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Abstract. - Palynological analysis of deposits ranging from the Middle Oligocene
through the Upper Miocene from borings in the Great Poland Lowlands is presented.
Mai's climatic-floristic phases on the territory under study have been characterized
on the basis of the results of palynologic.ai analyses. A pe,rmanent tendency has been
found to eliminate succesive warmlike components of flora in younger warm phases
of the Neogene. '

Descriptions of 174 species of sporomolfph are given. A new genus, IteapoZlis
a new species Microfoveolatisporis minutu~ and several new combina:tions have been
erected by the present writer.

INTRODUCTION

The present paper is based on the materials coming from the Geological
Institute's borings on the territory of the Great Poland Lowland (Text
fi'g. 1). The deposits from the Middle Oligocene through the Upper Mioce
ne (Text-fig. 2) have been included in the studies.

The coal-bearing Tertiary deposits in the Great Poland Lowland are
tripartite. The lowermost, Middle Oligocene deposits of brown coal or coaly
clays are situated among glauconitic sands. Their thickness varies in diff
erent profiles from a few centimeters to five meters. The best developed
and the thickest (30 to 40 m) is the middle part of the coal-bearing series,
formed in the Lower and Middle Miocene. It is composed of a few to a do
zen or sO layers of lignite, with intercalations of barren sandy and clayey
deposits varying'in thickness. The uppermost, Upper Miocene complex of
coal-bearing formation is separated from the preceding one by an assemb
lage of 20 to 40 m thick sandy deposits and directly overlaJid by clayey
muddy deposits of Poznan Beds (Ciuk, 1970).

The southern profiles (Oczkowice, Nowa Wies) resemble the lithological
conditions observed in the Tertiary of the Sudeten Foreland and the region
of Sciniawa (Ziembinska & Niklewski, 1966).
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In the boreholes: Ustronie, Oczkowice, Nowa Wies, Gierlachowo, Gol~

bin Stary, Krosinko, Mosina and 'Slepuchowo, samples were taken from
the entire profile at intervals of 0.5 to 1.0 m, while five others: Pecno,
Bieczyny, Krosno, Borowo and Tarn6wka, were sampled at random to
supplement the studies. Pollen spectra were obtained from about 500 sam
ples. Deposit samples were first subjected to flotation to separate
organic parts and then, the same as samples of coaly deposits, prepared for
a palynological analysis according to the method of Thiergart (1940) and
Erdtman (1949), modified after Faegri & Iversen (1964). These methods
are, generally, used for the maceration of the Tertiary deposits.

• 2

• Gierlachowo

Fig. 1 - Distribution of the borings, sampled for palynological analyses. 1 towns,
Z localities, 3 samples random, 4 samples from the entire profile.

The present paper is based on the calculation of a percentage of parti
cular types of sporomorphs in each sample, the basis adopted being about
500 pollen grairts. The Gierlachowo and Ustronie profiles are presented in
outline diagrams, the rest of them in abbreviated diagrams. The following
intervals have been adopted: very rare forms -'-less than 0.2 per cent; rare
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Fig. 2 - A schematic geological cross section of the Tertiary deposits in the middle part of the Great Poland Lowland.
1 Quaternary deposits, 2 gray clays (Poznan Beds), 3 gray-green clays (Middle Polish Beds), 4 sands and silts (Adam6w
Beds), 5 siits and dusty sands with muscovite (Pawlowice Beds), 6 coaly silt with brown coal intercalations, 7 brown
coal, 8 clays and sands (Scinawa beds), 9 coaly clays and clays (Rawicz Beds), 10 silts (Dqbrowa Beds), 11 quarz-sands
(Leszno Beds), 12 quarz-sands with glauconite (Upper Mosina Beds), 13 silts (Czempin Beds), 14 quarz-glauconite sands

(Lower Mosina Beds), 15 underground.
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forms - 0.2 to 1.0 per cent; regularly occurring - 1.0 to 5.0 per cent; fre
quent - 5.1 to 20 per cent; abundant - more than 20 per cent. An artificial
taxonomu of sporomorphs, based on priority names, has been adopted in
the present paper.

The collection of the materials described is housed at the Palaeontologi
cal Laboratory of the Institute of Geology, Warsaw University.

The present writer feels indebted to Professor Edward Ciuk from the
Geological Institute in Warsaw for making available the materials here
described. She is also grateful to Professor Jadwiga Bobrowska from the
Geological Institute and Professor Mikolaj Kostyniuk from the Warsaw
University for their critical evaluation of the manuscript. Thanks are also
due to Docent Wilfried Krutzsch from the Central Geological Institute in
Berlin, German Democratic Republic, for his advice, as well as to Dr. Mar
cin Piwocki and Mrs. Irena Grabowska, B.S., from the Geological Institute
in Wan;aw, for their friendly aid..

THE HISTORY OF STUDIES AND THE METHODOLOGICAL REMARKS

On the territory of Poland, the first stratigraphic scheme of the Neoge
ne continental deposits was presented by Raniecka-Bobrowska (1970), wh/o
based it on so far conducted palynological analyses of the younger Tertiary
and on a consecutive abundant occurrence of sporomorphs, much the same
as it has been done by Brelie (Berlie, 1969) in the case of the area of
Rhineland.

The present writer seeks to apply, to the territory of Poland, another
method of determining the age-of the Tertiary continental deposits, that
is, that based on cyclic changes in climate. This method was suggested for
the territory of Lusatia by a team of German paleobotanists, Mai (1967),
Krutzsch & Majewski (1967). According to Krutzsch (1959 c), cyclical chan
ges in climate, reflected in, among other things, changes in vegetation,
should be adopted as a main basis for the stratigraphy of the Tertiary.

The finding that a' slow cooling-down of the climate occurred in the
Oligocene, Miocene and Pliocene and was a preparation to the Pleistocene
glaciation is accepted in most paleobotanical papers and textbooks. Some
investigators (v. d. Hammen, 1957; Krutzsch, 1959 c; Szafer, 1961) believed
however, that these changes did not occur steadily. It has been shown by
Mai's papers, based on an analysis of aboundant carpological remains from
the Neogene deposits collected in numerous outcrops in Lusatia, that it was
possible to observe several climatic phases in the Neogene. These phases
were reflected in the vegetation in an alternate occurrence of the paleotro
pical and the Arctic-Tertiary element, with a clear trend to diminishing
the paleotropical element in warmer phases of the Upper Miocene and
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Pliocene (Mai, Majewski & Unger, 1963; Mai, 1965, 1967). On the basis
of this finding, thirteen climatic phases were distinguished by Mai (1967)
in the period between the Upper Oligocene and the Upper Miocene. The
periodicity of floristic changes is also confirmed by the results of palyno
logical studies on the deposits from the same Lusatian outcrops, conducted
simultaneously with the carpological studies (Krutzsch's oral communica
tion, 1969). In Central and Northern Poland, the Tertiary deposits are
known primarily from borings and, therefore; in Poland we have not such
extensive possibilities of applying a carpological analysis as those in the
German Democratic Republic. Under Polish conditions, the palynological
analysis is thus a fundamental paleobotanical method of establishing the
stratigraphy of both continental and brackish Tertiary deposits devoid of
fauna.

According to Krutzsch & Majewski (1967), plant species and genera,
which represent climatic indices, are on the whole entomophilous and the
picture of the share of their pollen grains in samples is distorted by the
abundantly concurring pollen of the anemophilous plants whose presence
primarily depends on facial conditions. Percentage diagraIns, which illust
rate the occurrence of pollen of particular types do not, therefore, offer
a clear picture of climatic changes. Thus, they should be modified so that
the presence of pollen of the entomophilous plants might not be obliterated
by the abundantly occurring pollen of the anemophilous ones. For this
pprpose, Krutzsch & Majewski (1967) suggest the use of an analytical me
thod which consists in estimating the number of pollen grains of forms
which occur abundantly or very frequently in exposing in the profiles the
part of pollen grains of the entomophilous plants, occurring rarely or very
rarely.

PALYNOLOGICAL CHARACTERISTICS AND PALEOCLIMATIC
INTERPRETATION

The Middle Oligocene

The first Polish palynological descriptions of the Middle Oligocene
deposits, dated faunally (Wolanska, 1962; Wozny, 1962) come from Great
Poland (Grabowska, 1965). Typically Middle Oligocene spectra from the
territories situated to the east (Stuchlik, 1964) were interpreted as Upper
Oligocene ones. Deposits with a very similar composition of sporomorphs
are known from the territory of the German Democratic Republic, where
they are called Lusatian Bed 5 (Krutzsch, 1961). Their characteristic
palynological picture, known as "Calau-Bild," corresponds to zone 20 in
the stratigraphic divisions of the Paleogene (Krutzsch, 1967).
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Here described borings of Gierlachowo, Gol~bin Stary, Krosinko, Mosi
na, Slepuchowoand Tarn6wka contain, in the lower parts of their profiles,
the deposits of mudstones, siltstones and dark, dusty sands with a consid
erable admixture of muscovite and single, small intercalations of lignite.
According to Ciuk's (1967, 1970) lithostratigraphic division, these are
Czempin Beds, known from earlier literature as Torun clays. In pollen
spectra of lignite and clays from Czempin Beds, the most numerous are
pollen grains of the angiosperms. The nature of deposit and the abundant
occurrence of marine plankton are indicative of the origin of pollen grains
and spores which come from a vegetation growing outside the sedimenta
tion basin. These profiles contain 'abundantly occurring pollen grains of
conifers of the family Pinaceae and of the families Taxaceae, Taxodiaceae
and Cupressaceae. T:ricolporate forms of a varying botanical assignment
are a morphological group of pollen, second in the degree of abundance.
Also numerous is the group of triporate pollen grains, representing the
families Betulaceae, Myricaceae and Juglandaceae.

Of forms important stratigraphically, most frequent, sometimes exceed
ing 20 per cent, is Tricolporopollenites cingulum fusus, related by Stuchlik
(1964) with the family Rutaceae (d. Ptelea). The part of this form in sam
ples is characteristic of the Paleogene deposits, much less frequent in the
Upper Oligocene and practically non-existent in the Miocene. The morpho
logical species, Quercoidites miCrohenrici, which should probably be ass
igned to the genus Quercus, is another. form occuring abundantly and imp
ortant stratigraphically. It also occurs, in Some profiles even abundantly,
still in the entire Miocene, along with a morphologically related but
somewhat larger form of Quetcoidites henrici.

Of forms occurring rarely or even very rarely, but being of particular
stratigraphic importance, the genus Milfordia is here recorded with the
species M. incerta and M. minima. It is a morphological genus related with
the family Restionaceae. This family occurs at present only in the subtrop
ical zone (Engler, 1964) and the presence of the genus Milfordia in the
Eocene and Oligocene deposits of Central Europe is indicative of a former
wide distribution of this family over the northern hemisphere. The genus

.Milfordia is also, if very rarely, met with in warmer periods of the Lower
and Middle Miocene (Krutzsch, 1970b). Of species, whose occurrence ter-
minates in the Middle Oligocene, the following were recorded: Aglaoreidia
cyclops, Cicatricosisporites dorogensis, Cupanieidites eucalyptoides and
Boehlensipollis hohli. The last-named form is assigned by Krutzsch (1970b)
to the most important index plants of the Middle Oligocene deposits.
Despite the fact of its rare appearance in analyses, it is widely distributed
and recorded in the Middle' Oligocene of Southern England, Belgium; the
German Democratic Republic, Poland, Byelorussia up to Central Asia
(Erdtman, 1960; Krutzsch, 1962 a; Stuchlik, 1964; Manykin, 1958; Pokrow':'
ska et al. 1966; Krutzsch & Wanhornee, in press).
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Of forms important ecologically, recorded were: the pollen of Ephedra,
the spores of a fern of the families Osinundaceae, Gleicheniaceae and
Schiiaeaceae, the spores of the club moss, the pollen of herbaceous plants,
Gramianeae and Chenopodiaceae and the pollen of the families Fagaceae,
Nyssaceae, Ulmaceae, Tiliaceae, Juglandaceae, Symplocaceae, Araliaceae
and Pa:lmae. On the basis of such a palynological picture, on may attempt
to reconstruct the plant community, which in those times predominated
on a not very wet coast of the Middle Oligocene sea.

Percentage differences in the occurrence of particular groups of pollen
of the Angiospermae and Gymnospermae in the sectors of profiles under
study are indicative of the existence of plant communities of various types.
Most broadly understood, the floristic picture was probably as follows:
mixed forests were predominant in dry areas, leafy forests, including oaks
and elms, in wetter areas and pfapt communities with some part of· the
Nyssa and an admixture of conifers of the genera of Glyptostrobus and
Taxodium - on the swampy territories. The lower layer of forests was
formed by shrubbery of the families Myricaceae, Cyrilliceae, Araliaceae
and Ericaceae and the lowennost by ferns, mosses, club mosses and grass.
The presence of the pollen of the Chenopodiaceae in the deposits of that
age may be related to the salinity of substrate. Averdick (1958) believes
that its presence in lignite deposits may indicate the effects of the sea.
Similar is the opinion of Zagwijn (1960) who maintains that the Chenopod
iaceae are a pioneer element, entering the areas 1eft by the sea. The dry,
sandy parts of the coast were probably overgrown with palm-trees, whose
pollen, abundant in the Middle Oligocene deposits and variable morpho
logically, presumably represents various species of palms.

The vegetation of this type was an exponent of that period's climatic
conditions. It includes the equivalents of the Turgay flora of the temperate
type and the Poltava flora subtropical in character, which were separated
by Krishtofovich (1955). The representatives of Krishtofovich's Turgay
vegetation and Mai's (1967) Arctic-Tertiary element are abundant, both
qualitatively and quantitatively, in pollen profiles of the Middle Oligocene.
On the other hand, the subtropical vegetation or the element of the Poltava
flora is relatively not very numerous, which indicates the predominance
of the warm-moderate climate. This conclusion is in confonnity with
Krutzsch's (1967) chart, in which the climatic curve violently deflects in
Paleogene zone 20. This depicts a distinct deterioration of climate in the
Middle Oligocene as compared with that in the Eocene.

The Upper Oligocene

In the southern part of the area under study (Nowa Wies and Oczkowi
ce borings), the oldest deposits containing sporomorphs overlay Upper
Oligocene quartz sands with glauconite (Ciuk, 1970; Piwocki, 1971). These
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are lignites and strongly coaly sands with vegetal detritus, whose spore
pollen composition resembles that of coal series IV, distinguished in the
Ustronie borehole (Ziembinska & Niklewski, 1966). The deposits of lignite
coaly shales and strongly coaly sands, corr~onding in stratigraphic posit
ion to Lusatian Bed 4, are known from Lusatia and Saxony, among other
places, from the region of Bitterfeld. In Western Poland, they were deter
mined by Ciuk (1967, 1970) as Dqbrowa Beds, together with the Dqbrowa
group of deposits. Accoroing to Ciuk (1970), they were formed on the
swamps, left after the withdrawal of the Upper Oligocene sea. Their
brackich character is indicated by few specimens of the marine planktonic
forms of the class Dinophyceae, found in the Ustronie and Oczkowice
profiles.

In the palynological pictures of this lowermost coal layer, accompanied
by strongly coaly clays and sands in the Ustronie, Oczkowice and Nowa
Wies profiles, distinctly predominant are the pollen grains of angiosperms,
which: on the average make up 80 per cent of spectra, while the rest
consists of the pollen grains of conifers, with the family Pinaceae (mostly
Pinus, less frequently Picea and Tsuga) abundantly represented among
them. On the other hand, the spores of ferns and club moss are very few in
this part of profiles.

The pollen, representing leafy plants, displays a wide variety of types.
Triporate pollen grains coming from the families Myricaceae, Betulaceae
and Juglandaceae, the last-named represented by Momipites punctatus, are
the most numerous components of the spectra. In addition to these, abun
dantly occurring types, also numerous is the group of tricolporate forms,
with the species: Quercoidites henrici, Q. microhenrici, Cupulijeroidaepol
lenites liblarensis and Tricolporopollenites cingulum, the last-named with
two subspecies, T. cingulum JUStiS and T. cingulum pusillus. Relatively
numerous are morphological types corresponding to the pollen of the
Nyssa, !lex and Cyrillaceae (CyrilIaceaepoIIenites megaexactus). Of forms
rarely appearing, but considerably important stratigraphically, is Dicol
poropollis middendorJi, recorded in these deposits and whose occurrence
terminates in the Upper Oligocene.

The forms Leiotriletes maxoides maximus and L. maxoides maxoides,
representing the family Schizaeaceae (genus Lygodium), were found with
the spores of other ferns.

The vegetation, whose pollen occurs in the spectra of this series, is
typically Late Tertiary in character and earlier elements, except for
Tricolporopollenites cingulum Jusus and Dicolporopbllis middendorJi alre
ady do not occur any more. The superiority of the pollen of plants living in
a wet habitat indicates fairly specific ecological conditions which predo
minated after the withdrawal of the Upper Oligocene marine transgretion.
The presence of various species of the pollen of palms, their relatively
frequent occurrence and the presence of very typical and rare warmlike
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form Olaxipollis matthesi, related with the family Olacaceae, as well as
the occurrence of the pollen of the family Sapotaceae indicate that in the
later Oligocene the climate was warmer than in' the Middle Oligocene.
Despite the predominance of the pollen coming from the vegetation of
swampy and wet habitats, the pollen of warmlike plants of a dryer sub
strate, constantly persists making up a considerable percentage.

The pollen composition of this series is similar to the spectre of Lusa
tian Bed 4, which in rega~d tp age corresponds to the deposit from Bitter
feld (Thiergart in: Gothan et al., 1940).

The macroflora of this horizon is determined by Mai (1967) as an Upper
Oligocene one and assigned to climatic phase II of the later Tertiary. Mai
believes precisely this phase, marked in palynological analysis by the
abundance of angiosperm pollen, to be the most important in drawing the
boundary between the Oligocene and Miocene. A transitory improvement
of climate is observed by Mai in the process of this phase. Unfortunately,
in pollen spectra of borings under study this improvement, as compared
with phase I, is invisible, since there are no deposits of equal age with
those of climatic phase I and which would be suitable for palynological
studies. Maybe, phase I corresponds to sands with vegetal remains, known
from 'brackish Lesmo Beds of the environs of Chobienia (Piwocki, 1971)
and Leszno (Ciuk, 1967).

The Lower Miocene

The lower part of the Miocene is developed in the southern area of
Great Poland as fine-bedded layers of coal and coaly "clays and clayely
deposits. These deposits correspond to Spremberg Beds, which in Lusatia
are developed on the whole in the form of numerous layers of coal inter
spersed by clays and sands. In the territory of Western Poland they are
termed by Ciuk (1967, 1970) as Rawicz Beds, along with the Rawicz group
of deposits. As follows from the profiles analysed, these beds include,
in regard to age, three climatic phases, with which characteristic changes
in vegetation are connected. These are phases III, IV and V.

Phase III
According to Mai (1967), the lowermost Miocene phase is marked in its

macroflora by the predominance of a vegetation of the Arctic-Tertiary
type, with Paleotropical elements occurring only sporadically. In the pro
files here analysed, the deposits corresponding in pollen composition to
climatic phase III were found in the Gierlachowo (Text-fig. 6) and Ustro
nie (Text-fig. 3) borings. This period's pollen spectra are typical Miocene
and cool in character. There predominate facial forms, that is, the pollen
of the Taxodiaceae and Taxaceae and the spores, of t1'le Polypodiaceae
(Laevigatisporites haardti). Abundant is also the pollen of the triporates
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of the family My·ricaceae (Triatriopollenites rurensis) and Juglandaceae
(Momipites punctatus). The part of the pollen of the Tsuga, Sciadopitys and
Picea is also considerable In the spectra. Pollen forms are few and of the
elements characteristic of Warmer climatic phases only the pollen of the
Sapotaceae, Symplocaceae and Oleaceae is recorded sporadically. On the
other hand, the forms whose presence is related by Krutzsch & Majewski
(1967) with cooler climatic phases, are considerably more variable. More
frequent is the pollen of the Liquidambar. and Ulmaceae, thie spore of the
Verrucatosporites arctotertiarius is observed sporadically. In profile sectors
of this climatic phase, completely lacking is the pollen of Tricolporopollen
ites cingulum fusus and T. cingulum pusillus, two subspecies which played
a very important role in lower sectors of profiles.

Upwards, the picture of vegetation gradually becomes sotnewhat richer.
An increase is observed in the number 6f pollen types, in particular in the
group of forms characteristic of transitional climatic phases. This js the
pollen of the Carya, Pterocarya, Carpinus, and forms which c6rrespond
morphologically to the genus Parthenocissus. Also nu~erous are. th~ .Os
mundaceae. During this /periOd, a very characteristic maximum of the
part of older pollen in spectra appears in the Ustronie and Oierlachowo
profiles. The pollen spectrum with a considerable part of alder wasrecor
ded in various profiles on the territory of Poland and on the basis of this
fact Raniecka-Bobrowska (1970) suggests to consider it as an index and
limiting spectrum between the Oligocene and Mioce.p.e deposits in'the
continental facies. In the profiles outside Poland, increased values of alder
pollen were given by Pacltova (1966) for faunally defined Chattian-Aqui
tanian deposits from southern Slovakia. In Pacltova's profile,- the part of
alder, increased to 11 per cent, was accompanied in spectra by an abun
dantly occurring pollen of Tricolporopollenites cingulum fusus and T. cin
gulum pusillus. If we assume after Krutzsch (1971) that above the Oligo
cene the species TricolporopoHenites cingulum fusus only sporadically
occurs in the Central European deposits, the periOd of "alder invasion"
(Raniecka-Bobrowska, 1970) was earlier in Slovakia than in South-western
and Central Poland. Under stratigraphic conditions similar to those in
Polish deposits, an increased part of alder pollen in spectra (to 20 per cent)
was recorded by Hunger (1955) in the lower part of the Berzdorf profile in
the Zytawa coalfield. This horizon corresponds to a pollen spectrum from
the lower part of the Turow coal deposit (Raniecka-Bobrowska, 1970).

Phase IV
Deposits, whose pollen spectra allow one to synchronize with climatic

phase IV, were found in the following boreholes: Ustronie (Text-fig. 3),
Oczkowice (Text-fig. 4), Nowa Wies (Text-fig. 5), Gierlachowo (Text-fig. 6)

and Slepuchowo (Text-fig. 10). In all the profiles, these are mostly brown
coal deposits, with small intercalations of brown clays. The content of the
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pollen characteristic of cooler phases decreases in the profile very distinc
tly, both concerning the/number of types occurring in samples and their
percentage in spectra. Thus; more and more pollen .forms appear which
represent the vegetation of the paleotropical element. These are various
types of the pollen of palms, such as Spinulaepollis spinosus, Sapotaceae,
Araliaceaepollenites edmundi and A. euphorii. At the same time, a consi
derable increase is· observed in this sector of profiles in the percentage of
Cyrillaceaepollenites exactus and Querciodites henrici occurrinig in spectra.
The same as found by Mai (1967), no distinct boundary occurs between
phasee III and IV in the palynological profiles from Great Poland. The
consecutive, climatic phase IV is a period of the return of the warmlike
flora with the predominance of an element of the subtropical type, as
confirmed by Mai's (1967) observations of the Lusatian macroflora. In the
optimum of phase IV, he determines the character of flora as conspicuo
usly paleotropical and believes that during this optimum period several
beds of lignite were formed, including the Berzdorf deposit, whose pollen
profile was described by Hunger (1955).

Phase V

The presence of climatic phase V in the profiles of the Great Poland
Lowland and South-western Poland is hardly distinguishable. Mai (1967)
mainatins that the strongest deterioration of climate in the Lower Miocene
occurred in climatic phase V, in which the greatest predominance of the
Arctic-Tertiary element is observed, along with a general impoverishment
of vegetation. The macroscopic remains begin to display abundant Picea,.
Pseudotsuga, Fagus, Carpinus, Pterocarya and Liriodendron. The climate
of this phase is characterized by Mai (1967) as a wet, moderate, with abun
dant precipitation and considerable differences in the frequency of its
occurrence over a year.

Pollen spectra which may be considered as representative of the de
posits of entire phase V, were found only in the Ustronie profile, situated
outside the territory under study. In this profile, the deposits of the lower
part of the Miocene could be analyzed most completely. Phase V isre
presented in it by coaly shales with a considerable admixture of musco
vite, occurring at depths ranging between 223.4 and 229 m. Single
specimens of marine plankton with the species Cordosphaeridium inodens
and Baltisphaeridium sp. were found in these shales. Pollen spectra re
present a moderate warmlike flora rich in pollen types. The typically
warmlike element is represented only by the pollen of the Oleaceae and
sporadically occurring pollen grains of Araliaceaepollenites edmundi, In
tratriporopolleidtes instructus and Podocarpaceae. The most abundantly
represented, both in the number of types and the quantitative content of
spectra, is the pollen o! plants, which are transitional in their climatic
character, that is, Junglanspolennites verus, Carya, Pter:ocarya, Quercus,
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Betulaceae and Osmundaceae. Of the forms which represent the vegetation
t

of the temperate type, relatively abundant is the pollen of Tsuga, Fagus,
Sciadopitys, CaTpinus, Corylus, and Ulmaceae. The botanical composition
o~ these spectra resembles to a considerable extent the bulk of the macro
flora described by Mai (1967) from climatic phase V. However, on the
basis of the materials analysed so far, it seems that the cooling-down of
the climate and, cons~quently, the impoverishment of vegetation in clima-

. tic phase V are less distinctly visible in palynological spectra than those in
phase III.

In other profiles from South-western Poland, Raniecka-Bobrowska
(1970) also does not record such a distinct deterioration of climate in the
upper part of the Lower Miocene as that suggested by Mai (1967). Ac
cording to hitherto available data, climatic phase V falls during the period
when clays and sands, which now separate from each other the two
brown - coal beds at Tur6w, were deposited in this profile. Unfortunately,
no palynological spectra from these deposits have hitherto been avail
able. According to Raniecka-Bobrowska (1965), sandstones from Osiecz6w,
whose leafy flora, described by her (Raniecka-Bobrowska, 1962), mostly
includes elements indicative of a subtropical climate, are of equal age with
the just mentioned, separating deposits from Tur6w. Small deposits of
brown coal occur in the top of a sandstone series in the gorge of the Kwisa
River near Osiecz6w. Palynological spectra, prepared by Raniecka-Bo
browska (1965), indicate a distinct climatic optimum, which undoubtedly
corresponds to Mai's climatic phase VI. The warmlike flora from Osie
cz6w is also considered by Mai (1967) as typical of climatic phase VI and,
therefore, it is necessary to elucidate the presence of the deposits of cooler
phase V in this part of Poland.

The Middle Miocene

Palynological spectra of all the profiles analysed have been obtained
from the Middle Miocene. They allow one to refer the considerably thick
(t,q' 45 m) complex of clay-coal-sand layers to phases VI, VII and VIII
of Mai's climatic-floral diagram. According to Ciuk's (1970) division, these
deposits were determined as the Scinawa Beds. They are formed by a
complex of two deposits of lignitl'!, separated by a muddy-clayey series,
intercaled by coal. The lower deposit is more strongly develop~ in the
northern part o~ the area under study and the upper in the southern part.
By the use of palynological methods, they may be correlated with series
IIa and II from the region of Scinawa (Ziembinska & Niklewski, 1966).

Phase VI
A strong enrichment in pollen grains of angiosperms is, a~ in phase IV,

observed once again in pollen spectra of the lower deposit of coal and cor-
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responding clays. A horizon, particularly distinct in the southern part
of the area, with a high or strongly increased content of the pollen of
Quercoidites henrici and Q. microhenrici, as well as other types of the
tricolporate pollen, is observed in all the profiles. The horizon with the
increased percentage of the pollen of Quercoidites occurring in spectra
and accompanying higher percentage of the pollen of Rhoipites pseudo
cingulum is always connected with the warmlike character of flora. In
the northern part, the general character of the pollen flora, with a mo
derate increase in the content of the pollen of Quercoidites henrici and
Q. microhenrici, as well a,s Rhooidities pseudocingulum, is an expression
of warming-up of the climate, although not to such an extent as in the
areas situated more to the south. Other warmlike elements also appear
in spectra, such as the pollen of Araliaceaepollenites edmundi and Olaxi
pollis matthesi, a species related with the family Olacaceae and considered
by Krutzsch (1962a) as an index element of warmer phases of the MiQcene.
In phase VI, the presence of this species was recorded in the Ustronie
(Text-fig. 3), Nowa Wies (Text-fig. 5) and Gierlachowo (Text-fig. 6) pro
files. Pollen spectra of climatic phase VI from the Ustronie profile, re
sembles spectra from the profile of the "Gliickauf" mine (Hunger, 1955).
The profile from the main Upper Lusatian bed, corresponding to the upper
bed frdm Turow, is marked in pollen spectra by a high percentage of
warmlike forms, in particular of the pollen of Quercoidites henrici, which
is accompanied by an abundance of the pollen Rhoipites pseudocingulum.
Hunger (1955) found considerable palynological analogies between the
picture from the Zytawa Coalfield and the deposits of lignite in Rhineland,'
where a maximum percentage of the pollen of Q. henrici is also observed
in the main bed. It seems, however, that comparing profiles so distant
from each other and in which deposits were formed under quite different
geological-facial conditions may result in many misleading stratigraphic
conclusions. We may only compare general changes in climate, which oc
curred in extensive areas nearly at the same time, as pointed out by
Brelie (1968).

A general occurrence of an increased percentage of the pollen of
Q. henrici in palynological spectra accompanied by the enrichment of
fauna in warmlike forms and in particular the presence of Olaxipollis and
Reevesiapollis, a relatively high percentage of the pollen of Araliaceae
pollenites emundi and the appearance of the pollen of Tricolporopollenites
doliijormis and Symplocospollenites anulus are the exponent of a general
warming-up of this type in Mai's phase VI.

According to Mai (1967), the vegetation of climatic phase VI is marked,
in macroflora, by the predominance of paleotropical and evergreen ele
ments and by a considerably decreased percentage of Arctic-Tertiary
forms. In this phase, there occur many representat\ves of the families
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Mastixiaceae, Symplocaceae, Lauraceae, Theaceae and others. The rich
mastixial florae of this phase are· similar to earlier florae to such an extent
that Kirchheimer (1940) considers them as Upper Oligocene ones. On
the territory of Poland, the macroflora of this type is known only from the
upper bed of Turow (Czeczott, 1959, 1961).

Phase VII
The picture of pollen gradually changes in all profiles of the muddy

clayey series with intercalations of brown-coal. A decrease is observed' in
the percentage of warmlike elements, followed by a gradual enrichment
of spectra in the pollen of plants transitional and temperate in character.
The pollen of plants, whose presence is determined by facial conditions,
such as the families Taxaceae, Taxodiaceae, Cupressaceae and the genera
Nyssa, flex, etc. occurs in various profiles in a varying percentage. The
part of the pollen of plants which represent a intermediate element, that
is, Pterocarya, Juglans, Carya, Juglanspollenites verus (related with the
genus Celtis) and of the pollen, representing temperate elements, keeps
in all profiles at a relatively high level. This particularly concerns the
pollen of Tsuga, almost absent at all from the deposits of the preceding
phase and the pollen of Sciadopitys and Fagus. The enrichment of spectra
in the elements of a cooler vegetation is indicative of a consecutive
cooling-down, related with Mai's phase VII. As indicated by both macro
flora and pollen profiles, this cooling-down is not so intense as that re
corded in phases III and V, and the warmlike forms in the profiles of the
southern part of the area under study do not disappear completely, but
only become less frequent, both in particular samples and in regard to
the number of samples in a profile. The transitional period of cooling-down
of phase VII is visible in all the profiles elaborated.

Phase VIII
Deposits of the second horizon of the Middle Miocene lignite, obs.erved

in the area under study, a lithostratigraphic counterpart of which is Lu
satian Bed 2, more or less correspond to phase VIII. According to Mai,
the almost 'subtropical climate of this phase is related with a consecutive
return of the warmlike mastixioidal flora, with such characteristic species
as Tectocarya lusatica, Magnoliaespermum geinitzii and Symplocos area
ceaeformis. Many palynological profiles were prepared of the deposits of
Lusatian Bed 2, but the most complete one and suitable for comparisons
is that prepared by Thiergart (1938) from the Marga! mine. A horizon with
a considerable content of the pollen of Quercoidites henrici (reaching
43 per cent) and an increased percentage of the pollen of Rhoipites pseu
docingulum appears in the lower part of this profile. This is the second,
so distinct maximum of the percentage\ of these pollen types in the Middle
Miocene deposits. In the profiles from the Great Poland Lowland, this
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horizon may also be observed, although an increase in the content of Q.
henrici is not so great, making up about 15 to 25 per cent in spectra, in
which it is accompanied by an increased percentage of warmlike elements.
Once more such pollen types as Olaxipollis matthesi, Symplocospollenites
anulus, Eucomia, Reevesiapolis etc. appear in samples, along with other
types representing warmlike elements. In this phase, much the same as
in all other Miocene warm phases, pollen flora from the profiles, coming
from the southern part of the area under study, are much more of the
character of warm climate than those from the profiles of the northern
part. The part of warmlike forms is considerably larger, both concerning
their percentage and frequency of recurrence in the profile. In the profile
from the Slepuchowo borIng (Text-fig. 10), warmlike elements are the
rarest, but relatively large is the percentage of the pollen of Q. henrici,
which reaches 22.5 per cent.

Phase IX
In most of the profiles under study, after the deposition of the layers

of lignite, which corresponded to climatic phase VIII, there occurred an
interval in the phytogenetic se~imentation. The deposit, overlaying the
brown-coals of phase VIII and mostly consisting of muddy and dusty
sands with an admixture of muscovite, is termed by Ciuk (1970) as the
Pawlowice Beds.

Due to very scant macroscopic florae, occurring in it, phase IX is
characterized by Mai (1967) not very precisely. According to Krutzsch's
oral communication this sector of the profile on the territory of
Lusatia is accurately documented palynologically. Unfortunately, no de
scriptioIliS of this phase have hitherto been published, but, on the basis
of comparative materials from the Meuro, Klettwitz and Meurostolln
mines, the conclusions may be drawn on the character of this phase's
climate. There occurred a repeated and far-reaching impoverishment of
warmlike elements and an increase in the occurrence, in pollen spectra,
of forms which represent an Arctic-Tertiary floral element.

The c~aracteristics of .phase IX are best visible in the Gierlachowo
profile (Text-fig, 6), in which a horizon has been recorded with an in
creased percentage of the pollen of Sciadopitys and a conspicuous increase·
in the content of various types of the pollen of Tsuga. According to
Krutzsch (1971), the numerous appearance of various types of the pollen
of the genus Tsuga is a characteristic feature of this phase. In the Gierla
chowo profile, above the horizon with an increased content of the pollen of
Sciadopitys and Tsuga, abundant is also the pollen of Liquidambar, whose
maximum reaches 28 per cent. The general spore-pollen composition of
the deposits of phase IX resembles those observed in phases III and V..
A larger percentage of the pollen of Tsuga and Sciadopitys, an increased

2 Acta Palaeontologica nr 3/74
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content of that of the Ericaceae and a sporadical but consistent occurrence
of that of Carpinus are fundamental factors in which the spectra of this
phase differ from those of phases III and V. The horizon with an increased
percentage of the pollen of Sciadopitys was observed in many European
profiles. An increase in the content of the pollen of this type in the top
part up to 22 per cent is observed by Thiergart (1938) in the profile of the
Marga mine. An equally large percentage of the pollen of Sciadopitys was
also recorded in the profiles of lignite deposits in Rhineland. On the basis
of this fact, Thiergart (1949, 1953) considered the horizons with an in
creased content of the pollen of Sciadopitys as index horizons for parallel
ing coal deposits. This view was confirmed by the works of Thomson
(1950), Thomson & Rein (1951) and Rein (1951). In a model palynological
profile from Rhineland's lignites, Brelie (1968) distinguished three ho
rizons with an increased percentage of the pollen of Sciadopitys, occurring
in sector D, which was paralleled with deposits equal in age to the deposits
occurring between Lusatian Beds 2 and 1. The next increase in the content
of this pollen occurs, according to Brelie (1968) only in the Pliocene de
posits. Raniecka-Bobrowska (1970) considers the horizon with an abundant
occurrence of the pollen of Sciadopitis in spectra as characteristic precisely
of the deposits of climatic phase IX.

In the Gierlachowo profile, in addition to many sporomorphs, there oc
cur single specimens of marine plankton of the genus Bciltisphaeridium.
The remains of marine animals (sponge spicules) and grains of glauconite
were found by Piwocki (1971) in the Pawlowice Beds ne.ar Rawicz. Marine
connections of the deposits of the upper Brieske Beds in the German De
mocratic Republic, corresponding to the Pawlowice Beds (Ciuk, 1970) in
Poland, were mentioned by Ahrens & Lotsch (1967) and Ahrens et al.
(1968).

The Upper Miocene

Phase X

According to Ciuk's (1970) lithostratigraphic diagram, the Upper Mio
cene includes the Adamow and Middle Polish Beds. A not very thick
layer of lignite, whose pollen flora is marked by an increased content of
warmlike elements as compared with underlaying deposits, occurs in the
top of clays and strongly coaly muds, belonging to the Adamow Beds in
the Gierlachowo, Gol~bin Stary, Krosinko and Mosina borings. On the
territory of Lusatia, a rich mastixial flora with the same genera and
species, which predominated in phases VI and VIII, was once again found
by Mai in the clays concurring with the deposits of the "accompanying
bed," which is equal in age to the coals from the Adamow Beds. Mai be-
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lieves, however, that despite another increase in the content of the ma
stixioidal flora, the percentage of the elements which represe?t the Arctic
Tertiary component of vegetation in Phase X is higher than in all preced
ing warm phases.

This view is fully confirmed in the palynological profiles, here describ
ed, in particular in the Gierlachowo profile. The pollen of Quercus and
also, to a considerable extent, of Parthenocissus, Zelkova, Celtis, as well
as the spores of Osmunda abundantly occur among pollen forms represent
ing the intermediate and temperate element, that is, that connected with
the northern element of the Tertiary vegetation. The curve showing the
percentage of the pollen of Tsuga and Sciadopitys in spectra has a con
tinuous trace at the level of two or three per cent, while in earlier warm
like phases the pollen grains of two genera appear rarely or are lacking
at all. Consequently, the pollen of Fagus, Carpinus and Ulmus occurs in
the deposits of this phase. The percentage of warmlike forms is relatively
low. Quercoidites henrici and Cyrillaceaepollenites megaexactus, which in
warmer phases (VI and VIII) were abundant, in this phase hardly reach
ten percent. The pollen of palms and Araliaceaepollenites edmundi occurs
regularly, making up 1 to 1.5 per cent, while that of Hedera, Sapotaceae,
Tilia, Eucomia, Reevesia and Itea appears only sporadically. The presence
of pollen grains of the genera Reevesia (the family Sterculiaceae) and
Itea (the family Saxifragaceae) undoubtedly indicates a very warm climate
in Phase X. At present, the genera Reevesia and Itea are distributed in
the tropical and subtropical areas of South-eastern Asia.

Phases XI and XII
\

The palynological pictures of the highermost layers of coal and accom-
panying clays, assigned to Middle Polish Beds (Ciuk, 1970), pose the grea
test interpretative problems. In the southern part of the territory under
study, the pollen spectra from the; Ustronie profile are in conformity with
the results of palynological analyses obtained by Thiergart (1937) from
the deposits of Lusatian Bed 1 at the "Clara III" mine. Despite a con
siderable percentage of pollen forms, representing temperate and transi
tional elements, which occur in pollen spectra of the highermost coal
layer of the Ustronie profile, the content of species representing warmlike
elements, such as Araliaceaepollenites edmundi (14 per cent), Rhooidites
pseudocingulum (22 per cent), Symplocaceae, Eucomia, etc. is also large.

The deposits of Lusatian Bed 1 in the climatic-stratigraphic diagram
of the Neogene are identified by Mai (1967) with climatic phase XII, whose
climate he determines, on the basis of macroflora, as nearly subtropical
and compares with that of phase X. He emphasizes, however, that about
50 per cent of the species described from the deposits of this phase are
among the Arctic-Tertiary elements, even despite the appearance of the

2'
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mastixial flora. On the basis of the observations of macroflora, Mai finds
that during the period of the Late Neogene younger climatic phases were
gradually and consistently enriched in the representatives of the Arctic
-Tertiary element.

Phase XIII

On the territory of Lusatia, this phase was characterized by Mai as a
period of the formation of small layers of brown-coal and accompanying
clays overlaying the deposits of Lusatian Bed 1. In the Polish diagram
of Ciuk (1970), all of them are deposits of the Middle Polish Beds with a
strongly developed layer of lignite or what is known as the Middle Polish
layer.

In Lusatia, the flora from the deposits, which correspond to phase XIII,
is marked by a far-reaching impoverishment of warmlike elements. Nearly
90 per. cent of the species are representatives of the Arctic and inter
mediate elements. Since those times, a great majority of the representa
tives of the laurileafy flora has disappeared completely from the territory
of Central Europe as a result of the deterioration in climate (Mai, 1967).
The climate of this phase is characterized by Mai as temperate and wet,
with a frosty winter.

In the profiles elaborated from the territory cif Great Poland, palyno
logical pictures from the highermost layers of coal and accompanying
clays display a far-reaching decrease in the number of pollen species
representing warmlike elements. The pollen of pine, alder and Nyssa is
a predominant component, with that of Sciadopitys, Betula and Ulmus
being also frequent. The pollen of the Taxaceae, Taxodiaceae and the
spores of the Polypodiaceae occur abundantly in some samples. Micro
and macrospores of the AzoHa have also been found in this part of the
profiles. Such pollen conditions were also observed by Grabowska in the
materials from the Lusowo boring in the environs of Poznan.

The palynological pictures of coal layers from the region. of Great Po
land considerably depart from those observed in the deposits of Lusatian
Bed 1 and brown-coal series I from the Ustronie boring. It seems that these
differences are so great that the time of the formation of these brown-coal
layers must not be synchronized with the period during which Lusatian
Bed 1 was formed. Likewise, the differences in the quantity of warmlike
forms occuning in the profiles of the southern and northern parts of the
area are so great that they cannot be ascribed only to a more northern sit
uation of the profiles of Great Poland as compared with those of Lusatia.
The lignite layers of the environs of Poznan seem to be formed later than
those in Lusatia and the period of their formation may be synchronized
with Mai's phase XIII.
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DESCRIPTIONS

Class Bryophyta

Genus Stereisporites Pflug, 1953
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Type species: Stereisporites stereoides (R. Potonil~ & Venitz, 1934) Thomson & Pflug, 1953

Stereisporites (Stereisporites) involutus (Doktorowicz-Hrebnicka, 1960)
Krutzsch, 1963
(PI. II, Fig. 5a, b)

1960. Sporites stereoides R. Pot. & Ven. forma involuta Dokt.-Hrebn.; J. Doktoro
wicz-Hrebilicka, p. 72, PI. 15, .Fig. 2.

Material:. - Four well-preserved specimens.
Description. - In polar view, triangular-rounded in outline, size 25

to 30 !-t. Exine two-layered, 15 to 2 lA. thick, slightly thickened at corners.
Outer layer with a fine, rugulate sculpture. Arms of the Y-mark, up to one
third of radius with bands of a smooth exine.

Botanical affinity. - Family Sphagnaceae.
Remarks. - Described by Doktorowicz-Hrebnicka as a form, Stereispo

rites involutus was raised by Krutzsch (1963) to the rank of species with
several subspecies. Specimens under study differ from S. (St.) involutus
involutus in a more distinct sculpture.

Occurrence (in the area described). - Upper Miocene (phase XIII), Ocz
kowice.

Stereisporites (Stereisporites) stereoides gracilioides Krutzsch & Sontag,
1963

(Pl. II, Fig. 2)

1963a. Stereisporites (Stereisporites) gracilioides W. Kr. & Sontag; W. Krutzsch, p. 44,
PI. 3, Figs 34-36.

Material. - Three specimens.
Description. - Triangular-rounded in polar view; size 25 to 28 !-t. Exine

two-layered, less than 1 !L thick; both layers equal in thickness, outer
smooth or with an indistinct sculpture. Arms of Y-mark straight, narrow,
reaching equator.

Botanical affinity. - Probably the family Sphagnaceae.
Remarks. - The characters of specimens under study are in complete

conformity with Krutzsch's (1963a) description and illustrations.
Occurrence (in the area described). - Upper Miocene (phase XIII), Ocz

kowice.
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Stereisporites (Stereisporites) megastereis Krutzsch, 1963
(PI. II, Fig. 6)

1963a. Stereisporites (Stereisporites) megastereis W. Kr.; W. Krutzsch, p. 46, PI. 5,
Figs 19-22.

Material. - Eight specimens.
Description. - Acutely triangular in outline, size 26 to 30 f!. Exine two

layered, 2 f! thick. Outer layer one-third of the thikness of inner, surface
smooth. A separated contact area with a fine structure of the inner exine
layer is distinctly visible on proximal face. Y-mark distinct, its arms half
the length of radius.

Botanical affinity. - Family Sphagnaceae.

Remarks. - The characters of specimens under study are in conformity
with Krutzsch's (1963a) description and illtistrations. A distinctly separated
contact area is a particularly conspicuous character. A similar form is des
cribed by Stuchlik (1964) as Sphagn,um sp. - Stereisporites stereoides
(R. Pot. & Ven.).

Occurrence (in the area described). - Miocene (phases VII, IX and
XIII), Oczkowice, Mosina, Krosinko.

Stereisporites (Stereigranisporis) d. granulus Krutzsch & Sontag 1963
(Pl. II, Fig. 3)

1963. Stereisporites (Stereigranisporis) granulus W. Kr. & Sontag; W. Krutzsch, p. 86,
PI. 24, Figs 13-16.

Material. - One specimen.
Description. - In polar view triangular, rounded, size 22 IJ.. Exine two

layered, 2 I.l thick, thickened at corners; outer layer equalling inner in
thickness, except at corners where it is twice as thick. Sculpture verrucate,
verrucae less than 0.5f! high and about 0.5 IJ. wide at the base. Y-mark with
straight arms up to three-quarters of radius.

Remarks. - The specimen from Ustronie is very similar to those of
Stereisporites (Stereigranisporis) granulus, from which it differs only in
a much thicker exine.

Botanical affinity. - Probably the family Sphagnaceae.
Occurrence (in the area described). - Upper Miocene (Phase XII),

Ustronie.

Class Pteridophyta

Genus Leiotriletes (Naumowa, 1937) R. Potonie & Kremp, 1954
Type species: Leiotriletes sphaerotriangulus (Loose, 1932) R. Potonie & Kremp, 1954
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Leiotriletes triangulatoides Krutzsch, 1962
(Pl. I, Fig. 4)

1962. LeiotriZetes triangulatoides W. Kr.; W. Krutzsch, p. 24, PI. 2, Figs 1-3.
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Material. - Three specimens.
Description. - In polar view triangular, obtuse, concave, size 35 to 40 !J..

Exine two-layered, about 1 ~ thick in lateral and 1.5 !J. in angular parts.
Arms of Y-mark reaching nearly a half of radius.

Remarks. - A secondary structure, probably a result of organic corro
sion (bacteria, viruses) occurs both in the specimens under study and those
of this species described by Krutzsch (1962).

Botanical affinity. - Unknown.
Occurrence (in the area described). - Middle Oligocene, Tarn6wka.

Leiotriletes maxoides maxoides Krutzsch, 1962
(Pl. I, Figs 1,7)

1962b. Leiotriletes maxoides W. Kr.; W. Krutzsch, p. 18, PI. 2, Figs 1-3.

Material. - Twenty-five specimens.
Description. - In polar view triangular, obtuse-convex, with widely

rounded corners; size 75 to 80 ~. Exine two-layered, to 3 I.l thick, smooth.
Outer layer three times as thick as inner, in angular parts more strongly
thickened. Y-mark with short arms up to half radius. A labiate swelling of
exine occurs parallel to the arms of Y-mark.

Remarks. - The swelling of exine, paralleling the arms of Y-marks, is
a (:haracter of this subspecies. Several specimens described under various
names, among them those from Poland (Lygodium-Sporites adriennis
R. Pot. & Gel!., Romanowicz, 1961), may be assigned here on the basis of
this character.

Botanical affinity. - Family Schizaeaceae, genus Lygodium.
Occurrence (in the area described). - Middle and Upper Oligocene, Tar

n6wka, Gierlachowo.

Leiotriletes maxoides maximus (Pflug, 1953) Krutzsch, 1959
(PI. I, Fig. 3)

1953. Divisisporites maximus Pf.; P. W. Thomson & H. Pflug, p. 52, PI. 1, Fig. 57.

Material. - Two specimens.
Description. - In polar view triangular, obtuse-straight, with widely

rounded corners; size more than 80 !J.. Exine more than 3 ~ thick, poly
layered, smooth. Outer layer strongly thickened at corners. Arms of
Y-mark straight, forking, equalling two-thirds of radius.

Remarks. - The swellings of exine parallel to the arms of Y-mark are
lacking in this subspecies.
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Botanical affinity. - Family Schizaeaceae, genus Lygodium (?).
Occurrence (in the area described). - Upper Oligocene, Lower Miocene,

Gierlachowo.

Genus Punctatisporites Ibrahim, 1933

Type species: Punctatisporites punctatus (Ibrahim, 1932) 1933

Punctatisporites sp.
(PI. I, Fig. 2)

Material. - One specimen.
Description - Spore oriented somewhat obliquely, strongly elongate

polarly; size 48 f.,L. Exine poly-layered. The innermost layer very thin
(about 0.5 fl), the middle one the thickest (about 1.5 f.,L) and the outer
0.5 fl thick, with a punctate sculpture. Arms of, Y-mark wide, stragiht 15 fl
long, with thickenings of exine running along them.

Occurrence (in the area described) . .-'>- Lower Miocene, Ustrqnie.

Genus Trilites Cookson, 1947 ex Couper, 1953

Type species: Trilites'tuberculiformis CookSon, 1947

Trilites microvallatus Krutzsch, 1967
(PI. II, Figs 7, 8)

1967b. Trilites microvallatus W. Kr.; W. Krutzsch, p. 76, PI. 20, Figs 8-11.

Material. - A dozen or so specimens.
Description. - Concave-triangular in polar view, with widely rounded

corners; spore diameter 28 to 34 f.,L. Exine two-layered, about 2 fl thick,
uniform in thickness. Outer layer with a verrucate sculpture, verrucae
wide, low, fairly closely spaced. Y-mark situated on a distinct elevation, its
arms straight, about two-thirds of radius.

Remarks. - Specimens of T. microvallatus are very similar to those of
T. multivallatus (= Corrugatisporites solidus subsp. multivallatus Pf.)
described by Potonie from the Eocene of Geiseltal, G.D.H., but differ from
them primarily in size.

Botanical affinity. - Family Schizaeaceae, genus Lygodium.
Occurrence (in the are described.) - Middle Oligocene, Tarn6wka, Gier

lachowo, Krosno, Mosina.

Trilites multivallatus (Pflug, 1953) Krutzsch, 1959
(PI. II, Frigs lOa, b)

1953. CorTugatisporites solidus multivallatus Pi.; P. W. Thomson & H. Pflug, p. 55,
PI. 2, Figs 37, 38.
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Material. - A dozen or so specimens.
Description. - Triangular or concave-triangular in outline; size 38 to

50 !--t. Exine consisting of two layers about 3 I.l thick. Surface covered with
a coarse, verrucate sculpture of the corrugate type. Y-mark distinct, its
arms up to two-thirds of radius.

Remarks. - This species, erected by Krutzsch on the basis of Corruga
tisporites solidus multivallatus, is similar to Trilites microvallatus, except-
for its size and coarseness of sculpture. In Central Europe common from
Middle Oligocene through the Upper Miocene.

Botanical affinity. - Family Schizaeaceae, probably the genus Lygo
dium.

Occurrence (in the area described). - Middle Oligocene through Middle
Miocene, various localities.

Genus Favosisporis Krutzsch, 1959

Type species: Favosisporis trijavus, Krutzsch, 1959

Favosisporis trifavus Krutzsch, 1959
(PI. II, Fig. 9)

1959a. Favosisporis trifavus W. Kr.; W. Krutzsch, p. 127-128.

Material. - More than twenty specimens.
Description. - Convex-triangular to rounded-triangular in outline; size

32 to 40 !--t. Exine consisting of two-layers, to 2 I.l thick. Outer layer identical
in thickness with inner, densely covered with flat, widely rounded verrucae
2 to 3 !--t in diameter and 1.5 I.l high. Y-mark slightly elevated, its arms stra
ight, reaching to three-quarters of radius.

Remarks. - Various species of the genus Favosisporites were included
in the illustration of the group trifavus (Krutzsch, 1958). In 1959a, Krutzsch
presented diagrams of the genus Favosisporis and F. trifavus without
illustrating them. An illustration and description of this species are given
only in Parts IVN of this atlas (Krutzsch, 1967b).

Botanical affinity. - Family Cyatheaceae, genus Cyathea.
Occurrence (in the area described). - Middle Oligocene to Miocene,

Tarn6wka, Mosina, Krosno.

Genus Camarozonosporites Pant, 1954 ex R. Potonie, 1956

Type species: Camarozonosporites creataceus (Weyland & Krieger, 1953) R. Potonie,
1956

Camarozonosporites heskemensis (Pflanzl, 1955) Krutzsch, 1959
(PI. II, Figs 12a, b)

1955. CinguZatisporites heskemensis Pflanzl; F. Miirriger & G. Pflanzl, p. 83, PI. 5,
Figs 1-3.
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Material. - Ten specimens.
Description. - Convex-triangular in outline; size 28 to 35 ll. Exine

consisting of two layers, inner layer at corners as thick as outer, in the
middle part three or four times as thick. The entire exine at corners about
1 II thick, in the middle part about 4 I..t. thick. Y-mark distinct, its arms
straight, reaching to two-thirds of radius. Sculpture, formed by labyrint
hine arranged lists 1-1.5 I..t. wide, is developed on the distal face.

Remarks. - A form, very similar morphologically, is known from the
Paleocene of Texas. (Elsik, 1968) as Sphagnum bimammatus (Naumova
& Bolhovit, 1963). In Stuchlik's (1964) work, this species is illustrated and
described as Lycopodium cernuum.

Botanical affinity. - Family Lycopodiaceae, Lycopodium cernuum
(Stuchlik, 1964).

Occurrence (in the area described). - Middle Oligocene, Mosina, Tar
n6wka.

Camarozonosporites (Hamulatisporis) rarus (Doktorowicz-Hrebnicka 1960)
Krutzsch 1963
(PI. II, Fig. 11)

1960. Lycopodium forma Tara Dokt.-Hrebnicka; J. Doktorowicz-Hrebnicka, p. 74,
PI. 16, Fig. 16.

Material. - Three specimens.
Description. - Rounded-triangular in equatorial outline; size 48 to 53 I..t..

Exine to 3 J.l. thick, covered on distal face witp narrow, listlike processes
forming sculpture of the hamulata type. Y-mark distinct, its arms straight,
up to two-thirds of radius. Inter-arm areas covered with coarse-verrucate
sculpture which turns equatorially in a labyrinthine one.

Remarks. - The species was erected by Krutzsch on the basis of a from
described by Doktorowicz-Hrebnicka from the Miocene. Later, it was found
in the deposits of various ages (Pliocene, Miocene, Lusatian Bed 2; Upper
Oligocene - Lusatian Bed 4).

Botanical affinity. - Probably the family Lycopodiaceae.
Occurrence (in the area described). - Middle Oligocene, Tarn6wka.

Genus Cicatricosisporites R. Potonie & Gelletrich 1933

Type species: Cicatricosisporites dorogensis R. Potonie & Gelletrich 1933

Cicarticosisporites dorogensis R. Potonie & Gelletrich, 1933
(PI. IV. Fig. la, b)

1933. Cicatricosi-sporites dorogensis R. Pot. & Gell.; R. Potonie & J. Gelletrich,
p. 522, PI. 1, Figs 1-3.
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Material. - Three specimens.
Description. - Rounded-triangular in outline, size 48-57 1-1-. Exine con

sisting of two layer to 5 /.l thick with a listlike sculpture. Lists and spaces
between them about 2 1-1- wide. They do -not reach the Y-mark. Along the
arms lack of sculpture. On the distal face, lists rectilinear. Y-mark distinct,
with straight arms reaching about two-thirds of radius.

Remarks. - Very common in the Early Tertiary deposits, this species
terminates its occurrence in the Middle Oligocene.

Botanical affinity. - Family Schizaeaceae, the genera Mohria and Ane
imia. Spores with a listlike sculpture are also met within the families Par
keniaceae and Diksoniaceae.

Occurrence (in the area described). - Middle Oligocene, Mosina boring.

Cicatricosisporites chattensis Krutzsch, 1961
(PI. III, Fig. la, b, c; PI. IV, Fig. 3a, b)

1961. Cicatricosisporites chattensis W. Kr.; W. Krutzsch, p. 334/5, PI. 1, FiiS 1-2.

Material. - Eight specimens.
Descriptions. - Triangular in outline; size 45 to 62 1-1-. Exine about 2 I.l.

thick, covered with very high (to 4 fl) and wide (to 4 1-1-), listlike processes;
lists with uneven margins, which are higher in the middle part of walls
than in corners. Running parallel to equator they do not reach the arms of
Y-mark. Y-mark slightly elevated, its arms nearly equal to radius.

Remarks. - This is a very characteristic species, easily identifiable,
even in fragments, due to the structure of its lists.

Botanical affinity. - Unknown.
Occurrence (in the area described). - Middle Oligocene; Tarn6wka.

Genus Polypodiaceoisporites R. Potonie, 1956

Type species: Polypodiaceoisporites speciosus (R. Potonie 1934) 1956

Polypodiaceoisporites marxheimensis (Miirriger & Pflug, 1952) Krutzsch
1959"

(PI. IV, Fig. 2a, b)

1952. Triradiato-sporites marxheimen Miirr. & Pf. F. Miirriger & H. Pflug, PI. 11,
Fig. 2.

Material. - Five specimens.

Description. - Triangular obtuse-convex in outline and with a distinct,
high ring around the equator; size 68 to 83 f<l. Cingulum 6 to 7 1-1- wide in the
central part of walls, slightly narrower in corners. On the proximal face,
sculpture coarse-verrucate, near ¥ -mark consisting of separate verrucae,
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near equator of fused verrucae. On the distal face, sculpture in the form of
labirynthine arranged lists 5 to 7 1-1 wide. Y-mark distinct, with straight
arms, nearly reaching the equator.

Remarks. - The species Polypodiaceoisporites marxheimensis was only
illustrated by Miirriger & Pflug (1952). Its first description was given by
Thomson & Pflug (1953), who changed the genus from Triradiato-sporites
into Cingulatosporites. In 1959a, Krutzsch included the species C. marxhei
mensis in the genus Polypodiaceoisporites, redescribed by R. Potonie in
1956.

Botanical affinity. - Family Dicksoniaceae, the genus Cibotium.
Occurrence (in the area described). - Middle Oligocene, Tarn6wka, Mo

sina.

Genus Neogenisporis Krutzsch, 1962

Type species: Neogenisporis neogenicus Krutzsch, 1962

Neogenisporis neogenicus Krutzsch, 1962
(PI. III, Figs 2a, b, 3)

1962a. Neogenisporis neogenicus W. Kr.; W. Krutzsch, p. 267-8, PI. 1, Figs 1-4.

Material. - A dozen or so fairly well preserved specimens.
Description. - Concave-triangular in outline; in corners walls at an

angle of 1200 to each other; size 38 to 47 1-1; polar axis 25 to 30 !! long. Exine
polylayered, the thickest (2 to 3 }1) in the central part of walls and consider
ably thinner (about 1.5 1-1) in corners. The arms of Y-mark straight, not
bifurcate, reaching equator. On the distal face the folds of exine run foll
owing the Y-mark.

Remarks. - This species is considered by Krutzsch (1962) as a typical
representative of. the Arctic-Tertiary element in the Later Tertiary and
for this reason it has been assi5ned in the profiles under study to types
characteristic of the temperate climate.

Botanical affinity. - Family Cyatheaceae, probably the genus Cyathea.
Occurrence (in the area described). - Few specimens occurring in the

Middle and Upper Miocene of Ustronie, Gierlachowo, Mosina and Slepucho
woo

Genus Baculatisporites Thomson & Pflug, 1953 emend. Krutzsch, 1967

Type species: Baculatisporites primarius (Wolff, 1934) Thomson & Pflug, 1953

Baculatisporites primarius primarius Krutzsch, 1967
(PI. V, Fig. 1)

1967b. Baculatisporites primarius primarius W. Kr.; W. Krutzsch, p. 54, PI. 9, Figs 1-12.
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Materrial. - More than 30 well-preserved specimens.
Description. - Round in outline; size 40 to 48 fA-.Y-mark fine, arms up

to half of radius. Exine consisting of one layer, 0.5 to 1 ~ thick, covered
with widely and irregularly spaced processes to 1 J..L high, about 0.5 to 1 fA
in diameter at the base, and rounded or somewhat tapering at the apex.

Remarks. - Wolff's (1934) species Sporites primarius was later frequ
ently cited in literature. In 1967 b, Krutzsch erected, within this species,
five new subspecies, based on the differences in size and the character of
sculpture. The characters of the species, described and illustrated by
Wolff, are in conformity with those of the subspecies Baculatisporites pri
marius primarius.

Botanical affinity. - Family Osmundaceae.
Occurrence (in the area described). - Middle Oligocene of Tarnowka

and Middle and Upper Miocene of Ustronie, Gierlachowo, Golf:bin Stary
and Pecno.

Baculatisporites primarius major (Raatz, 1937), Thomson & Pflug, 1953
(PI. v, Figs 2a, b; 3)

1937. Sporites primarius major Raatz; G. V. Raatz, p. 12, PI. 1, Fig. 14.

Material. - Eight specimens.
Description. - Round in outline; size 68 to 78 J..L. Y-mark with short

arms reaching at most a half of radius. Exine monolayered, about 1 to 1.5 ~

thick, covered with widely and irregularly spaced verrucate processes 1 to
1.5 J..L in height and diameter at the base.

Remarks. - This subsp~cies was erected by Raatz (1937). In 1953,
Thomson and Pflug changed the generic name into Baculatisporites. In
1967b, Krutzsch revalorized the subspecies of Raatz.

Botanical affinity. - Family Osmundaceae. According to Krutzsch,
spores most similar morpholo'gically occur in the species Osmunda rachelli
and Osmunda presliana.

Occurrence (in the' area described.) - The deposits from the Middle
and Upper Miocene of the Oczkowice, Gierlachowo, Tarnowka and Mosina
borings.

Baculatisporites nanus nanus Krutzsch, 1967
(PI. v, Figs 2a, b; 3a, b)

1934. Sporites nanus Wolff; H. Wolff, p. 66, PI. 5, Fig. 9.

Material. - Fifteen specimens.

Description.:- Round in outline; size 27 to 35 J..L. Y-mark with narrow,
relatively long arms, reaching three-quarters of radius. Exine consisting of
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one layer, thin (mostly less than 0.5 1-\-), covered with separate, wide, short
baculae.

Remarks. - Specimens of B. nanus nanus are frequent in all horizons of
the Later Tertiary. They are smaller than other species of Baculatisporites.

Botanical affinity. - Family Osmundaceae.
Occurrence (in the area described). - Lower, Middle and Upper Miocene

in the Gierlachowo, Oczkowice and Ustronie borings.

Baculatisporites nanus baculatus (Krutzsch, 1959) 1967
(PI. V, Fig 4a, b)

1959a. Baculatisporites baculatus W. Kr.; W. Krutzsch, p. 141.

Material. - Five specimens.
Description. - Round in outline; size 30 to 40 1-\-. Y-mark with straight,

long arms sometimes reaching equator. Exine thin. Sculpture baculate;
baculae spaced, about 0.5 I-\- in diameter and to 1.5 ~ long.

Remarks. - It differs from the specimens of B. nanus nanus in somew
hat larger dimensions and primarily in the elements of sculpture, which
are narrower and longer.

Botanical affinity. - Family Osmundaceae.
Occurrence (in the area described). - Upper Miocene, sporadically,

in Ustronie, Gierlachowo, Nowa Wies borings.

Baculatisporites quintus quintus Krutzsch, 1967
(PI. v, Figs 5a, b)

1953. Rugulatisporites quintus Th.. & Pf.; P. W. Thomson & H. Pflug, p. 56, PI. 2,
Figs 44-47.

Material. - A dozen or so specimens.

Description. - Round in outline; size 36 to 60 1-\-. The arms of Y-mark
narrow up to two-thirds of radius. Exine consisting of one layer about 1 ~

thick, covered with closely spaced conical processes, sometimes fused in
the base and forming a listlike sculpture, with its elements varying in
height within limits of 1 to 2 ~.

Remarks. - Specimens of this species are frequently met in literature
under various 'generic names. Due to an indubitable similarity to the family
Osmundaceae, all forms of this type were assigned by Krutzsch (1967b) to
the genus Baculatisporites.

Botanical affinity. - Family Osmundaceae.

Occurrence (in the area described). - Few specimens in various strati
graphic horizons from the Middle Oligocene through the Middle Miocene,
the Ustronie, Oczkowice and Nowa Wies borings.
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Genus Retitrilites (van der Hammen ex Pierce, 1961)
emend. Doring et al., 1963

Type species: Retitrilites gtobosus Pierce, 1961

Retitrilites lusaticus Krutzsch, 1963
(Pl. VI, Figs la, b; 3a-c)

1963a. RetitriUtes tusaticus W. Kr.; W. Krutzsch, p. 96, Pl. 29, Figs 1-6.
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Material. - Five specimens.
Description. - Subround in outline; size 33 to 38 fl. Exine consisting of

two layers, both layers equal in thickness. The surface covered with listlike
processes about 1.5 to 2 ,.... hi'gh, forming a reticulum with relatively large,
subround meshes about 6 to 8 J! in diameter. On distal face, reticulum
strongly developed. On proximal face, polar area almost completely devoid
of sculpture. Y-mark distinct, its arms straight, equalling three-quarters
of radius.

Remarks. - Specimens in the material under study are larger than
those described'-by Krutzsch (1963a).

Botanical affinity. - Lycopodium.
Occurrence (in the area described). - Middle Oligocene, Tarn6wka.

Retitrilites oligocenicus Krutzsch, 1963
(Pl. VI, Fig. 2)

1963. RetitriHtes oUgocenicus W. Kr.; W. Krutzsch, p. 92, PI. 27, Figs 9-13.

Material. - Two specimens.
Description. - Rounded-triangular in outline; size 31 to 35 ,..... Exine

consisting of two layers about 1 J! thick. Outer layer covered on distal face
with baculate processes to 2.5 ,.... high. A thin film between them forms
a polygonally meshed reticulum, with particular meshes to 5 J! in diameter.
Proximal face without sculpture. Y-mark well developed, its armes equall
ing two-thirds of radius.

Remarks. - Spebimens of this species are similar to those of Retitriletes
verrucatus (Krutzsch, 1963a), from which they differ, however, in the lack
of elevation near Y-mark, in a slightly different shape and the length of
the arms of Y-mark.

Botanical affinity. - Lycopodium.

Occurrence (in the area described). - Middle Oligocene, single speci
mens from the Mosina boring.
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Genus Reticulosporis Krutzsch, 1963

Type species: Reticulosporis miocenicus (Selling, 1944) Krutzsch, 1959

Reticulosporis miocenicus (Selling, 1944) Krutzsch, 1959
(PI. VI, Fig. 4)

1944. Schizaea miocenica Selling; O. H. Selling, p. 68, PI. 4, Fig. 46.

Material. - Three specimens.
Description. - Widely beanlike in equatorial view; 85 to 100 ,..., in size.

Polar axis 65 to 7& ,..., long. Exine consisting of two layers, about 3 f.l thick.
Outer layer, twice as thick as inner. Sculpture in the form of conical
processes about 1 f.l high, fused togeth~r at the base and with blunt apices.
The processes form a reticulum with its meshes about 2 ,..., in diameter.
Monolete straight, relatively long.

Remarks. - Spores of this species are, according to Krutzsch (1963a),
relatively small (about 70 ,...,), this being one of the characters differing them
from R. polonicus. In the material under study, the size ratio of the
specimens of these species is opposite. Specimens, in which the structure of
the reticulum and prpcesses of sculpture is characteristic of R. miocenicus,
are larger.

Botanical affinity. - Family Schizaeaceae. According to Selling (1944)
a probable affinity to Schizaea pusilla, a Recent South American species.

Occurrence (in the area described). - Middle Miocene, Gierlachowo.

Reticulosporis polonicus Krutzsch, 1959
(PI. VI, Fig. 5)

1959a. Reticulosporis polonicus W. Kr.; W. Krutzsch, p. 229.

Material. - Two specimens.
Description. - Widely beanlikein equatorial view. Monolete short,

equator diameter 63 to 65 f.l long. Exine consisting of two layers, about
3.5 ,..., thick. Its inner layer smooth, many times thinner than outer. Outer
thick, with an uneven, serrate margin, covered with baculate proc sses
about 2 ~l high, regularly and closely spaced, forming a network with
hexagonal meshes. Meshes about 2.5 to 3 ,..., in diameter.

Remarks. - This species was first illustrated by J. Doktorowicz-Hreb
nicka (1954) who assigned its species to the Recent Schizaea scottsbergi.
In 1959a, Krutzsch described a new genus, Reticulosporis in which he in
cluded the species illustrated by Doktorowicz-Hrebnicka, and gave it a new
name R. polonicus.

Botanical affinity. - Probably the family Schizaeaceae.
Occurrence (in the area described). - Middle Miocene, Gierlachowo.
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Genus Laevigatosporites Ibrahim, 1933

Type species: Laevigatosparites vuLgaris (Ibrahim, 1932), 1933

Laevigatosporites haardti haardti Krutzsch, 1967
(PI. VII, Fig. 2)
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1934. Sporites haardti R. Pot. & Ven.; R. Potonie & H. Venitz, p. 13, PI. 1, Fig. 13.

Material. - Many well preserved specimens.
Description. - Beanlike in equatorial and oval in polar view. Diameter

of species 32 to 40 !-l; length of polar axis about 25 to 30 ~. Exine monolayer
ed, about 1 to 2 ~ thick. Monolete relatively long (20 to 25 fl), rectilinear,
not bifurcate.

Remarks. - It was separated from L. gracilis and L. nutidus by Krut
zsch (1967b), who did it on the basis of dimensions, assuming 30 and 45 fl as
limiting values.

Botanical affinity. - Family Polypodiaceae.
Occurrence (in the area discribed). - Oligocene and Miocene, very

numerous, sometimes even abundant in all profiles.

Laevigatosporites nutidus nutidus Krutzsch, 1967
(PI. VII, Fig. 1)

1960. Polypodiaceae - Sporites haardti R. Pot. & Ven forma nutidus Mamczar;
J. Mamczar, p. 23, PI. 1, Fig. 9.

Material. - Ten well preserved specimens.
Description. - Oval in equatorial view. Equatorial diameter 45 ~, polar

axis 30 to 35 fl. Monolete long, not bifurcate. Exine consisting of two layers,
smooth.

Remarks. - On the basis of size, this species was separated by Krutzsch
(1967b) from L. haardti. In the material under study, rare specimens of
L. nutidus occur in the upp~r sectors of profiles (Middle Polish Beds).

Botanical affinity. - Family Polypodiaceae.
Occurrence (in the area described). - Upper Miocene of the Ustronie

and Oczkowice profiles.

Laevigatosporites gracilis Wilson & Webster, 1946
(PI. VII, Fig. 3)

1946. Levigato-sporites graciLis Wilson & Webster; L. R. Wils,on & B. M. Webster,
p. 273-274, Fig. 4.

Material. - More than 50 specimens.
Description. - Beanlike in outline in equatorial view. Diameter 23 to

27 ~, polar axis 16 to 19 fl. Exine consisting of one layer, smooth, less than
1 !-l thick. Monolete, 16 to 20 !-l long, rectilinear.

3 Acta Palaeontologica nr 3/74
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Remarks. - In conformity with Krutzsch's (1967b) division, all speci
mens with a smooth exine and less than 30 f.l in diameter are assigned to
this species.

Botanical affinity. - Family Polypodiaceae.
Occurrence (in the area described). - Miocene: Ustronie, Oczkowice,

Gierlachowo, Krosno and Gol~bin Stary borings.

Levigatosporites sp.

Material. - One specimen.
Description. - In equatorial view widely oval in outline, with a slight

flattening near the contact margin. Diameter 44 f.l, polar axis 33 Il-. Exine
consisting of two layers, thick. Inner layer less than 1 f.l thick, outer twice
as thick, covered with low and wide verrucae.

Remarks. - Up to now no species with similar features have been des
cribed.

Botanical affinity. - Probably the family Polypodiaceae.
Occurrence (in the area described). - Lower Miocene, Wirczyn.

Genus Verrucatosporites Thomson & Pflug, 1953

Type species: Verrucatosporites alienus (R. Potonie, 1931) Thomson & Pflug, 1953

Verrucatosporites histopteroides Krutzsch, 1962
(PI. VII, Fig. 6a, b)

1962a. Verrucatosporites histiopteroides W. Kr.; W. Krut~sch, p. 269, PI. 2, Figs 1-6.

Material. - A few well preserved specimens.
Description. - Oval in polar and Widely beanlike in equatorial view.

Equator diameter 45 to 65 Il-. Monolete about two-thirds of diameter, rectil
inear, not bifurcate. Exine polylayered, about 2 to 3 f.l thick, covered with
closely spaced, flat, polygonal verrucae varying from 5 to 8 Il- in diameter
and 3 to 5 f.l in height.

Remarks. - In this species, two subspecies differing in size only, were
distinguished by Krutzsch (1967b), who assumed the value of 50 Il- as a
boundary between them. In the material under study, both of them were
found, but, due to a small number of specimens, they were treated as one.
Krutzsch considers this species as a typical form of tropical flora.

Botanical affinity. - Family Polypodiaceae. According to Krutzsch
(1962a) it is probably related toHistiopteris (Pteris) incisa, an only stillliv
ing species of the genus Histiopteris.

Occurrence (in the area described). - Middle Miocene, phase VIII;
Ustronie, Gierlachowo.
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Ve'rrucatosporites favus (R. Potonie, 1931c) Thomson & Pflug, 1953
(PI. VII, Fig. 9)

1931c. Polypodii (?) - sporites favus R. Pot.; R. Potonie, p. 556, Fig. 3.
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Material. - Eight well preserved specimens.

Description. - Convex-beanlike to oval in equatorial view. Diameter
42 to 64 1-1-. Monolete equalling in length two-thirds the diameter of spore.
Exine polylayered, about 3 f.l thick, covered with closely spaced, low verru
cae 3 to5 f.l in diameter and 2f.l high.

Remarks. - Specimens in the material under study differ from those
of V. favus ina less regular sculpture.

Botanical affinity. - Family Polypodiaceae. Krutzsch (1967) compares
it with some species of the 'genus Polypodium.

Occurrence (in the material under study). - Neogene phases VI and
VIII of the Ustronie, Nowa Wies, Pecno and Tarnowka boreholes.

Verrucatosporites megabalticus Krutzsch, 1967
(PI. VII, Fig. 5a, b)

1967b. Verrucatosporites megabalticus W. Kr.; W. Krutzsch, p. 180, PI. 66, Figs 1-3.

Material. - Twelve well preserved specimens.

Description. - Concave-beanlike and elongate in equatorial view. Prox
imal face concave. Equatorial diameter 48 to 52 1-1-, polar axis 25 to 27 f.l.
Exine polylayered, to 3 f.l thick, covered with closely spaced hemispherical
or even spherical verrucae to 7 1-1- in diameter and height.

Remarks. - Krutzsch considers this species as a floristic component of
cooler phases mostly of Lower Neogene and Upper Paleogene.

Botanical affinity. - Family Polypodiaceae.

Occurrence (in the area described). - Middle Oligocene only, Tarnowka
borehole.

Verrucatosporites balticus balticus Krutzsch, 1967
(PI. VII, Fig. 4a, b)

1967b. Verrucatosporites balticus balticus W. Kr. 1967; W. Krutzsch, p. 117, PI. 65,
Figs 6-8.

Material. - Ten well preserved specimens.

. Description. - Beanlike, concave-convex in equatorial view. Diameter
30 to 36 1-1-, polar axis 19 to 23 f.l. Exine, consisting of two layers, is 1.5 to 3 f.l
thick. Inner layer two times thinner than outer. Outer layer covered with
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closely spaced, polygonal verrucae about 2 !.\. high and about 3 to 4 f..l in
diameter at the base.

Remarks. - In their small size and a polygonal outline of their relativ
ely not· very high verrucae, the specimens of this su~pecies differ dis
tinctly from other species of the genus Verrucatosporites.

Botanical affinity. - Undoubtedly the family Polypodiaceae. Accord
ing to Krutzsch (1967), similar spores occur in the Recent species Nephrol
epis cordifolia and Polypodium meyenianum.

Occurrence (in the area described). - Lower Miocene (phase V), Ustro
nie boring; Middle Miocene (phase IX), Ustronie and Nowa Wies borings.

Verrucatosporites irregularis Krutzsch, 1963
(PI. VII, Fig. 9)

1963a. Verrucatosporites irregularis W. Kr.; W. Krutzsch, p. 192, PI. 72, Figs 5-8.

Material. - One specimen with a poorly preserved sculpture occurring
in the central part.

Description. - Oval in equatorial outline, with a concave proximal and
strongly convex distal part. Diameter 47 f..l; polar axis 32 ,.,., long. A two
layer exine has its outer layer covered with verrucae 1 to 2 f..l high and
varying in diameter. Verrucae are higher in the distal part, very small
near ~he monolete, which is short and straight.

Botanical affinity. - Family Polypodiaceae. According to Krutzsch
(1963a), it may be compared with the species Polypodium trisariale, Mono
gramma persicariaefolia or Campyloneurum phyllitides.

Occurrence (in the area described). - Lower Miocene, Ustronie,
phase III.

Verrucatosporites bockwitzensis Krutzsch, 1967
(PI. VII, Fig. 11)

1967b. Verrucatosporites bockwitzensis W. Kr.; W. Krutzsch, p. 190, Pi. 71, Figs 1-2.

Material - A few specimens.

Description. - Oval in equatorial outline. Monolete short, 18 !.\.. Spore
52 f..l in diameter. An one-layer wall is covered with very closely-spaced,
flat, polygonal verrucae to 7f..l in maximum diameter and to 2.5 !.\. high.

Remarks. - The diameter of the specimens is smaller than limiting
values given by Krutzsch (1967), but, because'of its very flat and large
elements of sculpture, is assigned by the present writer to Verrucato
sporites bockwitzensis.
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Botanical affinity. - Family Polypodiaceae.
Occurrence (in the area described). - Middle Oligocene, phase 20,

Mosina.

Genus Reticuloidosporites Pflug, 1953

Type species: Reticuloidosporites dentatus Thomson & Pflug, 1953

Reticuloidosporites d. dentatus Pflug, 1953
(PI. VII, Fig. 8)

1953. Reticuloidosporites dentatus Pf.; P. W. Thomson & H. Pflug, p. 60, PI. 4, Fig. 11.

Material. - One specimen.
Description. - Beanlike in equatorial view. Monolete straight, equall

ing in length a half of spore diameter. Diameter 50 J..I., polar axis 32 Il.
Exine about 1.5 Il thick, its outer layer thinner (0.5 J..I.). In proximal part,
wall smooth; in distal part - covered with closely-spaced polygonal pro
cesses in form of blunt teeth.

Remarks. - The species is considered as Lower Tertiary one (Krutzsch,
1967b).

Botanical affinity. - Unknown.
Occurrence (in the area described). - Middle Oligocene, Tarn6wka.

Incertae sedis
Genus Monoleiotrilites Krutzsch, 1959

Type species: Monoleiotrilites angustus Krutzsch, 1959

Monoleiotrilites minimus Krutzsch, 1962
(PI. II, Fig. 1)

1962b. Monoleiotrilites minimus W. Kr.; W. Krutzsch, p. 44, PI. 15, Figs 10-11.

Material. - Three specimens.

Description. --.:... Convex-triangular in outline, 25 to 27 J..I. in size. Exine
consisting of one layer, very thin (less than 0.5 Il). Y-mark distinct, with
long, straight arms nearly reaching equator. Because of a very thin wall
secondary folds occur frequently.

Remarks. - These rare specimens differ from other species of this
genus in a delicate structure.

Botanical affinity. - Unknown so far.

Occurrence (in the area described). - Upper Miocene phase XIII,
Oczk-owice.
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Genus Microfoveolatisporis Krutzsch, 1962

Type species: Microfoveolatisporis teummlitzensis Krutzsch, 1962

Microfoveolatisporis minutus sp. n.
(PI. II, Fig. 4)

Holotype: PI. II, Fig. 4
Type horizon and locality: Upper Miocene, phase XI, Ustronie. depth 140.0

140.7 m.
Derivation of the name. - After small size.

Material. - Eight specimens.
Diagnosis. - Subround in outline, size 25 to 30 !-t. Exine 0.5 !.I. thick,

consisting of two layers. Arms of Y-mark with paralleling lateral lists,
equalling a half of radius.

Description. - Spores subround in outline, small (25 to 30 !-t). Exine
very thin (mostly less than 0.5 !.I.), consisting of two layers. Outer layer,
identical in thickness with inner, displays a very distinct fine-faveolate
sculpture. Arms of Y-mark long, straight, not bifurcate, nearly reaching
equator and with lateral lists running along them.

Remarks. - This species is similar to Microfoveolatisporis apheloides
Krutzsch, 1962b, from which is differs in smaller size, thinner walls and
more distinctly developed lists accompanying the arms of Y-mark.

Botanical affinity. - Unknown. Spores of Pteridium aquilinum display
a somewhat similar structure.

Occurrence (in the area described). - Upper Miocene, Oczkowice, and
Ustronie.

Class Gymnospermae
Genus Pityosporites Seward, 1914

Type species: Pityosporites antarcticus Seward, 1914

Pitiosporites microalatus (R. Potonie, 1931) Thomson & Pflug, 1953
(PI. VIII, Fig. 3)

1931b. Piceae-poZZenites microalatus R. Pot.; R. Potonie, p. 5, Fig. 34.

Material. - More than 100 specimens.
.Description. - Bisaccate pollen grains 48 to 60 !.I. long and 28 to 40 !-t

wide. Corpus rounded-rhomboid in outline. Sacci hemispherical, Widely
mounted on corpus. Sculpture of sacci reticulate, with reticular meshes
arran'ged somewhat radially. Both proximal and distal face of wall fine';'
punctate.

Remark~. -c- Krutzsch (1971) separated P. microalatus from P. alatus
only on the basis of difference in size (boundary size 60 !.I.). P. microalatus
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has been frequently cited in literature. In 1935, Rudolph termed this type
of pollen structure as the Pinus Haploxylon type. This term was generally
accepted and widely used afterwards. Doktorowicz-Hrebnicka (1960, 1961,
1964) distinguished 17 forms of this type and Mamczar (1960) three more.
Eight of them were assigned by Krutzsch (1971) to P. microalatus as fully
fitting with the diagnose of the species.

Botanical affinity. - Genus Pinus.
Occurrence (in the area described). - Oligocene and Miocene, abundant

in all samples and only rarely less than 5 per cent.

Pityosporites alatus (R. Potonie, 1931) Thomson & Pflug, 1953
(PI. VIII, Fig. 4)

1931b. Piceae-pollenites alatus R. Pot.; R. Po1ionit\ p. 5, Fig. 31.

Material. - About hundred specimens.
Description. - Bisaccate pollen grains more than 60 IJo long (including

sacci) and 40 to 52 fA. in corpus height. Corpus rounded, 38 to 45 by 38 to
52 f!. Exine thin, less than 0.5 1Jo. Sacci hemispherical, widely mounted on
corpus, whose base equals corpus breadth and height is 28 to 35 f..l. Sculpture
on sacci distinctly reticulate, in central part mesh diameter reaching 3 to
4 11. Distal face of corpus between sacci fine-punctate, mostly narrow.
Bases of usually parallel to each other.

Remarks. - Potonie (1931b) considered this species as belonging to the
genus Picea. Later, many authors described it as a large form of P. ha
ploxylon (Thiergart, 1938; Kremp, 1949 and others). In 1951, changing his
mind, Potonie included it in the genus Abietinaepollenites. Revising this
species, Krutzsch (1971) included it (following Thomson & Pflug, 1953)
in the genus Pityosporites. P. alatus was described by many authors under
various specific names (the list of synonyms, d. Krutzsch, 1971, p. 51).

Botanical affinity - Probably the genus Pinus.
Occurrence (in the area described). - Oligocene and Miocene, in many

samples of all profiles, sometimes more than 5 per cent.

Pityosporites labdacus labdacus Krutzsch, 1971
(PI. IX, Fig. 6)

1931b. Pollenites labdacus R. Pot.; R. Potonde, p. 5, Fig. 32.

Material. - Several hundred specimens.
Description. - Bisaccate pollen grains to 85 l.l long and to 50 IJo in corpus

height. Sacci hemispherical, fused to corpus by a wide base having pa
rallel margins. On distal face, the surface of exine smooth between sacci.
On proximal, a slightly swollen exine forms an indistinct crest.

Remarks. -Krutzsch (1971) .distinguis~ed in P.labdacus·, ~hrees.ub
species differing from each other in size and in the thickness of exine.in
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the distal part of grain. He included in P. labdacus labdacus forms describ
ed by various authors mostly as the P. silvestris type.

Botanical affinity. - Genus Pinus. This type of the structure of pollen
grains is observed in many Recent species of this genus.

Occurrence (in the area described). - Oligocene and Miocene, in all
profiles, sometimes abundantly.

Pityosporites labdacus reticulatus (Doktorowicz-Hrebnicka, 1960)
Krutzsch, 1971
(PI. VIII, Fig. 7)

1960. Pinus silvestris Rudolph forma reticulata Dokt.-Hrebn.; J. Doktorowicz-Hreb
nicka, p. 77, PI. 19, Fig. 24.

Material. - A dozen or so specimens.

Description. - Including sacci, pollen 'grains are 56 to 90 ~l long, corpus
35 to 47 11 high, Sacci semicircular in outline, sculpture reticulate..Reticular

·meshes large, reaching about 10 Il, polygonal. Corpus oblate in outline.
On the proximal face exine granulate, thickened in form of a crest.

Remarks. - This subspecies was distinguished as a form in both Mam
czar's (1960) and Doktorowicz-Hrebnicka's (1960) papers. Krutzsch (1971)
acknowled'ged the authorship of the latter writer.

Botanical affinity. - Genus Pinus.
Occurrence (in the area described). - Middle Miocene in Gierlachowo

and Middle Oligocene in Tarnowka.

Pityosporites labdacus pseudocristatus (Doktorowicz-Hrebnicka, 1960)
Krutzsch, 1971

(PI. VIII, Fig, 6; PI. IX, Fig. 4)

1960. Pinus silvestris Rudolph forma pseudocristata Dokt.-Hrebn.; J. Doktorowicz
Hrebnicka, p. 77, PI. 20, Fig. 26.

Material. - Twelve specimens.
Description. - Pollen grains 42 to 93 Il long (sacci included), corpus

32 to 45 11. Sacci hemispherical. Exine with a reticulate sculpture. Reticular
meshes .fine, not forming distinct polygons. Corpus subround or somewhat
elongate in outline. The ~tructure of exine between sacci fine, on proximal
face coarse-punctate. In this part of corpus, the surface of exine uneven,
undulate. A distinct, undulating crest occurs around the corpus.

Remarks - This species was erected by Krutzsch (1971) on the b~is

of two forms, pseudocristata and pseudocristata similis, described by Dok
torowicz-Hrebnicka (1960). The latter, considerably larger form, has a so
mewhat different sculpture of sacs, marked by very large, polygonal
meshes of reticulum.
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Botanical affinity. - Genus Pinus.
Occurrence (in the area described). - In the deposits of Middle Polish

Beds of Oczkowice and in the Middle Oligocene of Tarn6wka.

Pityosporites scopuHpites (Wodehouse, 1933) Krutzsch, 1971
(PI. VIII, Fig. 1)

1933. Pinus scopuHpites Wodh.; R. P. Wodehouse, p. 488, Fig. 8.

MateriaL - Four specimens.
Description. - Pollen grains 42 to 56 !-L long and 37 to 42 /.l high. Corpus

oblate. Sacci hemispherical, widely mounted on corpus. The sculpture
of exine on sacci reticulate, its meshes not forming acute-angled polygons,
but have slightly rounded corners. Exine corpus scabrous, more distinct
on the proximal than distal face. In the proximal part, exine slightly
thickened and forming an indistinct crest.

Remarks. - Despite its being described long ago, this species is only
rarely cited in literature. Described and illustrated recently by Krutzsch
(1971), the species is rare and differs from P. minimus and P. pristinipoHis,
species related morphologically, primarily in dimensions.

Botanical affinity. - Genus Pinus. According to Wodehouse (1933),
similar in morphological type are pollen grains of the Recent species Pinus
scopulorum.

Occurrence (in the area described). - Only in Ustronie, Lower Mio
cene, phase V.

Pityosporites insignis (Naumova ex Bolchovitina, 1953) Krutzsch, 1971
(Pl. IX, Fig. 3).

1953. Pinus insignis Naumowa; N. A. Bolchovitina, PI. 13, Fig. 1.

MateriaL - Four specimens.
Description. - Pollen grains 60 to 72 !-L long and 38 to 40 /.l heigh.

Corpus 45 to 51 /.llong, oblate in polar view. The exine relatively thick, on
distal face between sacci smooth, on proximal face distinctly gemmate.
Sacci relatively small, nearly spherical, narrowly fused. Exine sculpture
reticulate, its meshes' diameters conspicuously increasing towards the cen
trum.

Remarks. - P. insignis is marked mostly by the lack of a distinct struc
ture of exine on the distal face, between sacs. Very rarely found in the
material under study.

Botanical affinity. - Genus Pinus.
Occurrence (in the area described). - Upper Miocene, Nowa Wies and

Lower Miocene, Gierlachowo.
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Pityosporites peuceformis (Zaklinskaja, 1957) KrutZsch, 1971
(PI. IX, Fig. 5)

1957. Pinus peuceformis Zaklinskaja; E. D. Zaklinskaja, p. 149, PI. 12, Figs 9-12.

Material. - Three specimens.

Description. - Pollen grains· 75 to 89 I-l long, corpus 42 to 50 ~ high.
Corpus oval, sacci subspherical. Exine on sacci reticulate, reticulum meshes
in the form of irregular polygons. Corpus exine between sacci smooth and
thickened on proximal face, forming a crest to 6 ~ high.

Remarks. - Described by Zaklinskaja from the Middle Eocene, this
species was found in some cooler Miocene phases of Germany. It differs
from others in its larger dimensions and distinct, undulate swelling of
exine on proximal face.

Botanical affinity. - Genus Pinus. This species is compared by Zaklin
skaja (1971) with Pinus peuce.

Occurrence (in the area described). - Middle Oligocene, Tarnowka.

Genus Abiespollenites Thiergart, 1937

Type species: Abiespollenites absolutus Thiergart, 1937

Abiespollenites latisaccatus (Trevisan, 1967), Krutzsch, 1971
(PI. VIII, Fig. 2; PI. X, Fig. 1)

1967. Pityosporites latisaccatus Trevisan; L. Trevisan, p. 21, PI. 12, Fig. 4a-c.

Material. - Twelve specimens.

Description. - Pollen grains 95 to 120 f.l long and 65 to 90 f.l high.
Corpus oblate, 80 to 103 ~ long. Sacci semicircular in outline, narrowly
mounted on corpus. The sculpture of exine on sacci distinctly reticulate.
The structure of the corpus exine columellar, forming on the surface la
byrinthine, fine rollers. Between sacH exine smooth. On the proximal face
exine twice as thick as on equator. On the proximal part a distinct crest
somewhat depressed at the pole.

Remarks. - According to Krutzsch (1971), this species is a typical
representative of the Arctic-Tertiary element, which from the Eocene
Oligocene boundary occurs in cooler phases only.

Botanical affinity. - The nearest morphologically is the species Abies
firma.

Occurrence (in the area described). - Miocene, Ustronie, phase V; Gier
lachowo, phase VII and Nowa Wies, phase XIII.



NEOGENE PALYNOLOGICAL CHARACTERISTICS

Abiespollenites maximus Krutzsch, 1971
(PI. XI, Fig. 2)

1971. Abiespollenites maximus W. Kr.; W. Krutzsch, p. 92, PI. 18, Figs 1-4.

349

Material. - One specimen.
Description. - Pollen grains 180 to 210 Illong. Corpus oblate 130 J.L long

and 105 Il wide. Sacci hemispherical, sculpture reticulate, its meshes ir
regularly polygonal. Corpus exine on the proximal face strongly thickened,
forming a high (to 8 Il) crest, on the distal face considerably thinner.

Remarks. - This species differs in large dimensions from all others
of this genus. In Krutzsch's opinion, this species may be compared only
with A. davidianaeformis. It is a very rare element, occurring only in
cooler Miocene phases.

Botanical affinity. - The genera Pinus or Keteleeria.
Occurrence (in the area described). - Upper Miocene, Ustronie.

Abiespollenites microsaccoides Krutzsch, 1971
(PI. x, Fig. 3)

1971. Abiespollenites mierosaccoides W. Kr.; W. Krutzsch, p. 94, PI. 19, Figs 1-3.

Material. - Five specimens.
Description. - Corpus rounded, about 90 to 100 Il long. Sacci small,

subspheroid, exine sculpture reticulate, its meshes small, irregularly po
lygonal. The exine of corpus on prOXimal face strongly thickened and
forming a crest 6 to 8 Il high, on distal face delicate, fine-punctate.

Remarks. - In their relatively small size and very strongly developed
crest, specimens of this species differ from those of all other species of the
genus Abiespollenites.

Botanical affinity. - Species Abies cephalonica and A. holophylla are
marked by a type of pollen similar morphologically.

Occurrence (in the area described). - Middle Miocene, Ustronie and
Upper Miocene, Oczkowice.

Abiespollenites dubius (Chlonova, 1960) Krutzsch, 1971
(PI. X, Fig. 2)

1960. Keteleeria dubia Chlonowa; A. V. Chlonova, p. 59, PI. 9, Ftg. 5.

Material. - Five specimens.
Description. - Pollen grains 120 to 140 Il long and 90 to 100 Il high.

Corpus suboblate, sacci subspheroid, with a polygonal reticulum, its meshes
3 to 5 Il in diameter. Exine on corpus relatively thin (2 to 3 Il), distinctly
columellar in structure, very slightly thickened in proximal part.

Remarks. - This species was first described by Thiergart (1937) from
the Miocene of Germany, as a pollen of the Keteleeria type and after-
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wards was frequently cited as this type (Kirchheimer, 1938; Leschik, 1956,
and, in Soviet literature, Chlonova, 1960; Pokrovskaya, 1956). Pollen grains
similar in the type of structure were described or illustrated from the
territory of Poland by Doktorowicz-Hrebnicka (1957), Oszast (1960), Ro
manowicz (1961), Mamczar (1961), Ziembinska' & Niklewski (1966) and
Stachurska et al. (1967, 1971).

Botanical affinity. - Genus Keteleeria.
Occurrence (in the area described). - Lower Miocene, Gierlachowo and

Niedzwiedzice.

Genus Piceapollis Krutzsch, 1971

Type species: PiceapoHis praemarianus Krutzsch, 1971

Piceapollis tobolicus (Panova, 1966) Krutzsch, 1971
(PI. XI, Fig, 1).

1966. Picea toboHca Pan-ova; L. A. Pa'nO'va, p. 220, PI. 105, Fig, 4.

Material. - Eight specimens.
Description. - Pollen grains 110 to 140 ~L long and 75 to 90 /l high.

Corpus suboblate with distal face somewhat concave. Sacci hemispherical,
with a distinct fine-reticulate sculpture. On the distal face of corpus exine
smooth, on proximal slightly thickened and forming a small crest.

Remarks. - This is an exceptionally large form of the genus Picea
pollis, differing from the type species in larger dimensions only (Krutzsch,
1971), Relatively frequent in the deposits of Central Europe. In the de
posits from the territory of Germany it is known from cooler. Miocene
phases. It was also described from the Middle and Upper Oligocene and
the Miocene of Siberia. Nagy (1969) described it as P. neogenicus from the
Miocene of Hungary. Such large forms of Pice~ were recorded in the
deposits of Poland' by Romanowicz (1961).

Botanical affinity. - Genus Picea.
Occurrence (in the area described). - Middle Oligocene, the Tarn6wka,

Mosina and Krosinko profiles.

Genus Cedripites Wodehouse, 1933

Type species: Cedripites eocenicus Wodehouse, 1933

Cedripites miocaenicus Krutzsch, 1971
(PI. XI, Fig. 3)

1971. Cedripites miocaenicus W. Kr.; W. Krutzsch, p. 120, PI. 29, Figs 1-4.

Material. - Two specimens.
Description. - Pollen grains 75 and 82 ~ long. Corpus oblate. Sacci
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hemispherical, with arcuate bases. The sculpture of sacci in the form of
a fine reticulum, its meshes radially elongate. On the distal face of corpus
between sacci exine thin, smooth, on the proximal face thickened and
forming a crest columellar in structure.

Remarks. - Specimens of the genus Cedripites occur in the material
under study very rarely and are on the whole poorly preserved.

Botanical affinity. - Probably the genus Cedrus.
Occurrence (in the area described). - Middle Miocene (phase IX), Gier

lachowo..

Genus Podocarpidites Cookson, 1947

Type species: Podocarpidites ellipticus Cookson, 1947

Podocarpidites podocarpoides (Thiergart, 1958) Krutzsch, 1971
(PI. IX, Fig. 1)

1958. Pityosporites podocarpoides Thiergart; F. Thiergart, p. 449, PI. 1, Fig. 15.

Material. - Eight specimens.
Description. - Pollen grains 50 to 85 I-t long and 35 to 42 ~ wide. Corpus

rounded or rhomboid. Reticulum on sacci distinct, its fine,polygonal
. meshes 3.5 to 4 ~ in diameter are arranged radially near distal pole. Exine
of corpus relatively thick (to 2 I-t) and having a verrucate sculpture.

Remarks. - Very similar specimens of Podocarpus were determined
by Mamczar (1960) .as forma papiliona. Specimens of Podocarpus similar
in structure were, on the other hand, considered by Doktorowicz-Hrebnicka
(1964) as forma suprema.

Botanical affinity. - Genus Podocarpus.
Occurrence (in the area described). - Middle Oligocene, Tarnowka;

Lower and Middle Miocene, Ustronie, Nowa Wies, Gierlachowo.

Podocarpidites libellus (R. Potonie, 1931) Krutzsch, 1971
(PI. IX, Fig. 2)

1931b. Pini (?) pollenites libeHus R. P,ot.; R. Potonre, p. 5, Fig. 33.

Material. - Thirty specimens.
Description. - Pollen grains 35 to 50 .~ long and 36 '~ wide. Corpus

suboblate. Sac bases on distal face parallel to and near each other. Re
ticulum on sacci distinct, radially arranged, mesh of 1.5 to 2.5 ~ in diameter.
Exine on corpus 1 to 2.5 I-t thick, with a fine sculpture and distinct co
lumellar structure, thickened in proximal and thinner in distal part.

Remarks. - Specimens of this species differ from those of P. podocar
poidites in smaller dimensions only. The limiting value between P. poro-
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carpoidites and P. libellus amounts to about 50 fl.. This species was describ
ed in literature under various generic names, including Podocarpus forma
libella from Konin (Mamczar, 1960).

Botanical affinity. - Genus Podocarpus.
Occurrence (in the area described). - Middle Miocene (phases VI and

VIII) at Gierlachowo and Middle and Upper Miocene at Ustronie.

Genus Zonalapollenites Pflug, 1953

lype species: Zonatlapotlenites igniculus (R. Potonie, 1931) Thomson & Pflug, 1953

Zonallapollenites igniculus (R. Potonie, 1931) Thomson &, Pflug, 1953
(PI. XIII, Fig. 1)

1931c. SpoTonites igniculus R. Pot.; R. Potonie, p. 556, Fig. 2.

Material. - Four specimens.
Description. - Spheroid in polar view, 43 to 55 fA. in size, with a strongly

developed, large equatorial collar to 10 I-l. wide, On proximal face sculpture
in the form of large, polygonal, flat verrucae, on distal consisting of fine,
irregular, tubercular processes.

Remarks. - This species is included in a group of species of the genus
Zonalapollenites devoid of spines on the surface of exine.

Botanical affinity. - Genus Tsuga.
Occurrence (in the area described). - Lower Miocene at Slepucho

wo and Wirczyn; Lower and Middle Miocene at Gierlachowo.

Zonalapollenites maximus (Raatz, 1937) Krutzsch, 1971
(PI. XIII, Fig. 2).

1937. Tsugapotlenites igniculus R. Pot. forma maximus Raatz; G. V. Raatz, p. 15,
PI. 1, Fig. 13.

Material. - Twelve specimens.
Description. - Grain circular in outline, 70 to 100 I-l. in diameter, with

a large equatorial collar. Sculpture in the form of large, flat verrucae,
which on th~ proximal face are of 2 to 4 I-l. in diameter and closely spaced
and on the distal widely spaced, of 1.5 to 2 fA. in diameter.

Remarks. - Several pollen forms of the genus Tsuga were described
and illustrated -by Doktorowicz-Hrebnicka (1964), who called attention to
the presence of spines in most fossil pollen grains of this genus. On the
basis of this character Krutzsch (1971) divided the fossil pollen of Tsuga
into two groups, with and without spines. Doktorowicz-Hrebnicka's (1964)
work was probably unknown to Krutzsch (1971) who did not take into
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account in his synonymy the forms distinguished by her. On the basis of
illustrations and descriptions of Mamczar (1960) and Doktorowicz-Hreb
nicka (1964, p. 34, Fig. 103) it seems, that Tsuga diversifolia forma nudu
lata is identical with Zonalapollenites maximus (Raatz) Krutzsch.

Botanical affinity. - Genus Tsuga.
Occurrence (in the area described). - Middle Oligocene through Up

per Miocene in the Mosina, Slepuchowo, Ustronie and Gierlachowo borings.

Zonalapollenites verrucatus Krutzsch, 1971
(PI. XII, Fig. 4)

1971. ZonalapoHenites verrucatus w. Kr.; W. Krutzsch, p. 144, PI. 39, Figs 1-4.

Material. - Twelve specimens.
Description. - Specimens 50 to 75 f.l in size, with a poorly developed

equatorial collar. Exine verrucate. On proximal face verrucae large and
thick-walled, on distal thin-walled and rounded.

Remarks. - Like most Tertiary species of Tsuga, this species is charac
teristic of cooler climatic phases.

Botanical affinity. - Genus Tsuga.
Occurrence (in the area described). - Middle Miocene (phase IX)

at Gierlachowo, Upper Miocene (phase XIII) at Oczkowice and Middle
Miocene (phase VII) at Slepuchowo.

Zonalapollenites spinosus (Doktorowicz-Hrebnicka 1964) comb. n.
(PI. XI, Fig. la, b)

1964. Tsuga forma spinosa Dokt.-Hrebn.; J. Doktoirowicz-Hrebnicka, p. 38, PI. 9,
Fig. 39.

1971. ZonalapoHenites spinulosus W. Kr.; W. Krutzsch, p. 148, PI. 41, Figs 1-4.

Material. - Ten specimens.

Description. - Specimens 65 to 85 fA. in size, with a fairly well developed
equatorial collar. On proximal face the sculpture in th~ form of very
large, irregularly polygonal verrucae; on distal face sculpture granulate.
Both faces and collar are covered with irregularly scattered spines to
1 fA. long.

Remarks. - Zonalapollenites spinulosus Krutzsch is conspecifi.c with
Tsuga forma spinosa of Doktorowicz-Hrebnicka (1964) - as follows from
the photos and descriptions. The morphological structure of Z. spinosus
is very similar to that of Z. verrucatus, but, due to the presence of distinct
spi.nes on its surface, the species has been assigned to a different group
of species.

According to Krutzsch (1971) this species occurs not only in cooler, but
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also warmer.climatic phases of the Miocene (phases II, VI and VIII), in
the latter as a very rare and in the former as a relatively frequent element.

Botanical affinity. - Genus Tsuga.

Occurrence. - In Czechoslovakia, the German Democratic Republic,
Turkey and the USSR. In Poland: in the Rogoino deposit (Doktorowicz
Hrebnicka, 1964). In the material under study: specimens from the Gier
lachowo, Oczkowice and Ustronie borirrgs.

Zonalapollenites minimus Krutzsch, 1971
(PI. XIII, Fig. 4)'

1971. Zonalapollenites minimus W. Kr.; W. Krutsch, p. 150, PI. 42, Figs 3-4.

Material. - Seven specimens.

Description. - Circular in' equatorial outline, 35 to 52 fl in diameter,
with a very distinctly developed equatorial collar. On proximal face po
lygonal, thick-walled verrucae. On distal face sculpture granulate. Both
faces and collar covered with irregularly scattered spines less than 1 fllong.

Remarks. - A species common in the Miocene. In the presence of a
strongly developed collar and spines, as well as in its small size, it con
siderably differs from other species of this genus.

Botanical affinity. - Genus Tsuga.

Occurrence (in the area described). - Miocene, cool phases (VII and IX)
of the Ustronie, Gierlachowo and Oczkowice borings.

Zonalapollenites spectabilis (Doktorowicz-Hrebnicka, 1964) comb. n.
(PI. XII, Fig. 3)

1964. Tsuga typus diversifolia spectabilis Dokt.-Hrebn.; Doktorowicz-Hrebnic.ka, p. 38,
PI. 6, Figs 17, 17a.

1971. Zonalapollenites reuterbergensis W. Kr.; W. Krutzsch, p. 156, PI. 45, Figs 1-4.

Material. - Ei'ght specimens.

Description. - Specimens 60 to 82 fl in size, with a relatively strongly
developed equatorial collar and very distinct sculpture. Proximal face is
covered with large, elongate, polygonal, thick-walled, closely spaced ver
rucae, distal- with smaller, thin-walled, rounded exine processes. Fairly
numerous, thin spines occur on both faces.

Remarks. - It seems that Z. reutenbergensis Krutzsch, 1971, is conspe
cific with Tsuga type diversifolia spectabilis Dokt.-Hrebn., 1964..

Botanical affinity. - Genus Tsuga.

Occurrence.. - The German Democratic Republic: many localities, in
cluding about twenty Pliocene ones. Cooler Miocene phases, primarily
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phase IX. Poland: Rogozno deposits (Doktorowicz-Hrebnicka, 1964). In the
material under study: Middle Miocene of Gierlachowo (phase IX?), Ustro
nie (phase IX) and Oczkowice (phase IX).

Zonalapollenites neogenicus Krutzsch, 1971
(PI. XIII, Fig. 2; PI. XIII, Fig. 4)

1971. Zonalapollenites neogenicus W. Kr.; W. Krutzsch, p. 160, PI. 47, Figs 4-6.

Material. - A dozen or so specimens.

Description. - Specimens 60 to 90 f.l in diameter, with a poorly de
veloped equatorial collar and distinct differences in sculpture occurring
between the distal and proximal face. On the proximal face verrucae
varying in size and shape and irregularly scattered spines. On the distal
face - fine granulae with very numerous spines.

Remarks. - On the basis of photographs and descriptions, Tsuga tijpus
canadensis forma crispa Mamczar, described by Mamczar (1960) and later
by DOktorowicz-Hrebnicka (1960 and 1961) seems to be conspecific with
Z. neogenicus Krutzsch, 197L

Botanical affinity. - Genus Tsuga.

Occurrence (in the area described). - Miocene, the Ustronie, Oczko
wice and Krosinko profiles.

Genus Sciadopityspollenites Raatz, 1937

Type species: Sciadopityspollenites serratus (R. Potonie & Venitz, 1934) Raatz, 1937

Sciadopityspollenites serratus (R. Potonie & Venitz, 1934) Raatz, 1937
(PI. XIII, Fig. 5)

1934. Sporites serratus R. Pot. & Ven.; R. Potonie & H. Venitz, p. 15, PI. 1, Fig. 6.

Material. - Several dozen specimens.
Description. - Specimens 32 to 48 !..t in size. The sculpture in the form

of closely spaced, flattened verrucae, irregular in shape and 2 to 3 !.t. high.
The outer layer of exine, which makes up the walls of verrucae, equalls
in thickness about one-third the diameter of a verruca, is covered with
very fine pilae less than 0.5 !.t. long; it has a columellar structure.

Remarks. - The species is very common in the Tertiary flora and is
known from the Eocene through the Pliocene. According to some authors
(Thiergart, 1949; Kirchheimer, 1950; Brelie, 1967; Bobrowska, 1970), its
more abundant occurrence in the profiles is a stratigraphic index. Krutzsch
(1971) believes that it is connected with cooler climatic phases of the
Miocene.

4 Acta Palaeontologlca nr 3/74
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Botanical affinity. - Genus Sciadopitys.
Occurrence (in the area described). - Miocene, abundant in some hori

zons (Oczkowice, Gierlachowo, Ustronie, Krosinko, mostly in phase IX).

Sciadopityspollenites varius Krutzsch, 1971
(Pl. XIII, Fig. 3)

1971. SciadopityspoZZenites varius W. Kr.; W. Krutzsch, p. 188, PI. 59, Figs 1-3.

Material. - Two specimens.
Description. - Specimens 48 to 52 ~ in size. The sculpture verrucate.

Verrucae varying in size, fairly closely spaced, baculate, with round heads
covered with fine (less than 0.5 ~), sharp pilae.

Remarks. - This species differs from others primarily in larger di
mensions and a baculate shape of verrucae.

Botanical affinity. - Genus Sciadopitys.
Occurrence (in the area described). - Middle Miocene, Oczkowice.

Sciadopityspollenites quintus Krutzsch, 1971
(PI. XIII, Fig. 6)

1971. SciadopityspoHenites quintus W. Kr.; W. Krutzsch, p. 180, PI. 15, Figs 1-6.

Material. - Five specimens.
Description. - Subrounded in outline, 40 to 45 ~ in diameter. Sculpture

in the form of small, widely spaced verrucae. Thickness of exine 1.8 ~.

Outer layer of exine on verrucae and between them has a punctate struc
ture.

Remarks. - According to Krutzsch (1971) this species is characteristic
of warmer climatic sectors of the Miocene.

Botanical affinity. - Genus Sciadopitys..
Occurrence (in the area described). - Middle Miocene (phase VIII),

Gierlachowo.

Sciadopityspollenites verticillatiformis (Zauer, 1960) Krutzsch, 1971
(PI. XlII, Fig. 7)

1960. Sciadopitys verticiHatiformis Zauer; J. M. Pokrowskaja & Stelmak, p. 41, PI. V,
Fig.6a.

Material. - Three specimens.
Description. - Specimens 38 to 45 ~ in size. Sculpture verrucate. Ver

rucae closely spaced, relatively high (2.5 !!), 1 to 1.5 ~ in diameter, rounded
on apex. .

Remarks. - The same as S. serratus, this species is characteristic of
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cooler climatic phases of the Miocene (Krutzsch, 1971). It differs from other
species of the genus Sciadopitys in its smaller dimensions and the height
of verrucae.

Botanical affinity. - Genus Sciadopitys.

Occurrence (in the area described). - Very rare, Middle Oligocene,
Tarnowka.

Sciadopityspollenites tuberculatus (Zaklinskaja, 1957) Krutzsch, 1971
(Pl. XIII, Fig. 8)

1957. Sciadopitys tuberculata Zakl.; E. D. Zaklinskaja, p. 173, Pl. 16, Fig. 3.

Material. - Two specimens.
Description. - Spheroid in outline, 45 to 48 !! in diameter. Sculpture

verrucate. Verrucae about 3 1-1. high and 2.5 to 3 !! in diameter, flattened
on apex. Walls of verrucae thick. Outer layer of exine between verrucae
distinctly finely-punctate.

Remarks. - Very similar to S. serratus, from which it differs primarily
in the structure of verrucae. Very rare in deposits.

Botartical affinity. - Genus Sciadopitys.
Occurrence (in the area under study). - Middle Oligocene, Tarnowka.

Genus Psophosphaera (Naumova, 1937) ex Bolchovitina, 1953

Type species: Psophosphaera tenuis Naumova, 1937

Psophosphaera pseudotsugoides Krutzsch, 1971
(PI. XIV, Fig. 8)

1971. Psophospaera pseudotsugoides W. Kr.; W. Krutzsch, p. 192, PI. 61, Fig. 2.

Material. - Eleven specimens.

Description. - Large (59 to 75 1-1.), spherical pollen grains with exine
psilate or finely-punctate, about 1 !! thick. Germinal apertures lacking.

Remarks. - Pollen grains of this type, common in the Tertiary deposits,
frequently cited in literature as the Larix, Pseudotsuga type. Such grains
were identified by Potonie, Thomson & Thiergart (1950) as Pseudotsu
goidites. The synonymy of this species is very extensive (Krutzsch, 1971).
These variously determined forms were given a new specific name by
Krutzsch (1971), who definitely elucidated the difference between the
pollen grains with a morphological structure of this type and the remains
of plankton described by R. Potonie (1934) asSporonites magnus and later
acknowledged as Pollenites magnus R. Pot. & Ven., 1934.

Botanical affinity. - Perhaps the genera Larix and Pseudotsuga.

4·
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Occurrence (in the area under study). - Cooler phases (III, V, IX and
XIII) of the Miocene in various profiles: Ustronie, Nowa Wies, Krosinko,
Mosina.

Genus Inaperturopollenites Thomson & Pflug, 1953

Type species: InaperturopoHenites dubius (R. Potonie & Venitz, 1934) Thomson
& Pflug, 1953

Inaperturopollenites dubius (R. Potonie & Venitz, 1934) Thomson & Pflug,
1953

(PI. XIV, Fig. 3)

1934. Pollenites magnus dubius R. Pot. & Ven.; R. Potonie & H. Venitz, p. 17, PI. 2,
Fig. 21.

Material. - More than 1000 in the entire material.

Description. - Spheroidal in primary equatorial outline, 26 to 35 J..l in
diameter, with a small ligula 3 to 4 !-t high and 2 to 3 J..l in diameter. Wall
very thin (less than 0.5 J..l), composed of two layers, with a punctate sculp
ture.

Remarks. - This species is very freq4ent in Oligocene and, primarily,
Miocene deposits. It differs from. I. concedipites, a species described by
Wodehouse (1933), primarily in the'type of sculpture. Due· to a very thin
wall, it is frequently strongly compressed secondarily.

Botanical affinity. - According to Thomson & Pflug (1953), primarily
the family Cupressaceae.

Occurrence (in the area under study). - Abundant in all profiles.

Inaperturopollenites radiatus Krutzsch, 1971
(PI. XIV, Fig. 4a, b)

1971. Inaperturopollenites radiatus W. Kr.; W. Krutzsch, p. 199, PI. 63, Figs 1-2.

Material. - Ten specimens.

Description. - Nonaperturate pollen grains 25 to 32 !-t in diameter, with
a slightly separated depression 4 to 6 J..l in diameter situated in the middle
of distal face. From this depression, radially arranged wrinkles run to
wards equator. Exine consisting of a single layer, less than 1 !-t thick.
Sculpture very fine, punctate or chagrenate.

Remarks. - This species was erected by Krutzsch on the basis of the
presence of radially arranged wrinkles.

Botanical affinity. - Families Taxaceae, Taxodiaceae, Cupressaceae.
Occurrence (in the area under study). - Miocene, Oczkowice, Ustronie.
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Inaperturopollenites concedipites (Wodehouse, 1933) Krutzsch, 1971
(PI. XIV, Fig. 1)

1933. Cunninghamia concedipites Wdeh.; R. P. Wodehouse, p. 495, Fig. 19.
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Material. - Abundant, more than 1000.
Description. - Spheroidal in equatorial view, 23 to 32 and mostly about

25 to 26 l-l. in diameter. A small ligula about 2 fA. wide and high occurring
in the middle of a grain. Exine very thin (less than 1 fA.), composed of two
layers, usually equal in thickness. Outer layer with a distinct sculpture
in the form of fairly widely spaced small, verrucate processes. Sculpture
reaching and sometimes even covering the base of ligula.

Remarks. - Many pollen forms described from Central Europe as In
aperturopollenites magnus dubius or Inaperturopollenites dubius belong to
Inaperturopollenites concedipites (synonymy - d. Krutzsch, 1971).

Botanical affinity. - Most likely the genus Glyptostrobus.
Occurrence (in the area under study). - In very many samples (varying

from 1 to 20 per cent) from warm phases (VI, VIII, X) of the Miocene.

Inaperturopollenites verrupapillatus Trevisan, 1967
(PI. XIV, Fig. 5)

1967. InaperturopoHenites verrupapillatus Trevisan; L. Trevisan, p. 15, PI. 6,
Fig.9a-c.

Material. - Few specimens.
Description. - Spheroidal 35 to 43 fA. in diameter, with a small ligula

to 4 fA. high and 2.5 to 3 fA. wide. Exine consisting of two layers, equal in
thickness, totalling about 1 fA.. Outer one having a distinct sculpture in the
form of closely spaced spiny and undulate processes.

Remarks. - Specimens of 1. verrupapillatus preserved in a rifted state,
are termed in literature as I. hiatus.

Botanical affinity. - Unknown.
Occurrence (in the area under study). - Middle Oligocene deposits of

the Tarn6wka and Slepuchowo profiles.

Genus Sequoiapollenites Thiergart, 1938

Type species: SequoiapoHenites polYformosus Thiergart, 1938

Sequoiapollenites polYformosus Thiergart, 1938
(PI. XIV, Fig. 7a, b)

1938. SequoiapoHenites polYformosus Thierg.; F. Thiergart, p. 308, PI. 24, Figs 14, 15.

Material. - Abundant; several hundred specimens.
Description. - Grains small, 25 to 35 fA. in diameter, with a distinctly
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developed papilla having a wide area devoid of on outer, sculptured layer
of exine. Papilla straight or slightly deflected at the end, 4 to 5 !.l high and
about 2.5 to 3 !.l wide. Endopore situated at the apex of papilla. Exine,
except for the area around papilla, composed of two layers equal in thick
ness and totalling about 1 !.l. Outer layer finely punctate.

.Remarks. - This is the most common species of the genus Sequoia
pollenites occurring in some horizons, mostly (and abundantly) in the
Middle Miocene.

Botanical affinity. - Apart of the genus Sequoia, a similar pollen type
is known in the genera Cryptomeria, Sequoiodendron and Metasequoia.

Occurrence ( in the area under study). - In all Miocene profiles, in
some of them even abundant.

Sequoiapollenites rotundus Krutzsch, 1971
(PI. XIV, Fig. 11a, b)

1971. Sequoiapollenites rotundus W. Kr.; W. Krutzsch, p. 222, PI. 73, Figs 1-10.

Material. - A dozen or so specimens.
Description. - Grain spheroid, 22 to 28 !.l in diameter. Exine composed

of three layers 1.5 to 2 !.l in total thickness. Outer layer punctate. Papilla
with a one-layer exine and very small endopore on apex occur in the
distal part of grain. It is surrounded by a not very wide, round area devoid
of the outer layer of exine.

Remarks. - This relatively rare species, distinguished by its very re
gular, round shape and small dimensions, is known mostly from Lusatian
Bed 2.

Botanical affinity. - Probably the family Taxodiaceae and the genus
Sequoia.

Occurrence (in the area under study). - Middle Miocene (phases VIII
IX), Gierlachowo.

Sequoiapollenites sculpturius Krutzsch, 1971
(PI. XIV, Fig. 23, b)

1971. Sequoiapollenites sculpturius W. Kr.; W. K:rut~ch, p. 216, PI. 10, Figs 1-3.

Material. - A dozen or so specimens.

Description. - Grains spheroidal, 25 to 32 J.l. in diameter. Exine rela
tively thick (about 1.5 !.l), composed of two layers equal in thickness. Outer
layer covered with irregularly distributed, roller-like processes about 1 !.l
high. Papilla large, 3.5 to 4 fA. wide and about 5 !.l high, with a distinct
endopore in its apical part, surrounded by a wide, psilate area devoid of
the outer layer of exine and separated by an irregular line.
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Remarks. - S. scu~pturius differs from other species in the type of
sculpture.

Botanical affinity. - Pollen grai~ with a similar structure are termed
by Doktorowicz-Hrebnicka (1959, PI. 1, Figs 16-18) as Taxodium (?).

Occurrence (in the area under study). - Middle Oligocene, Tarnowka
and Upper Miocene, Oczkowice.

Sequoiapollenites gracilis Krutzsch, 1971
(PI. XIV, Fig. 9a, b)

1971. Sequoiapollenites gracilis W. Kr.; W. Krutusch, p. 214, PI. 69, Figs 1-5.

Material. - Three specimens.
Description. - Grains spheroidal in outline, 27 to 34,.... in diameter, with

a papilla 3 to 5 Il wide at the base and 5 to 6 Il high. Papilla surrounded by
an extensive area devoid of the outer layer of exine. Exine less than 1 ,....
thick with outer layer thinner and granulate and inner psilate.

Remarks. - Pollen grains of S. gracilis are very rare in the material
under study. They differ from other species, primarily in a very delicate
exine having a granulate sculpture.

Botanical affinity. - Family Taxodiaceae?
Occurrence (in the area under study). - Upper Miocene (phase X),

Oczkowice.

Genus Ephedripites Bolchovitina, 1953

Type species: Ephedripites mediobaculatus Bolchovitina, 1953

Ephedripites (Distachyapites) eocenipites (Wodehouse, 1933) Krutzsch, 1961
(PI. XIII, Fig. 10)

1933. Ephedra eocenipites Wdh.; R. P. Wodehouse, p. 495, Fig. 20.

Material. - Three specimens.

Description. - Grains elongate-oval in outline (PIE = 1.9 to 2.1); polar
axis 65 to 75 Illong, equator 32 to 35 ,.... in diameter. Six to seven ridges are
visible, not reaching the poles, A distinct zigzag line runs in intercostal
depressions. Ridges about 1 JA. wide. Exine composed of two layers, about
2,.... thick.

Remarks. - According to Krutzsch (1971), this species is frequent from
the Eocene through the Upper Miocene, but mostly it occurs in the Middle
Oligocene.

Botanical affinity. - Family Gnetaceae, genus Ephedra.

Occurrence (in the area under study). - Middle Oligocene, Tarnowka.
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Ephedripites (Distachyapites) bernheidensis Krutzsch, 1961
(PI. XIII, Fig. 19)

1961. Ephedripites (Distachyapites) bernheidensis W. Kr.; W. Krutzsch, p. 25, PI. 2,
Figs 22-26.

Material. - Five pollen grains.
Description. - Prolate in outline (PIE = 2.0 to 2.1); polar axis 45 to

50 ~t long, equator 23 to 29 fl in diameter. Eight ridges, reaching the poles,
are visible. No zigzag line is visible in intercostal depressions. Ridges
about 2 fl wide, exine 1 to 2 fl thick.

Remarks. - According to Krutzsch (1961), this species differs from
others in a lack of zigzag line and, due to this character, it makes up a form
transitional between the Subgenera Distachyapites and Ephedripites.

Botanical affinity. - Family Gnetaceae, genus Ephedra.
Occurrence (in the area under study). - Middle Oligocene, Tarn6wka.

Phyllum Angiospermae
Class Monocotyledonae

Genus Arecipites Wodehouse, 1933

Type species: Arecipites papillosus (Murriger & Pflug, 1951 in Thomson & Pflug,
1953) Krutzsch, 1970d

Arecipites papillosus (Miirriger & Pflug, 1951 in Thomson & Pflug, 1953)
Krutzsch, 1970

(PI. xv, Fig. 3a-c)

1953. Monocolpopollenites papillosus Murr. & Pi.; P. W. Thomson, H. Pflug, p. 63,
PI. 4, Figs 38, 48-49.

Material. - A dozen or so specimens.
Description. - Grains subprolate, 32 to 42 IJo in diameter. A poorly deve

loped furrow does not reach the poles. Exine 1 to 1.5 fl thick, composed of
two layers, the inner one thinner and with a visible columellar structure,
the outer having a reticulate sculpture consisting of the murri-type process
es more than 0.5 fl wide and regularly arranged. The meshes polygonal to
3 IJo in diameter in the proximal part and gradually decreasing towards the
furrow.

Remarks. - In its large dimensions and very distinct, polygonal retic
ulum, this species differs from all others, Miirriger & Pflug (1951) did not
determine it, but described it as a strongly verrucate type of the Monocoty
ledonae pollen, probably the pollen of palms. Specimens similar in structure
are termed by Stuchlik (1964) as d. Corypha sp.

Botanical affinity. - Probably the family Palmae and genus Corypha (?).
Occurrence (in the area under study). - Middle Oligocene, Tarn6wka,

Mosina, Krosinko:
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Arecipites pseudoconvexus Krutzsch, 1970
(PI. xv, Fig la-e)

1970d. Arecipites pseudoconvexus W. Kr.; W. Krutzsch, p. 103, PI. 21, Figs 1-5.
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Material. - More than 20 specimens.
Description. - Grains subprolate, with polar axis 28 tif36 /l long and

equator 22 to 26 /l in diameter. Exine about 1.5 ~t thick, composed of two
layers, nearly equalling each other in thickness.

Sculpture composed of the murri type processes to about 1 fl wide,
forming a reticulum with regularly polygonal meshes 1.5 to 2 ~ wide on
proximal face and decreasing towards furrow to 0.5fl

Remarks. - In the material under study, the grains of Arecipites pseu
doconvexus are most frequent in the Middle and Upper Miocene.

Botanical affinity. - Family Palmae.
Occurrence (in the area under study). - Middle and Upper Miocene

(phases VI, VIII and IX) in the GolE~bin Stary, Oczkowice and Gierlachowo
profiles.

Arecipites butomoides butomoides Krutzsch, 1970
(PI. xv, Fig. 5)

1970d. Arecipite.s butomoides butomoides W. Kr.; W. Krutzsch, p. 112, PI. 24,
Figs 12-16.

Material. - Seven specimens.
Description. - Pollen grains with a strongly developed furrow reaching

both poles, subprolate and with slightly tapering polar areas. Equator 27 to
33 ~ in diameter. Exine about 1.5 fl thick composed of two layers subequal
in thickness. The outer layer with a distinct reticulate sculpture, with sub
round meshes, formed by regularly arranged murri type processes. Mesh
lumina on proximal face somewhat larger than on distal.

Remarks. - Specimens of this species were described in literature as
d. Butomus (B. Pacltova, 1963). In the material under study, they occur
rarely and only in the uppermost parts of profiles in the clayey or muddy
deposits.

Botanical affinity. - Probably the genus Butomus.
Occurrence (in the area under study). - In upper parts of the Upper

Miocene; Slepuchowo and Krosinko.

Arecipites sp.
(PI. xv, Fig. 2a-c)

Material. - Three well preserved specimens.
Description. - Elongate-subprolate in outline, polar axis 40 to 43 fl

long, equator diameter 27-30 /l. Furrow short, not reaching the poles.
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Exine to 1.5 IA thick, composed of two layers, equal in thickness. Sculpture
in the form of the murri type processes about 0.5 IA wide, arranged as
a reticulum with large, polygonal meshes on proximal face. The sculpture
becomes less distinct distally and the reticulum near furrow has mesh
lumina less than 1 IA. in diameter. The columellar layer well developed,
columellar arranged in single rows.

Remarks. - Specimens of this species are to the greatest extent similar
to a specimen of A. sp. 6 described by Krutzsch (1970d), from which they
differ primarily in larger dimensions.

Botanical affinity. - Unknown.
Occurrence (in the area under study). - Upper Oligocene (phase II),

Oczkowice.

Genus Magnolipollis Krutzsch, 1970

Type species: Magnolipollis neogenicus Krutzsch, 197Od.

Magnolipollis neogenicus Krutzsch, 1970
(PI. XV, Figs 6, 7)

197Od. Magnolipollis neogenicus W. Kr.; W. Krutzsch, p. 132, PI. 32, Figs 1-16; PI. 33,
Figs 1-18.

Material. - Seven specimens.
Description. - Subprolate in outline; polar axis 38 to 63 !! long. Exine

1 to 1.5 !! thick with a compact structure and an irregularly punctate sculp
ture.

Remarks. - Krutzsch (1970d) divided this species into two subspecies,
M. neogenicus neogenicus and M. neogenicus minor, assuming 50 !! as a lim
iting dimension.

Botanical affinity. - Most likely the family Magnoliaceae.
Occurrence (in the area under study). - Upper Miocene, Oczkowice.

Genus Liriodendroipollis Krutzsch, 1970

Type species: Liriodendroipollis verrucatus Krutzsch, 197Od.

Liriodendroipollis verrucatus Krutzsch, 1970
(PI. XV, Fig. 4)

1970d. Liriodendroipollis verrucatus W. Kr.; W. Krutzsch, p. 142, PI. 37, Figs 1-2.

Material. - Five well preserved specimens.
Description. - Elongate~subprorale in equatorial outline, with a pointed

pole. Polar axis 53 to 65 IA long. Exine with a punctate sculpture and irre-
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gularly scattered large, round verr'ucae to about 3 !J. high and wide. Polar
area narrow, furrow long and deep.

Remarks. - This species was assigned by Ziembinska & Niklewski
(1966) to the genus Sciadopitys. In the profles here described it occurs in
a similar stratigraphic position as in the Lubin- Scinawa area in a group
of deposits which correspond to Lusatian Bed 3.

Botanical affinity. - Family Magnoliaceae, the genus Liriodendron.
Occurrence (in the area under study). - Lower Miocene, Gierlachowo,

Oczkowice.

Genus Graminidites Cookson, 1947

Types species: Graminidites media Cookson, 1947

Graminidites soellichauensis Krutzsch, 1970
(Pi. XVI, Fig. la-c)

1970d. Graminidites soellichauensis W. Kr.; W. Krutzsch, p. 51, PI. 1, Figs 3-5.

Material. - Two specimens.
Description. - Spheroidal in equatorial outline, 35 to 37 !A. in diameter.

Pore round, about 2 !J. wide, with a very distinct annulus about 2.5 J.l. wide.
Exine 1:5 !A. thick, composed of two layers. Outer layer somewhat thinner,
with a punctate sculpture.

Remarks. - Specimens found in the Mosina boring differ slightly from
those described by Krutzsch in smaller dimensions of the pollen grain, pore
and annulus. .

Botanical affinity. - Family Gramineae.
Occurrence (in the area under study). - Middle Oligocene, Mosina.

Graminidites crassiglobosus (Trevisan, 1967) Krutzsch, 1970
(PI. XVI, Fig. 3a, b)

1967. Monoporopollenites crassig!obosus Trevisan; L. Trevisan, p. 49, PI. 33, Fig. 5a-e.

Material. - A dozen or so specimens.
Description. - Subprolate or spheroidal in outline, 23 to 28 !A. in diame

ter, with a round pore about 1.5 !A. wide and surrounded by an annulus
about 1.5 !J. wide. Exine less than 1 !A. thick, composed of two 'layers. Outer
with punctate sculpture.

Remarks. - According to Krutzsch (1970d), this species is connected
with cooler or intermediate climatic phases.

Botanical affinity. - Family Gramineae.
Occurrence (in the area under study). - Upper Miocene; Oczkowice,

Krosno, Gol~bin Stary.
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Graminidites laevigatus Krutzsch, 1970
(PI. XVI, Fig. 2a, b)

1970d. Graminidites laevigatus W. Kr.; W. Krutzsch, p. 60, PI. 5, Figs 1-6.

Material. - Nineteen specimens.
Description. - Spheroidal in outline, 28 to 32 f! in diameter. Pore round

2 to 3 f! in diameter, surrounded by a low annulus 1.5 to 2.5 1..1. wide. Exine
thin (less than 1 f!), composed of two layers. Outer layer with a very fine,
punctate sculpture.

Remarks. - Specimens of this species are common in the Tertiary de
posits (for synonymy see Krutzsch, 1970d). In the material described they
occur in various Miocene phases.

Botanical affinity. - Family Gramineae.
Occurrence (in the area under study). - Middle Oligocene, Tarn6wka;

Lower Miocene, Gierlachowo; Middle Miocene, Ustionie, Gierlachowo;
Upper Miocene, Krosinko, Oczkowice, Gol~bin Stary.

Genus Sparganiaceaepollenites Thiergart, 1937

Type species: Sparganiaceaepollenites convexus Thiergart, 1937

Sparganiaceaepollenites polygonalis Thiergart, 1937
(PI. XVI, Fig. 4a, b)

1937. Sparganiaceaepollenites polygonalis Thierg.; F. Thiergart, p. 307, PI. 24, Fig. 11.

Material. - A dozen or so specimens.
Description. - Suboblate in outline, equatorial diameter 20 to 25 fL.

Pore irregular in outline, about 3 1..1. in diameter. Lack of annulus. Exine
about l:fL thick, composed of two layers. Inner layer columellar, outer
having a sculpture consisting of fine, about 0.5 1..1. high, baculate processes
forming a reticulum. Meshes polygonal, varying in size, smaller, nearer the
pore, gradually increasing proximally. Maximum mesh diameter about 1.5 fL.

Remarks. - Common in the Miocene.
Botanical affinity. - As the whole genus, primarily the Sparganiaceae,

but a similar pollen type is also recorded in the Typha.
Occurrence (in the area under study). - Middle Oligocene, Tarn6wka;

Upper Miocene, Slepuchowo.

Sparganiaceaepollenites sparganioides (Meyer, 1956) Krutzsch, 1970
(PI. XVI, Fig. Sa, b)

1956. Monoporopollenites sparganioides Meyer; B. L. Meyer, p. 111, PI. 4, Fig. 28.

Material. - Ten specimens.
Description. - Spheroid in equatorial view, 23 to 28 1..1. in diameter.
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Porae elongate, 3 to 5 fA. in diameter, devoid of annulus. Exine slighty more
than 1 1.1. thick, composed of two layers. Outer layer with a reticulate
sculpture composed of baculate processes. Meshes polygonal larger in prox
imal part. Maximum mesh diameter about 2 to 3 1.1..

Remarks. - This species is common from the Middle Oligocene through
the Pliocene. Krutzsch's (1970d) specimens, determined by Stuchlik (1964)
as Typha type angustifolia, may be assigned to this morphological species.

.Specimens described py Doktorowicz-Hrebnicka (1961) as d. Sparganium,
d. Potamogeton forma suprema may also be here assigned.

Botanical affinity. - Typha angustifolia?
Occurrence (in the area under study). - In all profiles, as single

specimens or abundant.

Sparganiaceaepollenites neogenicus Krutzsch, 1970
(PI. XV, Fig. 7a, b)

197Od. Sparganiaceaepollenites neogenicus W. Kr.; W. Krutzsch, p. 82, PI. 13, Figs 1-6.

Material. - Six specimens.
Description. - Rounded in outline, 25 to 30 "'" in diameter. Pore roun

dish, 3 to 4 fl in diameter, without an annulus. Exine 1.5 fA. thick, composed
of two layers. Inner layer columellar, outer with a reticulate sculpture
formed by baculate processe. Meshes polygonal, on the proximal face nearly
identical in size with those on the distal face.

Remarks. - According to Krutzsch (1970d), this species probably in
cludes a specimen of Pollenites polygonalis, described by Doktorowicz
Hrebnicka (1954) from Zary (Fig. 42).

Botanical affinity. - Probably the family Sparganiaceae.
Occurrence (in the area under study). - Various horizons: single spec

imens in Upper Miocene at Oczkowice, in Middle Miocene at Slepuchowo
and Lower Miocene at Ustronie and Nowa Wies.

Genus Milfordia Erdtman 1960 emend. Krutzsch, 1970

Type species: Milfordia incerta (Thomson & Pflug, 1963) Krutzsch, 1961

Milfordia incerta (Thomson & Pflug, 1963) Krutzsch, 1961
(PI. XVI, Fig. 13)

1953. Inaperturopollenites incertus Th. & Pf.; P. W. Thomson & H. Pflug, p. 66, PI. 5,
Fig. 34.

Material. - A dozen or so specimens.
Description. - Subspheroidal in outline, 35 to 40 ·fl in diameter. On

distal face, an elongate pore with an irregular margin, about 18 fllon'g and
71.1. wide. Exine, composed of two equally thick layers, the outer one having
microfaveolae regularly distributed on its surface.
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Remarks. - This species was first described from the territory of Po
land by Stuchlik (1964) who considered it as a representative of the family
Restionaceae. Elsewhere in Europe, it is cited mostly from the German
Democratic Republic (Krutzsch, 1970) as a typically warmlike element,
appearing in the warmest climatic phases only from the Eocene through the
Middle Miocene.

Botanical affinity. - Undoubtedly the family Restionaceae.
Occurrence (in the area under study). - Only in the Middle Oligoce

ne of the Mosina and Trzcianka boreholes.

Milfordia minima Krutzsch, 1970
(PI. XVI, Fig. lOa, b)

1970d. Milfordia minima W. Kr.; W. Krutzsch, p. 76, PI. 10, Figs 7-8.

Material. - Three specimens.
Description. - Subspheroidal in outline, 27.5 to 30 !.l. in diameter. A ro

und, small pore 1.5 to 2.5 ~l in diameter, with an indistinct annulus. Exine
composed of two equally thick layers. Outer layer with a sculpture formed
by regular microfaveolae.

Remarks. - The regular shape of pore and a small annulus are, in
addition to size, characters which differ Milfordia minima from M. incerta
(Krutzsch, 1970).

Botanical affinity. - Family Restionaceae, genus Milfordia.
Occurrence (in the area under study). - Middle Oligocene, Tarnowka.

Genus Algaoreidia Erdtman, 1960

Type species: Aglaoreidia cyclops Erdtman, 1960

Aglaoreidia cyclops Erdtman, 1960
(PI. XVI, Fig. 14)

1960. Aglaoreidia cyclops Erdtman; G. Erdtman, p. 47, PI. 1, Figs b-c.

Material. - Three well preserved specimens.
Description. - Subprolate in outline, 48 to 50 !.l. in diameter. Polar axis

28 to 32 !.l. long. Pore round, about 5 !-L in diameter~ surrounded by annulus.
Exine about 2 ~l thick, composed of two layers and having a reticulate
sculpture. Meshes varying in size, near pore larger, to 3 !.l. in diameter and
on the opposite side of the pollen grain smaller, with lumina reaching about
1 ~l.

Remarks. - According to Krutzsch (1970d), this species, known from
a dozen or so localities in Europe, is, along with Boehlensipollis, an index
form of the Middle Oligocene deposits. In Poland, described so far only
by Stuchlik (1964) from the lower part of the Rypin profile.
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Botanical affinity. - According to Stuchlik (1964), similar pollen grains
occur in the species Haemanthus filiflorus Baker of the family Amarylida
ceae.

Occurrence (in the area under study). -Middle Oligocene, Mosina.

Class Dicotyledonae
Genus Mioceanipollis Krutzsch, 1966

Type species: MiocaenipoHis miocaenicus Krutzsch, 1966

Miocaenipollis miocaenicus Krutzsch, 1966
(Pl. XVI, Fig. 6a, b)

1966. MiocaenipoHis miocaenicus W .Kr.; W. Krutzsch, p. 34, PI. 7, Figs 1-3.

Material. - Two specimens.
Description. - Spheroidal in equatorial view, 28 to 32 I.l. in diameter.

Exine somewhat more than 1 Il thick, composed of two layers. Inner layer
psilate, outer formed by very closely spaced baculae which make up a fine
reticulate sculpture. Pores about 10 Il in diameter, irregularly subprolate,
surrounded by a small atrium.

Remarks. - Specimens from the material under study are somewhat
larger than those described by Krutzsch (1966).

Botanical affinity. - Unknown.
Occurrence (in the area under study). - Upper Miocene, Gierlachowo.

Genus Liquidambarpollenites Raatz, 1937

Type species: LiquidambarpoUenites stigmosus (R. Potonie, 1931) Raatz, 1937

Liquidambarpollenites stigmosus I(R. Potonie, 1931) Raatz, 1937
(PI. XVI, Fig. 8)

19310. Pollenites stigmosus R. Pot.; R. Potonie, p. 332, PI. 2, Fig. 1.

Material. - Several dozen specimens.
Description. - Round, pollen grains 23 to 30 "'" in diameter with 10 to

12 pores. Pores round or oval in outline, 3.5 to 5 "'" iIi diameter, with a rough
margin. The outer membrane of pore with a distinct granulation and proc
esses more than 0.5 "'" in diameter. Neither annulus nor atrium occur aro
und pores. Exine about 1.5 Il thick, composed of two distinct layers. Inner
layer thinner, indistinct in structure, outer columellar. Columellae form
a fine reticulum with meshes about 0.5 Il in diameter.

Remarks. - This species is assigned to the collective genus containing
many "liquidambaroid" forms occurring in the Later Tertiary. They are
assigned by Krutzsch (1966) to the genus Periporopollenites Th. & Pf. 1953,
whose diagnosis he corrected. It seems, however, that the description of



370 MARIA ZIEMBIN"SKA-TWORZYDLO

Liquidambar-Pollenites stigmosus (R. POt., 1931), given by Raatz in 1937,
is sufficiently accurate to be a diagnosis of the genus Liquidambarpolleni
tes, which as an earlier one should be kept in force in conformity with
R. Potonie (Synopsis III, 1960). This species is considered by Mai (1967) and
Krutzsch & Majewski (1967) as an Arctic-Tertiary element.

. Botanical affinity. - Family Hamamelidaceae, genus Liquidambar, but
also possible are the genera Altingia and Syncopsis.

Occurence (in the area under study). - Oligocene, Miocene, in many
samples from various profiles.

Genus Chenopodiipollis Krutzsch, 1966

Type species: ChenopodiipoHis multiplex (Weyland & Pflug, 1957) Krutzsch, 1966

Chenopodiipollis stellatus (Mamczar, 1960), Krutzsch, 1966
(PI. XVI,Fig. 12a, b)

1960. Pollenites stellatus Mamczar; J. Mamczar, p. 56, PI. 14, Fig. 199a, b.

Material. - More than twenty specimens.
Description. - Spheroidal in equatorial view, 21-25 1-1. in diameter.

Pores oval, a dozen or so to twenty per one hemisphere. Pores 1.5 to 2.5 !J.

in diameter, spaced at 3 to 51-1., regularly distributed over the entire surface
of grain. Exine 1.5 to 2 !J. thick. Outer layer fine-columellar with punctate
structure.

Remarks. - This species is common in Miocene deposits, sometimes oc
curring in them abundantly. This is probably connected with ecological
needs of the family Chenopodiaceae and primarily with an increased salt
content of the substrate.

Botanical affinity. - Family Chenopodiaceae.
Occurrence (in the area under study). - In many samples from various

profiles.

Genus Multiporopollenites Pflug, 1953

Type species: Multiporopollenites maculosus (R. Potonie, 1931) Thomson & Pflug, 1953

Multiporopollenites maculosus (R. Potonie, 1931) Thomson & Pflug, 1953
(PI. XVI, Fig. 11)

1931. Pollenites maculosus R. P,ot.; R. Potonie, p. 28, Fig. V 19d.

Material. - More than twenty specimens.
Description. - Rounded or polygonal in equatorial outline, 34 to 42 !J.

in diameter. Exine about 1.51-1. thick, composed of three layers. Inner layer
the tinnest, middle and outer nearly identical in thickness. Middle layer
columellar. Structure finely punctate. Pores numerous, small, open, irre-
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gularly and loosely scattered over the entire surface of grain, and surroun
ded by a wide atrium composed of many layers.

Remarks. - M. maculosus was redefined by Krutzsch (1966), who sepa
rated it from the species Juglanspollenites verus Raatz, from which it dif
fers in the equatorial outline and the structure and size of pores.

Botanical affinity. - Family Juglandaceae.
Occurrence (in the area under study). - Rare, mostly in the upper parts

of the Middle Miocene (phase IX) at Gierlachowo and Ustronie.

Genus Juglq.nspollenites Raatz, 1937

Type species: Juglanspollenites verus Raatz, 1937

Juglanspollenites verus Raatz, 1937
(PI. XVI, Fig. 9)

1937. Juglanspollenites verus Raatz; G. V. Raa'tz, p. 18, PI. 1, Fig. 9.

Material. - Several dozen specimens.
Description. - Spheroidal in equatorial outline. Equator 23 to 32 IA. in

dia.meter. Pores few, six to eight per one hemisphere, large, 2.5 to 3.5 IA.
in diameter, irregularly and loosely distributed. Narrow annulus is deve
loped around the pore. Exine composed of two layers equal in thickness,
outer structural, structure punctate.

Remarks. - Grains with a similar type of structure were described from
the territory of Poland by Doktorowicz-Hrebnicka (1957) as Pollenites
cribellatus and by Oszast (1960) as cf. Celtis. From the USSR they were
described by Pokrovskaya (1956) and from Hungary by Nagy (1958). Grains
identical in structure type were described from the Ustronie profile as
Juglans sp. (Ziembiilska & Niklewski, 1966).

Botanical affinity. - Family Ulmaceae and probably the genus Celtis.
Occurrence (in the area under study). - Relatively frequent in all prof

iles, particularly so in the Middle and Upper Miocene's intermediate or
cooler climatic phases.

Genus Triporopollenites Thomson & Pflug, 1953

Type species: Triporopollenites coryloides Pflug, 1953

Triporopollenites coryloides Pflug, 1953
(PI. XVII, Fig. 12)

1953. Triporopollenites coryloides Pf.; P. W. Thomson & H. Pflug, p. 84, PI. 9, Figs
20-24.

Material. - Several dozen specimens.
Description. - Triangular in outline, with three pores in an arrgular

equatorial position, 23 to 32 !J. in diameter. Exine to 2 fA. thick,composed of

5 Acta Palaeontoloeica nr 3n4
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two layers. Outer layer slightly thickened and forming a small labrum near
pore. Endopore slightly.wider than exopore, round in outline. Endoexine
punctate.

Remarks. - This species is a typical representative of the genus Tripo
ropollenites with the structure of germinal apparatus identical with that
of the Recent genus Corylus. It is frequently described in literature as
Corylus or d. Corylus.

Botanical affinity. - Grains with their morphological structure of the
Corylus type (mostly pollen grains from the Oligocene (Ro'gozno) and
Miocene (Babina) deposits) are compared by Romanowicz (1962) with pollen
grains of the Recent American species Corylus rostrata.

Occurrence (in the area under study). - As a low percentage in various
Upper Miocene profiles (phases XI, XII, XIII, less frequently in phase X).

Triporopollenites robustus (Miirriger & Pflug, 1951) Thomson & Pflug, 1953
(PI. XII, Fig. lla, b)

1951. PoUenites granifer robustus Miirr. & Pf.; F. Miirriger & H. Pflug, p. 93, PI. 6,
Fig. 41. .

1953. Triporopollenites robustus (Miirr. & Pf.) Th. & Pf.; P. W. Thomson & H. Pflug.
p. 82, PI. 8, Figs. 109-149.

Material. - A dozen or so specimens.
Description. - Triangular obtuse-convex in outline, 28 to 36 l.l. in equa

torial diameter. Pores arranged an'gularly, sometimes slightly subequator
ially. Exine 1.5 to 2 l.l. thick, composed of several layers. Inner layer distinc
tly columellar, in structure, outer with a granulate sculpture. An interlocu
lum, extending near pores, occurs between the endo- and ectoexine. Pores
round, annulus indistinct, atrium composed of several layers, wide.

Remarks. - The species was given its name by Miirriger & Pflug (1951),
but 'described only by Thomson & Pflug (1953). According to Krutzsch (in
press), this is a 'group of species, including three of them, T. granifer, T. me
gagranifer and T. robustus. Their definitions used so far display differences
between them of the rank of at most a subspecies.

Botanical affinity. - Unknown. According to Gruas-Cavaganetto (1968)
probably the family Betulaceae.

Occurrence (in the area under study). - Relatively frequent in the
Middle Oligocene of Tarn6wka, Mosina and Slepuchowo.

Triporopollenites urticoides Nagy, 1969
(PI. XVII, Fig. la, b)

1969. Triporopollenites urticoides Nagy; E. Nagy, p. 453, PI. 51, Figs 11-12.

Material. - Four specimens.
Description. - Spheroid-triangular ,in outline, 12 to 16 f.l in equatorial
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diameter. Exine thin, less than 1 f.! in thickness. Pores. arranged angularly,
somewhat subequatorially, round, with a small annulus. Structure fine,
punctate.

Remarks. - These few, small pollen grains appear in upper parts of
northern profiles. T. urtiocoides differs from the remaining species of the
genus Triporopollenites primarily in very small dimensions and thin exine.

Botanical affinity. - According to Nagy (1969) - the family Urticaceae.
Occurrence (in the area under study). - The uppermost Miocene, in

Krosinko and Slepuchowo borings.

Genus Platycaryapollenites Nagy, 1969

Type species: PlatycaryapoHenites miocaenicus Nagy, 1969

Platycaryapollenites miocaenicus Na'gy, 1969
(Pl. XVII, Fig. 5a, b)

Material. - Ten specimens.
Description. - Triangular in outline, with three pores arranged angul

arly. Equatorial diameter 16 to 22 1-1. Exine thin, les than If.! in thickness,
composed of two layers. Ectoexine with chagrenate or punctate structure.
Endoexine considerably thinner, without a distinct structure. On each polar
hemisphere of this species two strips of an exine solution are arranged par
allel to each other, alternating on the two hemispheres. Pore devoid of
annulus, but having atrium.

Remarks. - According to Krutzsch (in press), this species is frequent
in the deposits of the Earlier Tertiary, occurring only sporadically in war
mer phases of the Miocene.

Botanical affinity. - Family Junglandaceae, most probably the genus
Platycarya.

Occurrence (in the area under study). - Middle Miocene (phases VI and
VIII), single pollen grains occurring in the Gierlachowo, Nowa Wies and
Ustronie profiles.

Platycaryapollenites uformis Krutzsch, in press, 1969
(Pl. XVII, Fig. 4a, b)

Material. - Three specimes.
Description. - Triangular in outline, with three pores arranged somew

hat subequatorially. Equatorial diameter about 20 1-1. Exine thin, composed
of two layers. The layer of ectoexine with a fine, punctate structure, thinn
er. Germinalium in the form of oval exopore, with a wide, outer atrium.
Characteristic, U-shaped exine solutions occur on one hemisphere.

S·
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Remarks. - This species undoubtedly include specimens illustrated by
Grabowska (1968, PI. 3, Fig. 1), who termed them as Triatriopollenites d.
Platycarya and a specimen called by Gruas-Cavagnetto (1968, PI. 4, Fig. 10)
a coryphaeus group.

Botanical affinity. - Family Juglandaceae.
Occurrence (in the area under study). - Middle Oligocene, Tarnowka.

Triatriopollenites rurensis Pflug, 1953

Type species: Triatriopollenites rurensis Pflug, 1953

Triatriopollenites rurensis Pflug, 1953
(PI. XVII, Fig. 7a, b)

1953. Triatriopollenites rurensis Pf.; P. W. Thomson, H. Pflug, p. 79, PI. 7, Figs 81
109.

Material. - Abundant, more than 200 specimens.
Description. - Convex-triangular or triangular in equatorial outline,

with three pores arranged angularly-equatorially and 22 to 23 !J. in equator
ial diameter. Exine about 2 j.t thick, composed of two layers. Ectoexine twice
as thick as endoexine. Exopores with annulus, having a frayed margin, are
developed from ectoexine. An atrium with a fine structure and composed of
many layers is developed from endoexine. An interlocum occurs between
the ecto- and endogerminal part.

Remarks. - This species, frequently cited in literature, is usually rela
ted with the genus Myrica. It is the most common representative of the
morphological structure of the Myrica type in the Tertiary deposits.

Botanical affinity. - Family Myricaceae, the genus Myrica
Occurrence (in the area under study). - In all profiles in some horizons

abundant.

Triatriopollenites rurobituitus Pflug, 1953
(PI. XVII, Fig. 9a, b)

1953. Triatriopollenites rurobituitus Pf.; P. W. Thomson & H. Pflug, p. 79, PI. 7, Figs
110-115.

Material. - A dozen or so specimens.
Description. - Triangular or rounded triangular in equatorial outline

and 22 to 35f.l in equ~tQrialdiameter. Exine about 1.5 to 2 !J. thick; composed
of two layers. Ectoexine on the germinal part strongly thickened, forming
a strongly swollen annulus, composed of two layers. Its inner layer with
a fine structure. A many-layer atrium is developed from endoexine. An
interlocum occurs between the inner and outer layer of exine.



NEOGENE PALYNOLOGICAL CHARACTERISTICS 375

Remarks. - The species T. rurobituitus is very strongly related morp
hologically to the species T. rurensis, from which it differs in (1) a different
development of outer pore and (2) the presence of interlocum over the
entire length of walls (in T. rurensis interloculum only in the germinal
part).

Botanical affinity. - Family Myricaceae.
Occurrence (in the area under study). - Middle Oligocene, Tarn6wka,

Mosina, Slepuchowo.

Triatriopollenites coryphaeus (R. l;'otonie, 1931) Thomson & Pflug, 1953
(PI. XVII, Fig. 12)

1931. Pollenites coryphaeus R. Pot.; R. Potonie, p. 329, PI. 2, Fig. 15.

,Material. - A dozen or so specimens.
Description. - Triangular or trangular obtuse-convex in equatorial

outline and 22 to 28 !-l. in equatorial diameter. Exine psilate, 1 to 1.5 ~ thick,
composed of two layers. Ecto- and endoexine closely adhere to each other
along the wall. Their solution occurs only in the germinal part. Ex;opore
surrounded by a slightly thickened annulus. An atrium consisting of many
layers, is developed from the endoexine.

Remarks. - This species was separated from T. punctatus, transferred
by Krut<>;sch (in press) to the genus Momipites on the basis of the structure
of germinal apparatus.

Botanical affinity. - Family Myricaceae.
Occurrence. (in the area under study). - Lower Miocene (phases III

and IV), Ustronie, Gierlachowo and Nowa Wies.

Genus Momipites Wodehouse, 1933

Type species: Momipites coryloides Wodehouse, 1933

Momipites punctatus (R. Potonie 1931) Nagy, 1969
(PI. XVII, Figs 2a, b; 3a, b)

1931a. Pollen'ites coryphaeus punctatus R. Pot.; R. Potonie, p. 329, PI. 2, Figs 7, 11.

Material. - Several hundred specimens:
Description. - Triangular in equatorial view, witlt convex sides. Three

pores arranged angularly, slightly depressed. Equator 18 to 25 !-l. in diam
eter. Exine composed of two layers. Ectoexine with a punctate or finely
granulate sculpture, in the genninal part forming an oval exopore. No
thickening of exine occurs around exopore. Endoexine forms a wide atrium
in the germinal part.
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Remarks. - The species Momipites punctatus was related with the
genus Momipites (Krutzsch, in press), on the basis of the structure of ger
minal apparatus, which is the same as in the entire family Juglandaceae.

Botanical affinity. - Family Junglandaceae.

Occurrence (in the area under study). - Middle Oligocene through Upp
er Miocene. All profiles.

Genus Trivestibulopollenites Thomson & Pflug, 1953

Type species: Trivestibulopollenites betuloides Pflug, 1953

Trivestibulopollenites betuloides Pflug, 1953
(PI. XVII, Figs 8a, b and lOa, b)

1953. Trivestibulopollenites betuloides Pf.; P. W. Thomson & H. Pflug, p. 85, Pl. 9,
Figs 25-34.

Material. - Several dozen specimens.

Description. - Triangular or rounded in equatorial outline; pores ar
anged angularly, equatorially, strongly projecting. Equator 22 to 34 !J. in
diameter. Wall composed of two layers, to 2 J.l thick in the middle part and
thickening in the area of germinalia. Outer germinal apparatus developed
in the form of an oval pore with a small labrum. Inner germinal apparatus
composed of two layers, its outer part with a narrow annulus, inner with
a wide atrium.

Remarks. - Genus Trivestibulopollenites Th. & Pf. includes several
species differing considerably from Betulaepollenites Thiergart 1937. It
seems that a more extensive concept of genus, that is, Trivestibulopollenites
is more appropriate in this case despite Thiergart's priority name.

Botanical affinity. - Most likely the genus Betula.

Occurrence (in the area under study). - Middle and Upper Miocene, all
profiles.

Genus Brosipollis Krutzsch, 1968

Type species: Brosipollis salebrosus (Pflug, 1953) Krutzsch, 1968

Brosipollis salebrosus (Pflug, 1953) Krutzsch, 1968
(Pl. XVII, Fig. 13a-c)

1953. Trivestibulopollenites salebrosus Pf.; P. W. Thomson & H. Pflug, p. 85, PI. 9,

Figs 39-41.
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Material. - Egiht specimens.
Description. - Spheroid in outline, with three very strongly projecting

germinal apparatus. Equator 25 to 30 Il in diameter, germinal apparatus
about 7 ,.... high. Exine to 2 Il thick, composed of two layers. Outer layer,
with a distinct sculpture in the form of rollers, produces an elliptical exo
pore in the germinal part. The inner part of ectoexine, strongly thickened in
the germinal part, forms a labrum circular in cross section. A one-layer
endoexine forms a broad atrium.

Remarks. - On the basis of the peculiar characters of the structure of
germinal apparatus of 'the species Trivestibulopollenites salebrosus and
T. striatobrosus, Krutzsch (1968c). erected the genus Brosipollis. B. sale
brosus is a typical element of the Earlier Tertiary and it occurs in the Later
Tertiary in the deposits which correspond to warmer climatic phases.

Botanical affinity. - Unknown.
Occurrence (in the area under study). - Middle Oligocene of Tarnowka

and Middle Miocene (phase VIII) of Gierlachowo.

Genus Pterocaryapollenites Thiergart, 1938

Type species: Pterocaryapollenites stellatus (R. Potonie, 1931) Thiergart, 1938

Pterocaryapollenites stellatus (R. Potonh~, 1931) Thiergart, 1938
(Pl. XVIII, Figs 8, lOa, b)

1931. Pollenites stellatus R. Pot.; R. Potonie, p. 28, PI. 2, Fig. V 476.

Material. - Several dozen specimens.

Description. - Polygonal in equatorial outline. Pores arranged angular
ly or somewhat subequatorially. They do not project outside the outline.
A few pores are irregularly distributed on both hemispheres of the grain.
Equator 24 to 36,.... in diameter. Ectoexine, slightly swollen in the germinal
part, forms a round exopore; endoexine thinner, forming a broad, many
layer atrium.

Remarks. - In Thomson's & Pflug's (1953) paper, the grains of this
species are included in the morphological genus Polyatriopollenites. Since
the genus PterQcaryapollenites is, however, well defined in Thiergart's
(1938) paper, it should be acknowledged as a priority name in force.

Botanical affinity. - Family Juglandaceae and most likely the genus
Pterocarya. In some of the Recent species of the genus Junglans, e.g. Jung
lans cinerea, pollen grains are similar in morphological structure.

Occurrence (in the area under study). - In many profiles of the warm
and intermediate phases of the Middle and Upper Miocene.
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Genus Caryapollenites Raatz, 1937 emend. Krutzsch, 1961

Type species: Caryapollenites simplex (R. Potonie, 1931) 1960

Caryapollenites simpiex (R. Potonie, 1931) 1960
(PI. XVIII, Figs 6, 7)

1931b. Pollenites simplex R. Pot.; R. Potonie, p. 3, Fig. 4.

Material. - A dozen or so specimens.
Description. - Spheroid or triangular obtuse-convex in equatorial view.

Germinal apparatus in the form of round pores arranged angularly and
somewhat equatorially. Equator 26 to 35 "" in diameter. Exine composed of
two layers. Outer layer with a fine structure, psilate or intragranulate, slig
htly thickened in the germinal area, forms a smal labrum. Endoexine, .de
void of distinct structure, forms a broad atriwn near the pore.

Remarks. - In the polar parts of pollen grains this genus has variously
shaped exine solutions which, according to Kru.tzsch, represent an import
ant specific character. In the species Caryapollenites simplex, these solut
ions are round and cover both polar areas.

Botanical affinity. - Family Juglandaceae and probably the genus
Carya.

Occurrence (in the area under study). - Few pollen grains of this spec
ies occur in transitional, or cooler climatic phases of all profiles.

Genus Carpinuspollenites Thiergart, 1938

Type species: Carpinuspollenites carpinoides (Pflug, 1953) Nagy, 1959

Carpinuspollenites carpinoides (Pflug, 1953) Nagy, 1959
(PI. XVIII, Figs 8, 9, 11)

1953. PolYPOTopollenites carpinoides ·Pf.; P. W. Thomson, H. Pflug, p. 92, PI. 10, Figs
79-84

Material. - Twenty-three specimens.
Description. - Rounded-polygonal in outline, 22 to 36 I.l in equatorial

diameter. Four to five pores, arranged angularly, somewhat subequatorially
and distinctly projecting. Germinal apparatus are developed as an oval
exopore, elongate equatorially and surrounded by labrum and as an endopo
re in the form of a small, one- or two-layer atrium.

Remarks. - The genus Carpinus? pollenites, described by Thiergart
(1938) with a question mark, was later replaced in literature by the generic
name Polyporopollenites (Thomson & Pflug, 1953). The previous name was
used once again by Nagy (1969). Doktorowicz-Hrebnicka (1957, 1960, 1961,
1964) distinguishes, in the genus Carpinus, several morphological forms,
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some of which might turn out, after, a close study, to be new species of
the genus Carpinuspollenites.

Botanical affinity.- Family Betulaceae, the 'genus Carpinus.
Occurrence (in the area under study). - Upper Miocene of Ustronie,

Oczkowice, Nowa Wies, Gierlachowo, Mosina and Slepuchowo.

Genus Alnipollenites R. Potonie, 1931

Type species: AlnipoZZenites verus R. Potonh\ 1931

Alnipollenites verus R. Potonie, 1931
(PI. XVIII, Figs 1 and 2)

1931b. Alni-poZZenites verus R. Pot.; R. Potonie, p, 4, Fig. 18.

Material. - More than 200 specimens.
Description. - Polygonal in equatorial view, 15 to 30 I-.l. in equatorial

diameter. Four to five pores arranged angularly and equatorially; germi
nal apparatus developed in the form of an exopore round or elongate mer

)dionally and surrounded by a large, projecting labrum; endoexine forming
an extensive vestibulum. The surface of walls smooth.

Remarks. - The genus Alni-pollenites, erected by R". Potonie (1931b),
was subsequently changed by this same author (1960) into Alnipollenites
Alnipollenites Raatz; 1937 and Polyvestibulopollenites Thomson & Pflug,
1953 are the best known synonyms. It has hitherto been a one-species genus.

Botanical affinity. - Genus Alnus.
Occurrence (in the area under study). - Frequent in various climatic

phases of all profiles; abundant in Miocene, phase III of Ustronie and Gier
lachowo.

Genus Ulmipollenites Wolff, 1934

Type species: Ulmipollenites undulosus Wolff, 1934

Ulmipollenites undulosus Wolff, 1934
(PI. XVIII, Figs 3-5)

1934. Ulmi-poZZenites undulosus Wolff; H. Wolff, p. 75, PI. 5, Fig. 25,

Material. - Several dozen specimens.
Description. - Rounded or polygonal in equatorial outline, 23 to 25 ~l in

diameter. Exine 1.5 to 2.5 ~ thick with a sculpture rugulate forming a sort
of reticulum. Ectoexine thickened around pores, forms an annulus. Four
or five pores usually arranged equatorially, round, depressed, to 2.5 ~ in
diameter.

Remarks. - Erected by Wolff (1932) for pollen grains of the family
Ulmaceae, the genus Ulmi-pollenites included only one species, U. undulos-
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us. The genus Polyporopollenites Pf. (Th. & Pf., 1953) includes several
species varying in botanical ori'gin. It seems, therefore, that Potonie (1956)
correctly acknowledged the generic name Ulmipollenites as having a prio
rity, as being in force and including one species only. Three new species
of the genus Ulmipollenites, differing from the type species in the thickness
of exine and type of sculpture, were described by Nagy (1969).

Botanical affinity. - Family Ulmaceae and probably the genus Ulmus.
Occurrance (in the area under study). - Single pollen grains of this

species occur in all profiles and more numerously in the Upper Miocene
deposits.

Genus Intratriporopollenites Pflug & Thomson, 1953

Type species: IntratriporopoUenites instructus (R. Potonie, 1931) Thomson & Pflug, 1953

Intratriporopollenites instructus (R. Potonie, 1931) Thomson & Pflug, 1953
(PI. XVIII, Fig. 14a-c)

1931c. Tiliae-poUenites instructus R. Pot.; R. Potonie, p. 556, Fig. 9.

Material. - Twenty-three specimens.
Description. - Triangular obtuse-convex in outline, 28 to 39 JA. in equat

orial diameter. Germinal apparatus arranged equatorially in the central
parts of wall. Exine about 2.5 JA. thick, composed of two layers. Ectoexine
with a reticulate sculpture consisting of the murri type processes (mesh
lumina between about 0.5 and 1.5 Il in diameter) and forming a strongly
swollen annulus around the pore. Exopore elongate meridionally, 2.5 to
3 J.l in equatorial diameter. Endopore round, to 5 JA. in diameter. An atrium is
formed by a layer of endoexine.

Remarks. - This species differs from others of this genus in a distinct
reticulate sculpture and large swellings of ectoexine near pores.

Botanical affinity. - Mai (1960) relates this species with the extinct
genus Burretia of the family Tiliaceae.

Occurrence (in the area under study). - Single specimens occurring in
many profiles of warmer Miocene phases.

Intratrioporopollenites insculptus Mai, 1961
(Pl. XVIII, Figs 12, 13a, b)

1961. Intratriporopollenites insculptus Mai; D. H. Mai, p. 65, PI. 11, Figs 16-19.

Material. - Eighteen specimens.
Description. - Subspheroid in outline and 28 to 39 Il in equatorial dia

meter. Outer pore surrounded by an annulus. A distinct inner germinalium
in the form of a short furrow. Sculpture reticulate, composed of the
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duplibaculate murri type processes. Mesh lumina less than 1.5 f.l in diamet
er. Exine to 2 f.l thick.

Remarks. - Specimens of I. inscupltus from the material under study
were mostly slightly smaller than those described by Mai (1961).

Botanical affinity. - According to Mai (1961), the subfamily Brownlo
wioideae of the family Tiliaceae.

Occurrence (in the material under study). - Relatively rare in cooler
phases of the Miocene, particularly phases V and VII; Ustronie, Gierlacho
wo and Nowa Wies.

Genus Porocolpopollenites Thomson & Pflug, 1953

Type species: PorocolpopoHenites vestibuloformis Pflug, 1953

Porocolpopollenites calauensis Krutzsch, 1961
(PI. XIX, Fig. 9a, b)

1961. PorocolpopoHenites calauensis W. Kr.; W. Krutzsch, p. 318, PI. IV, Figs 94-97.

Material. - Seven specimens.
Description. - Triangular obtuse-convex in equatorial outline and 30

to 36 J.l. in equatorial diameter. Exine with a gemmate sculpture in the form
of irregularly scattered beadlike processes, between which a fine structure
of ectoexine is visible. Wall composed of several layers. The outer layer
of ectoexine forms ·an about 15f.l-Iong furrow in the germinal part. The
inner layer forms an annulus around the pore. A broad atrium is produced
by endoexine.

Remarks. - Specimens of P. calauensis, found in the Middle Oligocene
deposits of the profiles discussed, are slightly smaller than those described
by Krutzsch (1961).

Botanical affinity. - Uncertain, maybe the family Symplocaceae.
Occurrence (in the area under study). - Middle Oligocene of the Tar

n6wka, Mosina and Krosinko profiles.

Porocolpopollenites vestibulum (R. Potonie, 1931) Thomson & Pflug, 1953
(PI. XIX, Figs 4 and 8)

1931a. PoHenites vestibulum R. Pot.; R. Potonie, p. 329, PI. 2, Fig. 23.

Material. - A dozen or so specimens.
Description. - Triangular in outline, 20 to 34 f.l in equatorial diameter:

Exine thick, composed of many layers, its sculpture gemmate. In the ger
minal part, the outer layer of ectoexine less than 1 l.t thick and forming
a short furrow. Inner layer of ectoexine forms a high annulus around the
pore and endoexine forms a wide atrium.
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Remarks. - A considerable variability in the development of sculpture
is displayed by specimens of this species.

Botanical affinity. - Family Symplocaceae.
Occurrence (in the area under study). - Occurring sporadically in the

Gierlachowo and Ustronie profiles.

Porocolpopollenites latiporis Pflug & ThOInson, 1953
(PI. XIX, Fig. la, b)

1953. PorocolpopoHenites latiporis Pf. & Th.; P. W. Thomson & H. Pflug, p. 93, PI. 10,
Figs 123-124.

Material. - Five specimens.
Description. - Triangular-concave in equatorial outline, 29 to 33 ~l in

equatorial diameter. Outer layer of exine with a fine, gemmate sculpture,
in the germinal area forming a short furrow. Inner layer forms a small
annulus around the pore. A wide vestibulum is formed By endoexine.

Remarks. - This species differs from P. vestibulum primarily in a som
ewhat different structure of germinal apparatus, that is, a larger furrow
and smaller annulus around the pore.

Botanical affinity. - Family Symplocaceae.
Occurrence (in the area under study). - Upper Miocene of the Oczko

wice profile.

Procolpopollenites maturus (Doktorowicz-Hrebnicka, 1960) n.comb.
(PI. XIX, Figs 5, 6)

1960. Symplocos-Pollenites vestibulum R. Pot.; forma matura Doktorowicz-Hrebnic
ka; J. Doktorowicz-Hrebnicka', p. 111, PI. 43, Fig. 227.

Material. - Twenty-five specimens.
Description. - Triangular obtuse-convex in equatorial outline. Three

germinal apparatus arranged angularly. Equator 22 to 30 ~ in diameter.
Exine 1.5 to 2 ~ thick, composed of many layers. Outer layer of ectoexine
with a gemmate sculpture, forming a short furrow in the germinal area.
Inner layer forms an annulus around the pore and endoexine - a narrow
vestibulum.

Remarks. - P. maturus was described by Doktorowicz-Hrebnicka (1960)
as a from of the species Pollenites vestibulum, from whieh it differs in
equatorial outline, more distinct and coarser sculpture and, slightly, in the
structure of germinal apparatus.

Botanical affinity. - Perhaps the ·family Symplocaceae.
Occurrence (in the area under study). - Miocene, single specimens oc

curring in various profiles, Niedzwiedzice, Oczkowice, Wirczyn, Ustronie,
Gierlachowo.
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Porocolpopollenites triangularis (R. Potonie, 1931), Thomson & Pflug, 1953

(PI. XIX, Fig. 3)

1931a..Pollenites triangularis R. Pot.; R. Potonik, p. 332, PI. 2, Fig. 9.

Material. - Three specimens.
Description. - Triangular in equatorial outline and 18 to 23 f.l in equa

torial diameter. Exine very thick, with a fine sculpture. Three germinal
appar.atus arranged angularly. Outer layer of ectoexine forming a very
short furrow in germinal area, inner thickening in this part and forming
an annUlus surrounding the pore. A relatively small vestibulum is formed
by endoexine.

Remarks. - This species differs from other species of the genus Poro
colpopollenites in small dimensions, psilate exine and structure of germinal
apparatus.

Botanical affinity. - Family Symplocaceae.
Occurrence (in the area under study). - Upper Miocene, Ustronie

and Gerlachowo.

Porocolpopollenites sp.
(PI. XIX, Fig. 2)

Material. - Eight specimens.
Description. - Spheroid or triangular obtuse-convex in equatorial out

line. Equator 20 to 28 f.l in diameter. Three germinal apparatus arranged
angularly, depressed. Exine psilate or chagrenate. Furrows very short,
pores wide, vestibulum distinct.

Remarks. - Specimens of Porocolpopollenites sp. differ from others of
the genus Porocolpopollenites in their thin exine devoid of sculpture, dep
ressed germinal apparatus and nearly circular equatorial outline. The struc
ture and arrangement of germinal apparatus and thinner exine are charac
ters in which they also differ from specimens of Symplocospollenites orbis.

Botanical affinity. - Family Symplocaceae?
Occurrence (in the area under study). - In the deposits of the Later

Miocene, the Ustronie profile.

Genus Symplocospollenites R. Potonie, 1960

Type species: Symplocospollenites rotundus (R. Potonie, 1931) 1960

Symplocospollenites anulus-rotundus Krutzsch, 1970
(PI. XIX, Fig. 7)

1970b. SymplocospoZZenites anulus-rotundus Krutzsch; W. Krutzsch, p. 336, PI. 8, Fig.
181; PI. 15, Fig. 159.

Material. - Fourteen specimens.
Description. - Spheroid or convex-square in equatorial outline, 21 to



384 MARIA ZIEMBINSKA-TWORZYDLO

26 I.l in diameter. Four germinal apparatus slightly projecting, arranged
equatorially. Exine thick, composed of many layers, sculpture and structure
invisible. Structure of germinal apparatus vague.

Remarks. - This is a group of older Tertiary species, similar to each
other in shape and the structure of exine and germinal apparatus, which,
according to Krutzsch (1967, 1970), due to their separate morphological
character, should be excluded from the genus Porocolpopollenites. They
represent a paleotropical element occurring in warmer Miocene phases.

Sotanical affinity. - Family Symplocaceae. A type of pollen similar
morphologically is observed in the Recent Symplocous octopeta (Potonie,
1960).

Occurrence (on the area under study). - Middle Oligocene deposits and
some of the warmer phases of Upper Oligocene and Miocene, for example,
the Oczkowice profile's phase II,and the Gierlachowo profile's phase VI.

Genus Corsinipollenites Nakoman 1965

Type species: COTsinipollenites oculus-noctis (Thiergart, 1940) Nakoman, 1955

Corsinipollenites oculus-noctis (Thiergart, 1940) Nakoman, 1955
(PI. XIX, Fig. 13a, b)

1940. Pollenites oculus-noctis Thg.; F. Thiergart, p. 47, PI. 7, Fig. 1.

Material. - Five specimens.
Description. - Convex-triangular in outline, 42 to 56 I.l in equatorial

diameter. Three very large germinal apparatus are arranged angularly
and equatorially. Wall 2 to 2.5 I.l thick, composed of many layers, fairly
thin as compared with size. Outer part of germinal apparatus developed
from ectoexine in the form of a high and wide ring about 15 to 20 I.l wide
at the base and 7 to 9 l-t high. Inner part, consisting of endoexine, forms a
wide vestibulum. Exopore slightly elongate meridionally.

Remarks. - Two subspecies, differing in size only, are distinguished
by Krutzsch (1968b) in this species. This is the species Crosinipollenites, the
most common in the Tertiary (synonymy - see Krutzsch, 1968b).

Botanical affinity. - Family Oenotheraceae.
Occurrence (in the area under study). - Relatively rare in the Lower

Miocene, of the Ustronie and Gierlachowo profiles.

Corsinipollenites ludwigioides Krutzsch, 1968
(Pl. XIX, Fig. 11a, b)

1968b. COTsinipollenites ludwigioides W. Kr.; W. Krutzsch, p. 782, PI. 4, Figs 12-15.

Material. - Three specimens.
Description. - Triangular or triangular obtuse-convex in equatorial
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outline and 34 to 40 f..l in equatorial diameter. Exine 1.5 to 2 f..l thick, com
posed of many layers with a distinct punctate sculpture. Outer germinalium
in the form of a pore meridionally elongate. Inner germinalium in the
form of a high (3 to 4 Il) annulus surrounding a round inner pore.

Remarks. - This species differs from other of this genus in a less
thickened germinal apparatus and smaller size.

Botanical affinity. - Family Oenotheraceae and most probably the ge
nus Ludwigia.

Occurrence (in the area under study). - Middle Oligocene, Mosina.

Corsinipollenites graciliporus minor Krutzsch & Pactlova, 1968
(PI. XIX, Fig. 10)

1968. Corsinipollenites graciliporus minor W. Kr. & PactI.; W. Krutzsch, p. 781, PI. 4,
Fig. 19; PI. 5, Figs 5, 6.

Material. - One specimen.
Description. - Triangular obtuse-convex in equatorial outline. Equator

35 f..l in diameter. Exine 1.5 f..l thick, with a gemmate sculpture. Three wide
(13 f..l), but low 'germinal apparatus do not project outside the outline.

Remarks. - The specimen described corresponds in its size and the
structure of its germinal apparatus to the illustration and description of
C. graciliporus minor, from which it differs in a coarser sculpture only.

Botanical affinity. - Family Oenotheraceae. Pollen grains similar
morphologically are observed in the genus Jussieua. .

Occurrence (in the area under study). - Middle Miocene (phase VIII)
of the Nowa Wies profile.

Genus Lonicerapollis Krutzsch, 1962

Type species: Lonicerapollis gallwitzii Krutzsch, 1962

Lonicerapollis gallwitzii Krutzsch, 1962
(Pl. XIX, Fig. 12)

1962. Lonicerapollis gallwitzii W. Kr.; W. Krutzsch, p. ;~75, PI. 5, Figs 1-6.

Material. - Two specimens.
Description. - Triangular in polar view. Equator 38 to 40 f..l in diameter,

polar axis about 10 f..llong. Exine 3 to 4f..l thick, composed of many layers,
covered with loosely scattered spiny processes about 1 Il high and in dia
meter at the base. Processes spaced at 3 to 5 f..l intervals. Central layer of
ectoexine with an indistinct granulate structure, inner layer columellar.
Three germinal apparatus developed in the form of short furrows (egzo
colpi) and pores surrounded by annulus which is formed by the inner layer
of ectoexine.
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Remarks. - Pollen grains of this type, slightly varying in the size and
development of spiny processes, were described in Soviet literature by
Tziguryayeva (1956) and Pokrovskaya (1956) as the pollen of Lonicera.
In Poland, they were described by Stuchlik (1964) from Rypin. Krutzsch
(1962) believes that in the Tertiary of Germany this element occurs
sporadically but consistently in the Middle and Lower Miocene.

Botanical affinity. - The pollen with a similar morphological structure
occurs in the family Caprifoliaceae.

Occurrence (in the area under study). - Middle Miocene, Oczkowice.

Genus Tricolporopollenites Thomson & Pflu'g, 1953

Type species: TricolporopoHenites dolium R. Potonie, 1931

Tricolporopollenites ipelensis Pacltova, 1966
(PI. XX, Fig. l1a-c)

1966. TricolporopoUenites ipelensis PacIt.; B. Pacltova, p. 25, PI. 19, Figs 14-19,
22-24.

Material. - Eighteen specimens.
Description. - Subprolate in equatorial view. Polar axis 20 to 28 Il

long, equator 14 to 18 J.! in diameter. Exine without tectum with sculpture
of the clavate type. Baculae small, less than 0.5 Il high, closely spaced,
forming a reticulum with 0.51l mesh lumina. The height of baculae so
mewhat larger on poles than on equator. Furrows, not reaching poles, are
relatively shallow on equator, to about 2 Il in depth. Pores narrow, oval,
elongate polarly, 3 to 5 Illong.

Remarks. - Krutzsch (oral communication) considers T. ipelensis as a
characteristic component of cooler climatic phases, occurring throughout
the Miocene. It differs from the species T. retiformis, most closely related
morphologically, in a more elongate polar axis, different type of sculpture
and a different structure of germinal apparatus.

Botanical affinity. - Unknown.
Occurrence (in the area under study). Gierlachowo, Oczkowice and

Ustrome profiles.

Tricolporopollenites villensis (Thomson, 1950) Thomson & Pflug, 1953
(PI. xx, Figs 15a-c, 17.a-c)

1950. TricolporopoUenites cingulum vWensis Th.; R. Potonie, P. W. Thomson &
F. Thiergart, p. 55, PI. B, Figs 28-29.

Material. - Several dozen pollen grains.
Description~- Grains tricolporate, Widely subprolate in equatorial

viEfWl. Polar axis 28 to 36 Il long, equator 18 to 26 III in diameter. Exine
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with tectum. Sculpture baculate. Baculae small, higher on poles than on
equator, forming on the surface a reticulum with about 0.5 ~ mesh lumina
on equator. Towards poles, lumina increase to 1 ~. Furrows deep, strongly
developed, formed by the outer layer of ectoexine and not reaching poles.
Pores round or slightly elongate polarly, surrounded by an annulus formed
by the thickened inner layer of ectoexine.

Remarks. - This is a collective species, including many forms related
morphologically and which occur in the Middle Tertiary.

Botanical affinity. - Unknown.
Occurrence (in the area under study). - Middle Oligocene deposits

Tarn6wka, Mosina, Slepuchowo, Krosinko and Gierlachowo borings.

Tricoloporopollenites cingulum fusus Thomson & Pflug, 1953
(PI. xx, Figs lOa-b; 13a-c; 14a-b)

1953. Tricolporopollenites cingulum fusus Th. & Pf.; P. W. Thomson & H. Pflug,
p. 100, PI. 12, Figs 15-27.

Material. - Several dozen specimens.
Description. - Pollen grains, tricolporate, elongate-subprolate in

equatorial view. Polar axis 22 to 26 ~ long, equator 13 to 18 ~ in diameter.
Sculpture finely baculate, baculae less than 1 ~ high over the entire sufrace
of grain. Furrows deep, long, reaching poles. Pores round, situated on
equator. Around pores exine strongly swollen.

Remarks. - Pollen grains with similar morphological structure are
determined by Krutzsch (1957) as group 112 of the fusus type, charac
teristic of the Earlier Tertiary deposits. Among them, forms similar mor
phologically to the genus Ptelea are distinguished by Stuchlik (1964).
According to Krutzsch (1957), macroscopic remains of Ptelea genus were
iound in the Oligocene only.

Botanical affinity. - It includes the family Rutaceae and the :genus
Ptelea, but also several other genera similar in the morphology of their
pollen grains.

Occurrence (in the area under study). - Middle Oligocene of all profiles.

Tricolporopollenites cingulum pusillus (R. Potonie, 1934) Thomson & Pflug,
1953

(PI. XX, Fig. 9a-c)

1934. Pollenites quisqualis pusillus R. Pot.; R. Potonie, p. 72, PI. 3, Fig. 21.

Material. - Several dozen specimens.
Description. - Pollen grains subprolate in equatorial view, tricolporate.

6 Acta Palaeontologica nr 3/74
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Polar axis 17 to 22 !A. long, equator 11 to 13 !A. in diameter. Exine psilate
or finely punctate. Germinal apparatus similar in structure to those of the
former subspecies.

Remarks. - Like in the former subspecies, pollen grains are here in
cluded with a similar morphological structure and with a similar strati
graphic range, coming from various botanical groups.

Botanical affinity. - Sometimes they are related with the genus Ca
stanopsis (Doktorowicz-Hrebnicka, 1957, 1960; Thiergart, 1940; Mamczar,
1960).

Occurrence (in the area under study). - All profiles of the Middle and
Upper Oligocene and Lower and Middle Miocene.

TricolporopolZenites cingulum oviformis (R. Potonie, 1931) Thomson &
Pflug, 1953

(PI. XX, Figs 3-5)

1931a. Pollenites oviformis R. Pot.; R. Potonie, p. 328, PI. 1, Fig. 20.

Material. - Several dozen specimens.
Description. - Elongate-subprolate in equatorial view. Polar axis less

than 18 !A. long. Exine psilate, composed of many layers, furrows strongly
developed, pores round, situated on equator.

Remarks. - Like the former two subspecies, this is a collective group
of small tricolporate forms related morpholo·gically.

Botanical affinity. - Related with small forms of the genus Castanea
(Thomson & Pflug, 1953).

Occurrence (in the area under study). - Common in all profiles.

TricolporopolZenites haanradensis Manten, 1958
(PI. xx, Fig. 12a-c)

1958. Tricolporopollenites haanradensis Manten; A. A. Manten, p. 463, Figs 12, 13.

Material. - Three specimens.
Description. - Widely subprolate in equatorial view. Polar axis 17 to

20 !A. long, equator 19 to 21 !A. in diameter. Furrows not very deep, with a
characteristic bend on equator, pores small, round. Sculpture clavate,
forming a reticulum with irregularly' polygonal meshes larger in the
equatorial than polar part.

Botanical affinity. - Similar pollen grains were assigned by Oszast
(1960) and Stuchlik (1964) to the family Rhamnaceae.

Occurrence (in the area under study). - Middle Oligocene, Mosina
boring.
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Genus Cyrillaceaepollenites (Miirriger & Pflug, 1951) emend. R. Potonie,
1960

Type species: CyriHaceaepoHenites megaexactus (R. Potome, 1931) 1960

Cyrillaceaepollenites megaexactus (R. Potonie, 1931) 1960
(PI, XX, Figs 6, 7)

1931d. PoHenites megaexactus R. Pot.; R. Potome, p. 26, PI. 2, Fig. V42b.

Material. - Several dozen specimens.
Description. - Pollen grains tricolporate, widely subprolate in equa

torial view, swollen on equator. Polar axis 17 to 25 !A. long, equator 13 to
20 !A. in diameter. Polar areas widely rounded or somewhat flattened. Fur
rows bent on equator, deep. Pores 1.5 to 2.5 !l in diameter, surrounded by
a somewhat swollen inner layer of ectoexine. Exine to 2.5 !A. thick, composed
of several layers. Sculpture clavate, forming a fine-meshed reticulum.

Remarks. - The species Pollenites. cingulum bruhlensis was erected
by Miirriger & Pflug (1951) as typical of the genus Cyrillaceaepollenites.
In 1953, Thomson & Pflug considered this species as a synonym of Polle
nites megaexactus assigned by them to the genu.s Tricolporopollenites. In
this species, they distinguished two subspecies, bruhlensis and exactus.
R. Potonie (1960) cancelled out the subspecies bruhlensis as identical with
Cyrillaceaepollenites megaexactus, and raised the subspecies exactus to
the rank of species.

Botanical affinity. - Probably the family Cyrillaceae.
Occurrence (in the area under study). - A common component of all

profiles in the Upper and Middle Miocene, less frequent in deeper deposits.

Cyrillaceaepollenites exactus (R. Potonie, 1931) 1960
(PI. xx, Figs 1, 2)

1931d. Pollenites exactus R. Pot.; R. Potonie, p. 26, PI. 1, Fig. V42b.

Material. - More than 100 specimens.
Description. - Pollen grains tricolporate, widely subprolate in equa

torial view, extended on equator. Polar axis less than 15 !A. long, equator
10 to 13 !l in diameter. Polar areas widely rounded or slightly flattened.
Furrows on equator bent, relatively deep. Pores round, depressed. Exine
thin, composed of two layers, devoid of a sculptured layer.

Remarks. - The species C. exactus differs from C. megaexactus prim
arily in smaller dimensions and the lack of sculpture. It is a common
component of Miocene profiles, particularly numerous in warmer climatic
phases and usually connected with coal deposits.

Botanical affinity. - Probably the family Cyrillaceae.
Occurrence (in the area under study). - In all profiles, abounding in

some horizons.

6'
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Tricolporopollenites d. wallensenensis Pflug, 1953
(PI. XXI, Figs 1a-c, 3a-c)

1953. Tricolporopollenites wallensenensis Pf.; P. W. Thomson & H. Pflug, p. 103,
PI. 13, Figs 1-4.

Material. - Five specimens.
Description. - Grains tricolporate, elongate-subprolate in equatorial

view. Polar axis 33 to 35 ~ long, equator 22 to 24 ~ in diameter. Furrows
very distinct, short, not reaching poles. Pores small, round, depressed,
surrounded by a not very large annulus. Exine relatively thick, composed
of many layers, with a distinct baculate sculpture forming a reticulum,
whose mehes are polygonal and smaller on equator than in polar areas.

Remarks. - In the material under study, pollen grains of this species
occur rarely and are to the greatest extent similar to the specimens de
scribed by '.I;homson & Pflug (1953) as T. wallensenensis, from which they
differ in somewhat smaller dimensions.

Botanical affinity. - Pollen grains similar' in morphological structure
occur in the family Araliaceae.

Occurrence (in the area under study). - Upper Miocene; few grains
in the Oczkowice profile.

Genus Araliaceoipollenites R. Potonie, 1951

Type species: Araliaceoipollenites euphorii (R. Potonie, 1961) 1960

Araliaceoipollenites edmundi (R. Potonie, 1931) 1960
(PI. XXI, Fjgs 2; 4-7)

1931d. Pollenites edmundi R. Bot.; R. Potonie, p. 26,YI. 1, Fig. V53a.

Material. - More than thirty specimens.
Description. - Pollen grains tricolporate. Polar axis 32 to 45 ~ long,

equator 30 to 39 !.l in diameter. Grains widely subprolate in equatorial view,
sometimes even spheroid. Exine thick with a distinct, baculate sculpture.
Furrows very strongly developed, with exine swollen on margins, roller
like in shape and surrounding round, large pores.

Remarks. - The species A. edmundi was included by Thomson & Pflug
(1953) in the genus Tricolporopollenites and became a collective concept
for all large pollen forms, having a thick exine. Krutzsch (1958) collected
them and formed a group of "edmundoid forms". In 1960, Potonie excluded
all these forms from the collective species T. edmundi and separated them
as a species of the genus Araliaceoipollenites. Mamczar (1962) separated
two fundamental groups of edmundoid forms, Group I with the same mor
phological structure as that of the family Araliaceae (d. AraliCli) and
Group II identical in morphological structure with the family Cornaceae
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(d. Cornus). Nagy (1969) divided the specific group A. emundi into two
genera, Araliaceoipollenites edmundi, to which she assigned morphological
form with a structure of the Aralia type and Tricolporopollenites edmundi
in which she included .forms with a structure of the Comus type. The
entire group of forms of Araliaceoipollenites edmundi requires an accurate
morphological elaboration.

Botanical affinity. - The Araliaceae and the Cornaceae.
Occurrence (in the area under study). - Sporadically in warmer phases

of all profiles.

Tricolporopollenites marcodurensis Pflug & Thomson, 1953
(PI. XXI, Figs 13-18)

1953. Tricolporopollenites marcodurensis Pf. & Th.; P. W. Thomson & H. Pflug, p. 103,
PI. 13, Figs 5-9.

Material. - Thirty-two specimens.
Description. - Prolate in equatorial view. Polar axis 32 to 45 fA. long,

equator 13 to 25 fA. in diameter. Furrows narrow, long, reaching poles.
Pores small, round. Exine sculpture baculate, nearly twice as prominent
on poles than on equator, forming on the surface a reticulum with fine,
irregular meshes.

Remarks. - Like the previous ones, this is a collective species, in
cluding several forms, marked by a similar though not identical morpho
logical structure. It is compared with the species which represent the genus
Parthenocissus. Krutzsch (1967) believes this species, or rather a group
of forms related morphologically to Parthenocissus, to be a component of
the intermediate element, occurring in the Miocene floras.

Botanical affinity. - Genus Parthenocissus.
Occurrence (in the area under study). - Single grains occurring in

many samples from all profiles.

Genus Rhoipites Wodehouse, 1933

Type species: Rhoipites bradleyi Wodehouse, 1933

Rhoipites pseudocingulum (R. Potonie, 1931) 1960
(PI. XXIII, Figs 2-5; lOa, b)

1931a. Pollenites pseudocingulum R. Pot.; R. Potonil\ p. 328, PI. 1, Figs 2-4, 19, 24,
26, 27.

Material. - More than fifty specimens.
Description. - Grains tricolporate, widely subprolate in equatorial

view. Polar axis 27 to 45 fA. long, equator 22 to 30 fA. in diameter. Exine 2
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to 3 ~l thick, composed of two layers. Ectoexine with a baculate or gem
tnate sculpture. Furrow deep, thinwalled, with a bend on equator. Pores
oval, elongate meridionally,

Remarks. - A collective species, in which many various morphological
forms have been included and which requires a very penetrating analysis.
The first, tentative analysis of this type was conducted by Mamczar (1962),
who distinguished in this species four principal morphological groups
whose pollen grains are similar to those of various genera (Mangifera, Rhus
and Spondius).

Botanical affinity. - A purely morphological species, heterogeneous
botanically.

Occurrence (in the area under study). - In all profiles, sometimes
abundant.

Genus Cupuliferoidaepollenites R. Potonit\ Thomson & Thiergart, 1950

Type species: CupuliferoidaepoHenites libZarensis Thomson, 1950

Cupuliferoidaepollenites librarensis Thomson, 1950
(Pl. XXII, Figs 1-4a-c)

1950. CupuZiferoidae-poZZenites ZibZarensis Th.; R. Potonie, P. W. Thomoon & F. Thier
gart, p. 55, Pl. B, Figs 26-27.

Material. - More than 100 specimens.
Description. - Subprolate in equatorial view. Polar axis 10 to 26 ~l

long, equator 11 to 15 Jl in diameter. Exine 1 fA. thick, composed of two
layers without a distinct sculpture, and displaying a fine structure, psilate
or chagrenate. Furrows long, reaching poles. Pores narrow, very strongly
elongate polarly.

Remarks. - Potonie et al. (1950) illustrated both the form having nar
row pores characteristic of the species C. liblarensis (Fig. 26) and that with
small, round pores characteristic of the subspecies oviformis of the species
Tricolporopollenites cingulum (Fig. 27). Only Fig. 26 should be typical
for Cupuliferoidaepollenites. Thomson & Pflug (1953) changed the generic
name into Tricolpopollenites and separated from the species T. liblarensis
two subspecies, a larger one, liblarensis and a smaller, fallax.

Botanical affinity. - Probably the family Leguminosae.
Occurrence (in the area under study). - Sometimes very numerous in

all profiles.

Genus Quercoidites R. Potonie, Thomson & Thiergart, 1950

Type species: Quercoidites henrici (R. Potonie, 1931) R. Potonie, Thomson & Thier
gart, 1950
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Quercoidites henrici (R. Potonie, 1931) R. Potonie, Thomson & Thiergart,
1950

(PI. XXII, Figs 9a, b-lla, b)

1931a. PoHenites henrici R. Pot.; R. Potonie, p. 329, PI. 2, Fig. 19.

Material. - More than fifty specimens.
Description. - Subprolate in equatorial view. Polar axis 30 to 45 ~

long, equator 22 to 30 ~ in diameter. Furrows long, reaching poles. Pores
indistinct, narrow, strongly elongate meridionally. Exine thin, composed
of two layers, its structure punctate.

Remarks. - This l'ipecies, determined morphologically as tricolpate, was
assigned by Thomson & Pflug (1972) to the genus Tricolpopollenites. The
structure of its furrows and pores is similar to that in the genus Quercus.
At present, this is a collective species, including several forms related,
but not identical morphologically.

Botanical affinity. - (?) Fagaceae.
Occurrence (in the area under study). - Numerous in all profiles.

Quercoidites microhenrici (R. Potonie, 1931) R. Potonie, Thomson & Thier
gart, 1950

(PI. XXII, Fig. 6a, b--S)

1931d. PoHenites microhenrici R. Pot.; R. Potonie, p. 26, PI. 1, Fig. V19c.

Material. - More than fifty specimens.
Description. - Subprolate in equatorial view, with widely rounded

poles, polar axis 23 to 30 f.l long and equator 15 to 22 .... in diameter. Fur
rows long, reaching poles, sometimes bent in equatorial part. Pores narrow,
strongly elongate meridionally. Exine relatively thick, reaching 2 ~, com
posed of two layers, with an uneven, granulate sculpture.

Remarks. - Two subspecies differing ·from each other in sculpture are
distinguished in this species by Thomson & Pflug (1953).

Botanical affinity. - Various botanical taxons similar in the morpho
logy of pollen are here assigned.

Occurrence (in the area under study). - Numerous in the Middle Oligo
cene of all profiles, less so in the Lower and Middle Miocene.

Genus Nyssapollenites Thiergart, 1937

Type species: NyssapoHenites pseudocruciatus (R. Potonie, 1931) Thiergart, 1937

Nyssapollenites pseudQcTUciatus (R. Potonie, 1931) Thiergart, 1937
(PI. XXIII, Fig. Sa, b)

1931a. PoHenites pseudocruciatus R. Pot.; R. Potonie, p. 32S, PI. 1, Fig. 10.



394 MARIA ZIEMBII'lSKA-TWORZYDLO

Material. - Twelve specimens.
Description. - Spheroid in equatorial view, with PCllar axis 28 to 32 fl

long and equator 28 to 30 fl in diameter. Furrows do not reach poles. Exine
around pores strongly thickened. Pores round. Exine 1.5 fl thick, composed
of two layers. Structure punctate.

Remarks. - A holotype illustrated by Potonie (1931) has the structure
of its pollen grains similar to that of Fagus and different than that of the
morphological type Nyssa.

Botanical affinity. - Fagus?
Occurrence (in the area under study). - Upper Miocene of the Krosin

ko, Gol~bin Stary and Mosina profiles.

Nyssapollenites kruschi (R. Potonie, 1934) Nagy, 1969
(PI. XXIII, Fig. 6, 7)

1934. Pollenites kruschi R. Pot.; R. Potonie, p. 65, PI. 2, Figs 36-38.

Material. - More than fifty specimens.
Description. - Subspheroid in equatorial view, with polar axis 23 to

35 fl long and equator 27 to 30 l..l in diameter. Furrows short, not reaching
poles, with exine surrounding them strongly thickened. Pores round, so
metimes elongate equatorially, situated in the central parts of furrows.
Exine thick, composed of two layers. Outer layer with a punctate struc
ture.

Remarks. - The species N. kruschl was assigned by Thomson & Pflug
(1953) to the genus Tricolporopollenites. Nagy (1969) defined its generic
assignment precisely, including it in the genus Nyssapollenites. This is
a morphological type common throughout the Tertiary.

Botanical affinity. - Genus Nyssa.
Occurrence (in the area under study). - In all profiles, sometime;;

abundant.

Genus Faguspollenites Raatz, 1937

Type species: FaguspoHenites verus Raatz, 1937

Faguspollenites verus Raatz, 1937
(PI. XXIII, Fig. 9a-c)

1937. Faguspollenites verus Raatz; G. V. Raatz, p. 23, PI. 1, Fig. 17.

Material. - Twenty-two specimens.
Description. - Spheroid in equatorial view, with polar axis and equator

diameter amounting to 32 to 43 fl. Furrows short, very narrow, with large,
round pores occurring equatorially in the middle of a furrow. Exine with
a punctate or granulate structure.
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Remarks. - According to Raatz (1937), this species differs from N. pseu
docruciatus, a species the nearest morphologically, in a considerably smaller
swelling of exine near furrows.

Botanical affinity. - Genus Fagus.
Occurrence (in the area under study). - This pollen type occurs par

ticularly often in cooler phases of the Upper Miocene including the Nowa
Wies and Oczkowice borings.

Genus Ilexpollenites Thiergart, 1937

Type species: Wexpollenites iliacus (R. Potonie, 1931) Thiergart, 1937

Illexpollenites iliacus (R. Potonie, 1931) Thiergart, 1937
(PI. XXIV, Fig. 3a-c)

1931c. Pollenites iliacus R. Pot.; R. Potonie, p. 556, Fig. 5.

Material. - Many, well-preserved specimens.
Description. - Subprolate in equatorial and rounded in polar view.

Polar axis 35 to 55 /l long, equator 30 to 45 I-l in diameter. Polar areas
large, furrows straight; deep, not reaching poles. Pores round, well develop
ed, 3.5 to 5 /l in diameter. Grain surface covered with baculate processes
to 4 /llong and to about 3 ~l in diameter, higher in polar area than in
equatorial part.

Remarks. - Pollen grains of Ilexpollenites iliacus occur in many samp
les from all the borings under study. Considered as a facies element, they
are not particularly connected with climatic phases of the Earlier Tertiary.
They were described and illustrated by many authors. Two forms, f. major
and f. medius, are distinguished between them. The two forms are repres
ented in the material under study, f. medius being more frequent.

Botanical affinity. - Family Aquifoliaceae, 'genus Ilex.
Occurrence (in the area under study). - Common in all profiles.

Ilexpollenites margaritatus (R. Potonie) Thiergart, 1937
(PI. XXIV, Fig. 6a-c)

1931a. Pollenites margaritatus R. Pot.; R. Potonie, p. 332, PI. 1, Fig. 33.

Material. - A dozen or so specimens.
Description. - Subprolate-elongate in equatorial and trilobate in polar

vieW. Polar axis 27 to 45 /l long, diameter 20 to 35 ~. Furrows straight,
short, not reaching poles. Pores round 2.5 to 3 /l in diameter. Grain surface
covered with baculate processes to 2 /l long and 1 to 1.5 ~ in diameter.
Baculae usually higher in polar area than on equator.

Remarks. - I. margaritatus differs from I. iliacus in a more elongate
shape and primarily in sculpture which is finer and consists of smaller,
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slimmer and more closely spaced baculae. The two species are shown toget
her in diagrams.

Botanical affinity. - Family Aquifoliaceae and the genus nex.

Occurrence (in the area under study). - As the former species.

Genus Caprifoliipites Wodehouse, 1933

Type species: Caprifoliipites viridi-fluminis Wodehouse, 1922

Caprifoliipites sambucoides Nagy, 1969
(PI. XXIV, Fig. Ba, b)

Material. - Five specimens.
Description. - Subspheroid in equatorial view. Polar axis 24 to 28 /l

long, equator 26 to 28 /l in diameter. Exine about 2 J.t thick with baculate
processes about 1.5 /l high, forming on the surface a network with large,
polY'gonal meshes. Ectoexine distinctly columellar. Endoexine thin (about
0.5 /l) without a distinct structure. Furrows narrow, bent near equator,
reaching poles. Pores round, about 1.5 /l in diameter.

Remarks. - Specimens coming from the material under study are ligh
tly larger than those described by Nagy (1969) but having an identical
morphology. The specific name C. sambucoides, selected by Nagy (1969) is
not exactly the most appropriate, since the morphology of these pollen
grains and in particular the sculpture of their surface, as well as the-shape
of furrows and structure of germina apparatus resemble in fact the pollen
gains of the genus Viburnum.

Botanical affinity. - Family Caprifoliaceae, the genus Viburnum.
Occurrence (in the area under study). - Single specimens in the Upper

Miocene, at Oczkowice and Gierlachowo.

Tricolporopollenites sp. (d. Oleaceae)
(PI. XXII, Fig. 12a, b)

Material. - A dozen or so specimens.
Description. - Subprolate in equatorial view, with widely rounded

polar areas. Polar axis 34 to 42 /llong, equator 27 to 31 /l in diameter. Exine
abouti 1.5 /l thick, with columellar layer to 1 J.t high and ;forming on the
surface a reticulum with polygonal, irregular meshes to 0.5 J.t in diameter.
Columelle are on the whole somewhat lower on equator than in polar areas.
Furrows straight, rather shallow, not reaching poles. Pores elongate mer
idionally, about 1.5 l! wide and about 4 J.t long.

Remarks. - Pollen grains similar in morphological structure are relativ
ely frequent in the material under study. They are shown in the diagrams
as d. Oleaceae.
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Botanical affinity. - A similar type of the morphological structure of
pollen occurs not only in the Oleaceae, but also in some genera of the fa
milies Caprifoliaceae, Celastraceae and Araliaceae.

Occurrence (in the material under study). - In many profiles, but ra
ther few.

Tricolporopollenites indeterminatus (Romanowicz, 1961) n.comb
(PI. XXIV, Fig. 9a, b)

1961. PoHenites indeterminatus Romanowicz; I. Romanowicz, p. 355, PI. 21, Fig. 275.

Material. - A dozen or so specimens.

Description. - Pollen grains triocolporate, widely subprolate in equat
orial view. Polar axis 35 to 42 fA. long, equator 27 to 31 fA.. Exine about 1 to
1.5 fA. thick, composed of two layers. Outer layer with regularly arranged
baculate processes making up a reticulum with 1 to 1.5 fA. mesh lumina.
Baculae uniform in height over the entire surface of grain, or somewhat
higher in the equatorial zone. Furrows relatively deep, to 2.5 fA. on equator.
Pores round well developed, about 2 !1. in diameter (Fig. 9a).

Remarks. - This species was not exhaustively defined by Romanowicz
(1961). In 1965, elaborating stratigraphically the Toruil clays, Grabowska
changed the generic name to Tripopollenites and once again illustrated
this species. Stuchlik (1964) illustrated a similar morphological type (PI. 11,
Figs 23 and 24), calling it cf. Quercus. Similar morphological pollen type
was found by Stachurska et al. (1973) from Sosnica nad was determined
as Parrotia sp. In the material under study, this species appears only on the
Middle Oligocene brackish deposits.

Botanical affinity. - According to Stachurska et al. (1973) the family
Hamamelidaceae, genus Parrotia.

Occurrence (in the area under study). - Middle Oligocene, Tarn6wka
boring.

Tricolporopollenites starosedloensis Krutzsch & Pactlova, 1969
(PI. XXIV, Fig. 7a, b)

1969. TricolpoHenites starosedloensis W. Kr. & PactI.; W. Krutzsch, p. 474, PI. 2,
Figs 26-30.

Material. - A few well-preserved specimens.

Description. - Pollen grains tricolporate, subprolate in equatorial view.
Polar axis 30 to' 35 fllong, equator 20 to 30 fA. in diameter. Exine thin (about
1 !1.), composed of two layers. Sculpture in the form of closely spaced bacu
late processes about 1 fl high making up a reticulum with about 1.5 to 2 ~l
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lumina. Furrows rather shallow, nearly reaching poles. Polar area small.
Pores poorly developed, obscured by sculpture, usually strongly elongate
meridionally.

Remarks. - This species differs from T. indeterminatus described by
Romanowicz (1961) ina different structure of pores which in the latter
species are distinct and round.

Botanical affinity. - Probably genus Parrotia (according Stachurska et
al., 1973).

Occurrence (in the area under study). - Middle Oligocene deposits of
the Mosina profile.

Tricolporopollenites vegetus (R. Potonie, 1934) Krutzsch, 1967
(Pl. xXIV, Fig. 5)

1934. Sporites vegetus R. Pot.; R. Potonie, p. 45, PI. 1, Fig. 31; PI. 6, Fig. 14.

Material. - Eight specimens.

Description. - Widely subprolate in equatorial view. Polar axis 30 to
36 '~l long, equator 25 to 28 ~ in diameter. Exine composed of two layers.
Outer layer of ectoexine covered with closely spaced baculate processes
varying in height from 1 ~ in equatorial part to 1.5 ~ in polar areas. The
processes of sculpture form a reticuluIn with irregular, polygonal meshes,
their lumina varying between 2.5 and 3 ~. Furrows shallow, reaching the
region of poles and bent near equator. Pores small, round.

Remarks. - A whole 'group of pollen forms similar in morphology was
distinguished by Krutzsch (1958) who called it a vegetus group. At present,
he (1967) acknowledges pollen grains of this type as related with the genus
Hedera and considers them an important component of the subtropical ele
ment of the Miocene pollen flora.

Botanical affinity. - Genus Hedera. A similar type of the structure
of pollen is also known in the families Caprifoliaceae and Celestraceae.

Occurrence (in the material under study). - Miocene, single grains in
warmer phases of various profiles.

Tricolporopollenites satzveyensis Pflug, 1953
(PI. XXIV, Figs 10, 11)

1953. Tricolporopollenites satzveyensis Pf.; P. W. Thomson & H. Pflug, p. 103, PI. 13,
Figs 10-13.

Material. - Twelve specimens.

. Description. - Subprolate in equatorial and triangular obtuse-convex
in polar view. Polar axis 38 to 53 ~ long, equator 30 to 36 ~ in diameter.
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Exine composed of two layers, about 2 Il thick. Sculpture foveolate. Struc
ture intrabaculate. Furrows very deep, about 6 to 7 Il on equator long, ne
arly reaching poles. Pores large, deep elongate meridionally.

Remarks. - Pollen grains with this type of morphological structure
were collected by Krutzsch (1958) in a group of forms he called "satzveyen
said" (group 109), whose occurrence is limited to the Earlier Tertiary only.
They seem, however, to occur sporadically also in younger deposits of
various profiles. Thus, for example, Mamczar (1960, PI. 7, Figs 71 and 72)
illustrates a grain with a similar morphology, defining it as Quercus forma
robusta. Nagy (1969) records the species T. satzveyensis in the Tortonian
deposits.

Botanical affinity. - Unknown. According to Nagy (1969) maybe the
family Araliaceae?

Occurrence (in the area under study). - Sporadically in the Lower
Miocene of Krosinko nad Ustronie and Middle Miocene of Oczkowice.

Tricolporopollenites parmularius (R. Potonie, 1934) Krutzsch, 1960
(PI. XXIV, Fig. 12a, b)

1934. Pollenites paTmuZaTius R. Pot.; R. Potonie, p. 52, PI. 2, Fig. 7.

Material. - Thirteen specimens.
Description. - Widely subprolate in equatorial view. Polar axis 31 to

36 Illong, equator 26 to 28 fA. in diameter. Furrows deep, to 4 .,... on equator,
rectilinear, short, not reaching poles. Pores large, round or elongate meri
dionally, slightly depressed. Exine to 3 Jl thick, its structure psilate.

Remarks. - The occurrence of this type of pollen is related by Krutzsch
& Majewski (1967) with warmer phases of the Miocene.

Botanical affinity. - Genus Eucommia.
Occurrence (in the area under study). - Not numerous in many samples

from warmer phases of the Middle Oligocene and Middle and Upper Mioce
ne of Mosina, Ustronie and Gierlachowo.

Tricolporopollenites dolium (R. Potonie, 1931) Thomson & Pflug, 1953
(PI. XXII, Fig. 5a, b)

1931d. Pollenites doZium R. Pot.; R. Potonie, p. 26, PI. 1, Fig. V38a.

Material. - Fourteen specimens.
Description. - Subprolate in equatorial view, with a projecting equator

ial part. Polar axis 21 to 25 Illong, equator 15 to 17 Il in diameter. Furrows
rather shallow, strongly bent on equator, nearly reaching poles. Pores very
large; to 5 fA. in diameter. Exine about 1 Il thick, without a distinct structure
and sculpture.
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Remarks. - Due to its poorly illustrated holotype, this species became
a collective group of many tricolporate morphological forms.

Occurrence (in the area under study). - Sporadically in warmer phases
of various profiles; Ustronie, Krosno.

Tricolporopollenites spinus Krutzsch, 1962
(PI. xxv, Fig. 14)

1962a. Tricolpoporopollenites spinus W. Kr.; W. Krutzsch, p. 278, PI. 6, Figs 16-26.

Material. - Eight specimens.
Description. - Subprolate in equatorial view. Polar axis 26 to 30 !A. long,

equator 17-21 !A. in diameter. Sculpture finely punctate with widely spaced
spiny processes to 5 !A. long. Wall about 2 !A. thick, composed of many layers.
Furrows long, reaching poles, surrounded by a thickened exine. Endopores
round, depressed.

Remarks. - Loosely scattered, long, spiny processes on the surface diff
er this species from all others of the genus Tricolporopollenites. Krutzsch
(1962) considers it is an important representative of the Turgay flora.

Botanical affinity. - Unknown.
Occurrence (in the area under study). - Middle Oligocene deposits of

Mosina nad Krosinko.

Genus Spinulaepollis Krutzsch, 1962

Type species: Spinulaepollis arceuthobioides Krutzsch, 1962

Spinulaepollis arceuthobioides Krutzsch, 1962
(Pl. XXV, Figs 5a, b; 6a.-c)

1962a. Spinulaepollis arceuthobioides W. Kr.; W. Krutz5Ch, p. 278, PI. 6, Figs 11-15.

Material. - Eighteen specimens.

Description. - Subpheroid in equatorial view, with polar axis 15 to
28 !.l long. Furrows short, wide. Pores distinct, round, surrounded by an
annulus. In polar view, rounded polygonal in outline, with six depressions.
Three of them alternating, occupied by germinal apparatus, the other three
formed by strips of exine solutions. Surface covered with relatively lo
osely and irregularly scattered, spiny processes.

Remarks. - Krutzsch (1962 b) described this genus as monospecific one,
while Stuchlik (1964) distinguis~d in it a new form.

Botanical affinity. - A similar morphology is displayed by pollen grains
of the Recent family Loranthaceae, in particular its species Arceuthobium
oxydri.
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Occurrence (in the area u7l-der study). - Single grains in the Lower
and Middle Miocene from Gierlachowo and Oczkowice profiles.

Spinulaepollis arceuthobioides major Stuchlik, 1964
(PI. xxv, Figs 7a, b-9)

1964. Spinulaepollis arceuthobioides major Stuchlik; L. Stuchlik, p. 43, PI. 13,
Figs 5-8.

Material. - Nine specimens.
Description. - Grains tricolporate with polar axis 24 to 30 ftlong. Elon

gate-subprolate in equatorial view. Polygonal, with six depressions in
polar view. Three of them occupied by germinals. Six distinct strips of a
thickened exine arranged meridionally have a prominent, spinose sculpture.
The structure of germinals as in the type species.

Remarks. - Forms illustrated by Stuchlik (1964) have not so distinctly
developed strips of thickened and sculptured exine as specimens coming
from the material under study.

Botanical affinity. - Probably the family Loranthaceae.
Occurrence (in the area under study). - Only in the Middle Oligocene

deposits of the Mosina, Trzcianka and Krosinko boreholes.

Genus Dicolporopollis Krutzsch, 1970

Type species: Dicolporopollis middendorfi (R. Potonie, 1931) Krutzsch, 1970

Dicolporopollis middendorji (R. Potonie, 1931) Krutzsch, 1970
(Pl. XXV, Fig. 4a, b)

1931a. Pollenites middendorfi R. Pot.; R. Potonie, p. 332, Pl. 1, Fig. 17.

Material. - Five specimens.
Description. - Subspheroid in equatorial view, with polar axis 18 to

23 ft long. Exine thick, many-layered and punctate on surface. Two fur
rows reaching poles, strongly depressed on equator and with small round
pores.

Remarks. - This is a relatively rare element, not occurring in the Mio
cene. On the whole, it occurs in horizons with a considerable quantity of
pollen of the Tricolporopollenites cingulum fusus. The structure of furrows
and pores in D. middendorfi resembles that in T. cingulum fusus. Maybe,
this is only an abnormal form.

Botanical affinity. - Unknown.

Occurrence. (in the area under study). - Middle Oligocene deposits
from the Tarn6wka profile and Upper Oligocene of the Ustronie borehole.



402 MARIA ZIEMBINSKA-TWORZYDLO

Genus Oligopollis Krutzsch, 1959

Type species: OHgopollis asymmetricus Krutzsch, 1959

Oligopollis pentaporis Krutzsch, 1959
(PI. XXV, Fig. lOa-c)

1959. Oligopollis pentaporis W. Kr.; W. Krutzsch, p. 147, PI. 34, Figs 57-62.

Material. - Eleven specimens.

Description. - In polar view, pollen grains triangular in outline with
convexities in angular parts. Five endopores situated in the middle part
of furrows, two of them on the proximai and three on the distal face.
Three furrows run meridionally and three equatorially. Equator about
20 fA. in diameter. Exine about 2 j..l thick with a punctate sculpture.

Remarks. - Pollen grains of this species display a complex system of
furrows and pores, compared by Krutzsch l (1959 b) with that in the Peri
colpate group (according to Faegri & Iversen, 1964).

Botanical affinity. - Unknown.

Occurrence (in the area under study). - Middle Oligocene of the Tar
n6wka, Mosina and K;-osinko profiles.

Genus Iteapollis gen. n.

Type species: lteapollis angustiporatus (Schneider, 1965) comb.n.

Diagnosis. - Grains small, biporate, plano-convex in equatorial and
subprolate in polar view. Exopores small, round, surrounded by annulus.
Exine psilate, composed of two layers. Inner part of exine forming an
atrium.

Iteapollis angustiporatus (Schneider, 1965) comb. n.
(PI. xxv, Figs 2, 3)

1965. Psilodiporites angustiporatus Schneider; W. Schneider, p. 205, PI. 1, Fig. 10.

Material. - Twenty pollen grains.

Description. - Grains biporate, subprolate in equatorial outline and
shaped like a plano-convex lens. Equator 17 to 23 fA. in diameter, polar axis
10 to 14 fA. long. Pores arranged angularly, somewhat subequatorially, 1.5
to 2 fA. in diameter surrounded by a small annulus. Exine to 2 j..l thick, com
posed of two layers. Ectoexine three'times as thick as endoexine. The lat
ter forms a small atrium around pore.
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Remarks. - Biporate pollen grains have relatively frequently been
-described in Tertiary literature. Traverse (1955) assigns them to Corylus
and Mamczar (1960) to the genus !tea. Stuchlik (1964) considers them to
be Corylus americana. Schneider (1965) erects for this type of pollen the
species angustiporatus, including it in the genus Psilodiporites, erected for
biporate pollen grains from the Tertiary of India, but considerably dif
fering in morphology, in particular in the structure of pores and develop
ment of exine, from the species P. angustiporatus. Pollen grains of this
type were determined by Ziembinska & Niklewski (1966) as cf. !tea. Ac
cording Sadowska (1973) the Recent genus !tea of the family Saxifragaceae
has pollen grains with an identical morphology.

Botanical affinity. - Family Saxifragaceae.

Occurrence (in the area under study). - In various profiles, in the Mid
dle and primarily Upper Miocene deposits, in warmer climatic phases
(VIII, X and XII).

Genus: Cupanietdites Cookson & Pike, 1954

Type species: Cupanie'idites eucalyptoides Krutzsch, 1962

Cupanietdites eucalyptoides Krutzsch, 1962
(PI. XXV, Fig. la, b)

1962a. Cupanie'idites eucalyptoides w. Kr.; YJ. Krutzsch, p. 271, PI. 3, Figs 11-17.

Material. - Ten specimens.

Description. - Pollen grains syncolporate, 14 to 17 I-t in equatorial dia
meter, triangular in polar view, with 'germinal apparatus situated angularly.
Distinct three furrows reaching pole. Endoporus very small, without an
nulus; about 1 f.lo in diameter. Exine formed by two layers, outer layer
psilate.

Remarks. - The species C. eucalyptoides which differs from other
species of this genus in a psilate exine and small dimensions, is a valuable
stratigraphic index. In the deposits of Northern and Central Europe, it
does not occur above the Middle Oligocene and is the most frequently
cited species of the genus Cupanietdites. Doktorowicz-Hrebnicka (1961)
describes forms identical morphologically from the deposits of Rogozno
as Pollenites commenticus and Pollenites paululus.

Botanical affinity. - Probably Eucalyptus, but this type of the structure
of pollen is also observed in the family Myrtaceae.

Occurrence (in the area under study). - Middle Oligocene deposits of
Mosina, Tarn6wka, Krosno and Gol~bin Stary.

7 Aet!1 Palaeontologiea nr 3/74
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Genus Olaxipollis Krutzsch, 1962

Type sp'ecies: Olaxipollis matthesi Krutzsch, 1962

Olaxipollis matthesi Krutzsch, 1962
(Pl. XXV, Fig. 12)

1962a. Olaxipollis matthesi W. Kr.; W. Krutzsch, p. 276, PI. 5, Fig. 79.

Material. - Eight specimens.
Description. - Pollen grains triporate 23 to 30 Il in diameter. Convex

triangular in polar view, with pores projecting and arranged angularly.
Exine about I..!! thick, composed of two layers. Outer layer psilate or very
slightly finely-punctate. Pores devoid of annulus. Outer layer of exine
irregularly frayed around pore, inner forming an atrium.

Remarks. - According to Krutzsch & Majewski (1967), this species is
one of the most characteristic elements, indicative of warmer climatic
phases of the Later Tertiary. Rare in deposits.

Botanical affinity. - According to Krutzsch (1962 a) - the family Ola
caceae.

Occurrence (in the area under study). - Middle Miocene (phases VI and
VIII) of Gierlachowo, Oczkowice, Pecno and Krosinko.

Genus Boehlensipollis Krutzsch, 1962

Type species: Boehlensipollis hohli Krutzsch, 1962

Boehlensipollis hohli Krutzsch, 1962
(PI. XXV, Fig. 15)

1962a. Boehlensipoltis hohli W. Kr.; W. Krutzsch, p. 272, PI. 3, Fig. 18-20.

Material. - Eight specimens.
Description. - Pollen grains syncolporate, triangular or slightly conca

vo-triangular in polar view~ Equator 38 to 48 Il in diameter. Germinalia
arranged angularly, in the form of short furrows and an endopore devoid
of annulus. On proximal face, undulate extensions of furrows reaching the
pole. Exine composed of many layers. Outer layer separated by a distinct
interloculum from inners, having a fine, granulate structure.

Remarks. - It is an only species of the genus Boehlensipollis very
common in the deposits of the upper part of the Lower Oligocene and in
those of the Middle Oligocene. It makes up a characteristic stratigraphic
index. Doktorowicz-Hrebnicka (1961) describes forms identical morpho
logically as Sporites avius.

Botanical affinity. - According to Stuchlik (1964), probably the genus
Elaeagnus.

Occurrence (in the area under study). - Middle Oligocene of Mosina
and Tarnowka.
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Genus Reevesiapollis Krutzsch, 1970

Type species: Reevesiapollis triangulus (Mamcza,r, 1960) Krutzsch, 1970

Reevesiapollis triangulus (Mamczar, 1960) Krutzsch, 1970
(PI. XXV, Fig. 11)

1960. PoUenites triangulus Mamczar; J. Mamczar, p. 57, PI. 14, Fig. 202.
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Material. - Ten specimens.
Description. - Grains colporate, spheroid or polygonal in equatorial

view, with equator 24 to 33 /l in diameter and with 4 to 6 germinals di
stributed equatorially. Furrows very short, pores round in outline, with
a well developed annulus. Exine composed of two layers equalling each
other in thickness, covered with baculate processes distributed regularly
and forming a reticulum. Reticular meshes polygonal in outline, smaller
on equator, growing larger towards poles. Inner layer of exine with a
distinct columellar structure.

Remarks. - Pollen grains of this type are described in literature under
various names, such as Polyporopollenites silesiae (Mazancova, 1962);
P. rotundus (R. Pot.) forma reticulata with the indication of the relation
ship to the family Oleaceae (Stuchlik, 1964); Reevesia d. pubescens (Ma
nykin, 1966) and Reevesia sp. (Stachurs~a et al., 1973). Complete synonymy
see Sadowska (1973). This is a species occurring from the Upper Eocene
through the Pliocene and connected with warmer climatic phases.

Botanical affinity. - Family Sterculiaceae, the genus Reevesia.
Occurrence (in the area under study). - Middle Oligocene of Trzcian

ka and Middle Miocene of Oezkowice.

Genus Sporotrapoidites Klaus, 1954

Type species: Sporotrapoidites illigensis Klaus, 1954

Sporotrapoidites illigensis Klaus, 1954
(PI. xxv, Fig. 16)

1954. Sporotrapoidites iHigensis Klaus; W. Klaus, p. 122, PI. 1, Figs 1-3.

Material. - Two well-preserved pollen grains.
Description. - Subprolate in equatorial 'and triangular in polar view;

three pores situated angularly. Furrows running meridionally, strongly
obscured by three collars of exine, situated between the poles. Polar axis
72 to 75 /llong, equator 69 to 75 /l in diameter including collar. Polar axis
of grain corpus 37 to 42 /llong, equator 30 to 35 /l in diameter. Exine about
2.5 to 3-,.., thick, finely punctate. Collars formed by baculate pr~cesses of
exine fused together. Collar 9,.., wide'on pole and to 19.5 /l in the equatorial
part. Collar arranged at an angle of 1200 to each other.

7*
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Remarks. - Pollen grains from the Gierlachowo boring differ from
those described by Klaus (1954) in slightly larger dimensions only (in the
case of Klaus's specimens, the total length of 'grain amounts to 64 !-t and
that of the grain corpus to 34 !-t, while in the Polish material respective
figures are 75 and 42 !-t).

Botanical affinity. - Family Trapaceae, the genus Trapa.
Occurrence (in the area under study). - Upper Miocene, Gierlachowo.

Genus Tetracolporopollenites Thomson & Pflug, 1953

Type species: TetracolporopoLlenites sapotoides Thomson & Pflug, 1953

Tetracolporopollenites sapotoides Thomson & Pflug, 1953
(Pl. XXV, Fig. 13)

1953. TetracolporopoUenites sapotoides Th. & Pf.; P. W. Thomson & H. Pflug, p. 110,
PI. 15, Figs 6-12.

Material. - Eight specimens.
Description. - Grains tetracolporate, widely subprolate in equatorial

outline with flately rounded poles. Polar axis 28 to 36 '"'" long. Exopore nar
row, slightly elongate meridionally, Furrows short, not reaching poles,
thickened near pore. Exine about 2 !-t thick with a punctate structure.

Remarks. - Krutzsch (1970) includes in this species a considerable
number of forms slightly varying morphologically, but marked by a "sa
potaceoid" type of structure. In 1958, he erected for them a group of
"sapotaceoid" forms which appear more frequently in the spectra of the
Earlier Tertiary and only sporadically in warmer climatic phases of the
Miocene.

Botanical affinity. - Probably the family Sapotaceae.
Occurrence (in the area under study) .. - Middle Oligocene of Tarn6wka

and Mosina and Lower and Middle Miocene of Ustronie and Gierlachowo.

Genus Diervillapollenites Doktorowicz-Hrebnicka, 1957

Type species: DierviUapoLlenites megaspinosus Doktorowicz-Hrebnicka, 1957

Diervillapollenites megaspinosus Doktorowicz-Hrebnicka, 1957
(pi. XXV, Fig. 17)

1957. DierviUa-PoLlenites megaspinosus Dokt.-Hreb.; J. Doktorowicz-Hrebnicka, p. 110,
PI. 22, Fig. 6.

Material. - Five specimens.
Description. - Triangular in polar view, with germinal apparatus

situated angularly in the form of three exopores elongate meridionally.
The thickened part of ectoexine forms a labrum surrounding an atrium
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composed of a thin layer of endoexine. Exine consisting of two layers.
Outer layer strongly thickened in germinal part with a punctate structure
and a sculpture formed by high (to 4 f!) spiny processes.

Remarks. - The specimen described and illustrated by Doktorowicz
Hrebnicka (1957) came from Pliocene deposits. In 1960, the described a
pollen with this type of structure and gave it a different specific name,
D. spinosus. The differences between the two specimens are not sufficiently
important so that they might be considered as different species.

Botanical affinity. - The family Caprifoliaceae, the genus Diervilla.
Occurrence (in the area under study). - Lower Miocene, Gierlachowo.

Genus Persicariopollis Krutzsch, 1962

Type species: Persicariopollis meuseli Krutzsch, 1962

PersicariopoUis meuseli Krutzsch, 1962
(PI. XXVI, Fig. 6a-c)

1962a. Persicariopollis meuseli W. Kr.; W. Krutzsch, p. 282, PI. 8, Figs 9-16.

Material. - Seven specimens.
Description. - Pollen grains polyporate, 43 to 48 f! in equatorial dia

meter. Exine consisting of two layers. Outer layer with processes in the
form of palisade forming a reticulum. Exine structure gemmate. Reticular
me(shes irregularly polygonal, 4 to 5 /-l in diameter. Small, round pores
occur in mesh centers.

Remarks. - According to Krutzsch (1962), pollen grains with a similar
morphological structure are known chiefly, as a rare element, from the
Miocene and Pliocene.

Botanical affinity. - Similar pollen grains are observed in Polygonum
persicarioides.

Occurrence (in the area under study). - Upper Miocene, Gierlachowo.

Genus Erdtmanipollis Krutzsch, 1962

Type species: Erdtmanipollis pachysandroides Krutzsch, 1962

Erdtmanipollis pachysandroides Krutzsch, 1862
(PI. XXVI, Fig. 4a-c)

1962a. Erdtmanipollis pachysandroides W. Kr.; W. Krutzsch, p. 281, PI. 8, Figs 1-8.

Material. - Two specimens.
Description. - Pollen grains polyporate, round in equatorial outline.

Equator 25-32 f! in diameter. Exine thick, composed of two layers. Ou~er
layer with sculpture in form of beanlike processes making a reticulum
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of crotonoidal type. Diameter of reticular meshes 4-5 fA.. Pores small,
about 1-2 fA. in diameter, situated in the center of some reticular meshes.

Remarks. - This species differs in its characteristic sculpture from
all others having a reticulate sculpture. Krutzsch & Majewski (1967) cons
ider it to be a representative of Turgay-flora in the Tertiary.

Botanical affinity. - Similar pollen grains occur in the genera ,Pachy
sandra and Sarcococca of the family Buxaceae.

Occurrence (in the area under study). - Middle Oligocene, Gierlacho-
woo

Genus Spinaepollis Krutzsch, 1961

Type species: Spinaepollis spinosus (R. Potonie, 1931) Krutzsch, 1961

Spinaepollis spinosus (R. Potonie, 1931) Krutzsch, 1961
(PI. XXV, Fig. la, b)

1931a. Pollenites spinosus R. Pot.; R. Potonie, p. 332, PI. 1, Figs 29-30.

Material. - Three specimens.
Description. - Spheroid in equatorial view, 23 to 27 fA. in equatorial dia

meter. Three germinal apparatus developed in the form of equatorially
arranged pores and short, equatorially extended furrows. Exine composed
of many layers. Outer layer with a distinctly developed, reticulate sculpture
and projectin·g pilae.

Remarks. - This species, described by Potonie (1931 a), has many times
been cited in literature. Its generic name was changed by Krutzsch (1961)
from Tricolporopollenites into Spinaepollis.

Botanical affinity. - Uncertain. Similar pollen grains occur in the
family Euphorbiaceae. .

Occurrence (in the area under study). - Middle Oligocene, Mosina.

Genus Thymelipollis Krutzsch, 1966

Type species: Thymelipollis retisculpturius Krutzsch, 1966

Thymelipollis retisculpturius Krutzsch, 1966
(PI. XXVI, Figs 5a, b, 7)

1966. Thymelipollis retisculpturius W. Kr.; W. Krutzsch, p. 33, PI. 6, Figs 19-22.

Material. - Four specimens.
Description. - Pollen grains polyporate, round in equatorial outline

and spherical in shape. Equator 34 to 47 fA. in diameter. Exine thick (3 to
5 fA.), composed of many layers. Outer layer with a very complex structure
and a sculpture in the form of several beanlike processes making up a
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reticulum. 15 to 25 pores small, about 1.5 ~ in diameter, irregularly di
stributed in the centers of some reticular meshes.

Remarks. - This species, known from the Miocene, occurs in many a
Central European locality. It probably includes the specimens which were
determined by Nagy as Liliacidites ellipticus (Nagy, 1969, PI. 55, Figs 22
and 23). A similar type· of pollen is described by Stuchlik (1964) as cf. Bar
leria.

Botanical affinity. - The family Thymeliceae.
Occurrence (in the area under study). - In the Middle Oligocene de

posits of Mosina and Tarn6wka.

Genus Australopollis Krutzsch, 1966

Type species: AustralopolZis obscurus (Harris, 1965) Krutzsch, 1966

Australopollis obscurus (Harris, 1965) Krutzsch, 1966
(PI. XXVI, Fig. 2a, b)

1965. Stephanoporopollenites obscurus Harris; W. K. Harris, p. 95, PI. 29, Figs 15-17.

Material. - Two specimens.
Description. - Grains polyporate, polygonal in equatorial outline, 25

to 27 I! in equatorial diameter, with pores situated angularly, equatorially
or somewhat subequatorially. Six to seven pores, 51! in diameter. The
layer of exine, bounding a pore, has an uneven margin. Exine about 1.5 I!
thick, with a densely punctate sculpture.

Remarks. - This species has hitherto been described from Australia
only (Harris, 1965). Due to a characteristic structure of its pores Krutzsch
(1966) erected a new genus for it.

Botanical affnity. - So far, not stated precisely. Erd (Krutzsch, 1966)
believes that it may be related to older representatives of the family Ra
nunculaceae.

Occurrence (in the area under study). - Middle Miocene, Oczkowice.

Genus Cristaepollis Krutzsch, 1966

Type species: Crlstaepollis megaforaminis Krutzsch. 1966

Cristaepollis sp.
(PI. XXVI, Fig. 3a, b)

Material. - Three specimens.
Description. - Grains polyporate, spheroid in equatorial view, equator

26 to 30 I! in diameter. About twenty round pOI"es, 2.5 to 3.5 I! in diameter,
closely and regularly spaced on both hemispheres of grain. Exine thick,
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composed of many layers. Outer layer with a sculpture formed by 2 fA.

high, baculate processes having a columellar structure and fused together
at the base. Pores depressed and surrounded by the processes of sculpture.

Remarks. - Due to a similar type of the structure and sculpture of
exine and distribution of pores, this species may be assigned to the 'genus
Cristaepollis. It differs, however, from all of its spe'cies, described so far,
in the number of pores and differently distributed elements of sculpture.

Botanical affinity. - Unknown.
Occurrence (in the area under study). - Middle Oligocene, Tarnowka.

Genus Ericipites Wodehouse, 1933

Type species: Eri~ipites longisulcatus Wodehouse, 1933

Ericipites ericius (R. Potonie ,1931), Krutzsch, 1972
(PI. XXVI, Fig. 9)

1931a. Pollenites ericius R. Pot.; R. Potonie p. 322, PI. 2, Fig. 25.

Material. - Fourteen specimens.
Description. - Tricolporate grains in tetrads. Particular parts of a

tetrad subtriangular in polar view. Germinal apparatus are situated in
the middle part of the walls of this triangle. Furrows very short and nar
row, pores small. Grains strongly varying in size, 28 to 35 fA. in diameter.
Exine thick, composed of many layers, psilate.

Remarks. - In Potonie's (1931) original photograph, pollen grains of
P. ericius are larger than those in P. callidus. According to Krutzsch
(1972) this is of minor importance. The structure of exine, which in tl:e
species E. ericius is, according to Potonie's holotype, thicker than that in
E. callidus is in this case a diagnostic character.

Botanical affinity. - Family Ericaceae.
Occurrence (in the area under study). - Frequent in all profiles, par

ticularly numerous in the Upper Miocene.

Ericipites callidus (R. Potonie, 1931) Krutzsch, 1972
(PI. XXVI, Figs 8, 10)

1931a. Pollenites callidus R. Pot.; R. Patonie, p. 332, PI. 2, Figs 24 and 27.

Material. - More than fifty specimens.
Description. - Pollen grains tricolporate, occurring always in tetrads.

Particular grains in tetrads shaped spherically, 13 to 23 f.l in equatorial
diame:ter, with three relatively short and narrow furrows elongate me
ridionally and three pores occurring on equator. The entire tetrad 18 to
3\5 f.l in diameter. Exine composed of two layers, outer layer distinctly
punctate in structure.
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Remarks. - The length of furrows, the smaller thickness and the dif
ferent structure of exine in E. callidus are important characters differing
this species.

Botanical affinity. - Family Ericaceae.
Occurrence (in the area under study). - Common in all profiles, par

ticularly numerous in the Miocene.
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MARIA ZIEMBINSKA-TWORZYDLO

PALINOLOGICZNA CHARAKTERYSTYKA NEOGENU ZACHODNIEJ POLSKI

Streszczenie

W pracy mmeJszej przedstawiono wyniki badail palinologi.cznych pr6bek, po
chodzqcych z wierceil na obszarze Niziny Wielkopolskiej (Text-fig. 1). Badaniami
obj~te zostaly osady mlodszego trzeciorz~du, od srodkowego oligocenu po gorny
miocen. Og6lny schemat wyksztalcenia tych osadow i ich podzial litostratygraficzny
wg. nomenklatury Ciuka (1970) zostal uwidoczniony na przekroju geologicznym opi
sywanego obszaru (Text.-fig. 2).

W rozwazaniach stratygraficznych oparto si~ na wynikach prac paleobotanicz
nych z obszaru t..uzyc (Ma'i 1964, 1967; Krutzsch & Mrajewski 1967) 'gdzie zaobserwowa-
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ne zostaly cykliczne zmiany roSlinnoSci, 'swiadczllce 0 cyklicznychzmianach klimatu w
neogenie. Fazy- klimatyczne na terenie Lu:i:yC zostaly wydzielone g16wnie W opar
ciuo analizll ma~roskopowych szczqtk6w roslin. W przedstawionej pracy dokonano
pr6by przesledzenia tych zmianna willkszym obszarze, w oparciu jedynie 0 wyniki
analiz palinologicznych, Jako reper poslu:i:yl profil palinologiczny Ustronie, naj
bli:i:szy obszarowi LU:i:yC, Fozostale opracowane profile pochodzily z terenu Niziny
Wielkopolskiej. Z siedmiu z nich pobrano pr6by w odstllpach 0,5-1 m; z innych
pobrano i opraoowano pr6bki wyrywkowe w celu uzupelnienia caloSci obrazu zmian
roSlinnosci. DiJa,gramy pylkowe (za wyjlltkiem diagrramu z profilu Ustronie i Gierla
chowo) przedstawiono w postaci skr6conej, przyjmujllc pillc przedzia16w okreslajll
cych cZllst05c pojawienia sill sporomorf.

Na podstawie wynik6wanaliz .palinologicznych stwierdzono, :i:e wiele typ6w spb~

romorf, kt6re zostaly uznane przez Krutz'scha (Krutzsch & Majewski 1967) za repre
zentant6w elementu subtropikalnego iarktyczno-trzeciorzlldowego na terenie LU:i:yC,
wystllpuje r6wnie:i: w profilach z terenu Wielkopolski. Na podstawie zmiennego wy
stllPowania tych dw6ch element6w florystycznych w opracowanych profilach udalo
sill wyr6:i:nic willkszoSc faz klimatycznych zaobserwowanych na terenie LU:i:yC. Na
tej podstawie zsynchronizowano na obszarze Niziny Wielkopolskiej warstwy lito
stratygraficzne Ciuka (1970) z fazami florystyczno-klimatycznymi Maia (1967), Przy
zestawieniu wynik6w palinologicznych dla poszczeg6lnych faz klimatycznych zaob
serwowano znamiennq prawidlowosc, a mianowicie stalll tendencjll do eliminowania
kolejnych skladnik6w cieplolubnych w mlodszych cieplejszych fazach miocenu.
Stwierdzono r6wnie:i: konsekwentne ubo:i:enie w elementy cieplolubne profil6w po
lo:i:onych w CZllsci p61nocnej opraoowanego terenu.

W cZllsci szczeg610wej podano opisy 174 wainiejszych i cZllsciej wystllpujqcych
gatunk6w oraz uwagi w stosunku do nich. Utworzono jed'en nowy rodzaj: IteapoUis
n.gen., jeden nowy gatunek: Microfoveolatisporis minutus sp.n.oraz kilka nowych
~ombinacji.

MAPHH 3EMBHHbCKA-TBOJKH)I;JIO

IIAJIJ1HOJIOrJ1"'IECKAfl XAPAKTEPJ1CTJ1KA HEOrEHA 3AIIA,lJ;HOYl: IIOJIbIIIJ1

Pe31O.M.e

B HacToH~eH pa60Te npe)l;cTaBJIeHbI pe3YJIbTaTbI naJIHHOJIOrJl'IeCKOro H3Y<leHHH

06pa3QoB, oToopaHHbIx H3 KepHa 6YPOBbiX CKBa1KHH, npOH,n;eHHblx Ha mlo~a,n;H Be

JIHKOnOJIbCKOH HH3MeHHOCTH (<pHr. 1). J1cCJIe,n;oBaHHHMH OXBa'IeH BepxHeTpeTH'IHhiH

HHTepBaJI co Cpe)l;Hero OJIHrOQeHa no BepxHHH MHOQeH. 06~aH cxeMa JIHTOJIOrH'Ie

CKoro COCTaBa H cTpaTHrpaepH'IeCKOrO paC'IJIeHeHHH paccMaTpHBaeMoro HHTepBaJIa,

COrJIaCHO HOMeHKJIaTypeIJ;IOKa (1970), H306pa1KeHa Ha reOJIOrH'IeCKOM pa3pe3e 'Iepea

HCCJIe,n;oBaHHYlO nJIO~a,n;b (<PHI'. 2).

CTpaTHrpa<pH'IeCKHH aHaJIH3 6bIJI OCHOBaH Ha ,n;aHHblx naJIe060TaHH'IeCKHX paGoT

B JIY1KHQKOM perHoHe (MaH 1964, 1967; KpYQw, MaeBCKH 1967), B KOTOpOM 6blJII1 KOH-

8 Acta Palaeontologica nr 3/74
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CTaTJfpOBaHbI ~JfKJIJf"leCKJfe Jf3MeHeHJflt paCTJfTeJIbHOCTJf, CBJf,!\eTeJIbCTBYJO~Jfe 0 ~Ji

KJIJf"leCKJfX KOJIe6aHJfltX KJIJfMaTa B HeOreHe. KJIJfMaTJf"leCKJfe ¢a3bI Ha nJIO~aAH

JIYJKJf~itoroperJfOHa OnpeAeJIltJIJfCb, rJIaBHbIM 06pa30M, Ha OCHOBaHJfH aHaJIJf3a MaKpO

CKOnH"leCKJfX paCTJfTeJIbHbIX OCTaTKOB. B HaCTOlt~eH pa60Te npeAnpJfHJfMaeTClt no

nbITKa yCTaHOBJIeHJflt TaKJfX KJIJfMaTJf"leCKJfX Jf3MeHeHJfH Ha 60JIee 06urnpHOH nJIO~aAJf

Ha OCHOBaHJfJf 0AHJfX naJIJfHOJIOrJf"leCKJfX aHaJIJf30B. B Ka"leCTBe penepa 6bIJI Jf36paH

naJIJfHOJIOrJfqeCKJfH npO¢JfJIb 'YCTpOHe, 6JIJf:lKaHllIJfH no OTHOWeHJfIO K JIY:lKJf~KOMY

perJfoHY. OCTaJIbHbIe JfCCJIeAOBaHHbIe npO¢JfJIJf pacnOJIaraIOTClt Ha nJIO~aAJf BeJlJfKO

nOJIbCKOH HJf3MeHHOCTJf. B CeMJf npO¢JfJIltX oT6JfpaJIJfCb 06pa3~bI B JfHTepBaJIaX

0,5-1 M. B OCTaJIbHbIX - JIJfWb cnopaAJfqeCKJfe 06pa3qbI, AOnOJIHltIO~Jfe 06~yJO

06cTaHoBKY pa3BJfTJflt paCTJfTeJIbHOrO MJfpa. TIbIJIb~eBbIe AJfarpaMMbI, 3a JfCKJIIOqe

HJfeM AJfarpaMM npO¢JfJIeH 'YcTpoHe Jf repJIaXOBO, npeACTaBJIeHbI B cOKpa~eHHoM

BJfAe C YKa3aHJfeM nltTJf JfHTepBaJIOB qaCTOTbI pacnpocTpaHeHJflt cnopoMop¢.

TIo AaHHblM naJIJfHOJIOrJfqeCKOrO aHaJIJf3a AOKa3aHO, 'ITO HeKOTopbIe TJfnbJ cnopo

MOP¢, CqJfTaBurneClt Kpy~weM (Kpy~w, MaeBcKJf 1967) npeACTaBJfTeJIltMJf CYOTPO

nJfqeCKOrO Jf apKTJfqeCKOrO TPeTJfqHbIX 9JIeMeHTOB Ha TeppJfTOpJfJf JIYJKJf~KOrO pe·

rJfOHa, pacnpOCTpaHeHbI TaK:lKe Jf B npO¢JfJIltX Ha TeppJfTOpJfH BeJIJfKOnOJIbWJf. Ha

OCHOBaHJfJf oc06eHHOCTeH B pacnpOCTpaHeHJfJf 9TJfX ¢JIOpJfCTJfqeCKJiX 9JIeMeHTOB

B Jf3yqeHHbIX npO¢JfJIltX YAaJIOCb YCTaHOBJfTb 60JIbWJfHCTBO KJIJfMaTJf'l:eCKJfX ¢aj3,

KOTOpbIe 6bIJIJf OTMeqeHbI B JIYJKJf~KOM perJfOHe. Ha TaKJfX OCHOBax 6bIJIa npOBeAeH3

KOppeJIJI~JfJlJIJfTOJIOrO-cTPaTJfrpa¢JfqeCKJfX CJIOeB, BbIAeJIeHHbIX ~KOM (1970) Ha nJIO

~aAJf BeJIJfKOnOJIbCIroH HJf3MeHHOCTJf, C ¢JIOPO-KJIJfMaTJfqeCKJfMJf ¢a3aMJf MaJfa (1967).

TIPJf KOppeJIJI~Jf naJIJfHOJIOrJfqeCKJfX AaHHbIX no OTAeJIbHbIM KJIJfMaTJfqeCKJfM q>a3aM

6bIJIa BbIltBJIeHa JfHTepeCHalt 3aKOHOMepHOCTb - nOCJIe~OBaTeJIbHOe Bbma~eHHe TenJIO

JII06JfBbIX KOM'noHeHToB B MJIa~urnx, 60JIee TenJIbIX ¢a3ax MJfO~eHa. KOHCTaTJfpOBaHO

TaK:lKe 3aKOHOMepHoe y6bIBaHJfe TenJIOJII06HBbIX :meMeHTOB B npo¢JfJIltX ceBepHoH

qaCTJf paCCMaTpJfBaeMOH nJIO~aAJf.

B CJIe~YIO~eH qaCTJf pa60TbI npJfBeAeHbI OnJfCaHJflt 174 Ba2KHeHWJfX Jf qa~e

BCTPeqaIO~XClt BJf~OB. 06pa30BaH 0AJfH HOBbIH POA: Iteapo!lis gen. n., 0AJfH HOBbm

BJfA: Microfoveo!atisporis minutus sp. n. Jf HeCKOJIbKO HOBbIX COqeTaHJfH.

EXPLANATION OF PLATES

Plate I

Leiotriletes maxoides maxoides W. Kr.

Fig. 1 (TI14a); boring Tarn6wka, depth 266.0-267.0 ro, Middle Oligocene, phase 20

Fig. 7 (U/96); boring Ustronie, depth 243.6-244.1 ro, Lower Miocene, phase III

Punctatisporites sp.
Fig. 2 (U/67); boring Ustronie, depth 227.8-228.4 ro, Lower Miocene, phase V
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Leiotriletes maxoides maximus (Pf.) W. Kr.
Fig. 3 (G/4l); boring Gierlachowo, depth 208.0-208.6 m, Middle Miocene, phase IX

Leiotriletes triangulatoides W. Kr.
Fig. 4. (T/14); boring Tarn6wka, depth 266.0-267.0 m, Middle Oligocene, phase 20

Leiotriletes sp. aspect microsinusoides
Fig. 5 (G/1l6); boring Gierlachowo, depth 273.1-273.6 m, Lower Miocene, phase IV

Leiotriletes sp. aspect sinomaxoides
Fig. 6 (U/104); boring Ustronie, depth 305.5-306.0 m, Upper Oligocene, phase II 

All specimens X 1000

Plate II

Monoleiotriletes minimus W. Kr.
Fig. 1 (O/la); boring Oczkowice, depth 74.5-74.7 m, Upper Miocene, phase XI

Stereisporites (Stereisporites) stereoides gracilioides W. Kr. & Sontag
Fig. 2 (O/la); boring Oczkowice, depth 74.5-74.7 m, Upper Miocene, phase XI

Stereisporites (Stereigranisporis) cf. granulus W. Kr. & Sontag
Fig. 3 (UI15b); boring Ustronie; depth 140.0-140.7 m, Upper Miocene, phase XI

Microfoveolatisporis minutus sp. n.
Fig. 4 (U/15a); boring Ustronie; depth 140.0-140.7, Upper Miocene, phase XI

Stereisporites (Stereisporites) involutus involutus W. Kr.
Fig. 5a, b (O/la); boring Oczkowice, depth 140.0-140.7 m, Upper Miocene, phase XI,

Stereisporites (Stereisporites) megastereis W. Kr.
Fig. 6 (O/la); boring Oczkowice, depth 140.0-140.7 m, Upper Miocene, phase XI

Trilites microvallatus W. Kr.
Fig. 7 (U/67); boring Ustronie, depth 227.8-228.4 m, Upper Miocene, phase V
Fig. 8 (TI10); boring Tarn6wka, depth 262.0-263.0 m, Middle Oligocene, phase 20

Favosisporites trifavus W. Kr.
Fig. 9a, b (M/173); boring Mosina, depth 334.9-349.4 m, Middle Oligocene, phase 20

Trilites multivallatus W. Kr.
Fig. lOa, b "(TIll); boring Tarn6wka, depth 263.0-264.0 m, Middle Oligocene, phase 20

Camarozonosporites (Hamulatisporites) rarus (Dokt.-Hrebn.) W. Kr.
Fig. 11 (TIll); boring Tarn6wka, depth 263.0-264.0 m, Middle Oligocene, phase 20
Fig. l2a, b (MIb); boring Mosina, depth 344.9-349.4 m, Middle Oligocene, phase 20

All specimens X 1000

Plate III

Cicatricosisporites chattensis W. Kr.

Fig. la, b, c (GI126); boring Gierlachowo, depth 279.0-279.9 m, Lower Miocene,
phase III

Neogenisporis neogenicus W. Kr.

Fig. 2a, b (TI12); boring Tarn6wka, depth 264.0-265.0 m, Middle Oligocene, phase 20

Fig. 3 (T/12a); boring Tarn6wka, depth 264.0-265.0 m, Middle Oligocene, phase 20
All specimens X 1000

8·
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Plate IV

Cicatricosisporites dorogensis R. Pot. & Gell.
Figs la, b (M/173/I); boring Mosina, depth 334.9-349.4 m, Middle Oligocene, phase 20

Polypodiaceoisporites marxheimensis (Miirr. & Pf.) W. Kr.
Figs 2a, b (T/12); boring Tarn6wka, depth 264.0-265.0, Middle Oligocene, phase 20.

Cicatricosisporites chattensis W. Kr.
Figs sa, b (G/126a); boring Gierlachowo, depth 279.0-279.9 m, Lower Miocene, phase III

All specimens X 1000

Plate V

Baculatisporites primarius primarius W. Kr.
Fig. 1 (W/153); boring Wirczyn, depth 136.1-137.0 m, Middle Miocene

Baculatisporites nanus nanus W. Kr.
Figs 2a, b (U/59); boring Ustronie, depth 223.1-223.4 m, Middle Miocene, phase VI

Baculatisporites nanus baculatus (W. Kr.) W. Kr.
Figs 3a, b (G/15); boring Gol~bin Stary, depth 195.5-197.3 m, Middle Miocene,

phase VIII
Fig. 4a, b (G/7); boring Gierlachowo, depth 137.4-138.1 m, Upper Miocene, phase XIII

Baculatisporites quintus quintus W. Kr.
Fig. 5a, b (T/12); boring Tarn6wka, depth 264.0-265.0 m, Middle Oligocene, phase 20

Baculatisporites primarius major (Raatz) W. Kr.

Fig. 6 (M/173); boring Mosina, depth 334.9-349.4 m, Middle Oligocene, phase 20.
All specimens X 1000

Plate VI

Retitriletes lusaticus W. Kr.
Fig. la, b (G/126); boring Gierlachowo, depth 279.0-279.9 m, Lower Miocene, phase III
Fig. 3a, b, c (T/I0a); boring Tarn6wka, depth 262.0-263.0 m, Middle Oligocene, phase 20

Retitriletes oligocenicus W. Kr.
Fig. 2 (M/173); boring Mosma, depth 334.9-349.4 m, Middle Oligocene, phase 20

Reticulosporis miocaenicus (Selling) W. Kr.
Fig. 4 (G/41); boring Gierlachowo, depth 208.0-208.6 m, Middle Miocene, phase X

Reticulosporis polonicus W. Kr.
Fig. 5 (G/25); boring Gierlachowo, depth 199.5-200.0 m, Middle Miocene, phase X

All specimens X 1000

Plate VII

Levigatosporites nutidus nutidus W. Kr.
Fig. 1 (O/la); boring Oczkowice, depth 74.5-74.7 m, Upper Miocene, phase XI

Levigatosporites haardti haardti W. Kr.
Fig. 2 G/17); boring Gierlachowo, depth 195.5-19.0 m, Middle Miocene, phase X

Levigatosporites gracilis Wilson & Webster
Fig. 3 (U/61); boring Ustronie, depth 224.2-224.8 m, Lower Miocene, phase V
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Verrucatosporites balticus balticus W. Kr.
Fig. 4a, b (U/56); boring Ustronie, depth 221.5-222.0 m, Mid~le Miocene, phase VI

Verrucatosporites megabalticus W. Kr.
Fig. 5a, b (Till); boring Tarn6wka, depth 263.0-264.0 m, Middle Oligocene, phase 20

Verrucatosporites histiopteroides W. Kr.
Fig. 6a, b (U/45); boring Ustronie, depth 215.7-216.6 m, Middle Miocene, phase VII

Verrucatosporites irregularis W. Kr.
Fig. 7 (UI75); boring Ustronie, depth 232.3-232.8 m, Lower Miocene, phase IV

Reticulosporites d. dentatus
Fig. 8 (T/14); boring Tarn6wka, depth 266.0-267.0 m, Middle Oligocene, phase 20

Verrucatosporites favus (R. Pot.) Th. & Pf.
Fig. 9 (TIll); bOring Tarn6wka, depth 263.0-264.0 m, Middle Oligocene, phase 20

All specimens X 1000

Plate VIII

Pityosporites scopulipites (Wdh.) W. Kr.
Fig. 1 (U/8); boring Ustronie, depth 136.1-136.6 m, Upper Miocene, phase XI

Abiespollenites latisaccatus (Trevisan) W. Kr.
Fig. 2 (NWI7); boring Nowa Wies, depth 93.0-94.0 m, Upper Miocene, phase XI

Pityosporites microalatus (R. Pot.) Th. & Pf.
Fig. 3 (U/6); boring Ustronie, depth 135.1-135.6 m, Upper Miocene, phase XI

Pityosporites alatus (R. Pot.) Th. & Pf.
Fig. 4 (U/57); boring Ustronie, depth 222.0-222.5 m, Middle Miocene, phase VI

Pityosporites labdacus labdacus W. Kr.
Fig. 5 (T/13); boring Tarn6wka, depth 265.0-266.0 m, Middle Oligocene, phase 20

Pityosporites labdacus pseudocristatus (Dokt.-Hrebn.) W. Kr.
Fig. 6 (0/17); boring Oczkowice, depth 108.3-109.3 m, Middle Oligocene, phase

Pityosporites labdacus reticulatus (Dokt.-Hrebn.) W. Kr..
Fig. 7 (TIll); bori,ng Tarh6wka, depth 263.0-264.0 m, Middle Oligocene, phase 20

All specimens X 1000, except Fig. 2 X 50b

Plate IX

Podocarpid'ftes podocarpidites (Thierg.) W. Kr.
Fig. 1 (T/12); boring Tarn6wka, depth 264.0-265.0, Middle Oligocene, phase 20

Podocarpidites libellus (R. Pot.) W. Kr.
Fig. 2 (G/56); boring Gierlachowo, depth 217.6-218.2 m, Middle Miocene, phase VIII

Pityosporites insignis (Naumova & Bolchovitina) W. Kr.
Fig. 3 (NW/8); boring Nowa Wies, depth 126.0-127.0, Upper Miocene, phase XII

Pityosporites labdacus pseudocristatus (Dokt.-Hrebn.) W. Kr.
Fig. 4 (T/13); boring Tarn6wka, depth 265.0-266.0 m, Middle Oligocene, phase 20

Pityosporites peuceformis (Zaklinskaja) W. Kr.
Fig. 5 (T/12); boring Tarn6wka, depth 264.0-265.0 m, Middle Oligocene, phase 20
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Pityosporites labdacus labdacus W. Kr.
Fig. 6 (U/567); boring Ustronie, depth 222.0-222.5 m, Upper Miocene, phase XI

All specimens X 1000

Plate X

Abiespollenites latisaccatus (Trevisan) W. Kr.
Fig. 1 (U/57); boring Ustronie, depth 222.0-222.5 m, Middle Miocene, phase VI

Abiespollenites dubius (Chlonova) W. Kr.
Fig. 2 (NI180); boring Niedzwiedzice, depth 176.5-178.0 m, Lower Miocene

Abiespollenites microsaccoides W. Kr.
Fig. 3 (U/25); bori,ng Ustronie, depth 205.3-205.8 m, Middle Miocene, phase VII

All specimens X 750

Plate XI

Piceapollis tobolicus (Paoova) W. Kr.
Fig. 1 (T/15); boring Tarn6wka, depth 267.0-268.0 m, Middle Oligocene, phase 20

Abiespollenites maximus W. Kr.
Fig. 2 (U/7); boring Ustronie, depth 135.6-136.1 m; Upper Miocene, phase XI

Cedripites miocaenicus W. Kr.
Fig. 3 (G/47); boring Gierlachowo, depth 212.2-212.8 m, Middle Miocene, phase VIII

. Figs 1-3 X 750; Fig. 2 X 500

Plate XII

ZonalapoUenites spinosus (Dokt.-Hrebn.) comb. n.
Fig. la, b (U/43); boring Ustronie, depth 214.9-215,7 m, Middle Miocene, phase VII

Zonalapollenites maximus (Raatz) W. Kr.
Fig, 2 (TIll); boring Tarn6wka, depth 263.0-264.0 m, Middle Oligocene, phase 20

Zonalapollenites spectabilis (Dokt.-Hrebn.) comb. n.
Fig. 3 (O/ll); boring Oczkowice, depth 87.4-88.5 m, Upper Miocene, phase XI

Zonalapollenites verrucatus W. Kr.
Fig. 4 (G/42); boring Gierlachowo; depth 208.6-209.2 m, Middle Miocene, phase IX

All specimens X 1000, except 1b X 2000

Plate XIII

Zonalapollenites igniculus (R. Pot.) Th. & Pf.
Fig. 1 (G/43); boring Gierlachowo, depth 209.2-209.8 m, Middle Miocene, phase IX

Zonalapollenites neogenicus W. Kr.
Fig. 2 (U/61); boring Ustronie, depth 224.2-224.8 m, Lower Miocene, phase V

Zonalapollenites minimus W. Kr.
Fig. 4 (O/lla.); boring Oczkowice, depth 87.4-88.5 m, Upper Miocene, phase XI

Sciadopityspollenites varius W. Kr.
Fig. 3 (O/17a); boring Oczkowice, depth 108.3-109.3 m, Middle ~iocene.
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Sciadopityspollenites serratus (R. Pot & Ven.) Raatz
Fig. 5 (T/13); bodng Tarn6wka, depth 265.0-266.0 m, Middle Oligocene, phase 20

Sciadopityspollenites quintus W. Kr.
Fig. 6 (U/19); boring Ustronie, depth 202.2-202.7 m, Middle Miocene, phase VIII

Sciadopityspollenites verticillatiformis W. Kr.
Fig. 7 (TIll); boring Tarn6wka, depth 263.0-264.0 m, Middle Oligocene, pha'se 20

Sciadopityspollenites tuberculatus (Zakl.) W. Kr.
Fig. 8 (G/42); boring Gierlachowo, depth 208.~209.2 m, Middle Miocene, phase IX

Ephedripites (Distachyapites) bernheidensis W. Kr.
Fig. 9 (T/13); boring Tarn6wka, depth 265.0-266.0 m, Middle Oligocene, phase 20

Ephedripites (Distachyapites) eocenipites (Wdh.) W. Kr.
Fig. 10 (T/14); boring Tarn6wka, depth 266.0-267.0 m, Middle Oligocene, phase 20

All specimens X 1000

Plate XIV

Inaperturopollenites concedipites(Wdh.) W. Kr.
Fig. 1 (0/48); boring Oczkowice, depth 249.5-250.0 m, Upper Oligocene, phase II

Sequoiapollenites sculpturius W. Kr.
Fig. 2a, b (T/13); boring Tarn6wka, depth 265.0-266.0 m, Middle Oligocene, phase 20

lnaperturopollenites dubius (R. Pot. & Ven.) Th. & Pf.
Fig. 3 (U/63); bori,ng Ustronie, depth 225.4-226.0 m, Lower Miocene, phase V

Inaperturopollenites radiatus W. Kr.
Figs 4a, b (0/17); boring Oczkowice, depth 108.3-109.3 m, Middle Miocene

Inaperturopollenites verrupapillatus Trevisan
Fig. 5 (TIll); boring Tarn6wka, depth 263.0-264.0 m, Middle Oligocene, phase 20

Sequoiapollenites rotundus W. Kr.
Fig. 6a, b (G/43); boring Gierlachowo, depth 209.2-209.8 m, Middle Miocene, phase IX

Sequoiapollenites polYformosus Thierg.
Fig. 7a, b {G/86); boring Gierlachowo, depth 245.1-245.6 m, Middle Miocene, phase VII

Psophosphaera pseudotsugoides W. Kr.
Fig. 8 (K/98); boriJllg Krosinko, depth 185.8-188.0 m, Middle Miocene, phase IX

Sequoiapollenites gracilis W. Kr.
Fig. 9a, b (0/23); boring Oczkowice, depth 114.4-115.3 m, Middle Miocene, phase VIII

All specimens X 1000

Plate XV

Arecipites pseudoconvexus W. Kr.
Fig. 1a-e (Gs/8); boring Gol~bin Stary, depth 164.5-165.2 m, Upper Miocene, phase X

Arecipites sp.
Fig. 2a-c (0/43); boring Oczkowice, depth 245.6-246.4 m, Lower Miocene, phase II

Arecipites papiHosus (Miirr. & Pf.) W. Kr.
Fig. 3a-c (T/12); boring Tarn6wka, depth 264.0-265.0 m, Middle Oligocene, p'hase 20

LiriodendroipoHis verrucatus W. Kr.
Fig. 4 (WI 143); boring Wirczyn, depth 123.0-124.0 m, Lower Miocene
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Arecipites butomoides butomoides W. Kr.
Fig. 5 (Kr/12); boring Krosno, depth 122.6-123.0 m, Middle Miocene, phase VII

Magnolipollis neogenicus minor W. Kr.
Fig. 6 (NW/ll); boring Nowa Wies, depth 186.0-187.0 m, Middle Miocene, phase VIII

Magnolipollis neogenicus neogenicus W. Kr.
Fig. 7 (0/11); boring Oczkowice, depth 87.4-88.5 m, Upper Miocene, phase II

All specimens X 1000

Plate XVI

Graminidites soellichauensis W. Kr.
Fig. 1a-c (M/173); boring Mosina, depth 344.9-349 m, Middle Oligocene, phase 20

Graminidites laevigatus W. Kr.
Fig. 2a, b (GI78); boring Gierlachowo, depth 241,1-241,6 m, Middle Miocene, phase VII

Graminidites crassiglobosus (Trevisan) W. Kr.
Fig. 3a, b (017)'; boring Oczkowice, depth 84.6-85.7 m, Upper Miocene, phase XI

Sparganiaceaepollenites polygonalis Thierg.
Fig.4a, b (T/I2); boring Tarn6wka, depth 264.0-265.0 m, Middle Oligocene, phase 20

Sparganidceaepollenites sparganioides (Mayer) W. Kr.
Fig; 5a, b (Oil); boring Oczkowice, depth 74.5-74.7 m, Upper Miocene, phase XI

Miocaenipollis miocaenicus W. Kr.
Fig. 6a, b (GI7); boring Gierlachowo, depth 137.4-138.1 m, Upper Miocene, phase XIII

Sparganiaceaepollenites neogenicus W. Kr.
Fig. 7a, b (0/'1); boring Oczkowice, depth 84.6-85.7 m, Upper Miocene, phase XI

Liquidambarpollenites stigmosus (R. Pot.) Raatz
Fig. 8 (T/13); boring Tarn6wka, depth 265.0-266.0 m, Middle Oligocene, pha,se 20

Juglanspollenites verus Raatz
Fig. 9 (U/10);'boring Ustronie, depth 137.1-137.6 m, Upper Miocene, phase XII

Miljordia minima W. Kr.
Fig. 10 (T/14); boring Tarn6wka, depth 266.0-267.0 m, Middle Oligocene, phase 20

Multiporopollenites maculolosus (R. Pot.) Th. & Pi.
Fig. 11 (T/14); boring Tarn6wka, depth 266.0-267.0 m, Middle Oligocene, phase 20

Chenopodiipollis stellatus (Mamczar) W. Kr.
Fig. 12a, b (0/11); boring Oczkowice, depth 87.4-88.5 m, Upper Miocene, phase XI

Miljordia incerta (Th. & Pi.) W. Kr.
Fig. 13 (MI173b); boring Mosina, depth 344.9-349.4 m, Middle Oligocene, phase 20

Aglaoreidia cyclops Erdtman
Fig. 14 (T/13); boring Tarn6wka, depth 265.0-266.0 m, Middle Oligocene, phase 20

Plate XVII

Triporopollenites urticoides Nagy
Fig. la, b (8/3); boring 8lepuchowo, depth 86.8-87.4 m, Upper Miocene, phase XIII

Momipites punctatus (R. Pot.) Nagy
Fig. 2a, b (M/l73); boring Mosina, depth 344.9-349.4 m, Middle Oligocene, phase 20
Fig. 3a, b (T/12); boring Tarn6wka, depth 264.0-265.0 m, Middle Oligocene, phase 20
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Platycaryapollenites uformis W. Kr.
Fig. 4a, b (T/14); boring Tarn6wka, depth 266.0-267.0 m, Middle Oligocene, phase 20

PlatycaryapoHenites miocaenieus Nagy
Fig. 5a, b (Till); boring Tarn6wka, depth 263.0-264.0 m, Middle Oligocene, phase 20

TriporopoHenites coryZoides Pf.
Fig. 6a, b (O/l1a); boring Oczkowice, depth 87.4-88.5 m, Upper Miocene, phase XI

TriatriopoHenites rurensis Pf.
Fig. 7a, b (T/13); boring Ta·rn6wka, depth 265.0-266.0 m, Middle Oligocene, phase 20

Trivestib'ulopollenites betuZoides
Fig. Sa, b (0/11); boring Oczkowice, depth 87.4-88.5 m, Upper Miocene, phase XI
Fig. lOa, b (T/13); boring Tarn6wka, depth 265.0-266.0 m, Middle Oligocene, phase 20

Triatriopollenites rurobituitus
Fig. 9a, b (T/10); boring Tarn6wka, depth 262.0-263.0 m, Middle Oligocene, phase 20

Triporopollenites robustus (Miirr. & Pf.) Th. & Pf.
Fig. 11a,b (T/10); boring Tarn6wka, depth 262.0-263.0 m, Middle Oligocene, phase 20

Triatriopollenites coryphaeus (R. Pot.) Th. & Pf.
Fig. 12 (U/36); boring Ustronie, depth 211.6-212.1 m, Middle Miocene, phase VIII

BrosipoZlis saZebrosus (Pf.) W. Kr.
Fig. 13a-c (T/14); boring Tarn6wka, depth 266.0-267 m, Middle Oligocene, phase 20

All specimens X 1000

Plate XVIII

. AZnipollenites verus R. Pot.
Fig; 1 (U/54); boring Ustronie, depth 220.5-220.9 m, Middle Miocene, phase VI
Fig. 2 (W/146); boring Wirczyn, depth 180.5-181.0 m, Lower Miocene,

UZmipoHenites unduZosus W<>lff
Fig. 3 (U/10); boring Ustronie; depth 137.1-137.6 m, Upper Miocene, phase XI
Fig. 4 (Dill); boring Ustronie; depth 137.6-138.2 m, Upper Miocene, phase XI
Fig. 5 (U/59); boring Ustronie; depth 223.1-223.4 m, Middle Mi<>cene, phase VI

CaryapoHenites' simplex (R. Pot.) R. Pot.
Fig. 6 (U/67); boring Ustronie; depth 227.8-228.4 m, Middle Miocene, phase V
Fig. 7 (U/61); boring Ustronie; depth 224.2-224.8 m, Middle Miocene, phase V
Fig. 11 (G/126); boring Gier1achowo, depth 279.0-279.9 m, Lower Miocene, phase III

PterocaryapoHenites stellatus (R. Pot.) Thierg.
Fig. 8 (0/7); boring OCzkowice, depth. 84.6-85.7 m, Upper Miocene, phase XI
Fig. lOa, b (0/18); boring Oczkowice, depth 109.3-110.8 m, Middle Miocene

Carpinuspollenites carpinoides (Pf.) Nagy
Fig. 9 (U/8); boring Ustronie, depth 136.1-136.6 m, Upper Miocene, phase XI

IntratriporopoZZenites inscuZptus Mai
Fig. 12 (W/143); boring Wirczyn, depth 179.3-179.6 m, Lower Miocene
Fig. 13a, b (G/94); boring Gierlachowo, depth 249.1-249.6 m, Middle Miotene, phase VI

Intratriporopollenites instructus (R. Pot.) Th. & Pf.
Fig. 14a-c (T/13); boring Tarn6wka, depth 265.0-266.0 m, Middle Oligocene, phase 20

All specimens X 1000
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Plate XIX

Porocolpopollenites latiporis Th. & Pt.
Fig. la, b (0/1); boring Oczkowi.ce, depth 74.5-74.7 m, Upper Miocene, phase XI

Porocolpopollenites sp.
Fig. 2 (U/26); boring Ustronie, depth 205.8-206.2 m, Middle Miocene, phase VIII

Porocolpopollenites triangulus (R. Pot.) Th. & Pf.
Fig. 3 (W/114); boring Wirczyn, depth 119.3-119.7 m, Middle Miocene

Porocolpopollenites vestibulum (R. Pot.) Th. & Pf.
Fig. 4 (U/39); boring Ustl'onie, depth 213.2-213.9 m, Middle Miocene, phase VII
Fig. 8 (G/12); boring Gierlachowo, depth 140.7-141.3 m, Upper Miocene, phase XIII

Porocolpopollenites maturus (Dokt.-Hreb.) comb. n.
Fig. 5 (W/1l4); boring Wirczyn, depth 119.3-119.7 m, Middle M~ocene

Fig. 6 (N/167); boring Niedzwiedzice, depth 93.1-93.6 m, Middle Miocene

Symplocospollenites anulus rotundus W. Kr.
Fig. 7 (M/173); boring Mosina, depth 344.9-349.4 m, Middle Oligocene,phase 20

Porocolpopollenites calanensis W. Kr.
Fig. 9a, b (T/14); boring Tarn6wka, depth 266.0-267.0 m, Middle Oligocene, phase 20

Corsinipollenites graciliporus minor W. Kr. & PactIo
Fig. 10 (NW/14); boring Nowa Wies, depth 189.0-190.0, Middle Miocene, phase VIII

Corsinipollenites ludwigioides W. Kr.

Fig. lla, b (M/173); boring Mosina, depth 344.9-349.4 m, Middle Oligocene, phase 20

Lonicerapollis gallwitzii W. Kr.
Fig. 12 (0/11); boring Oczkowice, depth 87.4-88.5 m, Upper Miocene, phase XI

Corsinipollenites oculis-noctis (Tgh.) Nakoman
Fig. 13a, b (G/ll); boring Gierlachowo, depth 134.0-134.5 m, Upper Miocene, phase XIII

All specimens X 1000

Plate XX

Cyrillaceaepollenites exactus (R. Pot.) R. Pot.
Fig. 1 (U/8); boring Ustronie, depth 136.1-136.6 m, Upper Miocene, phase XI
Fig. 2 (U/57); boring Ustronie, depth 222.0-222.5 m, Upper Miocene, phase VI

Tricolporopollenites cingulum oviformis (R. Pot.) Th. & Pf.
Fig. 3 (U/52); boring Ustronie, depth 219.7-220.1 m, Middle Miocene, phase VI
Fig. 4 (U/52); boring Ustronie, depth 219.7-220.1 m, Middle Miocene, phase VI
Fig. 5 (U/57); boring Ustronie, depth 222.0-222.5 m, Middle Miocene, phase VI

Cyrillaceaepollenites megaexactus (R. Pot.) R. Pot.
Fig. 6 (U/6); boring Ustronie, depth 135.1-136.6 m, Upper Miocene, phase XI
Fig. 7 (U/26); boring Ustronie, depth 205.8-206.2 m, Middle Miocene, phase VIII

Tricolporopollenites retiformis (R. Pot.) Th. & Pf.
Fig. 8 (G/18); boring Gierlachowo, depth 196.0-196.5 m, Upper Miocene, phase X

Tricolporopollenites cingulum pusillus (R. Pot.) Th. & Pf.
Fig. 9a-c (T/13); boring Tam6wka, depth 260.0-266.0 m, Middle Oligocene, phase 20

Tricolporopollenites cingulum fusus Th. & Pf.
Fig. 10a-c (T/12); boring Tarn6wka, depth 264.0-265.0 m, Middle Oligocene, phase 20
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Fig. 13a-c (G/138); boring Gierlachowo, depth 316.4-317.0 m, Middle Oligocene,
phase 20

Fig. 14a, b (GI138); boring Gierlachowo, depth 316.4-317.0 m, Middle Oligocene,
phase 20

TricotpOTopollenites ipetensis Pacti.
Fig. 11a-c (U/42); boring Ustronie, depth 213.9-214.9 m, Middle Miocene, phase VII

Tricotporopollenites haanradensi~ Manten
Fig. 12a-c (M/l73); boring Mosina, depth 344.9-349.4 m, Middle Oligocene, phase 20

TricotporlJpollenites viHensis (Th) Th. & Pi.
Fig; 15a-c (GS/18); boring Gol~bin Stary, depth 305.0-306.7 m, Middle Oligocene,

phase 20
Fig. 17a-c (T/14); boring Tarn6wka, depth 266.0-267.0 m, Middle Oligocene, phase 20

Tricotporopdllenites sp.
Fig. 16a, b (0/7); boring Oczkowice, depth 84.6-85.7 m, Upper Miocene, phase XI

Tricotporopollenites sp.
Fig. 18a, b (0/11); boring Oczkowice, depth 74.5-,-74.7 m, Upper Miocene, phase XI

All specimens X 1000

Plate XXI

Tricotporopollenites wallensenensis Pf.
Fig. 1a-c (0/7); boring Oczkowice, depth 84.6-85.7 m, Upper Miocene, phase XI
Fig. 3a-c (0/4); boring Oczkowice, depth 82.5-83.5 m, Upper Miocene, phase XI

AraUaceoipollenites edmundi (R. Pot.) R. Pot.
Fig. 2 (U/57); boring Ustronie, dt!pth 222.0-222.5 m, Middle Miocene, phase VI
Fig. 4 {U!26); boring Ustronie, depth 205.8-206.2 m, Middle Miocene, phase VIII
Fig. 5a-c (NW/14); boring Nowa Wies, depth 189.0-190.0 m, Middle Miocene, phase 20
Fig. 6a, b (U/58); boring Ustronie, depth 222.5-223.1 m, Middle Miocene, phase VI
Fig. 7 (G/138); boring Gierlachowo, depth 316.4-317.0 m, Middle Oligocene, phase 20

All specimens X 1000

Plate XXII

CupuUferoidaepoUenites Ubtarensis Th.
Fig. 1 (WI146); boring Wirczyn, depth 180.5-181.0 m, Lower Miocene
Fig. 2 (U/61); boring Ustronie, depth 224.2-224.8 m, Middle Miocene, phase V
Fig. 3 (N/180); boring Niedtwiedzke, depth 92.2-92.6 m, Middle Miocene
Fig. 4a-c (GS/8); boring Gol~bin Stary, depth 201.0-201.5 m, Middle Miocene,

phase VIII

Tricotporopollenites dotium (R. Pot.) Th. & Pf.
Fig. 5a, b (K/17); boring Krosinko, depth 161.9-165.0 m, Upper Miocene, phase X

Quercoidites microhenrici (R. Pot.) R. Pot., Th., Thierg.
Fig. 6a, b (M!l73); boring Mosina, depth 344.9-349.4 m, Middle Oligocene, phase 20
Fig. 7a, b (G/1,38); boring Gierlachowo, depth 316.4-317 m, Middle Oligocene, phase 20
Fig. 8 (U/55); boring Ustronie, depth 220.9-221.5 m, Middle Miocene, phase VI

Quercoidites henrici (R. Pot.) R. Pot., Th., Thierg.
Fig. 9a, b (0!23); boring Oczkowice, depth 114.4-115.3 m, Middie M-ioc~!Oe

Fig. lOa-c (0/7); boring Oczkowice, depth 84.6-85.7 ro, Upper Miocene, phase XI
Fig. lla-c (GS/5); boring Gol~bin Stary, depth 165.0 - Upper Miocene, phase X
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Tricolporopollenites sp.
Fig. 12a, b (W/140); boring Wirczyn, depth 173.2-173.7 m, Middle Miocene.

Tricolporopollenites marcodurensis Pf. & Th.
Fig. 13 (W/128); boring Wirczyn, depth 154.4-154.9 m, Middle Miocene
Fig. 14 (U/45); boring Ustronie, depth 215.7-216.6 m, Middle Miocene, phase VII
Fig. 15 (W/143); boring Wirczyn, depth 179.3-179.6 m, Lower Miocene
Fig. 16 (N/l71); boring Niedzwiedzice, depth 114.6-115.2 m, Lower Miocene
Fig. 17 (0/7); boring Oczkowice, depth 84.6-85.7 m, Upper Miocene, phase XI
Fig. 18 (W/144); boring Wirczyn, depth 169.6-179.8 m, Lower Miocene

All specimens X 1000

Plate XXIII

Nyssapollenites kruschi (R. Pot.) Nagy
Fig. 1 (U/33); Boring Ustronie, depth 210.5-211.0 m, Middle Miocene, phase VIII
Fig. 6 (K/1); boring Krosinko, depth 100.0-100.7 m, Upper Miocene
Fig. 7 (0/7); boring Oczkowice, depth 84.6-85.7 m, Upper Miocene, phase XI

Rhoipites pseudocingulum (R. Pot.) R. Pot.
Fig. 2 (U/23); boring Ustronie, depth 204.3-204.7 m, Middle Miocene, phase VIII
Fig. 3 (U/77); boring Ustronie, depth 233.3-233.8 m, Lower Miocene, phase IV
Fig. 4 (U/39); boring Ustronie, depth 213.2-213.9 m, Middle Miocene, phase VII
Fig. 5 (U/39); boring Ustronie, depth 213.2-213.9 m, Middle Miocene, phase VII
Fig. lOa, b (0/19); boring Oczkowice, depth 110.8-1'11.7 m, Middle Miocene

Nyssapollenites pseudocruciatus (R. Pot.) Thierg.
Fig. 8a, b (0/7); boring Oczkowice, depth 84.6-85.7 m, Upper Miocene, phase XI

Faguspollenites verus Raatz
Fig. 9a-c (0/18); boring Oczkowice, depth 109.3-110.8 m, Middle Miocene

Tricolporopollenites sp.
Fig. lla, b (0/17); boring Oczkowice, depth 108.3-109.3 m, Middle Miocene

Tricolporopollenites sp.
Fig. la, b (0/18); boring Oczkowice, depth 109.3-110.8 m, Middle Miocene

Tricolporopollenites sp.
Fig. 2a-c (0/18); boring Oczkowice, depth 109.3-110.8 m, Middle Miocene

Hexpollenites iliacus (R. Pot.) Thierg.
Fig. 3a-c (0/1); boring Oczkowice, depth 74.5-74.7 m, Upper Miocene, phase XI
F'ig. 4 (0/15); boring Oczkowice, Depth 96.6--96.8 m, Upper Miocene, phase X

TricolporopoUenites vegetus (R. Pot.) W. Kr.
Fig. 5 (U/53); boring Ustronie, deptr. 220.1-220.5 m, Middle Miocene, phase VI

Hexpollenites margaritatus (R. Pot.) Thierg.
Fig. 6a-c (0/18); boring Oczkowice, depth 109.3-110.8 m, Middle Miocene

Tricolporopollenites starosedloensis W. Kr.
Fig. 7a, b (M/l73); boring Mosina, depth 344.9~349.4 m, Middle Oligocene, phase 20

Caprifoliipites sambucoides Nagy
Fig. 8a, b (G/43); boring Gierlachowo, depth 209.2-209.8 m, Middle Miocene, phase IX

Tricolporopollenites indeterminatus (Romanowicz) comb. n.
Fig. 9a, b (T/10); boring Tarn6wka, depth 262.0-263.0 m, Middle Oligocene, phase 20
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Tricoloporopollenites satzveyensis Pf.
Fig. 10 (K/93); boring Krosinko, depth 181.6-182.7 m, Middle Miocene, phase IX
Fig. 11 (U/88); boring Ustronie, depth 239.4-240.1 m, Lower Miocene, phase III

Tricolporopollenites parmularius (R. Pot.) Th. & Pf.
Fig. 12a, b (M/173); boring Mosina, depth 344.9-349.4m, Middle Oligocene, phase 20

All specimens X 1000

Plate XXIV

Cupanieidites eucalyptoides W. Kr.
Fig. la, b (M/173); boring Mosina, depth 344.9-349.4 m, Middle Oligocene, phase 20

IteapoHis angustiporatus (Schneider) comb.n.
Fig. 2. (U/92); boring Ustronie, depth 241.5-242.0 m, Lower Miocene, phase III
Fig. 3 (GSI7); boring Gol~bin Stary, depth 192.0, Middle Miocene phase VIII

Dicolporopollenites middendorfi (R. Pot.) W. Kr.
Fig. 4a, b (T/14); boring Tarn6wka, depth 266.0-267.0 m, Middle Oligocene, phase 20

SpinulaepoHis arceuthobioides W. Kr.
Fig. 5a, b (0/43); boring Oczkowice, depth 245.6-246.4 m, Lower Miocene, phase II
Fig. 6a-c (G/138); boring Gierlachowo, depth 316.4-317.0 m, Middle Oligocene, phase 20

SpinulaepoHis arceuthobioides major Stuchlik
Fig. 7a, b (T/14); borin Tarn6wka, depth 266.0-267.0 m, Middle Oligocene, phase 20
Fig. 8 (T/14); boring Tarn6wka, depth 266.0-267.0 m, Middle Oligocene, phase 20
Fig 9. (T/14); boring Tarn6wka, depth 266.0-267.0 m, Middle Oligocene, phase 20

OligopoHis pentapoHis W. Kr.
Fig. lOa-e (T/13); boring Tarn6wka, depth 265.0-266.0 m, Middle Oligocene, phase 20

Reevesiapollis triangulus (Mamczar) W. Kr.
Fig. 11 (T/12); boring Tarn6wka, depth 264.0-265.0 mo-Middle Oligocene, phase 20

Olaxipollis matthesi W. Kr.
Fig. 12 (G/98); boring Gierlachowo, depth 251.3-251.9 m, Middle Miocene, phase VI

Tetracolporopollenites sapotoides Th. & Pf.
Fig. 13 (G/98); boring Gierlachowo, depth 251.3-251.9 m, Middle Miocene, phase VI

Tricolporopollenites spinus W. Kr.
Fig. 14 (M/173); boring Mosina, depth 344.9-349.4 m, Middle Oligocene, phase 20

Boehlensipollis hohli W. Kr.
Fig. 15 (T/10); boring Tarn6wka, depth 262.0-263.0 m, Middle Oligocene, phase 20

Sporotrapoidites iHigensis Klaus
Fig. 16 (G/8); boring Gierlachowo, depth 138.1-138.7 m, Upper Miocene, phase XII

DierviHapollenites megaspinosu,s Dokt.-Hrebn.
Fig. 17 (U/86); boring Ustronie, depth 238.6-239.0 m, Lower Miocene, phase III

All specimens X 1000

Plate XXV

SpinaepoUis spinosus (R. Pot.) W. Kr.
Fig. la, b (T/13); boring Tarn6wka, depth 265.0-266.0 m, Middle Oligocene, phase 20

AustralopoHis obscurus (Harris) W. Kr.
Fig. 2a, b (0/23); boring Oczkowice, depth 114.4-115.3 m, Middle Miocene
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CristaepoUis sp.
Fig. 3a, b (T/12); boring Tarn6wka, depth 264.0-265.0 m, Middle Oligocene, phase 20

Erdtmanipollis pachysandroides W. Kr.
Fig. 4a, b (Kr/96); boring Krosinko, depth 184.2-184.7 m, Middle Miocene, phase IX

Thymelipollis retisculpturius W. Kr.
Fig. 5a, b (M/173); boring Mosina, depth 344.9-439.4 m, Middle Oligocene, phase 20
Fig. 7 (T/ll); boring Tarn6wka, depth 263.0-264.0 m, Middle Oligocene, phase 20

Persicarioipollis meuseli W. Kr.
Fig. 6a-c (G/39); boring Gierlachowo, depth 206.9-207.4 m, Middle Miocene, phase IX

Ericipites caUidus (R. Pot.) W. Kr.
Fig. 8 CU/23); boring US'tronie, depth 204.2-204.7 m, Middle Miocene, phase VIU
Fig. 10 (l.T/6); boring Ustronie, depth 135,1-135,6 m, Upper Miocene, phase XI

Ericipites ericius (R. Pot.) W. Kr.
Fig. 9 (W/143); boring Wirczyn, Lower Miocene

All specimens X 1000
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ACTA PALAEONT. POL., VOL. XIX/3 M. ZIEMBINSKA-TWORZYDLO, PL. IV

3a

3b



ACTA PALAEONT. POL., VOL. XIX/3 M. ZIEMBIN8KA-TWORZYDLO, PL. V



ACTA PALAEONT. POL., VOL. XIX/3 M. ZIEMBINSKA-TWORZYDl:.O, PL. VI

3b 3c



ACTA PALAEONT. POL., VOL. XIX/3 M. ZIEMBINSKA-TWORZYDLO, PL. VII

7 8

3

9



ACTA PALAEONT. POL., VOL. XIXj3 M. ZIEMBINSKA-TWORZYDLO, PL. VIII



ACTA PALAEONT. POL., VOL. XIX/3 M. ZIEMBINSKA-TWORZYDLO, PL. IX



ACTA PALAEONT. POL., VOL. XIX/3 M. ZIEMBINSKA-TWORZYDLO, PL. X



ACTA PALAEONT. POL., VOL. XIX/J M. ZIEMBINSKA-TWORZYDLO, PL. XI



ACTA PALAEONT. POL., VOL. XIX/3 M. ZIEMBINSKA-TWORZYDLO, PL. XII



ACTA PALAEONT. POL., VOL. XIX/3 M. ZIEMBINSKA-TWORZYDLO, PL. XUI

5



ACT A P ALAEONT. POL., VOL. XIX/.J M. ZIEMBINSKA-TWORZYDLO, PL. XIV

3

5

4a 4b

9b



ACTA PALAEONT. POL., VOL. XIX/3 M. ZIEMBINSKA-TWORZYDLO, PL. XV

Ib



ACTA PALAEONT. POL., VOL. XIX/3

7b '

M. ZIEMBINSKA-TWORZYDLO, PL. XVI

12b



ACTA PALAEONT. POL., VOL. XIX/3 M. ZIEMBINSKA-TWORZYDLO, PL. XVII

9b9a

7a

2a

6b

1b1a

12 13a 13c



ACTA PALAEONT. POL., VOL. XIX/3 M. ZIEMBINSKA-TWORZYDLO, PL. XVIII

11

1 2 4

It'

7 8 U9

12



ACTA PALAEONT. POL., VOL. XIX/3 M. ZIEMBINSKA-TWORZYDLO, PL. XIX

la 2 3 4

Ib

8

lla



ACTA PALAEONT. POL., VOL. XIX/3 M. ZIEMBINSKA-TWORZYDLO, PL. XX

8

7

lOb

6

lOa

32

9a

14b

16b

18a 18b



ACTA PALAEONT. POL., VOL. XIX/3 M. ZIEMBINSKA-TWORZYDLO, PL. XXI



ACTA PALAEONT. POL., VOL. XIX/3 M. ZIEMBINSKA-TWORZYDLO, PL. XXII

o
)

1

13 14

lIb



ACTA PALAEONT. POL., VOL. XIX/3 M. ZIEMBINSKA-TWORZYDi,O, PL. XXIII

6 7



ACTA PALAEONT. POL., VOL. XIX/3 M. ZIEMBINSKA-TWORZYDLO, PL. XXIV

10 12a 12b



ACTA PALAEONT. POL., VOL. XIX/3 M. ZIEMBINSKA-TWORZYDLO, PL. XXV

1a 1b 2 3



ACTA P ALAEONT. POL., VOL. XIX/3 M. ZIEMBINSKA-TWORZYDLO, PL. XXVI

7

8
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~
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Porocolpopoll.anulus-rotundus
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Sapotac~ae
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Alnus

Pinus

Taxaceae, Taxodiaceae, Cupressaceae

Milfordia
Ephedripites
cr;Celt~s.
Juqlans
pterocarya
Carya .
cf.Quercus
Betula
Tricolporopoll.div.sp.
cf.Parthenocissus
Osmundaceae
cf.Zelkova
'I'suqa
Fagos
Picea
SqiCldQPitys
L~r~oaendron

Graminipites div.sp.
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£8n cerapoll~s
Persicarioipollis
Corsinipollenites
Liquidafnbar
Ulmaceae
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V.arctote~~ar~us
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Quercoidites henrici
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MyriGacea~ .
Aral~aceo~poll.edmund~

Arec~'ites div.sp.VJ.ea ae
S1l111P ocaceae
PbdQCqrpaceae
Mom~p~tes punctatus

Intratriporopoll.instructus

Spinulaepollissp.

f~I~olporopoll.pseudocingulum
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h r~ ~te .~e~~eng~po l.hohl~c't C~lt~s . .

Mult~poropollen~tes d~v.sp •
PterocaryCl
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Quet"cus
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cf.HE!:dera
Arallaceoipoll.edmundi
Sapotaceae _.,.
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Arec~p~~es a~v.sp.

bl~gg~~goll. robustu,s. "
Spinulaepollis spinosus
Symplocaceae
Magnolipollis sp.
Podoca,rpaceae
Eucom~a

Reevesiapollis sp.
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~~~~p~tes punctatus
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