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Miospores, megaspores and Lepidopteris ottonis (Goeppert) 
Schimper in the uppermost Triassic deposits from Poland 

This artic le prese nts stratigmphic position of the deposi ts, COlllaining the \'ernain~ of the lellf of the seed fern 
LtpidoJlleri$ Ol/oni$ (Goeppert) Schimper. The opinion is that the range of this species comprises two miospore 
zones: Corollina meyeri(UUJ and Ricciisporiles lubtrcullllUS and 0 00 megaspore assemblage Trileitl!$ pinguis. hI 
the profiles from Poland these wnes document the epicontinental MRhactic" deposits. which - according 10 the 
chronostrnligruphic scheme - belong \0 the Alpine stages: tbe Norian and Rhaetian. 

INTRODUCTION 

This paper presents the photographs of the miospores (pI. 1- [11), fo und in the materials 
of the late Dr Teresa Orlowska-Zwolinska. These miospores came from one sample (depth 
2125.0 m) from the borehole Gradzanowo 3, situated in the Warsaw Depression. The 
determination of the species content of miospores enabled the location of the studied 
sample in the Ricciisporites tuberculatus Zone, the one which defines in other areas of 
Poland, the deposits of the Wielichowskie Beds, refered to the upper "Rhaetic". 

The significance of the materials found is enhanced by the fact Ihal in this sample the 
remains of a leaf of the seed fern u pidopteris ortonis (Goeppert) Schimper was also 
described (M . Barbacka, 199 1). 

The resul ts of studies from the Goslyn area (T. Marcinkiewicz, T. Orlowska- Zwo­
Iinska, 1985) were used to complete the pattern of co-occurrence of not only the miospores 
and L ottonis but also of the megaspores, especially in the older deposits of lower 
"Rhaetic". 

The species L ottonis (Goeppert) Schimper is an important fossil of the macroflora 
zone Lepidopteris in eastern Greenland (T. M. Harris, 193 1, 1932, 1937), dated to the 
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"Rhaetic". In Europe this species was found in southern Sweden (B . Lundblad, 1950), in 
Germany (T. M. Harris, 1931, 1937), in Denmark (F. Bertelsen, O. Michelsen, 1970) and 
in Poland (p. Roemer fide J. Znosko, 1955; M. Piwocki, 1970; M. Barbacka, 1991). 

STRA TIGRAPllC POSITION OF THE DEPOSITS WITH 
LEPIDOPTERIS 07TONIS (GOEPPERT) SCHIMPER IN TIlE RESULTS 

OF MIO- AND MEGASPORE INVESTIGATIONS 

The palynological investigations of the epicontinental Triassic in Poland, carried out 
by the T. Orlowska-Zwolinska (1983, 1984, 1985) and A. Fijalkowska (1992) documented 
a n occurrence of numerous spores and pollen grains, sig nificant for the establishment of 
the biostratigraphy of these deposits and their correlation in distant areas. The registered 
changes of the species composition enabled T. OrJowska-Zwolitiska to resolve the paly. 
nostratigraphic scheme of the Triassic deposits, which became a basis for defining the 
deposit stratigraphy, among others - in the borehole Gradzanowo 3. In the stud ied 
fragment of the profile (depth 2125.0 m), in addition to the miospores the seed fern 
remains fern Lepidopteris ottonis (Goeppert) Schimper were also described (M. Barbacka. 
1991). The miospore assemblage noticed there (PI. I- ill) has common features with the 
assemblage of the Ricciisporites tuberculatus Zone, typical for the deposits of the Wie­
lichowskie Beds in the profiles of western Poland. These sediments. traditionally refered 
in Poland 10 the upper ''Rhaetic'', correspond - according to T. Orlowska-Zwolitiska 
(1983, 1985) - with the Rhaetian stage in the Alps. The studied assemblage does not 
have all species characteristic for the above mentioned zone. It probably results from the 
palaeoecological differences or, the assemblage from the borehole Gradzanowo 3 corre­
sponds with the lowermost part of the Ricciisporites tuberculatus Zone. In this part of 
the zone the number of index species gradually increases upward. 

The attachment of the assemblage from the borehole Gradzanowo 3 to the Ricciis­
porites tuberculatus Zone was confirmed by the occurrence of the following species: 
Ricciisporites tubercularus Lundblad, Triancoraesporites ancorae (Reinhardt) Schulz. 
Limbosporites lundbladii Nilsson, Cingulizonates rhaeticus (Reinhardt) Schulz, Semire­
tisporis gothae Reinhardt, Pinuspollenites minimus (Couper) Kemp, Rhaetipollis ger­
manicus Schulz, Monosulcites puncta/us Ortowska-Zwolitiska. Classopollis classoides 
(Pflug) Pocock et lansonius, Polypodiisporites polymicroforatus (Orlowska-Zwolinska) 
Lund , Chasmatosporites sp. and Araucariadtes sp. 

The presence of the index species enables the comparison of this assemblage not o nly 
with the coeval mioflora from the "Rhaetic" deposits of western Poland but also with the 
mioflora of the Rhaetipollis- Limbosporites Zone, described by 1. 1. Lund (1977) from the 
middle "Rhaetic" and of the Ricciisporites-Polypodiisporites Zone from the upper 
"Rhaetic" (sensu germanico) of Germany and Denmark (T. Orlowska-Zwolinska. 1985). 

Moreover, some of the above mentioned miospores are known from the palynological 
Zone I , distinguished by K. R. Pedersen and 1. 1. Lund (1980) in eastern Greenland . This 
zone is characterized, among others, by a high content of Ricciisporites tuberculatus 
Lundblad and by an occurrence of such species as: Rhaetipollis germanicus Schulz, 
Limbosporites Lundbladii Nilsson, Ovalipollis ovalis Krutsch and others. It is regarded as 
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an equivalent of the Lepidopteris ottonis Zone and the Transitional Region of the macro­
flora, known from eastern Greenland. 

To complete the stratigraphic pattern the results of studies of the older, the lower 
"Rhaetic" deposits should be presented. Such material was obtained from the profile of 
borehole Gostyil 46 G (the Fore-Sudetic Monocline area). There were also found, in 
addition to the miospores, megaspores and fragments of epidennis. The characteristic 
morphological features of the epidennis, especially the structure of stomatal apparatus, 
allows as to suppose that it belongs to a leaf of Lepidopteris ottonis (Goeppert) Schimper 
(T. Marcinkiewicz, T. Orlowska-Zwoliriska, 1985, PI. n, Figs. 6, 7). 

The miospores found in the profile of borehole Gostyn 46 G at the depths 235.0 ~236.0 
and 242.0-243.0 m and in the other profiles from the Gostyn region, represented the 
following species: Classopoflis classoides (Pflug) Pocock et Jansonius, Corollina 
meyeriana (Klaus) Venkatachala et G6czan, C. zwolitlskai Lund, Brachysaccus neomun­
danus (Leschik) Miidler, Granufoperculatipollis rudis Venkatachala et G6czan, lAbiis­
porites triassicus Orlowska-Zwolinska, Taurocusporites verrucatus Schulz, Heliosporites 
altmarkellsis Schulz, OVa/ipolfis ovalis Krutsch, Monosulcites minimus Cookson and 
Nevesisporites limatulus Playford (pI. IV, V). 

The presented taxons of miospores differ from the species of the assemblage. found 
in a sample from the borehole Gradzanowo 3. The species content in the samples from 
the borehole Gostyn 46 G indicates an occurrence of the subzone "b", distinguished within 
the Corollina meyeriana Zone. This subzone is characteristic for the upper part of the 
Jarkowskie Beds and lower part of the Zbijszyneckie Beds from the profiles of western 
Poland. These beds are included ~ in the Polish lithostratigraphic nomenclature - within 
the lower "Rhaethic". The studies of T. Orlowska-Zwolinska (1985) indicated that this 
mioflora has a distinct similarity to the one of the Steinmergelkeuper (E. Schulz, 1967) 
and of the Postera--Schichten in Gennany as well as to the mioflora of the lower "Rhaetic" 
sensu germanico from Denmark (J. J. Lund, 1977). The miospores typical for the Corol­
lilla meyeriana Zone are also noticed in the Norian deposits in the Alps. 

The megaspores, occurring in the epicontinental Rhaetic deposits of Poland represent 
the assemblage Trifeites pillguis. The earlier studies of the author (T. Marcinkiewicz, 
1969, 1971) and quite new data indicate that some species of megaspores, belonging to 
this assemblage. such as Trileites pinguis (Harris) Potonie and BacUlrifetes tylotus (Harris) 
Potonie begin their range within the Jarkowskie Beds and in the lower part of the 
Zbl.lszyneckie Beds. Such a distribution pattern was noticed in the profile of borehole 
Gostyn 46 G at the depth 233.0-247.0 m (T. Marcinkiewicz, T. Orlowska-Zwolinska, 
1985). Besides the characteristic appearance of the species Striatriletes ramosus Marcin­
kiewicz and Talchirella gramfera Marcinkiewicz et a!. was found here. 

The assemblage Trileites pinguis in the studied profiles from Poland was also found 
in the upperlying deposits of the Wielichowskie Beds, where it is enriched with numerous 
new taxons, unknown from the older sediments. Among the most significa nt species are: 
Tasmanitriletes pedinacron (Harris) lux et Kempf, Trileites rectus Marcinkiewicz, Ver­
rutriletes litchii (Harris) Potonie, V. utifis (Marcinkiewicz) Marcinkiewicz, Maexisporites 
misefflls Marcinkiewicz, Horstisporites cavernatus Marcinkiewicz, Minerisporites ales 
(Harris) Potonie and others. 
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Tab I e 

The ranges of the miospore and megaspore zones and of the species LepiJopleris ottonis (Goeppert) Schimper in the uppennost Triassic in Poland 

Chrono-
Lithostratigraphy Miospore zones/subzones stratigrn- Megaspore assemblages Macroflorn 

ph, 

Ricciisporiles ruberculalus Tri/eitts pinguis 

" Triancoraesporites ancorae Bacutriletts tylolus 

" Limbosporiteslundbladii , Z TasmaJlilrileles pedinacron 

• Cingulizonate.t rhaelicus ., Trileites reClUS • ~ Semirelisporis golhae - Verrulrilele.f utilis 
Wielichowskie Beds 

, 
Rl!aetipoliis germaJlicus ~ Mauisporiles misellus 

~ Clas.topollis drusoides ~ Horslisporitescavernatus ., ., ., , 0 Monosu/Ciles punclalus ~ Horslisporires rexargenteus 
U .§-

Pinuspollenites minimus X { Minerisporites ales ., - ., 
~ ~ Polypotiiisporilespolymicrojoralus ~ < 
~ • ~ .= 0 < , 

~ ., 
X ~ Rhaetipol/is germaJlicus ~ 

, 
c Corollina meyeriana Z • ~ 

~ , Zb1lS1.yneckie Bods 0 Eucommiidiles major ., 
0 

·1 l ' , Mooo",ld", m;o;m" - Trileiles pinguis S • ~ • Bacutrile/es f)'loms , b Taurocuspon/es~'errucalus 
0 Stria/rifeleS ramosus • Z < Labiispori/es triassicus Ta/cl!irella grani/era 

l arkowskie Beds ~ Brachysaccusneomundanus 

<3 ...... Heliosporiresaltmarkensis 
...... Carnisporires granulatus --- -

~ 

L 
Granulopercufatipol/is rudis 

~ 
~ Upper Gypsum Beds Corollina sp. div. 
~ o.·afipo/lis o~'alis - -
~ ...... ... ..G!!!!S~!!!.s ~soides Cumian 
~ 

Data after: T. Marcinkiewicz (1969, 1971), T. Orlowska-ZwoliJiskn (1983, 1985), T. Marcinkiewicl, T. Orlowska-Zwolitiska (1985), M. Barbacka (1991) 



Miospores, ml;II:~~ and Lcpidopteri$ OIlonis 101 

Due to the fact that the lower range of the Trileires pinguis assemblage is related with 
the upper part of the Corollina meyeriana Zone but the upper range of it corresponds with 
the Ricciisporites tuberculatus Zone, it could be slaled that there is a consistency between 
the mio- and megaspore interpretation of the stratigraphic position of the deposits, con­
taining Lepidopteris ottonis (Goeppert) Schimper. 

Outside Poland some taxons, characteristic for the Triteites pinguis assemblage are 
noticed in Germany in the upper part of the lower «Rhaetic" (upper member of the 
Postera-Schichten), mainly in the middle and upper "Rhaetic" (the Contorta-Schichten 
and the Trileites-Schichten (H. J. Will, 1969). 

A similar megaspore assemblage, defi ning according to F. Bertelsen and O. Michelsen 
( 1970) the Triteires pinguis Zone. is known from the middle and upper "Rhaetic" of 
Denmark as well as from eastern Greenland where it occurs within the Lepidopteris Zone 
(T. M. Harris, 1935). 

After su mmarizing the presented palynological data it could be stated that within the 
range of Lepidopteris oUol/is (Goeppert) Schimper two miospore zones occur: CorollilUl 
meyeriana and Ricciisporires tuberculatus as well as one megaspore assemblage Triieiles 
pinguis. These zones document the Norian and Rhaetian deposits in Poland. The conclu: 
sion of such an assessment is that Lepidopteris ottonis (Goeppert) Schimper appeared 
probably in the Norian deposi ts, but not during the transgression with Rhaelavicllia 
colltorta as was assumed by T. M. Harris (1937). H. J. Will (1969) abo suggested that 
the range of Lepidopteris oUot/is begins earlier than in the Rhaetkeuper because it occurs 
up to the Sieinmcrgeikeuper, corresponding in Poland with the deposits containing the 
miospore assemblage Corollina meyerialla. 

Considering the stratigraphic position of the deposits found with remains of the leaf 
Lepidopterisottonis (Goeppen) Schimper, resulting from the mio- and megaspore studies. 
it could be assumed that the vertical range of this species is contai ned within Norian and 
Rhaetian sediments. 

The correlation of results of the miospore and megaspore studies with the occurrence 
of Lepidopteris ottonis (Goeppert) Schimper in the uppennost Triassic in Poland. is 
presented in Table 1. 
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Teresa MARCINKrEWI9 Teresa ORLOWSKA.-ZWOLINSKA 

MJOSPORY, MEGASPORY I LEPIDQPTERIS OTTONIS (GOEPPERT)SOOMPER W OSADACII 
NAJwytsZEGOTRlASUPOLSKI 

S lr e$ zezeni e 

W lIlIykule pned5lawiollO rotogrnfic mi05por, kt6re znaleziono w materiaJach zmartcj dr Teresy Orlow­
skiej-Zwoli ru;kiej . Miospory Ie pochod~ zjcdnej pr6bki DlWoru wiennic7.ego Grndzanowo 3 (g~b. 2125,0 m) 
usytuowanego w niecce warszawskicj. SklDd ga!unkowy miospor pozwolil na umiejscowicnie badanej probki 
w poziomie RicciiJporiles IllberculaulS, k!6ry na innych obszarach Polski dokumcntujc WltfStwy wielichowskic, 
zaliczane do rctykujako pic:tra a1pejsk iego (T. Ortowska-Zwolitiska, 1985). 
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Wano§1:! l.I1ale:tionych malerial6w podkreila rokl, ie zlej somej probki ozn.x:zono rowniet SZCUllki poproci 
nosiennej Lepidop/eris 0I10nis (Goeppen) Schimper (M. Barbacka, 199 1). 

DIn uzysl:ania calafci obrnzu zwi~zanego z ustaleniem pozyeji sll11tygroficlnej osaddw zawierojqcych 
LepidOfJleris OItonis (Goeppcrt) Schimper uwzgledniono publil:owane wyniki badatl z otworu wiertniczego 
Goslytl 46 G, z gl~boko!ci 135,0-236,0 i 242,0-243,0 m, w kl6rym opr6c!. miospor l.I1meziollO fmgmenty 
epidermy l.. Of/Ollis oraz megaspory cr. Mnrcinkiewicz, T. Orlowska-Zwolillsu.. 1985). 

Zcsp61 miosporowy z otworu wiertniczego Gostyt\ 46 G wykazuje inny skhd gntunkowy aniteli zespOl 
wydzielony w pr6bce z 0fWQru Gl11dz:mowo 3. OLll:lCWne galunki w&kazuj:). r.3 obecnoU: podzcspolu "b" 
wyrot.n ioneSO w obn;bie poziomu Coro/ljM m~riallll, I:t6t)o w polsldcb profiJ.ach charnkteryzuje wyimI ~ 
warstw jari::owsl:ich i nit.sZll Cl(iIt warstw lb:\nyneckich. Ogniwa te okrdlone jalco ,,relyk" nitszy odpowiadaj .. 
w podziale cbronoSfmtygraficmynl norykowi cr. Orlowska-Zwolillska., 1985). 

Zestawienie powytszycb obscrwocji pozIYolilo wyrazil:! pogl .. d. te w lasi~gu Lepidopteris ottoni! 
(Goeppen) Schimpcr wystepuj~ dwa poziomy miosporowc: CaroW/Ul mtyeriana i Ricci/sporile! lubuculalus_ 
Ponndto z korel.x:j i w)'lli1c.6w oodatl bioslrnlygmficznycb wynika, te mcgaspory wysl~puj'lce w Ulsi~gu wy mie_ 
nionycb poziom6w miosporowych reprelCnluj:). zcspOl Trileius pinguis, kltlry - jok. si~ wydaje - rozpoclyna 
sw6j zasi~g w noryl:u i [rwa nadal w relyku, wzbogacnj .. c s i~ w liczne 1I0we gOlunki (T. Man:inkiewicz, 1969, 
197 1; T. Marcinkiewicl., T. Orlowska-Zwolirisko, 1985). 

8iGnlC pod uwa~ uslalollll w wyni1c.u pro::prawndzonych bad3J1 mio· i Ir£gasporowych polyCj~ slr:!l:ygra­
ficlIllI OOdanych osad6w, mown przyj1¢, it pionowy z.asi~g I..epidopteris otlonis (Goeppert) S<:himpet jest 
zwi'lully !. O$adami noryku i re[yku. 



PLATE! 

TIle miospore assemblage lheRicciisporilu tu~rculatus Zone (Rhaetian) 
Zcsp61 poziomu miosporowcgo Ricciisporitu tubercu/alUl (~k) 

Pigs. 1.6. Ricciisporilu IUbercu/(ltUl Lundblad. tetrads (tel rady). x 750 
Figs. 2.3. Polypodiisporilu polymicro{f1ratus (Ortowska-Zwolinska) Lund 
Fig. 4. BaculaJiJporil~s sp. 
Fig. 5. Umbospori/u Iwndbl(ldii Nilsson 

The miospores presented 00 Place I- III nrc from the borehole Gmdzanowo 3. depth 2 125.0 m; the specimens 
without scale enl. x 1000 
Miospory przedstawione lIa tabl. I- III pochodZlj zotworu Gmdzanowo 3, g/eb. 2125,0 m; okazy, przykt6rych ni~ 
podllno skali , pow. 1000 x 



Geol. Qu::ut. NQ. I. 1994 PLATE 1 

" 1 

TtrC$3 MARCINKIEW Icz, Teres30RLOWSKA-ZWOLINSKA - Miospores. megDspores and upidoPluis 
ol/oni$ (GoeppeJt) Schirnpet in the uppcnnost Trbssic deposits from Poland 



PLATE II 

The miospore assemblage of tile Ricciisporilt!$lUixrculmus Zone (Rhaelian) 
Zesp6! poziomu miosporowego Ricciisporile.r laberculatus (relyk) 

Figs. 1- 3. Cingulizol1a/es rhaelicus(Reinhardl) Schulz 
Fig.4. TriancoraesJXJrilesancorae (Reinhardt) Schulz 
Fig. 5. ChasmalOsporilessp. 

Fig. 6. Arauc:oriacites sp. 
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Teresa MARCINKIEWIC'Z, TelWl ORt.OWSKA-ZWOLINSKA - Miospores. megaspores and Ltpidopltris 
oltonis (Goeppcrt) Schimpcr in the uppennOSI Triassie deposio; from Pol:lf1d 



PLATE III 

The miospore ussemblage of tile RiL'ciis{JQrilt!$ luberculalu.~ Zone (Rhaetian) 
Zesp61 poziomu miosporowego Riccii.~poriles tabercula/us (retyk) 

Fig. I. Araucariacilu ~p. 

Fig. 2. MOl/oslllcites p"ICla/lIs Orlowska- Zwolinska 
Fig. 3. ClaSSOIJQlliscfarsoide,< (pnug) Pocock et Jansonius 
Fig. 4. Semirelisporis gOlllne Reinhardt 
Fig. 5. Pinuspofielliles millimus (Couper) Kemp 
Fig. 6. Rhaetipollis germanicus Schul,. 
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Teresa MARCINKIEWIcz. Teresa ORLOWSKA·ZWOLINSKA - Miospores. megaspores and upidop/tris 
o/lollis (Gocppen) Schi rnpcr in the uppcnnost Triassic deposits from Poland 



PLATE IV 

The miospore assemblage of the Corollina meyeriana Zone (Norian) 
Zesp{S1 poziomu mi05porowego Corollina meyeriana (noryk) 

Figs. I, 2. Ovalipllll~f ova/is Krutsch 
Borehole Go.~ty(i 5 G, depth 363.0 m 
Fig. 3. Taurocusporiles verrucalUS Schulz 
Borehole Gostyfi 64 G, depth 235.0-236,0 m 
Figs. 4--6. LabUsporites Iriassicus Orlowska-Zwolinska 
4,5 - borehole Gostyn 46 G, depth 235,0--236,0 m, 6 - borehole Gootyti 5 G, depth 363.0 m 
Fig. 7. 8rac/lysaccu$ neomundanus (Leschik) Mlidler 
Borehole Gostyrl5 G, depth 363.0 m 
Fig. 8. Polycillgulalisporites redullClIs (Bolehovitina) Playford ct Dettmann 
Borehole Gostyri. 46 G, depth 235.0--236.0 m 

All figures on the plates [V- VI as in the article ofT. Mareinkicwicz, T. Orlowska--Zwolirl~ka (1985) except of: 
PI. IV, Fig. 7, Platc V, Figs. I, 5, 8, 9 
Wszystkie figury na tab!. IV- VI jak u T. Orlowskiej-Zwoliliskiej (T. MarcinkiewicL, T. Orlows ka-ZwoliMka, 
1985) z wyji:\tkiem tab!. IV, fig. 7, lab!. V, fig. 1,5, 8, 9 
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PLATE V 

The miospore assemblage orthc C"ml/illa meyeritlTJa Zone (Nori~n) 
ZcspOi poziomu miosporowego C<lmUiliu meyeriullu (noryk) 

Figs. 1.2. Gmllu/operclI/aril'ollis rudis Venk.1t~eh~l~ C\ G6cmn 
I - borehole Gosty~ 46 G. depth 242.0-243.0 Ill; 2 - borehole Gosty~ 5 G, depth 363,0 In 

Fig. 3. Nevesi.tporife.t lima/II/lis Playford 
Borehole Gostyn 5 G. depth 363.0 rn 
Fig. 4. He/iosporiles allmarkensis Schulz 
Borehole Gostyn 46 G, depth 242.0-243.0 m 
Fig. 5. Tigri.fporiles sp. 
Borehole Gosty" 46 G, depth 235.0-236.0 In 

Figs. 6- 8. Com/li1ll.1 meyeriOIlU (Kl;\\ls) Venk.1taclmla et G6cz6.n 
Borehole Gostyli 46 G, depth 235.0-236.0 rn 

Fig. 9. Foveu/alifrilelescrasSlls Ortowskn-Zwo1iri~ka 
Borehole Gostyli 27 G, depth 315.0-3 \6.0 rn; x 750 
Figs. 10, I I. Cla .•. ml'o/liSc/(ls.mides (pnug) Pocock ct Jansonills 
Borehole Gost)'ri 46G. depth 235.0-236.0 m 
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PLATE VI 

Figs. t, 2. Fragments of epidcnnis with the stomata/apparatus of cf. upidapteris ollonis (Gocppcrt) Schimpcr;bo­
rehole Gosly~ 46 G, dcpth 242.0-243.0 m; Norian; x 500 
Fragmcmy epidenny z aparatami szparkowymi cr. upidopleris O/lollil (Gocppert) Schimpcr; olw6r GO;;lyn 46 
G, gtcb. 242,0-243,0 m; noryk; 50(} x 
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Teresa MARCINKJEWIcz, TeresaORt..QWS KA-ZWOLINS KA - Miospores, megaspores and upidoJlleris 
O/lOltis (Goeppcrt) Schimper in the UpperTOOSt Triassic deposits ffilm Poland 




