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ABSTRACT: The resultsare here reported of palynological studies on the Middle 
Bunter, the Rot and the Muschelkalk, from 4 borehole profiles in Western Poland: 
Połczyn IG-l, Gorzów Wlkp. IG-l, Sroda IG-2 and Otyń IG'-l. Seven characteristic, 
stratigraphically important microflora assemblages have been diffetentiated which 
were used as . a basis for the palynological correlation of deposits. The presence of 
index species made it possible to compare the microflora here described with that 
of the same age from sediments of the epicontinental facies and the Alpine Triassic 
of Europe. This served as abasis for palynologieal documentation of the Lower 
and Middle Triassicof Western Poland mostly without fauna. 

INTRODUCTIQN 

. . 

The paly'nological studies of the Bunter and Muschelkalk have been 
carried out in Western · Poland in '4borehole profiles showing great 
thickness of sediments and a typical lithologicai development. 

Profile Połczyn lG-l is the northernmost one in Pomerania. Boreholes 
Gorzów Wlkp. lG-l, Środa 19-2 and Otyń lG-l are successively situated 
farther south within the Fore-sudetic area, the last named boreholebeing 
but fragmentarily investigated inwhat palynology is concerned (Fig. 1). 

lnthe profiles under consideration the Rot sediments ' are those sup
plying most adequate faunal documentation. A characteristic fauna 
bearing the index species Costatoria costata- (Zenk.)has been observed 
inboreholes GorzÓw ,Wlkp. lG-l (Gajewska 1964, Senkowicżowa 1965), 
and Środa lG-2 (l. Gajewska - in press). 
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The microflora being described in the present paper is abundąnt and 
supplies data for a relatively complete documentation of ' the Bunter and 
Muschelkalk sediments in the area here under · consideration. 

80llic SeO 

. Fig. 1. Localization of investigated borehole 
profi1es 

This microflora is characterized by great · numerical and specific 
abundance of plants represented by spores, pollen grains and micro
plankton from the Acritarcha Evitt group. Observation of particularly 
important changes in the specific composition provided a basis for the 
differentiation of characteristic palynologic-stratigraphic assemblages 
suggesting the microfloristic correlation of sediments in the various 
profiles here considered· (Fig. 2). 

The presence of index species has proved very useful for correlation 
with the Lower and Middle Triassic microf1ora known from outside of 
the Polish territory both in the epicontinental and the Alpine Triassic 
facies of Europe. 

The results of the palynological analysis of the deposits under consi
deration are shown in diagrammatic tables illustrating the occurrence of 
microflora in profiles: Gorzów Wlkp. 1G-1 (Fig. 3), Połczyn 1G-1 (Fig. 4) 
and Sroda 1G-2 (Fig. 5). The per cent values given in thesize divisions 
are estimative because of the ' often strongly damaged exine prohibiting 
the identification of miospores. Hence, the age of the sampies and the 
stratigraphic conc1usions are based chieflyon the qualitative composition 
of the well preserved microflora. 
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Fig: 2~ Lithological arid palyriological coirelationoftheMiddle-Bunter, Rot and Muschelkalk sediments 
in the profiles of: Polczyn IG-l, Gorzow Wlkp. IG-l, Sroda IG-2, Otyn IG-l 

1 - sandstones, 2 - siltstones, 3 - grey and dark-grey mundstones, 4 - variegated mundstones, 5 - marls, 6 - limestones 
7 - dolomites, 8 - gypsum and anhydrites, 9 - conglomerates, 10 - outwashed surface, 11 - samples taken from aggregates -

palynologically barren, 12 - samples palynologically barren, 13 samples containing micrQfiora 
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Descriptions of species of stratigraphic importance, also of the newly 
created species Sphaeripollenites plicatus Orł.-Zwol., as well as of the 
new combination of the species Minutosaccus (al. Protodiploxypinus) gra
cilis (Scheuring) Orł.-Zwol. will be given in a paper by Orłowska-Zwo
lińska (1979). 

When working out the present paper the lithostratigraphic scheme 
of the Middle Bunter and of the Rot accepted by the writer was that 
determined for Western Pomerania by Szyperko-Sliwczyńska (1966, 
1973). Thelithostratigraphic division of the Rot deposits in boreholes Go
rzów Wlkp. IG-l, Sroda 1G-2 and Otyń IG-l are given after Senkowiczo
wa (1965; in press), for the Muschelkalk deposits in borehole Gorzów 
Wlkp. IG~l after Senkowiczowa (in press) and in borehole Sroda IG-2 
after Gajewska (in press). 

Very sincere thanks are here due to Dr. A. Szyperko-Sliwczyńska, Dr. l. Ga
jewska, Dr. H. SenkoWiczowa and Dr. T. Marcinkiewicz for their most valuable 
advice, discussions and critical remarks concerning the stratigraphy of the Lower 
Triasste, also for making accessible the yet unpublished descriptions of some profiles. 
Mrs. D. Oleksiak must be thanked . for the photography of miospores and the Acri-
tarcha. ,I: ..•. I 

CHARACTERISTICS OF THE MICROFLORA 

The data obtained by the palynological investigations of the profiles 
Gorzów Wlkp. IG-l, Połczyn IG-l, Sroda IG-2 and Otyń IG-l may be 
summarized giving a description of the well characterising Triassic 
microflora from the Middle Bunter to the Lower Keuper. The miospores 
found there indicate a luxuriant land vegetation, while the occasionally 
abundant planktonie organisms suggest marine sedimentary environ
ments. The microflora here described is rich both numerically and 
specifically. The presence may be observed of even Paleozoic genera, 
especially striate pollen grains of importance in the Lower Triassic, oi 
short-range species within the Triassic, also the appearance of species 
passing into younger deposits. 

The differentiation (}f the specific composition, also of the quantitative 
participation of the particular elements in this rich fossil group, due to 
evolutionary changes and to climatic oscillations, constitute their valuable 
signi:ficance in the study of Triassic stratigraphy. 

The characteristic assemblages of microflora distinguished in the 
profiles here considered are marked in the diagrammatic tables by 
symbols lettered. PI, Pll, PIlI, R, WI, WII, WIlI to facilitate their com
parisons and correlations (Fig. 2) .. 
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MIDDLE BUNTER 

The oldestWddle Bunter sedinients here analyzed a:re those ' ElOcountered ' in 
profiles Gorzów Wlkp; IG:"l, Środa IG-2 and Otyń IG"'L, 

The microflora they yield is characterized by the regular, occasionally 'abilndant, ' 
occurrence of Densoisporites and Lundbladispora. Three assemblages of Middle 
Bunter microflora have been ' differentiated and are marked by the symbols' PI, 
Pll arid PIlI.' ' 

'ni.e flrst asse~blage - PI - has been observedin sediments of the lowe~~ost 
part of theMiddle Bunter in borehole Gorzów Wlkp. IG-l at a depth from 2172.3 
to 222L5 metres. It is poorly represerited by miospores' comprisingbut few species: 

Den8ot8Po~łte8 (al. Luniibiadłspora) nejburgłł (Schulz) Ba1me 
Endosporłtes papUlatua .Tanson1us " , 
CycŁotrUetes oUllograntfer , Mildler 
SphaertpoUenłtes sp. div. ' 
Mono8ulcttes sp. div. 

Ahother characteristic feature of this assemblage is a fairly abundant pręsence 
of mięroplankton representing the 'genera Micrhystridium and, Veryhachium (Fig. 3). 

The assemblage marked Pll, for which. the nrune ~'DenSoisporites nejburgii'; , is 
here _suggested .has been differentiated from the above assemblage PI in the Gorżów 
Wlkp. IG-Lprofile at a depth from 2100.3tó 2125.1 m, also in the Środa ,IG-2;f!rofile 
(between 2397.0 and 2410.0 m) and in the Otyń IG:"'l profile at a' depth ' between 
547.6 and 573.0 metres. The lastnamed assembłage is best devoloped in the' Środa
IG-2 profile (Fig. 5) where it is characterized by ' the predominance of the species 
Densoisporites (al. Lundbladispora) nejburgii {Schulz) Balme (pl. 2, Figs 4-5). 

There is an abundance ofthe species: 

Dellsotsporttes playtordt (Balme) Det~ann - Pl. 2, Fig. 7 
Densotsporttes sp. ' 
Endosporłtes paplllatus .Tanson1us - ,PI.l,li'ig. 8, 7 
Lundbladtspora brevicula Balme - Pl. 2, Fig. 8. ' 

, The species: 

punctatisporttes trtaosstcus Schulz - Pl. 2, Fig. 3 
Cyclotrtletes oUllograntter Mildler 
C. microgranifer Mildler 
Platysaccus papilionłsPoton1e & Klaus - Pl. l, Fig. 4. 
P. leschtkt Hart - Pl.- l, Fig. 1 
Protohaploxypinus peUuctdus Goubin- Pl. l, Fig. 5 
SphaertpoUenites sp. div. ' 
Taeniaesporttes noviaulensts J.,esch1k 
Cycadopłtes co:rti Visscher ..;... Pl. l, Fig. 2, 

and others (Figs 2 and 5) occur regularly though in smaller ' abundance. 

'The assemblage PIlI ~ for which the name "Cyclotriletes presselensis" is being 
suggested - is connected with the uppermost part of the Middle Bunter (Otyń 

, profile between a depth of 487.6 to 511.5 m; Środa profile between2371.0 and 
2393.5 m). 

The above assemblage is a continuation oi assemblage Pll. It contaiils,side by 
side with specimens of the genera Densoisporites, LundbZadispora and the species 
Endosporites papiZZatus and others known from the Pll assemblage with , a pre
dominance of the species CycZoverrutriZetes presseZensis Schulz (Fig. 5, Pl. 2, Figs 
l, 2).The latter species occurs regularly, occasionally in' abundance, it has a short 
vertical range and a wide geographical expansion. -
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Assemblage· PILI has not been observed in profile Gotżów WIkp.IG-l, thismay 
be referred fo the considerable reduciicin Within the above profile of the Middle 
Bunter sediments (Fig . . 2). 

·~R~T· 
". 0 , 

Rot deposits have been investigated in profiles Gorzów Wlkp. IG-l, Połczyn 
IG-,1 and Sroda IG-2. The name suggested by the writer for a: characteristic 
;issemblage ofmicroflora: di:tferentiated in the Rot sediments under. the symbol !'R" 
is "Voltziaceaespo-rites heteromorpha". It is bestdeveloped in profile Połczyn IG-l 
(hetween 1756.4 and 1881.8 m) and in profile Gorzów Wlkp. IG-l(between 1958.3 and 
2048.8 m) where it overlies the Middle Bunter assemblage ofmicroflora (Figs 3 
ąnd .,4). Its development is poorest in profileSroda (at adepth betweeil 2236.0 and 
2800_ m) (Fig. 5). 

The composition of . the Rot assemblage is characteriżed by strongspecific 
differentiaiion as compared with that in the Middle Btinter. This reliably ; indicates 
a clearly defined rriicrofloristic boundary between these two lithostratigraphic units. 

Spores quantitatively predominant in. the spectre of the Middle Bunter occur 
but singly and spor;idically in the Rot. Pollengrains are here the dominant element. 
Disaccate pollen grains with the. characteristictrilete mark, assigned to the genus 
Triadispora, are numerous. The genus Triadispora makes its first appeararice in the 
Rot dępositswhere it is encountered both, regularly and· commonly. In the sampies 
here examined it is represented by: 

Trładispora crassa - Pl. 6, Fig. l, 2 
T. pUcata Klaus ~ Pl. 6, Fig. 8 

and a major group of grains only generica:lly identified because of · the damaged 
exine. 

·Among the Disaccitriletes grains a characteristic Triassic genus, the Angusti
sUlcites, isfound; represented chiefly by the spedes: 

Angusttsu!cttes klausit Freudenthal - Pl.ł, Fig. 3 
A. gorpU Visscher. 

Striate pollen grains belonging to the genera Striatites ,(Pant) Jimsonius - in
cluding a characteristic species S. samoilovichii Jansonius (Pl. 5, Fig. 2), also Tae
niaesporites (Leschik) Klaus, Striatopodocarpites (Zoricheva .& Sedova) Hart. and 
Striatoabietites (Sedova) Hart. The latter genus is represented regularly by two 
Triassic species: 

Strłatoabietites alltugti Visscher 
S. balmei Klaus - Pl. ł, Fig. l, 2. 

From among the disaccate pollen grains those most noteworthy are the regularly 
occurring grains of Voltziaceaesporites heteromorphci Klaus (Pl. 5, Fig. -1). Other 
pollen :grains here encountered are: 

Brachysaccus ovalis Midler 
Hexasaccttes muellerł (Re1nhardt li: Schmitz) Reinhardt - Pl. 3, Figa 3, 4. 
Microcachr!lłdites doubingerłKlaus · "- Pl. 6, Figi ł; ·8 ..• . . . 
M. fastidiosus (Jansonius)· Klaus - Pl. 6, Fig .. 3 
M. Bitt!erł Klaus - Pl. 6, Fig. 7 
P!atysaccus triasBicus· MidJ.er - Pl. 6, Fig. 5 . 
Succincttsporites grandior Leschlk sensu Midler -Pl. 5, Fig. ·5 
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Spores, whose per cent content in the Rot spectre is notably lower than that 
of the pollen grains, are represented by species with great stratigraphic importance, 
i.a. by; I 

AratriBportteB tenuiBpłoosuB Playford - PL 3, Fig. 2 
Cyc!otrUeteB triasBłCUB Midler - Pl. 3, Figa 5, 8 
KraeuBe!iBporiteB u!!rłchł Reinhardt &: Schmitz - Pl. f, Fig. 6 
VerrucoBłsporiteB pseudomoru!ae Vis.cher 
V. thurłngłacuB Midler - Pl. :t, Fig. II! 

. It should be noted that in the assemblage under consideration the spores of 
Densoisporites nejburgii (Schulz) Balme occur sporadically as single specimens. 
Thisobservationcoincides with Schulz's view · (1966) that the above species, pre-' 
dominant in the Middle Bunter, is a form disappearing in the Rot. 

The microfloristic assemblage investigated in. the boreholes of Western Poland 
is .characteristicof all the Rot sediments. A closer classification of the Rot on the 
basis of microflora calls for further investigations. So far it is only possible to 
.attempt the identification of microflora in the upper part of the Rot. This suggest
ion is based on the numerical increase ofgrains of the genus Microcachryidites, 
particularly of the species M. fastidiosus (Jansonius) Klaus, as well as of grains 
belonging to M. doubingeri Klaus and M. sittZeri Klaus. The pollen grains so pro
minent in the uppermost Rot have not been found in its lowermost part,· some 
sporadical specimensof M. sittZeri excepted. Moreover, pollen grains Succinctispori-. 
tes grandior Leschik sensu Miidler are more numerous and regularly dispersed in 
the upper part of the Rot, while those of Triadispora are of greater importance 
in the lower part because of their more regular abundance. Hence, itseems reason
able to suppose that the differentiation of microflora reflects changes in the 
sedimentary conditions. The pollen grains of Tricutispora ate more numerous in that 
part of the profile where gypsum and anhydrites occur in larger amounts. On the 
other hand, in . the upper part of the Rot, where sedimentation takes on a carbo
naceous-muddy character, the number of Triadispora grains decreases while those . 
of Microcachryidites grow distinctly more numerous. This may, therefore, be a 
reliable basis to recognize the microfloristic differences of the upper part of the 
ROt. In borehole Połczyn IG-l this is referred to zone C (Szyperko~Sliwczyńska . 
1966), in borehole Gorzów Wlkp. IG'-l to the Wilczkowice beds (Senkowiczowa 1965). 

The Rot assemblage in the Gorzów Wlkp. IG-l profile aIs o occurs in sediments 
assigned to the lowermost part of the Muschelkalk. Palynological studies, carried 
out so far, do not provide doubtless evidence for their assignment to the Rot or 
to the Muschelkalk. There is a notable lack in the literature (Fischer 1972, Smith 
& Warrington 1971) of palynological criteria concerning the separation of the sedi
ments here considered. 

THE MUSCHELKALK 

The most complete picture of microflora in the Muschelkalk deposits has been 
provided by the Gorzów Wlkp. IG-l profile. An assemblage named WI has been 
differentiated in tne Lower Muschelkalk sediments overlying the microfloristic 
assemblage of the ROt. It has yielded single specimens of the pollen grains of Pla
tysaccus sp., Striatoabietites bcilm.ei Klaus, MicrocachryiditeBsp. div. et al. The correct 
;łssignment of the WI assemblage is indicated by . theabundance of microplankton 
specimens from the Acrftarcha group. Leiosphaeridia are predominant, also the 
genera Micrhystridium, Baltisphaeridium and Veryhachium. 
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The presence of microplankton, characterized by long stratigraphic ranges is 
controlled by the facies since this indicates the marine sedimentary environment. 
The last named assemblage is not an accurate age indicator of the deposits. It has 
namely been differentiated in the profile as the successive assemblage in the micro
floristic sequence. It differs from .the underlying Rot assemblage as well as from 
the well defined overlying WIl assemblage. The WI assemblage lacks numerous 
species characteristic of the Rot, its most significant feature being the abundance 
cf microplankton (Fig. 3) indicating increased marine transgression. 

The next assemblage WIl of the richmicroflcra, which the WTiter suggests 
to calI "TsugaepoUimites oriens" has been differentiated in the Middle Muschelkalk 
sediments of Gorzów Wlkp., at a depth from 1767.0 to 1800.4 m. It is characterized 
by the presence of genus Triadispora, while the numerically predominant species 

. here is T. pUcata {Pl. 7, Fig. 2) in opposition 'to the Rot assemblage, species T.crassa 
(pl. 1; Fig. 1) being second to it. There is also an abundance of the following 
species: 

Apiculatisporites plłcatus Visscher - Pl. 7, Fig. 8 
Klausipolle.nttes sp., 
Mtcrocachrlltdttes doubłnl1ert Klaus 
M. lasttdioBuB (J'ansoniuB) Klaus - Pl. 7, Fig. 3 . 

and li regular occurrence of 

. AratTiBporiteB tenutspinosus Playford 
Altsporttes sp. ' 
Anl1usttsulcttea klausił Freudenthal 
A. I1randis(Freudenthal) Visscher 
Striatłtes sp. 
VoltziaceaeBporiteB nephroBaccus Klaus. 

On the other hand, no specimens of Voltziaceaesporites heteromorpha Klaus 
have been enccuntered. Spcradically they are found in sediments ycunger than 
the Rot. 

Of particular importance is the presence in the sediments here ccnsidered cf 
the species: 

PerotriltteB minor (MlI.dler) Antonescu & Taugourdeau-Lantz - Pl. 7, F!gs li, II 
TBugaepolZenites orten. Klaus - Pl. 7, Figs 4, 7, 8. 

The fcrmer is recognized as an index species cf the Muschelkalk (Taugourdeau
·Lantz 197~), while the latter has sc far been repcrted only from the Middle Mu-
3chelkalk ,(Klaus 1964, Warringtcn 1974). 

Sediments cf the lcwer part cf the Upper Muschelkalk, overlying the palync
logically documentedMiddle Muschelkalk, have nct yielded any ~pcrcmcrphs from 
the prcfiles under consideraticn. 

The differentiated micrcflora assemblage WIlI, whose characteristicfeature 
ts the high per cent content of planktonic species, is already in contact with the top 
part of the Upper Muschelkalk. ' 

The miospores are represented by a great abundance of genus Aratrisporites, 
chiefly thcse' of the species . A. granulatus (Klaus) Plilyford & Dettmann. A. coryli
seminis Klaus, A. tenuispinosus Playford, A. fimbriatus (Klaus) Playfcrd & Dett
mann are' also common;· The genus Todisporites with the m-edominant species 
T. cinctus (Maliavkina) Orłowska-Zwo1lńska is also aBundant in the WIlI assem
blage. 

In the abo.ve assemblage the first appearance is made in a Triassic profile oI 
the following species: 
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Accinctisporttes .ligatus Leschik ' 
. Anapiculatisporttes telephorus (l'aut!!ch) ,Klaus 
Co;rugatisporites scanicus Nilsson . . . 
LeschiktsPoTts aduncus(Leśchik) Potonie' 
MicrorettcUlatisporites opacu8 Kiaus 

. Minutosaccus (al. protodiploxypinus) I1ractlts(SCheuring) Orłowska-Zwollńska 
~odosporttes .amieus sclieuring et al. .. , 

Themiospores found in the spectre here considered also persist in the óver
lying LQwer Keuper .· deposits. 

Microplankton,occasionally more numerOUS than the miospores is represented 
in notable ·abundance in the WIlI assemblage by: Leiosphaeridia sp; div., Tasma
nites sp. div., CrassosPhaera sp., Veryhachium sp. div., 'Micrchystridium sp., div. 
and BaltisphaeTidium sp. div., (Pl. 8, Figs 1--9)~ . . 

In the overlying Lower ' Keuper deposits the,x.e is . adecrease in the amollnt ' ~f 
plankton accompanied by changes in its specific composition markedby the absence 
of genera Leiosphaeridia, Crassosphaera and Tasmanites. . . 

The palynologica! boundary, expresseci in the' ~i~ture of microfl~ra ina change 
of the per cent content of microplankton, reflects the · facia! changes that occurred 
in Poland between the marine facies of the Muschelkalk and the Umnicone of the 
Lower Keuper. 

CONCLUSIONS AND CORRELATION WITH THE CONTEMPORANEOUS 
MICROFLORES OUTSIDE OF POLAND : 

. The Bunter and Muschelkalk microflora worked out .from the profiles 
here considered contains char~cteristic species which reliably suggest the 
differentiation of separate, stratigraphically important assemblages.· This 
has made it possible to document and correlate the Lower and Middle 
Triassic sediments from profiles of Western Poland, also to compare 
those of the same . age from . th~ epicontinental and Alpine facies of the 
European Triassic. 

The microflora of the l.\IJ;iddle Bunter from profiles in Western Poland 
can be very c1early correlated with analogous f10ras in' the German De
mocratic Republic (Schulz 1964, 1966) and the Moesian Platform ofRu
mania (Venkatachala, Beju & Kar 1968). The Polish microf1ora also dis
plays features in common with that of·the lower part.of the Baskunczak.:. 
ska series in the vicinity of the Central Pre-Caspian, also the Olenek of 
thesouthern Mangyshlak (USSR- Bogacheva & Vinogradova 1973). It 
wiU be interesting to note that in the work by Movshevich & Kozur' 
(1975) the major part of the Baskunczakska ~eries has been recognized as 
corresponding to the Rot with only its lowermost paTt corresponding 
to the upper part of the Middle Bunter.The writer supposes that the 
existing palYlłological eviderice allow~ the' correlation 'of the lower part 
óf the Baskunczakska series in the' ~icinity of the Central Pre-Caspian 
withthe uppermostpartof the Middle Bunter both in Poland and in the 
German Democratic Republic, 
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The PI, Pll, PIllassemblagesdifferen:tiated in the Middle Bunter 
microflora from profiles of the Fore-sudetic monoc1ine (Gorzów Wlkp. 
IG-l , Środa IG-2 and Otyń IG-l) occur insediments comparabie, on litho
stratigraphiC eviderice . (Szyperko-Śliwczyńska 19!j'3, and unpublished ma
terial) with thePomeranianandPołczyn series distinguished in western 
Pomerania (Połczyn IG-l profile, Fig. 2) . 

. Sediments from the above profiles containing thePlassemblage may 
be regarded as age-correspondents of · the, lower, Pomeranian ·series; those 

'with theassemblage Pll as corresponding in age to the 'upperPomeranian 
series and the lower part of the Połczynseries, while sediments with the 
assemblage P III asage · correspondents ' of the upper part ol . the Połczyn . 
series . 

. Outside the Polish tetritoty these three: PI; Pll' and PIlI as'setnblages 
are comparable with corresponding assemblages differentiated in the 
profiles of Brandenburg in the German Democratic Republic. Thebasis 
for . correlation consists of ' comparative materials rendered accessible by 
Schulz and those from profiles worked out by the writer as a· result of 
the co-operation between Poland ~nd ' G.D.R. 

The PI assernblage may,w'ith some probability, be connected w'ith the 
microflora ol the V.olp'riehausen series. 

The Pll assemblage has features, in cornmon ' with the microflora of 
the Detfurth series and with that of the lower part of the Hardegsen 
series, while the PIlI assemblage may be readily correlated with the 
microfloristic asserriblage of the upperpart of the Hardegsen series thanks 
to the appearance of the characteristic miospore Cycloverrutriletes pres
selensis Schulz (Schulz 1964; 1966). 

The Rot assemblage differentiated in the Połczyn IG-l and the Go
rzów Wlkp: IG-l profiles distinctly resembles the Rot mkroflora in many 
European countries. Most of its features in common are with the Rot 
microflora in the German Democratic ' Republic (Schulz 1965, 1966, 
Miidler 1964, Reirihardt & Schmitz 1965); Holland (FreudenthEiI 1964, 

. Visscher 1967); and eastern France (Adloff & Doubinger 1969). In Great 
Britain the age-correspondents oftheassemblage here describedare re
pr'esented by the microfloras ol the lower part of the "Keuper" Sandstone 
Group in the Central Middlands of England, locally of the Green Beds 
andthe lower part · of the "Keuper" Marl, correlated with the · Upper 
Bunter according to the epicontinental c1assification and with the upper 
Scythian in the Alpine classification (Smith & Warrington 1971, War-
rington 1973). . 

In the Alps a similar assemblage occurs' in the . shales . of the upper 
Werfenian (Klaus 1964). 

The lowermost microfloristic Muschelkalk assemblage WI does not 
yield a'ny palynological age suggestions for these deposits. The abun-

!L .... 
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dance ofmicro-planktonic forms indicates stronger marine transgression 
at that time. -

The WII assemblage characterized by the presence of the species 
TsugaepoHenites oriens Klaus, Perotrilites minor (Miidler) Antonescu & 
Taugourdeau-Lantz has a number of features resembling those in the 
Muschelkalk microflora of SE France (Taugourdeau-Lantz 1974). 

The determination of the occurrence rang es of the above species 
makes easier a more accurate age assignment of the WII assemblage as 
characteristic of the Middle Muschelkalk. The species Perotrilites minor 
is known from the Lower Muschelkalk of Germany (Miidler 1964), from 

_ the Lower and Middle Muschelkalk of France (Taugourdeau-Lantz 1974) 
and has also been encountered in the Anisian ofthe Eastern Carpathians 
in Rumanian territory (Antonescu 1970, Antonescu & Tougourdeau-Lantz 
1973). 

The presence -of this species, called Aequittiradites minor Miidler 
(syn. Perotrilites minor) in the Nordse borehole in Denmark is also re
ported by Bertelsen (1975). That author refers to the Anisian the assem
blage yielding the species named above. 

The co-occurrence of P. minor with TsugaepoHenites oriens Klaus 
has been observed by Warrington (1974) in the biostratigraphic unit D 
differentiated in the upper part of deposits refferred to as the Lower 
"Keuper" Marł in the west of Lancashire in Great Britain. The correla
tion mad e by the above author shows their presence in sediments which 
are an age equivalent of the Anisian (Warrington 1970, 1973). 

The stratigraphic pósition of the species TsugaepoHenites oriens Klaus 
is by Klaus (1964) associated with sediments of the Middle Muschelkalk. 

The WIIIassemblage observed in the top part of the Upper Muschel
kalk is characterized by a different microflora. The appearance is here 
first made in a Triassic profile of numerous species passing into the 
overłying Keuper deposits where they occur in high per cent abundance. 
The presence, even the predominance of microplanktonicspecimens from 
genera Leiosphaeridia, Tasmanites, Crassosphaera, Veryhachium, Micrhy
stridium and BaZtisphaeridium provides a basis for comparingthe WIII 
assemblage with the Upper Muscheikalk microf1ora in the German De
mocratic Republic (Schulz 1976). 

According to the currently accepted correlation, the microflora of the 
higher part of the Upper Muschelkalk represents the Ladinian. 

Geological Institute 
Paleobotanic Laboratory 

ul. Rakowiecka 4, 02-519 Warszawa, 
Poland 
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KORELACJA PALINOLOGICZNAPSTREGO PIASKOWCA I WAPIENIA 
MUSZLOWEGO W WYBRANYCH PROFILACH ZACHODNIEJ POLSKI 

, (Streszc~enie) 

. Przedstąwiono wynIki padań polinologicznych .. pstrego piaskowca i wapienia 
muszlowego z profilów wiertniczych: Połczyn IG':'l, Gorzów Wlkp. IG-l, ' Środa 
Iq .. 2 i Otyń 1G-) usytuowanych , W zachodniej Polsce (fig. 1) . 
. ~: Znaleziąna bogatamikr.~:riora obejmuje spory, ziarna .pyłku i ~ikroplankton 
z grupy Acritarcha Evitt. Zmiany w składzie gatunkowym umożliwiły w.yróżnienie 
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charakterystycznych zespołów palinologiczno-stratygraficznych, które na tabelach 
graficznych określono symbolami: PI, Pll, PIlI, R, WI, WIl, WIlI. Na podstawie 
wymienionych zespołów przeprowadzono korelację badanych osadów w profilach 
zachodniej Polski (fig. 2), a następnie korelację z równowiekową mikroflorą facji 
epikontynentalnej i alpejskiej Europy. 

Mikroflora środkowego pstregQpiaskowca w profilach zachodniej Polski cha
rakteryzuje się regularnym, a niękiedy dominującym, występowaniem okazów Den
soisporttes ne;b1i.rgii (Schulz) Balme oraz zawiera także ważne stratygraficzne ga
tunki: Densoisporites playfordi (Balme) Dettmann, LUndblad1.spora brevicula Balme, 
Endosparites papiUatus Jansonius, Punctatisporites trassicus Schulz, Cyclotriletes 
oligogranifer Madler, C. microgranifer Madler, Cycloverrutriletes presselensi.s 

. Schulz, Platysaccus papilionis Potonie et Klaus, P. leschiki Hart, Cycadopites 
coxii Visscher, Sphaeripollenites sp. div. i inne. 

W zakresie mikroflory środkowego pstrego piaskowca w profilach Gorzów Wlkp. 
IG-:I, Środa IG-2 i Otyń IG-I wyróżniono 3 zespoły: PI, Pll i PIlI. 

Zespół PI występuje w profilu Gorzów Wlkp. IG-i w osadach, które na pod
stawach litostratygraficznych mogą być określone jako odpowiednik wiekowy serii 
pomorskiej dolnej, wyróżnionej na obszarze Pomorza Zachodniego (Szyperko-Śliw
czyńska 1973). Zespół ten ubogo ręprezentowany przez miospory, charakteryzuje się 
obecnością gatunku Densoisporites ne;burgii (Schulz) Balme oraz dość znacznym 
udziałem mikroplanktonu (fig. 3). 

Zespół Pll, dla którego proponuje się nazwę "Densoisporites ne;burgii" wyróż
niemo w profilach Gorzów IG-I, Środa IG-2 i Otyń IG-I, w osadach stanowiących 
odpowiednik wiekowy serii. pomorskiej górnej i dolnej części serii połczyńskiej. 

Cechą wyróżniającą omawiany zespół jest dość zróżnicowany skład gatunkowy, 
w którym gatunek Densoisporites ne;burgii osiąga maksimum procentowego wy
stępowania (fig. 3 i 5). 

Zespół PIlI, o proponowanej nazwie "Cycloverrutriletes presselensis", stwier
dzono w profilach Środa IG-2 i Otyń IG-I {fig. 2). ZespM ten związany jest z wyż
szą częścią serii połczyńskiej. Pod względem florystycznym stanowi kontynuację 
zespołu Pll, a o jego odrębności decyduje pojawienie się i niekiedy liczne wystę
powanie gatunku Cycloverrutriletes presselensis Schulz (fig. 5). 

Zespół R, określony mianem ."Voltziaceaesporites heteromorpha" wyróżnionO 

w profilach Połczyn IG-I, Gorzów IG-I i Środa IG-2. Odznacza się on regularnym 
występowaniem gatunku. Voltziaceaesporites heteromorpha oraz .licznym udziałem 
gatunków, wśród których najważniejsze są: Triadispora crassa Klaus, T. plicata 
Klaus, Angustisulcite~ klausii Freudenthal, Sttiatites samoilovichii Jansonius, Stria
toabietites balmei Klaus, Succinctisporites grandior Leschik . sensu Madler, Micro
cachryiditesfastidiosus {Jansonius) Klaus, M. doubingeri Klaus, M. sittleri Klaus, 
Verrucosisporites th'l,i,ri'ngiacus Miidler, Verrucosisporites pseudomorulae Visschcr, 
Kraeuselisporites ullrichi Reinhardt et Schmitz, Cyclotriletes tricissicus Miidler, 
Aratrisporites tenuispinosus Playford, Hexasaccites muelleri (Reinhardt) i inne. 

Najniższy zespół mikroflory wapienia muszlowego WI nie daje podstawy dla 
palinologicznego datowania tych osadów. Obfite występowanie mikroplanktonu jest 
świadectwem · wzmożonej transgresji w tym czasie. 

Zespół mikroflory wapienia muszlowego - WIl, dla którego proponuje się na
zwę "Tsugaepollenites oriens", wyróżniono w profilu Gorzów Wlkp. IG-I. Licznie 
występują w nim gatunki: Triadispora plicata Klaus, T. crassa, Microcachryidites 
doubingeri Klaus, M. fastidiosus (Jansonius) Klaus, Apiculatisporites plicatus Vis
scher, Angustisulcites klausii Freudenthal, Angustisulcites grandis (Freudenthal) 
Vis cher, Aratrisporites ·tenuispinosus Playford i inne (fig. 3). 

1.-__ _ . __ . ___________ : 
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Cechę wyróżniającą stanowi obecność gatunków Perotrilites minor (Miidler) 
Antonescu et Taugourdeau-Lantz oraz TsugaepoZZenites oriens Klaus, które dają 
podstawę do skorelowania zawierających je osadów z osadami środkowego wapie
nia muszlowego w facji epikontynentalnej . i osadami anizyku w facji alpejskiej 
triasu Europy. 

Zespół WIlI stwierdzono w stropowej części górnego wapienia muszlowego 
w profilach Gorzów Wlkp. IG-:l, Połczyn IG-l i Sroda IG-2. Pojawiają się tu po raz 
pierwszy w profilu triasowym liczne gatunki, kt6re w dużych ilościach procento
wych występują w wyżej leżących osadach kajpru dolnego. 

Obecność, a niekiedy przewaga, w zespole WIlI okazów mikroplanktonu nad 
miosporami stanowi cechę wyróżniającą opisywany zespół od mikroflory kajpru 
dolnego (fig. 5). 
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1 - P!atysaccus !eschiki Hart; bor eh ole Sroda lG-2, depth 2398.0 m; X 500. 
2':"- Cycadopites coxii Visscher; Sroda, 2397.0 m; X 1000. 
3 - Cycadopites cf. C . to!!icutaris Wilsson et Webster; Otyń lG-l, 559.0 m; 
4 - P!atysaccus ci. P . papiLionis potonie et Klaus; Otyń , 560.0 m; X 500. 
5 - Protohaptoxypinu s pettucidus Goubin; Otyń , 559.0 m; X 1000. 
6-7 - Endosporites papiUatus Jansonius; Sroda I G-2, 2381.0 m, X 1000; 

body ; 7 - centra l body with the outer exine l ayer . 

X 1000. 

6 - isola ted central 
I 
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1--<2 - Cycloverrutritetes presselensis Schulz; l - Sroda IG-2, 2378.5 m; 2 - Otyń, 498.5 m . 
3 - Punctatisporites triassicus Schulz ; Otyń, 491.9 m. 
4--5 - D ensoisporites nejburgii (Schulz) Balme; Sroda IG-2 ; ·4 - 2393.5 m; 5 - 240i1.0 m. 
6 - Lundbladtspora brevicula Balme; Otyń, 504.3 m . (The outline of exine deformed in print). 
7 - D ensoisporites play/ordi (Balme) Dettmann; Sroda, ·2384.0 m. 

AU figures X 1000 
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1- Verrucosisporites thuringiacus Mii.dler; Gorzów Wlkp. lG-I, 20,8.3 m. 
2 - Aratrisporites tenuispinosus Playford; Połczyn lG-I, 1867.5 m. 
3-4 - Hexasaccites mue!Leri (Reinhardt & Schmitz) Reinhardt ; Gorzów Wlkp. l G - I ; 3 -- 196r,.6 

m; 4 - 1980.0 m : 
5-6 - CycLotriLetes triassicus Mii.dler; 5 - Połczyn lG-I, 1861.4 m; 6 - Gorzów Wlkp. IG-I , 

ł972.8 m . 
Ali figures X 1000 
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1- 2 - Striatoabietites ba!mei Klaus ; Połczyn I G-l , 1757.5 m. 
3 - Angustisu!cites k!ausii Freudentha l ; Połczyn IG-l, 1757.5 m. 
4 - Pro toh.ap!oxypinus sp. ; Połczyn , 1756 .0 m. 
5 - Kraeuse!isporites u!!rich.i R einhardt & Schmitz ; Gorzów Wlkp. I G - l, 2032.0 m . 
6 - Protosacculina jansonii Freudenthal ; Połczyn I G-l, 1868.9 m. 
7 - K!ausipo!!enites sp.; Połczyn I G-l, 1756.0 m. 

Ali figures X 1000 
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1- Vo!tziaceaesporites heteromorpha Klaus; Połczyn IG-l, 1'756.(} m . 
2 - Striatites samoilovichii Jansonius; Połczyn I G -l , 1861.4 m . 
3-4 - Sphaeripo!!enites p!icatu s Orł.-Zwol.; Połczyn I G -l ; 3 - 1961.4 m; 4 - 1868.9 m. 
5 - Succinctisporites grandior L eschilt sensu M ii,dle r ; Połczyn I G -l , 1757.5 m, X 750. 
6 - Cycadopites sp.; Gorzów Wlkp. IG-l, 2043 .4 m . 

All figur es X 1000 except for Fig. 5 
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1-2 - Triadispora crassa Klaus ; Połczyn IG-l ; 1 - 1865.2 m; 2 - 1861.4 m. 
3 - Microcachryidites fastidiosus (Jansonius) Klaus; Połczyn IG-l, 1757.5 m . 
4 - Microcachryidites doubingeri Klaus; Gorzów Wlkp. IG-l , 1972.8 m . 
5-P!atysaccus triassicus Mii.dler; Połczyn IG-l, 1'j:56.0 m . 
6 - M icro cachryidites doubingeri Klaus; Gorzów Wlkp. IG-l , 1767.5 m. 
7 - Microcachryidites sitt!eri Klaus; Gorzów Wlkp. IG-l , 1972.8 m. 
8 - Triadispora pUcata Klaus ; Gorzów Wlkp. , 1980.0 m . 

Al! figur es X 1000 
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1- Triadispora crassa Klaus ; Gorzów Wlkp. IG-I , 1767.5 m. 
2 - Triadispora pUcata Klaus; Gorzów Wlkp. IG-I, '17,67.5 m . 

T . ORŁOWSKA-ZWOLINSKA, PL. 7 

. 3 - Microcachryidites fastidiosus (.Jansonius) Klaus; Gorzów Wlkp. IG-I , 1776.5 m. 
4, 7, 9 - T sugaepottenites oriens Klaus; Gorzów Wlkp. IG-I ; 4 - 1774.5 m; 7, 9 - 1767.5 m. 
5--6 - Perotrilites minor (Madler) Antonescu & T augourdeau -Lantz; Gorzów Wlkp. IG-I, 1767.:> 

m; 5 - proximal surface; 6 - dista'ł surface. 
8 - Apicu!atasporites p!icatus Visscher; Gorzów Wlkp. IG-I, 1774.5 m . 

AU figur es X 1000 
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'1- Veryhachium reductum (Deunff.) ..Jekhowsky; Gorzów · Wlkp. I G-I, 1718.4 m. 
2 - BaLtisphaeridium debiLispinum Wall & Downie; , Go.rzów Wlkp. IG-I, 1718.4 m . (The outline 
of the specimen deformed in pTint) . 
3-4 - Micrhystridium sp. div.; 3 - Połczyn I G -I , 1625.4 m ; 4 - Gorzów Wlkp. I G - I, 1718.4 m . 
5 - L eioshaeridia sp.; Połczyn lG-I ; 1625.4 m. 
6 - D ictyotidium reticu!atum Schulz; Potczyn l d >l, 1628.0 m. 
7 - CrassosphaQra cf. C . heragonaLis Wall; Połczyn IG-I, 1622.5 m. 
8-9 - Tasmanites sp.; Połczyn lG- I ; 8 - 1631.6 m , X 500; 9 - a fragment of the mar gin with 
p ore-canals, 1628.0 m . 

AU figur es X 1000 except for Fig. 8 
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