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ABSTRACT

This paper reports a palynological investigation of Lower Triassic rock salt
samples from the eastern part of the Netherlands. Bisaccate pollen grains average
99 9 in the spore-pollen complexes. Most important constituent is the group of
non-striate pollen grains (about 91 %), whereas striate pollen grains occur only
in a small number (about 8 %). 19 pollen species are recognized and described,
of which 5 are new. Two new genera are described: Eridospollenites and Angusti-
sulcites. The pollen assemblages are compared with Upper Permian and Lower
Triassic assemblages from other localities. :

INTRODUCTION

In the past ten years many palynological investigations have been
carried out of Upper Permian and Lower Triassic sediments. The
result was the knowledge of a much greater floral diversity. In
northern Europe climatic conditions and the continental sedimentation
environment prevailing during Late Permian and Early Triassic were
not very suitable for the conservation of plant remains. Oxidized red
sandstones and red shales predominate and do not yield an abundance
of fossils. However, thick evaporites intercalated between the sand-
stones and shales have been good media for the preservation of plant
remains such as pollen and spores. Most pollen and spores may have
been blown in and may have been scattered by wind over extensive
areas, in this way being suitable for wide stratigraphic correlations.

Only a few palynological investigations were carried out on Upper
Permian and Lower Triassic evaporites, among which the most
important are those by Kraus (1953 etc.), PotoniE and Kvraus (1954),
Lescaik (1956), GreEBe (1957), DeAk (1959), Stunr (1962) and
GreBE and ScHWEITZER (1962).

The author studied a Lower Triassic (Rot) rock salt formation
which has a wide extension in the eastern and northern part of the
Netherlands. The samples were taken from the core of drillhole 69
of the Koninklijke Nederlandse Zout Industrie (Royal Dutch Salt
Industry).

The 1investigations were carried out at the Botanical Museum of
the State University at Utrecht under direction of Dr. F. P. Jonker,
professor of Special Botany.
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The samples and slides are stored at the same museum.

All rock salt samples contained sufficient quantities of pollen and
spores to justify a conclusion about their percentages. Generally, the
pollen and spores are well preserved and have endured coalification
process but to a small degree. The pollen species mentioned below
have been recognized in the samples investigated and are described
in this paper: ,

Eridospollenites nov. gen. bentzi (Klaus) nov. comb.
Eridospollenites nov. gen. parvus (Klaus) nov. comb.
Jugasporites delasaucer (Potonié and Klaus) Leschik
Jugasporites moersensis Grebe

Klausipollenites schaubergeri (Potonié and Klaus) Jansonius
Falcisporites zapfei (Potonié and Klaus) Leschik
Falcisporites staplini (Jansonius) nov. comb.
Falcisporites triangularis nov. sp.

Falcisporites? grandis nov. sp.

Platysaccus papilionis Potonié and Klaus

Platysaccus hengeloensis nov. sp.

Angustisulcites nov. gen. klausit nov. sp.

Labiisporites granulatus Leschik

Pityosporites devolvens Leschik

Favisporites tenuis Leschik

T aeniaesporites noviaulensis Leschik

T aeniaesporites nubilus (Leschik) nov. comb.
Striatites richters (Klaus) Jansonius

Protosacculina jansonit nov. sp.

Furthermore, in the assemblages spores average about 1 9%,; most
of them may be assigned to the turma Triletes Reinsch. Of most
spore species (some may be new) only a few specimens were observed.
As they form only a small part of the assemblages and as they do not
seem to be very important for stratigraphic purposes in our case,
they are not described in this paper.

In three samples Hystrichosphaerideae, assigned to Micrhystridium
(Deflandre) Staplin, are observed.

STRATIGRAPHY

The rock salt formation investigated forms part of the Upper-
Buntsandstein (Rot). The Buntsandstein represents the lower part
of the Triassic. A : ,

In the eastern part of the Netherlands the Lower and Middle
Buntsandstein are represented by red sandy shales and red sandstones
deposited under arid climate conditions and in a continental environ-
ment; indications for this are fossilized sun cracks and rain prints.

The transition from Middle to Upper Buntsandstein is marked by
a rock salt formation the thickness of which may range between 30
and 60 m. The Upper Buntsandstein becomes more calcareous in
its upper part, being a transition from the Lower Triassic continental
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environment to the marine hmcstones of the Middle Triassic
(Muschelkalk).
Up till now no fossils were known from the Lower Tnass1c deposits
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Fig. 1. Section through the Rét rock salt formation, Drillhole 69 of the K. Ned
Zoutindustrie (Hengelo, O.).

in the Netherlands. In the German deposits some outcrops are known
to yield plant remains: Pleuromeia, Equisetites, Schizoneura, Albertia,
Voltzia, Yuccites. Only the three last-named genera have bisaccate
pollen grains. The investigated section is reproduced in Fig, 1. It
runs from 310,70 m to 342,05 m below the surface; the total thickness
amounts to 31 35 m.

Four rock salt beds separated by thin mtercalatmns of sandy or
anhydritic shales are present. The bottom and top of the rock salt
formation are marked by thin anhydrite bcds. In the same Figure
the numbers of the samples are indicated.
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This rock salt formation is exploited by the “Koninklijke Neder-
landse Zoutindustrie” in the neighbourhood of Hengelo (O) and
their production covers the total salt consumption of the Netherlands.

PREPARATION OF THE SAMPLES

The rock salt samples are boiled in water, dissolving the salt and
some gypsum. The wundissolved residue—containing anhydrite,
gypsum, clay minerals and organic material—is then treated with
45 9% hydrofluoric acid for two or three days. Thereupon the residue
is boiled with dilute hydrochloric acid to dissolve fluor silicates
originating from the preceding treatment. After this the residues
still contain abundantly gypsum and anhydrite, which prevents
a good pollen and spore concentration in the slides. The author did
not succeed in separating organic and inorganic material by means
of gravity separation.

Most pollen grains were therefore studied in single-grain slides
made according to the preparation method of Erdtman. Making
single-grain slides is the best way of fixing holotypes of new species.
While studying slides of other workers the author found it mostly
impossible to refind with certainty specimens fixed by means of
microscope coordinates. Using this method it seems necessary to fix
the types also by ink-blots or circles on the slides.

The slides are numbered 69-TF-01, 69—~TF-02 etc; they are stored
in the Botanical Museum of the State University Utrecht, Netherlands.

After the author had finished this study, he got acquainted with the preparation
techniques for removing anhydrite and gypsum from the residue mentioned below:

1. Preparation techniques of C. SitTLER (unpublished).

a. Boil the gypsum and anhydrite containing residue in a saturated NaCl
solution; wash with warm water.

b. Boil the residue with a saturated Na:SOj solution; wash with warm water.

c. Add NayCOj crystals to the wet residue, heat and evaporate until the
residue is almost dry; add NasCOs crystals again and evaporate (repeat
same treatment once or two times). Wash with warm water and treat the
CaCO; (formed in preceding treatment) with dilute hydrochloric acid.

2. Preparation technique of M. H. DrAx (1959) for dissolving gypsum or gypsum
containing shale,

a. Boil the crushed sample with 50 9%, KOH, meanwhile stirring to prevent
clustering of finely dispersed gypsum.

b. Let the undissolved residue settle and suck off the mother lye with a pipette;

: add water and suck off mother lye again. Repeat this treatment until KOH
is almost washed out.

c. Add concentrated HCI solution to neutralize KOH and to dissolve the
white precipitate and the constituents dissolvable in HCI.

d. Wash with water and centrifuge.

¢. In order to separate inorganic and organic constituents of the remaining
residue a centrifuge tube is filled to 3/4 with ZnClz solution (specific weight
2,0-2,2) and the residue is added.

Centrifuge and suck off the upper part of the liquid containing organic

material with a pipette.
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Accidentally the author discovered a new method for bleaching
pollen grains. Very dark pollen grains or specimens with heavily
thickened bladder bases only showed after a treatment with Shell
immersion oil the morphologic features more clearly. This treatment
has been made of some specimens of Falcisporites zapfei, Platysaccus
papilionis and Taeniaesporites nubilus. The bleaching action of this
immersion oil—containing chiefly hydrocarbons together with chlori-
nated organic compounds—is, though certainly chemical, still unclear
to the author. It appeared, however, to be very useful.

METHOD OF DESCRIPTION

Jansontus (1962) was the first to give a good method of describing
of bisaccate pollen grains. In this paper his method is applied. Fig. 2
(after Jansonius) shows the features to be measured. In most of our
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Fig. 2. Measurements in bisaccate pollen grains.
overall: a X b :
central body (c.b.): ¢ x d

bladder: e x f

distance between the distal bladder bases (b.b.): g
intramarginal overlap: h/e x 100 %, :

cases measurements are given according to this scheme in order to
facilitate comparison with the Canadian pollen species described by
Jansonius. If a few specimens of a species are found only measurements
of a figured specimen or holotype are given. Photomicrographs were
made on Agepan film with a Leitz Ortholux-Orthomat combination.

DESCRIPTIONS OF THE BISACCATE POLLEN SPECIES

TurMmA Saccites Erdtman 1947
SuBTURMA Disaccites Cookson 1947
INFRATURMA Disaccitriletes Leschik 1955

ERIDOSPOLLENITES novum genus

Type species:

lJilinites parvus Klaus, 1963, Jb. Geol. B.-A., 106: 271, t 5. f 18.
Derivatio nominis:

the goddess Eris, who caused confusion about the relationship of many species

assigned to Iilinites.

Synonym:

Hllinites Klaus, 1955, 1963

Qllinites Leschik 1956

Hllinites Schaarschmidt 1963

Jllinites Grebe 1957

Illinites Grebe & Schweitzer 1962 (partim)
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Description: Bisaccate pollen grains with a trilete Y-mark in the
intexine of the central body. The rays of the Y-mark are equal or
different in length. Around the Y-mark the exoexine may be present
or absent.

The bladders are displaced in the direction of the distal pole. A
equatorial connection between the bladders may be present, but it
is generally absent.

The shape of the bladders ranges from over semi-circular to crescent-
shaped; generally the central body is round or rounded oval, but
in some specimens it may be oval by squashing.

Discussion: This genus differs from Illinites Kosanke 1950 in its
Y-mark. Eridospollenites is characterized by a trilete Y-mark in the
intexine of the central body, Illinites is characterized by a trilete
Y-mark or irregular rent in the exoexine.

Furthermore, a circular circum-equatorial furrow around the
Y-mark or irregular rent is a very important feature of lilinites, which
feature is also present in the holotype of Illinites (I. unicus Kosanke).

This feature is visible in the figures of Complexisporites polymorphus
Jizba (Jizba, 1962, t 21. f 4, 5, 7, 8).

Illintes (= Complexwpontes leba 1962 == Kosankeisporites Bhardwaj
1955) is restricted to the Upper Carboniferous and Lower Permian
and perhaps it may be regarded as ancestor of the striate pollen.
However, Eridospollenites do not have any phylogenetic relationship
with striate pollen; probably there is a phylogenetic relationship
between Eridospollenites and Jugasporites Leschik 1956.

Eridospollenites bentzi (Klaus) nov. comb.
Plate 1, fig. 1.

Holotype:

cf. Illinites bentzi Klaus, 1955 Zschr Deu. Geol Ges., 105 780, t 34. f 6.
Synonym:

Illinites bentzi Klaus, 1963, Jb. Geol. B.~-A., 106: 274, textf. 16.

Ulinites spectabilis Leschik, 1956 Palaeontographca, B, 100: 131, t 21, f 5.
Illinites unicus Leschik, 1956 Palaeontographlca, B, 100: 131, t 21 f5.

Remarks: E. bentzi is a fairly rare species in the Hengelo assemblages.
Most specimens have a slightly greater distance between the bladder
bases (18-28 u) than the holotype.

The earliest description of E. bentzi by Krauvs (1953c, p. 55) was
not in accordance with the International Code of Botanical Nomen-
clature (art. 34, 38) and was consequently not valid. Kraus (1963)
validated this species and assigned a holotype, figured.by . Kraus
(1955b) as cf. 1. benizi.

L. spectabilis Leschik is characterized by a slightly greater distance
between the bladder bases, which is a common feature of the specimens
in the Hengelo assemblages.

Occurrence: Upper Permian: Germany, Hﬁngary.-
Lower Triassic: Austria, Netherlands.
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Eridospollenites parvus (Klaus) nov. comb.
Plate 1, figs. 2, 3.

Holotype:
Hllinites parvus Klaus, 1963, Jb. Geol. B.-A., 106: 271, t 5. f 18.

Synonym: )
Illinites ¢f. unicus Kosanke; Grebe, 1957, Geol. Jb., 73: 57, t 6. f 24-26
Lllinites gamsi Klaus, 1963, Jb. Geol. B.-A., 106: 273, t 5. f 16.

Description:

Size range mean
overall . . . . 42-60 x 24-37 52 X 34~
cb. .. ... 21-37 x 17-36 31 x 31
bladder . . . 17-24 x 21-37 20 x 34

Overall outline elongated oval. Central body yellow-light brown,
round, sometimes oval by squashing, with a thin, smooth exine (less
than 1 y). Central body provided with a distinct trilete Y-mark;
ray lengthes range between 2 and 7 u. Mostly one ray is shorter
than the other two.

Semi-circular bladders indistinctly attached to central body.
Bladder bases unthickened. Bladder reticulum very fine; mesh width
less than 1 pu.

The bladders may be equatorially connected by a narrow exoexinal
strip resembling monosaccate pollen species. Bladders are mostly
somewhat lighter coloured than central body.

Discussion: E. parvus differs from E. bentzi in its unthickened bladder
bases and smaller dimensions. I. gamsi Klaus is considered a squashed
specimen of the species E..parvus.

Occurrence: Upper Permian: Germany, N. Italy
Lower Triassic: Netherlands

JUGASPORITES Leschik 1956
Type species:
Pityosporites delasaucei Potonié & Klaus, 1954, Geol. Jb., 68: 538, t 10. f 9,

LescHIk (1956) mentions as generic type a specimen figured by
himself (t 24. f 9) instead of the holotype of P. delasaucei figured by
Potonié and Klaus. From this Potonit (1958, p. 58) draws the
conclusion of the unvalidity of the generic name Jugasporites.

However, the diagnosis of Fugasporites is in accordance with the
original description of P. delasaucet and the redescription of it by
Kraus (1955, p. 536). Consequently, Potonié’s conclusion is wrong
(see also Leschik, 1959, p. 67).

Poronit (1958) and ScraarscumipT (1963) considered Fugasporites
a synonym of Limitisporites Leschik 1956; Schaarschmidt assigned the
type species of Jugasporites ( F. delasaucei) as type species of Limitisporites.
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This procedure is incomprehensible. Limitisporites is characterized
by L. rectus Leschik; consequently . delasaucei can never be the type
species of Limitisporites.

If 7. delasaucei and L. rectus are identical L. rectus has to be rejected
as it has been described later than 7. delasaucei (f. delasaucei Leschik,
1956, p. 132 and L. rectus, Leschik, 1956, p. 133).

For the same reasons Limitisporites has to be considered a synonym
of Fugasporites.

In the holotype of L. rectus the rent is distinctly and sharply bent
under the thickened bladder bases, but this feature is invisible in the
figure of the holotype. '

The specimens assigned by Krauvs (1963) to Limitisporites show a
slightly bent laesura; for this reason one had better assign them to
Jugasporites. GREBE and ScCHWEITZER (1962) considered Jfugasporites
and Limitisporites synonyms of Illinites Kosanke. However, there is
not any relationship of these two genera with [llinites (see description
of Eridospollenites).

Probably there are relationships between Jugasporites and Eridos-
pollenites, but the differences are great enough to justify generic
separation. Eridospollenites is characterized by a trilete Y-mark in the
intexine, Jugasporites is characterized by a roof-shaped or slightly bent
laesura in the intexine; the laesura is not straight!

Jugasporites delasaucei (Potonié and Klaus) Leschik
plate 1, figs. 5, 6, 7.

Holotype:
Pityosporites delasaucei Potonié & Klaus, 1954, Geol. Jb., €8: 538, t 10. f 9.

Synonym:
Jugasporites delasaucei (Potonié & Klaus) Leschik, 1956, Palaeontographica, B,
100: 132, t 21. £ 9-11; Grebe, 1957, Geol. Jb., 73: 58, t 6, f 28, 29; Klaus,
1963, Jb. Geol. B.~A., 106: 267, t 6. f 19.
Limitisporites rectus Leschik, 1956, Palaeontographica, B, 100: 133, t 21. f 15;
Leschik, 1959, Senck. Leth., 40: 67, t 4, f 30.

The size of the holotype (longest axis 80 u) corresponds with the
average size of our specimens. Most important difference with our
material is the dark colour of the central body of the holotype.

Size range mean
overall . . . . 66-100 x 36-52 81 x 46
cb. ... .. 28— 36 x 35-40- 32 x 37
bladder . . . 24— 36 x 36-50 33 x 45
bb. ... .. 18-25 : 21

_According to Poroni£ and Kraus (1955, pp. 536, 539) this species
differs from Falcisporites zapfei (Potonié and Klaus) Leschik in its fine
bladder reticulum. This difference can be observed in the Hengelo
assemblages. :

Kraus (1955b, p. 780) states: F. zapfei differs from F. delasaucei in
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Plate 1. all specimens 600 x 1. Eridospollenites bentzi (69-TF-109); 2. Eridospol-

lenites parvus (69-TF-14); 3. id. (69-TF-08); 4. Fugasporites moersensis (69—TF-49);

5. Jugasporites delasaucei (69-TF-42); 6. id. (69-TF—44); 7. id. (69-TF-43);
8. Klausipollenites schaubergeri (69-TF-54).

Sp. 216



Plate 2. all specimens 600 X except fig. 1 (375 ) 1. Falcisporites zapfei (69—TF-37);

2. id. (69-TF-35); 3. id. (69-TF-41); 4. Klausipollenites schaubergeri (69-TF-53);

5. Falcisporites triangularis n. sp., holotype (69-TF-31); 6a, b. Angustisulcites klausii
n. sp., holotype (69-TF-32).



Plate 3. all specimens 600X except fig. 3 (375 X ) 1. Labiisporites granulatus
(69-TF-55); 2. id. (69-TF-94); 3. Platysaccus hengeloensis n. sp., holotype
(69-TF-23); 4. Platysaccus papilionis, bleached with immersion oil (69-TF-72);
5. id., bleached with immersion oil (69-TF-21); 6. Favisporites tenuis, holotype.



Plate 4. all specimens 600 X 1. Pityosporites devolvens (69—TF-58); 2.1d. (69-TF-59);

3. Taeniaesporites noviaulensis (69-TF-15); 4. id. (69-TF-20); 5. id. (69-TF-18);

6. Striatites richteri (69-TF-01); 7. Taeniaesporites nubilus (69-TF-90); 8. id.,
bleached with immersion oil (69-TF-75).



Plate 5. all specimens 600X except fig. 1. (375 ) 1. Falcisporites? grandis n. sp.,
holotype (69-TF-71); 2. Taeniaesporites noviaulensis (69-TF-16); 3a, b, ¢, d.
Protosacculina jansonii n. sp., holotype (69-TF-101); 4. id. (69-TF-02).
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the absence of a darker ovoid central body and he puts forward the
theory that there are intermediate forms, indicating that these two
species are different preservation states of pollen grains of the same
plant. Such observations could not be made in our assemblages. The
dark-coloured central body does not seem to be a very important
distinguishing mark.

It seems that important features are: fine bladder reticulum and
the roof-shaped rent in the intexine. Furthermore, we observed in
most specimens narrow equatorial bladder connections.

Occurrence: Upper Permian: Germany, Austria, N. Italy,
Hungary.
Lower Triassic: Austria, Netherlands.

Jugasporites moersensis Grebe
plate 1, fig. 4.

Holotype:

Jugasporites delasaucei moersensis Grebe, 1957, Geol. Jb., 73: 59, t 6. f 31.
Synonym(?)

Limitisporites moersensis (Grebe) Klaus, 1963, Jb. Geol. B.-A., 106: 238, t 6. f 24.

A fairly rare species in our assemblages. Our specimens are very
similar to those described and illustrated by Grebe.

In most cases it is difficult to see the roof-shaped laesura.

Grebe describes this species as subspecies of f. delasaucei. In the
opinion of the author it is a separate species differing from 7. delasaucei
in its strong affinity to monosaccate pollen expressed by a very broad
exoexinal strip interconnecting the bladders (this feature is absent
in L. moersensis figured by Kraus, 1963).

Furthermore, this species differs from 7. delasaucei, as a distinct
thickened bladder base is lacking.

Occurrence: Upper Permian: Germany, N. Italy(?).
: Lower Triassic: Netherlands.

INFRATURMA Disacciatriletes Leschik emend. Potonié 1958

KLAUSIPOLLENITES Jansonius 1962
Type species:
Pityosporites schaubergeri Potoni¢ & Klaus, 1954, Geol. Jb., 68: 536, t 10. f 7.
Synonym:
Pityosporites Seward emend. Potoni¢ & Klaus (partim)
Falcisporites Leschik emend. Schaarschmidt (partim)

Klausipollenites schaubergeri (Potonié¢ and Klaus) Jansonius
plate 1, figs. 8; plate 2, fig. 4.

Holotype:
Pityosporites schaubergeri Potonié & Klaus, 1954, Geol. Jb., 68: 536, t 10. f 7.
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Synonym:

Pityosporites schaubergeri Potonié¢ & Klaus; Klaus, 1955, Zschr., Deu. Geol. Ges.,
105: 782, t 33. f 8, 11; Grebe, 1957, Geol. Jb., 73: 63, t 6. f 32, 33

Klausipollenites schaubergeri (Potonié & Klaus) Jansonius, 1962, Palacontographica,
B, 110, B: 55; Grebe & Schweitzer, 1962, Fortschr Geol Rheinl. Westf.
Vorausdruck: l7 t 10. f 7-9.

Falcisporites schaubergeri (Potonié & Klaus) Schaarschmidt, 1963, Palaeonto-
graphica, B, 113: 58, t 15. f 10-17.

Our specimens are in accordance with description and illustration
of the holotype.

Size range mean
overall . . . . 54-75 X 39-46 61 x 41
cb. . .. .. 35-54 X 35-43 43 x 36

The exoexinal strip interconnecting the bladders is 1,0-1,5 u
broad.

Occurrence: Upper Permian: Austria, Germany, N. Italy,
Hungary
Lower Tnassic: Austria, Netherlands.

FALCISPORITES Leschik 1956 emend. Klaus 1963

Type species:
Pityosporites zapfei Potoni¢ & Klaus 1954, Geol. Jb., 68: 538, t 10. £ 9.
Synonym:
Zospontes Seward emend. Potonié & Klaus 1954 (partim).
isporites Leschik 1956
Klaunpollemtex Jansonius 1962 (partim)
Falcisporites Leschik emend. Schaarschmidt 1963 (partim)

According to Klaus (1963) this genus differs from Klausipollenites
in its distinct thickened and folded bladder bases; an equatonal bladder
connection is lacking.

Falcisporites zapfei (Potomé and Klaus) Leschlk
plate 2, figs. 1, 2, 3. ,

Holotype: )
" Pityosporites zapfei Potonié & Klaus, 1954, Geol. Jb., 68: 538, t 10, f 9.

Synonym
sporites zapfei Potonié & Klaus; Klaus, 1955, Zschr. Deu. Geol. Ges., 105:
779, t 34. 12, 3, 5 (non £ 8, 9), Grebe, 1957 Geol. Jb., 73: 63, t 6. f 37,
38 (non f 36)
Falczspontes zapfei Potomé & Klaus) Leschik, 1956, Palaeontographica, B, 100:
136, t 22. f 7; Klaus, 1963, Jb. Geol. B—A 106: 332, t 18. f85—87
Schaarschm.ldt 1962, Pa.lacontographxca, B, 113: 57, ¢ 16 f 8-10.

Pttyo.fpontes nigracrestatus Hennelly, 1958, Proc. Linn. Soc. N.S.W., 83: 366,
f 13-15.
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Size range ~ mean
overall . . ... 65-100 x 40-68 52 x 85
cb. . . ... 34— 61 x 29-68 45 x 51
bladder . . . 29- 39 X 39-68 ~ 34 x 49
bb. ... .. 14-25 18

The size range of the longest axis given by Potoni¢ and Klaus
(70-120 pu) is slightly larger than in our assemblages.

The middle drawing of textfigure 10 of the same authors does not

correspond with their description (see also Falcisporites triangularis
n. sp.).

F1gure 8 (Kraus 1955) does not belong to this species (sce Falci-
sporites staplini (Jansonius) n. comb.).

Figure 9 (Kraus 1955) and figure 36 (GREBE, 1957) do not belong
to this species; they show a greater resemblance with the genus
Alisporites. A difference of our specimens with the holotype is the
lighter colour; however, the specimen figured on plate 2, fig. 2 has
been bleached with immersion oil, to show clearly the morphologlc
features at the bladder bases!

Occurrence: Upper Permian: Germany, Austria, Hungary,
N. Italy.
Lower Triassic: Germany, Austria, Netherlands,
Australia.

Falcisporites staplini (Jansonius) nov. comb,

Holotype:
Klausipollenites staplini Jansonius, 1962, Palacontographica, B, 110: 56, t 12, f 8.
Synonym:
Pityosp%ritesf zapfei small variant Klaus, 1955, Zschr. Deu. Geol. Ges., 105:
t 34. f 8.

This species is rather common in the Hengelo assemblages but
mostly in a bad state of preservation. They are in accordance with
Jansonius’ description.

b Characteristic features are its small size and very small bladder
ases. :

Occurrence: Lower Permian: Tanganyika
Upper Permian: Germany
Lower Triassic: Canada, Netherlands.

Falcisporites triangularis n. sp.
. plate 2, fig. 5.

Holotype: . '
single-grain slide 69—TF—31, plate 2 fig. 5.
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Description: This characteristic species is rare in our assemblages.
Perhaps because of their particular central body shape most specimens
are compressed equatorially instead of proximo-distally (the most
common preservation form of bisaccate pollen grains). This description
is based on specimens in equatorial view.

Size of the holotype:

overall . . . . 102 x 65
cb. . .. .. 61 x 65

Overall outline bean-shaped. Central body rounded triangular
(round in proximo-distal view), with thin fine granulate exine (less
than 1 g thick). Finely reticulate bladders; mesh width about 1 u.

Bladder bases converge strongly to the distal pole, delimitating a
narrow (5 u) germinal furrow. The width of the germinal furrow is
of about the same size as in the pollen genera Alisporites and Favisporites.

Discussion: Distinguishing mark between F. zapfei and F. triangularis
is the form of the central body and the finer reticulum of the bladders.
Our specimens resemble slightly the middle drawing of F. zapfer in
textfigure 10 in the article of Poronté and Krauvs (1954). We did not
observe such a central body shape in specimens of K. zapfer.

The description of K. zapfei by Potonié and Klaus does not give
clear evidence of the existence of such central body forms.

Other authors did not figure such a central body shape of K. zapfei
either.

Occurrence: Lower Triassic: Netherlands.

Falcisporites? grandis n. sp.
plate 5, fig. 1.

Holotype:
single-grain slide 69-TF-71; plate 5, fig. 1.
Description:
Size range mean

overall . . . . 140-209 x 54-108 - 157-82
cb., ... .. 51- 86 x 43- 86 72-72
bladder . . . 57- 82 x 54-108 69-82
bb., .. ... 29-39 33,5

Bisaccate pollen grains belonging to this species are the biggest in
our assemblages.

Overall outline elongated elliptical to rounded rectangular. Central
body round, infrapunctate to very fine infrareticulate, with 3,5-5 u
broad exine.

The bladders are only slightly larger than the central body and
have a fine, radially arranged infrareticulum. The intramarginal
overlap is small and it ranges between 20 and 30 9%,.
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The straight bladder bases are not or only slightly thickened, often
indistinct, delimitating a very wide germinal area.

The distance between the bladder bases is wider than in all other
species of Falcisporites.

Discussion: F. grandis n. sp. differs from other species of the genus
Falcisporites in its larger dimensions.

As a characteristic crescent-shaped thickening at the bladder bases
is absent, the assignment of this species to Falcisporites is doubtful.
Perhaps a new genus has to be created for this species.

QOccurrence: Lower Triassic: Netherlands.

PLATYSACCUS Naumova emend. Potonié and Klaus 1954

Type species:
Platysaccus papilionis Potonié & Klaus, 1954, Geol. Jb., 68: 539, ¢ 10. f 12.

Platysaccus papilionis Potonié¢ and Klaus
plate 3, figs. 4, 5.

Holotype:

Platysaccus papilionis Potonié & Klaus, 1954, Geol. Jb., 68: 539, t 10. f 12.
Synonym:

Platysaccus papilionis Potoni¢ & Klaus; Klaus, 1955, Zschr. Deu. Geol. Ges.,

105: 781, t 33, f 12; Grebe, 1957, Geol. Jb., 73: 64, t 6. f 39-41; (?) Klaus,
1963, Jb. Geol. B.-A. 106: 337, t 7, { 33.

Platysaccus cf. papilionis Potonié & Klaus; Jansonius, 1962, Palaeontographica,
B, 110: 54, t 12. f 17-20; Balme, 1963, Palaeontology, 6: 25, t 6. f 12,

Platysaccus umbrosus Leschik, 1956, Palaeontographica, B, 100: 136, t 22, { 6.

Remarks: Our specimens differ from the holotype in that the central
bodies always have a lighter colour. Moreover, the specimens figured
in this paper have been bleached with immersion oil to show the
morphologic features clearly.

Size range mean
overall . . . . 60-72 x 49-56 67 X 53
cb. . .. .. 29-36 X 49-56 33 x 36
bladder . . . 29-36 x 49-56 31 x 52
bb. . .. .. 3,5-7 4

The dimensions are much smaller than those of the holotype
(longest axis 106 p, central body about 35 u) and resemble more
those given by Jansontus (1962).

The size range stated by Poroni£ and Kraus (1954) for this species
is extremely wide: 33-200 u. The present author is of the opinion
that Potonié and Klaus included different species within the name
Platysaccus papilionss.

Occurrence: Upper Permian: Central Europe, Hungary.
Lower Triassic: Canada, Australia, Netherlands.
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Platysaccus hengeloensis n. sp
plate 3, fig. 3.
Holotype:
single-grain slide 69-TF-23; plate 3, fig. 3.
Derivatio nominis:
named for the city Hengelo, Netherlands.

Description:
Size range
overall . . . . 90-132 x 37-72
cb. . . ... 24— 57 X 22-56
bladders . . . - 31- 57 X 31-70
bb. . .. .. 7-15

The ratio between longest and shortest axis is about 2 to 1. Central
body round, light or dark brown, with 1,5 u thick exine. Straight,
thickened bladder bases, converge slightly to distal pole. Rather large
distance between the bladder bases, always larger than in P. papilionis.

Approximately semi-elliptical bladders with rather fine, radially
arranged infrareticulum. Perhaps this bladder shape is due to squash-
ing, and was originally semi-circular in polar view, as in P. papilionis.

Discussion: P. hengeloensis n. sp. differs from P. papilionis in its
relatively large distance between the bladder bases, thinner central
body exine, and finer bladder reticulum. In the Hengelo assemblages,
P. hengeloensis is bigger than P. papilionis.

Occurrence: Lower Triassic: Netherlands.

ANGUSTISULCITES novum genus
Type species:
Angustisulcites klausii n. sp.
Diagnosts: bisaccate pollen grains with round central body. Bladders
as big as or bigger than central body, proximally attached at equator

and not equatorially interconnected. The straight bladder bases are
unthickened and distally enclose a narrow deep sulcus.

Discusston: This genus differs from Platysaccus in its smaller bladders
and narrow, deep distal sulcus. ~

Angustisulcites klausii n. sp

plate 2, figs. 6a, b.

Holotype:

single-grain slide 69—TF—32 platc 2, ﬁg 6a, b.

Derivatio nominis:
Dr. W. Klaus, Vienna, Austria.
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Description: o
: Size of the holotype

overall . . . . 74 X 46

cb. ... .. 36 x 39
bladder . . . 36 x 43
bb. . .. .. 1

Overall outline elliptical. Brown round central body with smooth
thick (3,5 ) exine. Bladders somewhat lighter coloured, proximally
attached at equator of central body, distally attached at the distal
pole. The bladders are punctate or fine reticulate; the reticulum is
slightly radially orientated. Distally the bladders enclose a very
narrow and deep sulcus at the distal pole (about 1 u broad). The
bladderbases are straight and unthickened or only slightly thickened.

Occurrence: Lower Triassic: Netherlands (rare).

LABIISPORITES Leschik emend. Klaus 1963

Type species:
Labiisporites granulatus Leschik, 1956, Palaeontographica, B, 100: 137, t 22. f 1.

Remarks: Kraus (1963) emended this genus and added to the
generic diagnosis by Leschik as characteristic feature: a small distal
rent in the exoexine and intexine.

This feature is clearly visible in textfigure 23 (Klaus, 1963) but
neither visible in the holotype of L. granulatus Leschik, nor in the
specimens of L. granulatus figured by Klaus.

Also in the Hengelo asscmblages, such a feature could not be
observed.

Labiisporites granulatus Leschik
plate 3, figs. 1, 2.
Holotype:
Labiisporites granulatus Leschik, 1956, Palaeontographica, B, 100: 137, t 22. f 1.

Synonym:
Labus[)ontes granulatus Leschik; Klaus, 1963, Jb Gcol B.-A., 106: 288, t 7.

Remarks: S
Size range : mean
overall . . . . 47-93 x 32-74 ~ ‘81 x 59
cb. ., ...  50-65 x 43-77 56 x 56
bladders . . .+ 2040x43-74 - 29 X 56

Generally our specimens are in good accordance with the holotype.
The central body shape of the holotype (longest axis perpendicular
to longest axis of pollen grain) is rather uncharacteristic, but in our
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material we also occasionally observed this central body shape.
Common in our assemblages.

Occurrence: Upper Permian: Germany, Northern Italy.
Lower Triassic: Netherlands.

PITYOSPORITES Seward 1914 emend. Manum 1960

Type species:
Pityosporites antarcticus Seward, 1914, Nat. Hist. Rep. Br. Antarct. Exp. 1910,
Geol.: 23, t 8. f 45.

Synonym:

Pinuspollenites Raatz 1937

Remarks: The redescription of P. antarcticus by Manum allows a
more precise diagnosis of the genus Pityosporites: bisaccate pollen
grains, bladders over half-circular without equatorial connection,
strongly distally displaced.

Pityosporites Seward emend. Potonié and Klaus 1954 does not agree
with this diagnosis and is considered to include the genera Falcisporites
Leschik and Klausipollenites Jansonius.

Pityosporites devolvens Leschik
plate 4, figs. 1, 2.

Holotype:
Pityosporites devolvens, Leschik, 1955, Schw. Pal. Abh., 72: 61, t 9. f 6.

Description: ‘
Size range mean
overall . . . . 69-115 x 36-56 84 x 45
cb. . . ... 43— 61 x 32-57 57 X 44
bladders . . . 25—~ 50 x 36-57 30 x 44
bb. . . ... 18-32 24

Overall outline about elliptical. Central body oval, longest axis in
same direction as longest axis of pollen grain, proximal face with an
inflated “cap” of exoexine. Bladders proximally attached at equator
of central body, distally approximately at the distal pole.

Bladder reticulum fine. Bladder bases straight, distinct, thickened.
Bladders dark brown, central body white or yellow.

Occurrence: Lower Triassic: Netherlands.
Upper Triassic; Switzerland.
FAVISPORITES Leschik emend.

Type species:
Favisporites lucidus Leschik 1956, Palaecontographica, B, 100: 137, t 22. f 13.

Leschik’s diagnosis of the genus Favisporites reads: “Luftsacksporen
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mit sehr groszen Netzlumina”. The type species has a mesh width of
about 6-8 pu.

However, Favisporites tenuis Leschik has smaller meshes. On the
other hand, there are many other genera with big meshes, so it seems
necessary to emend this genus and to give a more precise diagnosis:

Bisaccate pollen grains with a big round central body, in proximo-
distal view almost totally embraced by the bladders. The bladders
have a coarse reticulum; the mesh width may vary from the bladder
periphery up to the bladder base. Bladder size slightly bigger than
the half of the central body. Bladder bases distinct or indistinct
delimitating a narrow germinal furrow. Intramarginal overlap always
over 50 %. Proximally the bladders are attached to the central body
at the equator.

Discussion: This genus resembles most Alisporites Daugherty emend.
Potonié and Kremp, although it differs in its large intramarginal
overlap, smaller distance between the bladder bases and coarser
bladder reticulum. :

Favisporites tenuis Leschik 1956
plate 3, fig. 6.

Holotype: _
Favisporites tenuis Leschik, 1956, Palacontographica, B, 100: 138, t 22. f 14.

Description:
Size range mean
overall . . . . 67-87 x 66-81 79 X 72
ch. . . ... 50-63 x 63-76 59 x 70
bladder . . . 3041 x 63-81 46 X 72
bb. . .. .. - 36 4,5

Some observations may be added to the species diagnosis of Leschik:
The intramarginal overlap ranges between 70 and 95 %,. The bladders
interconnect equatorially with a 3-5 g broad strip of exoexine. The.
bladders enclose distally a rather deep and narrow sulcus. At the
bladder bases the width of the. reticulum meshes is about 1,5 u,
getting wider (until about 7 u) up from the bladder bases to the
periphery of the bladders. The central body exine is about 3 u thick.

Discussion: Although our specimens are slightly bigger they are very
similar to Leschik’s holotype. '

Occurrence: Upper Permian: Germany, Hungary '
: Lower Triassic: Netherlands.

INFRATURMA Striatiti Pant 1954

Remarks: HarT (1963) summarized the knowledge about striate
pollen species and proposed a new generic classification mainly based
on generic names defined by Russian authors. Generally these names
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are very poorly defined or they are nomina nuda. However, some
names have been published according to the rules of the International
Code of Botanical Nomenclature, others have been validated by a
redescription.

Protohaploxypinus Samoilovich emend. Hart, Striatopodocarpites Zorit-
cheva and Sedova emend. Sedova and Striatoabietites Zoritcheva and
Sedova emend. Sedova seem to have priority over a lot of other
generic names; including those mentioned in this paper; however,
the names suggest a phylogenetic relationship with recent plants with
bisaccate pollen grains, which relationship is very doubtful.

As the study of Hart is still unpublished (only mimeographed) the
use of his classification would be very confusing; therefore the author
follows the classification of Jansonius, which—up to now-—certainly
is the most appropriate one. .

TAENIAESPORITES Leschik 1955 emend. Jansonius 1962

Type species:

Taeniaesporites kraeuseli Leschik, 1955, Schw. Pal. Abh., 72: 59, t 8. f 1.
Synonym:

Lunatisporites Leschik 1955

Lueckisporites Potonié & Klaus 1954 (partim)

Lueckisporites Potonié & Klaus 1954 emend. Potonié 1958
Pollenites sulcatus Pautsch 1958

Striatites Pant 1954 emend. Jansonius 1962 (partim)
Taeniaesporites Leschik 1955 emend. Klaus 1963 (partim)

Taeniaesporites noviaulensis Leschik

plate 4, figs. 3, 4, 5; plate 5, fig. 2.
Holotype:

Taceniaesporites noviaulensis Leschik, 1956, Palaeontograp}uca,B 100: 134, t22. 1.
Synonym:

Taeniaesporites novimundi jansonius, 1962, Palaeontographica, B, 110: 63, t 13.
f 19—

Taeniaesporites sp. cf. noviaulensis Leschik, Balme, 1963, Paleontology, 6, 1: t 6.
f 4-6.

Size . range mean
overall . . . . 72-84 x 45-52 80 x 50
cb. . . ... 4860 x 39-52 52.x 47
bladder . . . 25-36 x 45-52 31.x 45
bb. . .. .. 12-22 19

Remarks: Our specimens correspond with the illustration of the
holotype. However, the dimensions of the holotype do not fall within
the size range of our specimens.

Jansonius described 7. novimundi Wthh should primarily differ
from T. noviaulensis in its smaller size, furthermore in its slightly finer
bladder reticulum. However, the paratypes of T. novimundi, stored in
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the Botanical Museum at Utrecht, have the same reticulum as the
holotype of T. noviaulensis; many Canadian specimens fall within the
size range mentioned above but their mean size is smaller.

As the size ranges are overlapping each other to a high degree,
there is no clear feature to distinguish these two species.

For this reason the author considers T. novimundi synonymous with
T. noviaulensis.

Occurrence: Upper Permian: Germany, England, N. Italy.
_ Lower Triassic: Canada, Australia, Netherlands.

Taeniaesporites nubilus (Leschik) nov. comb
plate 4, figs. 7, 8.

Holotype:

Jugasporites nubilus Leschik, 1956, Palaeontograp}uca, B, 100 133 t21.f 14.
Synonym:

Stnatzteic; rft‘ul%u: (Leschik) Jansomus, 1962, Pa]aeontographlca, B, 110: 69,

t

Remarks: Only a few specimens are observed in the samples in-
vestigated. Their size corresponds with that of the holotype. We did
not find evidence for assignment to Fugasporites (bisaccate pollen
grains with roof-shaped rent on the central body). Jansonius made
the same observation in Lower Triassic Canadian assemblages but
states that he found this feature in samples from elsewhere.

Leschik’s holotype has at least three taeniae, perhaps four; in our
assemblages specimens with three or four taeniae could be observed.

Jansonius supposed that this species should be assigned to the genus
Striatites as he could see only a faint indication of taeniae (due to
the dark colour of the central body).

On account of the number of taeniae here this species is ass1gned
to the genus 7Taeniaesporites. The specimen figured in plate 4, fig. 8
has been bleached with immersion oil.

. Occurrence: Upper Permian: Germany, England
Lower Triassic: Canada, Netherlands.

STRIATITES Pant 1955 emend. Jansonius 1962
Type species:
Pityosporites - sewardii Virkki, 1938, Proc. Ind. Acad. Scx .» B, 6: 429, f 2A.
Synonym:
see Jansonius, 1962, Palaeontographica, B, 110: 65
* Furthermore: '

Hindipollenites Bhardwaj 1962
Strotersporites Wilson 1962
Strotersporites: Wilson 1962 emend. Klaus 1963

Striatites richteri (Klaus) Jansomus
plate 4, fig. 6. '
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Holotype:
Lueckisporites richteri Klaus, 1955, Zschr. Deu. Geol. Ges., 105: 778, t 33. f 1.
Synonym: ‘
Lueckisporites richteri Klaus; Grebe, 1957, Geol. Jb., 73: 62, t 5, f 17-19
Taeniaesporites richteri (Klaus) Leschik, 1956, Palacontographica, B, 100; 135,
t 22. f 8.
Striatfz:teslrizcgteri (Klaus) Jansonius, 1962, Palacontographica, B, 110: 66, t 14.
21- :
Strotei(xgorite%richteri (Klaus) Klaus, 1963, Jb. Geol. B.-A. 106, 1: 316, t 15.

t4

Remarks: Our specimens are fairly similar to the holotype. Generally
they have a smaller number of taeniae than those described and
figured by Klaus and Jansonius (approximately 18).

Furthermore, our specimens differ from the holotype in that they
have a round central body. Jansonius, of Canadian assemblages also
stated that a circular central body would be more characteristic for
this species than the rounded oval shape of the central body of the
holotype. He explained this appearance as caused by squashing.

Occurrence Upper Permian: Germany, Northern Italy,
Hungary.
Lower Trnassic: Canada Austria, Netherlands.

PROTOSACCULINA Maljavkina 1953

Type species:
Protosacculina  glabrescens var. glabrescens (‘‘rhetica™) MalJavkma 1953, Trudy
V.N.LG.R.L, n. ser.,, 75: 144, t 31. f 3.

Protosacculina jansonii n. sp.
plate 5, figs. 3a, b, ¢, d, 4.

Holotype: ‘

single-grain slide 69—TF—101, plate 5, fig. 3a, b, ¢, d
Derivatio nominis:

Dr. J. Jansonius, Calgary, Alberta, Canada.

Description:
Size holotype:
overall . . . . 54 X 36
cbh. . . ... 18x32
bladder . . . 18 X 36
bb. . .. .. 18
intramarginal overlap 50 9%,

Central body oval to elongated hexagonal, with proximal exoexinal
cap split by approximately 10-15 laesurae (less than 0,5 p broad),
running the full length. The infrapunctate taeniae are much broader
than the laesurae; their width ranges between 1 and 4 u..
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The semicircular bladders have. a rather fine infrareticulum; mesh
width approximately 1,5 u.

The infrareticulum is slightly radially orientated at the bladder
bases only and the mesh width close to the bladder bases is slightly
finer than at the other parts of the bladders.

The bladder bases are straight, unthickened. Distance between the
bladder bases may range between 18 and 28 u; this distance is in
relation to the central body size larger than that of specxes of the
genus Striatites.

Discussion: On account of the small bladders and the large distance
between the bladder bases this new species is assigned to the genus
Protosacculina. It shows some differences with the diagnosis of the
genus Protosacculina (see Jansonrus, 1962): radially orientated infra-
reticulum at the bladder bases.

P, jansonii differs from P. wodehousei Jansomus in its shape of the
central body (less elongated), it differs from P. glabrescens in its larger
number of taeniae, it differs from P. multistriatus (Balme and Hennelly)
Potonié in its smaller number of taeniae.

P. jansonii shows strong resemblance with cf. Striatopinites Zoritscheva
and Sedova, figured by Pautsch, 1958, Micropal., 4: t 1. f 9.

Occurrence: Lower Triassic: Netherlands.

DESCRIPTION OF THE POLLEN -ASSEMBLAGES AND COMPARISON WITH
OTHER PERMIAN AND TRIASSIC ASSEMBLAGES

The rock salt samples investigated contain spore-pollcn _complexes
characterized by a high percentage of bisaccate pollen grains; in this
way they resemble Permian and Triassic complexes described by
other authors. However, in our assemblages this percentage is very
high, approximately 99 %

The other one percent consists of spores, mainly belongmg to the
turma Triletes Reinsch 1881 emend: Potonié and Kremp 1954.
Hpystrichosphaerideae, pointing to a marine sedimentation environment,
are observed in three samples only (in one sample in a large quantity).
They may be assigned to Micrhystridium Deflandre emend. Staplin.
Up to now Hystrichosphaerideae in Lower Triassic spore-pollen com-
plexes have only been known from Canada (Jansonius, 1962),
Australia (Balme, 1963).

A feature which distinguishes our assemblages from those described
by other authors is the percentual composition of the pollen com-
plexes, particularly the ratio between striate and non-striate pollen.
This feature is reproduced in Fig. 3, indicating the ratio striate to
non-striate pollen in all samples 1nvest1gated

From this figure it is evident that the non-striate outnumber the
striate pollen. Non-striate pollen average approximately 91 9, the
striate pollen 8 %. In most Upper Permian and Lower Trassic
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Fig. 3. Percentual composition of the Hengelo assemblages.
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assemblages described up to now striate pollen grains outnumber to
a high degree the non-striate ones. From publications by Klaus the
striate pollen percentage seems indeed to decrease into the upper
part of the Lower Triassic, but nevertheless it covers a very important
constituent of the assemblages. The following scheme shows the
composition of some European samples (after data of Klaus and Stuhl).

striate non-striate totally

Rt (Scythian) Holland - 87 91 99
) Germany 18 82 100

Werfen (Scythian) -+ —1-Austria 50 , 50 100

Zechstein (Saxonian) Austria 50 50 100
Hungary 45 45 90 .

Germany 55 45 . 100

LescHIk (1956) states that the striate pollen outnumber the non-
striate ones in the German Zechstein but he does not give percentages.
From table 3 (Jansonius, 1962) it is clear that a same composition
characterizes the Lower Triassic Canadian assemblages. ,

A study on Lower Triassic assemblages of Western Australia by
BaLME (1963) shows the same feature; in 17 samples the striate pollen
(mainly Taeniaesporites noviaulensis) average approximately 95 % of
the bisaccate pollen grains. However, the ratio between spores and
pollen (1:7) differs from most of the other described assemblages.
From these data it is clear that the composition of our assemblages
resembles most the Rot assemblages from Hannover (Germany)
described by Klaus. ‘
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A second difference from the assemblages described up to now by
other authors is the composition of the group of striate pollen. In
the European Upper Permian and Lower Triassic assemblages
Lueckisporites virkkiae predominates within this group, which specia
is totally lacking in our assemblages.

The group of non-striate pollen has some affinity with that in the
Upper Permian assemblages from Germany, Austria, Northern Italy
and Hungary (Fig. 4). Kraus (1955b, 1963), STUHL (1962) and
ScuHaArscHMIDT (1963) state that Klausipollenites schaubergeri, Falci-
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D: Lablisporites granulatus H. Pityosporites devolvens

Fig. 4. Percentual distribution of the most important species.

sporites zapfei and Fugasporites delasaucer average 40-50 %, in their
assemblages. In our assemblages this group averages about 40 %,.
However, it is noticeable that there are some non-striate species
common in our assemblages which were not observed in large quan-
tities by the authors mentioned above: Labiisporites granulatus (average
28,3 %), Favisporites tenuis (average 7,4 %) and Pztyospontes devolvens
(avcrage 157 Y%o)s« «

Krauvs (1953b c) states that the Lower Triassic is characterized
by the non-striate pollen species Pityosporites hallstattensis*) but he
recently (1963) denied the presence of it in the R6t assemblage from
Hannover. This species does not occur in the Hengelo assemblages.

1) The name P. hallstattensis has not been published in accordance to.the rules
of the International Code of Botanical Nomenclature (art. 34, 38) and conse-
quently it was not valid. It has been figured by Kraus (1953a,-t 2, f 25) without
name. The name has been assigned by Kraus (1953b p. 166) without descnptlon
or holotype. Recently, Kraus (1963) described and figured the same(?) species
under another name: Gigantosporites hallstattensis.
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According to Kraus (1953b), in Austria and Southern Germany
this species is getting rapidly more important from the lower to the
upper part of the Lower Triassic. It may average 60-70 %, in the Rét.
On the other hand, the percentage of Falcisporites zapfei, Klausipollenites
schaubergeri and Jugasporites delasaucei decreases rapidly and averages
only a few percents in the Rét.

From these data published by other authors the differences with
the Hengelo assemblages are clear. The striate pollen percentage has
the greatest similarity with that of the Rt assemblage described by
Kraus (1953), whereas the non-striate pollen do not have much
resemblance with the Rot assemblage and seem to have more charac-
teristics -of Zechstein pollen assemblages. Resemblance could be
found neither with the alpine Upper Triassic and Middle Triassic
pollen assemblages nor with Dutch Middle Triassic pollen assemblages,
nor with Swedish Upper Triassic pollen assemblages.

From this one may conclude that the trend of flora evolution
observed by Klaus (decreasing percentage of Falcisporites zapfei,
Klausipollenites schaubergeri and fugasporites delasaucei, and increasing
percentage of “‘Pityosporites hallstattensis” in the Lower Triassic) is
only a local one and is not applicable to extensive areas.

For this reason this trend does not seem to be very useful for ex-
tensive stratigraphic correlations.

On the other hand, it seems possible that such discrepancies in
the composition of these Lower Triassic spore-pollen complexes
indicate that something may be wrong in the present stratigraphic
correlations which are largely based on similarities in lithological
characteristics. :

TasLe 1

Quantitive distribution of bisaccate pollen species in the Hengelo assemblages.

Sample number - | 1| 2| 3|19| 9| 7|12[13|16|18]14 “(‘%“
~Eridospollenites bentzi 1 1 0,2
E.parvus . . . . . . . .. 6| 2f 5 1] 2| 3|13 3| 5/ 3| 2| 4,1
Jugasporites delasaucei 2( 5 51 2 2| 3 2] 2[ 1] 1| 3 26
. moersensis . . . . . . . . 1 1] 1 11 11 0,5
ausipollenites schaubergeri . 3 5 7 9 7 7 8 7 8 10| 11| 7,4
Falcisporites zapfei . . . . . 26( 26| 25| 25( 24| 24| 30| 31| 24| 31| 32 27,0
Fostaplini . . . . ... .. 2 3 3| 1 3] 2| 5 2 5 4 2 3,0
F. triangularis . . . . . . . - 1] 1] 1 0,3
F?grandis ... ... .. L1 1 1 0,3
Platysaccus papilionis . . 1 1) 51 1 4 1 1 2] 1} 4 2,0
P. hengeloensis . . . . . . . 11 1| 4 1 . 0,6
Angustisulcites klausii . . . . I 1 1 3 0,5
Pityosporites devolvens 13{ 10| 9f 10] 9| 7] 4|10 5 2/ 6| 7,7
Labiisporites granulatus . 33| 30| 25| 33| 28| 30| 26} 23| 27| 31| 26| 28,3
Favisporites tenuis . . . . . 71 8 8 71 71 13f 1| 6] 6|12 7} 7.4
Taeniaesporites noviaulensis . 2l 31 4/ 5| 8 4| 3| 9 12| 2[ 2[ 5,0
Striatites richtert . . . . - . 1 1 2 1 1 0,5
Protosacculina jansonii . . . 1 3 4 3 1f 3] L,3
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