specimens: 430, 126 of which suitable for measu-
rement.

Distribution: Middle Keuper from Neuwelt near Basel, Carnian
of the Eastern Alps, Lower Keuper of Trzciana, and sporadically in the
lower part of the Upper Keuper of this borehole. '

Description: Spores round or subtriangular with a fairly thick
wall. Colour light- or dark-brown. Sculpture very variable, composed of

Acta Palaeobotanica 2
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single warts multilateral in outline and of clotted elevation formed by
the joining of several warts. Laesurae straight or slightly undulate, dis-
tinct, amounting to 3/4 of the spore radius, often with accompanying
thickened stripes. In some specimens with a finer sculpture the contact
areas seem smoother than the remaining part of the spore. The sculpture
is mostly uniform on the whole spore.

Specimens of Microreticulati sp. opacus Leschik, emend. Klaus from
the Middle Keuper of Basel differ in their much smaller size ranging, ac-
cording to L eschik, from 44 to 48 . Specimens of Microreticulatispori-
tes opacus Leschik, emend. Klaus found by Klaus in the Carnian of the
Eastern Alps correspond in size (55—67 u) to those from Trzciana, but
differ in a more triangular shape and sculpture similar to reticulum.

Converrucosisporites lunzensis Bharadwaj et Singh spores from the
Lunzen beds (54—58 u) probably correspond to Microreticulatisporites
opacus Leschik, emend. Klaus spores (55—67 w) found by Klaus in the
Eastern Alps. They also are more triangular than the specimens from
Trzciana.

Genus Lycopodiacidites Couper, emend. R. Potonié 1956
Lycopodiacidites kuepperii Klaus

Pl 1V, fig. 5
Dimensions: diameter of spore: 58 n
length of trilete mark rays: 2127
thickness of wall: 3n

Number of specimens: 1, suitable for measurement.

Distribution: Carnian of the Eastern Alps, Lower Keuper of
Trzciana.

Description: Spore subtriangular, dark brown. Proximal side
smooth, the distal one with sculpture in the form of thick rugae bent in
and out. The rugae reach the margins of the spore, which therefore has
an undulate outline. The rays of the trilete mark are thickened, their
length being almost equal to that of the spore radius. The size of the spe-
cimen from Trzciana lies within the limits reported by Klaus for this
species from the Carnian of the Alps (52—70 w). :

Genus Camarozonosporites R. Potonié, emend. Klaus 1960
Camarozonosporites rudis Leschik, emend. Klaus

Pl III, fig. 3
Dimensions: diameter of spores: 35—45 w mean 40 n
length of trilete mark rays: 11—14 u ,, 13 pn

Number of specimens: 6, all suitable for measurement.
Distribution: Middle Keuper from Neuwelt near Basel, Carnian
and Norian of the Eastern Alps, Lower and Upper Keuper of Trzciana.
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Description: Light-coloured spores circular or slightly triangular
in outline, with large, dark rugae on the distal side. The rugae usually lie
parallelly to the margin of the spore, the longest occurring near the equa-
tor. The proximal side smooth with a thin wall and distinct trilete mark.
The rays of the mark amount to more than 3/4 of the spore radius.

Genus Spiralisporites Pautsch

Spiralisporites insignis Pautsch

PL V, fig. 1
Dimensions: diameter of spores: 124—155 p mean 140 p
length of trilete mark rays: 34— 57T pn 41 p
breadth of thickened stripes: 8— 11 pu 9 n

Number of specimens: 2, both suitable for measurement.

Distribution: Lower Keuper of Trzciana.

Description:Large, round brown spore with trilete mark; thicken-
ed exine stripe lying spirally on the distal side. The beginning of the
stripe lies in the region of the distal pole and has a rounded end. There also
occur closed circles, i.e. anuli. The proximal side almost smooth. Laesurae
running not entirely straight and not exceeding 3/4 of the spore radius.

Genus Bianulisporites Pautsch

Bianulisporites badius Pautsch

PlL IV, fig, 6
Dimensions: diameter of spores: 37—53 u mean 43 p
length of trilete mark rays: 11—24 . ,, 16 p
breadth of distal anulus: 3—6p 4
breadth of equatorial anulus: 3—4u , 3

Number of specimens: 5, all suitable for measurement.

Distribution: Lower and Upper Keuper of Trzciana.

Description: Dark brown triangular spores of medium size with
thickened anulus in the equatorial part and stripe of thickened exine of
triangular shape on the distal side. The thickened equatorial and distal
stripes lie next to each other, being separated only by a very narrow
groove. The thickened parts are of a dark brown colour. The inside dia-
meter of the distal anulus, i.e. the circumpolar part, is composed of a much
thinner wall, being therefore lighter-coloured than the anuli. The proxi-
mal side of the spore punctate, rays of trilete mark thin, slightly undulate,
reaching the equatorial anulus. The sides of the spore straight, the cor-

ners slightly rounded.
2
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TURMA ZONALES BENNIE ET KIDSTON 1886, EMEND. R. POTONIE 1956

SUBTURMA ZONOTRILETES WALTZ 1935

INFRATURMA ZONATI R. POTONIE ET KREMP 1954

Genus Styxisporites Cookson et Dettmann 1958
Styxisporites granulatus Pautsch

Pl v, fig. 2
Dimensions: diameter of spores: 60—99 pu mean 75 p
breadth of zona: 5—10 n

Number of specimens: 3, all suitable for measurement.

Distribution: Upper Keuper of Trzciana.

Description: Three specimens were found, one of which lies po-
larly, the two others equatorially. In polar view the shape of the spore
is subtriangular and in equatorial view flat-conical. The lists slightly con-
vex and wavy reach the margins of the spore. Around the equator a zona
5—10 p wide occurs with a slightly wavy margin. The sculpture on the
whole spore is granulate or infragranulate. Exine light brown. On the dis-
tal side, beginning from the equator, the spore is covered with spinae
about 3 X 15 u in size.

TURMA MONOLETES IBRAHIM 1933

SUBTURMA AZONOMONOLETES LUBER

Genus Leschikiisporis R. Potonié 1958

Leschikiisporis aduncus Leschik, emend. R. Potonié
Pl 1V, fig. 2—3

Synonyms: Punctatosporites aduncus Leschik (43 X 38 w)
. rimosus Leschik (32 X 27 )
” stellarius Leschik (26 )
Punctatasporites percussus Leschik (33 X 23 )
Dimensions: length of sporomorphs: 26—34 p mean 31 p
breadth of sporomorphs: 22—32p ,, 27
length of laesura: 11—32 1 ,, 17 un
diameter of pores: T— 8
thickness of wall: 1— 2

Number of specimens: 24, all suitable for measurement.
Distribution: Middle Keuper from Neuwelt near Basel, Lower
Keuper of the Harz Mts Foreland, Lower and Upper Keuper of Trzciana.
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Description: Spores oval or round with monolete laesura, which
in some specimens is bent at an angle or has ends bent centripetally. There
often occurs an additional fissure perpendicular to the laesura. In some
specimens there are one or several small, round pores (1 u) and in others
large, single pores mostly about 8 p in size. Exine 1—2 u thick, infragra-
nulate. Grana sometimes slightly protruding above the wall. Colour of
spores greyish-yellow to light-brown.

Spores with a single list and single small pore were described by L e-
schik from the Middle Keuper from Neuwelt near Basel and named
Punctatosporites rimosus. From the same finding L eschik also descri-
bed spores with a single list and an additional fissure perpendicular to it,
giving them the name of Punctatosporites aduncus. Infragranulate, oval
spores with three small pores, also from the Keuper from Neuwelt near
Basel were described by Leschik as Punctatasporites percussus. From
the same locality he also described granulate, round spores with a single
round pore 8 p in diameter, calling them Punctatosporites stellarius. Spo-
res of the Punctatosporites aduncus Leschik type were also found by
Miadler in sediments of the Lower Keuper of the Harz Mts Foreland.
This author accepted the name emended by Potonié, i.e. Leschikiispo-
ris aduncus. Maddler compares the latter form to spores Asterotheca
meriani Brongniart, emend. Stur, on the basis of the work of Bharad-
waj and Singh (1956). From the Middle Keuper from the locality of
Lunz these authors described isospores removed from sporangia Astero-
theca meriani, noting among them a considerable morphological variabi-
lity. The essential type of the structure is oval form with monolete lae-
sura. However, there also occur forms with a smaller or larger additional
fissure disposed perpendicularly to the laesura. Mddler drew the con-
clusion that the perpendicular fissure is of secondary origin, since he ob-
served that it sometimes passes to the other side of the laesura. In his
opinion, Punctatosporites rimosus Leschik with a monolete laesura bent.
at the ends and a single small pore, belongs to Leschikiisporis aduncus.
He considers it to be an immature form. Mddler also suggests that
Punctatosporites stellarius and Punctatasporites percussus belong to Le-
schikiisporis. M 4 d 1 e r’s assumption is right. In the material from Trzcia-
na a specimen was found (Pl. IV, fig. 3), which on account of its round
shape and round, radially striated membrane of the pore 8 u in diameter,
can be assigned to Punctatosporites stellarius and at the same time pos-
sesses a monolete laesura with a defined additional perpendicular fissure,
permitting its classification with the species Punctatosporites aduncus.
There also found several specimens with a monolete laesura and small
pores one to five in number, combining therefore features of Punctato-
sporites rimosus with those of Punctatasporites percussus. As concerns
the size of Leschikiisporis aduncus, the specimens from Trzciana are



22

slightly smaller than those described by Leschik from the Middle
Keuper from Neuwelt near Basel, as well as from the specimens from the
Lower Keuper of the Harz Mts Foreland, measured by Médler.

Genus Echinitosporites Schulz et Krutzsch 1961

Echinitosporites iliacoides Schulz et Krutzsch

Pl 1V, fig. 4
Dimensions: diameter of body: 35—40 p mean 37 p
height of columnae: 5—10 p T
breadth of columnae: 2— 6 u 4 n

Number of s.pecimens: 5, all suitable for measurement.

Distribution: Keuper of the Lower Lusatia, Lower and Upper
Keuper of Trzciana.

Description: Spore circular in polar view, reniform in equatorial
view, with large columnae. These columnae are much larger on the distal
side, amounting to 10 n in height and 6 v in breadth. The proximal part
in the specimens from Trzciana is grooved, making it impossible to meas-
ure the columnae of this part, or determine other details of their struc-
ture.

Echinitosporites iliacoides spores were described by Schulz and
Krutzsch from the Keuper of the Calau boring. These authors obser-
ved that the proximal side of this species is punctate and has a monolete
laesura disposed centrifugally. .

The sculpture of the distal side is very characteristic, permitting the
determination even of crumpled specimens.

TURMA ALETES IBRAHIM 1933

SUBTURMA AZONALETES LUBER, EMEND. R. POTONIE ET KREMP 1954

Genus Laricoidites R. Potonié, Thomson et Thiergart 1950
Laricoidites subcarpaticus Pautsch
Pl VII, fig. 3

Dimensions: length of sporomorphs: 66—147 p mean 107 p
breadth of sporomorphs: 53—127 pn  ,, 96 n
thickness of wall: 15— 2

Number of specimens: 19, 17 of which suitable for measu-
rement.

Distribution: Lower and Upper Keuper of Trzciana.

» »
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Description: Large, roughly circular sporomorphs with usually
numerous secondary folds. Exine indistinctly infragranulate, light-
-brown or less frequently yellow. Its thickness ranges from 15 to 2 p.

On some specimens there appears a very slightly pronounced monolete
laesura.

TURMA SACCITES ERDIMAN 1947

SUBTURMA MONOSACCITES CHITALEY 1951, EMEND. R. POTONIE ET KREMP
1954. :

INFRATURMA TRILETESACCITI LESCHIK 1955

Genus Ellipsosaccus Pautsch

Ellipsosacus subcarpaticus Pautsch

Pl VI, fig. 3

Dimensions: length of specimens: 166—209 p mean 195 p
breadth of specimens: ) 101—132 . ,, 125 p
length of body: 65— 98 1, 83 un
breadth of body: 58— 98 ., 7
smallest length of bladder: 11— 24 p ,, 19 u
largest length of bladder: 47— 65 1, 57 1
trilete mark rays: T— 12

diameter of infrareticulum lumina: up to 8 u

Number of specimens: 6, all suitable for measurement.

Distribution: Lower Keuper of Trzciana.

Description: Large monosaccate sporomorph oval in shape. Body
round or slightly oval. Its proximal and distal part without bladder. The
wall of the body almost smooth. On the proximal side of the body a trilete
shaped laesura. The bladder, surrounding the body ringwise at the equa-
tor, has infrareticulum, and is much shorter at the ends of the broad axis

of the sporomorph. The inside diameter of infrareticulum lumina attains
up to 8 u.

INFRATURMA MONOLETESACCITI PAUTSCH

Genus Aratrisporites Leschik 1955, emend. Klaus 1960, emend.
Pautsch

Presumable synonyms: Genus Simplicesporites Leschik 1955
" Striatisporites?? Leschik 1955
" Trizonatisporites Leschik 1955
. Thomsonisporites Leschik 1955
' Saturnisporites Klaus 1960
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Spores Aratrisporites correspond morphologically to the microspores
of the contemporaneous genus Isoétes. The roof-shaped swelling of exo-
exine above the laesura in the contemporaneous genus Isoétes (G. Erd t-
man, 1957, p. 68) is not, for the most part, shrunken in the herbarial ma-
terial. In the fossil Aratrisporites the swelling is always wrinkled and
shrunken. This shrinkage is probably the result of fossilization. However,
it may well be that initially the swelling was smaller in Aratrisporites. In
1960 K1laus drew attention to the resemblance of Aratrisporites to mi-
crospores of the presumable Isoétales (Lycostrobus scotti Nathorst).

Spores of the Aratrisporites type of structure were found in 1965 by
Helby and Martin in cones of the genus Cylostrobus Helby et Martin
in sediments of the Lower Triassic of New South Wales. These authors
suggest that there is a relationship between these cones and the stems of
Lycopsida found by them in the same layers. Referring to the stem of the
genus Grammaephloios described by Harris (1935) from the Rhaetic-
-Lias of Greenland, they consider it certain that arborescent Lycopsida
occurred in the Mesozoic.

Nathorst (1908, p. 8) is also of the opinion that Lycostrobus scotti
is a cone of an arborescent species of Lycopodiinae.

Microspores of Cylostrobus sydneyensis Walkom, emend. Helby et
Martin (26—29 ), C. major Helby et Martin (30—34 u), and C. grandis
Helby et Martin (31—42 u) are smaller than the microspores of Aratrispo-
rites Leschik, emend. Klaus occurring as sporae dispersae in Europe (with
the exception of Aratrisporites rotundus Maidler). However, it is not
known whether the encountered spores of the genus Cylostrobus proceed
from mature cones. Middler (1964), on the basis of material from the
Lower Keuper of the Harz Mts Foreland, considers that the difference in
morphology between the genera Saturnisporites Klaus and Aratrisporites
(Leschik) Klaus is not sufficient to prove the existence of two genera, and
keeps to the name of the older genus, i.e. Aratrisporites. Sporomorphs
of this type of structure in the material from the Alps Carnian are extre-
mely finely developed and well preserved, as I observed in a material of-
fered me by W. Klaus. In the material from Trzciana sporomorphs of
this type are not nearly so well preserved and have less distinctly deve-
loped features. I suppose that M dd1ler’s material in this respect was
presumedly similar, and he therefore decided to consider the two above
discussed genera as one. On account of the state of preservation of the
Trzciana material I am of M4 d1ler’s opinion in this matter.

Neither do Bharadwajand Singh (1964) distinguish Saturnispo-
rites as a separate genus. These authors rightly interpret the external en-
velope of Aratrisporites as a bladder, but, on the other hand, do not no-
tice the swelling and laesura.
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Aratrisporites saturni Thiergart, emend. Médler, emend. Pautsch

Pl V, fig. 4
Dimensions: length of bladder: 37—57 p mean 47 n
breadth of bladder: 26—42 p  ,, 34 p
length of body: 27—44 p  ,, 35
breadth of body: T21—-31 . ,, 26 pn

Number of specimens: 297, 42 of which suitable for measu-
rement. _

Distribution: Middle Keuper of North Germany, Lower Keuper
of the Harz Mts Foreland, Lower and Upper Keuper of Trzciana, and pre-
sumably Carnian of the Eastern Alps.

Description: Spore oval in polar view, with monolete laesura,
surrounded by a bladder also oval in outline. The bladder in this species
protrudes beyond the body by about one sixth of its breadth, and a little
more at the ends of the long axis. The swelling of the bladder in the pro-
ximal part is slightly contracted, being bent or undulate in the middle
part. The exine is granulate or infragranulate with no tendency to secon-
dary folds. In some species there occur spinae about 1 n long, very loosely
dispersed on the surface of the wall. The colour of the sporomorph varies
from greenish-yellow to light brown. Thiergart (1949) described
a sporomorph of similar structure from the Middle Keuper of Holstein,
naming it Pollenites saturni. Klaus (1960) considers that Thier-
gart’s form differs from those found by him in the Alps Carnian in its
smooth exine. Maddler (1964), on the other hand, maintais that Thier-
gart’s species is identical with Saturnisporites granulatus Klaus and
gives it the name of Aratrisporites saturni Thiergart, emend. Méadler. It
would be difficult to settle this question without seeing Thiergart’s
original material, since the photograph included in his work is not di-
stinct enough, and the description rather short. Until no other elaboration
of Thiergart’s material is carried out Méaddler’s opinion may be
accepted, since it simplifies the problem. '

~

Aratrisporites virgatus Leschik, emend. Midler, emend. Pautsch

Pl VII, fig. 2
Dimensions: length of bladder: : 39—47 p mean 41 p
breadth of bladder: 27—40 p  ,, 33 p
length of body: 22—35nu , 30
breadth of body: 16—32 n ,, 23

Number of specimens: 90, 21 of which suitable for measu-
rement.
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Distribution: Middle Keuper from Neuwelt near Basel, Lower
Keuper of the Harz Mts Foreland, Lower and Upper Keuper of Trzciana.

Description: Oval monosaccate sporomorphs with monolete lae-
sura. Exine infragranulate or granulate. In polar view the bladder extends
beyond the outline of the body by 1/10—1/3 of its breadth. The body is
slightly darker than the bladder. The wall of the bladder is thin, light-
-coloured, with strongly marked secondary folds, owing to which the out-
line of the bladder is usually irregular. The proximal convex swelling of
the bladder is often hardly distinguishable from the secondary folds.

Species Aratrisporites rotundus Madler is very similar to A. virgatus.
A diagram of the frequency of the occurrence of dimensions common for
the two species, shows a two-summit curve with a violent fall of frequen-
cy for values of 35—39 n. These values should therefore be regarded as
limit values for the two species. The specific appurtenance of forms 36—
38 u in size remains doubtful (Table No 2). The size of Aratrisporites vir-
gatus ranges for the most part from 40 to 42 w.

Aratrisporites rotundus Midler, emend. Pautsch

Pl VI, fig 1
Dimensions: length of bladder: 27—35 p mean 32 p
breadth of bladder: 21—32 1 ,, 28
length of body: 17—29 p  ,, 25 n
breadth of body: 14—26 n ,, 21 pn

Number of specimens: 71, 21 of which suitable for measu-
rement.

Distribution: Lower Keuper of the Harz Mts Foreland, Lower
and Upper Keuper of Trzciana.

Description: In polar view the outline of bladder and body is
a rounded oval. The body is darker than the bladder. Exine infragranu-
late, thin, usually with secondary folds. The smallest Aratrisporites spe-
cies occurring at Trzciana is morphologically very similar to Aratrispo-
rites virgatus Leschik, emend. M&dler. Coinciding limits of values of the
size of the two sporomorph species. Specimens 36—38 w in size may be-
long to the two species. On the other hand, specimens ranging from 27 to
35 u in size in all probability belong to Aratrisporites rotundus Midler,
emend. Pautsch.

Aratrisporites pilosus Leschik, emend. Midler, emend. Pautsch

PlL Vv, fig. 3
Dimensions: length of bladder: . 40—49 p mean 43 p
breadth of bladder: 40—44 pn ,, 42
length of body: 32—42 . ,, 37T p
breadth of body: 27—31 pu  ,, 29
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Number of specimens: 4, all suitable for measurement.

Distribution: Middle Keuper from Neuwelt near Basel, Lo-
wer Keuper of the Harz Mts Foreland, Upper Keuper of Trzciana.

Description: Sporomorph oval, monosaccate with monolete lae-
sura. Exine granulate, fairly thick and rigid, showing no tendency to se-
condary folds, with sparsely disposed spinae up to 6 w in length. The spo-
romorph is of light-brown or greyish-yellow colour. The bladder is not
lighter in colour than the body. The breadth of the swelling of exoexine on
the proximal side amounts to 4 u. The specimens from Trzciana are slight-
ly larger than those from the Lower Keuper of the Harz Mts Foreland.

Aratrisporites scabratus Klaus, emend. Pautsch

PL V, fig. 5
Dimensions: length of bladder: 49—63 p mean 55 p
breadth of bladder: 32—47T uw ,, 43 p
length of body: : 3447 ,, 39
breadth of body: 21—31p , 29 p

Number of specimens: 20, 16 of which suitable for measu-
rement.

Distribution: Carnian of the Eastern Alps, Lower and Upper
Keuper of Trzciana, Lunzen beds.

Description: Oval sporomorph with monolete laesura, surroun-
ded with bladder. On the proximal side a distinct elevated, wrinkled fold.
Exoexine infragranulate or granulate. Body darker than bladder. The blad-
der protrudes beyond the outline of the body by 1/4—1/7 of its breadth.
Secondary folds of bladder fairly frequent. Aratrisporites scabratus was
described by Klaus from Carnian sediments containing Cardita giim-
beli. According to this author, it is one of the most characteristic species of
sediments of this age.

Aratrisporites cf. fischeri Klaus, emend. Pautsch
Pl VIII, fig. 3

Dimensions: length of bladder: 60-—~81 p mean 71 p
breadth of bladder: 60—76 pn , 66 n
length of body: - 3T—49pn , 42
breadth of body:. 20—35u , 29

Number of specimens: 13, 7 of which suitable for measure-
ment.

Distribution: Upper Keuper of Trzciana.

Description: Relatively large sporomorphs with a large, strongly
folded bladder. The ridge on the proximal side runs sinuously beyond the
outline of the body. Body darker than bladder. Bladder thin, granulate or
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infragranulate, light-coloured. On its surface sparsely implanted single
spinae about 1 u in length. They are probably bases of broken hairs. Klaus
described from layers with Halobia rugose from the Eastern Alps very si-
milar but larger sporomorphs with hairs 2—3 w in length, calling them
Saturnisporites fischeri. Since genus Saturnisporites was joined to genus
Aratrisporites, this species ought to be called now Aratrisporites fischeri.

INFRATURMA ALETESACCITI LESCHIK 1955

Genus Circulisaccus Pautsch
Circulisaccus major Pautsch
Pl VII, fig. 1 and 4, PL. VIII, fig. 1

Dimensions: diameter of specimens: 122—252 | mean 182 u
diameter of body: 57—117 n ,, 91 n
length of bladder: 3T— 68 50 u
diameter of infrareticulum lumina: 3— 9

Number of specimens: 50, 35 of which suitable for measure-
ment.

Distribution: Lower and Upper Keuper of Trzciana.

Description: Large, light-coloured, disk-shaped sporomorph, com-
posed of a body and bladder surrounding it annularly. Body in polar view
approximately circular, brown, without trilete mark or monolete laesura.
The majority of specimens from Trzciana already have no body. There only
remains on the distal side (?) a single thin wall, transparent, smooth, or
with a very delicate reticulum, usually with numerous, thin secondary
folds lying irregularly. Of the 50 specimens found only 5 had a body. Ini-
tially the body was probably circular or convex-lenticular, since in fossil
state it is secondarily folded. The bladder is circular, placed in the equa-
torial part peripherally to the body. It is thin-walled, light yellow, circu-
larly bulging in the uncrushed state. Its shape is reminiscent of a tyre.
Infrareticulum irregular. Lumina of reticulum in the internal part of the
bladder are often radially elongated. Around the central part there fre-
quently occurs a cylindrical circular thickening at the distal and proximal
root of the bladder.

Circulisaccus minor Pautsch
Pl VI, fig. 2 and 6

Dimensions: diameter of specimens: 37—57 n mean 48 p
diameter of body: 24—-35p , 33 u
length of bladder: 3—14 8 u

diameter of infrareticulum lumina: 2— 6 1
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Number of specimens: 16, 14 of which suitable for measure-
ment.

Destribution: Lower and Upper Keuper of Trzciana.

Description: Sporomorph of medium size disk-shaped. Outline
circular in polar view or slightly three-valve. The sporomorph is com-
posed of a roughly circular body and bladder surrounding it in the equa-
torial part. The body is usually very light in colour or (in rare cases)
brown. A loosely arranged infrareticulum occurs on it, or single muri, in
which case the central part is mostly smooth. The body usually subsists
with no tendency to forni secondary folds- The bladder is for the most part
smooth in outline, with infrareticulum often disposed radially. It is of
greyish-yellow colour. Its roots are generally distinct.

Genus Institisporites Pautsch
Institisporites crispus Pautsch

Pl IX, fig. 1 and 4

Dimensions: length of specimens: 75—93 p mean 87

i
length of body: 49— p , 61 p
breadth of body: . 57—66 u ,, 61 pu
length of bladders: 26—37Tu 9, 32
breadth of bladders: 32—45 u ,, 37T u
length of flounce: 9—19pu , 13 p

Number of specimens: 5, all suitable for measurement.

Distribution: Lower and Upper Keuper of Trzciana.

Description: Sporomorph bi- or less frequently trisaccate with
bladders joined by a creased stripe of inflated exoexine. Body with a re-
latively thick, brown, fine-granulate wall. Grana partly protrude above
the wall, causing the outline of the body to look dentate. On the distal
side an oval part of thinner wall visible in the centre. Bladders and flounce
situated entirely on the distal side. Light in colour, without infrareticulum,
probably punctate or infragranulate. Smooth outline of bladders and flo-
unce. The bladders are five times the length of the wavy stripe. One spe-
cimen has an additional third bladder, slightly smaller than the others.

SUBTURMA DISACCITES COOKSON 1947

INFRATURMA STRIATITI PANT 1954

Genus Taeniaesporites Leschik 1955

Taeniaesporites cf. krduseli Leschik

Pl IX, fig. 2
Dimensions: length of specimens: 50—78 pu mean 62 p
length of body: 32—53 . ,, 41 p

breadth of body: 34—44p ,, 39 u
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length of bladders: 16—32 . ,, 24 p
breadth of bladders: 32—49 . ,, 42

Number of specimens: 5, all suitable for measurement.

Distribution: Lias from Ho6gands, Keuper from Neuwelt near
Basel, Carnian of the Eastern Alps, Lower and Upper Keuper of Trzciana.

Description: Light-coloured, bisaccate sporomorph; body with
taeniae. The body has three striae. Reticulum occurs on the proximal side
of the body, disappearing gradually on the sides of the sporomorph. The
distal side of the body almost smooth. The distal roots of bladders
straight. No joining of bladders occurs in the equatorial part.

Sporomorphs Taeniaesporites krduseli Leschik from the Keuper from
Neuwelt near Basel, from the Carnian of the Eastern Alps, and from the
Lias of H66ganés are smaller than the specimens found at Trzciana. The
length of the body of specimens from Neuwelt is 30—36 u, that of the
bladders 18—23 n. They sometimes have a larger number of taeniae than
the specimens from Trzciana, but the essential character of the structure
is the same.

Genus Ovalipollis Krutzsch 1955, emend. Klaus 1960

Ovalipollis lunzensis Klaus
Pl VIII, fig. 2

Dimensions: length of specimens B
length of body: 49 n
breadth of body: 37T w
length of bladders: 24—29 n

breadth of bladders: 39—42 p

Number of specimens: one.

Distribution: Carnian of the Eastern Alps, Lower Keuper of
Trzciana. Keuper of the Pomerania-Kujawy Anticlinorium.

Description: Elongated, bisaccate sporomorph with monolete lae-
sura. Body rhomboidal, infragranulate, with monolete straight laesura
reaching the roots of bladders. Bladders wider than the body, with pro-
ximal root running along the rhomboidal margin of the body, the distal
roots poorly visible, rather straight. Infrareticulum of bladders fairly
small.

Genus Striatites Pant 1955
Striatites limpidus Balme et Hennelly emend. Jansonius
Pl X, fig. 3

Dimensions: length of specimens: 62—80 w mean 75 pu
length of body: 31—42 . ,, 39 p
breadth of body: 42—63 n ,, 55
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length of bladders: 17—34 pn ,, 29 pn
breadth of bladders: 45—68 . , 61l p

Number of specimens: 6, all suitable for measurement.

Distribution: Permian of Australia, Africa, and Canada, Lower
and Upper Keuper of Trzciana, and probably Lower Keuper of the Harz
Mts Foreland. .

Description: Light-coloured, bisaccate sporomorph with striate
body and bladders tending to join in the equatorial part. Body oval,
broader than long. On the proximal sile has narrow, poorly visible striae,
separated by taeniae 3—8 u in breadth. The striae run irregularly, often
branching or converging. Bladders more or less arcuate entirely surroun-
ding the body. They often adjoin or join at the equator, owing to which
the sporomorph seems to be monosaccate.

Similar sporomorphs were described by Mad1ler (1964) from the Lo-
wer Keuper of the Harz Mts Foreland as Mesostriatites hercynicus.
However, the two specimens found by Madler are secondarily deform-
ed and without having examined well preserved specimens of this spe-
cies it would be difficult to join it to, or separate it from Striatites lim-
pidus. Maddler’s description rather suggests a synonymity of the two
species.

. ow

Striatites elongatus Pautsch

Pl X, fig. 2
Dimensions: length of specimens: 68—111 1 mean 90 u
length of body: 40— 94 , 61 p
breadth of body: 35—62 . ,, 48 p
length of bladders: 24—47 pn ,, 36 p
breadth of bladders: 36—66 1 ,, 54 u
breadth of taeniae: B 2— 8 u
number of striae: 6— 9
distance between the distal
roots of bladders: 6—22 un , 14

Number of specimens: 21, 19 of which suitable for measu-
rement.

Distribution: Lower and Upper Keuper of Trzciana.

Description: Sporomorph light yellow, bisaccate, elongated, with
striae on the body. Body oval, longer than broad. Reticulum occurs on its
proximal side, the exoexine of this part being cut by narrow striae. Tae-
niae and striae run elong the long axis of the body. The striae do not al-
ways run regularly; they thin out, joining or else branching. The breadth
of taeniae ranges from 2 to 8 u. The distal part has no sculpture. Bladders
semicircular with distal roots straight or slightly concave and proximal
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roots without thickenings. Infrareticulum of bladders irregular with po-

lygonal lumina, The distance between the bladders on the distal side is
about 1/3 of the body length. '

Genus Faunipollenites Bharadwaj 1962

Faunipollenites subcarpaticus Pautsch

Pl X, fig. 1

Dimensions: length of specimens: 86—98 p mean 93 u
length of body: 50—53 1 ,, 5lp
breadth of body: 60—70 . ,, 65
length of bladders: 29—35 . , 32
breadth of bladders: 58— , 63
distance between distal roots: 24—31p , 27T
breadth of the part with striae: 32—42 p ,, 36
diameter of infrareticulum lumina: 2— 4

Number of specimens: 3, all suitable for measurement.

Distribution: Lower Keuper of Trzciana.

Description: Bisaccate sporomorph, widely oval, with striae run-
ning archwise; light in colour. Body thin-walled, infragranulate. On the
proximal side striae occur, occupying the central part. The marginal
striae run archwise, the area occupied by them being roughly oval in
shape. The width of this area is slightly larger than half the body width.
There usually occur 4 distinet striae, running in accordance with the long
axis of the sporomorph. The two external striae are ellipsoidally bent, the
internal ones being straight. The internal striae sometimes thin out or
branch. In one specimen an additional striae was noted beyond the oval
central part. It shows a greater curvature than that of the striae of the
oval. Bladders semicircular. Distal roots distinct, straight, parted fo a dis-
tance of about 27 w. Infraretigulum rather fine.

Genus Infirmisporites Pautsch
Infirmisporites fragilis Pautsch
Pl IX, fig. 3, pl. X, fig. 4

Dimensions: length of sporomorphs: 70—81 w mean 73 u
length of body: 47—52 p ,, 50
breadth of body: unknown
length of bladders: 19—26 . ,, 24 p
breadth of bladders: 42—60 p  ,, 49 u

breadth of stripes of thickened exine: 6— 8 p
breadth of thickenings near proximal
roots: 3—6pu

” T
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Number of specimens: 13, 5 of which suitable for measu-
rement.

Distribution: Lower and Upper Keuper of Trzciana.

Description: Bisaccate sporomorph of medium size, with delicate
exine of the body and two thickened stripes on it. Body: oval, longer than
broad. Wall of body very thin, light-coloured, entirely devoid of sculp-
ture. In well preserved specimens two longitudinally disposed thickened
exine stripes about 7 u in breadth occur on the proximal side. The stripes
run slightly obliquely and convergently in the shape of the letter X to-
wards the proximal pole. Most of the specimens have a poorly preserved
body, the proximal part often being torn out. The poor state of preserva-
tion makes it impossible to determine the actual breadth of the body.
Bladders much better preserved, often encountered separately. Crescent-
-shaped. Their greatest breadth cccurs at the root. Along the proximal
root a crescent-shaped part of thickened exine extends with a smooth
surface. The average breadth of this part in its widest place is 4 u. Some-
times there also occurs a thickened zone without sculpture in the equa-
torial part of the bladders near their root. Infrareticulum fairly fine and
rather irregular. The largest lumina of reticulum are up to 4 » in dia-
meter.

Genus Umbrellisaccus Pautsch

Umbrellisaccus sulcatus Pautsch
Pl XI, fig. 1 and 3

Synonym: Pollenites sulcatus Pautsch 1958

Dimensions: length of specimens: 88—173 p mean 113 n
length of body: 49—101 ., 1 n
breadth of body: 34—81pu 58 n
length of bladders: . 32— B, 49 n
breadth of bladders: 58—107 8
distance between distal roots: 3—2pn 14 n
thickness of bladders wall: 2— 6 p 3
number of striae: 2— 4 pn 3 u

Number of specimens: 21, 20 of which suitable for measure-
ment. :

Distribution: Keuper of the Pomerania-Kujawy Anticlinorium,
Lower Keuper and lower part of the Upper Keuper of Trzciana.

Description: Large, brown, bisaccate sporomorph. Body with
striae and thick-walled bladders broader than the body. Body oval, always
longer than broad. On the proximal side entirely covered with exoexine,
which gradually disappears in the distal direction. Exoexine disrupted by
narrow taeniae, running longitudinally over the whole body up .to the
root of bladders. That is why in polar view the outline of the body near
the proximal roots of bladders presents a notched line. The convex parts
are the places covered by exoexine, whereas the notches correspond to

Acta Palaeobotanica 3
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the section of striae. Taeniae are 2 to 4 in number. No fissures were noted
in intexine. On the proximal pole a stripe of exoexine usually occurs, or
less frequently a stria. The polar exoexine stripe is limited on the sides
by two striae, which appear to be essential, since they occur in all spe-
cimens. Sporomorphs of this species found by the author in the Keuper of
Swierczyna (Pomerania-Kujawy Anticlinorium) showed no more than two
striae. Those occurring in the Keuper of Trzciana have a variable number
of striae. In this material branches of striae are often encountered, this
leading to the formation of additipnal islets of exoexine, between the ba-
sic exoexine stripes. Sometimes the stria does not run over the whole bo-
dy but crosses only 1/4 or 3/4 of its length. The exoexine of the body is
infragranulate, smooth in outline. Bladders semicircular or shorter, rigid,
with a thick wall (2—6 w)- In lateral view convex triangular. Straight dis-
tal root of bladders. The breadth of bladders always much larger than
that of the body. In polar view the bladders protrude beyond the body.
They are darker than the latter and possess a thicker wall, which gives
a characteristic appearance, reminiscent of a mushroom top or umbrella.
Reticulum of bladders very fine; the inside diameter of lumina ranges
from 2 to 4 w. ,

INFRATURMA DISACCITRILETI LESCHIK 1955

Genus Illinites Kosanke 1950

Illinites chitonoides Xlaus
Pl XI, fig. 4, pl. XII, fig. 1

Synonyms: Schnisporites thuringensis Schulz
Succinctisporites grandior Leschik in Mé#dler 1964

Dimensions: length of specimens: 71—135 1 mean 98 p
length of body: 57— 93 pn , TMnp
breadth of body: 60— 98 pn ,, T2 pn
distance between external striae: 44— T ,, 53 pn
length of bladders: 32— 60 , 45 pn
breadth of bladders: 57— 99 pn , Tp
distance between distal roots: 0—32u 9 n
diameter of reticulum lumina: 3— 8

Number of specimens: 198, 79 of which suitable for measu-
rement.

Distribution: Upper Roethian of Thuringia, Lower Keuper of the
Harz Mts Foreland, Lower and Upper Keuper of Trzciana.

Description: Bisaccate sporomorph, oval in outline, with three
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more or less visible fissures on the proximal side of the body. Body of
medium length slightly larger than the mean breadth. On its proximal
side three longitudinal fissures, one of which is disposed centrally, and the
two others at a distance of 1/6—1/8 of the body breadth, counting from
its margin. The middle fissure (laesura) is usually straight or much less
frequently bent at an angle, the lateral ones being semicircularly curved.
Their curvature is greater than that of the margin of the body in polar
view. The breadth of fissures amounts to only 1 u. Under the microscope
they appear as transparent thinnings of exine. The margins of fissures
are not thickened, in this species a specimen without secondary folds co-
vering the striae was hardly ever found. The length of fissures, especially
of the lateral ones, is fairly variable. The breadth of the body equals or
is a little smaller than that of the bladders. The distal roots of bladders
are straight and set apart 9 v on the average. Between them is a stripe
of thinner wall without sculpture. The colour of the sporomorph varies

from yellow to brown.-The diameter of infrareticulum lumina amounts
to 8 w.

Genus Angustisulcites Freudenthal 1964, emend. Visscher, 1966

Angustisulcites klausii Freudenthal

Pl. X1, fig. 2

Dimensions: length of specimens: 65—91 1 mean 75
length of body: 37—65pu ,, 46
breadth of body: 37—55 u , 422
length of bladders: 27—44 u ,, 33 u
breadth of bladders: 39—68 . , 48 p
length of laesura: 31—40pn , 35 n
diameter of reticulum lumina: 2— 8 1

Number of specimens: 6, all suitable for measurement.

Distribution: Lower Keuper of Trzciana.

Description: Bisaccate sporomorph of medium size, dark yellow
with bent laesura running through the proximal pole. Body round or
oval, in which case its length is larger than breadth. Wall of body fairly
thick, granulate, darker than the wall of bladders. On the proximal side
of the body along the long axis a straight or bent laesura. At an acute
angle to it another short laesura occurs in some specimens. The bladders
are broader than the body and relatively large. Near their distal roots

two secondary folds occur, parallel to the transverse axis of the sporo-
morph.

3‘
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INFRATURMA DISACCIATRILETI LESCHIK 1955

Genus Caytonipollenites Couper 1958

Caytonipollenites pallidus Reissinger, emend. Couper
Pl VI, fig. 45

Dimensions: length of specimens: 35—40 1 mean 37 p
length of body: 10—16 v ,, 14 p
breadth of body: 16—24 n ,, 20 p
length of bladders: 183—17Tpw ,, 15 p
breadth of bladders: 19—27 u , 22 pu

Number of specimens: 11, 8 of which suitable for measu-
rement.

Distribution: Lias of Germany, Lias from Ho6r, Lower Keuper
of the Harz Mts Foreland, Upper Keuper of Trzciana.

Description: Very small bisaccate sporomorph with transparent
exine. Body oval, much broader than long. Exine of body without sculp-
ture or any trace of trilete mark. Bladders semicircular in polar view. At
their proximal roots a narrow thickened exine stripe (1—2 u). The blad-
ders near the thickening somewhat wrinkled. Outline of proximal root of
bladders slightly crescent-shaped. Straight distal roots of bladders. On
the distal side the bladders lie several microns apart. Reticulum lumina
1—1-5 p in diameter, roughly round. The breadth of bladders usually
slightly larger than that of the body. Sporomorphs of this genus were first
described by Reissinger (1950) from the Lower Lias of Nurnberg.
In 1958 Coup er presented a photograph of forms removed from anthers
of Caythonianthus arberi Thomas, emend. Harris comparing them rightly
to the forms found by Reissinger. In 1964 M&ddler found similar
sporomorphs in the Lower Keuper of the Harz Mts Foreland, accepting for
them the name given by Reissinger and emended by Couper, ie.
Caytonipollenites pallidus Reissinger, emend. Couper. On the other hand,
Miadler considers that the forms found by Couper in the Jurassic
and Cretaceous of England, being sporae dispersae, belong to a different
species. The vertical area of distribution of Caytonipollenites pallidus
Reissinger, emend. Couper sensu Médler extends, according to this author
(1964), from the Lower Keuper to the Dogger.

Genus Alisporites Daugherty 1941, emend. Midler 1960
- Alisporites aequalis Midler
Pl XIII, fig. 1—2

Dimensions: length of 'specimens: 81—129 u mean 99 n
length of body: 57— 93 pn , T3n
breadth of body: 60— 98 u ,, 81
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length of bladders: ‘ 31— 52 u , 42u
breadth of bladders: 59— 98 u ,, Tlu
distance between distal roots

of bladders: 4— 24 n 13 n
diameter of reticulum lumina: 3— 8

Number of specimens: 236, 33 specimens were measured.

Distribution: Lower Keuper of the Harz Mts Foreland, Lower
and Upper Keuper of Trzciana.

Description: Bisaccate sporomorph, oval in outline, light yellow.
Body oval, of broad axis larger on the average than the long axis, without
laesura on the proximal side. The sculpture of the body composed of
a very fine reticulum. On the distal side between the roots of the bladders
a stripe of thinner wall without sculpture. The distal roots of bladders
usually straight. The bladders on the distal side distinctly separated. In-
- frareticulum irregular with a greatly varying diameter of lumina in one
specimen. Crumpled specimens are difficult to distinguish from Illinites
chitonoides Klaus. Mddler (1964) found a single specimen of the Alis-
porites aequalis species in the Lower Keuper of the Harz Mts Foreland
and chose it as the holotype. The disposition of this specimen (Pl X,
fig. 11) is not perfectly polar, not showing therefore the actual ratio of
the body breadth to that of the bladders. The breadth of the latter is
slightly smaller on the average in this species than the body breadth, as
follows from the data obtained in the material from Trzciana. As con-
cerns the length of the body of the holotype, it cannot be wholly
measured since its margins near the proximal roots are slightly turned
up. The other specimen (Pl. X, fig. 12) assigned by Madler to Alispori-
tes aequalis belongs to a species different from the holotype. It differs
from the latter in the presence of a sulcus grooved on the distal side, and
in different shaped bladders.

Genus Complicatisaccus Pautsch

Complicatisaccus perlucidus Pautsch
Pl X1V, fig. 2—3

Dimensions: length of specimens: 57—T75 1 mean 64 u
length of body: 32—44 pn ,, 36 u
breadth of body: 37—53 . , 45
length of bladders: 17—29 p ,, 23 p
breadth of bladders: 35—50u , 45

Number of specimens: 7, all suitable for measurement.

Distribution: Lower and Upper Keuper of Trzciana. -

Description: Bisaccate sporomorph, light in colour, of medium
size, oval, without trilete mark or monolete laesura, with characteristic
secondary folds along the proximal roots of bladders. Body in well
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preserved specimens curls in crescent-shaped secondary folds near the
proximal roots of the bladders. Exine of the body infragranulate or fine-
-reticulate, not transparent, greyish-yellow, not differing in colour from
the exine of bladders, or only slightly darker. Bladders: proximal roots
covered with secondary folds. Distal roots straight. Infrareticulum fairly
regular, reticulum lumina polygonal, approximately round. Diameter of
lumina up to three microns. Body and bladders of the same breadth.

Genus Diaphanisporites Pautsch

Diaphanisporites diaphanus Pautsch
Pl XII, fig. 3

Synonym: Caytoniales — Pollenites diaphanus Pautsch 1958.

Dimensions: length of sporomorphs: 37—62 1 mean 50 p
length of body: : 1432 , 27Tp
breadth of body: 31—45 p ,, 39 n
length of bladders: 183—24 pn ,, 17T
breadth of bladders: 24—45pn , 3Tpn
diameter of reticulum lumina: 3—4np

Number of specimens: 24, 14 of which suitable for measu-
rement. _ S

Distribution: Keuper of the Pomerania-Kujawy Anticlinorium,
Lower and Upper Keuper of Trzciana.

Description: Small, bisaccate sporomorph, oval. Body transpa-
rent and light-coloured, bladders yellow. Body oval, much broader than
long. Exine of the body smooth, sometimes with single muri or loose re-
ticulum. Body slightly broader than the bladders. Bladders: the distal
root crescent or less frequently almost straight. In polar view the pro-
ximal and distal roots overlap or lie close to each other. The greatest
breadth of bladders occurs at their root, rapidly decreasing towards their
end. The length of the bladders is-on the average two thirds that of the
body. At their proximal root a thickened stripe of exine is often visible.
The specimens from Trzciana are very similar in shape, structure, and
colour to those from the Pomerania-Kujawy Anticlinorium (borehole
Swierczyna, 1958), differing only in being slightly larger in size. The
length of the sporomorph in the specimens from the Anticlinorium
amounts to 35—46 w in those from Trzciana it ranges from 37 to 62 w.

Diaphanisporites major Pautsch
Pl XII, fig. 4, pl. XIII, fig. 4

Dimensions: length of specimens: 63—170 1 mean 66 p
length of body: 25—32 1 ,, 28 p
breadth of body: ' 39—, 42p
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length of bladders: 18—26 . ,, 23 pu
breadth of bladders: 40—45 1 ,, 42 p

Number of specimens: 4, all suitable for measurement.

Distribution: Lower and Upper Keuper of Trzciana.

Description: Not very large bisaccate sporomorph angular-oval
in outline. Body light in colour, much broader than long, infragranulate
with a more or less distinct sulcus on the distal side. Bladders and body
of the same breadth. The bladders possess an exine thickening along the
proximal roots. Distal roots crescent. The length of bladders is on the
average three fourths that of the body. The greatest breadth of bladders
occurs at some distance from their roots. The arc of curvature of their
termination (in polar view) is very broad, which gives the impression that
they have a slightly angular shape. The bladders are of a greyish-yellow
colour.

Diaphanisporites major Pautsch is similar in structure to pollens of
Caytonianthus oncodes Harris, being, however, of a larger size.

Genus Cuneatisporites Leschik 1955
Cuneatisporites cf. radialis Leschik
Pl XIII, fig. 3

Dimensions: length of specimens: 65—106 1 mean 92 u
length of body: 37— 55 1 o 4T n
breadth of body: 35— 52 u , 38
length of bladders: 37— 49 1 ,, 42 p
breadth of bladders: 39— 55 u , 46
diameter of infrareticulum lumina: 3— 61

Number of specimens: 18, 14 of which suitable for meas-
urement.

Distribution: Middle Keuper from Neuwelt near Basel, Lower
and Upper Keuper of Trzciana.

Description: Bisaccate, elongated sporomorph with brown body.
Body light or dark brown, oval or roundish, more or less distinctly gra-
nulate, with no traces of laesura on the proximal pole. On the average
slightly longer than broad. Bladders very characteristically deweloped. Di-~
stal roots straight, set apart. Between them a distinct sulcus. The breadth
of bladders at the distal root smaller than in their middle part. Reticulum
lumina near the distal root narrow, elongated radially, whereas in the
external part of the bladders roundish or polygonal. Cuneatisporites ra-
dialis found by Leschik in the Middle Keuper of Neuwelt has slightly
smaller dimensions and the breadth of the sporomorph is comparatively
smaller in relation to its length. The body is broader than long. However,
the character of the structure of bladders and body is the same as in the
specimens from Trzciana.



Genus Falcisporites Leschik 1956, emend. Klaus 1960

Falcisporites keuperianus Pautsch

Pl XII, fig. 2
Dimensions: length of specimens: 81—122 ¢ mean 99 p
length of body: 40— 731 ,, 60 pn
breadth of body: 49— 8 ,, 53
length of bladders: 24— 42 ,, 32
breadth of bladders: 44— T8 n  ,, 59 u
length of sulcus: 4—19p , 16 pn
diameter of reticulum lumina: 2— 8 u 4 u

Number of specimens: 61, 44 of which suitable for meas-
urement.

Distribution: Lower and Upper Keuper of Trzciana.

Description: Light-coloured, elongated, bisaccate sporomorph, of
fairly large size. Body usually longer than broad. Near the proximal roots
of bladders crescent-shaped darkening of the wall (probably thickenings).
No secondary folds were observed here. Near the proximal pole there
are no thickenings of exine, neither does there appear a different sculp-
ture or laesura. On the distal side of the body a distinct sulcus groove
16 1 long occurs. Bladders broader than long. Distal roots indistinct. Re-
ticulum of bladders often almost reaches the groove.

Mé&dler (1964) presents in Plate 10, fig. 12 a photograph of a spe-
cimen coming from the Lower Keuper of the Harz Mts Foreland with
a distinct sulcus groove on the distal side. This specimen is slightly
smaller in length than in breadth as compared with the means for Fal-
cisporis keuperianus from Trzciana, but still it could lie within the limits
of variability accepted for this species.

Genus Brachysaccus Midler 1964

Brachysaccus cf. neomundanus Leschik, emend. Midler
Pl X1v, fig. 1

Dimensions: length of sporomorphs: 117—160 (+ mean 145
length of body: 81—140 pn  ,, 116 pn
breadth of body: 94—138 u ,, 116 pn
length of bladders: 49— 88 n 68 1
breadth of bladders: 94—151 . ,, 119
diameter of infrareticulum lumina: 3— 8 u

Number of specimens: 58, 15 of which suitable for measu-
rement.

Distribution: Lower and Upper Keuper of Trzciana.

Description: Large bisaccate sporomorphs rounded oval in shape,
light brown. Body round or oval, usually poorly visible. Exine slightly
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thickened on the proximal pole. However, no distinct comb occurs. Blad-
ders semicircular with very fine infrareticulum. Their breadth equals that
of the body. Straight distal roots. The specimens found by the author in
the borehole at Trzciana are a little larger than those of Leschik from
the Keuper of Basel and relatively wider.

Brachysaccus neomundanus Leschik, emend. Mddler also occurs in
the Carnian of the Eastern Alps, its frequency there being greater in ma-
rine sediments than in terrestrial (Klaus 1960).

Brachysaccus neomundanus sporomorphs were reported by Méadler
from the Lower Keuper of the Harz Mts Foreland as weéll.

Brachysaccus aurentius Pautsch, emend. Médler from the Pomerania-
-Kujawy Anticlinorium is still larger than the specimens of Brachysaccus
found at Trzciana and has a wall distinctly thinned in the equatorial part
between the distal roots of bladders.

Genus Minutisaccus Midler 1964

Minutisaccus subcarpaticus Pautsch
Pl XV, fig. 1—2

Dimensions: length of body: 32—49 1 mean 40 p
breadth of body: 27—34 1 ,, 30
height of body: 21—35 . , 27
length of bladders: 6—11 p 8 u
breadth of bladders: 11—17u  ,, 13 u
height of bladders: 11—13 . ,, 12 n

Number of specimens: 139, 42 of which suitable for meas-
urement.
Distribution: Lower and Upper Keuper of Trzciana.
Description: Small bisaccate sporomorph with longitudinal body
and comparatively very small, short bladders. Body oval. In straightened
specimens the length distinctly larger than the breadth. Infragranulate
sculpture of the distal side. In the deeper part of the wall fine indistinct
reticulum with lumina of about 1 v in diameter. Distal side smooth and
with a thinner wall than dorsal side. The boundary between the area
with and without sculpture is not always well defined. It runs archwise
in the lateral view of the sporomorph. The part with the thinner wall is
often grooved, owing to which the outline of the sporomorph becomes
much shorter and the bladders are shifted to the distal side. The speci-
mens in this position, disregarding the presence of bladders, are remi-
niscent of the Cycadophyta pollen. Bladders comparatively very small,
short, fairly broad. Approximate in shape to semicircular warts being
broadest at the base. Distinct reticulum. Light colour of body and blad-
ders. Similar sporomorphs were described by Méddler from the Lower
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Keuper of the Harz Mts Foreland by the name of Minutisaccus schizea-
tus. However, this species differs from the specimens of Minutisaccus
subcarpaticus Pautsch from Trzciana in the absence of infrareticulum in
the proximal part of the body and in the presence of a more distinct sul-
cus disposed transversely to the long axis of the body. Moreover, it pre-
sumably has a slightly shorter and broader body. The length of M. schi-
zeatus amounts to 30—38 w, whereas in M. subcarpaticus it is 40 u on the
average; the breadth of the body in M. schizeatus ranges from 35 to 36 u
in M. subcarpaticus it amounts to 30 w on the average. M. schizeatus
possesses larger bladders (14 X 17 u) than M. subcarpaticus (8 X 13 u).
M. schizeatus also differs in the sculpture of the body, which is infra-
punctate, so that the wall has a smooth outline, whereas in M. subcarpa-
ticus it usually is sligthly notched.

Minutisaccus ornatus Pautsch
Pl. XV, fig. 5—6

Dimensions: length of body: 22—34 p mean 29 p
breadth of body: 19—29 . ,, 23
length of bladders: 5—12 u 8 u
breadth of bladders: 8—14p , 1l pu
height of bladders: ' 9—14pn , 11 p

Number of specimens: 16, all suitable for measurement.

Distribution: Lower and Upper Keuper of Trzciana.

Description: Small bisaccate sporomorph with characteristic or-
namentation. Body: oval, always longer than broad. The wall of the pro-
ximal part of the body has two visible layers. Its ornamentation is com-
posed of irregular granula half-raised, giving a slightly notched outline.
The ornamented proximal part is brown, the distal being of a much lighter
colour. Optically the wall of the distal part is one-layered. The Boundary
between the ornamented and non-ornamented part is sharply marked,
running semicircularly in lateral view. No specimens with a grooved di-
stal part were found, the thick and rigid proximal part having presumably
prevented its forming. The bladders are small, broader than long of a light
colour. Minutisaccus potoniei Médler differs in its infragranulate body
and shows no distinct boundary of the thinner distal part.

Genus Granisac\'cns Maidler 1964

Granisaccus elongatus Pautsch
Pl. XVI, fig. 1 and 3

Dimensions: length of specimens: 63—89 pu mean 76 pn
length of body: 55—80 n ,, 66
breadth of body: 4$5—18u , 56u
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height of body: 40—60 0w , 5l pn
length of bladders: 24—40p , 3l np
breadth of bladders: 40—65 . , 52 p
diameter of warts: 2—8n
diameter of reticulum lumina: 1—3

Number of specimens: 21, 16 of which suitable for meas-
urement.

Distribution: Lower and Upper Keuper of Trzciana.

Description: Bisaccate sporomorph. Body covered with large ir-
regular warts. Bladders thin and light-coloured. Body oval in polar view,
high-vaulted in lateral view. On the proximal side uniformly covered with
warts irregular in shape and size. Wall of body and warts of dark brown
colour. Sharp boundary between the sculptured proximal part and the
smooth distal part. The distal roots of bladders are set slightly apart,
usually being arcuate and narrower than the body. On the long axis of
the sporomorph the bladders project beyond the outline of the body. Their
surface is covered with a very fine reticulum (1—2 u). Absence of infra-
reticulum. Colour of bladders very light. Thin walls.

Genus Plicatisaccus Pautsch

Plicatisaccus badius Pautsch

Pl. XVIII, fig. 5

Dimensions: length of specimens: 53—73 u mean 64 p
length of body: 38—-60u , 50p
breadth of body: 34—49 pn , 4l p
length of bladders: 21—40 p ,, 31l pn
breadth of bladders: 32—49 p  ,, 41 p

Number of specimens: 26, 20 of which suitable for measure-
ment.

Distribution: Lower and Upper Keuper of Trzciana.

Description: Brown, bisaccate sporomorph with bladders radially
folded or undulated. Body oval, thick-walled, much longer than broad.
Sculpture probably infragranulate. In lateral view the outline of the body
approximately triangular. In polar view the wall of the body bends and
overlaps, giving the impression of a ruff around the body in the equatorial
part. The breadth of this pseudo-ruff amounts to 5 1 on the average, at
the most to 8 u. Bladders brown with radially disposed rows of reticulum
lumina and radial foldings of the wall, especially on the distal side. Di-
stal roots of bladders crescent-shaped with indistinct boundary. The ma-
jority of specimens found at Trzciana have bladders secondarily and cen-
tripetally drawn together, so that a narrow parallel space is forming
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between them. This space has undulate margins on account of the ridges
of radial foldings of the wall of the bladders.
The sporomorph is very characteristic and easy to distinguish.

Genus Radiatisaccus Pautsch

Radiatisaccus fulvus Pautsch
Pl XV, fig. 3—4

Dimensions: length of specimens: 71—98 1 mean 84 p
length of body: 52—T3 . ,, 63 u
breadth of body: 53—91 n , 69 pn
length of bladders: 3152 1 , 38 p
breadth of bladders: 49—91 . , 66 p
distance between distal roots of bladders: 2—14 p ,, 8 u
diameter of reticulum lumina: 3— 8 1 ' 4 1

Number of specimens: 19, 12 of which suitable for meas-
urement.

Distribution: Lower Keuper and lower part of the Upper Keuper
of Trzciana.

Description: Bisaccate, rufous sporomorphs. Bladders with ra-
dially disposed rows of reticulum lumina on the proximal side. Body:
walls about 2 u thick. Slightly broader than long. Sculpture fine, reticu-
late or infragranulate. Outline of proximal part almost smooth. Blad-
ders fairly large. Less broad than the body. In polar view about one
fourth of their length protrudes beyond the outline of the body. In the pro-
truding part infrareticulum has radially disposed rows of lumina, reaching
the margin of the body and breaking off there. In the other parts of the
bladder irregular infrareticulum. Distal roots of bladders are straight. The
distance between them ranges from 2 to 14 v (8 p on the average).

Genus Platysaccus Naumowa, emend. R. Potonié et Klaus 1954

Platysaccus cf. papilionis R. Potonié et Klaus
Pl. XVIII, fig. 1

Dimensions: length of specimens: 114—155 1 mean 135 p
length of body: 50— 81 pn  , 69 1
breadth of body: 53— 84, 67
length of bladders: 45— B u 63 u
breadth of bladders: 73—106 n ,, 88
length of fissure: up to 14 n

infrareticulum lumina: 3— 9
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Number of specimens: 15, 12 of which suitable for measure-
ment.

Distribution: Permian of the Southern Alps, Lower Keuper of
Trzciana.

Description: Large, bisaccate sporomorph with round body. Blad-
ders larger than the body. Body mostly round or less frequently slightly
oval, with relatively thick light- or dark-brown wall. Bladders usually
light-coloured, sometimes brown, larger than semicircle, distinctly sepa-
rated and set apart. The space between their distal roots amounts to 14 w.
Sometimes there occur foldings of the body accompanying these roots.

Platysaccus papilionis R. Potonié et Klaus was described from the
,Kernsalz” of Hallstatt beds and subsequently reported by Klaus from
the Gréden and Bellerophon beds of the Southern Alps (Permian). Accor-
ding to the dimensions given by Klaus, specimens of this species have
a body slightly smaller (53 1) than those found in the Lower Keuper of the
Carpathians Foreland. The other morphological features are very much
the same.

Platysaccus nitidus Pautsch

Pl. XV1, fig. 2, pl. XVII, fig. 3

Dimensions: length of sporomorphs: 62—94 1 mean 78
length of body: ’ 40—71pn , 50n
breadth of body: 35—66 1 , 48 u
height of body: e - 45 u
length of bladders: 24—49 . ,, 34 u
breadth of bladders: 3B5—T8 1, 55
height of bladders: 20—31 . ,, 30 p
distance between distal roots: 4-21p ,, 10

Number of specimens: 50, 24 of which suitable for measure-
ment.
Distribution: Lower and Upper Keuper of Trzciana.
Description: Light-coloured bisaccate sporomorph of medium
size, usually with a secondary fold around the body appearing in polar
view. Body slightly oval or round, without laesura. In polar view its prox-
imal part bends forming a circular secondary fold very characteristic of
this species. Wall fairly thin, indistinctly infragranulate or reticulate. Blad-
ders of the same colour as the body. In polar view semicircular or larger
than semicircle, always much broader than the body. The proximal roots
overlap the internal margin of the secondary fold of the body. The distal
“roots straight, set apart to a mean distance of 10 w.
Initially the wall of this species must have been very soft, hence the
undulate outline of many specimens.
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Platysaccus niger Midler
Pl XVII, fig. 2

Dimensions: length of specimens: 71—98 p mean 84 p
length of body: 3B —52 . , 45
breadth of body: 34—49 pn ,, 39 pn
length of bladders: 31—49 p ,, 4l pn
breadth of bladders: 45—65 . , 32

Number of specimens: 24, 18 of which suitable for measure-
ment. .

Distribution: Lower Keuper of the Harz Mts Foreland, Lower
Keuper of the borehole at Trzciana, and single specimens in the Upper
Keuper of Trzciana.

Description: Bisaccate sporomorph of medium size with a dark
body and large light-coloured bladders, which are not always distinctly
"separated on the distal side. Body round or oval, brown, smooth or infra-
granulate. Specimens with oval body usually have longitudinal irregular
foldings or splits in the wall. These splits often give the impression of
a wavy laesura, or recall a tetraedric mark. Bladders brbader than the
body, light yellow. Some specimens have bladders which seem to be joined
in the equatorial part. Reticulum polygonal. Some lumina are up to
8 u in diameter. A specimen with distinctly separated bladders was de-
scribed by Mddler from the Lower Keuper of the Harz Mts Foreland
by the name of Platysaccus niger. Pollen of Ullmannia Bronni Goeppert
described by Florin (1944, Plate CLXIX/XLXX figs 6—9) resembles
this form, but is slightly smaller and narrower.

Platysaccus subcarpaticus Pautsch
Pl XVII, fig. 1

Dimensions: length of sporomorphs: 119—185 p mean 152 p
length of body: 52— 98 n 74 p
breadth of body: 52— 89 n 67 n
length of bladders: 55— 94 n B
breadth of bladders: 1—114 o, 92 n
diameter of reticulum lumina: 3— 9

Number of specimens: 18, 16 of which suitable for measure-
ment.

Distribution: Lower and Upper Keuper of Trzciana.

Description: Very large bisaccate sporomorph with bladders lar-
ger than the body. Body oval, longitudinal axis larger than the lateral.
Outline usually not very distinct — marked by a darker stripe of exine.
Body and bladders of the same colour. Bladders of the Platysaccus type —
in polar view larger than a semicircle, sometimes wrinkled at the distal
root. Distal roots straight, lying close together. Between them a narrow
sulcus with thin wall and parallel borders.
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TURMA PLICATES NAUMOWA 1939 EMEND. R. POTONIE 1980

SUBTURMA MONOCOLPATES IVERSEN ET TROELS-SMITH 1950

Genus Monosulcites Cookson 1947, emend. Couper 1958

Monosulcites minimus Cookson
Pl. XVIII, fig. 6—17

Dimensions: length of sporomorphs: 22—36 p mean 30 p
Dimensions: breadth of sporomorphs: 17—24p ,, 20

Number of specimens: 11, all suitable for measurement.

Distribution: Tertiary of Australia, Jurassic and Cretaceous of
England, Lower and Upper Keuper of Trzciana. '

Description: Oval sporomorph with single sulcus running the
whole of its length. The sulcus is surrounded by folds. Thin, light-coloured
wall, smooth or scabrate.

According to Couper (1958), Monosulcites minimus Cookson derives
from Ginkgo huttoni Sternberg, emend. Heer, which pollen it actually clo-
sely resembles. The dimensions reported by Couper for his specimens
are 18(30)33 w. Their mean size is therefore the same as that of the spe-
cimens from Trzciana. As for their breadth, the specimens from Trzciana
are on the average by 2 u narrower than the values reported by C o u-
per 15(22)33 u. '

Monosulcites perforatus Midler
Pl XVIII, fig. 2

Dimensions: length of sporomorphs: 35—40 pu mean 37 p
breadth of sporomorphs: 22—29 p ,, 26 p

Number of specimens: 7, 6 of which suitable for measu-
rement.

Distribution: Lower Keuper of the Harz Mts Foreland, Lower
and Upper Keuper of Trzciana.

Description: Sporomorphs oval in outline, yellow. The proximal
side has a thicker wall with hollows of varying shape and inside diameter
- amounting to 3 w. The arrangement of the hollows resembles reticulum.
This sculpture gradually disappears, becoming almost smooth on the di-
stal side. The wall on the distal side is thinner and grooved, forming a sul-
cus with two accompanying folds running with the long axis of the spo-
romorph.

. The specimens occur in very small numbers but are, however, found
in all the investigated samples, i.e. both in the Lower and Upper Keuper.
The M&dler’s specimens from the Harz Foreland are slightly larger

-
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(34—46 X 25—33 p) than those from Trzciana. With regard to sculpture
and structure, specimens of this species recall the contemporaneous pollen
of Cycas wadei (G. Erdtman, 1965, fig. 8, p. 29).

Monosulcites salebrosus Pautsch
Pl. XVIII, fig. 3

Dimensions: length of sporomorphs: 31—40 p mean 35 p
breadth of sporomorphs: 24—34 . ,, 29 p
breadth of sulcus: 1— 5
thickness of wall: ca. 1

Number of specimens: 25, 16 of which suitable for meas-
urement.

Distribution: Lower and Upper Keuper of Trzciana.

Description: Sporomorph rounded oval with a single sulcus not
reaching its outline. Two folds usually accompany the sulcus. The wall
is up to 1 w thick. Exine greyish-yellow. The sculpture is composed of di-
stinct granules less than 1 u in diameter, lying close together, of uneven
height. The wall of the sulcus is of a lighter colour and without sculp-
ture.

In shape Monosulcites salebrosus recalls the pollen grains of Androstro-
bus manis Harris, or else of A. wonnacotti Harris, photographs of which
are presented by Couper (1958) in Plates No 26 figs 15 and 16 and No
26 figs 17 and 18. It differs from them in the more distinct sculpture and
slightly shorter sulcus.

Genus Micrhystridium (Deflandre 1937) Staplin 1961

Micrhystridium subcarpaticum sp. n.
Pl XVIII, fig. 4

Dimensions: length of specimens: 11—19 p mean 15 n
breadth of specimens: 9—16 pn ,, 13 u
length of spinae: v 1—4un 2 n

Number of specimens: 82, 58 of which suitable for measu-
rement.

Distribution: Lower and Upper Keuper of Trzciana.

Diagnosis: Shape round, rounded oval, or subtriangular. Wall re-
gularly accompanied by secondary folds. The wall is one-layered, trans-
parent, of a light greyish-yellow colour. Spinae sometimes longer on one
part of the specimen than on the other, with rounded ends.

Micrhystridium cf. inconspicuum (Defl) described by Jansonius
is smaller (10—12 p in length, spinae 3—4 u) with pointed spinae.

-
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Micrhystridium breve Jansonius is of larger size (15—25 u, spinae 3—
5 u). Pointed spinae. '

Micrhystridium triassicum Jansonius is a smaller form (9—12 u) with
a relatively thick, rigid, brown wall.

Micrhystridium setasessitante Jansonius is slightly larger 11(22) 25 n
with setaceous spinae implanted on warts 1 v high. Club-shaped tips of se-
tae.

The specimen of genus Hystrichosphaeridae reported by Klaus from
layers with Cardita giimbeli is much larger (18—28u) and has relatively
longer spinae.

CHARACTERIZATION OF THE POLLEN SPECTRUM OF TRZCIANA AND
PRESUMABLE CAUSES OF CHANGES "IN ITS COMPOSITION DURING THE
SEDIMENTATION OF THE INVESTIGATED PROFILE

In the spectrum of sporomorphs from Trzciana the majority of species
is represented by spores with a trilete mark and by bisaccate sporomorphs.

At a depth of 1132—1140 m sporomorphs of these two types of struc-
ture occur in more or less equal number (Table 1 and the Diagram). At
a depth of 1119—1123 m the number of spore species with a trilete mark
sharply decreases, whereas that of bisaccate sporomorphs markedly in-
creases. At a depth of 1116—1119 m the number of sporomorph species
of these two types of structure is again approximately the same. How-
ever, they are less numerous here, since there is an increase in the num-
ber of species of Arathrisporites spores and hinutisaccus pollen grains. *

The frequency of specimens of the particular species is the following:
in the lower level with sporomorphs (1132—1140 m) the dominant forms
are Microreticulatisporites opacus Leschik, emend. Klaus (25%0), Todispo-
rites minor Couper (12%¢), and Alisporites aequalis Médler (12%0). (Table
1 and the Diagram). In the next level (1119—1123 m) these species play
no part at all, being replaced by Aratrisporites saturni Thiergart, emend.
Maidler, emend. Pautsch (36%/), Micrhystridium subcarpaticum n. sp.
(25%), and Minutisaccus subcarpaticus Pautsch (10%b).

In the upper layer (1116—1119 m) the greatest number of forms is
still represented by Aratrisp'orites saturni Thiergart, emend. Maidler,
emend. Pautsch (15%) and Minutisaccus subcarpaticus Pautsch (10%b0),
but they are accompanied here by Illinites chitonoides Klaus (13%). On
the other hand, the occurrence of Micrhystridum subcarpaticum n. sp.
decreases to an altogether insignificant quantity.

In the sample from the depth of 1123 m the number of Hystrichosphae-
ridae increases sharply. This presumably testifies to the deepening of the
sedimentary basin. Probably at the same time there also occurred
a shifting of its border with some parts of the land having turned into

Acta Palaeobotanica 4
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Table 1
Tabela 1

The sporomorphs found in the Keuper sediments of the borehole Trzciana

(in percent)

Sporomorfy znalezione w ztozZach kajpru z wiercenia w Trzcianie

Calamospora tener
Punctatisporites crassexinis
Punctatisporites magnus
Punctatisporites subcarpaticus
Crispetectatisporites punctatus
Todisporites minor
Retusotriletes mesozoicus
Carnisporites hercynicus
Carnisporites cf. ornatus
Carnisporites cf. telephorus
Paraconcavisporites sp.
Converrucosisp. conferteornatus
Converrucosisp. diverseornatus
Cyclogranisporites rugosetectatus
Baculatisporites comaumensis
Conbaculatisporites mesozoicus
Keuperisporites baculatus
Distalanulisporites punctus
Microreticulatisporites opacus
Lycopodiacidites kuepperii
Camarozonosporites rudis
Spiralisporites insignis
Bianulisporites badius
Styxisporites granulatus
Leschikiisporis aduncus
Echinitosporites iliacoides
Laricoidites subcarpaticus

. Ellipsosaccus subcarpaticus
Aratrisporites saturni
Aratrisporites virgatus
Aratrisporites pilosus
Aratrisporites rotundus
Aratrisporites cf. fischeri
Aratrisporites scabratus
Circulisaccus major
Circulisaccus minor
Institisporites crispus
Taeniaesporites krduseli
Owvalipollis lunzensis

Striatites limpidus

(w procentach)

1132— 1119
1140 m 1123 m
0,20 2,30
0,20 —
0,20 —
0,50 —
0,15 —
13,00 5,40
— 0,65
0,20 0,75
0,20 2,00
0,10 0,55
1,00 —
0,20 —
0,70 —
0,10 —
0,10 —
0,10 —
25,00 0,75
0,10 —
0,20 0,75
0.15 —
0,30 —
0,20 —_
1,20 —
0,20 —
0,80 1,00
0,60 —
5,80 34,50
3,50 7,15
— 0,75
2,00 8,25
1,00 —
1,50 —
0,50 0,75
0,10 —
0,15 0,65
0,10 —
0,50 0,45

1116—
1119 m

5,00
0,30
0,70
5,50
0,50
0,20
0,20
2,20
0,20
0,40
0,30
0,80
0,30
0,30
0,30
0,20
0,70
0,30
0,50
16,00
2,50
0,50
1,50
2,10
0,80
4,00
0,70
0,70
0,30

0,20
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1132— 1119— 1116—
1140 m 1123 m 1119 m

Striatites elongatus 0,90 0,75 0,50

Faunipollenites subcarpaticus 0,20 — —_
Infirmisporites fragilis 0,30 2,30 0,30
Umbrellisaccus sulcatus 1,10 0,45 —
Illinites chitonoides 6,80 2,00 14,00
Angustisulcites klausii 0,40 — —
Caytonipollenites pallidus — 0,75 1,60
Alisporites aequalis 12,50 2,50 3,50
Complicatisaccus perlucidus 0,15 — 0,80
Diaphanisporites diaphanus 0,80 - 1,50 1,10
Diaphanisporites major 0,15 — 0,30
Cuneatisporites cf. radialis 0,40 1,00 1,50
Falcisporites keuperianus 1,10 2,80 5,30
Brachysaccus cf. neomundanus 1,40 —_ 6,60
Minutisaccus subcarpaticus 2,80 9,75 11,00
Minutisaccus ornatus 0,15 2,00 1,50
Granisaccus elongatus 0,90 1,00 0,30
Plicatisaccus badius 1,10 1,35 0,30
Radiatisaccus fulvus 0,90 1,00 —
Platysaccus cf. papilionis 0,90 — —
Platysaccus niger 1,20 0,65 0,30
‘Platysaccus nitidus . : 2,50 1,00 0,50
Platysaccus subcarpaticus 0,90 0,65 0,20
Monosulcites minimus 0,20 0,45 1,20
Monosulcites perforatus - 0,20 0,45 0,50
Monosulcites salebrosus 1,20 1,00 0,30

a marsh, since the curve of occurrence of particular sporomorphs species
reacts very characteristically. The number of Aratrisporites, Infirmispo-
rites, Calamospora, Carnisporites cf. telephorus, Minutisaccus, Diaphani-
sporites, and Cuneatisporites spores grows larger. Caytonipollenites ap-
pears. "

. According to Helby and Martin, genus Aratrisporites derives
from genus Cylostrobus, the remains of which were found by these au-
thors in the Trias of Australia and assigned to Lycopsida, presumably ar-
borescent. A considerable development of Lycopsida during transgression
is fairly evident. Calamospora in Mesozoic sediments is regarded as spores
of genus Equisetites, and Caytonipollenites as pollen of the genus Sage-
nopteris. These two genera presumably lived also in damp habitats. Dia-
phanipollenites diaphanus and Carnisporites telephorus sporomorphs were
found in the Pomerania-Kujawy Anticlinorium in zones of grey shales
alternating with variegated shales. The grey shales probably formed in
the period of the climatic becoming damp (Pau tsch 1958). The extension
of the basin had an unfavourable effect on the occurrence of genera To-
disporites (Osmundaceae, Couper 1958), Leschikiisporis (Maratiaceae,

. 4.
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Bharadway et Singh 1956), Punctatisporites (presumably chiefly
Filicinae), Umbrellisaccus, Brachysaccus cf. neomundanus, Illinites thu-
ringensis, and Alisporites aequalis.

Umbrellisaccus occurs in the Keuper of the Pomerania-Kujawy Anti-
clinorium in shales with gypsum, thus in a warm climate and on a rather
dry substratum (Pautsch 1958).

Submersion had no effect on the occurrence of sdme genérd of spo-
romorphs. Some of them develops while others disappear during the whole
period of sedimentation of the investigated age section. The developing
forms are Falcisporites keuperianus and Monosulcites minimus, the those
disappearing being Platysaccus div. sp., Monosulcites salebrosus, Grani-
saccus, Plicatisaccus, and Radiatisaccus. Monosulcites minimus is probably
the pollen of Ginkgo huttoni (Couper 1958). The full development of
the Ginkgoinae class occurs in the Jurassic. The increase in the occurrence
of pollen of genus Ginkgo is therefore in accordance with the trend of de-
velopment of this class.

On the other hand, the disappearance of genus Platysaccus is caused
by the gradual extinction of species of this genus in the course of the
Triassic (Klaus 1963, Madler 1964).
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STRESZCZENIE
SPOROMORFY GORNEGO TRIASU Z WIERCENIA W TRZCIANIE KOLO MIELCA

W osadach kajpru Przedgoérza Karpat na odcinku polozonym miedzy
miejscowoséciami Niwiska na wschodzie a Radzanéw na zachodzie znale-
ziono bogaty zesp6l sporomorf. Pobrane prébki pochodza z odwiertu
Trzeciana, wykonanego przez Panstwowe Przedsiebiorstwo Poszukiwan
Naftowych w Krakowie. Odwiert ten, polozony w wymienionym rejonie -
centralnie, posiada opublikowang dokumentacje geologiczng (A. Tokar-
ski 1962).

Profil litologiczny badanego odcinka przedstawia sie w przyblizeniu
nastepujgco: na glebokosci 1116—1123 m wystepujg tupki ciemnoszare do
zielonych i piaskowce drobnoziarniste zielonkawe i brunatnofioletowe, na
glebokosci 1123—1132 m tupki brunatnoczerwone i ciemnozielone, a od
glebokosci 1132-—1140 m tupki ciemnoszare, wapienie ciemnoszare i czarne
z laminacjg tupkéw i wkladkami piaskowca drobnoziarnistego. Pomiedzy
poszezegolnymi seriami brak wyraznych granic. Warstwy przechodzg w li-
tologicznie rézne stopniowo, poprzez przewarstwowania i wkladki, co wska-
zuje na zmiany w warunkach sedymentacji (Cz. Fik, B. Cisek, Archi-
wum P.N.). Sporomorfy znalazlam tylko w trzech poziomach w osadach
szarych lupkow. Najnizszy poziom z glebokosci 1132—1140 m jest wieku
kajpru dolnego i pochodzi z serii ciemnych pelitoéw, natomiast poziom z gle-
boko$ei 1119—1123 m pochodzi z kajpru gérnego z serii pelitow pstrych.
Co do wieku poziomu z glebokosci 1116—1119 m panuje niezgodnos$¢ po-
glagdow. A. Tokarski (1962) przydziela warstwy z tej glebokosci juz
do retyku, natomiast Cz. Fik i B. Cisek (Archiwum P.N.) jeszcze do
kajpru. Z tej samej glebokosci Cz. Pachucki (Archiwum P. N.) opisal
dobrze zachowanego malza Anodontophora lettica Qu., ktéry — jego zda-
niem — wystepuje w osadach gérnego wapienia muszlowego i w niekto-
rych utworach kajpru.

W materiale z odwiertu Trzciana stwierdzono obecnos¢ 66 gatunkow
nalezgcych do 47 rodzajow sporomorf. Ich wystepowanie w profilu ilu-
struje tabela 1 oraz diagram. Najwyzszg liczbe gatunkéw osiagaja spory
z blizng tréjlistwowsg i sporomorfy dwuworkowe.

Na glebokosci 1132—1140 m wystepujg oba typy sporomorf w réwnej
mniej ‘wiecej ilosci, na glebokosei 1119—1123 m udzial gatunkéw spor
z blizng trojlistwowg gwaltownie maleje, a sporomorf dwuworkowych
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wzrasta, natomiast na glebokosci 1116—1119 m oba typy wystepuja znéw
w zblizonych do siebie ilosciach. Jest ich juz jednak stosunkowo mniej,
poniewaz zwieksza sie liczba gatunkéw nalezacych do Aratrisporites
Leschik, emend. Pautsch i Monosulcites. Cookson, emend. Couper.

Frekwencja okazéw poszczeg6lnych gatunkéw przedstawia sie naste-
pujaco. W dolnym poziomie (1132—1140 m) dominuje Microreticulatispo-
rites opacus Leschik, emend. Klaus (25%b0), Todisporites minor Couper (12%0)
oraz Alisporites aequalis Méadler (12%). W nastepnym poziomie (1119—
1123 m) gatunki te nie odgrywajg juz zadnej roli. Ich miejsce zajmuja Ara-
trisporites saturni Thiergart, emend. Madler (34%), Micrhystridium sub-
carpaticum n.sp. (25%) oraz Minutisaccus subcarpaticus Pautsch (10%bo).
W gérnym poziomie (1116—1119 m) najobficiej wystepuje nadal Aratri-
sporites saturni Thiergart, emend. Madler (15%0) i Minutisaccus subcar-
paticus Pautsch (10%0), ale dolgcza sie do nich jeszcze Illinites chitinoides
Klaus (13%) natomiast udzial Micrhystridium subcarpaticum n. sp. spada
do ilosci bardzo nieznacznej.

W probee z glebokosci 1123 m ilosé Hystnchosphaemdae gwaltownie
wzrasta, co prawdopodobnie $wiadczy o poglebieniu sie zbiornika sedy-
mentacyjnego. Prawodopodobnie nastgpilo réwnoczesne przesuniecie sie
brzegu zbiornika i zabagnienie przyleglego ladu, poniewaz krzywa wyste-
powania poszczegdlnych gatunkéw sporomorf ma charakterystyczny prze-
bieg. Nastepuje wzrost udzialu Aratrisporites div. sp., Infirmisporites
Pautsch, Calamospora tener Leschik, emend. de Jersey, Carnisporites cf.
telephorus Pautsch, emend. Madler, Minutisaccus div. sp., Diaphanispo-
rites diaphanus Pautsch i Cuneatisporites cf. radialis Méadler. Pojawia sie
Caytonipollenites pallidus Reissinger emend. Couper. Rodzaj Aratrispori-
tes Leschik pochodzi, wedlug R. Helby i A. R. H. Martin, od ro-
dzaju Cylostrobus Helby et Martin, ktorego szczatki znalezione w triasie
Australii przydzielili do Lycopsida, 1 to przypuszczalnie drzewliastych.
Znaczny rozwoj Lycopsida w czasie transgresji jest do$¢ oczywisty. Ca-
lamospora Schopf et Bentall jest uwazana w osadach mezozoiku za zarod-
niki rodzaju Equisetites Sternberg, a Caytonipollenites Couper za pylek
rodzaju Sagenopteris Presl. Te dwa rodzaje rosty przypuszczalnie réwniez
na terenach podmoklych. Sporomorfy Diaphanipollenites diaphanus
Pautsch oraz Carnisporites telephorus Pautsch, emend. Médler znalazlam
na Wale Pomorsko-Kujawskim w osadach szarych lupkéw, ktore wyste-
powaly na zmiane z pstrymi. Szare lupki powstaly prawdopodobnie
w okresie zwilgocenia klimatu, a pstre w okresie pustynnym (M. E.
Pautsch 1958). Przesuniecie linii brzegowej zbiornika wplyneto ujem-
nie na wystepowanie Todisporites Couper (Osmundaceae R. A. Couper
1958), Leschikiisporis R. Potonié (Maratiaceae, Bharadwaj i Singh
1956), Punctatisporites Ibrahim, emend. R. Potonié et Kremp (przy-
puszczalnie gléwnie Filicinae), Umbrellisaccus Pautsch, Brachysaccus
Midler, Circulisaccus Pautsch, Illinites chitonoides Klaus, Alisporites
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aequalis Madler. Umbrellisaccus Pautsch wystepuje w kajprze Walu Po-
morsko-Kujawskiego w lupkach z gipsami wskazujgcych na klimat ciepty
i raczej na suche podloze (M. E. Pautsch 1958).

Na wystepowanie niektérych rodzajéw sporomorf przesuniecie sie linii
brzegowej nie wywarlo zadnego wplywu. Udzial jednych wzrasta, a in-
nych zanika przez caly okres sedymentacji badanego odcinka wiekowego.
Wzrasta udzial Falcisporites keuperianus Pautsch i Monosulcites minimus
Cookson, zanikajg natomiast Platysaccus Naumowa emend. R. Potonié et
Klaus, Monosulcites salebrosus Pautsch, Granisaccus elongatus Pautsch,
Plicatisaccus badius Pautsch i Radiatisaccus fulvus Pautsch. Monosulcites
minimus Cookson jest przypuszczalnie pytkiem Ginkgo huttoni Sternberg,
emend. Heer (R. A, Couper 1958). Najwiekszy rozkwit klasy Gink-
goinae przypada na jure, a tym samym wzrost udzialu pytku Ginkgo jest
zgodny z tendencjg rozwoju tej klasy. Zanik udzialu Platysaccus Nau-
mowa, emend. R. Potonié et Klaus jest prawdopodobnie zwigzany z wy-
mieraniem gatunkéw tego rodzaju na przestrzeni triasu (W. Klaus 1963,
K. Madler 1964).

Obecny stan badan pozwala juz na stwierdzenie w kajprze geograficz-
nego zroznicowania w skladzie sporomorf. Potwierdza sig¢ istnienie hipo-
tetycznych prowincji ro§linnych Wochramie je wa. Spektra z Trzcia-
ny nalezgcej do prowincji europejskiej nie majg ani’ jednego gatunku
wspolnego ze spektrami z prowincji azjatyckiej czy tez syberyjskiej (P o-
krowskaja 1966). Zaznacza sie przy tym w Pprowincji europejskiej
dalsze zréznicowanie florystyczne. Z obszaru alpejskiego opisano inne
spektra z osadéw glebokomorskich (Carditaschichten, Halobienschiefer,
W. Klaus 1960) i przybrzeznych (Schilfsandstein, G. Leschik 1955
oraz Lunzerschichten, D. C. Bharadwaj i H P. Singh 1964), inne
z terenéw osuszajgcego sie ladu zachodniej . cze$ci Europy s$rodkowej
(K. Mddler 1964 a,b), inne z jej czesci wsehodniej — na Przedgérzu
Karpat (M. E. Pautsch 1963 i niniejsze opracowanie), inne z pobliza
brzegu 6wczesnej tarczy ladu (M. E. Pautsch 1958), inne wreszcie

z przypuszczalnie pustynnych obszaréw w Worcestershire (R. F.
A. Clarke 1965).
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Plate 1

. Calamospora tener, 39 p, single sporomorph slice no 1, p. 9.

Punctatisporites subcarpaticus, holotype, 60 p, single sporomorph slide no 6, p. 10.

. Punctatisporites crassexinis, 49 n, single sporomorph slide no 3, p. 9.

. Todisporites minor, 45 p, single sporomorph slide no 8, p. 11.

. Punctatisporites magnus, holotype, 111 u, single sporomorph slide no 4, p. 10.
. Carnisporites hercynicus, 31 u, single sporomorph slide no 18, p. 12.

. Retusotriletes mesozoicus, 32 i, Leitz 41/133, T3 no 1, p. 12.

Tablica I

. Calamospora tener, 39 p, preparat izolowanych sporomorf nr 1, str. 9.
. Punctatisporites subcarpaticus, holotyp, 60 p, preparat izolowanych sporomorf

nr 6, str. 10.

. Punctatisporites crassexinis, 49 u, preparat izolowanych sporomorf nr 3, str. 9.
. Todisporites minor, 45 1, preparat izolowanych sporomorf nr 8, str. 11.
. Punctatisporites magnus, holotyp, 111 u, preparat izolowanych sporomorf nr 4,

str. 10.
Carnisporites hercynicus, 31 1, preparat izolowanych sporomorf nr 18, str. 12.
Retusotriletes mesozoicus, 32 u, Leitz 41/133, T3 nr 1, str. 12.

Phot. M. Pautsch
Fot. M. Pautsch



Plate I
Tablica I

M. Pautsch
Acta Palaeobotanica XII/1



Plate II

1. Crispotectatisporites punctatus, holotype, 88 n, single sporomorph slide no 17,
p. 11.

2. Paraconcavisporites sp., 35 u, single sporomorph slide no 23, p. 14.

3. Carnisporites cf. telephorus, 29 p, single sporomorph slide no 22, p. 13.

4—>5. Carnisporites cf. ornatus, 32 w, single sporomorph slide no 20, p. 13.

6. Baculatisporites comaumensis, £0 p, single sporomorph slide no 34, p. 16.

7. Converrucosisporites conferteornatus, 76 n, single sporomorph slide no 28, p. 14.

Tabilca II

1. Crispotectatisporites punctatus, holotyp, 88 i, preparat izolowanych sporomorf
nr 17, str. 11.

2. Paraconcavisporites sp., 35 p, preparat izolowanych sporomorf nr 23, str. 14.

3. Carnisporites cf. telephorus, 29 n, preparat izolowanych sporomorf nr 22, str. 13.

4—5. Carnisporites cf. ornatus, 32 u, preparat izolowanych sporomorf nr 20, str. 13.

6. Baculatisporites comaumensis, 50 p, preparat izolowanych sporomorf nr 34, str. 16.

7. Converrucosisporites conferteornatus, 76 1, preparat izolowanych sporomorf nr 28,
str. 14.

Phot. M. Pautsch
Fot. M. Pautsch



Plate II
Tablica II

M. Pautsch
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Plate III

. Converrucosisporites diverseornatus, holotype, 89 n, single sporomorph slide no 30,

p. 15.

Distalanulisporites punctus, 32 u, single sporomorph slide no 41, p. 17.

Camarozonosporites rudis, 52 n, single sporomorph slide no 50, p. 18.

. Cyclogranisporites rugosetectatus, holotype, 58 n, single sporomorph slide no 32,
p. 15.

Microreticulatisporites opacus, 71 p, single sporomorph slide no 43, p. 17.

. Conbaculatisporites mesozoicus, 62 w, single sporomorph slide no 38, p. 16.

Tablica III

Converrucosisporites diverseornatus, holotyp, 89 u, preparat izolowanych sporo-
morf nr 30, str. 15.

Distalanulisporites punctus, 32 p, preparat izolowanych sporomorf nr 41, str. 17.
Camarozonsporites rudis, £2 p, preparat izolowanych sporomorf nr 50, str. 18.
Cyclogranisporites rugosetectatus, holotyp, 58 n, preparat izolowanych sporomorf
nr 32, str. 15.

Microreticulatisporites opacus, 71 p, preparat izolowanych sporomorf nr 43, str. 17.
Conbaculatisporites mesozoicus, 62 n, preparat izolowanych sporomorf nr 38,
str. 16.

Phot. M. Pautsch
Fot. M. Pautsch



Plate III
Tablica III

M. Pautsch
Acta Palaeobotanica XII/1
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Plate IV

Keuperisporties baculatus, 114 p, Leitz 25/110, T5 no 1, p. 16.
Leschikiisporis aduncus, 31 u, s'ngle sporomorph slide no 67, p. 20.
Leschikiisporis aduncus, 30 p, single sporomorph slide no 73, p. 20.
Echinitosporites illiacoides, 40 p, s ngle sporomorph slide no 78, p. 22.
Lycopodiacidites kuepperi, 58 n, Leitz 39/118 T5, no 1, p. 18.
Banulisportes badius, 42 p, single sporomorph slide no 63, p. 19.

Tablica IV

Keuperisporites baculatus 114 p, Leitz 25/110, T5 nr 1, str. 16.

Leschikiisporis aduncus, 31 p, preparat izolowanych sporomorf nr 67, str. 20.
Leschikiisporis aduncus, 30 u, preparat izolowanych sporomorf nr 73, str. 20.
Echinitosporites illiacoides, 40 n, preparat izolowanych sporomorf nr 78, str. 22.
Lycopcdiacidites kuepperi, 58 n, Leitz 39/118, T5 nr 1, str. 18.

Bianulisporites badius, 42 n, preparat izolowanych sporomorf nr 63, str. 19.

Phot. M. Pautsch
Fot. M. Pautsch



Plate IV
Tablica IV

M. Pautsch
Acta Palaeobotanica XII/1
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Plate V

Spiralisporites insignis, holotype, 124 n, Leitz 59, 9/117, T5 no 4, str. 19.
Styxisporites granulatus, holotype €5 n, single sporomorph slide no 66, p. 20.
Aratrisporites pilosus, 49 u, Leitz 32/128, T3 no 1, p. 26.

Aratrisporites saturni, 47 n, single sporomorph slide no 80, p. 25.
Aratrisporites scabratus, 49 n, single sporomorph slide no 91, p. 27.

Tablica V

Spiralisporites insignis, holotyp, 124 w, Leitz 59, 9/117, T5 nr 4, str. 19.

. Styxisporites granulatus, holotyp, 65 n, preparat izolowanych sporomorf nr 66,

str. 20.

Aratrisporites pilosus, 49 pn, Leitz 32/128, T3 nr 1, str. 26.

Aratrisporites saturni, 47 u, preparat izolowanych sporomorf nr 80, str. 25.
Aratrisporites scabratus, 49 n, preparat izolowanych sporomorf nr 91, str. 27.

Phot. M. Pautsch
Fot. M. Pautsch



Plate V
Tablica V

M. Pautsch
Acta Palaeobotanica XII/1
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Plate VI

Aratrisporites rotundus, 32 w, Leitz 37/120, T5 no 1, p. 26.

Circulisaccus minor, 53 n, single sporomorph slide no 117, p. 28,

Ellipsosaccus subcarpaticus, holotype, 199 u, single sporomorph slide no 99, p. 23.
Caytonipollenites pallidus, 40 n, single sporomorph slice no 163, p. 36.
Caytonipollenites pallidus, 42 u, single sporomorph slide no 1€3, p. 36.

. Circulisaccus minor, holotype, 57 1, single spormorph slide no 115, p. 28.

Tablica VI

Aratrisporites rotundus, 32 w, Leitz 37/220, T5 nr 1, str. 26.

Circulisaccus minor, 53 n, preparat izolowanych sporomorf nr 117, str. 28.
Ellipsosaccus subcarpaticus, holotyp, 199 @, preparat izolowanych sporomorf nr
99, str. 23.

Caytonipollenites pallidus, 40 w, preparat izolowanych sporomorf nr 163, str. 36.
Caytonipollenites pallidus, 42 n, preparat izolowanych sporomorf nr 165, str. 36.
Circulisaccus minor, holotyp, 57 n, preparat izolowanych sporomorf nr 115, str. 28.

Phot. M. Pautsch
Fot. M. Pautsch



Plate VI
Tablica VI

M. Pautsch
Acta Palaeobotanica XII/1
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Plate VII

Circulisaccus major, 138 n, Leitz 26/112, T5 no 1, p. 28.

Aratrisporites virgatus, 42 p, single sporomorph slde no 88, p. 23.
Laricoidites subcarpaticus, 106 u, single sporomorph slide no 76, p. 22.
Circulisaccus major, 223 u, single sporomorph slide no 107, p. 28.

Tablica VII

Circulisaccus major, 138 u, Leitz 26/112, T5 nr 1, str. 28.

Aratrisporites virgatus, 42 p, preparat izolowanych sporomorf nr 88, str. 25.
Laricoidites subcarpaticus, 106 pn, preparat izolowanych sporomorf nr 76, str. 22.
Circulisaccus major, 223 n, preparat izolowanych sporomorf nr 107, str. 28.

Phot. M. Pautsch
Fot. M. Pautsch



Plate VII
Tablica VII

M. Pautsch

Acta Palaeobotanica XII/1
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Plate VIII

Circulisaccus major, 175 , single sporomorph slide no 104, p. 28.
Owvalipollis lunzensis, 73 u s.ngle sporomorph slide no 124, p. 30.
Aratrisporites cf. fischeri, 81 w, Leitz 31/116, T3 no 1, p. 27.

Tabilca VIII

Circulisaccus major, 175 p, preparat izolowanych sporomorf nr 104, str. 28.
Owalipollis lunzensis, 73 u, preparat izolowanych sporomorf nr 124, str. 30.
Aratrisporites cf. fischeri, 81 n, Leitz 31/116, T3 nr 1, str. 27.

Phot. M. Pautsch
Fot. M. Pautsch



Plate VIII
Tablica VIII

M. Pautsch
Acta Palaeobotanica XII/1
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Plate IX

Institisporites crispus, holotype, 75 u, single sporomorph slide no 120, p. 29.
Taeniaesporites krduseli, 62 i, single sporomorph slide no 122, p. 29.
Infirmisporites fragilis, 81 u, single sporomorph slide no 134, p. 32.
Institisporites crispus, 89 u, single sporomorph slide no 119, p. 29,

Tablica IX

. Institisporites crispus, holotyp, 75 1, preparat izolowanych sporomorf, nr 120,

str. 29. ‘

Taeniaesporites krduseli, 62 n, preparat izolowanych sporomorf nr 122, str. 29.
Infirmisporites fragilis, 81 ., preparat izolowanych sporomorf nr 134, str. 32.
Institisporites crispus, 89 1, preparat izolowanych sporomorf nr 119, str. 29.

Phot. M. Pautsch
Fot. M. Pautsch



Plate IX
Tablica IX

M. Pautsch
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Plate X

Faunipollenites subcarpaticus, holotype, 94 1, single sporomorph slide no 132,
p. 32.

Striatites elongatus, holotype, 150 i s'ngle sporomorph slide no 127 v. 31.
Striatites limpidus, 80 1, single sporomorph slide no 126, p. 30.

Infirmisporites fragilis, single sporomorph slide no 136, p. 32.

Tablica X

Faunipollenites subcarpaticus, holotyp, 94 u, preparat izolowanych sporomorf nr
132, str. 32.

Striatites elongatus, holotyp, 105 p, preparat izolowanych sporomorf nr 127,
str. 31.

Striatites limpidus, 80 1, preparat izolowanych sporomorf nr 126, str. 30.
Infirmisporites fragilis, holotyp, preparat izolowanych sporomorf nr 136, str. 32.

Phot. M. Pautsch
Fot. M. Pautsch



Plate X
Tablica X

M. Pautsch
Acta Palaeobotanica XII/1
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Plate XI

Umbrellisaccus sulcatus, 104 n, s'ngle sporomorph slide no 138, p. 33.
Angustisulcites klausii, 65 1, single sporomorph slide no 160, p. 35.
Umbrellisaccus sulcatus, 104 pn, single sporomorph slide no 141, p. 33.
Illinites chitonoides, 117 u, single sporomorph slide no 155, p. 34.

Tablica XI

Umbrellisaccus sulcatus, 104 u, preparat izolowanych sporomorf nr 138, str. 33.
Angustisulcites klausi, 65 p, preparat izolowanych sporomorf nr 160, str. 35.
Umbrellisaccus suleatus, 104 p, preparat izolowanych sporomorf nr 141, str. 33.
Illinites chitonoides, 117 u, preparat izolowanych sporomorf nr 155, str. 34.

Phot. M. Pautsch
Fot. M. Pautsch



Plate XI
Tablica XI

M. Pautsch
Acta Palaeobotanica XII/1
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Plate XII

Illinites chitonoides, 116 ., single sporomorph, slide no 151, p. 34.

Falcisporites keuperianus, holotype, 112 p, single sporomorph slide no 178, p. 40.
Diaphanisporites diaphanus, 60 p, single sporomorph slide no 174, p. 38.
Dicphanisporites major, holotype, 63 1, single sporomorph slide no 177, p. 38.

Tablica XII

Illinites chitono'des, 116 n, preparat izolowanych sporomorf nr 151, str. 34.

Falcisporites keuperianus, holotyp, 112 u, preparat izolowanych sporomorf nr 178,
str. 40.

Diaphanisporites diaphanus, 60 p, preparat izolowanych sporomorf nr 174, str. 38.

. Diaphanisporites major, holotyp, 63 u, preparat izolowanych sporomorf nr 177,

str. 38.

Phot. M. Pautsch
Fot. M. Pautsch



Plate XII
Tablica XII

M. Pautsch
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Plate XIII

Alisporites aequalis, 106 p, single sporomorph slide no 166, p. 36.
Alisporites aequalis, 99 1, single sporomorph slide no 167, p. 36.
Cuneatisporites cf. radialis, 73 u, single sporomorph slide no 203, p. 39.
Diaphanisporites major, 65 p, single sporomorph slide no 176, p. 38.

Tablica XIII

Alisporites aequalis, 106 n, preparat izolowanych sporomorf nr 166, str. 36.
Alisporites aequalis, 99 1, preparat izolowanych sporomorf nr 167, str. 36.
Cuneatisporites cf. radialis, 73 u, preparat izolowanych sporomorf nr 203, str. 39.
Diaphanisporites major, 65 n, preparat izolowanych sporomorf, nr 176, str. 38.

Phot. M. Pautsch
Fot. M. Pautsch



Plate XIII
Tablica XIII

M. Pautsch
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Plate XIV

Brachysaccus cf. neomundanus, 130 p, single sporomorph slide no 201, p. 40.
Complicatisaccus perlucidus, holotype, 62 p, single sporomorph slide no 171, p. 37.
Complicat saccus perlucidus, 62 p, single sporomorph slide no 172, p. 37.

Tablica XIV

Brachysaccus cf. neomundanus, 130 p, preparat izolowanych sporomorf nr 201,
str. 40.

Complicatisaccus perlucidus, holotyp, 62 ., preparat izolowanych sporomorf nr
171, str. 37.

. Complicatisaccus perlicidus, 62 1, preparat izolowanych sporomorf nr 172, str 37.

Phot. M. Pautsch
Fot. M. Pautsch



Plate XIV

Tablica

X1V

M. Pautsch
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Plate XV

. Minutisaccus subcarpaticus, 44 n, single sporomorph slide no 213, p. 41.

Minutisaccus subcarpaticus, holotype, 52 u, single sporomorph slide no 211, p. 41.
Radiatisaccus fulvus, holotype, 98 u, single sporomorph slide no 249, p. 44.
Radiatisaccus fulvus, 98 u, single sporomorph slide no 250, p. 44.

Minutisaccus ornatus, holotype, 29 u, single sporomorph slide no 235, p. 42.

. Minutisaccus ornatus, 32 u, single spormorph slide no 236, p. 42.

Tablica XV

Minutisaccus subcarpaticus, 44 n, preparat izolowanych sporomorf nr 213, str. 41.
Minutisaccus subcarpaticus, holotyp, 52 pn, preparat izolowanych sporomorf nr 211,
str. 41.

Radiatisaccus fulvus, holotyp, 98 1, preparat izolowanych sporomorf nr 249, str. 44.
Radiatisaccus fulvus, 98 p, preparat izolowanych sporomorf nr 250, str. 44.
Minutisaccus ornatus, holotyp, 29 un, preparat izolowanych sporomorf nr 235, str.
42,

Minutisaccus ornatus, 32 p, preparat izolowanych sporomorf nr 236, str. 42.

Phot. M. Pautsch
Fot. M. Pautsch



Plate XV
Tablica XV

M. Pautsch
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Plate XVI

Granisaccus elongatus, 89 u, single sporomorph slide no 238, p. 42.
Platysaccus nitidus, holotype, 84 w, single sporomorph slide no 264, p. 45.
Granisaccus elongatus, holotype, 88 p, single sporomorph slide no 239, p. 42.

Tablica XVI

Granisaccus elongatus, 89 u, preparat izolowanych sporomorf nr 238, str. 42.
Platysaccus nitidus, holotyp, 84 p, preparat izolowanych sporomorf nr 264, str. 45.
Granisaccus elongatus, holotyp, 88 1, preparat izolowanych sporomorf na 239,
str. 42,

Phot. M. Pautsch
Fot. M. Pautsch



Plate XVI
Tablica XVI

M. Pautsch
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Plate XVII

Platysaccus subcarpaticus, holotype, 132 u, single sporomorph slide no 271, p. 46.
Platysaccus mniger, 94 u, single sporomorph slide no 263, p. 46.
Platysaccus nitidus, 89 1, single sporomorph slide no 266, p. 45.

Tablica XVII

Platysaccus subcarpaticus, holotyp, 132 u, preparat izolowanych sporomorf ar 271,
str. 46.

Platysaccus niger, 94 n, preparat izolowanych sporomorf nr 263, str. 46.
Platysaccus nitidus, 89 n, preparat izolowanych sporomorf nr 266, str. 45.

Phot. M. Pautsch
Fot. M. Pautsch



Plate XVII
Tablica XVII

M. Pautsch
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Plate XVIII

Platysaccus cf. papilionis, 147 u, single sporomorf slide no 256, p. 44.
Monosulcites perforatus, 34 p, single sporomorph slide no 297, p. 47.
Monosulcites salebrosus, holotype, 40 w, single sporomorph slide no 293, p. 48.
Micrhystridium subcarpaticum, holotype, 17 p, single sporomorph slide no 303,
p. 48.

. Plicatisaccus badius, 60 pn, single sporomorph slide no 245, p. 43.

Monosulcites minimus, 35 n, single sporomorph slide no 293, p. 47.
Monosulcites minimus, 36 u, single sporomorph slide no 291, p. 47.

Tablica XVIII

Platysaccus cf. papilionis, 147 u, preparat izolowanych sporomorf nr 256, str. 44.
Monosulcites perforatus, 34 p, preparat izolowanych sporomorf nr 297, str. 47.
Monosulcites salebrosus, holotyp, 40 u, preparat izolowanych sporomorf nr 298,
str. 48.

Micrhystridium subcarpaticum, holotyp, 17 p, preparat izolowanych sporomorf
nr 303, str. 48.

Plicatisaccus badius, 60 p, preparat izolowanych sporomorf nr 245, str. 43.
Monosulcites minimus, 35 n, preparat izolowanych sporomorf nr 293, str. 47.
Monosulcites minimus, 36 n, preparat izolowanych sporomorf nr 291, str. 47.

Fot, M. Pautsch



Plate XVIII
Tablica XVIII
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