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Abstract 

Rhaetic to Lower Liassic microfloras of gymnospermpollen, microspores and aquatic 

palynomorphs from outcrops and cored wells in southern Scandinavia and NW Germany are 

investigated. 146 groups of palynomorphs, mainly species a re presented from the Danish 

borehole R,idby I. Based mostly on restudy of the holotypes 24 new combinations for 

species/variet ies occurring in R,idby I are proposed. One new species , Corollina zwolinskai 

ranging from Lower to Middle Rhaetic is described . 

The range ofpolynomorphs, mainly species are noted in the wells: R,idby 1, Maasbi.ill I and 

Eitzendo,f 8 and in a composite section from Scania. The following miospore zones are de

fined: The Corollina Enzonalasporites Zone (? Norian - Lower Rhaet ic) , the Ricciisporites 

Conbaculatisporites Zone (transition (Lower-) Middle Rhaetic) , the Rhaetipollis Limbospo

rites Zone (Midd le Rhaetic), the Riciisporites Po/ypodiisporites Zone (Upper Rhaetic), the 

Pinuspollenites Tra chysporites Zone (Lias alfa 1-2) and an unnamed zone with Cerebropolle

nites macroverrucosus (Lias alfa 3 to beta to ?, upper boundary not defined). Within the 

Corollina Enzonalasporites Zone the following subzones are defined: The Corollina Porcelli

spora Subzone , the Gran11/operculatipolis Subzone and above the Enzonalasporites Con

bacu/atisporites Subzone. The two latter subzones are probably restricted to the Lower Rhae

tic. The zones and subzones are used to correlate the mainly non marine deposits of R,idby 1, 

Scania , Poland and E. Germany with the more marine deposits of NW Germanu. 

In Scania the stratum typicum of the strat igraphically important species Limbosporites 

/undbladi Nilsson is shown to be (Middle) Rhaetic. Unmixed Lepidopteris and Thaumatopteris 

macrofloras are of (Middle) Rhaetic and Lias alfa age, respectively. 

In E Germany the topmost " Middle Keuper" sensu Schulz is transferred to the Lower 

Rhaetic . 

In Poland the Drawno Beds are shown to be Lower Rhaetic and the Weilichowo Beds to be 

Middle (to Upper) Rhaetic. 

R,idby I is correlated lithostratigraphically with wells in NW Germany mainly on basi s of the 

clay colours (red and green in the Lower Rhaetic, dark grey in the Middle Rhaetic. brown to 

light greenish grey in the Upper Rhaetic and dark grey in the basal Liassic). The lithostratig

raphy agrees closely with the palynostratigraphy in R,idby I. 



1. Introduction 

More or less dark coloured plantbearing deposits are present over wide 

areas in Europe and North America at the Triassic-Jurassic boundary. 

These deposits rest on reddish Triassic "desert" deposits and are overlain 

by marine Liassic deposits. 

The present investigation deals primarily with the pollen and microspores 

in the plantbearing deposits and the overlying Lower Liassic shales in the 

Danish borehole R!,JJdby I (text fig. I & 3). For biostratigraphic comparison 

the vertical distribution of pollen and microspores has been investigated in 

Scania and NW Germany (text fig. I). In the latter area the Triassic section 

is developed in a more marine facies and can be better dated than in the 

R!,JJdby I borehole and in Scania. 

Based on the distribution of Norian/Lower Rhaetic to Lower Liassic 

microfloras observed in NW Germany , South Denmark and Scania and 

partly also known from literature on East Germany and Poland, a number of 

palynomorph zones are proposed. These zones are established to provide a 

biostratigraphical tool within the area mentioned ( = south-eastern North 

Sea Basin). It is planned to correlate the Rhaetic Liassic to Lower Liassic 

microtloras of this area with East Greenland (in work) and the Alpine Area 

in forthcoming papers. 

The literature on Rhaetic-Liassic palynology of Europe is extensive, and 

has been reviewed by E. Schulz (1967) and Orbell (1973). For the present 

investigation the papers of Nilsson (1958), Madler ( I 964a), E. Schulz ( 1967) 

and Orlowska-Zwolinska (1966. 1967, etc.) are of special interest. It should 

be noticed that Nilsson (1958) did not only study the sapropel mentioned in 

the title of his paper, but also a number of the classical Rhaetic Liassic 

localities in Scania, partly reinvestigated here. 

For convenience the terms Lower , Middle and Upper Rhaetic are used 

here in a traditional German/Danish sense (Schott 1943, Sorgenfrei & Buch, 

1964), and presented as follows: 



Present work 

Upper Rhaetic 

Middle Rhaetic 

Lower Rhaetic 

Schott 1943 

Oberrat 

Mittelrat 

Unterrat 

Will 1969 

Triletes-Schichten 

Contorta-Schichten 

Postera-Schichten 

The term Rhaetic as used here does not necessarily equal the Rhaetian of 

the Alpine area. As supposed by Will (1969) and discussed on p. 11 the 

Lower Rhaetic sensu germanico may be placed in the Norian. However, 

8' 

■ Major locality 

• Minor locality 

+ Locality referred to 

Location Map 
100 km 

14° 

+Marnitz 

52 

7:0:-:-~ 
·.· ~~::-:-:--:-~ 

/.: Area of denudation 

/Boundary of Preplanorbis Beds 

after Hoffmann (1963) 

Tex t-fig. I: Localities in De nmark , southern Sweden and northe rn Germany . 
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this depends on where the Norian/Lower Rhaetic boundary is placed in the 

Alpine Area , a question which lays beyond the scope of this paper. 

2. Previous investigations of R0dby 1 

The Rhaetic-Liassic sediments in Rodby I can be briefly characterized as a 

mixed sequence of sand and clay layers , intercalated between Albian marls 

with belemnites a nd Keuper marls without sand. These Keupler marls con

tain anhydrite in their lower part indicating an arid climate. The change from 

Keuper marls without sand to Rhaetic deposits with sand is believed to 

reflect a change to a more humid climate , giving the rivers a greater trans

porting capacity in the Rhaetic (Larsen 1966) . 

R0dby 1 was drilled in 1952 and was completely cored in the Rhaetic and 

Lias sic part. 

Data on R0dby I were published by Sorgenfrei & Buch (1964) who briefly 

summarized the lithology and the fossil content , mainly mollusks and 

foraminifera. Sorgenfrei & Buch subdivided the section as follow s: 

Liassic: 1549'-1837 .5 ' u.KB . 

Rhaetic: 1837.5'-2350' u .KB. 

In the Liassic the interval 1835 '-1837.5' u.KB. was referred to the Pre

planorbis Zone , 1824'-1826.5' u.KB . to Lias alfa (due to presence of the 

index ammonite Psiloceras planorbis) and 1798'-1807 ' u.KB. to Lias 

gamma. As referred to below (p. 9) Bertelsen and Michelsen (1970) showed 

that the Liassic of Rodby I all belonged to Lias alfa . The Rhaetic was 

divided by Sorgenfrei & Buch into an upper predominantly sandy part 

(above 2260' u.KB.) and a lower predominantly clayey part with os

tracodes. Note that the depths here given are depths under Kelly Bushing 

(u.KB.) and not below ground as in Sorgenfrei & Buch 1964. The Kelly 

Bushing was placed 11' above ground and 18' above sea level. 

Detailed lithological data on Rodby I were published by Larsen (1966 , pl. 

15) who focused on the content of heavy minerals but also used Schlum

berger logs , colours , content of carbonate etc. On the basic of the content of 

heavy mineral s he considered the Rhaetic Liassic of R0dby I to consist of 

redeposited sediments , different from those of the deltas along the Scan

dinavian Shield in the northeastern part of Denmark. Therefore, he did 

consider the Rhaetic and Liassic sediments of Rod by 1 to be derived from 

the Ringkobing-Fyn High. The assumption of such a "local " origin is sup

ported by the distribution of deltaic sand lenses in the Northern DDR, 

indicating transport from the northwest in the Rhaetic (Rusitzsca 1967). At 

the top of the Liassic section a one meter thick weathered horizon was 

found (Larsen 1966). 
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The Rhaetic Liassic megaspores and ostracodes were studied by Ber

telsen and Michelsen respectively (Bertelsen & Michelsen 1970). The last 

mentioned author also critically discussed the macrofossil fauna used by 

Sorgenfrei and Buch to correlate the Liassic of R0dby I. Bertelsen and 

Michelsen concluded that all of the Liassic should be referred to as Lias 

alfa, and that the Rhaetic Liassic boundary should be moved down to 1858' 

u.KB. placing the interval 1835 '-1858' in the Liassic pre-planorbis zane . 

The megaspores in the Liassic comprised the Nathorstisporites hopliticus 

community while the Triletes pinguis community was found in the Rhaetic. 

In the pre-planorbis zone a mixed assemblage was found, dominated by 

specimens from the N. hoploticus community (Bertelsen in Bertelsen & 

Michelsen 1970). 

Later Michelsen compared the Liassic lithology and microfauna ofR0dby 

1 with entirely marine wells north of the Ringk0bing-Fyn High. He con

cluded that in R0dby I the interval 1839 '-1753 ' u.KB. was fully marine, that 

of 1753'-1650' u.KB. was deposited under marine conditions interrupted by 

delta-like deposition , and that 1650'-1549' u.KB. was marine but with an 

increasing terrestrial influence towards the top (Michelsen 1973). 

3. Stratigraphy of the NW German Basin 

The following review of the Rhaetic to Lower Liassic stratigraphy of the 

NW German Basin is based on the literature. 

The purpose is to provide a foundation for the lithostratigraphical correla

tion with R0dby I in passage 4 . and for the dating of the material treated 

palynologically in passage 6. to 9. 

A standard lithostratigraphy for the NW German Basins was erected by 

Schott (J 943) on the basis of 9 wells of which the northernmost was situated 

at Lubeck , about 100 km SSW of R0dby . 

The standard lithostratigraphy of Schott is shown on text fig. 2. The 

colours of the clays are of prime importance in this lithostratigraphy. Dark 

grey clay colours distinguish the Middle Rhaetic from the underlying strata 

(" U nterrat & Mittleren Keuper" sensu Schott) where green and reddish 

clay colours predominate. The clay colours of the Lias sic equal those of the 

Middle Rhaetic in being dark grey. However, the interjacent Upper Rhaetic 

differs by lighter greenish and brownish clay colours . The presence of these 

lighter clay colours in the Upper Rhaetic makes it very easy to distinguish 

the Liassic, the Upper Rhaetic and the Middle Rhaetic lithostratigraphi

cally. 

Sand is of less importance than the clay colours in the lithostratigraphy of 

D.G. U. II. rk. nr. 109 9 
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Schott ( I 943), but is used to distinguish Lower Rhaetic from Middle Keuper 

as it is also used in Denmark Sorgenfrei & Buch 1964. Furthermore, both 

the Middle Rhaetic and the Upper Rhaetic are divided in three by a max

imum of sand in the middle part of each. The magnitude of sand develop

ment, however, varies from area to area, and the sand in the Middle Rhaetic 

("Mittelratsandstein" sensu Schott) may even be absent. Hence the content 

of sand is a less reliable lithostratigraphical character than the colours of the 

clay. The probable causes of clay col oration are discussed on page 12. 

The geophysical, lithological and paleontological characteristics of the NW 

German Rhaetic Basin were described by Will (1969 , thesis from 1953) , who 

used the same lithologically determined boundaries as Schott. However, he 

applied new terms to the stratigraphic units , based on the content of fossils 

(Will 1969 fig . 40 & 41, text fig. 2 here) . Will showed that Schotts " Mittel

ratschiefer" contained a Rhaetian fauna with the lamellibranch Pteria con

torta, while Schotts "U nterratschiefer" contained a different , probably less 

marine influenced fauna with the lamellibranch Anodontophora postera and 

a rich variation of os tracodes. This fauna , the postera fauna, contained no 

alpine index fossils , but since it showed similarity to the Lower Keuper 

fauna (Will 1969, p. 127), it was considered by Will to be ofNorian age. This 

dating was later accepted by Kozur & Mostler (1972) , although neither of 

these authors were able to prove the correlation with the Alpine area . Ac

cording to Urlicks (1972) one of the os tracode species (Lutkevichinella (al 

Limnocythere) keuperiana) , which is res tricted to the Postera-Schichten in 

Northwest Germany , is present in the Norian of the Alpine area , whereas it 

is absent in the Rhaetian . This supports a Norian age of the Postera

Schichten. However, as the Upper N orian in the Alp'ine Area contains 

Rhaetvicula contorta and possibly has to be joined with the Rhaetic 

(compare Urlichs 1972 and Wiedmann 1972) the Postera-Schichten are ten

tatively referred to as Lower Rhaetic here. 

Schott's clay colour stratigraphy was supported by Will , applying it to a 

number of new wells. Through this the picture grew more detailed, as it 

turned out that there also existed intercalations of dark grey clay in the 

greenish Postera-Schichten especially in the northern part of the NW Ger

man Basin. However, the topmost part of the Postera-Schichten was gener

ally marked by greenish clay colours. These greenish clays known as 

" Grune Krumbecksche Lagen" in Germany equalled the Tea Green Marls 

in Great Britain lithographically (Will 1969, p . 145-146, fig . 45-46). 

Will also investigated the megaspores and found that the pinguis assemb

lage appeared in the Postera-Schichten and reached its greatest diversifica

tion in Triletes-Schichten. Thepinguis assemblage was also present in Pre-
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planorbis Beds but was missing in the overlaying level, in which Nathors

tisporites hopliticus was found (Will 1969 fig. 41). 

Will (1969, p. 118-119) stressed the close connection between the clay 

colours and the content of fossils demonstrated by the sequence: varigated 

and greenish clays with Anodontophora postera, dark-grey clays with P. 

contorta superimposed by brownish and light green clays without fauna. 

This connection could be followed from Schleswig-Holstein to Switzerland 

and from the Netherlands to Franken. Even to Sweden, Great Britain and 

France some elements of this sequence could be traced. Will discussed the 

causes to the lithostratigraphical usable criteria and attributed them mainly 

to a climatic change from an arid to a humid climate. The changes were 

demonstrated by the sequence from Oberer Gipskeuper (arid: gypsum/ 

anhydrite and lateritic dust) via Saurichtys-Schichten (semiarid: no gypsum/ 

anhydrite, red clays and sand) and Postera-Schichten (subtropical climate 

with annual variations: wood with annual rings , greenish to dark grey clays , 

dissolved silicic acid) to Contorta-Schichten (full humid tropical climate: 

wood without annular rings , dark clays , kaolonite and silica cemented 

sandstones). For the Triletes-Schichten with the lighter clay colours Will 

mentioned the possibility of a more subtropical climate, but he did also 

stress their non-marine character in opposition to the marine Contorta

Schichten. Here the dark clay colours were partly ascribed to organic pro

duction from microplancton (Will 1969, p. 157-176). 

It should be noticed that the clay colour stratigraphy and Will's paleon

tological correlations are based on empirical data. Their validity is indepen

dent to whether or not the above referred explanations to the lithostratig

raphically usable criteria are correct or not. 

4. Lithological correlation of R0dby 1 

On the basis of the literature referred to in passage 2.2. and the present 

author's experience of reading core descriptions from 9 NW German wells , 

a lithological correlation of R0dby I with the NW German Basin is attemp

ted below. Not all stratigraphic levels of the mentioned wells or in RQ1dby I 

can be correlated on lithology but the amount of levels which cannot be 

correlated does not seem higher in R0dby I than in an average boring in the 

NW German Basin. 

The data of R0dby l on which the correlation is based are mainly shown 

in textfig. 3 which is drawn from the original descriptions. Further data on 

content of carbonates etc. are given by Larsen (1966, pl. 15). 

On text fig. 3 oxidation time (min. in Schulze) for palynological prepara-
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tion is shown. This preparation technique is described in passage 14. Re

markable is the change of time occurring about 1760' in R0dby 1. A similar 

change was observed at the Lias alfa 1 to 2 junction in Eitzendorf 8. This 

change is therefore considered to be a usable lithostratigraphical criterion . 

Lithologic correlation between R0dby 1 and the NW German Basin: 

1560'-1839' u.KB . : Lias alfa 

1839 '-1859 ' u.KB.: ? 

1859'-1919 ' u.KB . : Oberrat , (Triletes-Schichten) 

1919'-1982 ' u.KB. : oberer Mittelrratschiefer 

1982'-2088' u.KB.: Mittelrratsandstein 

2088 '-2122 ' u.KB.: unterer Mittelratschiefer 

2122'-2220' u .KB .: ? 

2200'-2349' u. KB .: U nterrat (Pos tera-Schichten) 

2349'-2414 ' ? u.KB .: Steinmergelkeuper sensu Schott 

(Saurichthys -Schich ten) 

The sections 1839'-1859 ' and 2122 '-2200' are problematic and therefore 

not correlated lithostratigraphically. They are discussed in some detail 

below. 

The brownish clay interval 1839'-1859' differs from the light greenish 

grey upper part of the Triletes-Schichten and also from the dark grey Pre

p/anorbis Beds and Planorbis Beds. Brownish clays are not reported on this 

level neither by Schott (1942) nor by Will (1969). It is therefore not possible 

to correlate this unit with the sta ndard lithostratigraphic column of the NW 

German Basin. However, it is noticeable that brownish clay occurs at a 

slightly deeper level between the upper light greenish part of the Triletes

Schichten and the underlying dark grey Contorta-Schichten . Probably the 

brownish clay represents a transitional facies between the dark grey clay 

and the light greenish clay. Presence of brownish clay above the light 

greenish clay of the topmost Triletes -Schichten in R0dby 1 then suggests 

th at the change in facies was more gradual there than normal in the NW 

German Basin. 

The deeper intervaJ 2 I 22'-2200' contains in the upper half two thin red 

yellow variegated clay layers. Since the superimoised clays are dark grey and 

not green , the succession of clay colours in R!2)dby 1 differs from that of the 

NW German Basin . Two explanations are offered . 

I: These red clays result from local redeposition of red clay and are of no 

lithostratigraphical importance , or 
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2: Red clays occur at basin marginal locations (R~dby in the north, Gross 

Seeberg in the south (Seidel 1965)) at the top of the Postera-Schichten, 

whereas green clays occur in the central parts of the basin. The content of 

palynomorphs shows (see passage 9.3.) that this section equals the 

Contorta-Schichten. Therefore the first explanation mentioned is the only 

usable when a chronostratigraphical correlation is attempted. 
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5. Definition of miospore zones 

Based upon literature and the present investigations material from NW 

Germany, R0dby 1 and Scania a number of miospore zones for the onshore 

south-eastern North Sea Basin are defined below. Brief statements on the 

palynostratigraphy of the investigated material were published by Lund 

(1975 & 1976), however, no zones were proposed. 

The succession of diagnostic miospores and some accessory 

palynomorphs are shown on text-fig. 4. The vertical distribution of all 

palynomorphs are given separately for Eitzendorf 8, Maasbiill l , R0dby l 

and Scania in Tables I-IV. 

The purpose of establishing these zones is to make clear the main features 

of vertical variation of miospores ( = pollen and microspores) in the rich 

Rhaetic Liassic microtloras of the southeas tern North Sea Basin . To make 

the zonation practical most of the zones are defined by the regular presence 

or absence of single species or genera. However, these zones should not be 

considered (concurrent) range-zones, interval-zones etc. because these 

genera/species probably will be found sporadically on levels where they are 

now unknown . The zones should be considered to be more or less local 

assemblage-zones defined by the acme of selected species or genera. An 

equal kind of zone was used by Orbell (1973). 

It should be noticed that the climate varied from arid to humid and the 

environment of deposition from limnic to marine from the Norian to the 

Lower Liassic in the area probably with a maximum of humidity in the 

Middle Rhaetic (Will 1969). Much of the variations observed in the micro

floras are ascribed to these fluctuations. Some of the ranges observed may 

coincide with the total range of the species (mainly only with the total range 

of the species (mainly only with lower or upper boundaries) . However, 

published data on the microfloras north of the investigated area are so 

scarce that not even the TOT AL" range of the species in Europe are known 

sufficiently. 

The Corollina Enzonalasporites Zone 

Defined by the contemporary presence of Corollina ( = 'Classopollis) and 

Enzonalasporites. Corollina is very common and comprises both varieties 
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Miospore zones and characteristic fossils 

Unnamed zone with C erebropollenites macroverrucosus 

Pinuspol lenites Trachysporites Zone 

Ricci isporites Polypodi isporites Zone 

Rhoet ipollis Limbospori tes Zone 

Ricc iisporites Conbacu latisporites Zone 

Coro l lino 
Enzonalaspori tes Conbacu la tispori tes Sub-Z. 

Enzona lasporites Granu lopercu lot i poll is Sub-Zone 

Zone Corollina Porcellispora Sub-Zone 

Older miospore floras (acc. to litterature ) 

Enzonalasporites Lesch. 

Corollina torosus ( Reissinger) Klaus s. I. -
Porcellispora Longdonensis (Clarke) Scheuring ~ -
Granu loperculat i poll is rudis Venk. & Goczan ? .. ? 

Conbacula tispori tes mesozoicus Klaus - - -- -·· ...... - -
Limbosporites Lundbladi Nilsson ~ -

(/) 

~ Rhaetipollis germanicus E. Schulz ? 
0 
a. 

polymicroforatus (Ori.) n.c. ... .. (/) Polypodi ispori tes ~ 

."? 
E Semi retisporis Reinhardt ·>--

u 
Ricci isporites tuberculatus Lundblad 

iii 
0 

Pinuspollenites minim us (Couper) Kemp ? .... . ... ... --C 

"' _Q Ce rebropol leni tes macroverrucosus (Thierg.) 
0 

E. Schulz (=C. mesozoicus Nilsson ) -
Ovalipollis Krutzsch ----- ? 

"' .c 

e-
Eucommiidites major E. Schulz 

0 Del toidospora Miner -E 
0 

(Reinh.) C Cingulizonates rhaeticus E.Schulz - - -
:::-
a 

Corollina a. zwolinskai n. sp. 

~ "Taeniaesporites" rhaeticus E. Schulz -- - -
0 

"' (Lesch) -"' Apicu la tispori tes parv ispinosus E. 5. --., 
u 
u 

Heliosporites a I tmarkensis E. Schulz ... .. >-- . a 

i: Leiofusa jurassica Cooks & E isenack • £ 
:; Tetraeds of Uvaes pori tes sp. >--
a. 
E Lycopodi u mspori tes semimuris Danz. & La-; ? --

Text-fig. 4: Diagnostic miospores and important accessory palynomorphs of the Rhaetic to 

Lower Liassic miospore zones of the south-eastern onshore North Sea Basin . 
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with and without circumequatorial stnat10ns . Eucommiidites major E. 

Schulz occurs regularly but in low number and is characteristic of this zone 

in the NW German Basin . Ovalipollis is always present and occurs in larger 

numbers than Ricciisporites which is normally rare , especially in the two 

lower subzones, where also triangular smooth microspores are rare. The 

ornamented microspores include older types like Porcellispora longdonen

sis (Clarke) Scheuring and younger " Liassic" types like H eliosporites alt

markensis E. Schulz , while " Rhaetic " types like Limbosporites lundbladi 

Nilsson are missing. 

The Corrollina Porcellispora Subzone 

The lower subzone in the Corollina Enzonalasporites Zone is defined by the 

contemporary presence of Corol/ina (common) and Porcellispora long

donensis (Clarke) Scheuring (common among the trilete ornamented 

microspores). 

This subzone is only represented by one sample in the investigated mater

ial (R0dby l: 2349' u.KB.) , but similar microtloras are known from the 

literature (Orlowska-Zwolinska 1967). In the mentioned sample Ovalipollis 

notabilis Scheuring (common among the saccate pollen) is a characteristic 

element together with rare Echinitosporites eliacoides E. Schulz and 

Heliosporites altmarkensis E. Schulz. 

The Granuloperculatipollis Subzone 

The middle subzone of the Corollina Enzonalasporites Zone is defined by 

the regular presence of Granuloperculatipollis rudis Venkatachala & Goc

zan . The delimination of this subzone to the subzone above is somewhat 

doubtful , as G. rudis is although rarely, present higher in the sequence . 

The Enzonalasporites Conbacu!atisporites Subzone 

The topmost subzone in the Corollina Enzonalasporites Zone is defined by 

the contemporary presence of Enzonalasporites and Conbaculatisporites 

mesozoicus Klaus. As the latter mentioned species are also present in older 

deposits outside the area under investigation (Carnian Austria original des

cription by Klaus 1960), this subzone is a local one. 

The Ricciisporites Conbaculatisporites Zone 

This zone is mainly characterized by the absence of both older types like 

Enzonalasporites and younger types like Limbosporites lundb!adi Nilsson. 

Conbaculatisporites/Trachysporites are common as in the underlying sub

zone, and Ricciisporites are mostly common as in the superimposed zone. 
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The Rhaetipollis Limbosporites Zone 

Defined by the contemporary presence of Rhaetipollis germanicus E. 

Schulz and Limbosporites lundbladi Nilsson. 

The most impressive feature of the microfloras in the Rhaetipollis Lim

bosporites Zone is the apparent abundance of Ricciisporites tuberculatus 

Lundblad, which more or less dominates the visual impression obtained by 

low magnifications due to its relatively large size and darker colour, al

though the content of Ricciisporites tuberculatus rarely exceeds I O per cent. 

The Ricciisporites Polypodiisporites Zone 

This Zone is characterized by the common presence of Polypodiisporites 

polymicroforatus (Orlowska-Zwolinska) n. comb. ( = Convolutispora mic

rorugulata E. Schulz) or of Semiretisporis together with a rich variation of 

other mostly trilete microspore species. 

The Ricciisporites Polypodiisporites Zone is defined from the underlying 

Rhaetipollis Limbosporites Zone by the practical absence of Rhaetipollis 

germanicus E. Schulz. Ricciisporites tuberculatus is normally less common 

than in the underlying zone but more common than in the superimposed 

Pinuspollenites Trachysporites Zone. 

The Pinuspollenites Trachysporites Zone 

Defined by the common presence of Pinuspollenites n11111mus (Couper) 

Kemp and the absence of C erebropollenites macroverrucosus (Thiergart) E. 

Schulz. The group of trilete ornamented microspores is dominated by 

"Liassic" types as Conbacu/atisporites/Trachysporites (C. mesozaicus 

Klaus, T. tuberosus Nilsson etc.) and Uvaesporites reissingeri (Reinh.) n. 

comb. etc. while "Rhaetic" types as Densosporites fissus (Reinh.) E. 

Schulz and Limbosporites lundbladi Nilsson etc. are missing or sporadically 

present. Heliosporites altmarkensis E. Schulz is common in the NW Ger

man Basin including Ry:idby I , but absent in Scania where on the other hand 

Lycopodiumsporites austroclavatidites (Cooks.) Pot. is common. 

The basal part of this zone is characterized by an acme of Leioji,sa 

jurassica Cookson & Eisenack in the NW German Basin including Ry:idby I. 

Unnamed zone with Cerebropollenites macroverrucosus 

Only the lower part of the zone is investigated here. It is defined from the 

underlying zone presence ofCerebropollenites macroverrucosus (Thiergart) 

E. Schulz (= C. mesozaicus (Couper) Nilsson). The upper limit of this 

unnamed zone is not fixed here, it could be defined by the incoming of 

Callialasporites. 
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A few Rhaetic species like Ricciisporites tuberculatus Lundblad are st ill 

sporadically prese nt in the basal part of this zone. Lycopodiumsporites 

(inclusive of L. semimuris Danze-Corsin & Laveine) are fairly common and 

tetrads of Uvaesporites sp. are worth noticing. 
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6. Palynostratigraphy of the Aller Area 
(mainly Eitzendorf 8) 

6.1 . Material 

The investigation of the southern part of the NW German Basin is concen

trated on the borehole Eitzendorf 8, because it represents a maximum of 

marine influence, and the whole section of interest (Lower Rhaetic to Lias 

beta) is developed and well represented by cored intervals. The 

palynomorph content of the more than 200 m thick section is shown on table 

I . Palynomorphs from other investigated localities in the Aller Area ex

amined by this provisional work are only mentioned in the text , when em

phasis is placed on special topics like the dependence of the microfloras on 

depositional envirnonment etc. 

Eitzendorf 8, referred to below as E8, was drilled in 1949 for Deutsche 

Erdol AG and was studied by Hecht, Hoffmann and Ruhl. Hecht investi

gated the microfossils, which later have been reinvestigated by Plumhoff. 

These picks are referred to as " new microfauna datings" below. 

The Lias sic section of Eitzendorf 8 was partly cored and the Upper Trias

sic section including the Rhaetic was completely cored. The boring termi

nated in varigated dolomitic marls (Saurichtys-Schichten sensu Will) and 

did not reach the Keuper evaporites . 

6.2 . Lower Rhaetic 

In Eitzendorf 8 the boundary between Mittel Keuper and "Unter Rhat" 

originally was placed just below spl. 1180 m (table l) indicated by a change 

from dark bluish grey clay to greenish marls (below). Reddish partly dolomi

tic marls were present from just below spl. 1 I 99 m. 

A comparison with the lithostratigraphy according to Will (1969) reveals 

the mentioned top of the " Mittel Keuper" as probably equivalent to the 

"Grune Krumbeck 'sche Lagen" i.e. the top of the Postera-Schichten . The 

lower partly reddish section would then correspond to the lower part of the 

Postera-Schichten i.e. the Prima Zone. This fits partly with the "new mic

rofossil datings" as the lower reddish part is dated as "ko alfa unten", 

whereas the upper greenish part together with the superjacent blueish grey 

clays up to spl. 1173 m were named "ko alfa" . The microfauna, mainly 
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ostracodes, cross this lithologic boundary between the greenish and dark 

grey clay. Two explanations are possible, either the Postera-Schichten in 

Eitzendorf 8 include some dark grey clay, or the post era microfauna survi

ves in the Middle Rhaetic. The microflora of pollen and microspores also 

crosses this lithologic boundary, and for that reason, the former explanation 

is accepted here. 

E 8 spl. 1205-1180 m: The Corollina Enwnalasporites Zone. The lithology 

and microfauna are discussed above. The contemporary presence of Corol

lina torosus (Reissinger) Klaus ( = Classopollis classoides Pflug) and En

wnalasporites and Eucommiidites major E. Schulz cause the assignment of 

this section to the Corollina Enwnalasporites Zone. 

E 8 spl. 1205-1199 m: The Granuloperculatipollis Subzone. Besides the 

regular presence of Granulopercularipollis rudis Venk. & Gocz. this sub

zone is also characterized by the trilete ornamented microspores including 

several species of Anapiculatisporites (A. telephorus (Pautsch) Klaus & A. 

spiniger (Lesch.) Reinh.) which are regularly present. 0valipollis (0. ova/is 

Krutsch & 0. breviformis Krutsch) are considerably more common than 

Ricciisporites (E 8 spl. 1205 m: 32 Ov./0 Ric., 1203 m: 72 Ov./11 Ric., 1199 

m: 24 Ov ./0 Ric.) 

E 8 spl. I 180-1173 m: Enwnalasporites Conbaculatisporites Subzone. 

Characterized by the contemporary presence of Enzonalasporites and 

Conbaculatisporites mesozoicus Klaus and by the absence of Granuloper

culatipollis rudis Venk. & Gocz. As in the underlying subzone and sample 

1192 m, which is not referred to any subzone, 0valipollis is considerably 

more common thanRicciisporites (E 8spl.1192 m: 23 Ov./3 Ric., J 180 m: 44 

Ov./5 Ric., 1173 m: 30 Ov./1 Ric.). 

6.3. (Lower to) Middle Rhaetic transition 

E 8 spl. 1167-1159 m: The Ricciisporites Trachysporites Zone. 

This section consists of dark clay with subordinate sand intercalations. 

According to core descriptions this section comprises partly "U nterrhat" 

with dark blueish grey clay (spl. 1167-1164 m and the base of "Mittelrhat" 

with faintly blueish darkgrey pyritic clay (spl. 1157 m). According to the 

"new microfauna datings" sample 1167 m was dated to "ko beta unten -

alfa" and sample 1157 to "ko beta". Hence this section encompasses a part 

of the Middle Rhaetic and possibly also some Lower Rhaetic, when dated 

by lithology and microfauna. 
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The section is characterized by the absence of both diagnostic Lower 

Rhaetic and Middle Rhaetic elements like Enzanalasporites and Limbospo

rites , respectively. Trachysporites /Conba culatisporites, as in the underly

ing subzone, are common among the trilete ornamented microspores. Ric

ciisporites may be more common than Ovalipollis (spl. 1167 m: 18 Ov./ 7 

Ric. , 1164 m: 5 Ov./ 13 Ric. , 1157 m: 32 Ov ./ 32 Ric .) . 

6.4. Middle Rhaetic 

E 8 spl. 1149-1128 m: The Rhaetipollis Limbosporites Zone. 

This section consists of dark blueish grey clay with subordinate sand 

intercalations, except for the top where intercalations of redbrown clay are 

present(? Argiles rouge de Levalloids , see Will 1969). The section contains 

the lamellibranch Taeniodon and a Middle Rhaetic microfauna . 

It is characterized by a palynomorph assemblage with numerous Riccii

sporites, commonRhaetipollis germanicus E. Schulz and regular presence of 

Limbosporites lundbladi Nilsson, Cingulizanates rhaeticus (Reinh.) E. 

Schulz and thick walled Araucariacidites. (spl. 1149 m: 7 Ov/ 33 Ric., 1142 

m: 9 Ov./ 10 Ric., 1128 m: Ov./ Ric .). Stratigraphically higher, between the 

Middle and Upper Rhaetic , a number of species di sappear: Rhaetipollis 

germanicus E . Schulz , " Vesicaspora" fuscus (Pautsch) Morbey , Corollina 

zwolinskai n. sp. Granuloperculatipollis rudis Venk . & Gocz . etc. At a 

s imilar level in the R0dby I borehole (between R 1930' and R 1888') a 

number of species, partly other than in Eitzendorf 8 also disappear. These 

levels probably represent the same microfloral change (thinning of Middle 

Rhaetic microflora) and the difference in species noted to disappear possibly 

reflects variance in the length of investigation (many more specimens ob

served per sample in R0dby I than in Eitzendorf 8). 

6.5 . Upper Rhaetic 

E 8 spl. 1122-1103 m: The Ricciisporites Polypodiisporites Zone. 

The lower part of this section with spl. 1122 m consists of medium grey 

chalky clay with thin sand layers and corresponds to "unterer Ober

ratschiefer" sensu Schott (1943 , and textfig. 2 here) . These beds are over

lain by a fine grained sandstone (Triletes Sandstein sensu Will) with a few 

thin greenish medium grey chalky claylayers (spl. 1110 m) superimposed by 

a greenish medium grey clayball conglomerate with chalky cement (spl. 

I 103 m, "Schottsche konglomerate" (Will 1969 p. 143)). 

Palynologically this section is characterized by a rich variation of trilete 

microspores as Densosporites fissus (Reinh.) E. Schulz , Cingulizonatus cf. 
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inaequalis (Madler) n . comb. Triancoraesporites ancorae E. Schulz, 

Polypodiisporites polymicroforatus (Orlowska-Zwolinska) n. comb. and 

several species of Semiretisporis. Furthermore the palynomorphs from 

these marly samples have a characteristic redbrown colour which has also 

been observed in other samples ofTriletes -Schichten in the area (wells Orrel 

I, Braudel I) (Lund 1975). 

6.6. Lias a/fa l - Lower alfa 2 

E 8 spl. J 101-I059 m: The Pinuspollenites Trachysporites Zone. 

This section consists of main ly darkgrey clay , dated on microfauna, 

bivalves and in the upper part also on the basis of badly preserved ammo

nites. 

The lowest part of this section (spl. 110 I m) is intermediate in colour and 

lithology (marl) compared to the underlying Triletes-Schichten. This lower 

part contains the bivalves Unicardium cardioides (Bean.) Phil and Pro

tocarida cf. rhaetica Oppel, the latter being a Rhaetic type according to Will 

(1969, p. 95 & Abb. 41). As the Pre-planorbis Beds are present in the area 

(Hoffman 1963 , fig. I ; and textfig. I here) it seems probable that this marly 

section should be ass igned to the Pre-planorbis Beds. 

E 8 spl. J 101-1094 mare from the lower part of Lias alfa I whereas spl. 

l070 m is placed in the topmost part of Lias a lfa I with Proarietites, just 

below the boundary to Lias alfa 2. Spl. 1059 m is from the lower part of Lias 

alfa 2 and is dated by the presence of Schlotheimia. 

Palynologically the section (spl. 1101-I059 m) is characterized by the 

common presence of Pinuspollenites minimus (Couper) Kemp and Chas

matosporites hians Nilsson , and by the absence of Cerebropollenites mac

roverrucosus (Thierg .) E. Schulz. Trilete ornamented microspores are rare, 

Heliosporites altmarkensis E. Schulz and Trachysporites/Conbacu/atispo

rites being the most common. 

The lower part spl. 1101-I094 m is characterized by the common pre

sence of L eiofusajurassica Cooks. & Eis. which are also found in abundance 

in the Lower Lias alfa I in other nearby wells. It should be noticed that 

Leiofusajurassica is a lso present in the presumed Pre-planorbis Beds sam

ple of Eitzendo1f 8 (spl. I LO I m) but not in the Pre-p/anorbis Beds of Gre

venhorst I and Westervanna 3 & 4 (see passage 7). In the latter wells the 

contact with the Planorbis Beds was not investigated and it is assumed that 

L. jurassica may also occur in the topmost Pre-planorbis Beds. 

An impressive feature of the Lower Liassic of Eitzendoif 8 is the common 

presence of pollen like Pinuspol/enites and Chasmatosporites relative to the 

microspores which are rare. In samples from the corresponding level in 
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other localities relatively more microspores have been found. For instance , 

this is the case with a sample of brownish clay from the lower part of the 

Lias alfa I containing Psiloceras planorbis in the borehole Hohne 6. There 

the trilete smooth microspores are common and the group of ornamented 

trilete microspores comprises many "Liassic" specimens (of Uvaesporites, 

H eliosporites, Polycingulatisporites Trachysporites I Conbaculatisporites 

etc.), whereas pollen like Pinuspollenites and Chasmatosporites are consid

erably less common than in Eitzendorf 8. From these and some similar aged 

microfloras in the boreholes Braudel I and Orrel I and the claypit " Schwar

zen Berge" in Helmsand, one may conclude that much of the change in the 

single section is due to the depositional environment, although there was a 

change in the flora of the area between the " Rhaetic" and " Liassic" (many 

"Rhaetic" forms are absent or uncommon in the "Liassic"). Beds deposited 

under limnic or near shore marine conditions (Triletes-Schichten and basal 

Liassic ofHohne 6) contain relatively common specimens that are not easily 

transported in air or water (trilete microspores without gasfilled cavities and 

Corollina). 

In offshore deposits as in Eitzendorf 8, the above mentioned types are 

relatively rare, and the microfloras are dominated by types easily trans

ported (microspores with gas-filled cavities like Heliosporites , pollen with 

air sacks like Pinuspollenites) together with marine algae like Leiofusa. 

Furthermore it must be assumed that there is a stronger representation of 

the backland flora relative to the shore flora in the offshore deposits than in 

the nearshore deposits, as it is known from Tertiary and recent deposits 

(Jux 1968). 

Much of the change in the microfloras on the Triassic/Jurassic boundary 

in the area, especially the increasing amount of Pinuspollenites is hence 

here ascribed to the marine transgression. 

6.7. Lias alfa 3 

E 8 spl. 1132-983 m: Zone with Cerebropollenites macroverrucosus. 

This section consists of blueish marly clay dated by the "new microfauna 

datings". 

Palynologically the section is characterized by the presence of Cere

bropollenites macroverrucosus (Thierg.) E. Schulz . Pinuspollenites is 

common as in the underlying zone and "Clavatipollenites hughesi Couper" 

and Nevesisporites limbatus Playf. appear. In sample 1132 m Ricciisporites 

is still sporadically present. In sample 983 m tetrads of Uvaesporites sp . 

. appear and Lycopodiumsporites (inclusive of L. semimuris Danze-Corsin & 

Laveine) are common. Since Lycopodiumsporites are uncommon in other 
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Lias alfa samples in the area, it appears that Lycopodiumsporites does 

not become prominent until during the topmost Lias alfa 3. This is an 

important difference to the microfloras from Scania and R91dby , where L. is 

common also in the (Rhaetic and) Lias alfa. 

The stratigraphical level with the incoming of Cerebropollenites ma

croverrucosus (Thierg.) E. Schulz is very important and it could probably be 

used for intercontinental correlations. Unfortunately , this level has not been 

precisely fixed in Eitzendorf 8 (lack of core material) or in the neighbouring 

area of East Germany, where E. Schulz & Mai (1966) mention that C. 

macroverrucosus is absent in Lias alfa I and present in alfa 3 and doubtful in 

alfa 2 due to lack of samples dated by means of marine fossils. In E 8 the 

youngest sample without C. macroverrucosus is derived from the lower part 

of Lias alfa 2 (about 1/J above the basis in the alfa 2 section), and the oldest 

sample with the species under discussion is derived from the basal part of 

Lias alfa 3. However, in the boring Braudel l doubtful specimens of C. 

macroverrucosus (with thin but distinct endexine) have been found in the 

upper part of Lias alfa 2 (basal part of Angulaten Sandstein), where both 

doubtful and typical C. macroverrucosus (with and without visible 

endexine) were present in the superimposed basal Lias alfa 3. Hence , in the 

Aller area , there seems to be a succession of microfloras without C. mac

roverrucosus (up to lower part of Lias alfa 2) to such with doubtful C. 

macroverrucosus with endexine (around the upper part of Lias alfa 2) to 

microfloras with typical C. macroverrucosus (from Lias alfa 3). 

7. Palynology of the Pre-planorbis Beds to the Northwest 

The Pre-planorbis Beds are restricted to the north western part of the inves

tigated area (text fig. l) and rest on the limnic Triletes-Schichten and are 

superimposed by the marine Planorbis Beds. They consist of dark grey 

shales and greenish marls and may reach a thickness of 20 metres (Hoffman 

1963). 

Four samples from well dated Pre-planorbis Beds are examined here , two 

from Westerwanna 4 and two from Grevenhorst 2 (for depth of samples see 

appendix). Furthermore one sample representing the probable Pre

planorbis Beds in Eitzendorf8 (1101 m) is also investigated as mentioned on 

p. 24. 

The palynomorph content in the well dated samples from Westerwanna 4 

and Grevenhorst I are similar and of a distinctive Liassic character with 

many Pinuspollenites minimus (Couper) Kemp and Chasmatosporites hians 

Nilsson. The trilete ornamented microspores are rare but comprise only 
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Liassic types like Heliosporites altmarkensis E. Schulz, Trachysporites fus

cus Nilsson , T. asper Nilsson and Uvaesporites reissingeri (Reinhardt) n. 

comb. Rhaetic types as well as the younger Cerebropol/enites macrover

rucosus (Thierg.) E. Schulz are absent. Hence this microflora belongs to the 

Pinuspollenites Trachysporites Zone. Coro/lina and trilete smooth micros

pores tend to be common suggesting together with the presence of marine 

palynomorphs (Michrystridium and Crassosphaera) a marine to brackish 

nearshore environment of deposition. 

The content of palynomorphs in the probable Pre-p/anorbis Beds in Eit

zendorf 8 ( 110 I m) differs from the above mentioned microflora by the 

presence of Leiofussa jurassica Cookson & Eisenack. Presence of the last 

mentioned species, which is common in the Planorbis Beds, suggest that 

this Eitzendorf sample was deposited a little later and under more open-sea 

conditions than the Pre-planorbis Beds samples from Grevenhorst 2 and 

Westerwanna 4. 

8. Palynostratigraphy of Massbi.ill 1 

8.1. Material 

Mass bull I is of special interest to the present investigation Since like RQdby 

I it is situated on the northern flank of the Northwest German Basin (textfig. 

l), and because the Rhaetic ostracodes etc. are known from Massbull I , 

(Wicher 1957) and already have been compared with microfaunas of Danish 

boreholes (Christensen 1962 & 1963). 

In Massbull 1 the Lower and Middle Rhaetic are well developed whereas 

the Upper Rhaetic and Jurassic are missing probably due to erosion. Below 

marine Middle Rhaetic dark shales with Taeonidon , Proteonina etc. (oberes 

Mittelratschiefer sensu Schott) a sandy section is encountered. It comprises 

the remaining part of the middle Rhaetic and the uppermost part of the 

"lower Rhaetic" (zone 4 of Wicher with the megaspore Y843 , probably 

Tri/eites pinguis, the dating being based on geophysical data). Under this 

sandy section follow dark shales with A. postera and ostracodes (Wicher 

zone 2 with 0 807) underlain by dark shales with an intercalation of varieg

ated greenish marl (Wicher zone I with O 844, 845 , 847, 850 and 851). This 

section (Wicher zone 1-2) thus belongs to the Postera-Schichten (Will 1969 , 

Kozur & Mostler 1972). 

Only samples from selected sections (with bivalves etc .) are available 

from Massbull 1. Five samples from Massbull I have been examined (table 

2). Spl. I 231 m is a dark shale taken just above the greenish marl in Wichers 

zone I, spl. 1215 m is a dark shale from Wichers zone 2. Both samples 
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represent the Postera-Schichten sensu Will. Spl. 1208 is from a thin medium 

grey clay layer in the upper part of the sandy "Lower Rhaetic" near the 

bottom or just below Wichers zone 4. Spl. 1151 m is a dark clay with 

Taeniodon in the upper part of the Middle Rhaetic between the Hauptsands

tein and the Flasersandstein, and spl. 1139 is a dark clay just above the last 

mentioned sandstone. Spl. 1151 m & 1139 m represent the upper part of the 

Middle Rhaetic. 

8.2. Lower Rhaetic 

M. J spl. 1231 m & 1215 m: The Granuloperculatipollis Subzone of the 

Coro/Lina Enzonalasporites Zone. 

The contemporary presence ofEnzonalasporites, Eucommiidites major E. 

Schulz and numerous Corollina and in addition the presence of Granuloper

culatipollis rudis Venk. & Gocz. assign these samples to the Granuloper

culatipollis Subzone of the Corollina Enzonalasporites Zone. As in Eitzen

dorf 8, Conbaculatisporites mesozoicus Klaus is absent in this subzone. 

Ovalipollis are more common than Ricciisporites but the latter are more 

common in Massbiill I than in Eitzendorf8 (M. I spl. 1231 m: 28 Ov./ 19 Ric., 

spl. 1215 m: 57 Ov ./ 31 Ric.). 

8.3. (Lower ~o) Middle Rhaetic transition 

M. I spl. 1208 m: The Ricciisporites Conbaculatisporites Zone. 

The absence of both older and younger types like Enzonalasporites and 

Limbosporites lundbladi Nilsson, respectively , characterize this section to

gether with the presence of numerous Ricciisporites and the presence of 

"Liassic" types among the trilete microspores (Conbaculatisporites 

mesozoicus Klaus, Lycopodiumsporites austroclavatidites cookson, Punc

tatisporites major (Couper) G. Schulz & Hope etc.). Ricciisporites is consid

erably more common than Ovalispol/is (6 Ov ./ 68 Ric.). 

The palynomorphs indicate a (topmost Lower to) basal Middle Rhaetic age 

when compared to Eitzendorf 8. 

8.4. Middle Rhaetic 

M. I spl. 1151 m & 1139 m: The Rhaetipollis Limbosporites Zone. 

Distinguished from the underlying zone by the presence of Limbosporites 

lundbladi Nilsson and from the superimposed Ricciisporites Polypodiispo

rites Zone by the regular presence of Rhaetipollis germanicus E. Schulz, 

Araucariacidites australis Cooks. and Coro/Lina zwolinskai n.sp. Ricciispo-
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rites are common but not as common as Ovalipollis (spl. I 151 m: 43 Ov ./ 15 

Ric. , spl. I 139 m: 8 Ov./ ¼ Ric .). The relatively small amount of Ricciispo

rites and furthermore the rare occurrence of trilete ornamented micros pores 

in spl. 1151 m & I 139 m, are possibly due to differential sorting from the 

habiat of the palynomorph producing plants to the marine place of deposition , 

causing an overrepresentation of saccate pollen like Ovalipollis. 

Compared with Eitzendorf 8 of the palynomorphs in M. spl. 1151 m & 1139 

m indicate a Middle Rhaetic age. 

9. Palynostratigraphy of R0dby 1 

9./. Material 

The stratigraphical distribution of the pollen and micros pores in R(iidby I is 

shown on Table 3, and a systematical account follows in passage 17 . Previous 

investigations and the lithology were treated in passage 2 and 4 . The succes

sion of microtloras of R(iidby I is adequately known in the Liassic, but in the 

Rhaetic some sections yield only barren samples (sandy facies). However, 

the microtloras found may be placed in the proposed scheme as noted below 

in the passage 9.2-9 .7. 

9.2. Lower Rhaetic 

R I spl. 2345'-2295': The Corollina Enzonalasporites Zone. 

This section is characterized by the contemporary presence of Coro/Lina 

and Enzonalasporites. Spl. 2345' and spl. 2326' contain rich microtloras 

dominated by Corollina torosus (Reissinger) Klaus and are in addition to 

Enzonalasporites characterized by Eucommiidites major E. Schulz. Spl. 

2295 ' (not shown in Table 3) has yielded only a sparce and badly preserved 

microtlora which, however , includes Enzonalasporites , placing thi s sample 

in the Corollina Enzonalasporites Zone. 

R 2345': The Corollina Porcellispora Subzone. 

This section is characterized by the contemporary presence of Corollina 

torosus (Reissinger) Klaus and Porcellispora longdonensis (Clarke) Scheur

ing. The first mentioned is dominating and the latter is common among the 

trilete ornamented microspores. 

The Corollina Porcellispora Subzone has not been found in the present 

investigation of German boreholes, probably because samples from the basal 

part (5-10 m) of the Postera-Schichten have not been available there . In 

Poland (p. 40), however, microfloras placed in this subzone, are known in 
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deposits believed to equivalate the Saurichthys-Schichten to basal Postera

Schichten. To this section then spl. 2345' must be referred to on the basis of 

palynomorphs. Because a correlation with the Postera-Schichten is indicated 

by lithology and the presence of doubtful A. postera (acc. DGU internal 

data), spl. 2345' most likely has to be correlated with the basal Postera

Schichten. 

R l spl. 2326': The Granuloperculatipollis Subzone. 

This part ofR0dby I belongs to the Granuloperculatipollis Subzone due to 

the common presence of G. rudis Venk. & Gocz. in a Corollina Enzonalaspo

rites microflora dominated by Corollina torosus (Reissinger) Klaus. 

Spl. 2326' has to be correlated with the (middle) Postera-Schichten of 

Eitzendorf8 and Massbiill I (E 8 spl. 1205 m-1199 m, M. l spl. 1231 m & 1215 

m). 

9.3. Middle Rhaetic 

R I spl. 2163'-1930': TheRhaetipollis Limbosporites Zone. Spl. 2163'-1930' 

belongs to the Rhaetipollis Limbosporites Zone due to the presence of both 

Rhaetipollis germanicus E. Schulz and Limbosporites lundbladi Nilsson. 

The microflora in the lowermost sample (2163 ') is somewhat similar to the 

microfloras found near the Lower to Middle Rhaetic boundary in Eitzendorf 

8 and Massbiill in the Enzonalasporites Conbaculatisporites Subzone com

pared to the Ricciisporites Conbaculatisporites Zone. This similarity is 

shown by a fair amount ofConbaculatisporites/Trachysporites and absence 

of Cingulizonates rhaeticus (Reinh.) E. Schulz a species normally found 

together with Limbosporites lundbladi ,Nilsson in the Middle Rhaetic. How

ever, presence of Polypodiisporites polymicrofora tus (Orlowska-Zwolinska) 

n. comb. and Araucariacicites australis Cookson as well as the absence of 

types restricted to the Lower Rhaetic and older strata indicate that the Lower 

Rhaetic is still not penetrated at 2163'. This is also proved by the presence of 

Limbosporites lundbladi Nilsson. Altogether the evidence mentioned in

dicate a Middle Rhaetic, probably early Middle Rhaetic age for spl. 2 I 63'. 

Concerning the distinction of the microfloras found in spl. 2163'-1930' 

from the microfloras in the overlyingRicciisporites Polypodiisporites Zone, 

the main criterion is the top at about 1930' of regular to common Rhaetipol

lis germanicus E. Schulz, Corollina zwolinskai n. sp. Protohaploxypinus 

hercynicus (Madler) n . comb., etc., as well as the absence of the rich varia

tion of trilete ornamented microspores found in spl. 1888'-1860'. 

The acme of conifer pollen (Corollina spp. etc.) and of marine 

palynomorphs (Micrhystridium spp. etc.) in spl. 1930' compared with the 
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nearby terrestrial microflora with many microspores in spl. 1888'-1860' 

strongly suggests that the microfloral changes at the boundary between the 

Rhaetipollis Limbosporites Zone and the Ricciisporites Polypodiisporites 

Zone are facies controlled at least in R13dby l. 

Concerning the content of palynomorphs R 2163'-1930' has to be corre

lated with the Contorta-Schichten (basal part excluded) the NW German 

Basin (E 8 spl. 1149 m-1128 m , M I spl. 1151 m-1139 m) and the Yallakra 

and Mine Formations in Scania (S spl. 1-6). 

9.4. Upper Rhaetic 

R I spl. l888'-1960 ' : The Ricciisporites Polypodiisporites Zone. 

This sec tion is characterized by the common content of Polypodiisporites 

polymicroforatus (Orlowska-Zwolinska) n. comb. (spl. 1862'-1860') or of 

Semiretisporis (spl. 1888') , and further by a rich variation of trilete or

namented microspores, which are rare and often only found beyond the 

counting. Often the specimens have the characteristic reddish dark brown 

colour, observed in the typical Triletes-Schichten . Presence of a single 

specimen of Rhaetipollis germanicus E. Schulz found in spl. 1862' is possi

ble due to reworking. 

By the content of palynomorphs R 1888-1860 must be correlated to the 

Triletes-Schichten in Eitzendotf 8 and other wells in the area of the Aller 

River . 

9.5. Topmost Upper Rhaetic ? 

R spl. 1843 ' & 1842 ': Not referred to any zone. 

The microflora in this controversial interval, which was placed in the 

Rhaetic by Sorgenfrei & Buch (1964) and in the Liassic by Bertelsen and 

Michelsen (1970) is here referred to the Rhaetic due to abundance of Ric

ciisporites tuberculatus Lundblad relative to Pinuspollenites minimus 

(Couper) E . Kemp. (spl. 1843: 30 Ric./ I Pin.). 

The microspore flora comprises many Rhaetic species 

(Lycopodiacidites rhaeticus E. Schulz, Camerozonisporites la evigatus E. 

Schulz, Densosporites fissus (Reinh.) E. Schulz, Densosporites cavernatus 

(Orlowska-Zwolinska) n. comb. , Limbosporites lundbladi Nilsson , 

Semiretisporites, Perinotriletes thuringiacus E. Schulz etc.) most of which 

are rare and only found outside the counting , in contrast to the mainly 

Liassic species (Punctatisporites major (Couper) G. Schulz & Hope, De/

toidospora toralis (Lesch.) n . comb., Trachysporites/Conbaculatisporites , 

Bacultisporites and Aratrisporites minimus E. Schulz which are more corn-
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mon and normally found in the counting. Hence the microspore flora has a 

Rhaetic aspect qualitatively but a Liassic aspect quantitatively. 

The pollen flora is mainly Rhaetic with common Ricciisporites and pres

ence of species like Araucariacidites australis Cooks. Protohaploxypinus 

hercynicus (Madler) n. comb. and Taeniasporites rhaeticus E. Schulz, 

which in the German wells occur regularly in theRhaetipol/is Limbosporites 

Zone i.e. in the Middle Rhaetic . Characte~·istic is also common presence of 

Quadraecu/ina anellaeformis Bolch (spl. 1843': 18 Quadr./ 1 Pinus

pollenites). 

The Microflora found in spl. 1843' & 1842' is not known from the German 

wells investigated, however in Scania a sample from the basal Lias (Boserup 

Beds. Sample 7) contained a similar microflora, which differed by the more 

common presence of Pinuspollenites than of Ricciisporites. On account of 

the latter flora spl. 1843' & 1842' must be placed a little lower in the microf

loral succession than the mentioned sample from the Boserup Beds if the 

increase of Pinuspollenites relative to Ricciisporites occurs at the same time 

in R0dby I and in Scania. Most likely 1843 & 1842 then belong to the top of 

the Rhaetic but a Pre-planoberis Bed age cannot be completely ruled out. 

A place close to the Rhaet ic Liassic boundary is also indicated by the 

succession of facies (spl. 1862'-1859', no marine microflora; spl. 1843' & 

1842', sparce marine microflora; spl. 1839' , rich marine microflora) and 

makes a stratigraphical gap between spl. 1843' and spl. 1839' unlikely. 

9.6. Lias a/fa 1-2 

R I spl. l839 '-1631': The Pinuspollenites Trachysporites Zone. 

This section belongs to the Pinuspollenites Trachysporites Zone and is 

distinguished from the underlying zone by containing more Pinuspollenites 

than Ricciisporites , and also from the superimposed unnamed zone by the 

absence of Cerebropollenites macroverrucosus (Thierg.) E. Schulz. A high 

frequency of Chasmatosporites is also distinctive towards the underlying 

zone. Heliosporites altmarkensis E Schulz , Trachysporites and Baculatis

porites are the most common trilete ornamented microspores. Deltoido

spora toralis (Lesch.) n . comb. is common as in R 1843' giving the micro

floras in R0dby I greater similarity to those of Scania compared to of the 

Aller Area. The samples 1721' and 1674' are influenced by deltaic sedimen

tation (Michelsen 1973) and contain a more diverse microflora than the 

underlying and superimposed Liassic part of R0dby I. Some of the species 

in these two samples are in common with the Rhaetic (Perotriletes globosus 

(Leschik) n. comb. , Stereisporites punctus (Klaus) Krutzsch etc.) and some 

are unique to this level in R0dby I (Clavatipollenites hughesi Coup. and 
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Ephedripites torosus Miidl.). There is no doubt that the presence of this 

microflora relatively rich in species is due to the deltaic sedimentation. 

However, it is of note that the 'Rhaetic' species are not known from higher 

stratigraphic levels in the area. 

On the base of micros pores and pollen spl. 1839' - I 631' has to be corre

lated with Lias alfa 1-2 in the Aller Area and of Scania. 

9.7. Lias alfa 3 (topmost alfa 2 not totally excluded) 

R I spl. 1561 '-1560': unnamed zone above the Pinuspo/lenites Trachyspo

rites Zone. 

This part of R0dby I is characterized by the presence of Cerebropolle

nites macroverrucosus (Thierg.) E. Schulz and Lycopodiumsporites. Of the 

former only one (doubtful) specimen (pl. 7 fig. 14) has been found , which 

possibly is only an extreme variant of C. thiergarti E. Schulz which are 

more common and comprise specimens with the ektexine loosened from the 

endexine like those of the upper Lias alfa 2 and basal alfa 3 of Braudel I in 

the area of the Aller River. 

The presence of Lycopodiumsporites semimuris Danz. & Lav. and te

trads of Uvaesporites sp. indicates a Lias alfa 3 age when compared with the 

Aller Area and Scania . Common presence of L. austroclavatidites (Cooks.) 

also indicates a Lias alfa 3 age when compared with the former area , but in 

the latter area this species is also common in Lias alfa 1-2. The presence of 

rare Ricciisporites tuberculatus Lundblad, Cingu/izonates rhaeticus 

(Reinh.). E. Schulz and Trachysporites tuberosus Nilsson etc. excludes an 

age much younger than Lias alfa (2). 

Based on microspores and pollen R 1560'-1561' then has to be correlated 

with Lias alfa 3 (basal part) in the area of the Aller River and of Scania. A 

topmost Lias alfa 2 age cannot be totally excluded, however. 

9.8. Combined lithologic and palynologic correlation 

of Rodby I with NW Germany 

The palynological correlation of R0dby I given above in (9.2.-9.7.) corres

ponds to the lithologic correlation proposed on p. 14, where R 2l22'-2200' 

was placed in the Middle Rhaetic and no lithostratigraphic significance was 

given to the red clay in the upper half of the mentioned section. 

By combination of the palynostratigraphy and lithostratigraphy the fol

lowing correlation may be proposed for R0dby I: 
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1550'-1561' u.KB.: Lias alfa 3 

1631'-1753' u.KB.: Lias alfa 2 (-?I) 

1753 '-1839' u.KB.: Lias alfa I (-?2) 

1839'-1859' u.KB.: Topmost Upper Rhaetic? 

1859'-1919 ' u.KB .: Upper Rhaetic, Triletes-Schichten 

1919'-2200' u.KB.: Middle Rhaetic, Contorta-Schichten 

2200'-2349' u.KB.: Lower Rhaetic , Postera-Schichten 

2349'-2414' -? : Norien, Saurichthys-Schichten 

This correlation fits with that of Bertelsen and Michelsen (1970) with regard 

to the topmost part of the Liassic section. Concerning the Rhaetic Liassic 

boundary the present correlation is intermediate to that of the mentioned 

authors and that of Sorgenfrei and Buch (1964) since the 1837,5'-1839' 

u.KB. is referred to as Liassic and 1839'-1859' u.KB. to the Rhaetic. How

ever, it must be admitted that the last mentioned section cannot be corre

lated with certainty either to the Liassic or the Rhaetic. Concerning the 

lower boundary of the Rhaetic inclusive of Lower Rhaetic sensu germanico 

the present correlation is nearly identical with that of Sorgenfrei and Buch 

( 1964). 

10. Scania 

JO.I. Introd11ction 

The macrofaunas and lithostratigraphy of the Upper Triassic and Lower 

Liassic of Scania were treated by Troedson ( 1951) who recognised the fol

lowing formations: 

Doshult F . (Lias alfa 3) 

Helsingborg Formation (Lias alfa 1-2) 

Mine Formation (Rhaetic) 

Vallakra Formation (Rhaetic) 

Kagerod Formation (Keuper) 

The ages were based mainly on ammonites in the Doshult Formation and 

lamellibranchs in the Helsingborg- and Yallakra Formation, and also on 

macrofloras in the Mine- and the Helsingborg, Formation. The Kagerod 

Formation consists of reddish clay and sand, the Vallakra Formation of 

brownish non-lamellated clay and sand, the Mine Formation of darkgrey 

lamellated clay, coal and sand. The Helsingborg Formation resembles the 

Mine Formation except for some light clay at the base (Boserup Beds). The 

Doshult formation consists mainly of dark grey clay (Troedson 1951 etc.). 
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The Rhaeto-Liassic macrofloras of Scania became known early through 

the classical investigations by Nathorst (1872 etc.). On the basis of 

Nathorst's work Harris (1937) concluded that an older (Rhaetic) Lepidop

teris flora and a younger (Lias alfa) Thaumatopteris flora was present. 

Troedson ( 1951) later stated that the deposits where Nathorst and others 

had found the Lepidopteris flora belonged to the Mine Formation (Rhaetic), 

and that those with the Tha11matopteris Flora belonged to the Helsingborg 

Formation (Lias alfa 1-2). The floras at the Rhaetic Liassic boundary sensu 

Troedson were, however, poorly known, until they were investigated by 

Lundblad ( I 951 ). She found that both the index species of the Lepidopteris 

Zone (L. ottonis) and the Thaumatopteris Zone (T. shenki) occurred to

gether in the upper part of the Mine Formation (in a shale intercalation in 

coal A at Billesholm and in an erosion rest of black shale above coal A at 

Hyllinge) and in the Boserup Beds. The mixed flora of these deposits hence 

equals the flora in the "Transition Region" between the Lepidopteris Zone 

and the Thaumatopteris Zone in the Scoresby Sound Area, the section in 

which Harris presumed that the Rhaetic Liassic junction had to be placed 

(Harris 1937). On the basis of the macroflora the Rhaetic Lias sic junction in 

Scania then has to be placed somewhere in the section including coal A and 

the Boserup Beds , and cannot be precisely placed on the basis of the present 

known macrofloras. However, this does not preclude that unmixed 

Lepidopteris floras and unmixed Thaumatopteris floras are dated as Rhaetic 

and Lower(-? middle) Liassic, respectively. 

Nilsson (1958) studied pollen and microspores from the Sapropel at 

Sandl'.lkra and five Rhaetic to Lower Liassic reference samples from Scania. 

These five samples are also used for reference here (see passage I 0.2 & 

10.3). Orbell (1973) noted the microflora often museum samples from Rhae

tic to Lower Liassic plant beds of Scania. Based on the presence of 

Rhaetipollis germanicus E. Schulz he compared the Lepidopteris Zone with 

his Rhaetipol!is Zone known from the British Rhaetic basal Cotham Beds to 

Tea Green Marls (ea. = Middle to Lower Rhaetic in Germany). Tralau 

(1975) published selected palynomorphs from the Vallakra Formation and 

dated it as Middle to Upper Rhaetic. On basis ofRhaetipollis germanicus E . 

Schulz, Cingu/izonates rhaeticus (Reinhardt) E. Schulz and other mios

pores found by Tralau (I.e.) I consider the Vallakra Formation to be of 

Middle Rhaetic age. However, because Tralau (I.e.) did not note Limbospo

rites !undb!adi Nilsson this age assignment is tentative. 
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10.2 . Origin of samples 

The localitie s and stratigraphical level from where the samples shown on 

Table 4 originate are described in detail below . Especially noteworthy is the 

fact that sample 5, the " type sample" of Limbosporites lundbladi Nilsson 

was prepared and considered by Nilsson to be Liassic , is shown to be 

(Middle) Rhaetic. 

Scania spl. I is the sample from Bjuv investigated by Nilsson (1958). 

Nilsson's slide " Bjuv 129" was reinvestigated here . The sample originates 

from the "alfa layer" of Nathorst and consist s of greybrown shale (Nilsson 

1958 , p. 23). It probably represents the top of the Vallakra Formation, to 

which Troedson (1951 , p. 100) partly classified the fireclay below the Rhae

tic coal B. 

Scania sp l. 2--4 are from coal B and the superimposed and underlying 

shales in the clay a nd coal pit of Lunnom in the Billesholm Area . S. spl. 2 

represents a light grey brown non-lamellated clay , 1,5 metre below coal B.S. 

spl. 3 is a sample of coal collected I 0-15 centimetres above the base of Coal 

B.S. spl. 4 represents a darkgrey clay lamella 1,3 metre above the base of 

Coal B. Du e to the lithological facts mentioned above. S. spl. 2 probably 

repre se nt s the top of the Valakra Formation and S. spl. 3--4 with certainty 

the Mine Formation. 

S. spl. 5 repre se nt s Nilsson's slide " Hoganas 102" prepared from: 

" Schwarzer Schiefer mit Schizoneura hoerniensis aus dem unteren Lias 

(Thaumatopteris Zone) von Hoganas (Nya schaktet)" (Nilsson 1958 , p. 23). 

According to Harri s (1931 p . 22, 1937 Table No . 2) Neocalamites (al. 

Schizaneura) hoerniensis is restricted to the Rhaetic in Scania , and accord

ing to Nathorst (1878 p. 7) black shale with S. hoerniensis from " Nya 

schaktet", originates from shale intercalations in Coal B ("Fru Bagges 

Flats" ) or from a (slightly) higher layer. Therefore , it may be concluded that 

the sample under discussion most certainly originates from the Rhaetic 

Mine Formation (probably lower part) and not from the Liassic as claimed 

by Nilsson. 

The proposed transfer of Nilsson's "Hoganas sample" (spl. 5 here) from 

the Liassic to the Rhaetic is noteworthy since the holotype of the stratig

raphically important species: Limbosporites lundbladi Nilsson originates 

from thi s sample. 

S. spl. 6 is a dark clay above Coal A from " Vallakra norra Skifferbrat" 

and does therefore represe nt the top of the Rhaetic Mine Formation. 

S. spl. 7 originates from " Vallakra norra Skifferbrat" and does therefore 

represent the top of the Rhaetic Mine Formation. 

S . spl. 7 originates from " Vallakra sodra Skifferbrat" and represents a 
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greenish lightgrey marly clay from the Boserup Beds. According to the 

stratigraphy of Troedson this sample represents the basal Liassic . 

S . spl. 8 represents Nilsson ' s slide " Palsjo 122". It originates from the 

middle part of the lower Helsingborg Stage (cyclus 6 according to Troedson 

1951) of Lias alfa 1 (-2) age. 

S. spl. 9 is from Elinebergbrottet in Helsingborg and represents a sample 

of dark shale from the top of the lower Helsingborg Stage (cyclus 7 of 

Troedson 1951) of Lias alfa I (-2) age. 

S. spl. 10 represents Nilsson ' s slide " Hoor 91 " and a new preparation of 

the same sample. It is probably of the same age as the upper Helsingborg 

Stage, probably Lias alfa 2. 

S. spl. 11 represents Nilsson's slide "Tosterup 142". According to 

Troedson (1951 , p. 122), this locality belongs to the Tha11matopteris Zone , 

but cannot be correlated closer to other Lower Liassic deposits in Scania, 

S. spl. 12-13 originates from the clay pit of Gantofta and represents dark 

clay of Lias alfa 3 (Lower Sinemurien) and Lias beta (Upper Sinemurien) 

age , respectively . Sample 12 is collected at the eastern corner of the road 

down in the clay pit just above a sandstone, stratigraphically roughly 50 

metres below the base of reddish clay in the pit. Sample 13 is collected in 

dark clay , immediately below the base of reddish clay , and is dated by 

ammonites to Lias beta (Upper Sinemurien) (Reyment 1969) . 

10.3. Palynostratigraphy of Scanish samples 

10.3.1. Middle Rhaetic 

Scania spl. 1-6 topmost Vallakra Formation (?) a nd Mine Formation: The 

Rhaetipollis Limbosporites Zone . 

Presence of Limbosporites /1111dbladi Nilsson a nd Rhaetipol/is ger

manicus E. Schulz indicate an assignment to the Rha etipo l/is Li111bosporites 

Zone , as do also the presence of Cingu/izanates rha eticus (Reinhard) E . 

Schulz and Corol/ina zwo/inskai n .sp. The more common pre sence of Ric

ciisporites tuberculatus Lundblad in contrast to Pi1111sp ol/enites minimus 

(Couper) Kemp (S. spl. 6: 5 Ov., 74 Ric., 3 Pinu sp .. 4 Quadraeculina) 

distinguishes this zone from the superimposed Pi1111spol/e11ites Trachyspo

rites Zone. 

Based on palynomorphs S. spl. 1-6 have to be correlated with the 

Contorta -Schichten in the Northwest German Basin (E. 8 spl. 1149 m-1129 

m , M. spl. 1151 m & 1139 m) and their presumed equivalents in Rodby I 

(spl. 2163 '-1930 ' ). 
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10.3.2. Lias alfa 1-2 

Sp.spl. 7, Boserup Beds, basal Helsingborg Formation: (?) The Pinuspolle

nites Trachysporites Zone. 

Referred to this zone on the basis of the more common presence of 

Pinuspol/enites minimus (Couper) Kemp than of Ricciisporites tuberculatus 

Lundblad which is still common, however, Notable is also the common 

presence of Quadraeculina anaellaeformis Malj. (S . spl. 7: 19 Ric., 39 

Pinusp., 29 Quadraeculina). The microspore flora shows a mixing of both 

rare "Rhaetic" types (Cingulizanates rhaeticus (Reinh.) E. Schulz, Lim

bosporites lundbladi Nilsson , Semiretisporis, Lycopodiacidites rhaeticus E. 

Schulz etc.) and more common "Liassic" types (Punctatisporites major 

(Couper) Kedves & Simoncsics , Baculatisporites comaumensis (Cookson) 

Potonie, Trachysporites spp. etc.). The correlation with the similar micro

flora in R0dby I spl. 1842' & 1843' was discussed in passage 9.5. 

S. spl. 8-10, the Helsingborg Formation: The Pinuspollenites Trachyspo

rites Zone. 

The common presence of Pinuspollenites minimus (Couper) Kemp and 

the absence of Cerebropollenites macroverrucosus (Thierg.) E. Schulz and 

of "Rhaetic" types like Limbosporites lundbladi Nilsson etc. causes the 

assignment of this section to the Pinuspollenites Trachysporites Zone. 

Heliosporites altmarkensis E. Schulz is absent but Lycopodiumsporites au

stroclavatidiites Cookson is common among the trilete arnamented micro

spores. By this the Scanic microfloras differ from those of the Aller Area, 

where the situation is the reverse. 

Dated by palynomorphs S. spl. 8-10 correlate with Lias alfa 1-2 in the 

NW German Basin. 

10.3.3. Lias alfa 3 - beta 

S. spl. (11) 12-13: Unnamed zone above the Pinuspollenites Trachysporites 

Zone. 

Characterized by the presence of Cerebropollenites macroverrucosus 

(Thierg.) E. Schulz. Presence of Ricciisporites and Trachysporites Juscus 

Nilsson in sample 12 gives this Lias alfa 3 sample some similarity with the 

underlying Lias alfa, from which, however, it differs by the presence of 

Lycopodiumsporites semimuris Danze-Corsin & Laveine. 

Nilsson ( I 958) states the presence of Cerebropollenites macroverrucosus 

in the Tosterup sample (S. spl. I I), which as mentioned above belongs to 

the Thaumatopteris flora, but was not dated more exactly. If C. macrover

mcoS11s (Thierg.) E. Schulz is present in the Tosterup sample as stated by 
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Nilsson then the limnic deposits at Tosterup are more or less synchronous 

with the marine deposits (Doshult Beds) in the central part of the basin. 

The microfloras of S . spl. 11-12, which are sufficiently dated by marine 

fossils agree with those of similar age in the NW German Basin (E. 8 spl. 

I 021 m & 984 m) where C. macroverrucosus (Thierg.) and partly also 

Lycopodiumsporites semim11ris Danz. & Law. also are present. This simi

larity between marine dated samples increases the stratigraphical value of 

the microspore zonation here proposed. 

/0.4. Correlation of macroflora - and microflora zonation 

By comparison of the macroflora zonation ( I 0.1.) with the pollen and mic

ro spore zonation (10.3.) it is seen that the deposits with an unmixed 

Lepidopteris flora in Scania (S. spl. 1-5) belong to the Middle Rhaetic 

Rhaetipollis Limbosporites Zone . Furthermore, it is apparent that the de

posit with a mixed Thaumatopteris Lepidopetris flora partly belongs to the 

Middle Rhaetic Rhaetipollis Limbosporites Zone (S. spl. 6) and partly to the 

Liassic Pinuspollenites Trachysporites Zone (S. spl. 7). Finally, it is seen 

that the deposits with an unmixed Thaumatopteris flora partly belong to the 

Pinuspollenites Trachysporites Zone (S. spl. 8-10) partly to the unnamed 

superimposed zone with Cerebropo/lenites macroverrucosus (Thierg.) (S. 

spl. 11), indicating a Lias alfa 1-3 age of the Thaumatopteris flora in Scania. 

The sapropel at Sandakra, the stratum typicum of Chasmatosporites 

Nilsson, belongs to the "unnamed zone with Cerebropollenites macrover

rusus", due to the presence of this species. Callialasporites was neither 

observed by Nilsson (l 958) nor by me. Hence the age of the sapropel is 

"Middle" Liassic (Sinemurian or Plinsbachian). 

11. Poland 

I I./. ( Litho-)stratigraphy 

The succession of pollen and microspores in the Upper Triassic and Lower 

Jurassic of Poland is well-known qualitatively and quantitatively from a 

number of publications (Rogalska 1954, 1956 & 1962, Orlowska-Zwolinska 

1966, 1967, 1971 etc.). However, many of the names used in the Polish 

literature to distinguish palynomorphs as well as stratigraphical units differ 

from those used in Western Europe. A lithostratigraphical and palyno

stratigraphical correlation between Poland and the NW German Basin is 

attempted below (see also text-fig. 5). The correlation is based both on 
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literature studies, discussions with Polish colleagues and my own investiga

tion of Polish holotypes. The succession of microspores and pollen in the 

Upper Triassic and Lower Liassic of Poland is clearly shown on table l in 

Orlowska-Zwolinska 1967, on which the discussion in passage 11.2. is 

mainly based. 

The lithostratigraphy of the Upper Keuper and Lower Liassic in Poland 

resembles that of the NW German Basin with the exception that the light 

greenish clays of the Triletes-Schichten are generally absent, so that the 

Rhaetic Liassic boundary may not be fixed lithostratigraphically in Poland. 

However, the succession from gypseous deposits to deposits with varieg

ated clay to deposits with dark clay also occur in Poland (Seitz & Wicher 

1950, Dadlez & Kopik 1963, Dadlez 1964 & 1967 and Kopik 1967). The 

following correlation of the Polish Upper Triassic with the NW German 

Basin is therefore evident: 

Poland Poland NW German Basin 

Seitz & Wicher Dadlez & Kopik Will 1969 

1950 1963 (textfig. 2 this paper) 

Rat Weilichowo Ser. (Triletes-Schichten &) 

Con tora- Schichten 

Konglomeratmergel Zbaszynek Ser. & Postera-Schichten & 

Jarkowo Ser. & Sau richtys-Schich ten 

Drawno Ser. 

Gibsmergel Up. Gypsum Ser. Ob. Gipskeuper 

The above proposed correlation of Poland with the NW German Basin 

corresponds roughly to that proposed by Dadlez & Kopik (1963 , table 4). 

The main difference is that the upper part of the Zbaszynek Series here is 

correlated with the Lower Rhaetic Postera-Schichten and not with the Mid

dle Rhaetic Contorta-Schichten as proposed by Dadlez and Kopik. This is 

done because of the variegated clay colours in the Zbaszynek Series, and 

because the microfauna thought to be Middle Rhaetic by Dadlez and Kopik 

may also be found in the Lower Rhaetic (Kozur 1972, p. 396). 

11 .2. Palynostratigraphy 

11.2.1. Norian to basal Lower Rhaetic 

The pollen and microscospore floras of the topmost Upper Gypsum 

Keuper, Drawno and Jarkowo Series contain many Porcellispora long

donensis (Clarke) Scheuring (al. B. kajperianus ac . to Orlowska-Zwolinska 
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1971), Enzonalasporites and Corollina (al. Cheirolepidaceae, more than 

50 %). Hence this section belongs to the Corollina Porce/lispora Subzone of 

the Corollina Enzonalasporites Zone. 

11.2.2. Topmost Lower Rhaetic 

The Zbaszynek Series are barren in their lower part but contain in their 

upper part (Gorzow beds on Orlowska-Zwolinska's scheme) a microflora 

with numerous Corollina, Ricciisporites and Enzonalasporites. Hence this 

section belongs to the Corollina Enzonalasporites Zone. The probable pres

ence of Uvaesporties reisingeri (Reinhart) n. comb. (al. Selaginella halli) 

suggests an assignment to the Enzonalasporites Conbaculatisporites Sub

zone. A correlation of the Upper Zbaszynek Series/ Gorzow beds with the 

Postera-Schichten is therefore highly probable when the microflora is con

sidered . This is in accordance with the above proposed lithostratigraphical 

correlation, but contrary to the opinion of Orlowska-Zwolinska who fol

lowed the view of Dadlez and Kopik (I.e.) and correlated this sequence with 

the Middle Rhaetic Contorta-Schichten. However , a correlation with the 

Contorta-Schichten is unlikely, mainly due to the presence of common En

zona /a sporites but also due to the absence of Limbosporites lundbladi Nils

son and of Cingulizonates rhaeticus (Reinh.) E. Schulz (al. C. delicatus) 

both of which are common among the trilete ornamented microspores in 

most of the Contorta-Schichten. 

11.2.3. Middle (to Upper ?) Rhaetic 

The Weilichowo Series contain a rich microflora with common Ovapollis, 

numerous Ricciisporiles and a rich variation of "Rhaetic" microspore 

species. These comprise regular to common Limbosporites lundbladi Nils

son, Cingu/izonates rhaeticus (Reinh.) E. Schulz, Semiretisporis, Cin

gulizonates cf. inequalis Madler) n.comb. (al. C. tuberosus =Densosporites 

cingulatus E. Schulz), Densosporites cavernatus Orl.-Zwol. (=D. 

foveocingulatus E. Schulz), Triancoraesporites, Aratrisporites fimbriatus 

(Klaus) Madler (al. Saturnisporites spinosus), doubtful Marattisporites (al. 

Cyataceae-Schizeaceae) etc. Polypodiisporitis polymicroforatus 

(Orl.-Zwol.) n. comb. (=Convolutispora microrugulata/microfoveolata E. 

Schulz) are also present, but only with with few specimens. The presence of 

palynomorphs li sted above indicates an assignment to either the Rhaetipol

lis Limbosporites Zone or the Ricciisporites Polypodiisporites Zo ne. Com

mon presence of Ricciisporites (30-50 %), Limbosporites (10-30 %) and of 

Cingulizonates rhaeticus ( I 0-30 %) points to the Rhaetipollis Limbosporites 

Zone as does also the rare presence of Polypodiisporites. However, since 
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Rhaetipollis germanicus E. Schulz is not known from Poland, and as it is 

not known whether or not other species with a similar range (Corollina 

zwolinskai n. sp.) occur in the Weilichowo Series an assignment to the Ric

ciisporites Polypodiisporites Zone cannot be totally excluded. 

Orlowska-Zwolinska (1966 & 1967) correlated the Weilichowo S. with the 

Upper Rhaetic Triletes-Schichten, due to the presence of the above men

tioned microflora. However, E. Schulz has expressed (acc. to oral informa

tion from Orlowska-Zwolinska) the opinion that the species in the 

Weilichowo S. are also present in the Middle Rhaetic. This is also evident 

from the stratigraphical table of E. Schulz (1967). 

The Weilichowo S. consists of sand with dark clay (Dadlez & Kopik 1963, 

Orlowska-Zwolinska 1967). Lithostratigraphically the Weilichowo S. then 

correlates with the Contorta-Schichten (text-fig. 2). The lithostratigraphical 

correlation is then consistent with the palynostratigraphical correlation 

proposed above. It seems probable that the Upper Rhaetic is absent in 

Poland as it probably also is in Scania. 

11.2.4. Lias (alfa 1 & 2) 

The Rhaetic Liassic boundary in Poland can only be determined on basis of 

the microfloras and is placed where the Nathorstisporites hopliticus Jung 

megaspore flora appears (Marcienkiewiez 1971). 

Among the microspores and pollen this boundary is marked by the ap

pearance (in the Liassic) of Aratrisporites minimus E. Schulz (al. Lycos

trobus scotti), Chasmatosporites, Quadraeculina anellaeformis Mai. (al. 

Pityopollenites bitorosus), Cerebropollenites thiergarti E. Schulz (al. Polle

nites macroverrucosus) etc. However, Pinuspollenites minimus (Couper) 

Kemp (al. Pinus typ. silvestris) does not increase in frequence. The Rhaetic 

Liassic boundary is thus less apparent in Poland than in the Northwest 

German Basin and in Scania. Still, parts of the same succession can be 

recognized. (Data: Rogalska 1954 & 1956, Orlowska-Zwolinska 1966 & 

1967, identifications discussed with the mentioned authors). 

To sum up it may be said that the lithostratigraphy and palynostratigraphy 

of Poland, including the proposed correlation of the Upper Zbaszynek S. 

(Gorzow B.) with the Upper Postera-Schichten, is closely similar to that of 

the Northwest German Basin in the Lower and Middle Rhaetic, but some

what different in the Upper Rhaetic to Lower Liassic, where the Upper 

Rhaetic seems to be absent and where the basal Liassic shows no increase in 

Pinuspollenites. 
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12. DDR (East Germany) 

/2./. (Litho-)stratigraphy 

The Keuper and Liassic microfloras of DDR are well-known (Reinhardt 

1962 & 1964, E. Schulz 1966, 1967 etc.) and dated by marine fauna in the 

Liassic and mainly by lithostratigraphy in the Rhaetic . Below in the text the 

litho- and palynostratigraphy of the Rhaetic deposits and the palynostratig

raphy of the Lower Liassic deposits are discussed and correlated with the 

microspore zones defined in this paper. 

The succession of Upper Keuper deposits in the DDR is in most areas 

closely similar to the Northwest Germany and is well documented by data 

from wells at Marnitz . Marnitz exposed deposits with anhydrite and gypsum 

(Rote Wand) superimposed by variegated clay- and marlstones; without 

sand in the lower part (Steinmergelkeuper) and with intercalations of sand in 

the upper part (U nter Rhat). Above follows sandstone with dark grey clay 

(Mittel Rhat) superimposed by marly siltstone (Ober Rhat) which is brow

nish (below) or light greenish (above) (Weinholz 1960) . These deposits may 

be correlated lithologically with those of NW German Basin (text-fig. 2) in 

the following way: 

DDR 

Obber Rhat 

Mittel Rhat 

Unter Rhat 

Steinmergelk.euper 

Rote Wand 

NW German Basin 

Triletes-Schichten 

Contorta-Schichten 

Postera-Schichten 

Sau rich thys- Schichten 

Oberer Gipskeuper 

Marine Pre-p/anorbis Beds are not present in DDr (Schumacher & Sonntag 

1964) and the lowermost marine Liassic is only developed to the NW (E. 

Schulz 1967). The lower boundary of the Liassic is hence relatively badly 

dated by means of marine fossils in the DDR. 

12 .2. Palynostratigraphy 

12.2.1. Probable Lower Rhaetic 

The topmost Middle Keuper/Steinmergelkeuper sensu E. Schulz contains a 

characteristic microflora with numerous Corollina and regular to rare En

zanalasporites, Gran11/operc11/atipollis rudis Venk . & Gocz., Ricciisporites 

and Eucommiidites major E. Schulz (E. Schulz 1966 & 1967). This microf-
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lora indicates an assignment ot the Corollina Enzona lasporites Zone proba

bly to the Granuloperculatipollis Subzone. 

The Lower Rhaetic se nsu E. Schulz does not contain any pollen and 

microspores (E. Schulz & Mai 1966, E . Schulz 1967). 

12.2 .2. Middle Rhaetic 

The Middle Rhae tic contains a rich microflora with Rhaetipollis germ anicus 

E. Schulz , common Ricciisporites and a variation of microspores including 

Limbosporites lundbladi Nilsson, Cingu/izonates rhaeticus (Reinhardt) E. 

Schulz , Triancoraesporites etc. The Middle Rhaetic of the DDR hence be

longs to the Rhaetipollis Limbosporites Zone. The variation of micros pores, 

which is richer than known from NW Germany , is probably due to more 

limnic conditions in DDR tha n in NW Germany. 

12.2.3. Upper Rhaetic 

The Upper Rhaetic contains a microflora similar to that of the Middle Rhae

tic but poorer. Rhaetipollis germanicus is abse nt except for rare occurre nce 

in the basal part. The main part of the Upper Rhaet ic in the DDR he nce 

belongs to the Ricciisporit es Polypodiisporites Zone. 

12 .2 .4 . Lias a lfa 

The Rhaetic Liassic boundary in the DDR is marked by Pi1111spollenites 

minim11s (Couper) Ke mp . (al. Pityosporites scaums, (N il s.) E. Schulz), 

Trachysporites f11sc11s Nils. (al. Co111°ermcosisporites luebbenensis E. 

Schulz), H eliosporites altmarkensis. E. Schulz and by Q11adraec11/ina anel

laeformis Mai. all of which are more common in the Liassic than in the 

Rhaetic. Therefore the quantitative changes of the Rhaetic Liassic bound

ary in the DDR equal those in the NW German Basin . Further the Liassic is 

charac terized by the appearance of Lycopodiumsporites semimuris 

Danze-Corsin & Laveine (al. Retitriletes g lobosus Pierce) , Aratrisporites 

mini mus E. Schulz, Clal'atipollenites hughesi Couper and of Cerebropolle-

11ites thierga rti E. Schulz. Through the a ppearance of the mentioned species 

the Rhaetic Liassic boundary is more sharp in the DDR than in the inve sti

ga ted profiles (Table 1-4) , where these spec ies ap pear at several levels. The 

sharp boundary in th e DDR is poss ibl y due to the ge neralized way in which 

the succ ess ion of microfloras is presented on Schulz's scheme s. 

In the lowermost Liassic (Lias alfa I) a number of Rhaetic specie s a re still 

present and Cerebropollenites 111acro1·ermcos 11s (Thie rg .) E. Schulz is ab

se nt. The las t-mentioned species is probably abse nt in Lias alfa 2, but pre se nt 
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in Lias alfa 3 (Schulz & Mai 1966) so that Lias alfa I in DDR belongs to the 

Pinuspo/lenites Trachysporites Zone and Lias alfa 3 to the superimposed 

unnamed zone with Cerebropo/lenites macroverrucosus. The boundary be

tween Lias alfa 2 and 3 (Hettangian Sinemurian boundary) is to some degree 

also characterized by the disappearance of Ricciisporites, Cingulizonates 

rhaeticus (Reinh.) E. Schulz and Trachysporitesfuscus Nilsson (al. Conver

rucosisporites luebbensis) which, however, often are too rare to be useful (E. 

Schulz & Mai 1967). As some oft he species, which disappear at the boundary 

under discussion , have been noted higher in the Liassic the disappearance of 

species at the Lias 2-3 boundary is partly due to facies change (Schulz & Mai 

1966). 

13. Age of the miospore zones and correlation of the Rhaetic to 
Lower Liassic within the onshore south-eastern North Sea 
Basin 

Comparing the occurrence of miospore zones in the individual areas discus

sed in passage 6 to 12, the Rhaetic to Lower Liassic sections in the onshore 

south-eastern North Sea Basin have to be correlated as shown on text-fig. 5. 

The "M Keuper" noted on text-fig. 5 from DDR in the Granuloper

cu/atipo/lis Subzone conflicts with the Lower Rhaetic age of this subzone in 

Eitzendorf 8 and R~dby I. The "M Keuper" refers to " oberen Mittelkeuper 

(speziell oberer Steinmergelkeuper)" in E. Schulz (I 967 p. 551) dated on 

lithologic and geophysical data (absence of sand? , compare passage 12.1). 

It should be noted that E. Schulz stated the range of Granulopercu/atipo/lis 

rudis Venkatachala & Goczan 1964 established on Lower Rhaetic material 

from Hungary as"? Oberer Mittelkeuper bis Unterrhat" (E. Schulz 1967 p. 

605). Doing so he doubted the Middle Keuper age. Due to this and the 

absence of the Granu/opercu/atipo/lis Subzone microflora in the basal 

Lower Rhaetic in R~dby I, I consider the "M Keuper" age in the DDR to be 

wrong and probably caused by a locally smaller influx of sand. 

From the data given above and in passage 6 to 12 it is evident that the 

miospore zones defined in this paper have the following stratigraphical ex

tension in the onshore south-eastern North Sea Basin: 

Unnamed zone with 

Cerebropo /lenites macroverrucosus: 

The Pinuspo/lenites Trachysporites Z.: 

The Ricciisporites Polypodiisporites z.: 
The Rhaetipollis Limbosporites Z.: 

46 

Lias alfa 3-beta - ? 

Lias alfa 1-2 

Upper Rhaetic 

Middle Rhaetic 
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The Ricciisporites Polypodiisporites Z.: Transition 

The Corol/ina Enzanalasporites Z.: 

(Lower-) Middle Rhaetic 

Norian-Lower Rhaetic 

The Enzanalasporites Conbacu/atisporites Sub-Z.: Lower Rhaetic 

The Gran11/opercu/atipollis Sub-Z.: Lower Rhaetic 

The Corollina Porcellispora Sub-Z.: Norian-Lower Rhaetic 

14. Palynological preparation 

For each preparation about I gram of clayey sediment is used. The lump of 

clay is cleaned with a knife and the sUiface is washed and dryed with a 

cleenex prior to crushing. Then the sample is treated with the following 

chemicals: 

10 % HCI (5 minutes - 24 hours) 

10 % KOH (10 minutes) 

concentrated HF (cold 2-5 days) 

10 % HCI (boiling, 20 minutes) 

Schulzes Solution ( I 0-40 minutes) 

0,5 % KOH (5 minutes) 

3 X H2/O 

2 x Bensene 

Silicone oil 

Oxidation with Schulzes Solution may cause destruction of the miospores 

and it is important to use the shortest time necessary oxidation time is 

reached when foam (like on a porter) appears when shaking it in KOH. The 

liquid then remains dark brown after centrifugation. 

The R1Jdby material is exclusively embedded in silicone oil. Most of the 

other samples are embedded in glycerine after the 3 x H2O. 

15. Key to the stratigraphic tables, photographic plates and 
systematic part 

In the systematic part each species has a definite number. This number is 

found in brackets behind the name of the species, when notes on the stratig

raphic tables (Tables I-IV) or the photographic plates. 

On each stratigraphic table (Table I-IV) the species are arranged and 

numbered after their first occurrence. In the systematical part these num

bers are referred to under each species. 
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Using these two types of numbers it should be possible with a minimum of 

time to find a certain species in the systematical part on the photographic 

plates and the stratigraphical tables. 

16. Explanation to the stratigraphic tables 

Information on the dating of the samples was given in the regional chapters. 

D means that the type under consideration is dominant (estimated not 

counted) , x means that the type is present , + that 2 or more specimens have 

been found and - that only one specimen has been found. 

On table 3 0.3 means that one or more specimens have been found outside 

the counting in which one specimen occurred. 

On table 4 n and N indicates that Nilsson (1958) noted the taxa in slides 

not investigated by me. N is used when he figured the taxa and n when he 

noted it only. 
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17. Systematics, mainly based on 
the R0dby 1 material 

17. I . Introduction 

Except for the well illu strated British a nd Eas t German species described by 

Couper ( 1958) and E. Schulz (1967 etc.), respectively, most determinations 

are based on restudy of the type material. The restudies were mainly carried 

out at the institutions where the respective types are deposited . It is worth 

to notice that the microscopes avai lable at these in stitutions were often 

better than those used by the original authors. Restudied specimens referred 

to are marked with an asterisk (*). 

17.2. Microspores 

17 .2. 1. Trilete smooth microspores 

Deltoidospora Miner 1935 

D. covers smooth triangular trilete microspores with long sutures and more 

or less thickened contactareas , with or without folds a long the trilete-mark . 

The contactarea-thickenings are situated more proximal than the equatorial 

thickenings in Gleicheniidites Ross 1949. 

Microspores of Deltoidospora type are in older literature placed in a 

number of genera (Leiotriletes Naumova 1939 , Concavisporites Pflug 1953 , 

Cyathidites Couper 1953 , Dictyophyllidites Couper 1958 , etc.) but are in 

newer literature (Briche et al. 1963 , Pocock 1970, Cornet & Traverse 1975 , 

etc.) often placed in Deltoidospora. This new approach is followed here . 

I. Deltoidospora toralis Leschik 1955, species n. comb. 

Pl. l fig. 2 & 3. Tables l/19 , II/15 , lll/51 & IV/16 . 

1955 Laevigatosporites toralis Leschik p. 12 , pl. I , fig . 9.* 

D. toralis comprises smooth triangular microspores with thickened contac

tareas and long sutures (ea. 4 /s r) . In undeformed specimens (D. toralis, pl. I 

fig . 2 & 3) the sutures are narrow and covered by an elevated membrane and 

the exine is infolded between the "equator" (amb) and the thickened con

tactarea exine. In some deformed specimens (D. toralis var. media, pl. I , 
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fig . 1) the proximal hemisphere is flattened and each of the sutures is 

broadened to a bright leaf-like area, surrounded by the darker _thickened 

contactarea exine . A few intermediate specimens with only one or two 

deformed sutures are present. Therefore media is placed as a variety within 

toralis. 

D. toralis is known in the literature under a variety of names: Leiotriletes 

parvus Nilsson, L. mortoni De Jersey, Paraconcavisporites lunzensis 

Klaus, Deltoidosporites neddeni Potonie emend. Danze-Corsin & Laveine, 

etc . Dictyophyllidites harrisi Couper differs from D . toralis by the absence 

of tori as noted by Klaus (1960 p. 122). 

1 b. Deltoidospora toralis (Leschik) var. media Nilsson 1958, n. comb. & r. 

Pl. 1 fig. 1. Tables 1/49, 11/16, IJI/52 & IV/7. 

1958 L eiotriletes medius Nilsson p. 31 , pl. I, fig. 2-4. 

For remarks see also under D. toralis. 

D. toralis var. media resembles Leiotriletes mesozoicus (Thiergart 1949) 

E. Schulz 1967 but are distinguished by the longer sutures. Two specimens 

referred to the latter species were noted in R!<)dby 1 (spl. 1843' & 1631 ') but 

are not included on the plates or tables. 

D. toralis var. media is probably identical with the Harrisispora species 

used by Pocock 1970. 

2. Deltoidospora minor (Couper 1953) Pocock 1970 

Pl. 1 fig. 6. Tables 1/68 & IIl/25. 

D. minor differs from D. toralis by absence of an elevated membrane cover

ing the narrow sutures and by absence of thickened contractareas. 

Leiotriletes (al. Laevigatosporites) tenuis (Leschik 1956) Bharadwaj & 

Singh 1964 is a junior synonym of D. minor. 

3. Deltoidospora auritora Reinhardt 1961, species n. comb. 

Pl. 1 fig. 5. Tables 1/15, 111/104 & IV/62. 

1961 Toroisporis auritorus Reinhardt, p. 706, pl. I fig. 2-3. • 

D. auritora resembles D. toralis but the thickened exine of the contractareas 

continues around the apices. 

Stratum typicum with sample no. 54 of Reinhardt (1961 p. 706 , 1964 p. 50) 

is probably the lower part of Schafers "rhatischen Mergel" which by Putzer 

(1938 p. 331) was referred to Lias alfa 1. 

Presence of D. autora seems to be indicative of Upper Rhaetic through 

Lias alfa. 
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4. Deltoidospora cra ssexina Nilsson 1958 , species n. comb. 

Pl. I fig . 4, pl. 12 , fig . 8 (new photos of holotype). Tables I/69 , III/53 & 

IV/17. 

1958 Concavisporites crassexinus Nilsson , p . 35, pl. I , fi g. 11 . * 

1964 Toroisporis crassexinus (Nilsson). Reinhardt , p . 49, pl. I fig . 5 & 9-11 . 

1967 Gleicheniidites (Triremisporites) umbonatus (Bolchovitina) E . Schulz, p. 556, pl. I fig. 

3-4. 

non 

1953 Gleichenia umbonata Bolkhovitina (CFSP 8-73) . 

D. crassexina resembles D. toralis , but differs by having three extra exine 

thickenings located semidistal between the apices . These thickenings are 

isolated from the contactarea thickenings by infolded thinner "equatorial" 

exine. By presence of three contactarea thickenings plus three semidistal 

thickenings D. crassexina differs from Gleicheniidites with only three thick

enings present , lying exactly at the equator (i.e. in the same plant as the 

apices). 

D. crassexina occurs from the Middle Rhaetic to at least the Wealden . 

Similar types are also present in the Paleocene (Krutzsch 1959 pl. 10 fig . 

75-76). The acme falls in the (Lower) Liassic , however. 

5. Deltoidospora sp. 

Pl. 1 fig . 7a & b. Table III/I 09. 

This species has a (serrated) triangular outline of the contactareas . The 

sutures are undulating and look abnormally dark at high focus. Possibly this 

type represents abortive microspores. It is rare and noted separately only 

due to its restricted stratigraphic occurrence (topmost Upper Rhaetic 

through Lias alfa 2). 

Intrapunctisporis Krutzsch 1959 

Intrapunctisporis is characterized by a scabrate sculpture at the inside of the 

exine while the outer surface is smooth . The distinction from Deltoidospora 

is somewhat doubtful as a faintly developed scabrate sculpture might also be 

developed at the inner side of the exine in the last mentioned genus . It may 

not be totally rules out , that this dissimilarity is due to different preserva

tion. 

6. Intrapunctisporis toralis Leschik 1955 , species n. comb. 

Pl. I fig. 8. Tables 1/67, Ill/54 & IV/27. 

1955 Punctatisporites toralis Leschik p . 19, pl. 2 fig. II .* 
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I. Tora/is resembles Deltoidospora toralis , but has a distinct scabrate sculp

ture on the inside of the exine. 

Only known from the Carnian and Middle Rhaetic through Lias alfa. 

7. Intrapunctisporis hians Leschik 1955, species n. comb. 

Pl. l fig. 9. Table 1/106. 

1955 Punctatisporires hians Leschik p. 20, pl. 2 fig. 13.* 

I. hians is somewhat similar to Deltoidospora crassexinus, but has a scab

rate sculpture on the inside of the exine , and an extremely thin exine bet

ween the contractarea - and semidistal thickenings. Of the latter, one, two 

or all three may be miss ing. 

Punctatisporites (Ibrahim 1933) Pot. & Kremp 1954 

Punctatisporites is characterized by a nearly circular amb and long sutures. 

The exine is smooth at the surface but may be scabrate at the inside. 

Todisporites have often been used to classify microspores of this type in 

Mesozoic deposits while Punctatisporites has been used on Palaeozoic 

material. But as the holotypes of Todisporites (T. major 

Couper 1958 pl. 16 fig. 6) and of Punctatisporites (P. punctatus new phot. 

Pot. & Kremp I 955 pl. 11 fig. I 22) are closely similar, the proposal of 

Kedves and Simoncsics (1964) to use Punctatisporites also on Mesozoic 

material is followed here. It is worth noticing that also Hope & G. Schulz 

(1973) used Punctatisporites at Mesozoic material. 

8. Punctatisporites major (Couper 1958) Kedves & Simoncsics 1964 

Pl. 1 fig. 10. Tables 1/16, 11/38 , 111/26 & IV/9. 

This species is commonly placed in Todisporites and known as T. major 

Couper. 

9. Punctatisporites globosus Leschik 1955, species n. comb. 

Pl. I fig. 11. Tables 1/97 & III/27. 

1955 Laevigatisporites globosus Leschik p. 11, pl. I fig. 5.* 

P. globosus is a senior synonym of the wellknown Todisporites minor 

Couper 1958. 

10. "Todisporites" cf. cinctus (Maljavkina 1964) Orlowska-Zwolinska 1971 

Pl. I fig. 12. Table III/21. 
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Retusotriletes N aumova I 953 

11. Retusotriletes mesozoicus Klaus 1960 

Pl. I fig. 13. Table III/72. 

R . mesozoicus differs from Punctatisporites major mainly by the presence 

of curvaeturae imperfectae . 

R. mesozoicus is mainly an Upper Triassic species and is not known 

above Lias alfa 2. 

Calamospora Schopf, Wilson & Bentall 1944 

12. Calamospora tener (Leschik 1955) Madler 1964 

Pl. 1 fig. 14. Tables I/92, 111/28 & IV /8 . 

Madler (I 964b p. 92) gave a thorough discussion of this species which is a 

senior synonym of C. mesozoica Couper 1958. 

17.2 .2. Spagnoide microspores 

Stereisporites Thomson & Pflug I 953 sensu Doring et al. I 966 

Stereisporites is used here in the broad sence by Doring et al. 1966 to 

encompas spagnoide microspores (small "rigid" rounded triangular) both 

smooth and with a number of complex features like distal ringthickenings 

etc. 

13. Stereisporites stereoides (Potonie & Vernitz 1934) Thomson & Pflug 

1953 

Pl. 2 fig. I. Tables 1/84 , 11/10, III/55 & IV/30. 

S. stereoides is smooth and the most simple of the S. species encountered 

here. 

Laevigatosporites scissus Leschik (1955 p. 13, pl. I fig. 22*) is probably a 

junior synonym of S. stereoides. 

14. Stereisporites antiquatisporis (Wilson & Webster 1946) Dettmann 1963 

Tables 1/85, III/107 & JV/61. 

As S. stereoides but with a distal bos. 

15 . Stereisporites punctus (Klaus 1960) Krutzsch 1963 

Pl. 2 fig. 2 & 3. Tables 1/76, 11/34, III/49 & IV/57. 

As S . stereoides but with a distal ring thickening and faint distal radial 

grooves. 
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16. Stereisporites cicatricosus (Rogalska 1954) E . Schulz 1967 

Pl. 2 fig. 4. Tables 1/64 , Ill/ 103 & IIl/52. 

Characterized by distal grooves near the equator. No distal ring thickening 

or with a faint ring and distal bos. 

17. Stereisporites cf. lunaris Rogalska 1954, species n. comb. 

Pl. 2 fig. 5. Tables 11/42 & III/47. 

1954 Sporites lunaris Rogalska p. 45 , pl. 12 , fig. 9.* 

Characterized by a sharply deliminated polar thinning . 

Nevesisporites Jersey & Paten 1964 

18. Nevesisporites limatulus Playford 1965 

Pl. 2 fig. 3. Table 1/103. 

This nearly spagnoide microsporespecies is mainly characterized by a distal 

subequatorial ringthinning ("rimula") and low granules (at the contactareas 

?). 

Probably identical microspores are known as Classopollenites tripartitus 

Levet-Carette (in Rioult & Levet-Carette 1965 p. 294) and N. lubricatus 

Orlowska-Zwolinska (1972 p. 309). 

The present occurrence in the Lias alfa 3 of Eitzendorf and Munkerup as 

well as in the Lower Sinemurian in Luxembourg (Hiltmann 1967, p. 160, pl. 

2 fig. 9 "Verrucose Spore inc . sed. sp. B") are the youngest known 

reports of this mainly Triassic species. 

17.2.3. Ornamented microspores 

Foraminisporis Krutzsch 1959 

19. Foraminisporis jurassicus E. Schulz 1967 

Pl. 2 fig. 6. Tables 1/100 & III/ 115. 

Trachysporites Nilsson 1958 

Trachysporites is characterized by a mixed ornamentation with several 

types of sculptural elements (rugulae , granulae, coni, etc.) at each specimen 

(Nilsson 1958 p. 38) . T. differs from Conbaculatisporites by having lower 

sculptural elements and from Baculatisporites by having a more triangular 

amb. Lunzisporites Bharadwaj & Singh (1964 p. 32) is a junior synonym of 

T. 
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20. Trachysporites fuscus Nilsson 1958 

Pl. 2 fig. 7, pl. 12 fig. 9. Tables 1/40, Il/39, III/111 & IV/54. 

T. fuscus is distinguished by a dense sculpture of granulae and coni partly 

fused to an irregular reticulum. 

T. tuberosus Nilsson (1958 p. 39, pl. 2 fig. 2*), Conbaculatisporites densus 

Madler (1964a , p. 175, pl. 1 fig. 9*), Converrucosisporites luebbensis E. 

Schulz (1967 p. 561 pl. 2, fig. 15- 17) , Triletisporites pseudoreticulosus Hilt

mann (1967 p. 160, pl. 3 fig. 1- 2) and probably also Lunzisporites lunaris 

Bharadwaj & Singh (1964 p. 32, pl. 2 fig. 41-42) fall within the variation ofT. 

fuscus and are hence considered to be junior synonyms of this species. 

T. tuberosus ranges topmost L. Rhaetic to Lias alfa 3 and is, when found 

in a Liassic microflora (with many Pinuspollenites Chasmatosporites etc .) a 

good indicator of Lias alfa in the investigated area . It is practically absent in 

the Middle to Upper Rhaetic. 

21 . Trachysporites asper Nilsson 1958 

Pl. 2 fig . 8. Tables I/41 , II/36, III/56 & IV /64 . 

T. asper is distinguished by a faint and dispersed sculpture of microconi 

united by indistinct lower crests forming an irregular (micro)reticulum. 

Cyathidites sabuli Reinhardt (1961 p . 704, pl. 1 fig. 6* & 7*) is a junior 

synonym of T. asper Nilsson (1958 p. 39 , pl. 2 fig. 3*) . 

T. asper ranges Lower Rhaetic to Lias alfa 3. Opposite to T. fuscus it is 

also found in the Middle and especially in the Upper Rhaetic . 

22. Trachysporites cf. sparsus Bharadwaj & Singh 1964 , species n. comb. 

Pl. 2 fig. 9. Tables I/17, Il/11 & III/50. 

1964 Lunzisporites sparsus Bharadwaj & Singh p. 33, pl. 2 fig. 45 . 

T. cf. sparsus is characterized by a sculpture of disperse granules partly 

connected by lower crests froming an irregular reticulum . 

The distribution of T. cf. sparsus equals that of T. fus cus with the differ

ence that T. cf. sparsus is not known above Lias alfa 2 and has its main 

occurrence in the Lower Rhaetic , tentatively . 

Conbaculatisporites Klaus 1960 

23. Conbaculatisporites mesozoicus Klaus 1960. 

Pl. 2 fig. 10. Tables I/50, II/43, III/57 & IV/31. 

For remarks see also under C. spinosus. 

The stratigraphical distribution of C. mesozoicus is of prime note. It is 
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regularly present in the Lower-Middle Rhaetic junction, nearby absent in 

most of the Middle and Upper Rhaetic and regularly present in the Lias alfa 

in the investigated area. 

24. Conbaculatisporites spinosus Madler 1964, species n. comb. 

Pl. 2 fig. 11. Tables T/5 I, Tl/58 & IV /32. 

I 964 Anemiidites spinosus Madler I 964a , p. 180, pl. 2 fig. 11 • . 

Similar to C. mesozoicus the sculpture consists of coni spinae and baculae 

which are more or less confluent at their bases forming a low indistinct 

reticulum (also present at the holotype of C. mesozaicus Klaus 1960, pl. 29 , 

fig. 15*). However, C. spinosus is tentatively kept separate from C. 

mesozaicus by its relatively longer polar axis, smaller size and often more 

indistinct "basal reticulum". 

Conbaculatisporites and not Anemiidites Ross 1949 is used here as I 

consider the sculpture of A. doubtful (Ross 1948, p. 32: spines with 

" wiederhaken ") . 

Anemiidites echinatus Ross in Orbell (1973, pl. 3 fig. 4) is intermediate 

between C. mesozoicus and C. spinosus as used here. 

Baculatisporites Thomson & Pflug (March 1953) sensu Krutzsch 1967. 

Krutzsch considered the sculpture of B. to vary "von schwach ± 

echinatoiden Einzel-Baculae bis zu flach-rugulaten , geschlangelten Muri 

und Warzen". He united Rugulati-sporites Thomsen & Pflug with B. and 

considered Osmundacidites Couper 1953 to be a junior synonym of B. 

(Krutzsch 1967, p. 6, etc.). 

25. Baculatisporites comaumensis (Cookson 1953) Potonie 1956. 

Pl. 2 fig. 12. Tables 1/52, III/59 & IV/53. 

In the S.E.M. and also by careful examination in the light microscope it is 

seen that the sculpture consists of coni and baculae some of which are 

swollen and confluent at their tips forming "gemmulae" with two necks. 

26. Baculatisporites wellmani (Couper 1953) Krutzsch 1959 

Pl. 2 fig. 13. Tables 1/59, IIl/73 & IV/25. 

B. wellmani is distinguished from B. comaumensis by lower, denser and 

more confluent sculptural elements, but intermediate specimens are present 

in the investigated material. 
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27. Baculatisporites opressus Leschik 1955, species n. comb. 

Pl. 2 fig. 15a-b . Table III/38 . 

1955. Cyclogranisporites opressus Leschik p. 16 , pl. I fig. 23. 

Characteristic of this small species is the faintly triangular amb and " margo 

ridges" of upfolded normal sculptured exine . The sculpture consists of 

micro-baculae, - gemmulae and - coni . 

Apiculatisporis Potonie & Kremp 1956 

28. Apiculatisporis ova/is (Nilsson 1958) Norris 1965 

Pl. 2 fig. 14. Tables I/45, III/60 & IV/10. 

A . ova/is is distinguished from B. comaumensis by a predominantly conate 

sculpture. A few baculae may be present but never united at their tips. 

29 . Apiculatisporis parvispinosus (Leschik 1955) E. Schulz 1962. 

Pl. 2 fig . 16. Tables I/39, III/24 & IV/28. 

Especially characteristic of this small conate species is the mixed trilete

monolete aperture . 

A. parvispinosus is a common element in many Upper Rhaetic microf

loras but ranges from the Carnian to the basal Lias alfa. 

Porce/lispora Scheuring 1970. 

30. Porcellispora longdonensis (Clarke 1965) Scheuring 1970. 

Pl. 3 fig. la-b . Tables II/12 & IIl/1. 

In the present material P. longdonensis is azonate and has high distal 

(bottle-shaped) spines. It is well differentiated from the zonate Naiadita

spora harrisi Orbel 1973 , with much lower distal sculptural elements. How

ever, these forms are rare and it is possible that intermediate forms will be 

found by future investigations in northern Europe as they have been in the 

Alpine area (Morebey 1975 , p. 23). 

P. longdonensis, which is a common component in many European Car

nian and Norian microfloras , ranges in the present material to the basal 

Lower Rhaetic (? = Upper Norian) . 

Anapiculatisporites Potonie & Kremp 1955 . 

31. Anapiculatisporites spiniger (Leschik I 955) Reinhardt 1961. 

Pl. 3 fig. 2. Tables I/14, III/13 and IV/72 . 

A. spiniger is tentatively distinguished from A. telephorus by stronger de

veloped spines . 
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32. Anapiculatisporites telephorus (Pautsch 1958) Klaus 1960. 

Pl. 3 fig. 3. Tables I/37, 11/44, III/ 18. 

M. Pautsch investigated the specimen shown on pl. 3. fig. 3 and confirmed 

the determination (personel communication). 

Verrucosisporites (lbr. 1933) Smith 1971. 

33 . Verrucosisporites klukiformis Nilsson 1958, species n.comb. 

Pl. 3 fig. 4. Tab!. 111/74 & IV /34. 

1958 Corrugatisporites klukiformis Nilsson p. 44, Pl. 2 fig. 18. 

V. klukiformis is placed in Verrucosisporites , and not maintained in the 

more reticulate genus Convolutispora Staplin & Malloy 1955 as the sculp

ture at klukiformis are not more reticulate than at species referred to Ver

rucosisporites by Smith (1971 pl. 15 fig. 1-6, etc .). 

34. Verrucosisporites sp. 

Pl. 3 fig. 5. Tables I/61 & III/82. 

Polypodiisporites Potonie & Gelltich ex Potonie 1956. 

Playford and Dettman discussed this genus (1965 p. 150). Balme did also 

places types with a mixed monolete-trilete aperture in P. (1970 p. 346-347). 

35. Polypodiisporites polymicroforatus Orl.-Zwol. 1966, species n. comb. 

Pl. 3 fig. 6a-b. Tables I/65, III/61 & IV/44. 

1966 Foveosporites po/ymicroforatus Orlowska-Zwolinska p. 101 l pl. 2 fig. 15-16 & pl. 3 fig. 

19*-21*. 

The widely used Convolutispora microtugulata and C. microfoveolata both 

erected by E. Schulz l 967 are junior synonyms of P. polymicroforatus. 

P. polymicroforatus is a stratigraphically very important species, which 

ranges from Middle Rhaetic to Lias alfa 3. with acme in the (Middle to) 

Upper Rhaetic. 

Presence of related forms in older deposits (P . mutabilis Balme 1970, 

Upper Permian W. Pakistan) suggests that P. polymicroforatus in the future 

will be found also in pre Middle Rhaetic deposits (outside Europe). 

36. Polypodiisporites ipsviensis (de Jersey 1962) Playford & Dettmann 1965 

Pl. 3 fig. 7. Tables I/58 & III/48. 

P. polymicroforatus and P. ipsviensis are connected by intermediate forms 

in the present material. However, each type occurs alone in its respective 
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type material (Poland and Australia). They are tentatively kept separate 

here. 

Cyc/ogranisporites Potoni & Kremp 1954 

37. Cyc/ogranisporites arenosus Madler 1964 

Pl. 3 fig. 8. Table III/62. 

Lycopodiumsporites (Thiergart l 938) Delcourt & Sprumont 1955 

38. Lycopodiumsporites austroclavatidites (Cookson 1953) , Potonie 1957 

Pl. 3 fig. JO. Tables I/104, II/45, III/75 & IV/ 18. 

Reticulate with polygonal lumina which are 2-5 x 3-10 microns in size. 

The present record of a single specimen from the topmost Lower Rhaetic 

in Massbiill 1 is the oldest occurrence of this species, well-known from 

literature in Middle Rhaetic through Tertiary deposits. 

39. Lycopodiumsporites semimuris Danze-Corsin & Laveine 1963 

Pl. 3 fig. 11. Tables I/ 105 , III/119 & IV /70. 

L. semimuris is characterized by a reduced reticulum with some missing 

mun. 

Regular presence of L. semimuris characterizes the Lias alfa 3 & beta in 

the present material , although some doubtful specimens are also present 

close to the Rhaetic Liassic boundary. 

Ischyosporites Balme 1957 

40. Ischyosporites sp. af. I. crateris Balme 1957 

Pl. 3 fig . 9. Tables III/108 & IV/37. 

Most specimens differ from "Middle Jurassic" Klukisporites/Ischyosporites 

by having clearly convex sides, however, a few have faintly concave sides. 

lraquispora Singh 1964 

lraquispora Singh (July 1964) is considered to be a senior synonym of Kyr

tomisporites Madler (Dec. 1964) as the respective holotypes (I. labrata 

Singh 1964, p. 243 & K. laevigatus Madler 1964a, p. 188) are closely similar. 

The species placed in K . by Madler are therefore referred to Iraquispora 

below. 

41. Iraquispora laevigata Madler 1964, species n. comb. 

Pl. 3 fig. 12. Table III/102. 
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1964 Kyrtomisporites /a evigatus Madler 1964a, p. 188, pl. 3 fig. 4*. 

1964 Cingulizonates rhaeticus Madler 1964a, p . 176, pl. I fig . 11 •. 

Sporites ma gnus Rogalska ( 1956 p. 85, pl. 30 fig. I*) resembles/. laevigatus 

but has a thicker cingulum. When the variation of S. magnus becomes better 

known it may show up to be a senior synonym of/. laevigatus. 

42. Iraquispora speciosa Madler 1964, species n. comb . 

Pl. 3 fig. 13. Tables 1/66 & III/91. 

1964 Kyrtomisporites speciosus Madler 1964a, p. 188, pl. 3 fig. 5*-7*. 

Uvaesporites Doring 1965 

43. Species Uvaesporites reissingeri Reinhardt 1961, species n. comb. 

Pl. 3 fig . 14. Tables 1/53, 11/17 & 111/76. 

1961 Triletes reissingeri Reinhardt p . 707 pl. 2 fig. I• -2* . 

This species is generally known as Uva esporites argentiformis (Bolch.) Eb. 

Schulz 1967 (see Orbell 1973, Herngreen & de Boer 1974, Morbey 1975 , 

etc.). U. argaentiformis is not used here as the figure of its holotype 

(drawing only, see CFSP 8-67) does not allow a safe comparison. 

In the Polish literature this species is also known as Ophioglossaceae or 

Botrychium lunaria (Rogalska 1954, etc.) . 

44. Tetrads of Uvaesporites sp. 

Pl. 3 fig. 15. Tables l/106 & III/120. 

The distal area on each of the four (trilete) triangular microspores united in 

the tetrad might be thinned causing some similarity with Ricciisporites 

tuberculatus. However, by the latter each of the four pollen united in the 

tetrad has a more elongate distal "monosulcate" thinning . I consider the 

similarity as a convergent evolution, where the thinning of the distal areas 

allows changes in volumen by changing humidity (harmomegathy sensu 

Wodehouse 1935). 

In the investigated wells this species is restricted to the Lias alfa 3 to beta. 

It is also present (less than 1 %) in the probably Sinemurian Munkerup Clay. 

In Holland it reaches its acme (less than I %) in the Upper Sinemurian 

(Herngreen & de Boer 1974 al. Circularesporites cerebroides Danze & Cor

sin 1963). 

45. Species Uvaesporites cf. sanguilentiformis Sachanova & Iljina 1968, 

species n. comb. 

Pl. 4 fig . I. Tables I/56 & III/121. 

60 D.G.U. II. rk . nr. 109 



1968 Selagine/la sanguinolentiformis Sachanova & Iljina 

1971 Selagine/la sanguinolentoformis Sachanova & Iljina - lljina Pl. I fig . 6. 

As Selinginella is a recent genus , sanguinolentiformis is combined with the 

formgenus Uvaesporites. It should be noted that Iljina considered the 

species to be closely similar to Uvaesporites argentiformis (Bolch .) E. 

Schulz (Iljina 1971 p. 44). 

Contignisporites Dettmann 1963 

46. Contignisporites problematicus (Couper 1958) Doring 1965 

Pl. 4 fig. 2. Tables I/38 , II/46, III/63 & Iv/63. 

Neochomotriletes Reinhardt 1961 

47 . Neochomotriletes triangularis (Bolch. 1956) Reinhardt 1961 

Pl. 4 fig. 3. Tables 1/77, III/1 LO & IV/49 . 

Lycospora 

48. Lycospora sp. 

Pl. 4 fig . 4. Tables III/77 & IV /11. 

Probably this type is redeposited from Carboniferous strata. Similar types 

are known in the Rhaetic and Jurassic as Cingulatisporites scabratus 

Couper 1958, Aequitriradites salebrosaceous (Mai. I 947) Nilsson 1958 and 

Thiergartisporites deltoides Madler 1964. 

Densosporites (Berry) Potonie & Kremp 1954 

E. Schulz (1967 p. 582) stated the reasons for the incorporation of Cin

gulatizanites Madler 1964 in Densosporites . 

49. Densosporites fissus (Reinhardt 1964) E. Schulz 1967 

Pl. 4 fig. 5. Tables l/81 , IIl/43 & IV/3. 

Regular presence of D.fissus is characteristic of the Middle to Upper Rhae

tic. 

50. Densosporites cavernatus Orlowska-Zwolinska I 966 

Pl. 4 fig . 6. Tables III/83 & IV/38 . 

The widely used name D. foveocingulatus E. Schulz 1967 is a junior 

synonym of D. cavernatus. 

Limbosporites lundbladi specimens with weakley developed distal sculp

ture (e.g. Orbell 1973 pl. 4 fig. 5) may easily be mistaken for D. cavernatus. 
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However , D. cavernatus has perforations through the zona, whereas Lim

bosporites has grooves immediately distal of the zona infolded towards the 

center of the spore . 

Typical Densosporites cavernatus is only known from the Middle and 

Upper Rhaetic. 

51. Densosporites irregularis Hacq . & Barss 1957 

Pl. 4 fig. 7 . Tables III/I 16. 

This Carboniverous species was used by E. Schulz (1967 p. 583) to classify 

Liassic material. 

52. Densosporites cf. cerebralis Madler 1964, species n. comb. 

Pl. 4 fig. 8 & 9. Tables I/62, 11/49 & 111/44. 

1964 Trizonites cerebra/is Madler 1964a p. 185. Pl. 3 fig . I*. 

This species resembles D. fissus but the distal surface is upfolded into 

irregular rugulae. This similarity warrants a placing in the same genus i.e . in 

Densosporites . 

The specimens in the investigated material lack the prominent apices 

present at the holotype. However, specimens similar to mine have been 

placed in this species by Hope & G. Schulz (1973 pl. 20 fig. 5). 

In Europe this species is only known from the Middle and Upper Rhaetic . 

Cingulizonates Dybova & Jachowicz 1957 

In the present material Cingulizonates differs from Densosporites by dis

playing both a zona and a cingulum. The distinction is not sharp , however , 

C. differs from Krauselisporites (Leschik 1955) Scheuring 1974 by the ab

sence of distal sculpture . As noted by E. Schulz (1967 , p . 584) Anulatispo

rites Madler 1964 cannot be kept separate from Cingulizonates . 

53. Cingulizonates rhaeticus (Reinhardt 1961) E. Schulz 1967 

Pl. 4 fig. JO. Tables 1/60, III/78 & JV/4. 

This important species is also known in the literature as "Simplicisporites 

granulosus Leschik" (Nilsson 1958, p. 77 pl. 7 fig. JO*), Anulatisporites 

drawehni Madler ( 1964a p. 177, pl. 2 fig . 1 * -2*) and Cingulizonates delicatus 

Orlowska-Zwolinska (1966 p . 1014 pl. 7 fig. 36---38*) . Possibly this species 

should be attributed to Thiergart , who considers that the grain shown here 

on plate 4 fig. JO, belongs to the same "Formkreis" as his Sporites rhaeticus 
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Thiergart 1949 (Thiergart personal communication). Because E. Schulz who 

has reinvestigate some of Thiergarts material (E. Schulz 1967, p. 603), attri

butes this species to Reinhard and not to Thiergart, C. rhaeticus is tenta

tively attributed to Reinhard whose illustration (1961, pl. 2 fig. 3*) allow a 

safe identification. 

C. rhaeticus differs from Thomsonisporites punctatus Leschik (1955 p. 

39, pl. 5 fig. 6*) by having thinner exine proximally and from some variants 

of Densoisporites poatinaensis Playford (1965 pl. 9 fig. 15) andLundbladis

pora obsolata Balme (1970 pl. 5 fig. 11) by having a more massive distal 

exine which is only spongious at the inner side . 

C. rhaeticus is a stratigraphically wery important species which occurs 

regularly in the Middle and Upper Rhaetic and sporadically in the Lias alfa 

of the investigated area (text fig. 4) and DDR (E. Schulz 1967). C. rhaeticus 

is also known from the Middle to (Upper) Rhaetic Weilichowo beds in 

Poland (Orlowska-Zwolinska 1967) and Middle and basal Upper Rhaetic of 

Britain (Fischer 1972) . 

54. Species Cingulizonates marginatus Madler 1964, species n. comb. 

Pl. 4, fig . 11. Tables 1/89 & IIl/98. 

1964 Cingulatizonites marginatus Madler 1964a , p. 190 pl. 3 fig. 10' 

C. marginatus is identical with Densosporites cingulatus Eb. Schulz 1967. 

55. Cingu/izanates cf. inaequalis Madler 1964, species n. comb. 

Pl. 5 fig. I. Tables 1/86, III/97 & IV/39. 

1964 Aequitriradites inaequalis Madler 1964a p. 191 , pl. 3 fig . 11. 

C. ·cf. inaequalis differs from C. marginatus by a distal constriction between 

the zone and the "cingulum" , which may be describes as a semidistal ring. 

Probably C . cf. inaequalis should be refered to the Carboniferous species C. 

tuberosus Dyb. & Jach. (1957 pl. 53 fig. 1--4) , as done by Orlowska-Zwolinska 

(1966). However, the Rhaetic species C. cf. inaequalis is used here mainly 

of stratigraphic reasons. 

C. cf. inaequalis has its acme in the Upper Rhaetic. It is also present in 

the Middle(?) Rhaetic and Lias alfa 3 of Scania . 

Limbosporites Nilsson I 958 

56. Limbosporites lundbladi Nilsson 1958 

Pl. 5 fig. 2 & 3. Tables 1/63 , Il/50, 111/46 & IV/5. 
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Semiretisporis Reinhardt 1962 

57. Semiretisporis gothae Rheinhardt 1962 

& 58. Semiretisporis maljawkinae E. Schulz 1967 

Pl. 4 fig. 12 . Tables I/82, IIl/84, IV/45. 

Heliosporites E. Schulz 1962 

59. Heliosporites altmarkensis E. Schulz 1962 

Pl. 5 fig. 4. Tables I/43 & III/113. 

H. altmarkensis is identical with "Kraeuselisporites reissingeri (Harris 

1957) Morbey 1975". The latter is considered to be a nomen nudum since 

the "holotype" was not preserved after being photographed (Harris 1957 p. 

305, Reissinger 1949 p. 101). 

H eliosporites altmarkensis differs from the Carnian Kraeuselisporites 

species described by Leschik 1955 (see also Scheuring 1975) by a more 

spongious exine structure without a massive "tectum". 

Perotriletes 

60. Perotriletes globosus Leschik 1955, species n. comb. 

Pl. 5 fig. 5. Tables I/78 & III/ 101. 

1955 Apiculatisporites 1:lobosus Leschik 1955 p. 18 , pl. 2 fig. 11 *. 

1967 Densoisporites spongiosus E. Schulz p . 581 , pl. 12 figs. 1-3. 

P. globosus is distinguished from other species of Perotriletes by its closely 

fitting " perine". It cannot be assigned to Densoisporites (Weyland & 

Krieger 1953) Dettmann 1963 due to absence of apical papillae and presence 

of the mentioned "perine". 

Perinosporites E. Schulz 1962 

61. Perinosporites thuringiacus E. Schulz 1962 

Pl. 5 fig. 6. Tables 1/72 & IIJ/93. 

Lycopodiacidites Couper 1953 

62. Lycopodiacidites rugulatus (Couper 1958) E. Schulz 1967 

Pl. 5 fig. 8. Tables I/79, IIl/88 & IV/55 . 

63. Lycopodiacidites rhaeticus E. Schulz 1967 

Pl. 5 fig. 9. Tables IIl/86 & IV /50. 

Camarozonosporites Pant 1954 ex Potonie 1956 

C. should probably be united with Lycopodiacidites Couper 1953. C. is used 

here to avoid more new combinations . 
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64. Camarozanosporites rudis (Leschik 1955) Klaus 1960 

Pl. 5 fig. 7 Tables IIl/87 & IV/35 . 

65. Camarozonosporites laevigatus E. Schulz 1967 

Pl. 5 fig . 10. Tables 1/87 & IIl/92. 

Z ebrasporites (Klaus 1960) E. Schulz 1967. 

66. Zebrasporites interscriptus (Thiergart 1949) Klaus 1960 

Pl. 5 fig . 11. Tables I/90, III/45 & IV/51. 

This species, known form the Carnian as Z . corneolus (Leschik 1955) Klaus 

1960, is also present in the Munkerup Clay and ranges at least from Carnian 

to Lias alfa 3. 

67. Zebrasporites laevigatus (E . Schulz 1962) E. Schulz I 967 

Pl. 5 fig. 12. Tables I/88 & IIl/85. 

Tigrisporites Klaus 1960 

68 . Tigrisporites microrugulatus E . Schulz 1967 

Pl. 5 fig. 13. Tables 1/73, 11/55 , IIl/81. 

Tripartitites (Scheme! 1950) Potonie & Kremp 1954 

I. is a characteristic Carbonifereous type not known from European Per

mian and pre-Rhaetic Triassic deposits. Balme (1970 pl. 3 fig . 6-8) found 

this group in the Upper Permian of Pakistan. It may suggest that this Car

boniferous genus survived outside Europa in the Permian and Triassic and 

reimmigrated in Europe in the Rhaetic Liassic . 

69. Tripartites mesozaicus Rogalska 1962 

Pl. 5, fig. 14. Table III/94. 

Triancora esporites E. Schulz 1962 

70. Triancoraesporites reticulatus E. Schulz 1962 

Pl. 5 fig. 15. Table IIl/96. 

71. Triancoraesporites ancorae (Reinhardt 1962) E. Schulz 1967 

Pl. 5 fig. 16. Tables 1/91 & III/80. 

Cornutisporites E. Schulz 1962 

72. Cornutisporites seebergensis E . Schulz 1962 

Pl. 5 fig. 17. Tables I/93 & III/95. 
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17.2.4. Monolete microspores 

Some microspores with a mixed trilete-monolete aperture were treated in 

passage 17.2.3. (see 29. Apiculatisporites parvispinosus (Leschik) E. 

Schulz, 35. Polypodiisporites polymicroforatus (Orl.-Zwol.) n. comb. and 

36. P. ipsviensis (de Jersey) Playford & Dettmann). 

Laevigatosporites (Ibrahim 1933) Potonie & Kremp 1956 

73. Laevigatosporites mesozaicus E. Schulz 1967 

Pl. 6 fig. I. Table III/79. 

Marattisporites Couper I 958 

74. Marattisporites scabratus Couper 1958 

Pl. 6 fig. 2. Table 1/94, l[J/64 & IV/12. 

Aratrisporites (Leschik 1955) Playford & Dettmann 1965 

75. Aratrisporites fimbriatus (Klaus 1960) Madler 1964 

Pl. 6 fig. 3. Tables 1/83 & Ill/ 10. 

A. fribriatus differs from the smaller 76. A. minimus also be the presence 

of scattered spines about 3 microns high. 

Aratrisporites pa/ettae (Klaus 1960) Playford & Dettmann 1965 is a junior 

synonym of A. fimbriatus as noted by Morebey (1975). 

76. Aratrisporites minimus Schulz 1967 

Pl. 6 fig. 4 & 5. Table III/ 112. 

On basis of the morphology E. Schulz (1967) considered A. minimus to be 

<lispers microspores of Lycostrobus possibly of L. scotti. In Ry1dby No. 1 

(Table III) A. minimus occurs together with Nathorstisporites hopliticus 

which represents <lispers megaspores of L. scotti. (For data on megaspores 

see Bertelsen & Michelsen 1970). Hence A. minimus probably represents 

<lispers microspores of Lycostrobus scotti at least in Ry1dby l. 

According to E. Schulz ( 1967) A. minimus do not occur above Lias alfa 2. 

However, M. Rogalska has also found this species in the Lias alfa 3 of 

Poland (personal communication). 

17.3. Pollen 

17.3.1. Monocolpate pollen 

Chasmatosporites Nilsson 1958 
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Chasmatosporites is a characteristic and common element in Liassic floras 

of northern Europe, but ranges from the Rhaetic to at least the Middle 

Jurassic (E. Schulz 1967 Tralau 1968 etc.). 

Due to presence of a infrareticulate wallstructure and a typical sulcus with 

infolded thin exine Chasmatosporites is now generally recognized to be a 

monosulcate pollen and not a monolete spore as claimed by Nilsson 

(Nilsson 1958, Playford & Dettmann 1965, Schulz 1967 etc.). 

The three species of Chasmatosporites found here do all have a distinct 

tectum, the thickness of which constitutes at least a quarter of the total wall 

thickness. 

77. Chasmatosporites hians Nilsson 1958 

Pl. 6 fig. 6. Tables l/20, ll/37, III/31 & lV/19. 

This species is characterized by the irregular nearly vermiculate 10-

frareticulum and fairly big size (length about 50 microns). 

78. Chasmatosporites elegans Nilsson 1958 

Pl. 6 fig. 7 & 8, pl. 12 fig. 10*. Tables I/48, IIl/65 & IV/46. 

Distinguished from C. hians by a regular microinfrareticulum. 

This species should possibly be considered to be a junior synonym of 

"Monosulcites" subgranulosus Couper 1958. 

79. Chasmatosporites apertus (Rogalska 1954) Nilsson 1958 

Pl. 6 fig. 9. Tables I/21, III/66 & IV/66. 

Characteristic of C. apertus is a semicircular to oval amb and an oval to 

rectangular sulcus. The microinfrareticulum can be nearly indisernible, 

obscured by a thick tectum with a exterior "negative reticulum". 

Monosulcites Cookson 1947 ex Couper 1953 

To avoid more new combinations Monosulcites Cookson ex Couper is used 

here although this genus seems to be a junior synonym of Cycadopites 

Woodehouse ex Wilson & Webster 1946. 

80. Monosulcites minimus Couper 1958 

Pl. 6 fig. 10. Tables I/42, II/33, III/29 & IV/13. 

81. Monosulcites punctatus Orlowska-Zwolinska 1966 

Pl. 6 fig . 11. Tables I/9, II/4 & III/14 . 
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Similar to Chasmatosporites elegans but slender and with a much thinner 

tectum (semitectate?). 

82 . Monosulcites cf. punctatus Orlowska-Zwol. 1966 

Pl. 6 fig . 12. Tables I/8 & IIl/30. 

As M. punctatus but interior with several layers of thin exine (folded sulcus 

bottom and/or loosened endexine?). 

83. Monosulcites perforatus Madler 1964b 

Table 1/ 1. 

Echinitosporites Schulz & Krutzsch 1961 

84 . Echinitosporites iliacoides E. Schulz et Krutzsch 1961 

Pl. 7 fig. 16. Table III/2 . 

Presence of a single possible redeposited specimen of E. iliacoides in R~dby 

l, is the youngest known European occurrence of this species which are 

often common in the Lower Keuper of Europe. 

85. Gen. et sp. indet 

Pl. 7 fig. 17. Tables II/1 & III/3. 

Clavatipollenites Couper 1958 

86. Clavatipollenites hughesi Couper 1958 

Pl. 6 fig. 14. Tables I/101 , IIl/118 & IV/67. 

This species ranges from the Lower Jurassic to the Lower Cretaceous and 

is , when present, highly useful to distinguish the Liassic from the Rhaetic. 

According to E. Schulz (I 967) it appears at the Triassic/Jurassic boundary 

and ranges into the Lower Cretaceous. In the present material it does not 

occur below the Lias alfa 2 (Upper Hettangian). 

Ricciisporites Lundblad 1954 

87. Ricciisporites tuberculatus Lundblad l 954 

Pl. 6 fig. 13. Tables I/32, II/18 , III/17 & IV/14. 

R. tuberculatus differs mainly from 44. tetrads of Uvaesporites sp. by pres

ence of a typical gymnospermeous sulcus (distal, elongate, thinwalled area, 

infolded with broad ends and a "narrow" middle part) at each of the "4 

grains" in the tetrad. 

R. tuberculatus ranges the Lower Rhaetic to Lias alfa. It reaches its acme 

in the Middle to Upper Rhaetic and is rare in the Lias alfa (see also passage 5 

ect.). 
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17.3.2. Pseudo-tricolpate pollen 

Eucommiidites (Erdtmann) Couper 

88. Eucommiidites troedsoni Erdtmann 1948 

Pl. 6 fig. 15. Tables 1/70, III/67 & IV/40. 

It is noteworthy that this characteristic species, which is known from many 

Jurassic and Lower Cretaceous microfloras appears already in the Middle 

Rhaetic . 

89. Eucommiidites major E. Schulz 1967 

Pl. 6 fig. 16. Tables I/4, II/5 & III/5. 

E. major differs from E. troedsoni (length ea. 30 microns) by its bigger size 

with a length ofabout 70 microns. Some specimens resembleOvalipollis ovalis 

but lack the distinct microreticulate exine structure of the latter species . 

E. major is a good indicator of Lower Rhaetic strata in the investigated 

area. 

17 .3 .3 . Ephedroid pollen 

Ephedripites Bolch. 1953 ex Potonie 1958 

90. Ephedripites torosus Madler 1964a 

Pl. 7 fig. 1. Tables I/80, III/117 & IV/29. 

17.3.4. Porate pollen 

Corollina (Maljavkina 1949) Cornet & Traverse 1975 

In the literature this type of pollen is often found under the name Classopol

lis Pflug 1953. Cornet & Traverse (l 975) showed in a thorough and convin

cing discussion that Classopollis is best regarded as a junior synonym of 

Corollina. Presence of circumequatorial striations is not a diagnostic 

character of Corollina/Classopollis although this has been claimed in the 

literature (i.e. Pocock & Jansonius 1961, Morbey 1975). The neotype of 

Corollina (new photo in Cornet & Traverse 1975, pl. 5 fig. 10), which I have 

personally seen in Vienna, possesses no circumequatorial striations and the 

short equatorial intrarugulae - made up of confluent granulae - show no 

uniform orientation. At the genotype of Classopollis such striations are also 

absent as noted by Madler (1968 p. 360). 

91. Corollina torosus (Reissinger 1950) Klaus 1960 

Pl. 7 fig. 2, 3 & 4. Tables 1/22, 11/19, III/16 & TV/20. 
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Equatorial pseudostriations made up of aligned flat intrabaculae can be 

present (i.e. pl. 7, fig. 3) or not (i.e. pl. 7, fig. 4). No specimens with 

unbroken circumequatorial striations were found in the present material. 

Probably such forms ("Classopollis" striatus Madler 1968) do not appear 

until the Upper Liassic. 

Corollina torosus s.l. equals about Classopollis classoides Pflug 1953, 

Classopollis chateaunovi Reyre 1970,? Classopollis kieseri Reyre 1970 and 

Corollina murphy Cornet & Traverse 1975. 

92. Corollina zwolinskai n. sp. 

Pl. 7 fig. 5. Tables 1/10, 11/20, Ill/39 & IV/43. 

Holotype: Specimen shown on pl. 7 fig. 5. Single grain slide R 1930 SG 20 . 

Holotype locality and stratum: Rl/ldby No. I Well at I 930 feet below Kelly 

Bushing. Middle Rhaetic. 

Diagnosis: A species of Corollina with 2 subsequatorial ring furrows 

(rimulae) one distal and one proximal from the equator. 

Description: Subspherical to oblate single pollen, equatorial diameter (20 

specimens): 22-30 microns (median xx microns). Distal pore and proximal 

trilete mark indistinct. With two subequatorial ring furrows, one distal and 

one proximal of equator. Exine ea. l micron thick, smooth, tegillate, intra

structure hardly perceptible (intra microreticulate?), no equatorial striations. 

Remarks: A few doubtful specimens with a divided spiral "ring" furrow 

are included in C. zwolinskai on the stratigraphic tables. In the sample with 

the holotype (R l 930 feet) the 10.1 % C. zwolinskai noted represent 8.9 % 

typical and 1.2 % doubtful specimens. C. zwolinskai differs from most 

Corollina species by its nearly structureless exine. C. meyeriana (Klaus) 

Venkatachala & Goczan is also nearly structureless, but has only one ring 

furrow. 

C. zwolinskai is placed in Corollina and not in a new genus characterized 

by two ring furrows. Such a new genus would probably show up to be a 

junior synonym of Corollina, the holotype which possibly also has two 

ringfurrows one distal and one nearly at the equator (acc. to personal rein

vestigation of neotype). 

In the investigated material C. zwolinskai occurs in the Lower and Middle 

Rhaetic. It was reported from the Lower Rhaetic of Poland associated with 

Enzanalasporites and Corollina torosus (acc. Grodzicka-Szymanko & 

Orlowska-Zwolinska 1972, pl. 3, fig. 28) and British (?) Midle Rhaetic as

sociated with Rhaetipollis germanicus and Limbosporites lundbladi (acc. 

Morbey 1975 pl. 12 fig. 10). 
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Granuloperculatipollis Yentakatachala & Goczan 1964 

93. Granuloperculatipollis rudis Venkatachala & Goczan 1964 

Pl. 7 fig. 6. Tables I/3, Il/6 & IIl/20. 

G. rudis pocesses a semidistal ringfurrow, a faintly developed intrabaculate 

structure and occurs both as single grains and in tetrads. Hence it is proba

bly closely related to 91. Corollina (torosus). G. rudis is distinguished by a 

sculpture of about 1 micron big gemmulae. 

At tables I-III some doubtful specimens with microgranulate to mic

robaculate sculpture have been included in G. rudis. They are marked_ with 

a questionmark. 

Classopollis quezeli Medus 1970 known from the post Carnian Triassic of 

Sahara is probably identical with G. rudis. Morbey ( 1975) considered the 

Carnian species Spiritisporites spirabilis Scheuring 1970 to be a junior 

synonym of G. rudis. As Scheuring did not mention presence of a semidistal 

ringfurrow and of intrabaculae, and because these features are definitely 

absent at the holotype of S. spirabilis , which I have reinvestigated, I tenta

tively consider this species to be separate from G. rudis. 

In Northern Europe G. rudis is regular to common in the Lower Rhaetic 

and rare in the Middle Rhaetic. In the Alpine area it is also common in 

possible Middle Rhaetic with rare Limbosporites lundbladi Nilsson (acc. to 

Morbey 1975). 

94. Granuloperculatispollis sp. I 

Pl. 7 fig. 7. Tables I/2, II/7 & III/ 19. 

Rhaetispollis E. Schulz 1967 

95. Rhaetispollis germanicus E. Schulz 1967 

Pl. 7 fig. 8. Tables I/28, 11/21, Ill/41 & IV/36. 

R. germanicus is a distinctive and stratigraphically very important Rhaetic 

species that appears in the "Lower Rhaetic postera-Schichten". It occurs 

probably in the Middle Rhaetic and only sporadically (? redeposited) in the 

Upper Rhaetic of the investigated area. 

96. Cf. Rhaetipollis sp. 

Pl. 7 fig . 9. Tables lll/99 . 

Only one subequatorial ringfurrow is present. 

Perinopollenites Couper 1958 

97. Perinopollenites elatoides Couper 1958 

Pl. 7 fig. 10. Tables 1/18, IIl/33 & IV /6. 

D.G.U. II. rk. nr . 109 71 



No pore was observed by this species, which is identical with Ballosporites 

hians Madler 1964. The pore claimed to be present by Couper is not con

vincing in his figures (Couper 1958, pl. 27, fig. 9-11) . 

98. Perinopollenites cf. elatoides Couper 1958 

Pl. 7 fig. II. Tables I/31, 11/22, III/68 & IV/26. 

The specimens determined as P. cf. elatoides differs from P. elatoides 

specimens by having a more thickened inner body and tiny folds at the outer 

body. A pore is often present. Briche et al. (1963) used P. cf. elatoides in a 

similar sence. 

Araucariacites Cookson 1947 

99. Araucariacites australis Cookson 1947 

Pl. 7 fig. 12. Tables 1/55, 11/48, 111/12 & IV/23 . 

Specimens referred to A. australis have a fairly thick exine (ea. 1 ½-2½ 

microns), and occur in the present material only regularly in the Middle (to 

Upper) Rhaetic. 

100. Araucariacites cf. australis Cookson 1947 

Pl. 7 fig. 13. Tables 1/23, 11/47, III/32 & IV/21. 

A. cf. australis covers thinwalled specimens (exine ea. ½-1 micron thick) 

and is not stratigraphically useful. 

Cerebropollenites Nilsson 1958 

101. Cerebropollenites macroverrucosus (Thiergart 1949) E . Schulz 1967 

Pl. 7 fig . 14. Tables 1/102, 111/122 & IV/69. 

The incoming of C. macroverrucosus (= C. mesozoicus (Couper) Nilsson) 

in the late Lias alfa 2 and early Lias alfa 3 (see passage 6.7.) is an important 

marker horizon and reflects the final establishment of the typical 

Lias sic/Jurassic microfloras. 

102 . Cerebropollenites thiergarti E. Schulz 1967 

Pl. 7 fig. 15. Tables 1/99, 11/56, IIl/89 & IV/59. 

C. thiergarti is distinguished from C. macroverrucosus by having a distinct 

even endexine and more or less massive sculptural elements. It differs from 

"Chasmatosporites ( apertus)" specimens with a uneven tectum mainly by 

the higher sculpture, but this distinction is not sharp in the Middle Rhaetic. 
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103 . Enzanalasporites spp . (Leschik 1955) E . Schulz 1967 

Pl. 7 fig . 18. Tables 1/6, 11/8 & IIl/6. 

Enzanala sporites differs from Cerebropollenites mainly by smaller size (ea. 

35 microns and ea. 50 microns respectively) and a much more finely convo

luted surface. 

Enzanalasporites has its acme in the Middle Keuper and is only regularly 

present in the Lower Rhaetic of the investigated material. In younger de

posits only rare , badly preserved , possibly redeposited specimens were 

found. 

17.3.5 . Saccate pollen 

0valipollis Krutzsch 1955 

0vapollis has its acme in the Middle Keuper. Next to 

Corollina/Granuloperculatipollis it is the most common species in the 

"Lower Rhaetic" of the investigated material. 

0 . notabilis occurs regularly only in the Lower Rhaetic and is unknown in 

the Jurassic. 0. ova/is and 0 . breviformis are still regular to common in the 

Middle Rhaetic and are rare in the Upper Rhaetic and in the Lias alfa . 

104. 0valipollis ova/is Krutzsch 1955 

Pl. 8 fig . 1. Tables 1/24, 11/23 , Ill/15 & IV/68 . 

105. 0 valipollis breviformis Krutzsch 1955 

Pl. 8 fig. 2. Tables 1/24, 11/24 & III/8. 

I 06. 0valipollis notabilis Scheuring 1970 

Pl. 8 fig . 3. Tables l/13 , 11/9 & III/7. 

Taeniaesporites Leschik 1955 

107. Taeniaesporites rhaeticus E. Schulz 1967 

Pl. 8 fig . 4. Tables I/30, II/25 , III/23 & IV/2. 

Protohaploxipinus Samoilowitz 1953 

Being used widely, although published photographs of the genotype do not 

exist (Balme 1970, p. 361) Protohaploxipinus has been adapted here . The 

genus is used according to Balme (I.e .) and is considered to cover Mesos

triatites Madler. Therefore M. hercynicus Madler is referred to Protohap

loxipinus below . 
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108. Protohaploxypinus hercynicus Madler 1964, species n. comb. 

Pl. 8 fig. 5. Tables II/40 & IIl/40. 

1964 Mesostriatites hercynicus Madler 1964b p. 111 pl. 10 fig. 6-7. 

This species is also known in the Rhaetic literature as Striatites cf. mi

crocarpus Schaarschmidt (E. Schulz 1967 & Morbey 1975). 

Infernopollenites Scheuring 1970 

109. Infernopollenites sp . 

Pl. 8 fig. 6. Tables 1/46 & IIl/90. 

Quadraeculina Maljavkina 1949 

Pocock (1970) incorporated Quadraeculina in Ovalipollis. Surely two geni 

have important features in common (one main sulcus/laesure and two smal

ler sulcoid thinnings at the opposite surface causing some similarity to 

Eucommiidites). However, the " reduced" sacci are situated at the end of 

the main sulcus in Ovalipollis and sidewards of the main sulcus in Quad

raeculina so that it is possible to keep the two apart. Due to the stratigraphi

cal occurrence (Ovalipollis: mainly Upper Triassic Quadraeculina: mainly 

Jurassic) I prefer to use these two geni, separately. 

110. Quadraeculina anellaeformis Maljavkina 1949 

Pl. 8 fig. 7. Tables I/35 , 11/41 , IIl/69 & IV/41. 

Morbey (I 975) gave an exhaustive list of synonyms to which probably only 

Lobosporites mirus Nilsson 1958 should be added. 

Protopinus Bolchovitina 1956 

111. Protopinus scanicus Nilsson I 958 

Pl. 8 fig. JO. Tables 1/54, 11/51, III/34 & IV/48. 

This species can be described as a big thinwalled Vesicaspora. Normally the 

reticulum of the sacs is "one layered" with low straight muri surrounding 

closed polygonal lumina (muri ea. ½ micron broad lumina ea. 2(-4) micron 

in diameter). 

Vitreisporites Leschik 1955 

Madler ( 1964b) considered Vitreisporites and Caytonipo/lenites - which 

Couper in 1958 established unaware of Vitreisporites - to be different due to 

the presence of a trilete mark by the former. I have reinvestigated the type 

material of Leschik and did not find any trilete mark: at the genotype a faint 

imprint of a crystal might have lead Leschik to describe a trilete mark. 
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112. Vitreisporites pallidus (Reissinger 1950) Nilsson 1958 

Pl. 8 fig. 9. Tables I/33, II/26, III/35 & TV /33. 

113. Vitreisporites bjuvensis Nilsson 1958 

Pl. 8 fig. 11. Tables 1/47, Il/27, IIl/42 & IV/ I. 

This species which is restricted to the Lower and Midle Rhaetic is more 

frequent in the north than in the south of the investigated area, and will 

probably be of stratigraphical importance in the Rhaetic of the arctic. 

Alisporites (Daugherty 1941) Jansonius 1971 

Jansonius (1971) showed that a distal sulcoid structure mainly affecting the 

endexine is present by the genotype of Alisporites. Falcisporites (Leschik 

1956) Klaus I 963 claimed to differ from Alisporites by the presence of a 

distal sulcus (Klaus 1963) is therefore probably a junior synonym of Alispo

rites. 

114. Alisporites diaphanus Pautsch 1958, species n. comb. 

Pl. 8 fig. 12. Tables I/25, ll/28, Ill/I 1 & IV/24. 

1958 Caytoniales-Pollenites diaphanus Pautsch p. 323 , pl. I figs. 4 & 11. 

A. diaphanus differs from the other species of Alisporites found here by 

smaller size and a tendency to construction of the sacci faintly outside their 

roots. 

M. Pautsch has confirmed the determination of the specimen shown on pl. 

8 fig. 12. As Madler considers the specimen to belong to Scopulisporites 

minor Madler 1964b this species is most probably identical with A. 

diaphanus. Both Madler and Pautsch based their statements (personal 

communication) on photos of the specimen shown here. 

115. Alisporites robustus Nilsson 1958 

Pl. 9 fig. I & 2. Tables 1/26, II/35, III/70 & IV/ 15. 

116. Alisporites radialis Leschik 1955, species n. comb. 

Pl. 9 fig. 3 & 4. Tables 1/27, 11/29, III/71 & IV /60. 

1955 Cunaetisporites radialis Leschik p. 66 pl. 10 fig. 6*. 

A. radialis differs from A. robustus mainly by constricted roots of the rela

tively big bladders, but intermediate specimens occur. A. aequalis, Madler 

1964b differs from A. radialis by having smaller bladders. 
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Pinuspollenites (Raatz 1937) Potonie 1958 

This genus incorporates grains of Diploxylon-type resembling those found in 

the recent Pin us silvestris . 

117. Pinuspollenites minimus (Couper 1958) Kemp 1970 

Pl. 9 fig. 5 & 6. Tables 1/36, 11/30, IIl/36 & IV /22. 

E. Schulz (1967 p. 596) used Pityosporites (al Taedaepollenites) scarus 

(Nilsson) E. Schulz for naming pollen of this type. Nilsson intended P. 

scarus to be of Diploxilon type; unfortunately the holotype chosen by him 

(Nilsson 1958 , pl. 7 fig. 16*) is a deformed Haploxilon type . 

P. minimus is much more common in the Liassic than in the Rhaetic. 

I 18. Pinuspollenites pinoides Nilsson 1958, species n. comb. 

Pl. 9 fig. 7. Tables 1/75 , IIl/114 & IV/58. 

1958 Sulcatisporites pinoides Nil sson p . 86, pl. 8 fig. 6 & 7*. 

This species resembles P. minimus but differs by having more than hemis

pherical bladders nearly the size of spherical central body. The central body 

has a fairly thick tectum with a sculpture of low closely spaced confluent 

verrucae. 

I 19. "Pityosporites" neomundanus Leschik 1955 

Pl. 9 fig . 8. Tables I/11, II/52, IIl/4 & IV/71. 

Polonisaccus Madler 1964b 

120. Polonisaccus ferrugineus (Pautsch 1958) Madler 1964b 

Pl. 9 fig. 9. Table Ill/ 100. 

Chordasporites Klaus 1960 

121. Chordasporites platysaccus Madler 1964b 

Pl. 10 fig. I. Table IIl/105. 

Schismatosporites Nilsson I 958 

122. Schismatosporites ovalis Nilsson 1958 

Pl. JO fig. 2. Tables 1/34, Il/53, III/37 & IV/47. 

Schizasaccus Madler 1964b 

123. Schizasaccus keuperi Madler 1964b 

Pl. 10 fig. 3. Tables I/ 12 & III/22. 
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S. keuperi differs from 122. Schismatosporites ova/is mainly by bigger blad

ders and the exine structure of the central body (partly thickened tectum 

and endexine and a columellae layer only about half as thick as the exine). 

By S. ova/is the exine of the central body is made up almost entirely of the 

columella-layer, and the tectum and endexine are hardly descernible. 

Vesicaspora (Scheme! 195 I) Wilson & Venkatachala 1963 

124. " Vesicaspora " fuscus (Pautsch 1958) Morbey 1975 

Pl. JO fig . 5. Tables 1/29, 11/31 & III/9. 

This important Triassic species is also known as Sulcatisporites krauselei 

Madler 1964b and Cedripidites microreticulatus Orlowska-Zwolinska 1972. 

The generic attribution of this species is doubtful. "V." fuscus has a 

strongly developed equatorial columella-layer between the sacs and is not 

monosaccate compared to typical species of Vesicaspora. An attribution to 

Sulcatisporites (Leschik 1955) Madler 1964 is impossible since the genotype 

of S. (Leschik 1955 pl. 10 fig . 4*) is a thinwalled lateral-compressed "Pinus 

Haploxilon" /Alisporit es species. 

17.4. Aquatic palynomorphs 

Botryococcus Braun 

126. Botryococcus sp. 

Pl. 10 fig. 4. Tables 1/7, 11/13 & lll/123. 

In the present material Botryococcus sp. occurs mainly in the Lower Rhae

tic of the NW German Basin. This is probably due to the brackish facies 

developed there (see also p . I]). 

Cf. Schizosporis Cookson & Dettman 1959 

127. Cf. Schizosporis sp. 

Pl. 10 fig. 6. Tables II/14 & IIJ/124. 

Schizocystia Cookson & Eisenack 1962 

128 . Schizocystia cf. rara Playford & Dettmann 1965 

Pl. JO fig. 7, Pl. 12 fig. 5. Table IIl/138. 

Crassosphaera Cookson & Manum 1960 

129. Crassosphaera sp. I (p.) 

Pl. 10 fig. 8. Tables 1/98 , 11/2 & III/142 . 
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Cymatiosphaera (Wetzel 1933) Deflandre 1954 

130. Cymatiosphaera spp. 

Pl. 12 fig. 2. Tables 1/57, 11/54 & III/128. 

Tasmanites Newton 1875 

131. Tasmanites sp. 

Pl. 12 fig. 1. Tables 1/74 & III/125. 

Micrhystridium (Deflandre I 937) Sarjeant 1967 

Micrhystridium spp. occurs mainly in marine layers like the Middle Rhaetic 

and the Liassic in the NW German Basin and the Lias alfa 3 and beta in 

Scania. In brackish deposits like the Lower Rhaetic in the NW German 

Basin it is sporadically present and in probable nonmarine deposits like the 

Upper Rhaetic Triletes Schichten and the Rhaetic and most of Lias alfa 1-2 

of Scania it is nearly absent. 

By the present investigation a breakdown of M. to species level was 

carried out only on the Ry;dby samples (see below). In Eitzendorf 8, Maas

bull 1 and in Scania these small palynomorphs were determined only to 

genus level (Tables I/44, 11/32 & IV /56). 

132. Micrhystridium lymensis Wall 1965 

Pl. 11 fig. 1. Table IIl/132. 

With a medium number (12-20) of mostly solid spines and a fairly rigid test. 

133. Micrhystridiumfragile Deflandre 1937 

Pl. 11 fig. 2. Table 111/133. 

Differs from M. lymensis mainly by having hollow spines and a more flexi

ble test. 

134. Micrhystridium intromittum Wall 1965 

Table IIl/131. 

Distinguished by the partly hollow spines (ea. 18) of which a few (?4) are 

bifurcate at their tips. 

135. Micrhystridium cf. karamurzae Sarjeant 

Pl. 11 fig. 3. Table IIl/130. 

Distinguished by presence of hollow spines with blunt tips . 
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136. Micrhystridium cf. wattonensis Wall 1965 

Pl. 11 fig. 4. Table III/ 134. 

Characterized by hollow spines with solid capitate tips. Many of the speci

mens found have 15-30 spines , and only a few have 50---60 spi nes as by the 

typical forms described by Wall (I.e.)) . 

137. Micrhystridium minutispinosum Wall 1965 

Pl. 11 fig. 5 & 6. Table III/135. 

With many (30---?) hollow short spines. 

Leiofusa E:isenack 1938 

138. Leiofusa jurassica Cookson & Eisenack 1958 

Pl. 11 fig. 7. Tables 1/95 , II/3 , III/139 & IV/73. 

With two spines only. 

Except for a single doubtful specimen in the Lower Rhaetic of Maas bull I , 

this species is restricted to the Liassic in the present material. 

Wilsonastrum Jansonius 1962 

139. Wilsonastrum colonicum Jansonius 1962 

Pl. 11 fig. 8. Tables 1/96 & IIl/140. 

With (3 or) 4 spines. 

Domasia Downie 1960 

140. Domasia liassica Wall 1965 

Pl. 11 fig. 9. Table IIl/141. 

Metaleiofusa Wall 1965 

141. Metaleiofusa sp. 

Pl. 11 fig. 10. Table III/126. 

Veryhachium (Deunff 1954) Downie & Sarjeant 1963 

142. Veryhachium sp. I 

Pl. II fig. II. Table III/127. 

With seven spines, six with a bend between the basal part of the spine and 

the test. At the seventh spine (upper right at illustrated spec imen) such a 

bend is missing. 

V. sp. 1. is restricted to the Rhaetic in the present material. Similar forms 

are known from the Permian (Schaarschmidt 1963, pl. 17 . fig. 14 .: "V. cf. 

nasicum"). 
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143. Veryhachium sp. 2 

Table IIl/136. 

About as Veryhachium sp. 1., but with reduced spines. 

Dapcodium Evitt 1961 

144. Cf. Dapcodium sp. 

Pl. 11 fig. 12. Tables I/71 & III/129. 

Gen. indet 

145. Gen. et sp. indet 

Pl. 11 fig. 13. Table III/137. 

17.5 . One probable mosspore from Eitzendorf 8 

Naiaditaspora Orbell 1973 

Naiaditaspora harrisi Orbell 1973 

Pl. 12 fig. 6. Table I. 

Morbey (1975) considered this species to be identical with Porcellispora 

longdonensis (Clarke) Scheuring. However, these two species seem well 

differentiated in my material (see also p. 57). Therefore they are tentatively 

treated as separated species here. 

N. harrisi probably represents the dispersed microspores of the liverwort 

Naiadita lanceolata Buckman (see Orbell 1973). 

N. harrisi was found only in the Lower Rhaetic of Eitzendorf 8. It might 

be of use for local correlations in the Aller Area. 

18. Appendix I: Depths of samples 
in Grevenhorst 1 and Westerwanna 4 

The investigated four samples originate from the following cores: 

Grevenhorst 2: 

2609,0-2615,6 m K2 

2609,0-2615,6 m KJ Krone 

Westerwanna 4: 

1392,1- 1396,8 m K2 

1396,8-1406,8 m K, Krone 
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Data on the corerecovery were not available. Therefore the precise 

depths of the samples are not given . 
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Table I 

Vertical distribution of 

Palynomorphs in E itzendo rf 8 

(Depth in m) 

I Monosulcites perforatus (83) .. . . . ...... .. .......... .. ... .. .. . • ..... .. . .. . 

2 Granuloperculatipollis sp . I (94) .. . ... . ............. . ... . .. . ............. . 

3 Granuloperculatipollis rudis (93) .... . . ... . . .. . .... . ....... ... . .. .. . . . .. . . . 

4 Eucommiidites major (89) . . . .. ..... . . .... .... . . . .... . .. .. . . . ... .. .. ..... . 

5 Naiaditaspora harrisi (95) ........ .. .... . ... . . . .... . .. .. ... . . . .. . ... . ... . . 

6 Enzonalasporites spp . (l03) ..... . . . . .. . . . . .. . ......... . .. ... .. ... ..... .. . 

7 Botryococcus (126) ......... . ............ . .. .. .. .. ..... . ... .. .... .... ... . 

8 Monosulcites cf. punctatus (82) .. . . ..... .. . ... ......... . ........... . .. . .. . 

"' 0 
N 

? 

+ 
+ 

+ 
+ 

9 Monosulcites punctatus (8 1)........ . . . ..... . ... .. ............ . ... ... .. . .. + 

Rhaetic 

Lower 

I") 

°' 0 
°' N 

+ + 
+ + 
+ 
+ + 
+ + 

10 Coro/Lina zwolinskai (92) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . x x 

11 " Pityosporites" neomundamus ( I 19) ... . . .......... . ... .. ........ . . . . . . .. . 

12 Schizosaccus keuperi (123) .. . ............. . . . . . .. . ................ . . .... . 

I 3 Ovalipollis notabilis ( I 06) . ........ . .... . . . . . . .... . . .... ..•...... .. . . . .... 

14 Anapiculatisporis spiniger (3 1) .. .. . ....... . . . . .. . ... . ......... .. ....... . . . 

15 Deltoidospora auritora (3) ...... . . .. .... . ............ . . . . .. ... . .. .. . . .. . . 

16 Punctatisporites major (8) ... ......•... . .. . .. .. .... . ... . .. . . . .... . . . . ... .. 

I 7 Tra chysporites cf. sparsus (22) ....• .. .... . •..... . .. ... . ..... .... ... .. ... .. 

18 Perinopol/enites e/atoides (97) . . ............... . ............ . ... . . . ... . . . . 

19 Deltoidospora toralis ( I) ........ . .. .. . . . . ... . ............... . .. . . . .... . . . 

20 Chasmatosporites hians (77) .. . .. ... .. . . • . . . .... . .... . .......... .. .. .. ... 

21 Chasmatosporites apertus (79) . . .. .. . .. .. ... .. ....... . .. .. .. .. . . . . ... . .. . . 

22 Corollina torosus (91 ) . . . ............... .. .. .. . . ........ . . . ... . . .. ... . .. . 

23 Araucariacites cf. australis (100) . . . .. . ... ...... . .......... ... .. . .. .. .. ... . 

24 Ovalipollis ova/is & breviformis (104 & 105) ... . .. . .. .. ... . . . . . ... ... .. . .. . 

25 Alisporites diaphanus (114) ........ . .. . . . . . . .. . . . ... . .. . . .. . .... ... . .. . .. . 

26 Alisporites robustus (_115) ......... . . . .. .. . . ..... . . . ..... . . . . . . ... .... .. . . 

27 Alisporites radialis (I 16) .. . .... . ..... ... . .. .. .. ..... . ..... . .. . . . . .. .. . . . . 

28 Rhaetipol/is germanicus (95) .... . . . . . .. ............... . .. .. ....... .. .. . . . 

29 " Vesicaspora " fu scus (124) ... .. . . .. .. ... .. ..... . .... . .. . . . .. . .. .. .. . ... . 

30 Ta eniaesporites rhaeticus (107) . . . . .. . ...... ... . . ...... . . . . .. ..... . . . ... . . 

31 Perinopol/enites cf. elatoides (98) ....... .. . ... . . ............... ... . . . . ... . 

32 Ricciisporites tuberculatus (87) .. . ...... .. .. . ... ... .... . ...... . . ... . .... . . 

33 Vitreisporites pallidus ( 112) ..... . . . .. . . . ... . . . ......... . . . .... . .. . . . ... . . 

34 Schismatosporites ova/is ( 122) ......... . ...... . . .... .. . ........ .. ..... . . . . 

35 Quadraeculina anellaeformis ( 110) .. ... . . .. .... .. ..... .. . .. .. . .. . . ... . ... . 

36 Pinuspol/enites minimus ( 117) . ...... . ..... . . . .. . . .. . . . . ....... .. ... . . . .. . 

37 Anapiculatisporis telephorus (32) ... . . . .... . ... . . . ... .. .. . .. . .. . . .. .. .. .. . 

38 Contignisporites problematicus (46) .... .. ... .. .. . ....... . . .... .. . . .. ... . . . 

39 Apiculatisporis parvispinosus (29) . .. . .. . .. ..... . ... ..... . .... . .. . .. . .. ... . 

40 Tra chysporites fuscu s (20) .. . . . . ... . .... . . .. . . ... ..... ... ... . .. . . . . .. ... . 

41 Trachysporites asper (2 1) . . .. . .. . . . . . . .. . . . .. .. . ..... . . . ... . . . .. . . . ... . . . 

42 Mon osulcites minimus (80) .. . . . . ... ....... . . .. .... . .... . ....• . .. . . ... .. . . 

43 Heliosporites altmarkensis (59) . .. . ... .. ..... .. . . . . ... . .. . . . .... .. . ... .. . . 

44 Micrhystridium spp ..... .. . . . . . . .... . . . .. .. .... ...... .... ... . . .... . . . . .. . 

45 Apiculatisporis ova/is (28) . . ... ...... . . .. . .. .. ....... . .... .. .. . . ..... . . .. . 

46 Infernopo/lenites sp. (l09) .. . . . . .. .. .... ... ... ...... . ... . ..... .. . . .. .. .. . . 

47 Vitreisporites bju vensis (113) .... . ........ . .. ..... . . ... . .. .. . . . . . . . ... ... . 

48 Chasmatosporites elegans (78) . ... . .. .. . . .. ... . .... . . . . .... . .. . ... ... ... . 

49 Deltoidospora toralis var. media (I b) ..... . .. .... . . . ... . . .. . .. . . . . ... . ... . 

50 Conbaculatisporites mesozoicus (23) ... . . . .. . . .. . . . .. . . . .. .. . . ... ... . . ... . 

51 Conbaculatisporites spinosus (24) . ... . ........ .. . . . .. . . . . . .... .. ...... . .. . 

52 Baculatisporites comaumensis (25) .... . . . .. . . . .... . . . . . . .. . .. . ... . ... . . .. . 

53 Uvaesporites reissingeri (43) . . ... . . ... . . . ..... . .... . .. . . .... . . . .. ... . ... . 
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Vertical distribution of 

Palynomorphs in Eitzendorf 8 

(Depth in m) 

54 Protopinus scanicus (111) . ... ..... . .... . ... .. . . .. . . ....... . .. . . ..... . ... . 

55 Araucariacites austra/is (99) . . .. .. ......... .. .... .. .. .. . . ..... .. . .. . .... . . 

56 Uvaesporites cf. sanguilentiformis (45) . . .. .. .......... . .. . .... . . ...... . . . . 

57 Cymatiosphaera sp. (130) . . ..... ....... . . . ...... . ..... .. .. ... . .. . ...... . . 

58 Polypodiisporites ipsviciensis (36) . .. ... . .. . ... ... . . . .. .. . .. . .... . .. . ... . . . 

59 Baculatisporites wellmani (26) ... .. . .. ... ... .... .. ....... . . . .. .. . . .. .. . . . . 

60 Cingu/izonates rhaeticus (53) . . . .. .. . . ........ . . . . ... .. . . . .. . ...... . . . . . . . 

6 1 Verrucosisporites sp . (34) . . .. . .... . . . .. .. ..... ... ........ ..... . . ..... . .. . 

62 Densosporites cf. cerebra/is (52) . . ... . ... . . . ... .. . . . . . . . ... .. . ... .. .... . . . 

63 Limbosporites /undbladi (56) . . . .. .... . . . . .. ... .. . . . .. .. . ... .. ..... . ... . . . 

64 Stereisporites cicatricosus (16) .. ... . . .. .. .. .. .. . ... .. .......... . . . . .. . . . . 

65 Polypodiisporites polymicroforatus (35) ... . . ... . .. ... ..... .. ....... ..... . . . 

66 lraquispora speciosa (42) ..... . . ........ . . .. . ... .. ... .. .. ... . . . . ..... . . . . 

67 Intrapunctisporis toralis (6) ... ... . .. .... .... .... . . . ...... .. .. . . . .. . .... . . 

68 Deltoidospora minor (2) ... .. . . .. . ........ .... .. .. .. . . . . . ... . . .... ... . .. . 

69 Deltoidospora crassexina (4) . . .. . . ........... • ..... .. .... .. • . • • • • • • • • • • • • • 

70 Eucommiidites troedsoni (88) . . . . . . . . . ... . . . ..... . ...... . ..... . ... . .. ... . . 

71 Cf. Dapcodium sp. (144) . .. . ... . . .. . .. . . . ...... . . . . . .. . . . ... . .. . . . . .. .. . . 

72 Perinosporites thuringiacus (6 1) . . . .. . .... ... . ... . . .............. . .. ... . . . 

73 Tigrisporites rnicrogu/atus (68) . ..... . .. . . .. . . . ... . .. . . .. . . . ..... .. ... . . . 

74 Tasrnanites sp . (13 I ) . .. ..... . . ...... . ...... . . .. .. . . . .... ..... .. . ..... .. . . 

75 Pinuspo/lenites pinoides ( 11 8) ........ .. .. ...... ... . ... . . . .. ... . . .. .... .. . 

76 Stereisporites punctus (15) ... .. . .. ... . ... . ..... .. ......... . ... . ... . .. ... . 

77 Neochornotriletes triangu/aris (47) ..... . ... . ... .... .. .. ... .... . .. .. .... . . . 

78 Perotriletes globosus (60) . . . .. .. .. . ... . . . .. . . . ...... . .. ... . .. . . . . .... . .. . 

79 Lycopodiacidites rugulatus (62) ...... . .... .. . . .. ... .. .. . . .... . . . .. ....... . 

80 Ephedripites torosus (90) . . . . . . .... . .. . .. . ..... . ........ .. ...... . . . .. . . . . . 

81 Densosporites fi ssus (49) .. . . .. . ...... . ..... . .. . ... . ... .. . . .. . ... ..... . .. . 

82 Serniretisporis gothae & rna/jawkinae (57/58) .. .. . . . . .. . ... . ........ ... . .. . . 

83 Aratrisporites firnbriatus (75) . . . . . ..... . .... ... . . .. .. ... .. ... . .. . .. .. .. .. . 

84 Stereisporites stereoides (13) .. .... .. . .. . . . . ... . ........ . .. . . .. .... . . .. . . . 

85 Stereisporites an tiquatisporis ( 14) .... .. .. . . . ............ . ... . .. . ......... . 

86 Cingu/izonates cf. inequalis (55) ..... . . ... . ..... . . . . .. . . . .. . . ... . ..... . ... . 

87 Carnarozonosporites laevigatus (65) . . . . .... . ......... . . . ... . .. . . . .... . . . . . 

88 Zebrasporites /aevigatus (67) . . . .. . .............. . . . ...... .. . .. . . .. .. . .. . . 

89 Cingulizonates rnarginatus (54) . ... .......... . . .... .. . . . . ... . . . ... .. ..... . 

90 Zebrasporites interscriptus (66) . . . ......... .. ...... . .... .. . . .. . . . ... .. .. . . 

9 1 Triancoraesporites ancorae (71) ........... . ....... . .... .. ... . ... . . . . . . . . . 

92 Calarnospora tener (12) ..... . . . .... . .. ... . .. .. . . ..... . . . . . . . .. . ... . . .... . 

93 Cornutisporites seebergensis (72) . . . . ...... .. . . .... .. . . . . ... . . .. . ... • ... . . 

94 Marattisporites scabratus (74) ..... ....... . . .... . . . ... .. . . .. . ....... . .... . 

95 Leiofusa jurassica (138) ........ . .. . . . ... . ..... . .... . .... . .. . ....... . .... . 

96 Wilsonastrurn colonicurn (139) .......... . .... . . . . . .. . . . . .... .... .. .... . .. . 

97 Punctatisporites g/obosus (9) .... . .. . . .. . . .. .. . . . .. .. ....... .. ......... . . . 

98 Crassosphaera spp. (129) .. . ............. .. ...... . ..... . . .. . . . . .. ........ . 

99 Cerebropo/lenites thiergarti (102) . . . .......... . . . ..... . ... . .. .... . .. ... . . . 

100 Forarninisporis jurassicus ( 19) . .. .... . . . . . ... . . ....... . . . . .............. . . 

IOI Cla vatipollenites hughesi (86) . . ............ . ... . . ... ...... . ... . . . ... . ... . 

102 Cerebropol/enites macroverrucosus (101) ... ... .. . . . .. . . . . . . . ... . ... . .. .. . . 

103 Nevesisporites limatulus (18) ... . ... . .. .. ... . ..... . .... . ... . .. . .. . ... ... . . 

104 Lycopodiurnsporites austroclavatidites (38) .. . . .. .... . ... . . . ... .... . ...... . 

105 Lycopodiurnsporites sernirnuris (39) .......... ... .... . . ......... . . . ....... . 

106 Tetrads of Uvaesporites sp. (44) .. ........ . . . . . ... . . . .... . . . . . . . . .. . . . ... . 

V) 

0 
N 

Rhaetic 

Lower 



Liassic 

? Middle Upper a 1-2 C, 3 

N 0 "" r- $ r- Cl\ N 00 N 0 "" 00 "'" 0 Cl\ N "" Cl\ 00 r-
'° 

V) "'" :! ~ ~ 0 0 Cl\ Cl\ r- V) 

"" 00 
0 0 0 0 0 Cl\ 

? ? X X 

? ? + X + X 

+ 

+ 
+ 

+ + + + + 

+ 

? + 
? + 

+ + 

+ 
+ 

+ 

X + 
+ + + 
? ? ? 

+ 
+ + 

+ + + + 

+ 
+ + 

+ 
+ 
+ 



Table II Rhaetic 

Lower Middle 

v-, 
...-i 

Vertical distribution of 

palynomorphs in Maasbiill I 

(Depth in m) N N 

00 
0 
N 

0\ 
...-i 

I Gen. et sp. indet (85) ..... . ....... . . . . . . ... . . . .. .. ... . . . . 

2 Crassosphaera sp. (129) ... .... ........ ... . . ...... . .. .. . .. . 

3 Leiofusa jurassica (138) .... ... .. ... . .. . ...... . .... . . ..... . ? 

4 Monosulcites punctatus (81) ........... . ........... .... . .. . 

5 Eucommiidites major (89) ...... .. ..... . .... ..... . .. . .. ... . 

6 Granuloperculatipollis rudis (93) ........ .. ... ....... .. . . .. . + 
7 Granuloperculatipol/is sp. I (94) .. .. .... . ... . ...... . ....... . + 
8 Enzonalasporites spp. (103) ...... .. ... ... . . .. . . . ... .. ... .. . + 
9 Ovalipollis cf. notabilis (106) . . .. ........... . . .. .......... . + 

IO Stereisporites stereoides (13) .. . .. .. .... . . .... .. ... ....... . 

11 Trachysporites cf. sparsus (22) . .. . ....... .. . .. ... . ... . . . . . + 
12 Porcellispora longdonensis (30) .......... .. . .. . ........... . ? 

13 Botryococcus (126) ... ............ . . ... . .......... ..... . . . + 
14 Cf. Schizosporis sp. (127) ....... .. . .. .. . ................. . 

15 Deltoidospora toralis (1) .... ... . .. . . . ..•.................. 

16 Deltoidospora toralis var. media (I b) .... . .. .. . . .. ..... ... . + 
17 Uvaesporites reissingeri (43) ... . .... . ..... . . .. . . . .. . .. .. . . 

18 Ricciisporites tuberculatus (87) ........... .. ... ... .. ...... . + 
19 Coro/Lina torosus (91) . .. . ................... ..... . .. .... . D 

20 Coro/Lina zwolinskai (92) . ... . . ....... . .. .. .... ... . ... ... . . 

21 Rhaetipollis germanicus (95) ... . .. ... . . ................ ... + 
22 Perinopollenites cf. elatoides (98) . . ... . . . . ...... . ......... . 

23 Ovalipollis ova/is (104). . .... .. ...... . . .. .. . ....... ... . . . . . + 
24 Ovalipollis breviformis (I05) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + 
25 Taeniaesporites rhaeticus (!07) . . . . . . . . . . . . . . . . . . . . . . . . . . . . + 
26 Vitreisporites pallidus (112) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + 
27 Vitreisporites bjuvensis (I 13) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + 
28 Alisporites diaphanus (114) .. . ....... .. . . ... .... .. .. .. .. . . . 

29 Alisporites radialis (116) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + 
30 Pinuspollenites minimus (117) ... .... .......... ....... .... . 

31 "Vesicaspora" fuscus (124) .. . ..... .. ..... ...... .. .... . .. . + 
32 Micrhystridium spp. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + 
33 Monosulcites minimus (80) .... .. .. . ... ........... . ....... . 

34 Stereisporites punctus (15) .. . . .. ... . . . ... . ......... . .. . .. . 

35 A/isporites robustus (I 15) ...... .. ........ . . .. ... . .... .... . 

36 Trachysporites asper (21) .. . .... . ... . . . .................. . 

37 Chasmatosporites hians (77) ......... . .......... . . ....... . 

38 Punctatisporites major (8) ...... ... ..... .... .. ............ . 

39 Trachysporites fuscus (20) ............ . . . . .. ... . . . . .. .. . . . 

40 Protohapeoxipinus hercynicus (108) .. . .. ... . ... ....... .. .. . 

41 Quadraeculina anellaeformis (110) .. . .. .. ................. . 

42 Stereisporites cf. lunaris (17) .... .... .......... .... ... .... . 

43 Conbaculatisporites mesozoicus (23) 
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Vertical distribution of 

Palynomorphs in Maasbiill I 

(Depth in m) 

44 Anapiculatisporites telephorous (32) . ....... .. ....... . ..... . 

45 Lycopodiumsporites austroc/avatidites (38) .. . ......... . . . . . 

46 Contignisporites problematicus (46) .. . ..... ... . ... . ... . .. . . 

47 Araucariacidites cf. australis (JOO) . . .. . ... .. . . .... . ..... . . . 

48 Araucariacidites australis (99) . ..... . . . . . .. . . . . ..... . . .. .. . 

49 Densosporites cf. cerebra/is (52) ... .. ......... . ... . ...... . . 

50 Limbosporites lundbladii (56) . . . . . . . ... ... .. . . ... ..... . .. . . 

51 Protopinus scanicus (111) . . . . . ...... . . .. . . . .. . . . .... . ... . . 

52 "Pityosporites" neomundanus (119) . . . . ... . . . ...... .. ..... . 

53 Schismatosporites ova/is (122) .... .. .. • .....•..... .... ..... 

54 Cymatiosphaera sp. (130) ... . . . . . .. .. ...... . .... . ........ . 

55 Tigrisporites microrugulatus (68) .... . .. . . .. .. .. .. . ....... . . 

56 Cerebropollenites thiergartii (102) .. . . ... . ........ . .. . ..... . 
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Table III 

Vertical distribution of 

Palynomorphs in R~dby I 

(Depth in feet) 

1 Porcellispora longdonensis (30) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + 
2 Echinitosporites iliacoides (84) .. . . . ................. . .. .... .. . 

3 Gen. et sp . indet (85) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + 
4 " Pityosporites" neomundanus (119) ..... . . . . . .. ..... . . ....... . 

5 Eucomiidites major (89) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + 
6 Enzonalasporites spp. (103) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + 
7 Ovalipollis notabilis (106) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + 
8 Ovalipol/is breviformis (I 05) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + 
9 "Vesicaspora " fus cus (124) . .. . ... . ...... .. ... ... ... .. ... .. .. . 

10 Aratrisporites fimbriatus (75) .............. . ... . . .. ... . . .... . . . 

11 Alisporites diaphanus (114) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + 
12 Araucariacites australis (99) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + 
13 Anapiculatisporites spiniger (31) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + 
14 Monosulcites punctatus (81) .. ........ . . ... ...... .. .... . ..... . 

15 Ovalipollis ova/is (104) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + 
16 Corollina torosus (91) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D 

17 Ricciisporites tubercu/atus (87) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + 
18 Anapiculatisporis telephorus (32) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + 
19 Granuloperculatipollis sp . I (94) .. .... .. .. ... . .. ..... . .. . ... .. . 

20 Granuloperculatipollis rudis (93) .. . .......... . ..... . . . . .. . ... . . 

21 "Todisporites" cf. cinctus (IO) .... . ............. . .. . ... . . .... . 

22 Schizosaccus keuperi (123) . .... . . . .... . .... . . .... . .... ... . ... . 

23 Taeniaesporites rhaeticus (107) ........ . ............. . ... . .. . . . 

24 Apiculatisporis parvispinosus (28) . .... .. .......... . ..... . .... . 

25 Deltoidospora minor (2) .... . . ......... . .......... . ..... .... . . 

26 Punctatisporites major (8) .. . . . . ..... . ... . .. ........... • ....•. 

27 Punctatisporites globosus (9) ... .. .. . . . . .. .. . ... . ....... ... . . . . 

28 Calamospora tener (12) . .............. . . . . . . . ... . . . . ... .. . ... . 

29 Monosulcites minimus (80) ........ . ..... . .. . ... .... . . ... .. . .. . 

30 Monosulcites cf. punctatus (81) ... . ............ . .. . . .. . ..... . . 

31 Chasmatosporites hians (77) ........ . . . . . . . .. .... .. . .. . ...... . 

32 Araucariacidites cf. australis (99) .... . .. . .. ... .. .. . . .......... . 

33 Perinopollenites elatoides (97) ....... ..... ........ . .. ......... . 

34 Protopinus scanicus (111) . .. ... ... . .. ... . .... . ..... . .. ...... . . 

35 Vitreisporites pallidus (112) .. .......... . ... . ..... . ..... . .... . . 

36 Pinuspollenites minimus (117) ...... . . . .... . .............. . ... . 

37 Schismatosporites ovalis (122) ......... . . .... ... . ...... . .... .. . 

38 Baculatisporites opressus (27) ........................ .. ...... . 

39 Coro/Jina zwolinskai (92) ........... ..... .. . ..... ............. . 

40 Protohaploxypinus hercynicus (108) .... .. ........ . .. ... .. ..... . 

41 Rhaetipollis germanicus (95) .. .. . . .. .. . .. .. .. ..... ..... . .. .. . . 

42 Vitreisporites bjuvensis (113) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ? 

43 Densosporites fissus (49) . . . . . .... .... . . .. . . . . .. . . . . . ... . . ... . 

44 Densosporites cf. cerebra/is (52) . ...... . . .. . . . . ...... . ....... . . 

45 Zebrasporites interscriptus (66) ........ . . . . ........ .......... . . 

46 Limbosporites lundbladi (56) ... . ... . ..... .. . . ..... .. . ... .. ... . 

47 Stereisporites cf. lunaris (17) ........ ... . ..... . .. . .. . . ...... .. . 

48 Po/ypodiisporites ipsviciensis (36) . ............... . ........... . 

49 Stereisporites punctus (15) ............. . ... . . . . .... . .... . .... . 

50 Trachysporites cf. sparsus (22) .... . .......... .. .......... . ... . 
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Vertical distribution of 

Palynomorphs in R~dby l 

(Depth in feet) 

51 De/toidospora toralis (1) .. ................................. . . . 

52 Deltoidospora toralis var. media (I b) ....... . ... .. ............ . 

53 De/toidospora crassexina (4) ........... . ..• • ...••........• . ..• 

54 lntrapunctisporis fora/is (6) .. . ...... . .......... . ............. . 

55 Stereisporites stereoides (13) . . .. .. ...... .. .... . ... ... .. . .. . .. . 

56 Trachysporites asper (21) ....... . .. . ..... . . . . ... .. . .... . . . .. . . 

57 Conbaculatisporites mesozoicus (23) ... . .. . .. . .. ... . .......... . 

58 Conbaculatisporites spinosus (24) ...... . .. . ... . .... .... ... . ... . 

59 Baculatisporites comaumensis (25) ....... . .... .. ... . . . ... . .. .. . 

60 Apiculatisporis ova/is (28) . ... . . . .... . .. . .. .. .... ... . . . .. . ... . 

61 Polypodiisporites polymicroforatus (35) .. ... . .... .. ... .. .... .. . 

62 Cyclogranisporites arenosus (37) .... . . ....................... . 

63 Contignisporites problematicus (46) . .. .. ...... . . .. ........ . ... . 

64 Marattisporites scabratus (74) ... . . . . . . .... .. . . . .. . .. . .... .. . . . 

65 Chasmatosporites elegans (78) .. .. . . ..... .... .. .. . . ..... . .... . 

66 Chasmatosporites apertus (79) .... . .... . ... . .. . . . . . ... . . . ... . . 

67 Eucommiidites troedsoni (88) .. . . . .... . . . ............... ... ... . 

68 Perinopollenites cf. elatoides (98) ... . . ...... . . . .... . . . .... .. .. . 

69 Quadraeculina ane/laeformis (110) . . .. . ... ... .... . . ... .. . .. ... . 

70 Alisporites robustus (115) .... . ....... .. ... . . .. .. .... .. ... .... . 

71 Alisporites radiates (116) .... . .................... . . . . .. ... . . . 

72 Retusotri/etes mesozoicus (11) ...... . .. . ...... . ............... . 

73 Baculatisporites wellmani (26) . . ..... . .. . .. ............ . . . ... . . 

74 Verrucosusporites klukiformis (33) ... . ... . ....... .. . . ..... . .. . . 

75 Lycopodiumsporites austroclavatidites (38) . . .... . ... . ...... . . . . 

76 Uvaesporites reissingeri (43) ... . . .. . . .. . .. .. ... . . ... . . .. . ... . . 

77 Lycospora sp. (48) .. . ... . ...... ... . ................ . . .. ... . . . 

78 Cingulizonates rhaeticus (53) . . ... . ............. .. ....... . .... . 

79 Laevigatosporites mesozoicus (73) ...... . . . . .. ... .. . .. ....... . . 

80 Trianconaesporites ancorae (71) . . ... . ... . .. .. . . . .. . . . ... .. ... . 

81 Tigrisporites microrugulatus (68) ..... . .... . . .. .. . . . .. .. . ..... . 

82 Verrucosisporites sp. (34) ....... . ........ ... . . . .. ... . . .. . .. . . . 

83 Densosporites cavernatus (50) .. . . .. .. . . . . . .. . .... . . . . .. ... . .. . 

84 Semirerisporis gothae & maljavkinae (57/58) . . .. . . . ... .. .. .... . . 

85 Zebrasporites laevigatus (67) ................ .. . . .. ... . .... . . . . 

86 Lycopodiacidites rhaeticus (63) .......... . . . .... .. . ... . . .. . ... . 

87 Camarozonosporites rudis (64) .... .• .........•.. . . . ...... . ... . 

88 Lycopodiacidites rugulatus (62) 1 ................... . ......... . . 

89 Cerebropol/enites thiergartii (102) ... . .. . .... . .. . . . ........ . .. . 

90 Infernopollenites sp. (109) ...... . ....... . .... . ........ . ... . . . . 

91 lraquispora speciosa (42) .... . . .. . ................ . ..... . ... . . 

92 Camarazonosporites laevigatus (65) . . . . ... . ... . ... .. . .. .. . .. . . . 

93 Perinosporites thuringiacus (61) ....... . . .. .... . ... .. . . . . . . .. . . 

94 Tripartites mesozoicus (69) ......... . .. ... . . . . . ........ . . .... . . 

95 Cornutisporites seebergensis (72) .. . . ... . .............. . ...... . 

96 Triancoraesporites reticulatus (70) ... .... . .... .. . ..... . . . ..... . 

97 Cingu lizonates cf. inequalis (55) . . .. . .......... . ...... . . . . . ... . 

98 Cingulizonates marginatus (54) . . .. . ... .... ... .. . ..... . .. . . . .. . 

99 Cf. Rhaetipollis sp. (96) ... . ....... .. ..... . .. . ...... ... . .... . . 

100 Polonisaccus ferrugineus (120) . . . ... . . . ...... . .............. . . 
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Vertical distribution of 

Palynomorphs in R!2)dby I 

(Depth in feet) 

IOI Perotriletes globosus (60) ..... . ....•........... • .. .. .. ..... . .. 

I 02 lraquispora laevigata ( 41) . .. . ..... ........... .. ... .... . ..... . 

103 Stereisporites cicatricosus (16) ... . ......................... . . . 

104 Deltoidispora auritora (3) ... . .. . ............................. . 

105 Chordasporites p/atysaccus (121) .... ... ... ... . .. .. . .... . .. . .. . 

106 lntrapunctisporis hians (6) ............... .... ................ . 

107 Stereisporites antiquasporites (14) .. . . ....... ... ... . .......... . 

108 lschyosporites sp. cf. /. crateris (40) . ......................... . 

109 Deltoidospora sp. (5) ........ .. .... . . .. .. . .... .. . . ........ . .. . 

I 10 Neochomotriletes triangularis (47)• ... .. . .. .... .. .... ...... .. .. . 

111 Trachysporites fuscus (20) ...... .. ... . .... .... . .. . . . .......... . 

112 Aratrisporites minim us (76) . ... .. ...... .... . ... .. .......... . .. . 

I 13 Heliosporites altmarkenois (59) . . .......... . .. ........ . . ... . .. . 

114 Pinuspollenites pinoides (118) . . .... . ... ... .. . ............... . . 

115 F oraminispores jurassicus ( I 9) ....... .. . ... . ...... . .. .... .. .. . 

116 Densosporites irregularis (5 1) ....... .... ...... .............. . . 

117 Ephedripites torosus (90) ....... .. .. . .. ...................... . 

118 Clavatipol/enites hughesii (86) ........... . . . ........... . ...... . 

I 19 Lycopodiumsporites semimuris (39) ............ . .... .. . . ...... . 

120 Tetrads of Uvaesporites sp. (44) ........... .. ............. . . .. . 

121 Uvaesporites cf. sanguilentiformis (45) ... . .. . .. . ... . . ... .. . . .. . 

122 Cerebropol/enites macroverrucosus (101) .......... • ......... • .. 

Counted number of microspores and pollen 

grains exclusive of lnaperturates ... .... . .... .... . .. ... . .... .. . 

lnaperturates 

(% of sum of counted microspores and pollen) 

Algae (% of sum of counted microspores 

and pollen exclusive of Jnaperturates): 

Lower 

123 Botryococcus (126). .. .... ... ............. . .. ... .. ............ + 
124 Cf. Schizosporis sp. (127) ........... . .. ... ......... ... . ...... . 

125 Tasmanites sp. (p) (131) . . .... .. . .. . ..... ... ..... ..... .... ... . 

126 Metaleiofura sp. (141) ......... • ....•.......... . . .. .... . ...... , 

127 Veryhachium sp. I (142 a) ...... . .. ... ... .. ••• ..........• . . ... 

128 Cymatiosphaera sp. (130) .. ..... .. . . . .... . .... ... .. ..... ... . . . 

129 Cf. Dapcodium (144) .. .. ... . ............. . ...... ... .. . . .... . . 

130 Micrhystridium cf. karamurzae (135) ... . ...... . .. ... ......... . . 

13 I Micrhystridium intromittum (134) ... .. . ..... ..... ....... . ..... . 

132 Micrhystridium lymensis (132) ..... .... .... . ... ...•.... .. ... • •. 

133 Micrhystridiumfragi/e (133) . . .. . ... ... ... . ..... .. ............ . 

134 Micrhystridium cf. wattonensis (136) ..... .... .. . ..............• 

135 Micrhystridium minutispinosum (137) ...... .• •.... . •.. ..•.. ... . 

136 Veryhachium sp. 2 (143) ... . ... . . . .......... ......... ... . .... . 

137 Gen. et sp. indet (145) ........ . . .. .. ... .. .. . . ... .. .. .. . ...... . 

138 Schizocystia cf. rara (128) ...... .. ......... . .... ... .. . . . ... . . . 

139 Leiofusa jurassica (138) ......................... .. ... ....... . 

140 Wilsonastrum co/onicum (139) .... . .... . ...... . .... . ... . .... . . . 

141 Domasia liassica (140) ... ........ ...... .. . .... ..... .. ....... . 

142 Crassosphaera sp . (129) .... . . ....... . . ... ... .... .. ... .. .. ... . 
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Rhaetic Lias 

Table IV 

Vertical distribution of Middle? a 1 a2 a3 /3 
palynomorphs in Scania 

I 2 3 4 5 6 7 8 9 10 II 12 13 

1 Vifreisporifes bjuvensis (113) . . ....... . .. - + 
2 Ta eniaesporifes rhaeficus (107) . . ... .. ... n - -

3 Densosporifes fissus (49) .... ... ... . ... .. N -

4 Cingu/izonates rhaeficus (53) · · ···· · · ···· N 
- + 

5 Limbosporites lundbladi (56) . . ... .. . . . .. . n + + + - + -

6 Perinopollenites elatoides (97) . . . . . . . . . . . + - - - + 
7 Deltoidospora fora/is 

var. media ( 1 b) . .. . . . ... .. .. . . .. .. . . . . . n + + + + + + n + 
8 Ca/amospora tener (12) ....... . ... .. .... + - -

9 Punctafisporifes major (8) .. . ... . ... .. ... - - + -

10 Apiculatisporis ova/is (28) .... . . . .. .... .. n - + + 
II Lycospora sp. (48) .... . .. . . ... . .... .. . . N n 

12 Marattisporifes scabrafus (74) . . . . . . . . . . . n - + + + + 
13 Monosulcifes minimus (80) .... . ....... . . - + + -

14 Ricciisporites tuberculatus (87) . . . . . . . . . . + + - + + + + ? 

15 Alisporites robusfus (I I 5) . . . . . . . . . . . . . . . ? + - + + - + + -

16 De/foidospora toralis (I) . . . . . . . . . . . . . . . . n + - - + - + + + X + + X 

17 Delfoidospora crassexinus (4) .. .. .. .... . . ? - + + - + + + -

18 Lycopodiumsporites 

ausfroclavafidites (38) . . . . . . . . . . . . . . . . . . - - - + + + + 
19 Chasmafosporites hians (77) . .. .... . . . ... + ? + + + - X 

20 Corollina torosus (91) . . .. .. . .. .... . . . .. . n + + X - + + - + X X X X 

21 Araucariacidites cf. australis 

100 ..... . . . .... . . .. .... . . . . . ....... .. . . - - + X 

22 Pinuspollenites minimus (117) . . . . . . . . . . . - - + + + + + + + + + 
23 Araucariacidites australis (99) .. .. . .. . ... + -

24 Alisporites diaphanus (114) ...... . .. . .. . . - -

25 Baculatisporites wellmani (26) .. . . • ....•.. + + 
26 Perinopollenites cf. e/atoides 

(98) .. . .. . . . . . . .. . .......... .. .. . .... . . - + + X - + 
27 Intrapunctisporis fora/is (6) .. .. ... . .. . . . . - - -

28 Apicu/atisporis parvispinosus (29) . ..... . . + 
29 Ephedripites torosus (90) .......... . ..... -
30 Stereisporifes stereoides (13) . . ... . . .. .. . ? + + 
31 Conbacu/atisporifes mesozoicus 

(23) .. .... . ..... . .. . ..... . ............ . - + + 
32 Conbaculafisporifes spinosus (24) . . . . . . . . - - -

33 Vifreisporites pallidus (112) . . ...... . . . . .. X + + + - -

34 Verrucosisporifes klukiformis (33) . . . . . . . . n 

35 Camarozonisporites rudis (64) .. . ..... . .. -

36 Rhaetipollis germanicus (95) . . .... .. .. . . . + -
37 Ischyosporites sp. af. 

I. craferis (40) . .. ... .. ... . ... .. . . ...... - + 
38 Densosporites cavernafus (50) . . . . . . . . . . . + + 
39 Cingu/izonates cf. inequalis (55) ......... - - -

40 Eucommiidites troedsoni (88) .......... . .. - + - + 
41 Quadraecu/ina anellaeformis (I 10) . ...... X + + - + + X X 

42 Anapiculatisporites te/ephorous (32) ..... . -
43 Corollina zwolinskai (92) . . .... ... ... . . . . + 
44 Polypodiisporites polymicroforatus 

35 .... . .. ... .. ... . . . ...... . ....... . . . + -( ) 



Rhaetic Lias 

Vertical distribution of Middle ? a I a2 a 3 /3 

Palynomorphs in Scania 

I 2 3 4 5 6 7 8 9 JO II 12 13 

45 Semiretisporis go thae & 

ma/javkinae (57 & 58) .. . ......... .. .... + -

46 Chasmatosporites elegans (78) . ...... . ... - -

47 Schismatosporites ova/is (122) . . . . . . . . . . . - -
48 Protopinus scanicus {111) . . . . . . . . . . . . . . . + + - ? 

49 Neochomotriletes triangularis (47) ' . . . . . . -

50 Lycopodia cidites rhaeticus (63) .......... + 
51 Zebrasporites interscriptus (66) ..... .. ... + 
52 Stereisporites cicatricosus (16) .. .. .. . . . . . + -

53 Bacu/atisporites comaumens1s (25) . ..... + + + 
54 Trachysporites fusrns (20) ............ . .. + - + 
55 Lycopodiacidites rugulatus (62) .......•.. + - X 

56 Micrhystridium spp. .... . ......... ... .. . + + + 
57 Stereisporites punctus (15) ..... . ........ -

58 Pinuspollenites pinoides {118) ...... . ..... -

59 Cerebropollenites thiergartii (102) . .... ... - - + 
60 Alisporites radialis (116) . . . . . . . . . . . . . . . . + -

61 Stereisporites antiquasporites (14) ... ... . . - -

62 Deltoidospora auritora (3) ............. . . -

63 Contignisporites problematicus (46) .. . ... -

64 Tra chysporites asper (21) . . . . . . . . . . . . . . . -

65 Densoisporites .. ... ... . . ... . .... . ... .. . -

66 Chasmatosporites apertus (79) ....... . ... n 

67 Clavatipollenites hughesi (86) . .. . ........ X 

68 Ovalipol/is ova/is (104) . ...... .. .. . ...... -

69 Cerebropollenites macroverrucosus 

{101) . .. .... . . . ....................... . n + ? 

70 Lycopodiumsporites semimuris (39) .. .. .. ? + 
71 " Pityosporites" neomundamus {119) . .... - + 
72 Anapiculatisporites spiniger (31) .... . .... -

73 Leiofusa ·urassica J 138 .. ....... . . . ..... X 



20. Dansk sammendrag 

Rhret - nedre lias palynologi i det syd0stlige 
N ords0 Bas sins landomrader 

Rhretiske og nedre jurassiske aflejringer fra dybdeboringen R!iidby I 

undersjijges for indholdet af pollen, mikrosporer og aquatiske alger. Til 

sammenligning undersjijges de samme fossilgrupper i jrevnaldrende aflej

ringer fra daglokaliteter og boringer i NV Tyskland og Skflne. 

R!iidby 1 korreleres lithostratigrafisk med det nordvesttyske brekken, 

hovedsagelig pa grundlag af lerfarverne (mjijrke i det basale Iias , 

lysegrflgrjijnlige til brune i jijvre rhret , nresten sorte i mellem rhret og grjijnlige 

og rjijde i nedre rhret). 

Hovedsagelig pfl grundlag af den vertikale udbredelse af pollen og mi

krosporer i R!iidby I , Skane og de tyske dybdeboringer Eitzendorf8 og Maas

bull I samt de fra 0sttyskland (og Polen) kendte pollen og mikrospore 

floraer defineres 6 zoner og 3 sunzoner. Ved hjrelp af disse zoner og sub

zoner korreleres rhret til nedre lias aflejringerne i R!iidby 1, Skflne , Polen og 

0sttyskland med de bedre daterede nordvesttyske aflejringer. 

Den jijverste del aflias afsnittet i R!iidby 1 med prjijverne 1560' og 1561' er 

formentlig af lias alfa 3 alder, omend en korrelation med den jijverste del af 

lias alfa 2 ikke helt kan udelukkes. Den jijvrige del aflias afsnittet ned til 1839' 

er af lias alfa 1-2 alder. Afsnittet 1839'-1859' henfjijres til den jijverste del 

af jijvre rhret , omend der er en vis lighed med de skanske boserup lag, 

som henfjijres til den basale del af lias alfa 1. 1859' - 1919' henfjijres til jijvre 

rhret , I 919' -2200' til mellem rhret og 2200' -2349' til nedre rhret. Det 

nordeuropreiske nedre rhret skal muligvis henfjijres til norien; dette er dog 

afhrengigt af, hvor rhretien norien grrensen lregges i det alpine omrMe. 

Den skftnske aflejring, hvorpft den vigtige rhretiske mikrospore Limbos

porites lundbladi Nilsson [jijrst blev beskrevet , vises at vrere af mellem 

rhretisk alder og ikke af nedre liassisk , som tidligere antaget. 

De polske Drawno og Weilichowo aflejringer , der tidligere blev anset for 

at kunne korreleres med mellem og jijvre rhret i NV Tyskland, henfjijres til 

henholdsvis nedre rhret og mellem (til jijvre) rhret. 

I Polen og i Skane mangler jijvre rhret formentlig , i det mindste delvis . 
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I det systematiske afsnit behandles 147 systematiske grupper, hoved

sagelig arter. En ny art Corrolina zwolinskai og 24 nye kombinationer af 

arter/ varianter foreslas. Bestemmelserne er i udstrakt grad baseret pa for

fatterens studier af type-materiale ved forskellige europreiske geologiske og 

botaniske institutioner. 
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22. Plates 

X 500 except otherwise stated. All photos are from unretuched negatives. 

When one specimen is shown by two figures (a & b) , then figure a shows a 

higher focus than figure b . 

Sg. refers to single grain slides. 

Gg. refers to slides with "fished" specimens of a single type . 

Pg. refers to slides with "fished" specimens of several types. 

I s2 refers to strew slides (second slide of the first preparation of the sample 

under consideration). 

The slides with the illustrated specimens are deposited at the Geological 

Institute , University of Arhus, Denmark. 
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Plate l 

Fig. I : Deltoidospora toralis var. media ( lb.) . R 1859 Sg. 7. 

Figs. 2a-b & 3a- b: Deltoidospora fora/is ( I. ). Fig. 2a-b: R 1843 SEM-slide C. fig . 2a photo

graphed in water x 500, fig . 2b, scanning micrograph of same specimen x I 000. Fig. 3a-b: R 172 1 

Sg. 12. 

Figs. 4a- b: Deltoidospora crassexina (4.) . R 1561 Sg. 22. 

Figs. 5a-b: Deltoidospora auritora (3.). R 1843 Sg . 22 . 

Fig . 6: De/toidospora minor (2 .). R 1561 ls4. 

Figs. 7a- b: Deltoidospora sp. (5.). R 1843 SEM-slide C , fig. 7a photographed in water x 500 , fig. 

7b , scan ning mi crograph of same specimen x 1000. 

Fig. 8: Intrapun ctisporis toralis (6.). R 1862 Sg. 6. 

Fig. 9: lntrapunctisporis hians (7 .). R 1674 Sg. 3. 

Fig. 10: Punclatisporites major (8.) . R 1843 Sg. 24 . 

Fig. 11: Punctatisporites globosus (9.). R 1674 Sg . 11. 

Fig. 12: "Todisporites " cf. cine/us (10.). R 2326 Sg. 42 . 

F ig. 13: Retusotri/etes mesozoicus (11 .). R 1843 Sg. 30. 

Fig. 14: Calamospora tener (12.). R 1862 Sg . 5. 
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Plate 2 

Fig. I: Stereisporites stereoides (13 .). R 1839 Sg. 15. 

Figs. 2 & 3: Stereisporites p11nct11s (15.). Fig. 2: R 1843 Sg. 35. Fig . 3: R 1843 ls4 (specimen with 

radial grooves). 

Fig. 4: Stereisporites cicatricosus (16.). R 1792 Sg. 4. 

Fig. 5: Stereisporites cf. lunaris (17.). R 1843 Sg. 14. 

Fig. 6: Foraminisporisjurassicus (19.). R 1839 Sg. 16. 

Fig. 7: Trachysporites Juscus (20.). R 1561 Sg. 31. 

Fig. 8: Trachysporites asper (21.). R 1561 Sg. 36. 

Fig. 9: Trachysporites cf. sparsus (22.). R 1560 Sg. 20. 

Figs. !Oa-b: Conbaculatisporites mesozoicus (23.). R 1843 SEM-slide C, fig. !0a photographed 

in water x500 , fig. I0b , scanning micrograph of same specimen x 1000. 

Figs . I la-b: Conbaculatisporites spinosus (24.). R 1561 Sg. 37. 

Figs. I 2a-b: Baculatisporites comaumensis (25.). R 1839 Sg. 39. 

Figs. 13a-b: Baculatisporites wellmani (26.). R 1839 Sg. 8. 

Figs . l4a-b: Apiculatisporis ova/is (28.). R 1981 Sg. 9. 

Figs . l5a-b: Baculatisporites opressus (27.). R 1888 Sg. 11. 

Fig. 16: Apiculatisporis parvispinosus (29 .). R 1843 Sg. 40. 
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Plate 3 

Figs. I a-b: Porcellispora longdonensis (30.). R 2345 Sg. I. 

Fig. 2: Anapicu/atisporites spiniger (3 1.) . R 1843 4s3. 

Fig. 3: Anapicu/atisporites te/ephorous (32.) . R 1561 Sg. 14. 

Fig. 4: Verrucosisporites klukiformis (33 .). R 1843 Sg. 44. 

Fig. 5: Verrucosisporites sp. (34.). R 1861 Sg . 2. 

Figs. 6a-b: Po/ypodiispori1es polymicrofora/us (35.). R 1842 Sg. I. 

Fig. 7: Po/ypodiisporites ipsviciensis (36.). R 1981 Sg. 6. 

Fig. 8: Cyclogranisporites areonosus (37.). R 1561 Sg. 42. 

Fig. 9: lschyosporites sp. af. /. crateris (40.) . R 1859 Sg. 5. 

Figs. I0a-b: Lycopodiumsporites austroclavatidites (38.). R 1561 Sg. 29. 

Figs. 1 la-b: Lycopodiumsporites semimuris (39.). R 1560 Sg. 8. 

Fig. 12: lraquispora laevigata (41.). R 1888 Sg. 2. 

Figs. 13a-b: lraquispora speciosa (42.). R 1888 Sg. 21. 

Figs. 14a-b: Uvaesporites reissingeri (43.). R 1839 Sg. 20. 

Figs . 15a-b: Tetraed of Uva esporites sp. (44.). R 1560 Sg. 46. 
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Plate 4 

Figs. I a-b: Uvaesporiles sanguinolenlifonnis (45.). R 1561 Sg. 25. 

Figs. 2a-b: Con1ignispori1es problema1ic11s (46 .). R 1843 Sg. 21. 

Fig. 3: Neochome1ri/e1es lriangularis (47.) . R 1843 6s3. 

Figs. 4a-b: Lycospora sp. (48.). R 1888 Sg. 18. 

Fig. 5: Densosporiles .fiss11s (49.). R 1842 Sg. 9. 

Fig. 6: Densosporiles caverna111s (50.). R 1930 Sg. 13. 

Fig. 7: Densospori1es irregularis (5 1.). R 1561 fig . 16. 

Figs.8a-b&9a-b:De11sospori1 escf.cerebralis(52.). Fig.8a-b: R 1930Sg.54. Fig.9a-b: R 1843Sg.6 . 

Fig . 10: Cingulizonales rhaelicus (53.). R 1843 Sg. 18. 

Fig. 11: Cingulizonales margina/11s (54.) . R 1843 Sg . 42. 

Figs . 12a-b: Semirelisporis cf. go1/we (57.) . R 1930 Sg. 17. 
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Plate 5 

Figs. la-b: Cingu/izanates cf. inequalis (55 .). R 1888 Sg. 5. Fig . lb same specimen as la but tilted 

with horizontal polar ax is . 

Figs. 2 & 3: Limbosporites lundbladi (56.). Fig. 2: R 1839 Sg. 43. Fig. 3: R 1843 Sg. 33. 

Fig . 4: Heliosporites a/tmarkensis (59.). R 1721 Sg. 8. 

Figs. 5a-b: Perotriletes globosus (60.). R 1674 Sg. I. 

Fig. 6: Perinosporites thuringiacus (61.). R 1930 Sg. 4. 

Fig. 7: Camarozonosporites rudis (64 .). R 1930 Sg. 39 . 

Fig. 8: Lycopodiacidites rugulatus (62.). R 1842 Sg. 12 . 

Fig . 9: Lycopodia cidites rhaeticus (63.). R 1843 Sg. 31. 

Fig. 10: Camarozanosporites laevigatus (65.). R 1930 Sg . 9. 

Fig. 11: Zebrasporites interscriptus (66.) . R 1839 Sg. 9. 

Fig. 12: Zebrasporites laevigatus (67.) . R 1930 Sg. 12. 

Figs. 13a-b: Trigrisporites microrugulatus (68.). R 1888 Sg. 7. 

Fig. 14: Tripartites mesozaicus (69.). R. 1930 Sg. 40. 

Fig. 15: Triancoraesporites reticu/atus (70.). R 1888 Sg. 29. 

Fig . 16: Triancoraesporites ancorae (71.). R. 1960 6s5. 

Fig. 17: ? Conrutisporites seebergensis (72 .). R 1888 1s3. See also Pl. 12 fig. 7. 
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Plate 7 

Fig. I: Ephedripites torosus (90.). R 1721 Sg. 6. 

Figs. 2, 3 &4a-b: Corollina torosus (91.). Fig. 2: R 172 I ls2. Fig. 3: R l930Sg. 25. F ig. 4a-b: R 1930 

Sg. 24. 

Figs. 5a-b: Corollina z•volinskai (92.). R 1930 Sg. 20. 

Figs. 6a-b: Granu /operculatipollis rudis (93.) . R 2326 Sg. 35 , (te traed). 

Figs . 7a-b: Granu/operculat ipo/lis sp. (94.). R 2326 Sg. 41. 

Figs . 8a-b: Rha etipollis germanicus (95.). R 1930 Sg. 3. 

Fig. 9: Cf. Rhaetipol/is sp. (96.) . R 1842 Sg. 14. 

Fig. 10: Perinopollenites e/atoides (97.). R 1930 Sg. 29. 

F ig. 11: Perinopo/lenites cf. elatoides (98.). R 1859 ls5. 

Fig. 12: Araucariacidites australis (99 .). R 1930 Sg. 32. 

Fig. 13: Araucariacidites cf. austra /is (100. ). R 1843 Sg. 52. 

Fig. 14: Cerebropol/enites macrovermcosus ( 101. ). R 156 1 Gg. A . 

Fig. 15: Cerebropollenites thiergartii (102 .). R 1561 Gg. A. 

Figs. 16a-b: Echinitosporites i/iacoides (84.). R 2345 Sg. 7. 

Fig. 17: Gen. et sp. indet. (85.) . R 2345 Sg . 8. 

Fig. 18: Enzonasporites (103.). R 2326 Sg . 31. 
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Plate 8 

Fig. I: Ovalipollis ova/is (104.). R 1930 Sg . 31. 

Fig. 2: Ovalipollis breviformis ( 105.) . R 2326 Sg. 28 . 

Fig. 3: Ovalipo/lis notabilis (I06.). R 2345 Gg. A. 

Fig. 4: Taeniaesporites rhaeticus (107.). R 2326 Sg. 26. 

Fig. 5: Protohaploxypinus hercynicus (108.). R 1930 Sg. 44. (Fissured under mounting .) 

Figs . 6a-b: lnfernopollenites sp . (109.). R 1930 Sg . 50. 

Figs. 7 & 8: Quadraeculina anellaeformis (1 10.). Both specimens: R 1560 Gg. B. 

F ig. 9: Vitreisporites pallidus (1 12 .). R 2326 Sg. 20 . 

Fig. 10: Protopinus scanicus ( 111. ). R 1981 Sg. 17. 

Fig. 11 : Vitreisporites bju vensis ( 113. ). R 1930 Sg . 52. 

Fig. 12: Alisporites diaphanus (114 .). R 2326 Sg. 22. 
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Plate 9 

Figs. I & 2: Alisporites robust us (115.) . Fig. I: R 198 I Sg . 11. Fig. 2: R 1842 Sg. 56 . 

Figs. 3 & 4: Alisporites radialis (I 16.). Fig. 3: R 1842 Sg. 17. Fig. 4: R 1560 Gg. C. 

Figs. 5 & 6a-b: Pinuspollenites minimus (1 17 .). Fig.5:R2163 Sg. 12 . Fig. 6a-b: R 1839 Sg. 38. 

Fig. 7: Pinuspollenites pinoides (118.). R 1827 ls7. 

Fig. 8: " Pityosporites" neomundanus (11 9.) . R 2345 Sg. 9. 

Fig . 9: Polonisaccusferrugineus ( 120.). R 1888 Sg. 15. 
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Plate 10 

Figs. la-b: Chordasporites p/atysaccus (121.). R 1827 Sg. 6. 

Figs . 2a-b: Schismatosporites ova /is (122.). R 1560 Sg. 15. 

Fig. 3: Schizosaccus keuperi ( 123 .) . R 2326 Sg. 26. 

Fig. 4: Botryococcus sp. (126 .). R 1981 6s4. 

Figs. 5a-b: "Vesicaspora" fuscus (124.). R 1930 Sg. 43. 

Fig. 6: Cf. Schizosporis sp. (127.). R 1859 Sg. 16. 

Fig. 7: Schizocystia cf. rara (128 .) . R 1862 Sg. I. (See also Pl. 12 fig. 5.) 

Figs. 8a-b: Crassosphaera sp . ( 129.). R 1827 Sg. 4 . 
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Plate 11. All specimens x 1000 

Fig. I: Micrhystridium lymensis (132.). R 1930 2s I. 

Fig. 2: Micrhystridium fragi le (133.). R 1721 Sg. 4. 

Fig. 3: Micrhystridium cf. karamurzae (135.). R 1721 Sg. 3. 

Fig. 4: Micrhystridium cf. wattonensis (136.). R 1930 5s4. 

Figs. 5 & 6: Micrhystridium minutispinosum (137.). Both specimens: R 1930 5s4. 

Fig. 7: Leiofusa jurassica (138.). R 1839 5s I. 

Fig. 8: Wilsonastrum colonicum (139.). R 1560 Sg. 3. 

Fig. 9: Domasia liassica (140.) R 1721 Sg. 5. 

Fig. 10: Metaleiofusa sp. (141.). R 1930 Sg. 48. 

Fig. 11. Veryhachium sp. I (142.). R 1930 Sg. 2. 

Figs. 12a-b: Cf. Dapcodium sp. (144.). R 1930 5s4. 

Rig. 13: Gen. et sp. indet (145.). R 1560 Sg. 2. 
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Plate 12 

NB specimens from several localities 

R\i"idby 1: 

Fig. I: Tasmanitas sp. (131. ). R 1960 Sg. 16. 

Figs. 2a-b: Cymatiosphaera sp. ( 130.). R 1930 Pg . B. 

Munkerup Clay, Bornholm (mounted in glycerine): 

Fig. 3: Nevesisporites /imbatus (18.). M6 2g8. 

Figs. 4a-b: Aratrisporites minimus (76.). MIO 2g4. 

Fig. 5: Schizocystia cf. rara ( 128.). MKb lgl. 

Eitzendort 8 (mounted in glycerine): 

Figs. 6a-b: Naiditaspora harrisi Orb. ES 1203 m 2g2. 

Fig. 7: Cornutisporites seebergensis (72 .). ES 1103 m lgl. 

Scania (mounted in glycerinegelatine): 

Figs. 8a-b: Deltoidospora crassexina Nilsson (4.). Sandl'lkra. Holotype = Pl. I, fig . 11 in Nilsson 

1958. (Note thickened "semidistal" ridges at fig. Sb.) 

Figs. 9a-b: Trachysporites fus cus Nilsson (20.). Hoor . Holotype = Pl. 2, fi g. I in Nilsson 1958. 

Figs . I0a-b: Chasmatosporites e/egans Nilsson (78 .). Holotype = Pl. 4, fig . 12 in Nilsson 1958 . 
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