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Atlas of Guide and Characteristic Fossils: Jurassic i s P a r t 2b o f V o l . I l l o f 
Geology of Poland a n d m a k e s u p a c o n t i n u a t i o n o f t h e Catalogue of Fossils. H o ­
w e v e r , i n c o n t r a d i s t i n c t i o n t o t h e l a t t e r , i t c o n t a i n s a c o m p r e h e n s i v e d e s c r i p t i o n 
o f s e l e c t e d s p e c i e s o f f a u n a ( I n v e r t e b r a t a ) a n d f l o r a w h i c h a r e o f i m p o r t a n c e 
t o t h e b i o s t r a t i g r a p h i c a n d p a l e o e c o l o g i c a l c h a r a c t e r i z a t i o n o f t h e J u r a s s i c d e ­
p o s i t s o f P o l a n d . 

I n t h r e e s e p a r a t e c h a p t e r s , e n t i t l e d Lower, Middle a n d Upper Jurassic, i t 
p r e s e n t s t h e p a l e o n t o l o g i s t s a c h i e v e m e n t s o f s e v e r a l d o z e n y e a r s . G u i d e s p e c i e s , 
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L O W E R J U R A S S I C 



D I S T R I B U T I O N O F L O W E R J U R A S S I C 
R O C K S I N A R E A O F P O L A N D 

The Lower Jurassic deposits occur in the substrate of considerable part of 
the Polish Lowlands and in the Małopolska Upland. Their surface outcrops are, 
however, limited only to the Cracow-Częstochowa Upland, including the area 

7 
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Fig. 1. Occurrence of the Lower Jurassic deposits in Poland (R. Dadlez) 
1 — present range, 2 — on the surface, 3 — under the Quaternary deposits, 4 — under the Tertiary and 

Quaternary deposits, 5 — Carpathian overthrust 

of Wieluń and to the margin of the Góry Świętokrzyskie Mts. The total area of 
these outcrops is small and makes up not much more than two per cent of the 
entire occurrence of the Lower Jurassic deposits of Poland (Fig. 1). In addition, 
the outcrops of these deposits are recorded in the Tatra Mts, and Pieniny Klippen 
Belt (RD). 



B I O S T R A T I G R A P H I C C O R R E L A T I O N 
O F T H E L O W E R J U R A S S I C 

O F P O L A N D A N D O T H E R A R E A S 

The West-European epicontinental Lower Jurassic basin stretched between 
extensive continental areas, the Welsh-Armorican continent in the north-west, 
Scandinavian in the north-east, the Ukrainian shield in the east and the Vinde-
lician, Bohemian and Sudetic continental massifs in the south-east. In the south, 
the connection with the Tethys Sea was more or less limited by continental zones 
situated in the foreland of the two basins. The epicontinental shelf sea was divi­
ded into several sedimentary basins, mostly freely connected with each other. 
Some of them were, however, separated from each other by single islands or 
archipelagos, or else by zones of shoals and thresholds, frequently constituting 
the remains of old Paleozoic Variscan massifs. 

In the epicontinental Lower Jurassic of Europe, there are no distinctly sepa­
rated zoogeographical zones nor important obstacles which would preclude 
a free migration of marine fauna. This is the reason why biozonal divisions of the 
European Lias do not differ much from each other. Certain differences are mostly 
recorded in the rank of ammonitic subzones which can be explained both by a 
local differentiation in particular animal populations and an effect of employing 
various criteria in selecting zonal taxons (Table 1). Likewise, the stratigraphic 
divisions of marine formations of the Lower Jurassic of Poland, in both the 
epicontinental and geosynclinal basin, do not display fundamental differences 
as compared with those generally employed in the areas of classical outcrops 
of western Europe (R. Dadlez, J. Kopik, 1975). 

The epicontinental Liassic basin of Poland occupied the easternmost end of 
the extensive West-European basin. In the west and north-west, it was connected 
with the German-Danish basin and, in the south-west, periodically, with the 
Tethys Sea and, through them (in the Toarcian), indirectly with the small Dnieper-
-Donets basin. 

Its inland character was a significant feature of sedimentation of the Polish 
basin. It was only periodically that this sedimentation was disturbed by small 
marine transgressions, invading this area from the north-west, west and, perhaps 
to a lesser extent, southeast. Except for the Carixian and Domerian, in the north-
-western part of Pomerania, as well as the Lower Toarcian transgressions, in 
an almost entire area of the basin, these transgressions did not lead to a funda­
mental and longtime change in the type of aquatic environment. 

The prevalence of the inland type of sedimentation makes up a frequent 
obstacle in employing chronostratigraphic faunal divisions for the areas of Po­
land and makes one to apply less precise, although most frequently very useful, 
paleofloristic (micro- and megasporous; M. Rogalska, 1962; T. Marcinkiewicz, 
1971) and lithostratigraphic (R. Dadlez, 1969) criteria. Independently of more 
or less general indications concerning the age, a fairly scant, mostly brakish or 
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Biostxatigraphic correlation of the Lower Jurassic of Poland and other areas Q. Kopik) 
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brakish-marine fauna (mostly bivalves and foraminifers), occurring in the 
deposits of this type, is however, indicative of the effects of marine ingressions. 
Such intercalations, containing fauna, may in turn be referred, on the basis of 
comparisons and correlations, to beds which have already been documented 
unequivocally concerning their age. 

In regard to the settlements of this type, a significant role is played by the 
profiles of western Pomerania, eastern areas of the German Democratic Re­
public (Mecklenburg and Brandenburg), as well as south Swedish (Scania) and 
Danish (Bornholm) areas. In these areas a frequently observed phenomena are 
the alternation of marine deposits (frequently containing ammonites) and rocks 
of brackish or limnic origin, as well as a passage to a typical marine sedimen­
tation (northern Jutland, Zeeland, Altmark). 

Correlations with eastern Europe are of much less importance, since this 
area was, in the Lias, emerged to a considerable extent. The small Dnieper-
-Donets basin, which in the Toarcian was an area of marine sedimentation, was 
connected with the epicontinental basin of Poland through the Tethys Sea and 
hence the relations with it were fairly limited and indirect. 

In the Hettangian, the whole epicontinental basin of Poland was dominated 
by a limnic sedimentation, only rarely interrupted by small ingressive impulses, 
expressed by intercalations containing a brackish or, less frequently, brackish-
-marine fauna of agglutinating foraminifers {Saccamina and Haplophragmoid.es) 
and bivalves (Cardinia). The last-named findings, coming from the Skłoby Se­
ries of the Góry Świętokrzyskie Mts. and the Upper Kłodawa Series of the Ku­
jawy Region, allow one for approximate correlations with corresponding bivalve 
zones of the Scania Beds of Helsingborg (G. Troedsson, 1951) and the Bornholm 
p r o f i l e s . The relationships of these areas and a similar stratigraphic position of 
the fauna mentioned above are also confirmed by finding, in these areas, of 
micro- and megaspores of Aratrisporites minimus Schulz and Nathorstisporites 
hopliticus Jung the ranges of which coincide (and maybe even slightly exceed) 
the Thaumatopteris (Lias aj_ 2) floristic zone. Similar phenomena are also ob­
served in eastern Brandenburg where the Hettangian is developed limnically 
and where the micro- and megaspores mentioned above are index fossils. 

The Lower Sinemurian (Lias a 3 ) in the Polish Basin is marked by a prono­
unced intensification of marine effects. Both the Ore-bearing (Zarzecze) Series 
in the Góry Świętokrzyskie Mts. (W. Karaszewski, J. Kopik, 1970) and the Upper 
Mechowo Beds in the Polish Lowlands (J. Kopik, 1962; R. Dadlez, 1969) display 
the presence of intercalations containing a marine fauna of bivalves and, less 
frequently, of foraminifers and pstracods, with the remains of vertebrates (fish). 
These phenomena are related to an increase in transgressive movements within 
an almost entire epicontinental basin of the Lower Sinemurian of Europe. As 
a result of these movements in Scania (Doshult Beds), the first ammonites appear 
in this area (A. bucklandi and A. semicostatum zones; Table 1) in the Lower 
Sinemurian. On the other hand, limnic facies, disturbed as in Poland, appear 
in eastern Mecklenburg and Brandenburg at the turn of the Lower to Upper 
Sinemurian in the form of a small marine impulse. 

In the extra-Carpathian area of Poland, the Upper Sinemurian (Lias (3) is 
marked by a repeated domination of the limnic sedimentation not interrupted 
by any marine episodes. On the other hand, both in Scania and southern Bran­
denburg and north-eastern Mecklenburg, there are known intercalations of 
Lias ( 3 marine deposits, documented by ammonite findings ( O . oxynotum zone 
in Brandenburg, as well as A. obtusum and, probably, O. oxynotum and E. ran-

http://Haplophragmoid.es
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costatum zones in Scania), as well as ostracods and foraminifers (J. Kopik, 1963; 
H. Kólbel, 1968; E. Norling, 1972; R. A. Reyment, 1959, 1969). 

A strong marine ingression invaded from northern Denmark and southern 
Sweden the area of northern Poland in the Lower Pliensbachian (Carixian). The 
lithofacies of the open sea did not develop in the central and southern part of 
the basin (the Kujawy Region and the Góry Świętokrzyskie Mts) as in western 
Pomerania. However, the marine or brackish-marine intercalations with bi­
valves and ostracods are also recorded in this area. 

Faunal sequences of the Carixian of north-eastern Poland are similar to those 
observed in the open sea zones of the development of sedimentation in England, 
France and the Federal Republic of Germany, as well as to the sequence of the 
Middle Lias faunas of Jutland, Scania and the German Democratic Republic. 
The finds of ammonites are known from the zones: U. jamesoni (subzones: 
}P. polymorphus, ?P. brevispinum, U. jamesoni) and T. ibex (subzones: A. valdani, 
B. lundum; R. Dadlez, J. Kopik, 1972). The finds of ammonites are so far un­
knot ; from the P. davoei zone, but the foraminifers, ostracods and bivalves, 
occurring on the whole above the T. ibex zone, give ample evidence that this 
zont 'n north-western Pomerania continues to be developed in the marine facies. 

A similar sequence of ammonites is recorded in the Carixian of Scania and 
Jutland, as well as in considerable areas of the German Democratic Republic 
(eastern Brandenburg and Mecklenburg and the sub-Hercynian trough). Ho­
wever, in Scania, there is no ammonite documentation of the T. ibex zone, while 
in Poland no ammonite sites have so far been found of the P. davoei zone. Other 
groups of the Lower Pliensbachian fossils such as bivalves, foraminifers and 
ostracods unequivocally prove the existence in the Carixian of faunal bonds 
between the areas mentioned above and the epicontinental basin of Poland. 

A continuation of marine sedimentation — the lithofacies of Łobez Beds 
(R. Dadlez, J. Kopik, 1972) — existed perhaps in the Upper Pliensbachian (Dome-
rian) of the region of Wolin in the north-western part of Pomerania. However, 
only the lower sections of the Upper Domerian (P. apyrenum subzone) have 
a complete faunal documentation. The species of ammonites (Amaltheus sp. 
(ex gr. margaritatus Montfort), A. laevigatus Howarth, Pieuroceras solare (Phi­
llips), P. quadratum (Howarth)), as well as of ostracods, foraminifers and bival­
ves, occurring in this subzone, indicate considerable similarites to the faunal 
assemblages of the northern parts of the German Democratic Republic, north-
-western areas of the Federal Republic of Germany, England and central and 
northern France. 

In the remaining parts of the epicontinental basin of Poland, a limnic sedi­
mentation occurred during that period and the rank of stratigraphically important 
fossils was once again acquired by some megaspores such as Horstisporites pla-
natus (Marcinkiewicz) Marcinkiewicz (the end of range) and Paxillitriletes phy-
llicus (Murray) Hall et Nicolson (the beginning of range), as well as the micro­
spores Cupressacites subgranulatus Rogalska (the beginning of range). 

Despite the fact that the Toarcian ingression was the most extensive of the 
existing Lower Jurassic floads (the range of the brackish basin exceeded for the 
first time the north-eastern border of Poland), no open-sea deposits were formed, 
the same as in the Pliensbachian. The finds of bivalves and agglutinating fora­
minifers give evidence of the existence of marine (mostly brackish or brackish-
-marine) environmental conditions. For this reason, the stratigraphic division 
of this stage, besides general indications given by faunal finds, makes use of 
analyses of general paleogeographic phenomena occurring in the west- and cen-
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tral-European basin, as well as of the correlation with the nearest faunally do­
cumented profiles (R. Dadlez, 1969). Such profiles are situated in many regions 
of the German Democratic Republic, including those of Mecklenburg and south­
ern Brandenburg (N. Stoermer, E. Wienholz, 1967), where one can observe, 
for example, a gradual passage from brackish formations of the Gryfice Beds 
(the "green" series, according to German geologists) to the marine deposits of 
the H. bifrons and H. variabilis zones, equivalents of the "Posidonia Shales" of the 
Federal Republic of Germany. 

In the Polish epicontinental basin, the most strongly expressed was the Lower 
Toarcian transgression which left behind, in an almost entire area of this country, 
deposits containing formations with agglutinating foraminifers and, locally, 
bivalves (Meleagrinella). Beds with Dactylioceras cf. tenuicostatum (Young et 
Bird) of Scania and, at least partially, those with Lower Toarcian ammonites of 
northern Mecklenburg and southern Brandenburg are an equivalent of these 
formations. 

An intercalation with the marine bivalves Meleagrinella substriata (Munster) 
was also found among the brackish deposits of the Gryfice Beds (Estheria and 
Ciechocinek Series). As follows from general premises, it belongs to the Lias 
s 3 or Lias \x (H. bifrons to H. variabilis zones). 

Except for a local find of a scant fauna in Pomerania (Table 2) the Upper 
Lias members do not contain any more distinct traces of fauna and hence it is 
very difficult to determine precisely their exact stratigraphic position. An im­
portant role is here played by the micro- and megaspores Cupressacites subgranu-
latus Rogalska and Paxillitriletes phyllicus (Murray) Hall et Nicolson. 

In the Polish part of the Western Carpathians, the Lias deposits are known 
in the Pieniny Klippen Belt and Tatra Mts. The Mediterranean fauna of the 
Lower Jurassic of the Tatra Mts and Pieniny Klippen Belt occurred in sedimen­
tary basins situated at considerable distances from the epicontinental basin. The 
connections of these basins were frequently barred by the zones of uplands or 
separated by areas of considerable shallowings which resulted in the fact that 
some more significant migrations of fauna could be effected exclusively by round­
about ways. However, the Lower Jurassic marine fauna did not display then 
a distinct differentiation into particular provinces. The ammonites occurring 
in the Lower, as well as Middle and Upper Lias of the Tatra Mts and Pieniny 
Klippen Belt, are frequently represented by species also found in Central Eu­
rope, England and even in some extra-European areas, for example, Green­
land, Mexico and south-western Asia. However, it was as early as in the late 
Lower Jurassic or maybe even earlier (in the Pliensbachian?) that the marine 
fauna started to differentiate slightly and some of its groups did not expand so 
widely. The infrequency of the occurrence of the Domerian representatives of 
the Hildoceratidae north of the Carpathians and their lack in the Arctic regions 
may serve here as an example. Fairly abundant "northern" genera of ammoni­
tes of the families Liparoceratidae and Amaltheidae are, on the other hand, 
observed in the Middle Lias of the Balkans and the Carpathians. (JK) 
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F A U N A — I N V E R T E B R A T E S 

TYPE PROTISTA 

Class RETICULAREA Lankester, 1885 

Order F o r a m i n i f e r i d a Eichwald, 18301 

G e n e r a l c h a r a c t e r i s t i c s . (JK). In Poland, the foraminifers have almost 
been known in the entire epicontinental Lias (J. Kopik, 1960a, 1962, 1964, 1970; 
W. Karaszewski, J. Kopik, 1970; R. Dadlez, J. Kopik, 1972; B. Jendryka-Fugle-
wicz, 1975). Their most extensive development is recorded in the Carixian and 
Domerian in which they occur in a fairly limited area including western and 
north-western Poland (Table 2). 

Considerable number of these genera and species occurring in these epochs 
is most frequently marked by a cosmopolitan distribution. Differences observed 
in the Lias foraminiferal assemblages are usually caused by varying environ­
mental conditions, for example, bathymetric differences, different degree of 
salinity of sea-water, varying distances from the shore, etc. 

The shallow, epicontinental Lower Jurassic shelf basins in Europe, if freely 
connected with an open sea, were marked on the whole by an abundant develop­
ment of the calcareous foraminifers distinctly dominated by the representatives 
of the Nodosariidae. Similar phenomena took place both in northern areas (Ala­
ska, H. Tappan, 1955; Siberia, A. A. Gerke, 1961) and southern zones (northern 
Caucasus; E. A. Hofman, 1967). It is only a somewhat larger part of the aggluti­
nating foraminifers in northern zones (Alaska) that can be considered as an index 
of slightly lower temperatures prevailing in those areas. Remarkable is the fact 
that the greater frequency of occurrence of particular species of the Nodosariidae 
is most frequently related to the clayey or clayey-marly sedimentation occurring 
undoubtedly in not very deep sea zones. In deeper sea zones of Tethys, predo­
minant are the benthonic forms, represented by agglutinating foraminifers, 
with such Lituolidae marked by a labyrinthine wall structure as, for example, 
the Labirynthina and Subdelloidina, as well as Orbitopsella. These forms do not 
exceed the boundary of a proper Mediterranean and thus make up a faunal ele­
ment characteristic of that province. 

The epicontinental Lower Lias foraminifers of Poland are recorded from 
rather few localities, are few in numbers and are mostly represented by primi-

1 Systematics according to A. R. Loeblich and H.- Tappan (in: Treatise 1964) with supple­
ments. 



22 LOWER JURASSIC — PROTISTA 

„ Table 2 
Mratigrapluc ranges of more important species of the Lower Jurassic foraminifers of Poland 
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tive agglutinating forms. They are indicative of the penetration of an inland basin 
by small marine ingressions the intensity and duration of which were, however, 
too small and short to change radically the existing physico-chemical conditions 
of the aquatic environment. 

In the Góry Świętokrzyskie Mts., few Lower Lias foraminifers are known 
from the Upper Hettangian (Skłoby Series) of the northern margin of these 
mountains (the region of Końskie), whereas rather debatable traces of aggluti­
nating foraminifers were found even earlier — in the upper sections of the Za­
gaje (at Studzianna borehole). Single specimens of agglutinating forms of the 
Haplophragmoides and Trochammina occur in the Skłoby Series in the region of 
Końskie. 

Somewhat more distinct traces were left behind by the Lower Sinemurian 
(Lias a 3 ) ingression. I t is marked by the occurrence of the agglutinating fora­
minifers Ammodiscus sp., A. cf. orbis Lalicker, Jaculella sp. (?) and very rare 
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calcareous foraminifers Cyclogyra orbicula (Terquem et Berthelin) and Pseudo-
nodosaria sp., found in clayey deposits of the Zarzecze (Ore-bearing) Series 
of the western margin of the Góry Świętokrzyskie Mts. 

In central Poland (Kujawy Region), the foraminifers are usually represented 
by few and frequently rather debatable finds. The primitive agglutinating forms 
Saccamina sp. ( = Crithionina in litt.), uncertain Haplophragmoides sp. and Re-
curvoides sp. occur in the Hettangian (Rycerzew, Sadlogoszcz and Aleksandrów 
1 boreholes). 

In western Pomerania, the earliest microfaunal localities come from the 
Hettangian of Mechowo (Saccamina sp.). An also scarce, but considerably more 
frequently found microfauna of the agglutinating foraminifers ^Haplophragmoides 
sp. and Bathysiphon sp. (Jarkowo and Mełstowo boreholes) was left behind by 
the next, Lower Sinemurian (Upper Mechowo Beds) ingressive impulse. 

Debatable traces of agglutinating foraminifers were also recorded in the lower 
sections of Mechowo Beds in the borehole Gorzów Wielkopolski (Fore-Sudetic 
Monocline), western Poland. 

A distinct increase in marine expansion took place in the epicontinental Lower 
Carixian of Poland. An ingression, the traces of which, in the form of localities 
with a marine fauna, have been discovered in western and probably also in central 
(Kujawy Region), as well as in the south-eastern Poland (Góry Świętokrzyskie 
Mts) encroached the land from the north-west. 

The boundary between the open-sea and the brackish-marine or brackish 
deposits is usually rather indistinct and these changes are most frequently fairly 
gentle and gradual. In this respect, certain analogies may be found in the environ­
mental conditions of the present-day Baltic Sea in which the salinity of surface 
water between Skagerrak and Kattegat amounts to a maximum of 30 per mill 
and, at in the northernmost part of the Gulf of Bothia, drops to 3 per mill. 

Deposits of considerable thickness contain on the whole a rather poor micro-
fauna, most frequently dominated in assemblages by such agglutinating fora­
minifers as Ammodiscus siliceus (Terquem), Lituotuba irregularis Tappan, various 
species of the Lagenammina, as well as Haplophragmoides and Trochammina. 
Prodentalina terquemi (d'Orbigny), Eoguttulina liassica (Strickland), Marginulina 
prima burgundiae Terquem, Geinitzinita tenera (Bornemann) etc. occur here 
among not very numerous calcareous foraminifers. This assemblage seems to be 
indicative of a by then somewhat deeper bottom zone, as well as of slightly lower 
temperatures of the water. 

In the Lower Carixian, the marine flood reached its maximum in the U. 
jamesoni sensu lato zone. Dark, clayey-muddy deposits, with siderites and many, 
mostly calcareous, foraminifers, mostly of the family Nodosariidae, were formed 
during that period in the area of north-western Pomerania. 

For example: in a foraminiferal assemblage from the T. ibex zone (in one 
sample from the Świnoujście 1 borehole analyzed at random), numbering 454 
specimens, almost a half (218) represented twenty-two species of only one fa­
mily, the Nodosariidae, while five species (52 specimens) were of other families 
of calcareous foraminifers (Nubeculariidae, Polymorphinidae and Bolivinidae). 
The remaining specimens represented ten species of agglutinating foraminifers. 
This assemblage is indicative of fairly shallow and warm waters (the neritic 
zone). This still fairly large number of agglutinating foraminifers should be 
explained not so much by the bathymetric and thermic conditions as by a not 
very large distance from the littoral zone and, perhaps, by a more aboundant 
inflow of terrigenic material. 
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A yet more distinct prevalence of the Nodosariidae in the lowermost Cari­
xian is marked in the U. jamesoni zone (Kamień Pomorski IG 1 borehole). Out 
of a total number of twenty-four species identified in one sample, analyzed at 
random, only two species were represented by agglutinating foraminifers (ten 
specimens), while the rest, making up twenty-two species, was formed by the 
representatives of the Nodosariidae (Nodosaria, Pseudonodosaria, Dentalina, 
Lagena, Tristix, Marginulina, Geinitzinita, Frondicularia (Ichthyolaria) and Len­
ticulina). The small part of agglutinating foraminifers is indicative of a small 
inflow of terrigenic material, as well as of a warm, not very deep water. 

A distinct decrease in the intensity of ingression, shallowing of the basin and 
an increase in the inflow of detrital material are marked in the Upper Carixian 
(P. davoei zone) of western Pomerania. This is noticeable in the foraminiferal 
assemblage in which considerable dominance is acquired by agglutinating fora­
minifers, mostly Jaculella liassica Brand, Ammodiscus siliceus (Terquem), Haplo­
phragmoides sp. and Trochammina sp. A considerable drop is also observed some­
times in the number of specimens. 

The Upper Carixian occurs in the open-sea facies probably only in the area 
of the Island of Wolin, where, among other fossils, fairly numerous calcareous 
foraminifers are contained in the deposits. Similarly as in lower stratigraphic 
members, a distinct dominance (mostly in regard to the number of species) is 
here acquired by the Nodosariidae. 

Outside the area of western Pomerania, the Carixian foraminifers are also 
recorded in the southern part of the Szczecin Trough (Choszczno IG 1, Drawno 
Geo 2 boreholes) and in the north-western confines of the Fore-Sudetic Mono­
cline (Gorzów Wielkopolski IG 1 borehole). In addition to the predominant 
agglutinating foraminifers, the presence, in this assemblage, of some species 
of calcareous foraminifers such as Brizalina sp., Pseudonodosaria vulgata (Borne-
mann), Tristix sp. and Frondicularia (Ichthyolaria) sp. (Choszczno IG 1 borehole), 
as well as Lenticulina (Lenticulina) gottingensis (Bornemann), L. (Astacolus) 
matutina (d'Orbigny) and Marginulina prima subsp. (Gorzów Wielkopolski 
IG 1 borehole) gives ample evidence that the Carixian open sea occupied, at 
least during certain periods of the Lower Pliensbachian (T', ibex ? zone), consi­
derable areas of western Poland. 

In addition to the localities mentioned above, some traces of the Carixian 
ingression in the form of intercalations with a usually poor microfauna of agglu­
tinating foraminifers, are recorded in the western margin of the Góry Święto­
krzyskie Mts (Ammodiscus sp. (ex gr. glumaceus Gerke et Sossipatrova) and 
A. orbis Lalicker) and in the Kujawy Region (Aleksandrów Kujawski and 
Krośniewice IG 1 boreholes). In the last-named region, the marine influence 
is marked in the form of indeterminate and rather debatable agglutinating fora­
minifers ^Haplophragmoides sp. 

The Domerian foraminifers are known exclusively from western Pomerania, 
the Domerian open-sea facies and related characteristic microfaunal assemblages 
being recorded in an even more limited, small area, situated north and north-
-west of Kamień Pomorski. It was probably only the highermost Domerian 
ingression that included somewhat more distant areas of western Pomerania, 
but also this ingression was relatively not very intensive as indicated by a limnic 
development of this stage in the remaining parts of Poland. 

The most thoroughly studied are the foraminifers of lower sections of the 
Upper Domerian, P. apyrenum subzone (R. Dadlez, J. Kopik, 1972). Similarly 
as in the Carixian, the representatives of the Nodosariidae continue to dominate 
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here. As followed from a random analysis of one sample coming from the P. 
apyrenum subzone, out of sixteen species of foraminifers, occurring in the assem­
blage, only two (Ophthalmidium and Brizalina) were not of the family Nodo­
sariidae. The agglutinating foraminifers in this assemblage were represented by 
a considerable (nine) number of species. In regard to the number of particular 
specimens, the agglutinating foraminifers were distinctly superior to the cal­
careous ones which could result from the vicinity of land and an on the whole 
regular inflow of terrigenic material. An aboundance of species of the Domerian 
assemblage has been continued since the Carixian (mostly the agglutinating, 
but also some calcareous foraminifers). Only few species, including Saracenaria 
sp. (cf. sublaevis Franke) and Brizalina liasica amalthea (Brand) seem to be of 
some importance to this substage. 

A general type of assemblage of the Carixian and Domerian foraminifers of 
western Pomerania does not differ much from the coeval microfaunal assemblages 
occurring in western France, northern and southern Federal Republic of Ger­
many, southern England, Denmark and southern Sweden (O. Terquem, 1858-
-1866; O. Terquem, G. Berthelin, 1875; A. Franke, 1936; H. Bartenstein, E. 
Brand, 1937; W. A. Macfadyen, 1941; A. Nervang, 1957; E. Pietrzenuk, 1961; 
W. Klingler, 1962; E. Welzel, 1968; J. Brouwer, 1969; E. Norling, 1972, etc.). 
This is indicative of an existence, during those periods, of a connection with 
West-European basins and of a lively migration of fauna in the area of the entire 
European basin. 

The Lower Toarcian ingression was not as strong as the former ones, but, 
in regard to the extent of its effects and uniformity of sedimentary processes, 
it was predominant to them. 

The Lower Toarcian foraminifers are known from western Pomerania, south­
ern part of the Szczecin Trough, Fore-Sudetic Monocline, Cracow-Często-
chowa Upland, Góry Świętokrzyskie Mts and probably, Kujawy Region. They 
are vastly dominated by the agglutinating forms: Haplophragmoides, Trocham­
mina, Ammodiscus, Glomospira, Ammobaculites and Annulina. These assembla­
ges are indicative both of the shallowness of the basin and of a somewhat lower 
salinity of water which in fact is also confirmed by a gradual passage of deposits 
with foraminifers into brackish ones containing Estheria. One more ingressive 
oscillation, documented by the presence of deposits with single specimens of 
agglutinating foraminifers [Saccammina sp. and Ammobaculites fontinensis (Ter­
quem)) was also found in the Upper Toarcian. It was, however, very slight and 
marked by an undoubtedly small distribution (north-western Poland?). 

Despite the fact that the finds of foraminifers are mentioned from many sec­
tions of the Jurassic profiles of various tectonic-facial units in the Polish part 
of the Tatra Mts, the present state of paleontological recognition of this group 
of microorganisms is not yet sufficient. 

In the lower sub-tatric (Kriżna) series, the Nodosariidae were found in the 
Lower Sinemurian crinoid marly shales at Mały Kopieniec (O. Saxl, 1917). More 
than twenty species of foraminifers mostly of the families Nodosariidae, Involu-
tinidae and Miliolidae (Table 1) were described by A. Gaździcki (1975) from the 
lowermost Lias Gresten Facies of the same unit. 

In the upper sub-tatric (Choć) series, the presence of foraminifers (among 
them the Textulariidae) was recorded in higher sections of the Lower Jurassic, 
from the Lotharingian to the Pliensbachian and the Toarcian of the eastern sur­
roundings of the Kościeliska Valley (Brama Kantaka, Kończysta and Upłaz 
scales; Z. Sujkowski, 1933; P. Grabowski, 1967). More numerous assemblages 
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of calcareous and agglutinating foraminifers were found mostly in zoogenic 
limestones of Kończysta (two to four per cent of the rock) in hornstone lime­
stone and hornstones. 

Foraminifers are also mentioned from the Middle Lias biodetrital limestones 
of the high-tatric series (the environs of the Kościeliska and Chochołowska 
valleys; A. Radwański, 1959; Z. Kotański, 1961). 

In the Lower Jurassic of the Polish parts of the Pieniny Klippen Belt, the fora­
minifers are unknown. This results from the rarity of outcrops of the Lias se­
diments, as well as from the lack of appropriate micropaleontological studies of 
these deposits. 

Family Ammodisc idae Reuss, 1862 

Genus Ammodiscus Reuss, 1862 
Ammodiscus siliceus (Terquem, 1862) 

Plate I, Fig. 1 

1862 Involntina silicea Terquem; O. Terquem, p. 450, pi. 6, figs. 11a, b. 
1863 Involutina aspera Terquem; O. Terquem, p. 221, pi. 10, fig. 21a, b. 
1968 Ammodiscus siliceus (Terquem, 1862); E. Welzel, pp. 5, 6, pi. 1, fig. 11 (cum synonimica). 
1972 Ammodiscus siliceus (Terquem); R. Dadlez, J. Kopik, pi. 1. 
1980 Ammodiscus siliceus (Terquem); J. Kopik (in: Atlas...), p. 26, pi. 1, fig. 1. 

Collection. — Museum of the Geological Institute, 4, Rakowiecka Street, 
Warsaw fMUZ IG) 5651/1974/F. 

Occurrence. — Western Pomerania (Carixian or PLower Domerian). (JK) 

Family Nodosariidae Ehrenberg, 1838 

Genus Prodentalina Norling, 1968 
Prodentalina terquemi (d'Orbigny, 1850) 

Plate I, Fig. 2 

1850 Dentalina terquiemi (recte terquemi) d'Orbigny; A. d'Orbigny, p. 241, no. 257. 
1968 Prodentalina terquemi (d'Orbigny); E. Norling, pp. 36, 37, text-figs. 8A, 9Clt 9C 2 , pi. 3 , 

figs. 1, 3 (cum synonimica). 
1972 Prodentalina terquemi (d'Orbigny); R. Dadlez, J. Kopik, pi. 1. 
1980 Prodentalina terquemi (d'Orbigny); J. Kopik (in: Atlas...), p. 27, pi. 1, fig. 2. 

Collection. — M U Z IG 5652/1974/F. 
Occurrence. — Western Pomerania (Carixian, Domerian). (JK) 

Genus Marginulina d'Orbigny, 1826 
Marginulina interrupta Terquem, 1866 

Plate I, Fig. 3 

1866a Marginulina interrupta Terquem; O. Terquem, p. 426, pi. 17, fig. 41a—c. 
1972 Marginulina interrupta Terquem; R. Dadlez, J. Kopik, pi. 1. 
1980 Marginulina interrupta Terquem; J. Kopik (in: Atlas...), p. 27, pi. 1, fig. 3. 

Collection. — MUZ IG 5654/1974/F. 
Occurrence. — Western Pomerania (Carixian, Domerian). (JK) 
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Marginulina prima burgundiae Terquem, 1864 

Plate I, Fig. 4 

1864 Marginulina burgundiae Terquem; O. Terquem, p. 196, pi. 9, fig. 3a—d. 
1972 Marginulina prima d'Orbigny, 1849 var. burgundiae Terquem, 1864; E. Norling, pp. 75, 76, 

figs. 42B—E, 43E, pi. 16. 
1980 Marginulina prima burgundiae Terquem; J. Kopik (in: Atlas...), p. 27, pi. 1, fig. 4. 

Collection. — MUZ IG 5655/1974/F. 
Occurrence. — Western Pomerania (Carixian, U. jamesoni and T. ibex zones). 

(JK) 

Genus Frondicularia Defrance (in d'Orbigny, 1826) 
Frondicularia (Ichthyolaria) terquemi d'Orbigny, 1849 

Plate I, Fig. 6 

1849 Frondicularia Terquiemi d'Orbigny; A. d'Orbigny, p. 242, no. 255. 
1972 Frondicularia (Ichthyolaria) terquemi d'Orbigny; R. Dadlez, J. Kopik, pi. 1. 
1980 Frondicidaria (Ichthyolaria) terquemi d'Orbigny; J. Kopik (in: Atlas...), p. 28, pi. 1, fig. 6. 

Collection. — MUZ IG 5656/1974/F. 
Occurrence. — Western Pomerania (Carixian, Domerian). (JK) 

Frondicularia (Ichthyolaria) bicostata d'Orbigny, 1849 

Plate I, Fig. 7 

1849 Frondicularia bicostata d'Orbigny; A. d'Orbigny, p. 242, no. 256. 
1936 Frondicularia bicostata d'Orbigny; W. A. Macfadyen, p. 249, pi. 1, fig. 256 (refiguration of 

the holotype). 
1966 Ichthyolaria bicostata (d'Orbigny); E. Norling, pp. 12, 13, pi. 1, figs. 1-3; pi. 3, figs. 1, 2 ; 

pi. 4, figs. 1-4. 
1972 Frondicularia (Ichthyolaria) terquemi bicostata d'Orbigny; R. Dadlez, J. Kopik, pi. 1. 
1980 Frondicularia (Ichthyolaria) bicostata d'Orbigny: J. Kopik (in: Atlas...), p. 28, pi. 1, fig. 7. 

Collection. — MUZ IG 5658/1974/F. 
Occurrence. — Western Pomerania (Carixian, Domerian). (JK) 

Family Glandulinidae Reuss, 1860 

Genus Tristix Macfadyen, 1941 
Tristix Hasina (Berthelin, 1879) 

Plate I, Fig. 5 

1879 Rhabdagonium Hasinum Berthelin; G. Berthelin, p. 35, pi. 1, figs. 18, 19. 
1972 Tristix Hasina (Berthelin); R. Dadlez, J. Kopik, pi. 1. 
1980 Tristix Hasina (Berthelin); J. Kopik (in: Atlas...), p. 28, pi. 1, fig. 5. 

Collection. — MUZ IG 5653/1974/F. 
Occurrence. — Western Pomerania (Upper Carixian or PLower Domerian). 

(JK) 



28 LOWER JURASSIC — PROTISTA 

Family Bolivinitidae Cushman, 1927 

Genus Brizalina Costa, 1856 
Brizalina liasica amalthea (Brand, 1937) 

Plate I, Fig. 8 

1937 Bolivina rhumbleri amalthea Brand; E. Brand (in: H. Bartenstein, E. Brand), p. 185, pi. 7, 
fig. la—i. 

1972 Brizalina liasica amalthea (Brand); R. Dadlez, J. Kopik, pi. 1. 
1980 Brizalina liasica amalthea (Brand); J. Kopik (in: Atlas...), p. 29, pi. 1, fig. 8. 

Collection. — MUZ IG 5657/1974/F. 
Occurrence. — Western Pomerania (lowermost parts of the Upper Domerian). 

(JK) 

Class ACTINOPODA Calkins, 1909 

Subclass Radiolaria Miiller, 1858 

G e n e r a l c h a r a c t e r i s t i c s . (JK). The radiolarians have not been found in the 
epicontinental Lias deposits of Poland. In the Carpathian zone, the Jurassic 
radiolarians have fairly frequently been mentioned from various stratigraphic 
members and various units of the Tatra Mts and Pieniny Klippen Belt (Z. Suj­
kowski, 1932; Z. Kotański, 1961; K. Birkenmajer, 1963 and other authors). Des­
pite relatively numerous sites of radiolaritic deposits occurring in this region, 
the radiolarians themselves have not so far been sufficiently recognized. This is 
probably connected with the generally accepted opinions on an evolutionary 
conservatism of this group of animals and a low degree of their suitability for 
stratigraphic purposes, as well as considerable problems posed by their separation 
from the rock and a frequently poor state of preservation of their skeletons. 

The earliest Lower Jurassic radiolarians recorded in the Polish Carpathians 
come from the Middle and Upper Lias of the Tatra Mts, where they occur in the 
Pliensbachian of Kominy Tylkowe, hornstone limestones of the high-tatric se­
ries (Z. Kotański, 1961) and Domerian-Toarcian radiolaritic limestones of the 
lower sub-tatric series (A. Iwanow, 1973; L. Lefeld, 1974). 

TYPE BRACHIOPODA 

Class ARTICULATA Huxley, 1869 

G e n e r a l c h a r a c t e r i s t i c s . (JK). No brachiopods have ever been found in 
the epicontinental Lias deposits of Poland. On the other hand, they are known 
from the Lower Jurassic of the Tatra Mts and Pieniny Klippen Belt. 

In the Tatra Mts, the most numerous finds of brachiopods come from the 
Sinemurian sandstones and Lotharingian limestones of the high-tatric series, 
as well as from the upper sub-tatric series, Middle Lias limestones of Kończysta 
(L. Horwitz, F. Rabowski, 1922; Z. Kotański, 1961 and other authors). Rimi-
rhynchia, Tetrarhynchia, Cuneirhynchia, and Stolmorhynchia, as well as Furci-
rhynchia and Lobothyris are here recorded next to the genus Spiriferina relatively 
abundant in the Mediterranean zone. Some of them are marked by a cosmopo­
litan distribution, while other ones, are more limited, at least in the numbers 
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of population, to southern zones. Indeterminate remains of brachiopods (in the 
upper sub-tatric series) or single finds of the Spiriferina (in the high-tatric se­
ries) have been recorded from the higher members of the Lower Jurassic of the 
Tatra Mts. 

The brachiopods have also been found, although much less abundantly, in 
the Lower Jurassic of the Pieniny Succession of the Pieniny Klippen Belt (L. 
Horwitz, 1936-1937). 

TYPE MOLLUSCA 

Class BIVALVIA (Buonanni, 1681) Linne, 17582 

G e n e r a l c h a r a c t e r i s t i c s . (JK). The finds of bivalves in the epiconti­
nental Lower Jurassic, deposits of Poland have been recorded in both marine 
and brackish sediments. Significant was, however, the fact that the appearance 
of representatives of this group of molluscs in the limnic deposits of inland basin 
was usually accompanied by a stronger infiltration of marine water. Thus, these 
forms were probably adapted in most cases to the life in an environment with 
a somewhat higher degree of salinity (a brackish environment). 

The most numerous finds of the Hettangian bivalves (Table 3) come from the 
Zagaje Series of Góry Świętokrzyskie Mts. They are represented by fresh water 
or brackish forms related to Unio-like bivalves which, however, due to the poor 
state of their preservation, are difficult to classify accurately. 

Of interest is also the presence, in the deposits of this type, of the remains 
of oysters (Liostrea sp.), occurring in only one locality (Poręba Wierzbicka bo­
rehole) of the south-western margin of the Góry Świętokrzyskie Mts. This group 
of bivalves related with sea water with a normal salinity can, however, in certain 
cases live in water basins with a lower degree of salinity (even less than 10 per 
mill), for example, in brackish estuaries or lagoons. A similar case seems to be 
represented by the Ostreidae of the Zagaje Series mentioned above. 

Indeterminate, Unio-\ike bivalves also occur in the higher members of the 
Lower Lias (Skłoby Series). Brackish or brackish-marine forms (?Cardinia sp.) 
(ex. gr. follini Lundgren)) probably occur in this assemblage. 

The bivalves Cardinia ingelensis Troedsson are mentioned (J. Kopik, 1962) 
from the Lower Lias of Kujawy Region (Rycerzew borehole). In southern Swe­
den, this species has already been found on the boundary between the Lower 
and Upper Hettangian (G. Troedsson, 1951). 

I t is also in the Sinemurian and, primarily, lower part of this stage (Lias a s ) 
that the localities with bivalves are frequently recorded (J. Samsonowicz, 1929; 
J. Kopik, 1962; W. Karaszewski, J. Kopik, 1970). 

In the Góry Świętokrzyskie Mts, the bivalves Cytherea (= }Cardinia) and 
Macoma have for a long time been mentioned from the Zarzecze Series (J. Sam­
sonowicz, 1929). The finds of indeterminate Cardinia (W. Karaszewski, J. Kopik, 
1970) also come from the same beds. 

Specimens of Tancredia aff. erdmanni (Lundgren) closely related to an endemic 
form of Scania were found in western Pomerania in deposits assigned to the 
Lower Sinemurian. 

The most numerous and differentiated assemblages of bivalves occur, ho­
wever, in the Pliensbachian, mostly in the Carixian and Upper Domerian, of 

Systematics according to L. R. Cox, N. D. Newell and other authors (in: Treatise..., 1969). 
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western Pomerania. In addition to these areas, included by a typical marine sedi­
mentation, localities of the Carixian bivalves were also found in zones of the 
epicontinental basin in which the marine influence was slighter and less pro­
longed. 

Thus, Cardinia sp., Pleuromya forchhammeri Lundgren, Dacryomya zieteni 
(Brauns) and Pronoella (}Gythemori) sp. (cf. elongata Cox) were identified in the 
deposits of Gielniów Series of the northern margin of Góry Świętokrzyskie Mts 
(J. Kopik, 1960b). Cardinia sp. was also found, next to formerly mentioned forms 
resembling the Tertiary Callista (J. Samsonowicz, 1929), in the northern margin 
of the Góry Świętokrzyskie Mts (W. Karaszewski, J. Kopik, 1970). 

A much more differentiated assemblage of species occurs in typically marine 
deposits of the Middle Lias of western Pomerania (R. Dadlez, J. Kopik, 1972). 

In the Carixian, the most numerous group is formed by the Nuculanidae 
related mostly with the clayey-shaly and clayey-mudstone facies. The represen­
tatives of the Pectinidae are fairly frequent in the deposits of this type. Likewise, 
of interest is also the occurrence, in these deposits the representatives of the 
Inoceramidae. 

In the Domerian, the fauna of bivalves is known from the lower sections of 
the P. spinatum zone (P. apyrenum subzone). 

Finally, the last sites with the fauna of bivalves of the epicontinental Lias of 
Poland come from the Lower Toarcian (Lias s 1 5 and s 2). They were found in the 
areas of western Pomerania and the Fore-Sudetic Monocline. Meleagrinella sub-
striata (Miinster) which locally forms small beds, occurs in the two localities. 

In the Lower Jurassic of the Tatra Mts the bivalves are represented not 
uniformly, on the whole not very abundantly. It is only in some sections of the 
Lias that they play a somewhat more important role (L. Zejszner, 1856; L. Hor-
witz, F. Rabowski, 1922; J. Siemiradzki, 1923; S. Sokołowski, 1925; Z. Kotański, 
1961 and other authors). The Lower Lias deposits of the sub-tatric series con­
tain fairly numerous sites of these bivalves (W. Goetel, 1917), connected mostly 
with the littoral, detrital Gresten Facies. They are represented by the cosmo­
politan genera Cardinia, Isognomon, Modiolus, Liostrea and Gryphea. An equally 
abundant fauna of bivalves occurs in the Upper Sinemurian (Lotharingian) of 
the high-tatric series. It includes benthic forms marked by a wide geogra­
phical distribution, that is, Oxytoma, Lima, Pseudopecten, Anomia and Mytilo-
ides. 

In the Middle Lias, the bivalves become less and less numerous, including, 
among other genera, Gryphea and Oxytoma. 

In the Upper Lias, they continue to occur rarely and the frequency of their 
occurrence increases slightly only in the Toarcian. 

In the Polish section of the Pieniny Klippen Belt, the presence of the Lias 
bivalves has not unequivocally been proved. Bositra buchi (Roemer) ( = Posi-
donomya alpina Gras) mentioned from lower parts of the Opalinus Beds (K. 
Birkenmajer, 1963) may come from the uppermost Toarcian. 

Order Nuculoida Dall, 1889 

Family Nuculanidae Adams et Adams, 1858 

Genus Dacryomya Agassiz, 1840 
Dacryomya zieteni (Brauns, 1871) 

Plate II, Fig. i 
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1871 Leda Zieteni nov. spec; D. Brauns, pp. 373, 374. 
1960b Nuculana (Dacryomya) zieteni (Brauns); J. Kopik, pp. 98, 99, pi. 1, fig. 3a. 
1980 Dacryomya zieteni (Brauns); J. Kopik (in: Atlas...), p. 33, pi. 2, fig. 1. 

Collection. — MUZ IG 436/II/6. 
Occurrence. — Margin of the Góry Świętokrzyskie Mts (Carixian). (JK) 

Family Malletiidae Adams et Adams, 1858 

Genus Palaeoneilo Hall et Whitfield, 1869 
Palaeoneilo bornholmiensis (Seebach, 1865) 

Plate II, Fig. 2 

1865 Leda Bornholmensis sp. nov.; K. Seebach, p. 344. 
1951 Palaeoneilo bornholmiensis (Seebach); G. Troedsson, pp. 150, 151, pi. 16, fig. 3; text-fig. 39 

(cum synonimica). 
1962 Palaeoneilo bornholmiensis (Seebach, 1865); J. Kopik, pp. 282, 283, pi. 40, figs. 1, 2. 
1980 Palaeoneilo bornholmiensis (Seebach); J. Kopik (in: Atlas...), p. 33, pi. 2, fig. 2. 

Collection. — MUZ IG 520/II/6. 
Occurrence. — Western Pomerania (Carixian). (JK) 

Palaeoneilo galatea (d'Orbigny, 1850) 
Plate II, Fig. 3 

1850 Leda Galatea d'Orbigny; A. d'Orbigny, p. 234, fig. 152. 
1937 Palaeoneilo galatea (Dumortier ex d'Orbigny); L. R. Cox, pp. 191, 192, pi. 15, figs. 4-7. 
1962 Palaeoneilo galatea (d'Orbigny); J. Kopik, pp. 283, 284, pi. 40, figs. 3a, b, 4. 
1980 Palaeoneilo galatea (d'Orbigny); J. Kopik (in: Atlas...), p. 34, pi. 2, fig. 3. 

Collection. — MUZ IG 520/11/23. 

Occurrence. — Western Pomerania (Carixian, Domerian). (JK) 

Order Pterioida Newell, 1965 
Family Oxytomidae Ichikawa, 1958 

Genus Meleagrinella Whitfield, 1885 
Meleagrinella substriata (Miinster, 1831) 

Plate II, Fig. 4 

1836 Monotis substriata Miinster; A. Goldfuss, pp. 138, 139, pi. 120, figs. 7a—f. 
1962 Meleagrinella substriata (Miinster, 1831); J. Kopik, pp. 287, 288, pi. 40, fig. 6; pi. 41, fig. 1. 
1980 Meleagrinella substriata (Munster); J. Kopik (in: Atlas...), p. 34, pi. 2, fig. 4. 

Collection. — MUZ IG 520/11/36. 
Occurrence. — Northern and western Poland (Lower Toarcian), Polish 

Lowlands, Cracow- Często chowa Upland (Bajocian—Bathonian). (JK) 

Family Hntoliidae Korobkov, 1960 

Genus Chlamys Roding, 1798 

Chlamys (Aequipecten) prisms (Schlotheim, 1820) 
Plate II, Fig. 5 

1820 Pecten priscus Schlotheim; E. F. Schlotheim, p. 222. 
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1833 Pecten prisons Schlotheim: A. Goldfuss, p. 43, pi. 84, figs. 5a, b. 
1962 Chlamys (Aequipecten) priscus (Schlotheim); J. Kopik, pp. 288, 289, pi. 41, fig. 2. 
1980 Chlamys (Aequipecten) priscus (Schlotheim); J. Kopik (in: Atlas...), p. 34, pi. 2, fig. 5. 

Collection. — MUZ IG 520/11/46. 
Occurrence. — Western Pomerania (Carixian). (JK) 

Order Veneroida Adams et Adams, 1856 

Family Cariniidae Zittel, 1881 

Genus Cardinia Agassiz, 1841 
Cardinia ingelensis Troedsson, 1951 

Plate II, Fig. 6 

1951 Cardinia ingelensis sp. n.; G. Troedsson, p. 162, pi. 5, figs. 1, 2, fig. 3 (holotype); pi. 7, fig. 16. 
1962 Cardinia ingelensis Troedsson; J. Kopik, pp. 292, 293, pi. 42, figs. 4, 5. 
1980 Cardinia ingelensis Troedsson; J. Kopik (in: Atlas...), p. 35, pi. 2, fig. 6. 

Collection. — MUZ IG 520/II/1. 
Occurrence. — Kujawy (Lower Hettangian). (JK) 

Cardinia sp. 
PI. II, Fig. 7 

1960b Cardinia sp.; J. Kopik, p. 98, pi. 1, fig. 1. 
1980 Cardinia sp.; J. Kopik (in: Atlas...), p. 35, pi. 2, fig. 7. 

Collection. — MUZ IG 436/II/7. 
Occurrence. — Margin of the Góry Świętokrzyskie Mts (Carixian). (JK) 

Family Arcticidae Newton, 1891 

Genus Pronoella Fischer, 1887 
Pronoella (}Gythemon) sp. (cf. elongata Cox) 

Plate II, Fig. 8 

1960b Pronoella sp. cf. elongata Cox; J. Kopik, p. 99, pi. 1, figs. 4a—c, 5a—b. 
1980 Pronoella (PGythemon) sp. (cf. elongata Cox); T. Kopik (in: Atlas...), p. 35, pi. 2, fig. 8. 

Collection. — MUZ IG 436/11/10. 
Occurrence. — Margin of the Góry Świętokrzyskie Mts (Carixian). (JK) 

Class GASTROPODA Cuvier, 1797 

General characteristics. (JK). In the earlier literature (J. Samsonowicz, 
1929), the finds of the fresh-water gastropods^Paludina are mentioned in the Lo­
wer Lias of the northern margin of Góry Świętokrzyskie Mts (Zagaje Series, 
Hettangian). In marine facies of western Pomerania, indeterminate gastropods 
were recorded (J. Kopik, 1964) from the Łobez Beds (Carixian, U. jamesoni and 
T. ibex zones) and Gryfice Beds (Lower Toarcian) of Mechowo borehole as well 
as from the Carixian and Domerian of Kamień Pomorski borehole. Juvenile 
shells of gastropods were also found in the Carixian of the Szczecin Trough and 
in the Toarcian of the western margin of Góry Świętokrzyskie Mts. 
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In the Carpathian Lias, few localities of the Lower Jurassic gastropods were 
found in the Tatra Mts and Pieniny Klippen Belt. However, certain datings 
concern only the finds of the Tatra Mts, while those of the Pieniny Klippen 
Belt (Eucyclus penninicus Siemiradzki; J. Siemiradzki, 1923), coming from Sza­
flary and Zaskale should probably be considered as Aalenian (K. Birkenmajer, 
1963). In the Tatra Mts, of the detrital deposits of Gresten Facies type (Het­
tangian), indeterminate forms Cylindrobullina, Turbo and Turritella are mentio­
ned from the lower sub-tatric series. Other Lias localities of this group of mol-
lusks (pelagic Pteropoda) are mentioned from the same units Toarcian-Aalenian 
red nodular limestones (Z. Sujkowski, 1932; R. Krajewski, J. Myszka, 1958). 

Class CEPHALOPODA, Cuvier, 1797 

Order Ammonitida Zittel, 18893 

General characteristics. (JK). The finds of ammonites in the epiconti­
nental Lias of Poland are not very abundant and limited to a small area including 
north-western Pomerania. At the same time, the localities of this fauna are grou­
ped exclusively in the Carixian and Domerian. Despite the effects of marine in-
gressions, recorded also in the Lower and Upper Lias outside the area of Pome­
rania, these conditions turned out entirely unfavourable to the development of 
such a specialized group as the ammonites and, consequently, they made up a 
barrier to their further distribution. 

The first localities of the Lias ammonites in Pomerania come from the lower 
parts of the U. jamesoni zone. This is documented, among other things, by Hypo-
xynoticeras sphenonotum (Monke) (Gołańcz borehole), a species infrequently 
mentioned and found in the Lias y x (P. taylori subzone) of Rhineland (H. Holder, 
1964). 

A somewhat higher stratigraphic position (P. polymorphus subzone) is pro­
bably occupied by }Peripleuroceras sp. which occurs in Kamień Pomorski IG 1 
borehole of" the lower parts of Łobez Beds. 

Much better documented are P . brevispina and U. jamesoni subzones. Note­
worthy is the fact the ammonitic assemblage of the P. brevispina subzone in­
cludes the ammonites Uptonia, Tropidoceras and Liparoceras the most intensive 
development of which most frequently falls in higher subzones of the Carixian. 
This phenomenon has also been recorded in many other European profiles. 

The next zone, that of T. ibex, is already marked by a larger number of ammo­
nitic finds. This applies, however, to the middle and upper subzone only, since 
so far the T. masseanum subzone has never been documented faunally. 

The B. luridum subzone, the uppermost member of the T. ibex zone, contains 
Tragophylhceras cf. loscombi (Sowerby), Tragophylhceras sp. indet., Beanieeras 
sp. (cf. senile Buckman), B. sp. (ex gr. luridum Simpson) B. sp. (?ex gr. geyeri 
Spath) and tProtogrammoceras sp. (R. Dadlez, J. Kopik, 1972). Most of the 
ammonitic finds mentioned above come from the Świnoujście—Kamień Po­
morski region. 

In the upper member of the Carixian (P. davoei zone), the ammonites are 
unknown which results primarily from a strong shallowing of the basin and chan­
ges in the type of sedimentation from a clayey-mudstone (in U. jamesoni and T. 

3 Systematics according to W. J. Arkell (in: Treatise..., 1957) with supplements. 
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ibex zones) to a sandy-mudstone one. These changes also caused a distinct impo­
verishment of the remaining fauna. 

Further ammonitic finds of the epicontinental Lias of Poland are mostly 
grouped in the lower sections of the Upper Domerian (P. spinatum zone, P . apy­
renum subzone). They have been known so far exclusively from Wolin IG 1 bo­
rehole (R. Dadlez, J. Kopik, 1972). The narrowing of area of the occurrence 
of the Domerian fauna in western Pomerania was caused, as mentioned above, 
by a limited range of occurrence of the open-sea facies in this region. A distinctly 
marked change in the facies of deposits, related to a two-way closing of the Do-
meranian marine basin, is observed east as well as south of the Wolin and ad­
jacent areas. In the area occupied by this basin (Wolin, Kamień Pomorski), the­
re still takes place the sedimentation of clayey and mudstone deposits (the litho­
facies of Łobez Beds) originated as early as in the Carixian, while east and south 
of this area there already appear limnic or deltaic facies (Komorowo Bads), 
expressed by a sandy-mudstone and sandy sedimentation (the Gorzów Wielko­
polski region in the Fore-Sudetic Monocline). 

The Domerian ammonites from two slightly differentiated assemblages. 
The lower one, marked by the coexistence of ammonites of the group Amaltheus 
margaritatus (Montfort) and the earliest representatives of the Pieuroceras, cha­
racterizes the lower sections of the P . apyrenum subzone. The upper one con­
tains exclusively Pieuroceras which gives ample evidence of the existence 
of already higher members of this subzone. 

The faunal sequence and the type of the ammonitic P . apyrenum subzone in 
western Pomerania are identical with or closely related to those observed in the 
lower members of the Upper Domerian in the northern part of the German 
Democratic Republic (R. Richter, U. Pschenitzka, archival materials), north-
-western areas of the Federal Republic of Germany (K. Frentzen, 1937; R. 
Jordan, 1974), England (S. S. Buckman, 1909-1930; M. K. Howarth, 1958; W. T . 
Dean et al., 1961), as well as central and southern France (J. Mattei, 1974). 

The Lower and Middle Lias deposits of the Tatra Mts were documented 
by few finds of cephalopods. The remains of belemnites only are found in the 
near-shore, shallow-water Gresten Facies (Hettangian—Lower Sinemurian) 
of the lower and upper sub-tatric series. No cephalopods are contained in more 
deep-sea bryozoan limestones of the high-tatric series. 

The earliest ammonitic finds came from the Lotharingian of lower sub-
-tatric series where they occurred in spotted limestones developed in the Alpine 
Fleckenmergel facies. 

The Lotharingian ammonites are represented by two index species widely 
distributed geographically (southern and western Europe, Mexico) and docu­
menting two zones of the Upper Sinemurian (Lotharingian), that is, A. obtusum 
and E. raricostatum zones. Another Upper Sinemurian species, Paltechioceras cf. 
boehmi (Hug), has also been mentioned from spotted marls of Kopy Sołtysie by 
A. Iwanow (1973). A further deepening of the sea took place in the Carixian and 
in a considerable part of the Domerian. For this reason, the finds of the Middle 
Lias cephalopods are rather infrequent and mostly represented by typical nec-
tonic forms (belemnites). Conditions favourable to an exuberant development 
of ammonites (W. Kuźniar, 1908; J. Siemiradzki, 1923; S. Sokołowski, 1925; 
A. Iwanow, 1973) (Table 4) appeared as late as toward the end of the Lias, in the 
Upper Domerian, and, primarily, in the Toarcian of the sub-tatric series. 

After a maximum deepening of the Lias sea (Carixian, Domerian) during 
which in sub-tatric series a sedimentation of the bathyal hornstone deposits took 
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place most frequently, there occurred a decrease in the depth of basin and a sedi­
mentation of red, nodular limestones of Adneth type (in the environs of the Cho­
chołowska and Miętusia valleys) or a continuation of deposits of Fleckenmergel 
type (in Kopy Sołtysie). 

The ammonites occurring in the two facial types of the Upper Lias of the 
sub-tatric series are represented by cosmopolitan species, known from southern 
and western Europe, partly from the Canadian, Arctic Region, south-western 
Asia, etc. They are characteristic of the following Toarcian zones: D. tenuicosta­
tum, H. serpentinus, H. bifrons (Lower Toarcian), H. variabilis, G. thouarsense, 
H. insigne and D. pseudoradiosa (Upper Toarcian) (Table 4). 

In the Polish part of the Pieniny Klippen Belt, the ammonites are known 
from the following few localities: the Lower Domerian {A. margaritatus zone) 
and Upper Toarcian (C. thouarsense and D. pseudoradiosa zones) or the Pieniny 
succession, from the Toarcian (H. serpentinus and D. pseudoradiosa zones), and, 
probably, also from the uppermost Domerian (P. spinatum zone) of the Czor­
sztyn Succession, as well as from the Carixian (U. jamesoni and P. davoei zones) 
and uppermost Toarcian (?) of the Branisko succession. The last-named loca­
lity has not been classified unequivocally in regard to its tectofacies and, accor­
ding to K. Birkenmajer's (1963) opinion, may belong as well to the Pieniny suc­
cession. 

Except for some, still numerous Phylloceras and Lytoceras the Middle and 
Upper Lias assemblage of ammonites from the Pieniny Klippen Belt does not 
on the whole display some more distinct provincial differentiation and the genera 
and species included in it are mostly of cosmopolitan character. 

Family Juraphyllitidae Arkell, 1950 

Genus Tragophylhceras Hyatt, 1900 
Tragophylhceras cf. loscombi (Sowerby, 1817) 

Plate III, Fig. 1 

1972 Tragophylhceras cf. loscombi (Sowerby); R. Dadlez, J. Kopik, pi. 1, fig. 4. 
1980 Tragophylhceras cf. loscombi (Sowerby); J. Kopik (in: Atlas...), p. 40, pi. 3, fig. 1. 

Collection. — MUZ IG 520/11/64. 
Occurrence. — Western Pomerania (T. ibex zone, B. luridum subzone). (JK) 

* Family Oxynoticeratidae Hyatt, 1875 

Genus Hypoxynoticeras Spath, 1925 
Hypoxynoticeras sphenonotum (Monke, 1889) 

Plate III, Fig. 2 

1889 Ammonites sphenonotus Monke; H. Monke, p. 104, pi. 2/3, fig. 14 (holotype). 
1962 Hypoxynoticeras sphenonotum Monke; J. Kopik, pp. 294, 295, pi. 43, fig. 1. 
1980 Hypoxynoticeras sphenonotum (Monke); J. Kopik (in: Atlas...), p. 40, pi. 3, fig. 2. 

Collection. — MUZ IG 520/11/52. 
Occurrence. — Western Pomerania (U. jamesoni zone). (JK) 

Family P o l y m o r p h i c dae Haug, 1887 

Genus Platypleuroceras Hyatt, 1867 
Platypleuroceras aureum (Simpson, 1855) 

Plate III, Fig. 3 
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1909 Platypleuroceras aureum Simpson sp.; S. S. Buckman, p. 3b, pi. 3, figs. 1-3 (holotype). 
1972 Platypleuroceras aureum (Simpson); R. Dadlez, J. Kopik, pi. 1, fig. 6a. 
1980 Platypleuroceras aureum (Simpson); J. Kopik (in: Atlas...), p. 41, pi. 3, fig. 3. 

Collection. — MUZ IG 520/11/63. 
Occurrence. — Western Pomerania (17. jamesoni zone). (JK) 

Genus Uptonia Buckman, 1898 
Uptonia sp. 

Plate III, Fig. 4 

1962 Uptonia sp. juv.; J. Kopik, pp. 296, 297, pi. 43, fig. 3. 
1980 Uptonia sp.; J. Kopik (in: Atlas...), p. 41, pi. 3, fig. 4. 

Collection. — MUZ IG 520/11/58. 
Occurrence. — Western Pomerania (U. jamesoni zone). (JK) 

Genus Acanthopleuroceras Hyatt, 1900 
Acanthopleuroceras maugenesti (d'Orbigny, 1844) 

Plate III, Fig. 5 

1844 Ammonites maugenesti d'Orbigny; A. d'Orbigny, p. 254, pi. 70, figs. 1-3 (holotype). 
1962 Acanthopleuroceras maugenesti (d'Orbigny); J. Kopik, pp. 297, 298, pi. 43, fig. 4. 
1980 Acanthopleuroceras maugenesti (d'Orbigny); J. Kopik (in: Atlas...), p. 41, pi. 3, fig. 5. 

Collection. — MUZ IG 520/11/60. 
Occurrence. — Western Pomerania (T. ibex zone, A. valdani subzone). (JK) 

Acanthopleuroceras valdani (d'Orbigny, 1844) 
Plate III, Fig. 6 

1844 Ammonites valdani d'Orbigny; A. d'Orbigny, pp. 255-257, pi. 71, figs. 1-3 (holotype). 
1972 Acanthopleuroceras valdani (d'Orbigny); R. Dadlez, J. Kopik, pi. 1, fig. 1. 
1980 Acanthopleuroceras valdani (d'Orbigny); J. Kopik (in: Atlas...), p. 42, pi. 3, fig. 6. 

Collection. — MUZ IG 520/11/61. 
Occurrence. — Western Pomerania (T. ibex zone, A. valdani subzone). (JK) 

Family Liparoceratidae Hyatt, 1867 • 

Genus Beanieeras Buckman, 1913 
Beanieeras sp. (ex gr. luridum Simpson, 1855) 

Plate III, Fig. 7 

1972 Beanieeras ex gr. luridum (Simpson); R. Dadlez, J. Kopik, pi. 1, fig. 3. 
1980 Beanieeras sp. (ex gr. luridum Simpson); J. Kopik (in: Atlas...), p. 42, pi. 3, fig. 7. 

Collection. — M U Z IG 520/11/62. 
Occurrence. — Western Pomerania (T. ibex zone, B. luridum subzone). (JK) 

Family Amaltheidae Hyatt, 1867 

Genus Amaltheus Montfort, 1808 

Amaltheus sp. (ex gr. margaritatus Montfort, 1808) 
Plate III, Fig. 8 
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1972 Amaltheus ex gr. margaritatus Montfort; R. Dadlez, J. Kopik, pi. 1, fig. 9. 
1980 Amaltheus sp. (ex gr. margaritatus Montfort); J. Kopik (in: Atlas...), p. 43, pi. 3, fig. 8. 

Collection. — MUZ IG 520/11/65. 
Occurrence. — Western Pomerania (P. spinatum zone, P . apyrenum subzone). 

(JK) 
Genus Pieuroceras Hyatt, 1867 

Pieuroceras solare (Phillips, 1829) 
Plate III, Fig. 9 

1835 Ammonites Solaris Phillips; J. Phillips, p. 107, pi. 4, fig. 29 (holotype). 
1972 Pieuroceras solare (Phillips); R. Dadlez, J. Kopik, pi. 1, fig. 10. 
1980 Pieuroceras solare (Phillips); J. Kopik (in: Atlas...), p. 43, pi. 3, fig. 9. 

Collection. — MUZ IG 520/11/66. 
Occurrence. — Western Pomerania (P. spinatum zone, P . apyrenum subzone). 

(JK) 
Pieuroceras cf. quadratum Howarth, 1958 

Plate III, Fig. 10 

1972 Pieuroceras cf. quadratum Howarth; R. Dadlez, J. Kopik, pi. 1, fig. 12. 
1980 Pieuroceras cf. quadratum Howarth; J. Kopik (in: Atlas...), p. 43, pi. 3, fig. 10. 

Collection. — MUZ IG 520/11/67. 
Occurrence. — Western Pomerania (P. spinatum zone, P . apyrenum subzone). 

(JK) 
Order Belemnitida Naef, 1912* 

General characteristics. (JK). The belemnites have very rarely been found 
in the epicontinental Lias of Poland (Table 5). They are locally recorded in the 
Carixian and Domerian of western Pomerania. The former (Passaloteuthis sp.) 
come from the Łobez Beds (U. jamesoni zone) where they occur in Mechowo IG 1 
borehole (J. Kopik, 1964) and the latter are represented by indeterminate belem-
nitic fragments found in the same beds, but already within the limits of the 
Upper Domerian (P. apyrenum subzone). 

The representatives of the Passaloteuthinae, most numerous during certain 
periods of the Lower Jurassic, were widely distributed in the epicontinental 
and geosynclinal areas of Europe, Asia, North Africa and South America. 

In the Tatra Mts, this group of cephalopods is represented by the Nanno-
belus, Atractites, Dactyloteuthis, Megateuthis and Salpingoteuthis. 

Species of the Megateuthis, Dactyloteuthis and Rhopalobelus have been men­
tioned from the Opalinus Beds in the Lias Czorsztyn succession of the Pieniny 
Klippen Belt. 

Family Aulacoceratidae Bernard, 1895 

Genus Atractites Gumbel, 1871 
Atractites wittei (Mojsisovics, 1871) 

Plate IV, Fig. 3 

1871 Aulacoceras Wittei Mojsisovics; E. v. Mojsisovics, p. 56, pi. 4, fig. 9. 

4 Systematics according to A. Naef (1912). 
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T a b l e 5 
Stratigraphic ranges of more important species of the 
Lower Jurassic belemnites and trace fossils of Poland 

(H. Pugaczewska, W. Karaszewski) 
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1923 Atractites Wittei Mojsisovics; J. Siemiradzki, p. 5, pi. 6, fig. 14. 
1980 Atractites wittei (Mojsisovics); H. Pugaczewska (in: Atlas...), p. 45, pi. 4, fig. 3. 

Collection. — Natural History Museum of the Ukrainian S.S.R.'s Academy 
of Sciences, Lvov (Nat. Hist. Mus. Ukr. SSR, Lvov) N 5924. 

Occurrence. — Tatra Mts (Domerian). (HP) 

Family Belemnit idae Blainville, 1827 

Genus Dactyloteuthis Bayle, 1878 
Dactyloteuthis irregularis (Schlotheim, 1820) 

Plate IV, Fig. 5 

1820 Belemnites irregularis Schlotheim; E. F. Schlotheim, p. 48. 
1961 Dactyloteuthis irregularis (Schlotheim); H. Pugaczewska, p. 133, pi. 6, fig. 4. 
1980 Dactyloteuthis irregularis (Schlotheim); H. Pugaczewska (in: Atlas...), p. 45, pi. 4, fig. 5. 
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Collection. — The University of Warsaw's Institute of Geology, 93 Żwirki 
i Wigury Ave, Warsaw (IGP UW) Bj. 703. 

Occurrence. — Tatra Mts (Lias), Cracow-Częstochowa Upland (Lower Cal-
lovian). (HP) 

Genus Megateuthis Bayle, 1878 
Megateuthis rhenanus (Oppel, 1856-1858) 

Plate IV, Fig. 4 

1856—1858 Belemnites Rhenanus Oppel; A. Oppel, p. 363. 
1923 Belemnites rhenanus Oppel; J. Siemiradzki, p. 4, pi. 1, fig. 11. 
1980 Megateuthis rhenanus (Oppel); H. Pugaczewska (in: Atlas...), p. 46, pi. 4, fig. 4. 

Collection. — Nat. Hist. Mus. AN Ukr. SSR, Lvov. 
Occurrence. — Tatra Mts (Lias). (HP) 

Genus Nannobelus Pavlov, 1913 
Nannobelus acutus (Miller, 1826) 

Plate IV, Fig. 2 

1923 Belemnites acutus Miller; J. Siemiradzki, p. 5, pi. 6, fig. 18. 
1980 Nannobelus acutus (Miller); H. Pugaczewska (in: Atlas...), p. 46, pi. 4, fig. 2. 

Collection. — Nat. Hist. Mus. AN Ukr. SSR, Lvov N 5099. 
Occurrence. — Tatra Mts (Lias). (HP) 

Genus Rhabdobelus Naef, 1922 
Rhabdobelus exilis (d'Orbigny, 1842) 

Plate IV, Fig. 1 

1842 Belemnites exilis d'Orbigny; A. d'Orbigny, p. 101, pi. 11, figs. 6-12. 
1923 Belemnites exilis d'Orbigny; J. Siemiradzki, p. 5, pi. 6, fig. 17; pi. 8, fig. 6. 
1961 Rhabdobelus exilis (d'Orbigny); H. Pugaczewska, p. 129, pi. 4, fig. 8. 
1980 Rhabdobelus exilis (d'Orbigny); H. Pugaczewska (in: Atlas...), p. 46, pi. 4, fig. 1. 

Collection. — IGP UW Bj. 740. 
Occurrence. — Pieniny Klippen Belt (Toarcian), Cracow-Częstochowa 

Upland (Middle Jurassic). (HP) 

Genus Salpingoteuthis Liassajous, 1920 
Salpingoteuthis acuarius (Schlotheim, 1820) 

Plate IV, Fig. 6 

1849 Belemnites acuarius Schlotheim; F. A. Quenstedt, pp. 410-412, pi. 25, figs. 4-9. 
1923 Belemnites acuarius Schlotheim; J. Siemiradzki, p. 5, pi. 6, fig. 15. 
1980 Salpingoteuthis acuarius (Schlotheim); H. Pugaczewska (in: Atlas...), p. 47, pi. 4, fig. 6. 

Collection. — Nat. Hist. Mus. AN Ukr. SSR, Lvov N 5059. 
Occurrence. — Tatra Mts (Lias). (HP) 

TYPE ARTHROPODA 
Class BRANCHIOPODA Latreille, 1817 

General characteristics. (JK). The Estheria, often marked by the features 
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of facial fossils, are the most frequent representatives of the Branchiopoda in 
the Lower Jurassic of Poland. In the epicontinental Lower Jurassic basin of 
central and northern Poland, they are grouped in great amounts in greenish, 
brackish, clayey and clayey-muddy Toarcian deposits (the Ciechocinek, Estheria, 
Lower Łysieć, Gryfice and other series), also occurring locally in the Lower 
Lias (W. Karaszewski, J. Kopik, 1970). 

According to J. Samsonowicz (1954), the Branchiopoda occur in the Estheria 
Series of the Toarcian of the Kujawy Region (the Ciechocinek borehole) where 
they are represented by Cyzicus (Euesteria) minuta brodiaeana (Jones). 

Class MEROSTOMATA Dana, 1852 

General characteristics. (WK). The only specimen of Limulus sp. of this 
fossil, very rare in the Lower Jurassic (J. Wincierz, 1960), was found before 
World War II in a Middle Lias sandstone quarry near the railroad station Szyd­
łowiec, in the margin of the Góry Świętokrzyskie Mts. As follows from oral com­
munication by Professors R. Kozłowski and S. Z. Różycki, that well-preserved 
specimen was of a size of human fist. It was destroyed during the 1939 bom­
bardment of Warsaw. Compared to Limulus liasokeuperinus Braun it does not 
seem, however, to be identifiable with the German specimen, since it is three 
times as large as it. 

Class OSTRACODA Latreille, 1806 

General characteristics. (JK). The Lower Jurassic ostracods are known 
from the Góry Świętokrzyskie Mts (J. Kopik, 1960a; W. Karaszewski, J. Kopik, 
1970), as well as northern and western Poland (R. Dadlez, J. Kopik, 1972). 

In the Góry Świętokrzyskie Mts, their fairly numerous concentrations were 
locally observed in the Hettangian of the northern margin of these mountains, 
that is, in the lower part of the Zagaje Series (Sołtyków near Odrowąż) and in 
the upper sections of this series between Skarżysko and Gielniów. In the two 
localities they are represented by the genus Darwinula, a typical index of the 
brackish environment. 

Similar finds of ostracods have also been recorded in the Lower Sinemurian 
of the Zarzecze Series in the western margin of the Góry Świętokrzyskie Mts 
(the environs of Przedbórz), where they are represented by the Ogmoconcha, 
a genus which is distributed exclusively in marine waters. The last locality of 
the Lower Jurassic ostracods in the Góry Świętokrzyskie Mts comes from the 
Lower Toarcian of their western margin. The fragmentary and sporadic character 
of this find did not allow, however, to determine its systematic position, but, 
concluding from their cooccurrence with few calcareous foraminifers, it was also 
in this case that the presence of marine forms should be taken into account. 

Among the assemblages of epicontinental Lias ostracods of Poland recognized 
so far, the most exuberant development and strongest systematic differentiation 
have been displayed by those of the Carixian and Domerian ostracods of western 
Poland. 

The Carixian ostracods were occasionally found in the southern part of Szcze­
cin Trough (Choszczno IG 1 borehole) and fairly numerously concentrated in 
the area of western Pomerania (Mechowo IG 1, Kamień Pomorski IG 1, Wolin 
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IG 1, Gołańcz, Świnoujście 1, Recław IG 1, Przyton and other boreholes). Their 
particularly abundant occurrence is observed in the clayey-shaly lithofacies 
(Łobez Beds) of the Middle Lias. This determines in advance the type of this 
ostracod assemblage which is composed, without any exception, of genera 
and species living exclusively in a typically marine environment. In this assembla­
ge, the most numerously represented are species of the genus Ogmoconcha (O. 
amalthei (Quenstedt), O. contractula Triebel, Ogmoconcha sp. 1, O. bispinosa 
(Griindel), and O. pseudospina Herring). 

Another genus, Procytheridea, represented by two species (P. perpkxa Klin-
gler et Neuweiler and Procytheridea sp. 1,) also occurs here in a fairly large num­
ber of specimens. On the other hand, rarely recorded are the genera Orthono-
tacythere (O. cf. pulchella Apostolescu) and Trachycythere (T. tubulosa tubulosa 
Triebel et Klingler). 

The shallowing of basin which took place in the Upper Carixian over exten­
sive areas of Pomerania and a related increase in the sand content of deposits 
almost completely stopped that development of ostracod assemblages. Their 
reappearance has been recorded as late as in the lower parts of the Upper Dome­
rian (P. apyrenum subzone) and only in the areas of western Pomerania (the 
region of Wolin) in which there continuously existed conditions favourable for 
an open-sea sedimentation (a continuation of the sedimentation of Łobez Beds). 
And it is also in these areas that a predominant role is continuously played by 
the genus Ogmoconcha three species of which (O. pseudospina Herring, O. bis­
pinosa (Griindel) and Ogmoconcha sp. 1) have continuously appeared since the 
Carixian and only one (O. aequalis Herring) has not occurred in older deposits. 
The genus Procytheridea which, however, is represented by a different species 
(P. sp. (ex gr. harpa Klingler et Neuweiler)) than those occurring in the Ca­
rixian is also recorded in these deposits. 

In addition to these forms, Isobythocypris sp. (ex gr. elongata Blake), Nana-
cythere (Domeria) fissicosta Herring and N. (Nanacythere) simplex Herring, are 
a characteristic faunal element so far unknown in older deposits. 

An analysis of the specific composition of ostracod assemblages of the 
Carixian and Domerian of western Poland displays several striking analogies 
to such assemblages of the Middle Lias of the North German Basin (E. Triebel, 
1941; W. Klingler, 1962; J. Griindel, 1964, 1970; E. Dreyer, 1967; E. 
Herring, 1969 and other authors), an area from which particular species were 
undoubtedly bound to reach Poland. 

In the Carpathian area, the presence of the Lower Jurassic ostracods have 
also been recorded sometimes, but no detailed description of them has so far 
been published. 

MISCELLANEA 5 

Trace and debatable fossils 

General characteristics (WK). Debatable issues, mostly worm burrows 
(Table 5) were described from the Lower Jurassic deposits. 

The diameter od such burrows usually amounts to 1-3 mm and, less frequ­
ently, to 3-5 or less than 1 mm. Such exceptionally narrow burrows occur, for 

6 Systematics according to W. Hantzschel (in: Treatise..., 1975). 
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example, in the Skłoby Series of the Lias (Hettangian) of the Góry Świętokrzyskie 
Mts and in the Ciechocinek Series (Lower Toarcian). Much less frequent, charac­
teristically U-shaped burrows distinguish themselves among numerous, common 
forms. They are particularly numerous just above the top of the Lias where they 
determine the beginning of the Lower Aalenian transgression (W. Karaszewski, 
1962, 1967). In the Lias of the Góry Świętokrzyskie Mts, the species Diplocra-
terion parallelum Torell is known from the Zagaje Series (Lower Hettangian), 
lower part of the Ciechocinek Series (Lower Toarcian) and the Gielniów Series 
(Lower Pliensbachian). Their presence in these sections of the profile is related 
to the intensification of marine effects. These fossils are considered to be cha­
racteristic of the tidal zone (D. V. Ager, P. Wallace in: Trace fossils..., 1970). 

The species Calycraterion samsonowiczi Karaszewski, Flabellichnus lewinskii 
Karaszewski and Lenticraterion bohdanowiczi Karaszewski, described from the 
Lias and the Góry Świętokrzyskie Mts, are asigned to characteristic fossils. 

I t is not yet known which animal is the maker of Umbonichnus czamockii 
Karaszewski, a species known only from the two specimens varying in dimen­
sions. The larger of them comes from the Pliensbachian and the smaller — from 
the Toarcian (W. Karaszewski, 1974). All newly described forms are probably 
related to marine ingressions. 

However, also the remaining worm burrows make up the index of environ­
ment. It has been considered that the intercalations with worm burrows in the 
Lias of the Góry Świętokrzyskie Mts give evidence of marine effects, although 
those may be only slightly salinized waters comparable to that of contempo­
rary Baltic Sea (W. Karaszewski, 1960, 1962; W. Karaszewski, J. Kopik, 1970). 

Outside the area of the Góry Świętokrzyskie Mts, the worm burrows were 
observed in many locations of the Polish Lowlands (W. Karaszewski, 1950; J. 
Samsonowicz, 1954; S. Z. Różycki, 1958; R. Dadlez, 1964, 1969). However, 
they have frequently been described as fucoids, as well as mesh or muck struc­
tures. 

Genus Calycraterion Karaszewski, 1971 
Calycraterion samsonowiczi Karaszewski, 1971 

PI. V, Figs. 1, 2 

1971a Calycraterion samsonowiczi n. sp.; W. Karaszewski, pi. 1, figs. 1, 2. 
1980 Calycraterion samsonowiczi Karaszewski; W. Karaszewski (in: Atlas...), p. 50, pi. 5, figs. 1, 2. 

Collection. — MUZ IG 1285/11/1, 2. 

Occurrence. — Margin of the Góry Świętokrzyskie Mts (Hettangian). (WK) 

Calycraterion samsonowiczi minor Karaszewski, 1971 
Plate VI, Fig. 1 

1971a Calycraterion samsonowiczi n. sp. var. minor; W. Karaszewski, pis. 2-4. 
1980 Calycraterion samsonowiczi minor Karaszewski; W. Karaszewski (in: Atlas...), p. 50, pi. 6, 

Collection. — MUZ IG 1285/II/3-5. 
Occurrence. — Margin of the Góry Świętokrzyskie Mts (Lower Sinemurian, 

PUpper Hettangian). 



MISCELLANEA 45 

Genus Flabellichnus Karaszewski, 1971 
Flabellichnus lewinskii Karaszewski, 1971 

Plate VII, Fig. 1 

1971a Flabellichnus lewinskii sp. n.; W. Karaszewski, pis. 6, 7. 

1980 Flabellichnus lewinskii Karaszewski; W. Karaszewski (in: Atlas...), p. 50, pi. 7, fig. 1. 

Collection. — MUZ IG 1285/II/6, 7. 
Occurrence. — Margin of the Góry Świętokrzyskie Mts (Lower Sinemurian). 

( W K ) 
Genus Lenticraterion Karaszewski, 1971 

Lenticraterion bohdanowiczi Karaszewski, 1971 
Plate V, Fig. 3 

1971b Lenticraterion bohdanowiczi sp. n.; W. Karaszewski, p. 885. 

1980 Lenticraterion bohdanowiczi Karaszewski; W. Karaszewski (in: Atlas,..), p. 51, pi. 5, fig. 3. 

Collection. — MUZ IG 1289/II/1-3. r 

Occurrence. — Margin of the Góry Świętokrzyskie Mts (Carixian). (WK) 
Genus Umbonichnus Karaszewski, 1974 

Umbonichnus czarnockii Karaszewski, 1974 
Plate VIII, Figs. 1-4 

1974 Umbonichnus czarnockii sp. n.; W. Karaszewski, p. 158, figs. 1-3, 5, 6. 
1980 Umbonichnus czarnockii Karaszewski; W. Karaszewski (in: Atlas...), p. 51, pi. 8, figs. 1-4. 

Collection. — MUZ IG 1361/II/1, 2. 
Occurrence. — Margin of the Góry Świętokrzyskie Mts (Pliensbachian, 

Toarcian). (WK) 



F L O R A 

MICROFLORA 

MIOSPORES 6 

General characteristics. (MR). In the extra-Carpathian area of Poland, 
its flora was composed, in the Lias, mostly of the Gymnosphermophytina and 
Pteridophyta. The spores and pollen grains of fossil plants, usually found dis­
persed in sediments, should not be identified with homologous forms of recent 
plants, but, on the basis of morphological similarity, certain conjectures may 
be formulated concerning their systematic position. The Cycadopsida, Bennet-
titopsida, Ginkgopsida, Coniferopsida, Lycopsida, Sphenopsida and Pteropsida 
(M. Rogalska, 1954, 1956, 1962, 1976) have been distinguished precisely in this 
way. 

As follows from data supplied by the spore-pollen analysis, the Cycadopsida 
and Coniferopsida dominated among the Gymnospermophytina in the numbers 
of specimens and species. 

These plants were most likely to be part of the uppermost forest layer, whe­
reas the Pteropsida, including both hefbaceous and woody species, primarily 
formed the undergrowth and brushwood, like those occurring in recent forests 
of warm and humid (subtropical) climate. 

Trees, representing the Coniferopsida, occurred predominantly in these 
forests. As follows from the results of palynological studies, these plants resembled, 
in the morphology of their pollen grains, recent forms of the Agathis (Araucaria-
ceae), Cedrus, Picea and Pinus (Pinaceae), as well as trees or shrubs with only 
slightly differentiated pollen grains, that is, Cupressaceae, Taxodiaceae and 
Taxaceae. In addition to those mentioned above, other Coniferopsida, many of 
them probably completely extinct by now, abundantly occurred in the Lower 
Jurassic forests. Noteworthy are here the Cheirolepidiaceae the pollen grains 
of which are included in the morphological system under the name Classopollis 
torosus (Reissinger) Couper and occur on the whole constantly and sometimes 
even abundantly in the Lias deposits. 

To obtain a complete picture of the Lias flora of extra-Carpathian Poland, 
it should be supplemented also by the Gymnospermophytina the pollen of which 

6 Natural systematics according to J. Mowszowicz (1974) and artificial — according to 
R. Potonie (1956, 1958, 1960, 1966, 1970). 
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has less frequently been found. They constitute a characteristic complement of 
this flora and include the representatives of the Caytoniales, Podozamitales and 
Podocarpales, as well as Paleoconiferae and Protoconiferae. As indicated by a 
complete list of genera and species of these plants, the Lias flora was considerably 
diversified. 

The then flora of Poland also included the Gymnospermophytina now maybe 
extinct, for which no accurate place has so far been determined in the natural 
system. They represent important components of this flora and their pollen, 
dispersed in the Lias deposits, has frequently been of stratigraphic importance. 
Identified according to the morphological system, they make up a group of plants 
of incerte sedis (M. Rogalska, 1976). 

Richly varied floristically as also Poland's Lias flora of plants of the Pterido­
phyta, represented, mostly by the spores of the Pteropsida. In their morpholo­
gical structure, they resembled the representatives of the recent Marattiaceae, 
Osmundaceae, Schizaeaceae, Gleicheniaceae, Matoniaceae, Cystheaceae, ?Dip-
teridaceae, Dicksoniaceae and Polypodiaceae. 

In the Lower Jurassic flora of Poland, the second place, after the Pteropsida, 
is occupied by the Lycopsida — some species of Lycopodium and the Spheno-
psida, with Equisetum. 

The Lias flora includes in addition some extinct species incomparable to the 
recent ones, as indicated by the records of spores of unknown botanical affinity 
in the Lias deposits. They latter have been named according to the morpholo­
gical system. 

As a result of spore-pollen analysis, least numerous turned out to be the 
Bryophyta. In the Lower Jurassic deposits of the extra-Carpathian area of Po­
land, among the few spores of this group of plants distinguished there were — 
of Musci — cf. Andreaea and several species of cf. Sphagnum and, of Hepaticae, 
cf. Foraminisporis dailyi (Cookson et Dettmann) Dettmann and Riccisporites 
tuber culatus Lundblad, morphologically similar to analogous recent species. 

Elements of the Palaeozoic flora have been also been distinguished in the 
Lias microflora of extra-Carpathian Poland. They were spores and pollen grains 
characteristic of the Carboniferous deposits (S. Dybova, A. Jachowicz, 1957), 
namely the Calamospora, Cirratriradites (al. Zonales-Sporites; M. Rogalska, 
1956), Densoisporites, Laevigatosporites, Lycospora, Reticulatisporites, Schulzo-
pora, Tripartites, Lebachia (al. Walchiapites; M. Rogalska, 1956), etc. 

The presence of the miospores mentioned above in the Lower Jurassic depo­
sits of Poland can be explained in a double manner. Either they are relicts of 
Palaeozoic flora, or they occur on a secondary deposits (W. Klaus, 1953-1954; 
M. M. Odinzov et al., 1961; M. D. Muir, 1967). 

In the lower part of the Lias (Hettangian, Sinemurian, Pliensbachian), the 
Lycopsida, Sphenopsida and Pteropsida, including cf. Lycopodium, cf. Equise­
tum, Marattisporites, cf. Coniopteris and cf. Osmunda were almost completely 
predominant forms among the Pteridophyta. 

On the other hand, in the Upper Lias (Toarcian), the representative of the 
Lycopsida and Sphenopsida were much less numerous. The Pteropsida were 
mostly represented by Gleichenia delicata Bolchovitina, Klukisporites sp. sp. and 
Onychium sp. sp. 

The occurrence of the Gymnospermophytina in the Lias profile of Poland was 
also marked by a distinct vertical differentiation. In the Lower and Middle Lias, 
predominant forms were Caytonipollenites, Cycadopollenites, Podozamites, cf. 
Podocarpus, cf. Agathis, cf. Cedrus, cf. Picea, cf. Pinus (Diploxylon) and Inaper-
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Table 6 
Stratigraphic ranges of selected Lower Jurassic guide miospores of 

Poland (M. Rogalska) 
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turopollenites. The Upper Lias was dominated, on the other hand, by Cupres-
sacites subgranulatus Rogalska and Classopollis torosus (Reissinger) Couper. 

Thus, forests composed of plants of the Caytoniales, Podozamitales, Cyca-
dales and Coniferales (Araucariaceae and Pinaceae) developed in the Hettangian, 
Sinemurian and Pliensbachian, whereas the representatives of the Cheirolepi-
diaceae and Cupressaceae were dominant plants in the Toarcian of Poland. 

All information given above on the vertical distribution of plants concerns 
the northern part of north-western Poland. A somewhat different occurrence 
of particular miospores is observed in the southern part of this country. The 
spores of the Coniopteris have been recorded in greater numbers also in the Upper 
Lias, while the Marattisporites occur only in the Upper Lias. A similar occurrence 
is observed concerning Classopollis torosus (Reissinger) Couper and Inaperturo-
pollenites elatoides Rogalska. It is also in the Upper Lias that the two species 
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display their considerable percentage in the spore-pollen spectrum. The genus 
Agathis occurs in considerable numbers still in the bottom part of the Upper 
Lias. 

In the central part of the area of Poland, the miospores are also distributed 
in the profile differently, that is, cf. Lycopodium, cf. Equisetum, cf. Coniopteris, 
cf. Agathis, cf. Picea and the genus cf. Pinus occur relatively regularly in the 
entire Lias profile, while Marattisporites Couper and Osmunda predominate 
in the Upper Lias in which abundant Inaperturopollenites flavus (Leschik) Nilsson 
and / . turbatus Balme are observed as well. . 

The spores of Pteropsida, with Dipteridaceae, Polypodiaceae and Schizea-
ceae, are also more abundant in the central and southern parts of north-western 
Poland. 

In addition, certain species of miospores occur in great quantities in some 
Lower Jurassic stages of the extra-Carpathian area of Poland. Thus, for example, 
an accumulation of cf. Equisetum and Inaperturopollenites elatoides Rogalska was 
found in the Hettangian and Sinemurian deposits of the northern part of north-
-western Poland and Classopolis torosus (Reissinger) Couper and Cupressacites 
subgranidatus Rogalska were recorded in the Lower Toarcian which also makes 
up a characteristic feature of these deposits. 

In addition to the qualitative and quantitative differentiation of microflora 
in the Lower Jurassic profile of extra-Carpathian Poland mentioned above, also 
noteworthy is the appearance, in its particular sections, of new genera and species 
of miospores considered to be of importance as stratigraphic index forms. 

They include, for example, Aratrisporites minimus E. Schulz, Applanopsipol-
lenites dampieri (Balme) Doring, Matonisporites phlebopteroides Couper and ma­
ny others (Table 6). 

In characterizing generally the Lias flora of this area of Poland on the basis 
of the microflora found, it should be emphasized that, despite considerable diver­
sity, it displayed, as compared to the recent plants, a fairly uniform character 
of subtropical flora, as shown primarily by pollen grains of the Cycadopsida, 
as well as spores of the Pteropsida, Marattiaceae, Cyatheaceae and Matoniaceae. 

Hence we may draw a further conclusion, namely that a subtropical climate 
prevailed in Poland during the Lias period. And this was precisely the type of 
climate which, according to V. A. Vachrameev (1957), prevailed in the Jurassic 
of entire Eurasia. The extra-Carpathian area of Poland constituted then part 
of Indo-European floristic province which in turn was western part of a vast 
Eurasian province marked by an abundance of Cycadopsida and Pteropsida. 

Division BRYOPHYTA 

Class MUSCI 

Order Andreaeales 
Family Andreaeaceae 

Genus cf. Andreaea Hedwig 

Plate IX, Fig. 1 

1976 cf. Andreaea Hedwig; M. Rogalska, p. 40, pi. 1, fig. 1. 
1980 cf. Andreaea Hedwig; M. Rogalska (in: Atlas...), p. 56, pi. 9, fig. 1. 

BRIOPHYTA 
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Collection. — M U Z IG 519/1. 
Occurrence. — Margin of the Góry Świętokrzyskie Mts (Upper Toarcian 

and Middle Jurassic). (MR) 

Division PTERIDOPHYTA 

Class LYCOPSIDA 

Order Lycopodiales 

Family Lycopodiaceae 

Genus cf. Lycopodium Linnaeus 
cf. Lycopodium annotinum Linnaeus 

Plate IX, Fig. 8 

1954 cf. Lycopodium annotinum Linnaeus; M. Rogalska, p. 14, pi. 4, fig. 9. 
1958 Lycopodiumsporites clavatoides nov. sp.; R. A. Couper, p. 132, pi. 15, figs. 10, 11. 
1980 cf. Lycopodium annotinum Linnaeus; M. Rogalska (in: Atlas...), p. 57, pi. 9, fig. 8. 

Collection. — MUZ IG 529/7. 
Occurrence. — Extra-Carpathian Poland (Lias—Middle Jurassic). (MR) 

cf. Lycopodium carolinianum Linnaeus 
Plate IX, Fig. 4 

1954 Lycopodium inundatum Linnaeus; M. Rogalska, p. 14, pi. 5, figs. 1, 2. 
1958 Perotrilites regulatus nov. sp.; R. A. Couper, p. 147, pi. 15, figs. 7, 8. 
1980 cf. Lycopodium carolinianum Linnaeus; M. Rogalska (in: Atlas...), p. 57, pi. 9, fig. 4. 

Collection. — M U Z IG 529/3. 
Occurrence. — Extra-Carpathian Poland (Lias—Middle Jurassic). (MR) 

Genus Lycopodiumsporites Thiergart, 1938 
Lycopodiumsporites cerniidites (Ross, 1949) 

Delcourt et Sprumont, 1955 
Plate IX, Figs. 2, 3 

1949 Lycopodium cerniidites nov. sp.; N . E. Ross, p. 30, pi. 1, figs. 1, 2. 
1955 Lycopodiumsporites cerniidites (Ross) nov. comb.; A. Delcourt, G. Sprumont, p. 32. 
1980 Lycopodiumsporites cerniidites (Ross) Delcourt et Sprumont; M. Rogalska (in: Atlas...), 

p. 57, pi. 9, figs. 2, 3. 

Collection. — MUZ IG 529/2a, b. 
Occurrence. — Fore-Sudetic Monocline, western Pomerania, Kujawy, mar­

gin of the Góry Świętokrzyskie Mts (Upper Pliensbachian—Middle Jurassic). 
(MR) 

Lycopodiumsporites circolumenus Cockson et Dettmann, 1958 
Plate IX, Fig. 9 

1963 Lycopodiumsporites circolumenus Cookson et Dettmann; M. E. Dettmann, p. 44, pi. 7, figs. 1-3. 
1980 Lycopodiumsporites circolumenus Cookson et Dettmann; M. Rogalska (in: Atlas...), p. 58, pi. 9, fig. 9. 
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Collection. — MUZ IG 529/8. 
Occurrence. — Margin of the Góry Świętokrzyskie Mts (Lower Toarcian). 

(MR) 

Genus Lycospora (Schopf, Wilson et Bentall, 1944) 
Potonie et Kremp, 1954 

Plate IX, Fig. 10 

1958 Cingulatisporites scabratus Couper; R. A. Couper, p. 147, pi. 25, figs. 3, 4. 
1965 Lycosisporites pellucidus (Wicher, 1934) Schopf, Wilson et Bentall, 1944; J. Levet-Carette, 

p. 272, pi. 10, fig. 24. 
1967 Lycospora salebrosacea (Maliavkina, 1949) Schulz, 1967; E. Schulz, p. 584, pi. 13, figs. 8-10. 
1976 Lycospora (Schopf, Wilson et Bentall) Potonić et Kremp, 1954; M. Rogalska, p. 42, pi. 2, 

figs. 30, 31. 
1980 Lycospora (Schopf, Wilson et Bentall) Potonie et Kremp; M. Rogalska (in: Atlas...), p. 58, 

pi. 9, fig. 10. 

Collection. — MUZ IG 529/9. 
Occurrence. — Extra-Carpathian Poland (Lias—Middle Jurassic). (MR) 

Class SPHENOPSIDA 
Order Equisetales 
Family Eguisetaceae 

Genus cf. Equisetum Linnaeus 
Plate IX, Fig. 7 

1954 Equisetum sp.; M. Rogalska, p. 13, pi. 4, figs. 4, 6. 
1965 Perinopollenites pseudosulcatus Danze-Corsin et Laveine; J. Levet-Carette, p. 274, pi. 10, 

fig. 28. 
1980 cf. Equisetum Linnaeus; M. Rogalska (in: Atlas...), p. 59, pi. 9, fig. 7. 

Collection. — MUZ IG 529/6. 
Occurrence. — Extra-Carpathian Poland (Lias—Middle Jurassic). (MR) 

Class PTEROPSIDA 

Order Filicales 
Family Marattiaceae 

Genus Marattisporites Couper, 1958 
Marattisporites scabratus Couper, 1958 

Plate IX, Fig. 6 

1954 Marattiopsis hoerensis (Schimper) Thomas; M. Rogalska, p. 9, pi. 1, fig. 8. 
1958 Marattisporites scabratus nov. sp.; R. A. Couper, p. 133, pi 15, figs. 20-23. 
1980 Marattisporites scabratus Couper; M. Rogalska (in: Atlas...), p. 59, pi. 9, fig. 6. 

Collection. — MUZ IG 529/5. 

Occurrence. — Extra-Carpathian Poland (Lias—Middle Jurassic). (MR) 

Family Osmundaceae 

Genus cf. Osmunda Linnaeus 
Plate X, Fig. 9 



5 9 
i f LOWER JURASSIC — MIOSPORES 

1954 cf. Osmunda Linnaeus; M. Rogalska, p. 12, pi. 3, figs. 6-8. 
1965 Osmundacisporites wellmanii Couper; J. Levet-Carette, p. 268, pi. 10, figs. 9, 10. 
1980 cf. Osmunda Linnaeus; M. Rogalska (in: Atlas...), p. 59, pi. 10, fig. 9. 

Collection. — M U Z IG 529/18. 
Occurrence. — Extra-Carpathian Poland (Lias—Middle Jurassic). (MR) 

Genus Osmundacidites Couper, 1953 

Plate XI, Figs. 4-8 

1953 Osmundacidites Couper; R. A. Couper, p. 20. 
1980 Osmundacidites Couper; M. Rogalska (in: Atlas...), p. 60, pi. 11, figs. 4-8. 

Collection. — MUZ IG 529/21a—c, 22a, b. 
Occurrence. — Fore-Sudetic Monocline, western Pomerania, Kujawy, margin 

of the Góry Świętokrzyskie Mts. (Toarcian—Middle Jurassic). (MR) 

Family Schizaeaceae 

Genus Klukisporites Couper, 1958 
Klukisporites variegatus Couper, 1958 

Plate X, Fig. 6 

1958 Klukisporites variegatus nov. sp.; R. A. Couper, p. 137, pi. 19, figs. 6, 7. 
1967 Ischyosporites variegatus (Couper) nov. comb.; B. Schulz, p. 569, pi. 5, figs. 9, 10. 
1980 Klukisporites variegatus Couper; M. Rogalska (in: Atlas...), p. 60, pi. 10, fig. 6. 

Collection. — MUZ IG 529/15. 
Occurrence. — Extra-Carpathian Poland (Middle Lias—Middle Jurassic). 

(MR) 

Genus Lygodium Seward 
cf. Lygodium ambiguum Bolchovitina, 1961 

Plate X, Fig. 2 

1961 Lygodium ambiguum nov. sp;. N. A. Bolchovitina, p. 94, pi. 29, fig. 3a, b. 
1980 cf. Lygodium ambiguum Bolchovitina; M. Rogalska (in: Atlas...), p. 60, pi. 10, fig. 2. 

Collection. — MUZ IG 529/11. 
Occurrence. — Margin of the Gorv Świętokrzyskie Mts (Lower Toarcian). 

(MR) 

Family Gleicheniaceae 

Genus Gleicheniidites Ross, 1949 
Gleicheniidites carinatus (Bolchovitina, 1953) Bolchovitina, 1968 

Plate X, Figs. 1, 4 

1953 Gleichenia carinata nov. sp.; N . A. Bolchovitina, p. 53, pi. 7, figs. 14, 15. 
1968 Gleicheniidites carinatus (Bolchovitina) nov. comb.: N. A. Bolchovitina, p. 42, pi. 10, fig. 15. 
1976 Murospora kosankei Somers; M. Rogalska, p. 42, pi. 20, fig. 281. 
1980 Gleicheniidites carinatus (Bolchovitina) Bolchovitina; M. Rogalska (in: Atlas...), p. 61, 

pi. 10, figs. 1, 4. 

Collection. — M U Z IG 529/10, 13. 
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Occurrence. — Margin of the Góry Świętokrzyskie Mts (Lower Toarcian). 
(MR) 

Family Matoniaceae 

Genus Matonisporites Couper, 1958 
Matonisporites phlebopteroides Couper, 1958 

Plate X, fig. 5 

1958 Matonisporites phlebopteroides nov. sp.; R. A. Couper, p. 140, pi. 20, figs. 15-17. 
1980 Matonisporites phlebopteroides Couper; M. Rogalska (in: Atlas...), p. 61, pi. 10, fig. 5. 

Collection. — MUZ IG 529/14. 
Occurrence. — Margin of the Góry Świętokrzyskie Mts (Upper Lias). (MR) 

Family Cyatheaceae 

Genus cf. Coniopteris Brongniart, 1849 
Plate IX, Fig. 5 

1938 Coniopteris sp. „A" Carpentier; A. Carpentier, G. Lucas, p. 587, pi. 36, figs. 3, 4. 
1956 Coniopteris sp.; N. A. Bolchovitina, p. 32, pi. 1, figs. lOa-c, 11a—h; pi. 2, figs. 12a—d, 

13a—e. • 
1980 cf. Coniopteris Brongniart; M. Rogalska (in: Atlas...), p. 62, pi. 9, fig. 5. 

Collection. — MUZ IG 529/4. 
Occurrence. — Extra-Carpathian Poland (Lower and Middle Jurassic). 

(MR) 

Family Dicksoniaceae 

Genus Dicksonia L'Heritier 
Dicksonia bulbacea Bolchovitina, 1959 

Plate X, Fig. 3 

1959 Dicksonia bulbacea nov. sp.; N. A. Bolchovitina. p. 89, pi. 1. fig. 22a (non 21b). 
1980 Dicksonia bulbacea Bolchovitina; M. Rogalska (in: Atlas...), p. 62, pi. 10, fig. 3. 

Collection. — MUZ IG 529/12. 
Occurrence. — Margin of the Góry Świętokrzyskie Mts (Toarcian). (MR) 

Family Polypodiaceae 

Genus Leptolepidisporites Levet-Carette, 1964 
Leptolepidisporites major (Couper, 1958) Levet-Carette, 1964 

Plate XIII, Fig. 8 

1958 Leptolepidites major nov. sp.; R. A. Couper, p. 141, pi. 21, figs. 7, 8. 
1964 Leptolepidisporites major (Couper) nov. comb.; J. Levet-Carette, p. 97, pi. 5, fig. 18. 
1980 Leptolepidisporites major (Couper) Levet-Carette; M. Rogalska (in: Atlas...), p. 62, pi. 13, 

fig. 8. 

Collection. — MUZ IG 529/38, 527/10. 
Occurrence. — Extra-Carpathian Poland (PUpper Sinemurian—Middle 

Jurassic). (MR) 
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Genus Onychium Kaulfuss 
cf. Onychium baccatus (Maliavkina, 1949) Bolchovitina, 1956 

Plate X, Figs. 7, 8 

1949 Exinella baccata nov. sp.; V. S. Maliavkina, p. 74, pi. 16, fig. 9. 
1956 Onychium baccatus (Maliavkina) nov. comb.; N. A. Bolchovitina, p. 54, pi. 6, figs. 81a 

—c. 
1980 cf. Onychium baccatus (Maliavkina) Bolchovitina; M. Rogalska (in: Atlas...), p. 63, pi. 10, 

figs. 7, 8. 

Collection. — MUZ IG 529/16, 17. 
Occurrence. — Fore-Sudetic Monocline, Cracow-Częstochowa Upland, 

western Pomerania, Kujawy (Upper Lias—Middle Jurassic). (MR) 

Divisions BRYOPHYTA—PTERIDOPHYTA 

Class, order, family INCERTAE SEDIS 

Genus Acanthotriletes Naumova, 1937 
Acanthotriletes rarospinosus Rogalska, 1962 

Plate XII, Fig. 1 
1962 Acanthotriletes rarospinosus nov. sp.; M. Rogalska, p. 503, pi. 1, fig. 7 (holotype). 
1980 Acanthotriletes rarospinosus Rogalska; M. Rogalska (in: Atlas...), p. 63, pi. 12, fig. 1. 

Collection. — MUZ IG 480/1 (holotype). 
Occurrence. — Cracow-Częstochowa Upland (Toarcian), western Pomerania, 

Kujawy (Lower Sinemurian, Lower Toarcian), Fore-Sudetic Monocline (Lias), 
margin of the Góry Świętokrzyskie Mts ("sporadically Lias and Middle Jurassic). 
(MR) 

Acanthotriletes spinulosus (Rogalska, 1956) Rogalska, 1976 
Plate XI, Fig. 3 

1956 Sporites spinulosus nov. sp.; M. Rogalska, p. 43, pi. 30, fig. 3 (holotype). 
1976 Acanthotriletes spinulosus Rogalska nov. comb.; M. Rogalska, p. 40, pi. 10. 
1980 Acanthotriletes spinulosus (Rogalska) Rogalska; M. Rogalska (in: Atlas...), p. 64, pi. 11, 

fig. 3. 

Collection. — MUZ IG 480/2 (holotype). 
Occurrence. — Margin* of the Góry Świętokrzyskie Mts (Hettangian— 

PLower Sinemurian). (MR) 

Acanthotriletes trigonus Nilsson, 1958 
Plate XII, Fig. 3 

1958 Acanthotriletes trigonus nov. sp.; T. Nilsson, p. 41, pi. 2, fig. 7. 
1980 Acanthotriletes trigonus Nilsson; M. Rogalska (in: Atlas...), p. 64, pi. 12, fig. 3. 

Collection. — M U Z IG 529/24. 
Occurrence. — Margin of the Góry Świętokrzyskie Mts (Upper Toarcian). 

(MR) 

Genus Aratrisporites (Leschik, 1955) emend. Klaus, 1960 
Aratrisporites minimus E. Schulz, 1967 

Plate XI, Figs. 1, 2 ; Plate XII, Fig. 2 
1967 Aratrisporites minimus nov. sp.; E. Schulz, p. 592, pi. 16. figs. 7-9. 
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1970 Lycostrobus scotti Nathorst, microspore; M. Rogalska, p. 51. 
1980 Aratrisporites minimus E. Schulz; M. Rogalska (in: Atlas...), p. 64, pl. 11, figs. 1, 2 ; pl. 12, 

Collection. — MUZ IG 529/19, 20, 23. 
Occurrence. — Fore-Sudetic Monocline, western Pomerania, Kujawy (Het­

tangian—Lower Sinemurian). (MR) 

Aratrisporites sulcatus (Rogalska, 1954) Rogalska, 1976 
Plate XII, Fig. 6 

1954 Pollenites sulcatus nov. sp.; M. Rogalska, p. 27, pl. 11, fig. 12 (holotype). 
1976 Aratrisporites sulcatus (Rogalska) nov. comb.; M. Rogalska, p. 40. 
1980 Aratrisporites sulcatus (Rogalska); M. Rogalska (in: Atlas...), p. 65, pl. 12, fig. 6. 

Collection. — MUZ IG 480/3 (holotype). 
Occurrence. —• Cracow-Częstochowa Upland (Middle Lias). (MR) 

Genus Cardioangulina (Maliavkina, 1949) Potonie, 1960 
Cardioangulina parva Doring, 1965 

Plate XII, Fig. 11 

1965 Cardioangulina parva nov. sp.; H. Doring, p. 17, pl. 1, fig. 13. 
1980 Cardioangulina parva Dóring; M. Rogalska (in: Atlas...), p. 65, pl. 12, fig. 11. 

Collection. — MUZ IG 529/30. 
Occurrence. — Margin of the Góry Świętokrzyskie Mts (Upper Toarcian). 

Genus Carnisporites Madler, 1964 
Carnisporites granulatus E. Schulz, 1967 

Plate XII, Figs. 4, 5 

1967 Carnisporites granulatus nov. sp.; E. Schulz, p. 567, pl. 4, figs. 17-19. 
1970 Trachytriletes dichotomus nov. sp.; M. Rogalska, p. 52, nom. nud. 
1980 Carnisporites granulatus E. Schulz; M. Rogalska (in: Atlas...), p. 65, pl. 12, figs. 4, 5. 

Collection. — MUZ IG 529/25, 26. 
Occurrence. — Extra-Carpathian Poland (Lower Rhaetic, Upper Domerian, 

Toarcian, Vesulian). (MR) 

Genus Concavisporites Pflug, 1952 
Concavisporites synclinosus (Rogalska, 1956) Rogalska 

Plate XII, Fig. 7 

1956 Sporites synclinosus nov. sp.; M. Rogalska, p. 43, pl. 31, fig. 1 (holotype). 
1980 Concavisporites synclinosus (Rogalska) Rogalska; M. Rogalska (in: Atlas...), p. 66, pl. 12, 

fig. 7. 

Collection. — MUZ IG 480/5 (holotype). 
Occurrence. — Margin of the Góry Świętokrzyskie Mts (Upper Sinemurian) 

(MR) 
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Genus Corrugatisporites (Thomson-Pflug, 1953) 
Weyland-Greifeld, 1953 

Corrugatisporites scanicus Nilsson, 1958 
Plate XIII, Figs. 5, 7 

1958 Corrugatisporites scanicus nov. sp.; T. Nilsson, p. 43, pl. 2, figs. 15-17. 
1970 Corrugatisporites amplectiformis (Kara Murza, 1956) nov. comb.; S. A. J. Pocock, p. 59, 

pl. 11, figs. 1-4, 7-10. 
1980 Corrugatisporites scanicus Nilsson; M. Rogalska (in: Atlas...), p. 66, pl. 12, figs. 5, 7. 

Collection. — MUZ IG 529/35, 37, 527/16. 
Occurrence. — Extra-Carpathian Poland (Lias and Middle Jurassic). (MR) 

Genus Crybelosporites Dettmann, 1963 
Crybelosporites stylosus Dettmann, 1963 

Plate XII, Fig. 8 

1963 Crybelosporites stylosus nov. sp.; M. E. Dettmann, p. 82, pl. 18, figs. 12, 13. 
1980 Crybelosporites stylosus Dettmann; M. Rogalska (in: Atlas...), p. 66, pl. 12, fig. 8. 

Collection. — MUZ IG 529/27. 
Occurrence. — Margin of the Góry Świętokrzyskie Mts (Upper Toarcian). 

(MR) 

Genus Densoisporites Weyland et Krieger, 1953 emend. Dettmann, 1963 
Densoisporites perinatus Couper, 1958 

Plate XIII, Figs. 3, 6 

1958 Densoisporites perinatus nov. sp.; R. A. Couper, p. 145, pl. 23, figs. 6-9. 
1980 Densoisporites perinatus Couper; M. Rogalska (in: Atlas . . . ) , p. 67, pl. 13, figs. 3, 6. 

Collection. — MUZ IG 529/33, 36. 
Occurrence. — Kujawy, Fore-Sudetic Monocline, margin of the Góry Świę­

tokrzyskie Mts, Cracow-Częstochowa Upland (Domerian—Middle Jurassic). 
(MR) 

Genus Foraminisporis Krutzsch, 1959 
cf. Foraminisporis dailyi (Cookson et Dettmann, 1958) Dettmann, 1963 

Plate XII, Fig. 9 

1958 Granulatisporites dailyi nov. sp.; I. C. Cookson, M. E. Dettmann, p. 99, pl. 14, figs. 2-4-
1963 Foraminisporis dailyi (Cookson et Dettmann) nov. comb.; M. E. Dettmann, p. 72, pl. 14, 

figs. 15, 16. 
1980 cf. Foraminisporis dailyi (Cookson et Dettmann) Dettmann; M. Rogalska (in: Atlas...), 

p. 67, pl. 12, fig. 9. 

Collection. — MUZ IG 529/28. 
Occurrence. — Margin of the Góry Świętokrzyskie Mts (Lower Toarcian). 

(MR) 

Genus Foveosporites Balme, 1957 
Foveosporites foveoreticulatus Doring, 1965 

Plate XIII, Fig. 4 
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1965 Foveosporites foveoreticulatus nov. sp.: H. Doring, p. 44, pl. 12, figs. 6, 7. 

1980 Foveosporites foveoreticulatus Doring; M. Rogalska (in: Atlas...), p. 67, pl. 13, fig. 4. 

Collection. — MUZ IG 529/34. 
Occurrence. — Margin of the Góry Świętokrzyskie Mts (Toarcian). (MR) 

Genus Leiotriletes (Naumova, 1937) Potonie et Kremp, 1954 
Leiotńletes breviradiatus Doring, 1965 

Plate XIV, Fig. 5 

1965 Leiotriletes breviradiatus nov. fsp.; H. Doring, p. 21, pl. 6, figs. 1, 2. 
1980 Leiotriletes breviradiatus Dóring; M. Rogalska (in: Atlas...), p. 68, pl. 14, fig. 5. 

Collection. — MUZ IG 529/41. 
Occurrence. — Margin of the Góry Świętokrzyskie Mts (Upper Toarcian). 

(MR) 
Leiotriletes lunaris (Rogalska, 1954) Rogalska, 1976 

Plate XIII, Fig. 1 

1954 Sporites lunaris nov. sp.; M. Rogalska, p. 26, pl. 12, fig. 9 (holotype). 
1976 Leiotriletes lunaris (Rogalska) nov. comb.; M. Rogalska, p. 41, pl. 18, fig. 265. 
1980 Leiotriletes lunaris (Rogalska) Rogalska; M. Rogalska (in: Atlas...), p. 68, pl. 13, fig. 1. 

Collection. — MUZ IG 529/31 (holotype). 
Occurrence. — Cracow-Częstochowa Upland, Kujawy (Lower Sinemurian). 

(MR) 
Leiotriletes mecklenburgensis Dóring, 1965 

Plate XIV, Fig. 8 

1965 Leiotriletes mecklenburgensis nov. fsp.; H. Doring, pp. 20, 21, pl. 6, figs. 3-6; pl. 5, figs. 1-3. 
1980 Leiotriletes mecklenburgensis (Doring); M. Rogalska (in: Atlas...), p. 68, pl. 14, fig. 8. 

Collection. — MUZ IG 529/43. 
Occurrence. — Margin of the Góry Świętokrzyskie Mts (Lower Toarcian). 

(MR) 
Genus Maculatisporites Doring, 1964 

cf. Maculatisporites granulatus (E. Ivanova, 1961) Doring, 1964 
Plate XIV, Fig. 3 

1961 Lygodium granulatum nov. sp.; E. A. Ivanova, L. G. Markova, p. 94, pl. 24, fig. la, b. 
1964 Macidatisporites granulatus (E. Ivanova) nov. comb,; H. Doring, p. 1, 100, pl. 1, figs. 1-3. 
1980 cf. Maculatisporites granulatus (E. Ivanova) Doring; M. Rogalska (in: Atlas...), p. 69, pl. 14, 

fig. 3. 

Collection. — MUZ IG 529/40. 
Occurrence. — Margin of the Góry Świętokrzyskie Mts (Pliensbachian— 

Toarcian). (MR) 
Genus Murospora Somers, 1952 

Murospora bicollateralis (Rogalska, 1956) Pocock, 1970 
Plate XIV, Fig. 7 
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1956 Sporites bicollateralis nov. sp.; M. Rogalska, p. 41, pl. 29, fig. 4 (holotype) 
1970 Murospora bicollateralis (Rogalska) nov. comb.; S. A. J. Pocock, p. 37, pl. 6, figs. 5, 6 
1980 Murospora bicollateralis (Rogalska) Pocock; M. Rogalska (in: Atlas...), p. 69, pl. 14, fig. 7. 

Collection. — MUZ IG 480/11 (holotype). 
Occurrence. — Margin of the Góry Świętokrzyskie Mts, Fore-Sudetic Mono­

cline (sporadically, Lias). (MR) 

Murospora florida (Balme, 1957) Pocock, 1961 
Plate XII, Fig. 10 

1957 Cingulatisporites floridus nov. sp.; B. E. Balme, p. 26, pl. 5, figs. 60, 61. 
1961 Murospora florida (Balme) nov. comb.; S. A. J. Pocock, p. 1,233, text-figs. 1-7. 
1980 Murospora florida (Balme) Pocock; M. Rogalska (in: Atlas...), p. 69, pl. 12, fig. 10. 

Collection. — MUZ IG 529/29. 
Occurrence. — Extra-Carpathian Poland (Lias—Middle Jurassic). (MR) 

Genus Raistrickia (Schopf, Wilson et Bentall, 1944) 
Potonie et Kremp, 1954 

Plate XIV, Fig. 9 

1976 Raistrickia (Schopf, Wilson et Bentall) Potonie et Kremp; M. Rogalska, p. 42, pl. 20, fig. 282. 
1980 Raistrickia (Schopf, Wilson et Bentall), Potonie et Kremp; M. Rogalska (in: Atlas...), p. 70, 

pl. 14, fig. 9. 

Collection. — MUZ IG 529/44. 
Occurrence. — Margin of the Góry Świętokrzyskie Mts (Domerian—Upper Toarcian). (MR) 

Genus Rogalskaisporites Danze-Corsin et Laveine, 1963 
Rogalskaisporites cicatricosus (Rogalska, 1954) 

Danze-Corsin et Laveine, 1963 
Plate XIV, Fig. 4 

1954 Sporites cicatricosus nov. sp.; M. Rogalska p. 26, pl. 12, fig. 11 (holotype). 
1963 Rogalskaisporites cicatricosus (Rogalska) nov. comb.; P. Danze-Corsin et J. P. Laveine 

(in: P. Briche et al.), p. 80. 
1967 Stereisporites (Rogalskaisporites) cicatricosus (Rogalska, 1954) Danze-Corsin et Laveine, 

1963; E. Schulz, p. 557, pl. 1, figs. 8, 9. 
1976 Rogalskaisporites cicatricosus (Rogalska) Danze-Dorsin et Laveine; M. Rogalska, p. 42, 

pl. 20, fig. 289. 
1980 Rogalskaisporites cicatricosus (Rogalska) Danze-Corsin et Laveine; M. Rogalska (in: At­

las...), p. 70, pl. 14, fig. 4. 

Collection. — M U Z IG 480/12 (holotype), 527/3, 6. 
Occurrence. — Extra-Carpathian Poland (Upper Keuper—Middle Juras­

sic). (MR) 

Genus Trilites Cookson, 1953 
Trilites bossus Couper, 1958 

Plate XIII, Fig. 2 
1958 Trilites bossus nov. sp.; R. A. Couper, p. 148, pl. 25, figs. 11, 12. 
1980 Trilites bossus Couper; M. Rogalska (in: Atlas...), p. 70, pl. 13, fig. 2. 

— . LOWER JURASSIC — MIOSPORES 



SPERMATOPHYTA 59 

Collection. — MUZ IG 529/32. 
Occurrence. — Fore-Sudetic Monocline, Cracow-Częstochowa Upland, 

margin of the Góry Świętokrzyskie Mts, Kujawy (Upper Pliensbachian—Middle 
Jurassic). (MR) 

Genus Trilobosporites (Pant, 1954) Potonie, 1956 
cf. Trilobosporites crassiangularis Dóring, 1965 

Plate XIV, Fig. 6 

1965 Trilobosporites crassiangularis nov. fsp.; H. Doring, p. 54, pl. 23, figs. 3 , 4. 
1980 cf. Trilobosporites crassiangularis Doring; M. Rogalska (in: Atlas...), p. 71, pl. 14, fig. 6. 

Collection. — MUZ IG 529/42. 
Occurrence. — Margin of the Góry Świętokrzyskie Mts (Upper Pliensba­

chian—Toarcian). (MR) 

Genus Undulatisporites Pflug, 1953 
cf. Undulatisporites undulapolus Brenner, 1963 

Plate XIV, Figs. 10, 14 

1963 Undulatisporites undulapolus nov. sp.; G. J. Brenner, p. 72, pl. 24, fig. 1. 
1967 cf. Undulatisporites undulapolus Brenner; G. Norris, p. 87, pl. 10, figs. 6, 7. 
1970 Trachytriletes lineatus nov. sp.; M. Rogalska, p. 53, nom. nud. 
1980 cf. Undulatisporites undulapolus Brenner; M. Rogalska (in: Atlas...), p. 71, pl. 14, figs. 10,14, 

Collection. — MUZ IG 529/45; 49; 527/30. 
Occurrence. — Extra-Carpathian Poland (Lower Pliensbachian—Middle 

Jurassic). (MR) 

Genus Uvaesporites Doring, 1965 
Uvaesporites glomeratus Doring, 1965 

Plate XIV, Figs. 1, 2 
1953 Gymnogramma argenteaeformis nov. sp.; N . A. Bolchovitina, p. 51, pl. 7, fig. 9. 
1965 Uvaesporites glomeratus nov. fsp.: H. Dóring, p. 39, pl. 9, figs. 1-4; pl. 10, figs. 3-7; 

pl. 11, figs. 3, 4. 
1980 Uvaesporites glomeratus Dóring; M. Rogalska (in: Atlas...), p. 71, pl. 14, figs. 1, 2. 

Collection. — MUZ IG 529/39a, b , 527/11. 
Occurrence. — Extra-Carpathian Poland (Lias—Middle Jurassic). (MR) 

Division SPERMATOPHYTA 

Class CYCADOPHYTA 

Order Cycadales 
Family Cycadaceae 

Genus Cycadopites (Wodehouse, 1933) Wilson et Webster, 1946 
Plate XV, Fig. 3 

1954 Cycadinae; M. Rogalska, p. 15, pl. 6, figs. 1-5. 
1958 Cycadopites (Wodehouse, 1933) Wilson et Webster; R. Potonić, p. 92, pl. 11, fig. 127. 
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1976 Cycadopollenites Levet-Carette; M. Rogalska, p. 41, pl. 26, figs. 371, 373, 374, 377; pl. 27, 
figs. 379, 382, 384, 386. 

1980 Cycadopites (Wodehouse) Wilson et Webster; M. Rogalska (in: Atlas...), p. 72, pl. 15, fig 3 . 

Collection. — MUZ IG 529/52. 
Occurrence. — Extra-Carpathian Poland (Lias—Middle Jurassic). (MR) 

Class GINKGOPSIDA 

Order Ginkgoales 

Family Ginkgoaceae 

Genus cf. Ginkgo Linnaeus 
Plate XIV, Figs. 11-13; Plate XV, Fig. 2 

1954 Ginkgo biloba Linnaeus; M. Rogalska, p. 16, pl. 7, figs. 2-4. 
1958 Monosulcites minimus Cookson; R. A. Couper, p. 157, pl. 26, figs. 23-25. 
1976 cf. Ginkgo Linnaeus; M. Rogalska, p. 41, pl. 28, figs. 387-398. 
1980 cf. Ginkgo Linnaeus; M. Rogalska (in: Atlas...), p. 72, pl. 14, figs. 11-13; pl. 15, fig. 2. 

Collection. — MUZ IG 529/46-48, 51. 
Occurrence. — Extra-Carpathian Poland (Lias—Middle Jurassic). (MR) 

Class CONIFEROPSIDA 

Order Coniferales 

Family Araucariaceae 

Genus cf. Agathis Salisbury-
Plate XV, Figs. 4, 5, 7 

1954 cf. Agathis ovata Warburg; M. Rogalska, p. 17, pl. 8, fig. 1. 
1958 Araucariacites australis Cookson; R. A. Couper, p. 151, pl. 27, figs. 3-5. 
1970 cf. Agathis Salisbury; M. Rogalska, p. 50. 
1980 cf. Agathis Salisbury; M. Rogalska (in: Atlas...), p. 73, pl. 15, figs. 4, 5, 7. 

Collection. — MUZ IG 529/53a, b , 55. 
Occurrence. — Extra-Carpathian Poland (Lias—Middle Jurassic). (MR) 

Family Cupressaceae 

Genus Cupressacites Rogalska, 1962 
Cupressacites subgranulatus Rogalska, 1962 

Plate XVI, Figs. 1-3, 7 

1962 Cupressacites subgranulatus nov. sp.; M. Rogalska, p. 505, pl. 2, fig. 20 (holotype). 
1967 Spheripollenites subgranulatus Couper; E. Schulz, p. 599, pl. 19, fig. 5. 
1980 Cupressacites subgranulatus Rogalska; M. Rogalska (in: Atlas...), p. 73, pl. 16, figs. 1-3, 7. 

Collection. — M U Z IG 480/6, 529/58, 59, 63. 
Occurrence. — Cracow-Częstochowa Upland, Fore-Sudetic Monocline, 

western Pomerania, Kujawy, margin of the Góry Świętokrzyskie Mts (Upper 
Pliensbachian—Middle Jurassic). (MR) 
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Family Pinaceae 

Genus Cedrus (Treviranus) Link 
cf. Cedrus libani Lawson 

Plate XV, Figs. 8, 9 

1954 cf. Cedrus libani Lawson; V. V. Sauer, p. 20, pl. 6, figs. 5-8. 
1980 cf. Cedrus libani Lawson; M. Rogalska (in: Atlas...), p. 74, pl. 15, figs. 8, 9. 

Collection. — MUZ IG 529/56a, b. 
Occurrence. — Margin of the Góry Świętokrzyskie Mts (Upper Toarcian, 

Kuiavian.) (MR) 

Genus cf. Picea A. Dietrich 
Plate XVI, Fig. 4 

1950 Type Picea Reissinger; A. Reissinger, p. 110, pl. 15, figs. 18-20; pl. 16, figs. 1-11. 
1954 (?) Picea A. Dietrich; M. Rogalska, p. 19, pl. 9, figs. 1, 2. 
1954 Picea—Pollenit.es cf. alatus R. Potonie; M. Rogalska, p. 18, pl. 8, fig. 4. 
1970 cf. Picea A. Dietrich; M. Rogalska, p. 51. 

1980 cf. Picea A. Dietrich; M. Rogalska (in: Atlas...), p. 74, pl. 16, fig. 4. 

Collection. — MUZ IG 529/60, 527/18. 
Occurrence. — Extra-Carpathian Poland (Upper Keuper, Lias, Middle 

Jurassic, Upper Cretaceous). (MR) 
Genus Pinus Linnaeus 

cf. Pinus (Diploxylon Koehne) 
Plate XV, Fig. 1; Plate XVI, Fig. 5 

1950 Type Pinus silvestris Rudolph; A. Reissinger, p. 110, pl. 17, figs. 1-4. 
1976 cf. Pinus Linnaeus Subgenus Diploxylon Koehne; M. Rogalska, pl. 38, figs. 483-485; 

pl. 39, figs. 486-495; pl. 40, figs. 496-503; pl. 41, figs. 504-514. 
1980 cf. Pinus (Diploxylon Koehne); M. Rogalska (in: Atlas...), p. 74, pl. 15, fig. 1; pl. 16, fig. 5. 

Collection. — MUZ IG 529/50, 61. 
Occurrence. — Extra-Carpathian Poland (Lias—Middle Jurassic). (MR) 

Family Podocarpaceae 

Genus cf. Podocarpus l'Heritier 
Plate XVI, Fig. 6 

1949 cf. Podocarpus sp.; F. Thiergart, p. 15, pl. 2, fig. 2 ; pl. 3, figs. 34, 35. 
1954 cf. Podocarpus l'Heritier; M. Rogalska, p. 21, pl. 10, figs. 3, 5. 
1980 cf. Podocarpus l'Heritier; M. Rogalska (in: Atlas...), p. 75, pl. 16, fig. 6. 

Collection. — MUZ IG 529/62. 

Occurrence. — Extra-Carpathian Poland ("Lias—Middle Jurassic). (MR) 

Class, order, family INCERTAE SEDIS 
Genus Applanopsipollenites (Doring, 1961) 

nov. nom. Levet-Carette, 1964 
Applanopsipollenites dampieri (Balme, 1957) Doring, 1964 

Plate XVII, Fig. 8 
1957 Zonalapollenites dampieri nov. sp.; B. E. Balme, p. 32, pl. 8, figs. 88-90. 

http://Pollenit.es
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1961 Applanopsis dampieri (Balme) nov. comb.; H. Doring, p. 113, pl. 16, figs. 11-15. 
1964 Applanopsipollenites dampieri (Balme) Doring; J. Levet-Carette, p. 107, pl. 6, figs. 13-17. 
1980 Applanopsipollenites dampieri (Balme) Dóring; M. Rogalska (in: Atlas...), p. 75, pl. 17, fig. 8. 

Collection. — MUZ IG 529/71, 527/22. 
Occurrence. — Fore-Sudetic Monocline, Cracow-Częstochowa Upland, 

margin of the Góry Świętokrzyskie Mts (Upper Pliensbachian—Middle Juras­
sic). (MR) 

Applanopsipollenites trilobatus (Balme, 1957) 
Levet-Carette, 1964 

Plate XVII, Fig. 3 

1957 Zonalapollenites trilobatus nov. sp.; B. E. Balme, p. 33, pl. 8, figs. 91, 92. 
1964 Applanopsipollenites trilobatus (Balme) nov. comb.; J. Levet-Carette, p. 108, pl. 6, figs. 20, 21. 
1980 Applanopsipollenites trilobatus (Balme) Levet-Carette; M. Rogalska (in: Atlas...), p. 76, 

pl. 17, fig. 3. 

Collection. — MUZ IG 529/66. 
Occurrence. — Extra-Carpathian Poland (Upper Lias—Middle Jurassic). 

(MR) 

Genus Cerebropollenites Nilsson, 1958 
Cerebropollenites macroverrucosus (Thiergart, 1949) E. Schulz, 1967 

Plate XVII, Fig. 10 

1949 Pollenites macroverrucosus nov. sp.; F. Thiergart, p. 17, pl. 2, fig. 19. 
1954 cf. Pollenites macroverrucosus Thiergart; M. Rogalska, p. 20, pl. 9, fig. 6. 
1967 Cerebropollenites macroverrucosus (Thiergart) nov. comb.; E. Schulz, p. 603, pl. 21, figs. 

4-6. 
1980 Cerebropollenites macroverrucosus (Thiergart) E. Schulz; M. Rogalska (in: Atlas...), p. 76, 

pl. 17, fig. 10. 

Collection. — MUZ IG 529/72, 527/25. 
Occurrence. — Extra-Carpathian Poland (Lias—Middle Jurassic). (MR) 

Genus Chasmatosporites Nilsson, 1958 
Chasmatosporites apertus (Rogalska, 1954) Nilsson, 1958 

Plate XVII, Fig. 9 

1954 Pollenites apertus nov. sp.; M. Rogalska, p. 23, pl. 12, fig. 13 (holotype). 
1958 Chasmatosporites apertus (Rogalska) nov. comb.; T. Nilsson, p. 56, pl. 4. figs. 5, 6. 
1980 Chasmatosporites apertus (Rogalska) Nilsson; M. Rogalska (in: Atlas...), p. 76, pl. 17, fig. 9. 

Collection. — MUZ IG 480/4 (holotype). 
Occurrence. — Cracow-Częstochowa Upland, Fore-Sudetic Monocline, 

western Pomerania, Kujawy, margin of the Góry Świętokrzyskie Mts (Lias) 
(MR) 

Genus Classopollis Pflug, 1953 
Classopollis torosus (Reissinger, 1950) Couper, 1958 

Plate XV, Figs. 6, 10 

1950 Pollenites torosus nov. sp.; A. Reissinger, p. 116, pl. 14, fig. 20. 
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1958 Classopollis torosus (Reissinger) nov. comb.; R. A. Couper, p. 156, pl. 28, figs. 2-7. 
1980 Classopollis torosus (Reissinger) Couper; M. Rogalska (in: Atlas...), P- 77, pl. 15, figs. 6, 10. 

Collection. — MUZ IG 529/54, 57. 
Occurrence. — Extra-Carpathian Poland (Lias — frequent and abundant, 

Middle Jurassic). (MR) 

Genus Clavatipollenites Couper, 1958 
Clavatipollenites hughesii Couper, 1958 

Plate XVII, Figs. 6, 7 

1958 Clavatipollenites hughesii nov. sp.; R. A. Couper, p. 159, pl. 31, figs. 19-22. 
1980 Clavatipollenites hughesii Couper; M. Rogalska (in: Atlas...), p. 77, pl. 17, figs. 6, 7. 

Collection. — MUZ IG 529/69, 70. 
Occurrence. — Kujawy, Fore-Sudetic Monocline, margin of the Góry Świę­

tokrzyskie Mts (Lias). (MR) 

Genus Inaperturopollenites Pflug, 1952 emend. Potonie, 1958 
Inaperturopollenites elatoides Rogalska, 1962 

Plate XVII, Fig. 2 

1956 cf. Asplenium Linnaeus; M. Rogalska, p. 17, pl. 6, figs. 2-7; pl. 7, figs. 1, 2 ; pl. 6, fig. 6 (holo­
type). 

1956 cf. Pollenites verrucosus nov. sp.; M. Rogalska, p. 45, pl. 32, figs. 5, 6, 8. 
1962 Inaperturopollenites elatoides nov. nom.; M. Rogalska, pl. 3. 
1976 Inaperturopollenites elatoides Rogalska; M. Rogalska, p. 41, pl. 49, figs. 618, 620-622. 
1980 Inaperturopollenites elatoides Rogalska; M. Rogalska (in: Atlas...), p. 78, pl. 17, fig. 2. 

Collection. — MUZ IG 529/65, 527/5, 19. 
Occurrence. — Extra-Carpathian Poland (Lias—Middle Jurassic). (MR) 

Inaperturopollenites laevis (Rogalska, 1962) Rogalska, 1976 
Plate XVII, Fig. 11 

1962 Irrimales laevis nov. sp.; M. Rogalska, p. 503, pl. 1. figs. 10-12, fig. 10 (holotype). 
1970 Rotundipollenites laevis Rogalska nomen nudum; M. Rogalska, p. 52. 
1976 Inaperturopollenites laevis (Rogalska) nov. comb.; M. Rogalska, p. 41, pl. 50, figs. 627, 629, 

631-635. 
1980 Inaperturopollenites laevis (Rogalska) Rogalska; M. Rogalska (in: Atlas...), p. 78, pl. 17, 

fig. 11. 

Collection. — MUZ IG 529/73, 527/31. 
Occurrence. — Cracow-Częstochowa Upland, margin of the Góry Święto­

krzyskie Mts, Fore-Sudetic Monocline (Lias—Middle Jurassic). (MR) 

Genus Perinopollenites Couper, 1958 
Perinopollenites elatoides Couper, 1958 

Plate XVII, Figs. 1, 4, 5 

1958 Perinopollenites elatoides nov. sp.; R. A. Couper, p. 152, pl. 27, figs. 9-11. 
1980 Perinopollenites elatoides Couper; M. Rogalska (in: Atlas...), p. 79, pl. 17, figs. 1, 4, 6. 

Collection. — MUZ IG 529/64, 67, 69. 
Occurrence. — Extra-Carpathian Poland (Lias—Middle Jurassic). (MR) 
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MEGASPORES 7 

General characteristics. (TM). The characterization of the megaspores 
has been prepared on the basis of a material coming from many boreholes drilled 
in the extra-Carpathian area of Poland, although of decisive importance in this 
respect were profiles of north-western Poland in which intercalations of marine 
deposits with fauna were found. The results of megaspore studies, combined 
with those of faunal research, served as a basis for dividing the epicontinental 
Lias deposits in which considerable role was played by megaspores as strati­
graphic indices (T. Marcinkiewicz, 1971). The differentiation of three mega­
spore assemblages in the Lias (Table 7) was allowed by differences in specific 
composition, as well as by changes in the vertical distribution of more characte­
ristic and common species. These assemblages are marked by a predominance 
of one or two species, with a simultaneous presence of other megaspore occurring 
in smaller numbers. 

The megaspore assemblage of Nathorstisporites hopliticus. — In this assem­
blage, in addition to such long-range species as Horstisporites areolatus (Harris) 
Potonie, H. harrisi (Murray) Potonie and Tńleites candoris Marcinkiewicz, 
a particular attention in also attracted by an aboundant occurrence of Nathorsti­
sporites hopliticus Jung, a species which, as follows from other authors' studies, is an 
important guide fossil of the floristic T. schenki (Lias a x - 2 ) zone in East Green­
land (T. M. Harris, 1935) and its coeval equivalents in Europe (C. A. Wicher, 
1951; B. Lundblad, 1956; W. Jung, 1960; J. Rusbiilt, M. Petzka, 1964; E. Dreyer, 
1967; H. J. Will, 1969; H. Gry, 1969; F. Bertelsen, O. Michelsen, 1970; T. Mar­
cinkiewicz, 1969, 1971) as well as Australia (M. E. Dettmann, 1961). 

In Poland, the vertical range of Nathorstisporites hopliticus Jung corresponds 
to that of the Mechowo Beds. The dissappearance of spores of this species in the 
uppermost member of the Mechowo Beds, observed in some profiles of north-
-western Poland, is distinctly connected with the intensification of marine in­
fluence, explained by R. Dadlez (1964) as related to the maximum transgression 
of the Lower Sinemurian (Lias <x3) in the area of Western Europe. 

The megaspore assemblage of Horstisporites planatus. — This assemblage 
is marked by the presence of species already known from Lower Lias and, con­
sequently, being of no major stratigraphic importance. Of new species, occurring 
here for the first time, attention is attracted by a fairly abundant and regular 
occurrence of Horstisporites planatus (Marcinkiewicz) Marcinkiewicz, a species 
which appears in the Radowo Beds (Lias p) and also occurs in the Łobez Beds 
(Lias Y) the age of which is documented by a guide ammonite fauna. It passes to 
the higher members of the Lias where it does not play important role any more. 

Among the rarely occurring species, so far not recorded in earlier deposits, 
noteworthy are Hughesisporites pustulatus Marcinkiewicz, Bacutriletes spicatus 
(Marcinkiewicz) Marcinkiewicz and B. clavatus Marcinkiewicz. 

The megaspore assemblage of Paxillitriletes phyllicus. — A characteristic 
overlap of the occurrence of Horstisporites planatus (Marcinkiewicz) Marcin­
kiewicz, known from the Middle Lias, and Minerisporites institus Marcinkiewicz, 
as well as Paxillitriletes phyllicus (Murray) Hall et Nicolson is observed in the 
upper part of the Komorowo Beds (Lias 8). The first, not numerous occurrence 
of these species is noteworthy since they make up a basis for distinguishing of 
the P. phyllicus the megaspore assemblage. The most abundant occurrence of 

'Systematics according to R. Potonie (1956, 1958, 1960, 1966, 1970). 



PROXIMEGERMINANTES 65 

T a b l e 7 
Stratigraphic ranges of more important species of the Lower Jurassic 

megaspores of Poland (T. Marcinkiewicz) 

these species is related with the overlying Gryfice Beds (Lias e) . The Kamień 
Beds, overlying this series, display a numerical decrease of this assemblage. 

Outside Poland, a similar assemblage was found in the so-called green series 
of the Lower Toarcian in the area of the German Democratic Republic (J. Rus-
bult, M. Petzka, 1964; N. Stoermer, W. Wienholz, 1967), which confirms the 
importance of the assemblage of P. phyllicus as an guide assemblage of the Upper 
Lias deposits, in particular those of the Lower Toarcian. 

Anteturma PROXIMEGERMINANTES Potonie, 1970 

Turma Triletes—Azonales (Reinsch, 1881) Potonie, 1970 
Subturma Azonotriletes Luber, 1935 

Infraturma Laevigati—Quasilaevigati (Bennie et Kidston, 
1886), Potonie, 1970 

Genus Trileites (Erdtman, 1945, 1947) Potonie, 1956 
Trileites murrayi (Harris, 1961) Marcinkiewicz, 1971 

Plate XVIII, Fig. 1 



66 LOWER JURASSIC — MEGASPORES 

1939 Triletes species "A"; N. Murray, text-fig. 11, p. 484. 
1961 Triletes murrayi sp. nov.; T. M. Harris, p. 64, text-fig. 20A—F, fig. 21A, B. 
1971 Trileites murrayi (Harris) comb, n.; T. Marcinkiewicz, p. 31, pl. 1, figs. 6-8. 
1980 Trileites murrayi (Harris) Marcinkiewicz; T. Marcinkiewicz (in: Atlas...), p. 81, pl. 18, fig. 1. 

Collection. — MUZ IG 506/19/76M. 

Occurrence. — Extra-Carpathian Poland (Domerian—Toarcian). (TM) . 

Trileites piramidalis Marcinkiewicz, 1960 
Plate XIX, Fig. 1 

1960 Trileites piramidalis sp. nov.; T. Marcinkiewicz, p. 717, pl. 2, fig. 2. 
1980 Trileites piramidalis Marcinkiewicz; T. Marcinkiewicz (in: Atlas...), p. 82, pl. 19, fig. 1. 

Collection. — MUZ IG 506/109/76M (holotype). 
Occurrence. — Cracow-Częstochowa Upland (Lower Toarcian). (TM) 

Trileites candoris Marcinkiewicz, 1960 
Plate XVIII, Figs. 2, 3 

1960 Trileites candoris sp. nov.; T. Marcinkiewicz, p. 717, pl. 1. fig. 6. 
1961 Triletes turbanaeformis sp. nov.; T. M. Harris, pp. 68, 69, text-fig. 21C—F. 
1971 Trileites turbanaeformis (Harris) comb, n.; T. Marcinkiewicz, p. 32, pl. 3, fig. 1. 
1980 Trileites candoris Marcinkiewicz; T. Marcinkiewicz (in: Atlas...), p. 82, pl. 18, figs. 2, 3. 

Collection. — MUZ IG 506/12/76M (holotype), 506/13/76M. 
Occurrence. — Extra-Carpathian Poland (Upper Rhaetic, Lower Jurassic). 

(TM) 

Infraturma Apiculati (Bennie et Kidston, 1886) Potonie, 1956 

Genus Margaritatisporites Marcinkiewicz, 1962 
Margaritatispońtes regalis Marcinkiewicz, 1962 

Plate XVIII, Fig. 4 

1962 Margaritatisporites regalis n. sp.; T. Marcinkiewicz, p. 473, pl. 7, fig. 4. 
1980 Margaritatisporites regalis Marcinkiewicz; T. Marcinkiewicz (in: Atlas...), p. 82, pl. 18, fig. 4. 

Collection. — MUZ IG 506/44/76M (holotype). 
Occurrence. — North-western Poland (Pliensbachian). (TM) 

Genus Bacutriletes (van der Hammen, 1954) Potonie, 1956 
Bacutriletes clavatus Marcinkiewicz, 1960 

Plate XIX, Figs. 2-4 

1960 Bacutriletes? clavatus sp. nov.; T. Marcinkiewicz, p. 719, pl. 3, figs. 6, 7. 
1971 Bacutriletes clavatus Marcinkiewicz; T. Marcinkiewicz, p. 34, pl. 8, figs. 3-9. 
1980 Bacutriletes clavatus Marcinkiewicz; T. Marcinkiewicz (in: Atlas...), p. 83, pl. 19, figs. 2-4. 

Collection. — MUZ IG 506/45/76M (holotype), 506/46/76M; 506/47/76 M. 
Occurrence. — Extra-Carpathian Poland (Pliensbachian—Toarcian). (TM) 

Bacutriletes spicatus (Marcinkiewicz, 1962) 
Marcinkiewicz, 1971 

Plate XIX, Figs. 5, 6 
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1962 Echitriletes spicatus n. sp.; T. Marcinkiewicz, p. 475, pl. 5, fig. 7. 
1971 Bacutriletes spicatus (Marcinkiewicz) comb, n.; T. Marcinkiewicz, pp. 34, 35, pl. 9, figs. 8, 9; 

pl. 10. figs. 1, 2. 
1980 Bacutriletes spicatus (Marcinkiewicz) Marcinkiewicz; T. Marcinkiewicz (in: Atlas...), p. 83, 

pl. 29. figs. 5, 6. 

Collection. — MUZ IG 506/48/76M (holotype), 506/50/76M. 
Occurrence. — Extra-Carpathian Poland (Pliensbachian—Lower Toarcian). 

(TM) 

Genus Biharisporites Potonie, 1956 
Biharisporites scaber Marcinkiewicz, 1960 

Plate XVIII, Figs. 5-7 

1960 Biharisporites scabrus sp. nov.; T. Marcinkiewicz, p. 719, pl. 3, figs. 4, 5. 
1971 Biharisporites scaber Marcinkiewicz; T . Marcinkiewicz, p. 34, pl. 7, figs. 6, 7; pl. 8, figs. 1, 2. 
1980 Biharisporites scaber Marcinkiewicz; T. Marcinkiewicz (in: Atlas...), p. 83, pl. 18, figs. 5-7. 

Collection. — MUZ IG 506/41/76M (holotype), 506/42/76M. 
Occurrence. — Extra-Carpathian Poland (Toarcian). (TM) 

Genus Echitriletes (van der Hammen, 1954) Potonie, 1956 
Echitriletes hispidus Marcinkiewicz, 1960 

Plate XIX, Figs. 7-9 

1960 Echitriletes hispidus sp. nov.; T. Marcinkiewicz, pl. 4, fig. 1. 
1961 Triletes russus Harris sp. nov.; T. M. Harris, pp. 55-57, text-fig. 17F—J. 
1980 Echitriletes hispidus Marcinkiewicz; T. Marcinkiewicz (in: Atlas...), p. 84, pl. 19, figs. 7-9. 

Collection. — MUZ IG 506/51/76M (holotype), 506/52/76M, 506/53/76M. 
Occurrence. — Extra-Carpathian Poland (Toarcian). (TM) 

Infraturma Murornati Potonie et Kremp, 1954 

Genus Horstisporites Potonie, 1956 
Horstisporites areolatus (Harris 1935), Potonie, 1956 

Plate XX, Figs. 1-3 

1935 Triletes areolatus sp. nov.; T. M. Harris, pp. 158, 159, pl. 26, figs. 3, 10. 
1956 Horstisporites areolatus (Harris) nov. comb.; R. Potonie, p. 45. 
1980 Horstisporites areolatus (Harris) Potonie; T. Marcinkiewicz (in: Atlas...), p. 84, pl. 20, figs. 

1-3. 

Collection. — MUZ IG 506/69/76M, 506/70/76M, 506/73/76M. 
Occurrence. — Extra-Carpathian Poland (Hettangian—Lower Toarcian). 

(TM) 

Horstisporites planatus (Marcinkiewicz, 1960) 
Marcinkiewicz, 1971 

Plate XXI, Figs. 4-6 

1960 Maexisporites planatus sp. nov.; T. Marcinkiewicz, p. 718, pl. 3, fig. 2. 
1971 Horstisporites planatus (Marcinkiewicz) comb, nov.; T. Marcinkiewicz, p. 36, pl. 12, figs. 1-9. 
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1980 Horstisporites planatus (Marcinkiewicz) Marcinkiewicz; T. Marcinkiewicz (in: Atlas...), 
p. 84, pl. 21, figs. 4-6. 

Collection. — MUZ IG 506/56/76M (holotype), 506/57/76M, 506/58/76M. 
Occurrence. — Extra-Carpathian Poland (Upper Sinemurian—Lower 

Toarcian). (TM) 

Horstisporites harrisi (Murray, 1939) Potonie, 1956 
Plate XXI, Figs. 1-3 

1939 Triletes harrisi sp. nov.; N . Murray, p. 480, text-fig. 1, 2. 
1956 Horstisporites harrisi (Murray) nov. comb.; R. Potonie, p. 45. 
1960 Horstisporites semireticulatus nov. spec; W. Jung, pp. 142-144, pl. 38, figs. 31-38. 
1960 Erlansonisporites reticulatus (Zernd) comb, nov.; T. Marcinkiewicz, pp. 720, 721, pl. 5, 

fig. 3. 
1980 Horstisporites harrisi (Murray) Potonie; T. Marcinkiewicz (in: Atlas...), p. 85, pl. 21, figs. 1-3. 

Collection. — MUZ IG 506/60/76M, 506/61/76M, 506/64/76M. 
Occurrence. — Extra-Carpathian Poland (Sinemurian—Toarcian). (TM) 

Genus Erlansonisporites Potonie, 1956 
Erlansonisporites sparassis (Murray, 1939) Potonie, 1956 

Plate XX, Figs. 4, 5; Plate XXI, Fig. 7 

1939 Triletes sparassis sp. nov.; N . Murray, pp. 480-482, text-figs. 3, 4. 
1956 Erlansonisporites sparassis (Murray) nov. comb.; R. Potonie, p. 47. 
1980 Erlansonisporites sparassis (Murray) Potonie; T. Marcinkiewicz (in: Atlas...), p. 85, pl. 20, 

figs. 4, 5; pl. 21, fig. 7. 

Collection. — MUZ IG 506/81/76M, 506/82/76M, 506/85/76M. 
Occurrence. — Extra-Carpathian Poland (Upper Domerian—Toarcian). 

(TM) 

Erlansonisporites excavatus Marcinkiewicz, 1962 
Plate XXI, Fig. 8; Plate XXII, Figs. 1, 2 

1962 Erlansonisporites excavatus sp. nov.; T. Marcinkiewicz, pp. 476, 477, pl. 11, figs. 3-6. 
1980 Erlansonisporites excavatus Marcinkiewicz; T. Marcinkiewicz (in: Atlas...), p. 86, pl. 21, 

fig. 8; pl. 22, figs. 1, 2. 

Collection. — MUZ IG 506/77/76M (holotype), 506/79/76M. 
Occurrence. — Extra-Carpathian Poland (Toarcian). (TM) 

Subturma Lagenotriletes Potonie et Kremp, 1954 

Infraturma Trifoliati, Barbati Potonie, 1970 

Genus Hughesisporites Potonie, 1956 
Hughesisporites pustulatus Marcinkiewicz, 1962 

Plate XXIII, Figs. 3-5 

.'I960 Hughesisporites stillarus sp. nov.; T. Marcinkiewicz, p. 723, pl. 7, figs. 4, 5. 
1962 Hughesisporites pustulatus Marcinkiewicz n. sp.; T. Marcinkiewicz, p. 478, pl. 12, fig. 4. 
1980 Hughesisporites pustulatus Marcinkiewicz; T. Marcinkiewicz (in: Atlas...), p. 86, pl. 23, figs. 
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Collection. — MUZ IG 506/99/76M (holotype), 506/100/76M. 
Occurrence. — Extra-Carpathian Poland (Upper Pliensbachian). (TM) 

Genus Paxillitriletes Hall et Nicolson, 1973 
Paxillitriletes phyllicus (Murray, 1939) Hall et Nicolson, 1973 

Plate XXIII, Figs. 6, 7 

1939 Triletes phyllicus sp. nov.; N . Murray, p. 482, text-figs. 7, 8. 
1961 Triletes phyllicus Giant form; T. M. Harris, pp. 50-52, text-fig. 14K. 
1971 Thomsonia phyllica (Murray) Potonie; T. Marcinkiewicz, p. 40, pl. 21, figs. 3-8. 
1973 Paxillitriletes phyllicus (Murray) comb, nov.; J. W. Hall, D . H. Nicolson, pp. 319, 320. 
1980 Paxillitriletes phyllicus (Murray) Hall et Nicolson: T. Marcinkiewicz (in: Atlas...), p. 86, 

pl. 23, figs. 6, 7. 

Collection. — MUZ IG 506/101/76M, 506/102/76M*. 
Occurrence. — Extra-Carpathian Poland (Upper Pliensbachian—Toarcian). 

(TM) 

Genus Nathorstisporites Jung, 1958 
Nathorstisporites hopliticus Jung, 1958 

Plate XXIII, Figs. 11-13 

1926 Lycostrobus scotti Nathorst; T. M. Harris, p. 50, pl. 10, fig. 1. 
1958 Nathorstisporites hopliticus nov. spec; W. Jung, pp. 121-123, pl. 3, figs. 1, 6, 9-11. 
1980 Nathorstisporites hopliticus Jung; T. Marcinkiewicz (in: Atlas...), p. 87, pl. 23, figs. 11-13. 

Collection. — MUZ IG 506/103-105/76M. 
Occurrence. — Extra-Carpathian Poland (Hettangian—Lower Sinemurian). 

(TM) 

Turma Triletes—Zonales (Bennie et Kidston, 1886 von Ibrahim) 
Potonie, 1970 

Subturma Zonotriletes Waltz, 1935 

Infraturma Zonati Potonie et Kremp, 1954 

Genus Minerisporites Potonie, 1956 
Minerisporites institus Marcinkiewicz, 1960 

Plate XXII, Figs. 5-7 

1960 Minerisporites institus sp. nov.; T. Marcinkiewicz, pp. 722, 723, pl. 6, figs. 4, 5. 
1971 Minerisporites richardsoni (Murray) Potonie; T. Marcinkiewicz, pp. 38, 39, pl. 17, figs. 6, 7; 

pl. 18, figs. 1-6. 
1980 Minerisporites institus Marcinkiewicz; T. Marcinkiewicz (in: Atlas...), p. 87, pl. 22, figs. 5-7. 

Collection. — MUZ IG 506/94/76M (holotype), 506/95/76M, 506/97/76M. 
Occurrence. — Extra-Carpathian Poland (Upper Pliensbachian—Toarcian). 

(TM) 

Minerisporites volucris Marcinkiewicz, 1960 
Plate XXII, Figs. 3, 4, 8; Plate XXIII, Figs. 1, 2 

I960 Minerisporites volucris sp. nov.;*T. Marcinkiewicz, p. 723, pl. 7, figs. 1-3. 
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1980 Minerisporites volucris Marcinkiewicz; T. Marcinkiewicz (in: Atlas...), P- 88, pl. 22, figs. 3 , 4 , 
8; pl. 23, figs. 1, 2. 

Collection. — MUZ IG 506/89/76M (holotype), 506/90/76M, 506/92/76M. 
Occurrence. — Extra-Carpathian Poland (Toarcian). (TM) 

Anteturma VARIEGERMINANTES Potonie, 1970 

Turma Aletes, Kryptaperturates, Potonie, 1970 

Subturma Appendiciferentes Potonie, 1970 
Kryptaperturates, Varia 

• Genus Aneuletes Harris, 1961 
Aneuletes patera Harris, 1961 

Plate XXIII, Figs. 8-10 

1960 Sporites sp.; T. Marcinkiewicz, p. 716, pl. 1, figs. 1, 2. 
1961 Aneuletes patera sp. nov.; T. M. Harris, pp. 69, 70, text-figs. 22A—F. 
1980 Aneuletes patera Harris; T. Marcinkiewicz (in: Atlas...), p. 88, pl. 23, figs. 8-10. 

Collection. — MUZ IG 506/106-108/76M. 
Occurrence. — Extra-Carpathian Poland (Toarcian). (TM) 



E X P L A N A T I O N S A N D P L A T E S 

F A U N A — I N V E R T E B R A T E S 

Foraminiferida 

PLATE I 

Fig. 1. Ammodiscus siliceus (Terquem), X 35, Przyton borehole (western Pomerania), depth 242 m; 
MUZ IG 5651/1974/F; U. jamesoni zone 

Fig. 2. Prodentalina terquemi (d'Orbigny), X 35, Mechowo IG 1 borehole (western Pomerania), 
depth 650 m; MUZ IG 5652/1974/F; U. jamesoni zone 

Fig. 3. Marginulina interrupta Terquem, x 5 4 , Gołańcz borehole (western Pomerania), depth 
274 m; MUZ IG 5654/1974/F; 17. jamesoni zone 

Fig. 4. Marginulina prima burgundiae Terquem, X43, a, b — Gołańcz borehole (western Po­
merania), depth 274 m; MUZ IG 5655/1974/F; U. jamesoni zone 

Fig. 5. Tristix Hasina (Berthelin), X 43, Wolin IG 1 borehole (western Pomerania), depth 1,022 m; 
MUZ IG 5653/1974/F; Upper Carixian (?Lower Domerian) 

Fig. 6. Frondicularia (Ichthyolaria) terquemi d'Orbigny, X 43, Kamień Pomorski IG 1 borehole 
(western Pomerania), depth 270 m; MUZ IG 5656/1974/F; U. jamesoni zone 

Fig. 7. Frondicularia (Ichthyolaria) bicostata d'Orbigny, X43, Wolin IG 1 borehole (western 
Pomerania), depth 952-957.5 m; MUZ IG 5658/1974/F; P. apyrenum subzone 

Fig. 8. Brizalina liasica amalthea (Brand), X 82, Wolin IG 1 borehole (western Pomerania), 
depth 952-957.5 m; MUZ IG 5657/1974/F; P. apyrenum subzone 

Figs. 1-8 — photographs by J. Modrzejewska 

Bivalv ia 

PLATE II 

Fig. 1. Dacryomya zieteni (Brauns), X 2.4, Szydłowiec 1 borehole (margin of the Góry Święto­
krzyskie Mts), depth 22.7-22.9 m; MUZ IG 436/II/6; Gielniów Series — Carixian 

Fig. 2. Palaeoneilo bornholmiensis (Seebach), X 2.7, Radowo Male 2 borehole (western Pomerania), 
depth 179.5 m; MUZ IG 520/II/6; U. jamesoni zone 

Fig. 3. Palaeoneilo galatea (d'Orbigny), X 2.8, Mechowo 1 borehole (western Pomerania), depth 
627.4 m; MUZ IG 520/11/23; U. jamesoni zone 

Fig. 4. Meleagrinella substriata (Miinster), X2.9, Sidłowo borehole (western Pomerania), depth 
261 m; MUZ IG 520/11/36; Lower Toarcian 

Fig. 5. Chlamys (Aequipecten) priscus (Schlotheim), X 1.7, Radowo Małe 6 borehole (western 
Pomerania), depth 136.14 m; MUZ IG 520/11/46; U. jamesoni zone 

Fig. 6. Cardinia ingelensis Troedsson, X 1.4, Rycerzew borehole (Kujawy), depth 383.8 m; MUZ 
IG 520/II/1; .'Lower Hettangian 

Fig. 7. Cardinia sp., X l . 7 , Szydłowiec 1 borehole (margin of the Góry Świętokrzyskie Mts), 
depth 22.7-22.9 m; MUZ IG 436/II/7; Gielniów Series — Carixian 

Fig. 8. Pronoella ( ?Gythemon) sp. (cf. elongata Cox), X 1.5, a — left valve, b — dorsal side, Szydło­
wiec 1 borehole (margin of the Góry Świętokrzyskie Mts), depth 22.7-22.9 m; MUZ IG 
436/11/10; Gielniów Series — Carixian 

Figs. 1-8 — photographs by D. Oleksiak 
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A m m o n i t i d a 

PLATE III 

Fig. 1. Tragophylhceras cf. loscombi (Sowerby), X 1, świnoujście 1 borehole (western Pomerania), 
depth 758 m; MUZ IG 520/11/64; B. luridum subzone 

Fig. 2. Hypoxynoticeras sphenonotum (Monke), X2.5, Gołańcz borehole (western Pomerania), 
depth 273.7 m; MUZ IG 520/11/52; U. jamesoni zone 

Fig. 3. Platypleuroceras aureum (Simpson), X 1, a — lateral view, b — ventral side, Kamień 
Pomorski IG 1 borehole (western Pomerania), depth 277 m; MUZ IG 520/11/63; U. jame­
soni zone 

Fig. 4. Uptonia sp., X2.3, Strzmiele 5 borehole (western Pomerania), depth 261.98 m; MUZ IG 
520/11/58; U. jamesoni zone 

Fig. 5. Acanthopleuroceras maugenesti (d'Orbigny), X0.9, Mechowo IG 1 borehole (western 
Pomerania), depth 627.4 m; MUZ IG 520/11/60; A. valdani subzone 

Fig. 6. Acanthopleuroceras valdani (d'Orbigny), X 1, Rokita IG 1 borehole (western Pomerania), 
depth 838 m; MUZ IG 520/11/61; A. valdani subzone 

Fig. 7. Beanieeras sp. (ex gr. luridum Simpson), X 1, Świnoujście 1 borehole (westernPomerania), 
depth 758 m; MUZ IG 520/11/62; B. luridium subzone 

Fig. 8. Amaltheus sp. (ex gr. margaritatus Montfort), X 1, Wolin IG 1 borehole (western Po­
merania), depth 977.9 m; MUZ IG 520/11/65; P. apyrenum subzone 

Fig. 9. Pieuroceras solare (Phillips), X 1, Wolin IG 1 borehole (western Pomerania), depth 955.4 m; 
MUZ IG 520/11/66; P. apyrenum subzone 

Fig. 10. Pieuroceras cf. quadratum Howarth, X 1, Wolin IG 1 borehole (western Pomerania), 
depth 955.4 m; MUZ IG 520/11/67; P. apyrenum subzone 

Figs. 1-10 — photographs by D. Oleksiak and R. Ufhal 

Belemnit ida 

PLATE IV 

Fig. 1. Rhabdobelus exilis (d'Orbigny), X 1.5, specimen in the adult stage of development: a — 
lateral view, b — brachial side; Trzebionka (Cracow-Częstochowa Upland); IGP UW Bj. 
740; Bathonian (Lias specimen lacking) 

Fig. 2. Nannobelus acutus (Miller), X l , specimen in the adult stage of development; Kościeliska 
Valley (Tatra Mts); Nat. Hist. Mus. AN Ukr. SSR Lvov N 5099; Lias 

Fig. 3. Atractites wittei (Mojsisovics), X 1, specimen in the adult stage of development; Szaflary 
(Tatra Mts); Nat. Hist. Mus. AN Ukr. SSR Lvov N 5924; A. margaritatus zone 

Fig. 4. Magateuthis rhenanus (Oppel), X 1, specimen in the adult stage of development; Zaskale 
(Tatra Mts); Nat. Hist. Mus. AN Ukr. SSR Lvov; L. murchisonae zone 

Fig. 5. Dactyloteuthis irregularis (Schlotheim), x 1.5, specimen in the adult stage of development: 
a — lateral view, b — brachial side; Ogrodzieniec (Cracow-Częstochowa Upland); IGP 
UW Bj. 703: Lower Callovian (Lias specimen lacking) 

Fig. 6. Salpingoteuthis acuarius (Schlotheim), x l , specimen in the adult stage of development; 
a — transverse section, b — whole specimen; Orawa (Tatra Mts); Nat. Hist. Mus. AN 
Ukr. SSR Lvov N 5059; Upper Lias 

Figs. 1-6 — photographs by E. Wyrzykowska 

Miscellanea 

PLATE V 

Fig. 1, 2. Calycraterion samsonowiczi Karaszewski, 1 — X0.6, 2 — X0.7; margin of the Góry 
Świętokrzyskie Mts; MUZ IG 1285/II/1, 2 ; Skłoby Series — Hettangian 

Fig. 3. Lenticraterion bohdanowiczi Karasyewski, X0.9, margin of the Góry Swietokrzvskie Mts; 
MUZ IG 1289/II/1-3; Gielniów Series — Carixian 

Plates V-VIII — photographs by D. Oleksiak 
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PLATE VI 

Fig. 1. Calycraterion samsonowiczi minor Karaszewski, X0.5; Końskie region (margin of the 
Góry Świętokrzyskie Mts); MUZ IG 1285/II/4; lower part of the Ostrowiec Series — 
Sinemurian 

PLATE VII 

Fig. 1. Flabellichnus lewinskii Karaszewski, X0.5; Końskie region (margin of the Góry Święto­
krzyskie Mts); MUZ IG 1285/II/7; Lower Sinemurian 

PLATE VIII 

Figs. 1, 2. Umbonichnus czarnockii Karaszewski, 1 — X 0.8, 2 — X 0.9, lateral view; Przysucha 
region (margin of the Góry Świętokrzyskie Mts); MUZ IG 1361/II/1; Pliensbachian 

Figs. 3, 4. Umbonichnus czarnockii (?var. minor) Karaszewski, X l , Opoczno region (margin of 
the Góry Świętokrzyskie Mts); MUZ IG 1361/II/2; Toarcian 
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