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Summary. The paper presents a description of palynological assemblage zones and subzones
distinguished in Triassic epicontinental sediments of Poland. Microflora of Lundbladispora
obsoleta-Protohaploxypinus pantii zone found in the Lower Buntsandstein deserves special
attention. That microflora. so far unknown in Europe. has been correlated with the micro-
floristic association of “Protohaploxypinus™ reported from Griesbachian of Greenland [5]
and northern Canada [10]. On this basis the described zone has been classified as the
oldest Triassic one. An attempt has also been made to define the age of the described
zones according to chronostratigraphic scheme.

The Triassic strata of Poland were laid down in the eastern part of
an epicontinental basin which occupied the area of Central Europe (Fig. 1).
Continental or lagoonal facies dominated in this area and the facies of
epicontinental sea existed only in the middle part of the Triassic. Miospores,
temporarily occurring together with acritarchs, are important for the stratigraphy
of the Triassic strata of Poland. Assemblage zones and subzones have been
distinguished on the grounds of the appearance and frequence of individual
miospore species. The zones enable distinction and correlation of lithostrati-
graphic units in various regions of Poland with contemporaneous epicon-
tinental strata abroad. An attempt was made toward determination of the
age of the distinguished zones according to the chronostratigraphic scheme,
and in this way to relate the lithostratigraphic division applied in Poland
to the standard classification (Fig. 2). Many difficulties were due to the
occurrence of palynologically barren strata. due to the lack in the literature
of the data on microfloras of some well documented standard stages and
substages, and due to the often problematic position of boundaries between
some stages in the standard classification.

The oldest Triassic zone established in Poland [24] is the assemblage Lund-
bladispora obsoleta-Protohaploxypinus pantii zone (Fig. 2). The characteristic
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feature of this zone is the appearance of the spore genera Lundbladispora,
Densoisporites, and Kraeuselisporites, concurrent with the continuing from
the Upper Permian bisaccate, striated pollen grains of genera Proto-
haploxypinus, Strotersporites., Taeniaesporites and Striatopodocarpites. Note-
worthy is the absence in this assemblage of Lueckisporites virkkiae Potonie
and Klaus, the index species for the Upper Permian. represented by palyno-
logical norms A, B and C, according to the scheme of Visscher [39].

The disappearance of this species and the appearance of lycopod genera
Densoisporites and Lundbladispora is accepted as a base for the distinction
of the oldest Triassic zone. The spores appearing in this zone belong to
the species: Lundbladispora obsoleta Balme, L. willmotii Balme, Densoisporites
playfordi (Balme) Dettmann, Kraeuselisporites cuspidus Balme and Endosporites
papillatus Jansonius. Of the pollen grains, the species Protohaploxypinus
pantii (Jansonius) Orl.~Zwol. (accepted as the second nominal species of the
assemblage (continuing from the Upper Permian. occurs regularly and
abundantly in this assemblage. Less numerous are Strotersporites richteri
(Klaus) Wilson, Tueniaesporites noviaulensis Leschik, Protohaploxypinus pel-
lucidus Goubin. P. samoilovichii (Jansonius) Hart, Cycadopites follicularis
Wilson and Webster, and others.

The next assemblage—Densoisporites nejburgii zone—is distinguished in
Poland [24] in the middle Buntsandstein strata. It comprises three successive
subzones: Densoisporites nejburgii-Acritarcha (PI), Densoisporites nejburgii
(PII) and Cycloverrutriletes presselensis (PIII).

The Densoisporites nejburgii-Acritarcha subzone is characterized by the
first appearance of the nominal species, relatively low percentage of spores,
and concurrence of relatively numerous acritarchs.

The Densoisporites nejburgii subzone is distinguished by the dominance
of the nominal species. Dispersed miospores of Densoisporites nejburgii
(Schulz) Balme show morphological similarities to Pleuromeia rossica Neuburg
miospores. Their plentiful occurrence in the sediments evidences a rich vege-
tation of arborescent lycopods Pleuromeia rossica Neuburg during that period.
Concurrent with it are the species: Densoisporites playfordi (fairly numerous).
Lundbladispora brevicula Balme, Endosporites papillatus Jansonius. Miospores
Punctatisporites triassicus Schulz. Cyclotriletes oligogranifer Madler, C. micro-
granifer Madler appear here. Of the pollen grains noteworthy are: Proto-
haploxypinus pellucidus Goubin (fairly numerous), Platysaccus leschiki Hart
P. papillionis Potonie and Klaus. Taeniaesporites noviaulensis Leschik. Cyca-
dopites follicularis Wilson and Webster.

The Cycloverrutriletes presselensis subzone is distinguished by a microflora
with features in common with that of the underlying subzone. because
of numerous occurrence of the genera Densoisporites and Lundbladispora.
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This microflora is distinguished by the appearance and numerous and regular
occurrence of Cycloverrutriletes presselensis Schulz.
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Fig. 1. Palaeotectonic-palacogeographic map of the European Triassic (after
Brinkmann. considerably supplemented)
l—marine geosynclinal facies from the Lower Triassic onwards. 2—marine epicontinental facies from the
Lower Triassic onwards. 3—continental-lagoonal facies with marine ingressions from the Rot onwards
(German facies with tripartite Triassic). 4—pure continental-lagoonal facies from the Lower Triassic. S—marine
geosynclinal facies. developing during the Triassic

The Voltziaceaesporites heteromorpha zone is distinguished within the upper
Buntsandstein [24]. The microflora of this zone is characterized by distinct
and more differentiated species composition relative to the zone Densoispori-
tes nejburgii. Pollen grains outnumber the spores. These are mostly pollen
grains of Striatites indicative of plant vegetation dependent on warm and
arid climate. The pollen grains are represented by the following taxa:
Succinctisporites grandior Leschik sensu Madler. Angustisulcites klausii Freu-
denthal, A. gorgii Visscher. Striatoabietites balmei Klaus. Protohaploxypinus
samoilovichii (Jansonius) Hart, Brachysaccus ovalis Madler. Hexasaccites
muelleri (Reinhardt and Schmitz) Reinhardt. as well as the multispecies
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genus Triadispora. Among the spores the following deserve mention: Aratris-
porites tenuspinosus Playford. Cyclotriletes triassicus Madler, Kraeuselisporites
ullrichi Reinhardt and Schmitz. Verrucosisporites thuringiacus Madler and
others. Despite the general uniformity of this microflora in all the section of
the upper Buntsandstein (Rot)., in the upper part of this zone appear,
and are sometimes numerous. the following species: Microcachryidites fasti-
diosus (Jansonius) Klaus, M. doubingeri Klaus, M. sittleri Klaus, while
Succinctisporites grandior Leschik sensu Madler (syn. [Hlinites chitonoides
Klaus) increases in number. This enables the distinction of the Micro-
cachryidites fastidiosus subzone in the upper part of the Rot.

The next zone—Perotrilites minor zone is distinguished in the lower
Muschelkalk or, in some sections, in marly beds at the top of the Rot.
There are many forms in common with the upper Buntsandstein in this
assemblage. The distinctive feature is regular and relatively numerous
occurrence of Perotrilites minor (Madler) Antonescu and Taugourdeau-Lantz,
the appearance of Concentricisporites nevesi Antonescu, Cristianisporites
triangulatus Antonescu, and of numerous acritarchs. The latter are represented
by genera Veryhachium, Tasmanites, Leiosphaeridia and Micrhystridium, and
in some sections of western Poland they predominate over miospores.

The Tsugaepollenites oriens assemblage zone distinguished in the middle
Muschelkalk, is characterized by concurrence of the nominal species with
the species Perotrilites minor (Madler) Ant. and Taug.-Lantz and also by
concurrence of numerous pollen grains of genera Triadispora. Microcachryidites
(mainly M. doubingeri), Angustisulcites and by complete absence of acritarchs.
The composition of this assemblage points to continental depositional
environment and plant vegetation characteristic of arid climate.

The Heliosaccus dimorphus zone is distinguished in the uppermost part
of the upper Muschelkalk and in the lower Keuper (without the Grenze
Dolomit) [23]. This microflora is clearly distinct from the microflora of the
middle Muschelkalk (the lower part of the upper Muschelkalk is palynolo-
gically sterile). Numerously occur the spores of the multispecies genus
Aratrisporites, Todisporites, Verrucosisporites. Cyclotriletes. Anapiculatisporites.
pollen grains Minutosacus potoniei Madler, M. gracilis (Scheuring) Orlowska-
Zwolinska, Succinctisporites grandior Leschik sensu Madler. Brachysaccus
neomundanus (Leschik) Madler and others.

The lower part of the described zone is distinguished as the subzone
with Tasmanites in the upper part of the upper Muschelkalk, because of the
large proportion of acritarchs of the genera: Leiosphaeridia. Tasmanites.
Veryhachium. Crassosphaera. Micrhystridium-Baltisphaeridium. The higher part
of this zone. devoid of marine microplankton. is characteristic of the lower
Keuper, containing already some species of limited extent as Palaeospongisporis
europaeus Schulz, Keuperisporites bacculatus Schulz.
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The next in the microfloral succession, the Porcelispora longdonensis
zone, is distinguished in the Grenze Dolomit and in the lower gypsum
beds [23]. Characteristic of this microflora is numerous and regular occurrence
of Porcelispora longdonensis (Clarke) Scheuring, pollen grains Triadispora
sp. div., and regular occurrence of Circumpolles.

Two subzones are distinguished within this zone: the older—Echinitos-
porites iliacoides within the Grenze Dolomite and in the lower part of the
lower gypsum beds. and the younger one—Triadispora verrucata—in the
upper part of these beds (the middle part is sterile).

The microflora of the subzone Echinitosporites iliacoides contains Eucom-
miidites microgranulatus Scheuring, apart from numerous specimens of the
nominal species, as well as, appearing for the first time. individual specimens
of Duplicisporites granulatus Leschik. Praecirculina granifer (Leschik) Klaus,
Camerosporites secatus Leschik, Enzonalasporites sp. div. The pollen grains
Minutosaccus sp. div. continue to occur.

The Triadispora verrucata subzone is distinct from the rest of the assemblage
due to a rapid and distinct increase in number of Triadispora verrucata
(Schulz) Scheuring.

The Aulisporites astigmosus zone is distinguished in the lower part of
the Schilfsandstein [23]. Apart from the nominal species frequent are: Leschiki-
sporis aduncus (Leschik) Potonie, Ovalipollis sp. div. and numerous species
of the genera Zebrasporites, Kraeuselisporites, Gibeosporites, Apiculatisporis,
Camarozonosporites. Annulispora and others.

The Corollina meyeriana zone is distinguished above that large part of
the gypsum Keuper sequence, which is palynologically sterile, within grey
claystones of the top part of the upper gypsum beds of the Keuper, and in
the overlying Jarkowo and Zbgaszynek Beds—described in the Polish literature
as “lower Rhaetic” [23].

The microflora of this zone is characterized by large proportion of
Corollina meyeriana (Klaus) Venkatachala and Goczan, C. zwolinskai Lund,
Classopollis classoides (Pflug) Pocock and Jansonius, Granuloperculatipollis
rudis Venkatachala and Goczan, Enzonalasporites sp. div. This zone is divided
into three subzones: a--dominated by the genera: Corollina and Granulo-
perculatipollis at the top of the upper gypsum series; b—with differentiated
species composition and a noteworthy appearance of individual specimens
of Ricciisporites tuberculatus Lundblad—in the upper part of the Jarkowo
Beds and in the lower part of the Zbaszynek Beds; c—is distinguished by
the presence of Rhaetipollis germanicus Schulz—in the upper part of the
Zbaszynek Beds.

The Ricciisporites tuberculagus zone includes the microflora of the Wieli-
chowo Beds—“upper Rhaetic” according to the lithostratigraphic division
used in Poland. This zone is dominated by Ricciisporites tuberculatus.
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Lundblad. accompanied by the index species like Triancoraesporites ancorae
(Reinhardt) Schulz. Limbosporites lundbladii Nilsson, Semiretisporis gothae
Reinhardt. Cornutisporites seebergensis Schulz and others [23].

Comparison and correlation of the microfloras of the palynological
zones established in Poland with similar microfloras in the world.

The microflora of the Lundbladispora obsoleta—-Protohaploxypinus pantii
zone distinguished in the lower Buntsandstein of Poland correlates well with the
microflora of the “Protohaploxypinus” association concurrent with Otoceras
in the deposites of the Griesbachian stage in East Greenland [5] and in
the Canadian Arctic Archipelago [10]. In the scheme of Tozer [33], the
Griesbachian stage belongs to the lowermost Scythian.

The microflora of the Densoisporites nejburgii zone closely resembles
the microflora described from the middle Buntsandstein of G.D.R. [27, 29]
and from the Lower Triassic of the Moesian platform in Roumania [35].
A similar tendency in the development of the Triassic floras, marked by
the domination of spores Lundbladispora and Densoisporites, is observed
in very distant areas. Due to this, the microflora of the discussed zone
can also be compared to the microflora described from the Scythian of the
Salt Range section in Pakistan [4]. on Madagascar [12]. and in Australia
[3. 7, 14}.

The microflora of this zone, namely the subzone PII with the domination
of spores Densoisporites nejburgii (Schulz) Balme and the subzone PIII with
spores of Cycloverrutriletes presselensis Schulz may be correlated already with
the microflora of the Olenekian-Columbites zone of South Mangyshlak
[6]. and Moscow Syneclize [15].

The microflora of Voltziaceaesporites heteromorpha zone distinguished in
the Rot correlates positively with coeval floras of many countries in Europe,
especially in G.D.R. [20, 25, 28, 29], F.R.G. [9], the Netherlands [11],
eastern France [1]. Great Britain [31]. A similar microflora has been described
from the Werfener Schichten of the Alps by Klaus [17].

Out of Europe some eclements of the lower part of this zone, as the
presence of the genera Aratrisporites, Angustisulcites, Triadispora and Vol-
tziaceaesporites. are reported from the Olenekian (upper Scythian). The presented
comparisons suggest that both, the microflora of the middle Buntsandstein
and probably the microflora of the lower Rot. are time equivalents of
the Olenekian.

Nevertheless, it is difficult now to draw the boundary between the Scythian
and Anisian in the palynological sense. due to divergent opinions expressed
in the literature. The microflora of the Voltziaceaesporites heteromorpha
zone can be dated as Spathian (upper Scythian) by analogy to the micro-
flora distinguished by Fisher [10] in the Canadian Arctic Archipelago.
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A contrary conclusion stems from the reference of this microflora to the
scheme of Visscher and Brugman [40]. According to these authors, charac-
teristic of the Spathian are the species Densoisporites nejburgii (Schulz)
Balme and Cycloverrutriletes presselensis Schulz which determine the micro-
flora of the middle Buntsandstein in the Polish sections. In this approach
the microflora of the Voltziaceaesporites heteromorpha zone would correspond
as a whole to the Anisian.

Comparison of this microflora to that of the Rot of F.R.G., studied
by Doubinger and Biichmann [9] suggests that the lower part of this zone,
distinguished in the lower Rot, corresponds to the association I, dated
as upper Scythian, while the upper part of this zone, with Microcachryidites
grains, corresponds to the association II, dated as Anisian. This conclusion
is also corroborated by the resemblance of the microflora with Microcachryidites
to the microflora Upper Bunter -Gres Voltzia in Alsace. formerly conventionally
regarded as late Scythian, and recently dated as Anisian. On the other
hand, the Olenekian (Scythian) flora lacks the Microcachryidites grains,
in accordance with the suggestions presented above.

Thus the problem of the Scythian-Anisian boundary seems to
remain open. It is possible that this boundary should be drawn at the
beginning of Voltziaceaesporites heteromorpha zone (Rot) or at the appearance
of the Microcachryidites grains, i.e. at the boundary between the lower
and the upper Rot.

The Perotrilites minor assemblage displays features of the assemblage
of the lower Muschelkalk over the epicontinental areas of Europe. i.e.
in France [32] and in Germany [20].

The microflora of the next, Tsugaepollenites oriens zone, contains elements
in common with the microflora of the middle Muschelkalk of France [17].

The microfloras of both mentioned zones correlate with the microflora
of the faunistically documented Anisian of the Eastern Carpathians [2].

The microflora of the Heliosaccus dimorphus zone, found in the upper
part of the upper Muschelkalk and lower Keuper, is commonly described
as Ladinian in age.

The Porcelispora longdonensis zone. distinguished above, was determined
by the author as corresponding to the Karnian. This conclusion is based
on the appearance of pollen grains Circumpolles. until recently considered
to be characteristic of the Karnian [16]. and on a sudden increase in
frequence of Ovalipollis sp. div. Now. when it appeared that the group
Circunmpolles occurs already in the Ladinian. the above interpretation should
be revised. Also the Echinitosporites subzone still contains Ladinian elements.
The age of this microflora is interpreted alternatively as Ladinian or
Karnian.

The Triadispora verrucata subzone is unquestionably Carnian in age.
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The microflora of the Aulisporites astigmosus zone correlates with the
clearly coeval microflora over the epicontinental areas of Europe—in G.D.R.
[27]. Switzerland [9], and with the microflora of the Julian substage (middle
Karnian)}—Halobia rugosa zone (Carnites floridus in the Alps [8]).

The microflora equivalent to the Tuvalian substage (upper Karnian)
is not found in Poland. probably because of the lack of microflora in the
most part of the upper gypsum series of the Keuper.

The microflora of the Corollina meyeriana zone, especially of its upper
part, distinguished within the Jarkowo and Zbaszynek Beds. correlates with
the microflora of Steinmergel Keuper in G.D.R. [30]. and of Postera-
Schichten in F.R.G.. and of “lower Rhaetic” sensu germanico in Denmark
[18].

The microflora of the Ricciisporites tuberculatus zone. distinguished in
the Wielichowo Beds contains index species of wide areal distribution.
To the west of Poland these species characterize the “middle” and “upper
Rhaetic” sensu germanico in G.D.R. [30]. F.R.G. and Denmark [18]. and
in the upper part of the Westbury and Cotham Beds in England [22. 35].
To the east of Poland a similar microflora occurs in the Novorayskaya
Formation in the Donetz Basin [13. 26].

With regard to the age of the microfloras of the Corollina meyeriana
and Ricciisporites tuberculatus zones. the following conclusions can be drawn.

Miospores characteristic of the Corollina meyeriana zone are first ascertain-
ed in the Norian (Rhabdoceras suessi zone) of the Alps. They persist in the
Rhaetian deposits (Choristoceras marshi zone) where miospores characteristic
of the Ricciisporites tuberculatus zone gradually appear.

The similarity of the upper Norian and Rhaetian floras [21] and divergent
opinions on the placement of the boundary between the two stages (proposal
of extending the range of the Rhaetian after Wiedmann and others [36],
and the contrary proposal by Tozer [34]--to extend the Norian by including
the Rhaetian into it), render difficulties in determining the precise chrono-
stratigraphic position of the uppermost Triassic in epicontinental areas. In
this situation. the deposits described in Poland as the “Rhaetic” should
be regarded as equivalent to the Norian and Rhaetian stages of the Alps.

The author is deeply indebted to Professor S. Dybova-Jachowicz for
discussions on palynological problems and Professors J. Znosko and R. Dadlez
for their comments and advice. Any errors in the above interpretations
should be attributed solely to the author.

GEOLOGICAL INSTITUTE RAKOWIECKA 4 00-97S WARSAW
(INSTYTUT GEOLOGICZNY WARSZAWA)
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T. OpJ'lOBCKa-3BOJ'lHHbCKa. ITaauHoNOrHYecKHE 30HBI 3MHKOHTHHEHTAJILHOIO TpHaca [loabim

Mukpoduiopa oTIMuYEHHas B 3NUKOHTHHEHTanbHOM Tpuace Ilonbwm sBaseTcs 6a3oi
A1 ONpeAeNeHHs] NaJHHOJIOTHIECKHX KOMIIEKCOBBIX 30H M MOA30H. OTJIMYEHBI ClEAyIOlIHE
sonsl: Lundbladispora obsoleta-Protohaploxypinus pantii xapakTepu3yeT HHXHHI NECTpHii
necyaHuk. Mukpoduiopa 3ToH 30HBI NMpOSABIAAET OTHETIMBOE nNoaodue K accounauuu Pro-
tonaploxypinus u3 rpucbaxa T'pennanamm [5] m Ha 3TOH OCHOBE MOXET OBLITh NpH3HAHA
KaK camas crapas Tpuacopas 30Ha B Iloselne Densoisporites nejburgii oTnuueHa B cpeaneM
nectpoM necuaHuke. CuctemMa MHKpOQUIOpbl TNpOSABISET CBOWCTBA MHKPOQUIOpHI OJIEHEKA
1o%Hero Manrbiiaka [6]. 3ona Voltziaceaesporites heteromorpha xapakTepuiyeT BepxHHMi
NECTPLIA MNECYAHHUK, KOPPEIHPYET C MHUKpodopoll pITckoro sipyca B 3NMKOHTHHEHTAJILHOM
6acceiine Epponel, a Takke BepxHero BepdeHckoro sipyca B Anbnax. O6cykaaeTcs ee npu-
Ha/UIEXHOCTh K CKM{CKOMY wiM aHu3elickomy sipycy. 3ona Perotrilites minor oxsaTeiBa v
MEDIeIUCThie CIOM (BEPXHMH PITCKMil APYC WJIM HWXKHHH DaKOBHHHBIA M3BECTHHMK), a TaK.
HMXHHHA pakoBeHHbIA H3BecTHAK Tsugaepollenites oriens — cpeaHMii paKOBEHHBIH H3BECTHSAK
Mukpoduiopa nocneAHUX ABYX 30H NMPOSBISET CBOWCTBA THIUIMYHBIE IS aHHU3MHACKOTO ApyCil.
3ona Heliosaccus dimorphus oxBaTbiBaeT BEPXHHH DaKOBMHHBIH M3BECTHAK M HIXHHIA Keil, p
(6e3 rpaHMyHOro aonomurta). Bek 3TOH MHMKPOQUIOPHI MOXHO ONpPEdENMTh KaK JIAAHHC:: H
spyc. 3oHa Porcelispora longdonensis onpenenena Ans rpaHMYHErO OOJOMHTA M HHXL
THNICOBBIX CI0€B. MUKpodOpa rpaHuYHOrO AOJIOMHUTA CONEPKHT €LIE IEMEHTH JIaAMHCKO) )
Apyca, a €€ XpOHOCTpaTurpaduyeckas MO3ulMs OCTAeTCs €lle ANCKYCHOHHOH. He Bo3Byxaaer
COMHEHHS CYMTaTh KaK KapHMACKMH SPYC BBICLIYIO 4acTh 3TOH 30HBI OXBATHIBAIOILYIO BBICLIYIO
4aCTh HHXHHMX cioeB runca. 3oHa Aulisporites astigmosus oxBaTeiBaeT MuKpoduOpy Tpoc-
HHMKOBOTO MECYAHHKA H €ro BO3pacT MOXeT ObiThb ONpeaesieH Kak KapHuK (onmil) B Anbnax.
3ona Corollina meyeriana ycTaHoBi€Ha B CaMO#l BBICOKOM 4acTM BEPXHMX TMIICOBBIX CJIOEB,
a TaKXe B MNOOYCPENHO BBLIACJICHBIX B [PAaBHEHCKHX, SPKOBCKMX M 30GOHIUMHELKHX CIIOfX.
3ona Ricciisporites tuberculatus oTiM4eHO BO BEJIMXOBCKMX CJIOSiX. XPOHOCTpaTHrpaduuecKas
NO3HLHSA NOCIHEAHMX [BYX 30H Bycuwiero Tpuaca IlosbliM MoxeT ObITH ONpenencHa Kak
HOPHHCKHA-PITHIACKMH spycC.



