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VVarm-water foraminifer assemblages Indicate that the area of the Polish Low­
lands have been situated within the extend of Influences of the Mediterranean •
province In the Priabonian. The paper presents a first attempt to summarize the
avaUable data on Influences of that province In the extra-Carpathian Poland. The
stratigraphic setting of the described species and ecological and bathymetric con­
ditions In the basin are reconstructed on the basis of comparisons with coeval
assemblages of the same type from other countries and correlation with nanno­
plankton datlngs. The migration of warm water species from areas adjoining the
Carpathian geosyncline far to the north are explained as due to tectonic pulses
of the Pyrenean phase of the Alpine orogeny. The foraminifer microfauna ap­
pears clearly different In character from the coeval one from Northern Poland
(Leba Elevation and Puck Embayment).

Key w 0 r d s: Foraminifers, micropaleontology, ecology, paleogeography, Pri­
abonian, Polish Lowlands.
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INTRODUCTION

The litho- and biostratigraphy of Paleogene strata from the Fore-Su­
detic Monocline and Kujawy area have been studied by several authors
including Dyjor (1970, 1974, 1978), Pozaryski (1954), MatI and Smigielska
(1977), Odrzywolska-Bienkowa (1966, 1973, 1975), Cimaszewski (1964) and
Ciuk (1967). However, microfauna remained unknown from these regions.
The present paper is aimed at filling up that gap as 'well as to emphasize
the recorded influences of the Mediterranean paleobiogeographic province.

The studied material comes from the Geological Institute boreholes
Sieroszowice, Miech6w, Globice, Izbica Kujawska, Lanieta and Augusty­
nowo. Mor,eover, S. Dyjor (Lower Silesian Branch of the Geological Insti­
tut , Wrodaw) kindly supplied material from the boreholes Kur6w Maly
and Jerzmanowa. In that material, there were found 87 foraminifers spec-
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manowa Eocene Beds - for mudstone-carbonate rocks from the Glog6w­
Jerzmanowa area. Rocks from the top of the sequence, yielding Oligocene
elements, he assigned to the Lubuska Series, characterized by predomin­
ance of sandy facies on the carbonate, Odrzywolska-Bieilkowa (1972).

CHARACTERISTICS OF FORAMINIFER ASSEMBLAGES

Shallow- and warm-water assemblages of foraminifer microfauna,
found in the Fore-Sudetic Monocline, Kujawy and Mazowsze regions, are
surprisingly close to those described from the Upper Schonewalde Beds
of the so-called Calau type in the GDR , described by Kiesel (1970). Both
in the Polish Lowlands and GDR, strata yielding shallow-and warm-water
microfauna occur _in patches, due to pre-Oligocene emersion and erosion
which has taken place between the Oligocene and Pleistocene (Lotsch
1967).

The omnipresent components of the assemblages "from the Polish
Lowlands and GDR include the genera Articulina, Vertebralina, Reussella,
Discorbis , Biapertorbis (sensu Pokorny), Planorbulina, Spiroloculina,
Rhapydionina which are unknown in basins of the boreal type. In turn
typical boreal species Astccolus decorata Reuss, Bulimina aksuatica Mo­
rozo va , Brizalina antegressa Subbotina and Eoeponidella lucida (Minako­
va) are missing'r Kiesel and Lotsch (1963) were first to state that Upper
Eocene warm-water assemblages sometimes comprise few species but
very numerous individuals, calling them "F ast-Monofaunen" . In Poland,
this phenomenon is especially well expressed in the assemblages from
the borehole columns Augustynowo and Izbica Kujawska, mainly compos­
ed of representatives of the genera Asterig erina, Pararotalia, V ertebralina
and Reu ssella. Kiesel and Lotsch (1963) explain that phenomenon in terms
of specific ecolo gical conditions in littoral and sublittoral zones, favour­
able for symbiosis of foraminifers and algae requiring shallow and well
illuminated water.

The tests of nummulitids and some small-sized foraminifers occurring
in Priabonian rocks from the top of salt domes at Lanieta and Augustyno­
wo are often damaged. Th at may be due to tectonic deformations related
to halokinetic processes.

In the USSR, assemblages similar to those described here have been
found in both European and Asiatic parts. Large monographic studies of
that microfauna were published by Tutkovskij (1925), Kaptarenko-Tscher­
nousova (1951, 1956), Morozova (1949), Samojlova (1947), Chalilov (1948),
Kraeva and Zerneckij (1969) and others.

According to Bettenstaedt (1949), migration of warm-water Upper
Eocene (Pr iabonian) forms to areas situated at fairly large distances north
of those directly adjoining the Alpine region were made possible due to
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the action of currents related to tectonic pulses of the Pyrenean phase
(turn of the Eocene and Oligocene). In our opinion this explains well the
case of the assemblages here studied. -

DEPENDENCE OF THE FORAMINIFER ASSEMBLAGES ON LITHOLOGY

In the borehole column Kurow Maly, the reference section for this
work, there is found a relation of the frequency of foraminifers and litho­
logy. This relation is expressed by disappearance of foraminifers in top
part of the Upper Eocene, not developed in ' carbonate-sandy facies with
glauconite but rather mudstone-clay one. Other organic remains occur­
ring there - sponge spicules and echinoid spines are rare and poorly
preserved. This may be due to an ecological catast.rophe which has taken
place at the turn of the Eocene and Oligocene (Cavelier 1979).

Attention should be paid to the recently published paper by Setiawan
(1983) on microfauna and microfacies in the Priabonian stratotype, espe­
cially to his remarks on negligible share of plankton in the foraminifer
assemblages. Fifteen species (besides miliolids which were only listed by
that author) are common with the Polish assemblages. Differences bet­
ween the Priabonian assemblages of Poland and Italy were undoubtedly
due to geographic separateness and warmer character of the basin in
Italian sector of the Alps. The latter is characterized by the presence of
Discocyclina, Operculina and Asterocyclina, i.e. the genera which include
the decidedly warm-water forms.

The foraminifer assemblages from the Priabonian stratotype also com­
prises some redeposited Upper Cretaceous and Lower Tertiary species
such as Marssonella oxycona (Reuss) , Eponides toulmini Brotzen, as well
as Miocene species Bulimina kasselensis Batjes and Reussella spinulosa
(Reuss), presumably coming from erosion of other series of the Alpine
Upper Cretaceous and Tertiary. According to us, the presence of rede­
posited specimens in the Priabonian microfaunal assemblage casts some'
doubts on the value of that locality as stratotype.

The features undoubtedly in common from the Priabonian of Italy
and Poland include:

1) the presence of warm-water species of Pararotalia and Asterigerina
and of numerous miliolids;

2) the identical lithology of basal parts of the section, developed in the
limestone-marly facies (equivalent of the Sieroszowice Beds sensu Dyjor
1978)/;

3) the appearance of species known to bloom in the Oligocene, in higher
parts of 'the Priabonian section;

4) the same age ; nannoplankton datings (Martini 1981) showed that
the Polish Priabonian represents the zones NP 19 (Isthmolithus recurvus) ,
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NP 20 (Sphenolithus pseudoradians), NP 21 t (ETicksonia subdisticha) and
presumably NP 22 (Helicosphaera reticulata), indicative of the turn of
the Eocene and Oligocene. In this way, the datings based on the recorded
foraminifer species agree with those on nannoplankton.

PHYSICO-CHEMICAL AND FAUNISTIC INDICES OF THE ENVIRONMENT

The studied microfaunal assemblages appears 'indicative of relatively
warm and shallow marine basin.

I. Non-faunistic indices of sedimentary environment

Temperature . - An increase in ' temperature in Europe in the Late
Eocene, recorded by Buchardt (1970), followed a Middle Eocene period of
highly varying climatic conditions, connected with alternating dry and
prolonged humid intervals (Voigt 1934). The climatic oscillations were
favourable for formation of both brown coal deposits and gypsum series
(Paris Basin). It should be also remembered that the regression of Paleo­
cene sea resulted in origin of landlocked marine basins differing in tem­
perature conditions, as well as some land areas in the present-day low­
lands of central and western Europe. The latterwere subjected to intense
erosion, becoming the site of formation of kaolin and red-coloured laterite
soils. The sedimentation has been also markedly influenced by strong
epeirogenic movements of the Baltic Shield.

Wirtz (1939) noted the presence of reworked laterite of Scandinavian
origin in mottled Eocene clays in the area of Schleswig-Holstein (FRG).
Red and mottled clay sediments could only originate in those parts of the
Eocene basin where reducing did not predominate, Otherwise we are
dealing with dark-coloured days with pyrite. According to Schuh (1950),
the basin was supplied by rivers transporting large quantities of colloidal
silica. Bettenstaed (1949) and Schuh (1950) hold that the colloidal silica
was transported to the basin from Scandinavian areas and humus acids
and colloidal iron compounds from the south. This is shown by silica- .
rich intercalations in brown coal layers in the central European lowlands.

Laterite deposits, the origin of which is dated mainly at the Middle
Eocene, were subsequently eroded in the course of 'Late Eocene transgres­
sion, resulting in red colouring of Upper Eocene rocks (some sequences in
Yugoslavia, central European lowlands, Fore-Sudetic Monocline and
Carpathian geosyncline).

Bathymetry. - According to Bettenstaedt (1949), there is growing
evidence for small depth of the Late Eocene sea in zone affected by influ­
ences of the Mediterranean province. The llbundance of glauconite in
marly sediments is widely known. This phenomenon is recorded in both
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shallow parts of the Eocene sea and the Paleocene sequences and regres­
sive one of the Maastrichtian and other stages of the Cretaceous. Sedi­
ments of the Priabonian (Late Eocene) sea are characterized by high
content of carbonates. However, attention should be also paid to other
characteristic feature, pointed 'out by Bettensteadt (1949). According to
him carbonate shoals in the Late Eocene sea were as a rule rimmed by
a zone displaying impoverishment or even complete lack of carbonates.
This is due to destructive effect of humus acids coming from areas of
formation of brown coal series and alkaline solutions from erosion of '
kaolinized Middle Eocene strata.

Salinity. - The lack or scarcity of planktonic foraminifers in the
warm-water assemblages of the Priabonian basin may be according to Le
Calvez (1970), due to reduced salinity in areas of shoals in Boreal regions
of the Eocene sea. Le Calvez emphasized that sediments originating in
such environments are characterized by species of Pararotalia, preferring
environments with reduced salinity. This is especially the case of Para­
rotalia audouini, the species highly common in sediments examined.

, II. Faunistic indices of bathymetry and temperature

The presence of nummulitids, miliolids, Pararotalia and Asterig erina
indicates that we are dealing with climatic optimum (Bettenstaedt 1949,
Murray 1973).

Le Calvez (1970) stated that common representatives of Cibicides
accompanied by Planorbulina are indicative of shallow and well illumin­
ated environment, i.e . environment favourable for development of plants
with which ,these foraminifers lived in symbiosis. Paleogeography of the
Late Eocene sea was presumably complex due to a tectonic unrest. The
unrest was related to movements of Paleogene tectonic phases, especially
the Pyrenean phase, leading to origin of local, shallow embayments fa­
vourable for development of specialized microfauna of this type (Pozary­
ska and Odrzywolska-Bienkowa 1982). .

Nummulitids in "P r iabonian strata are also indicative of a water sedi­
mentary environment. According to Cushman (1939), the Late Eocene sea
was characterized by vast shallow and well oxidated shoals, the depth
of which was merely up to 50 m. The data gathered by us show that the
foraminifer microfauna is more common in marly sands than in clayey
marls. This may be explained in terms of ecological requirements. Num­
mulitids are often found attached to quartz grain and in some way they
overgrow it so the grain becomes permanently fixed to an individual test.

Although nummulitids are known from lower members of the Eocene
in the Paris and London areas, Bettenstaedt (1949) holds that they could
not appear in areas of the central European Lowlands (including Poland)
until suitable shoals originated in the Late Eocene sea. In analysing tern-
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perature conditions in the Polish part of the Priabonian basin it should
be kept in mind that temperatures were there lower than in southern
Europe, due to the influence of cool currents from the north. This is shown
by impoverishment of the species spectrum as well as the presence of
some foraminifers known to develop much better in cooler sectors of
Late Eocene basins. Independently of bathymetric reconstructions made
on the basis of the records of nummulitids by Cushman, it seems justi­
fied to accept that made with reference to analogy in petrography and
fauna with the Szczecin Sands (Sindowski 1936) and sandy facies of the
Vierland stage (Weyl 1936) by Bettenstaedt (1949). According -to the
latter author, the Priabonian basin was 20 to 60 m deep.

The littoral nature of sediments of the Priabonian age is shown by
both foraminifers and other organisms. Similarly as in the littoral Paleo­
cene (Hiltermann 1941) and regressive Maastrichtian facies (Haack 1939),
the rocks contain small bryozoan colonies, typical of' warm shoals.

Ecological requirements of some ornamented ostracodes indicate si­
milar conditions. This is the case of Leguminocythereis striatopunctata,
omnipresent component of the Priabonian assemblages in the Fore-Sudetic
Monocline. Although that species is sometimes found in older members of
the Eocene in Belgium, France and FRG, it is confined to Eocene-Oligo­
cene [unction beds in the GDR, FRG (Staesche and Hiltermann 1940) and
Poland. In the latter areas, it is fairly important component of this shal­
low- and warm-water microfaunal assemblage, being unknown from cold­
water ones. This is the only ostracod species found in Priabonian strata in
both F-ore-Sudetic Monocline and Kujawy region.

Glauconite-rich sediments formed in shoals in the Tertiary and Cre­
taceous seas characterized by presence of thin, white spicules of siliceous
sponges. All the three elements: quartz, glauconite and sponge spicules
from the bulk of residuum after washing samples of shallow-water rocks.
With these facies, there is also connected the presence of pectens which
are regarded by Sindowski (1936) as forms living on shallow and well
illuminated, clear waters. In turn, the presence of echinoids plates and
spines, which are so typical of the Priabonian, indicates that the waters
were well oxidated. According to Schmidt (1935), the oxygen requirements
of these organisms were higher than those of foraminifers .

CONCLUDING REMARKS

1) The studies showed that foraminifers are useful for dating Upper
Paleogene strata. Specific composition of foraminifer microfauna makes it
possible to trace influences of the Mediterranean biogeographic province
in the Polish Lowlands as well as reconstruction of ecological conditions
in the basin at the turn of the Eocene and Oligocene.
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2) Lithological changes in the Upper Paleogene sections, i.e., appea­
rance of mudstone-clay sediments in place of calcareous-sandy and glau­
conitic sandy ones in top parts of the sections, are accompanied by chan­
ges in microfaunal assemblages. Towards the end of the Eocene, forami­
nifer microfauna disappeared and the strata yielded scarce and poorly
preserved organic remains only. -

3) The presence of nummulitids in shallow-water Upper Eocene strata
in the Fore-Sudetic Monocline, Kujawy and Mazowsze regions suggests
their migration with warm currents coming 'n orthwards from the south.

4) Shallow- and warm-water foraminifer assemblages of the Priabo­
nian type essentially differ from cold-water assemblages from deep zones
of the basin, typical of northern Poland. The latter presumably corres­
pond to the "Lattorfian", here considered as a facies of the Upper Eocene.

5) The ostracod Leguminocythereis striato-punctata (Roemer), also
known as omnipresent component of microfauna from the Eocene-Oligo­
cene passage beds, should be treated as an additional index of the age of
the relevant strata.

6) The foraminifer assemblage is of the back-barrier type, rich in
imperforate forms, nummulitids, Pararotalia and Cibicides; planktic spe­
cies are lacking.

Order Foraminiferida Eichwald, 1830
Family Textulariidae Ehrenberg, 1838

Genus Spiroplectammina Cushman, 1927
Spiroplectammina carinata carinata (d'Orbigny, 1826)

(pl. 1: 1)

1826. Textularia carinata d'Orbigny : 263, fig. 2.
1926. Spiroplecta carinata (d'Orbigny); Chapmann: 32, pl. 5: 19a-c, 21a-c, 22a-c

(fide Ellis and Messina 1942).
1970. Spiroplectamm£na carinata (d'Orbigny); Didkovskij , Satanovskaja: 10, pI. 3:

3a-w,4a-w.

Material. - About a dozen well-preserved specimens.
Remarks. - Our specimens display typical development.
Occurrence. - Poland: Upper Eocene of the Puck Embayment, Oligocene of

Fore-Sudetic Monocline (Miech6w), Upper Silesia, margin of the Holy Cross Mts.
and Lublin Upland. USSR: Upper Eocene of Caucasus and Ukraine, Miocene of
Ukraine. Hungary: Paleogene. England: Eocene. GDR, FRG: Oligocene. Central
Paratethys: Miocene. Italy : Pliocene and at present.

Spiroplectammina carinata deperdita (d'Orbigny, 1846)
(pl. 1: 12)

1846. Textularia deperdita d'Orbigny : 224, pl . 14: 23-25.
1940. Spiroplecta deperdita d'Orbigny; Staesche and Hiltermann: pl. 47: 1.
1970. Spiroplectammina carinata deperdita (d'Orbigny); Kiesel: 193, pI. 3: 23.
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Material. - Some rather poorly preserved specimens.
. Remarks. - Our specimens di splay somewhat narrower (lower) chambers than

in figure of the holotype.

Occurrence. - Poland : Upper Eocene of Fore-Sudetic Monocline (Miech6w).
GDR, FRG, Belgium and Netherlands: Upper Eocene. Italy : Priabonian. In the
remaining parts of Europe, this species is known from the Eocene to Miocene.

Family Ataxophragmiidae Schwager, 1877
Genus Gaudryina d'Orbigny in de la Sagra, 1839

Gaudryina siphonella siphonella Reuss, 1851
(pl. 1: 2)

1851. Gaudryina siphonella Reuss : 78, 42 (non 40, 41).
1962., Karreriella siphonella (Reuss); Kiesel: 15, pl . 1: 8-11.
1978. Gaudryina si phonella si phonella Reuss; Odrzywolska-Bieilkowa, Pozaryska

and Martini; 260, pI. 7: 8a....:...b.

Material. - A few well-preserved specimens.

Occurrence, - Poland: Lower Oligocene (Rupelian) of Fore-Sudetic Monocline
(boreholes Miech6w, Kur6w Maly and Gorz6w Wielkopolski) and NW Poland (bo­
rehole Szczecin IG-l). GDR, RFG, Belgium and Netherlands: Rupelian. Italy: Pria­
bonian.

Genus Clavulina d'Orbigny, 1826 '
Clavulina anglica (Cushman, 1936)

(pI. 1: 3)

1936. Pseudoclavulina anglica Cushman: 18, pI. 3: 5.
1970. Pseudoclavulina anglica (Cushman) : Kiesel , 199, pI. 4: 11, 12.

.Material. - Several tens of well-preserved specimens. ·

Remarks. - The Polish specimens are highly varying, mainly. in proportions of
uni- to triserial parts.

Occurrence. - Poland: Upper I Eocene of Fore-Sudetic Monocline (boreholes
Globice and Kur6w Maly). Sweden, Denmark: Lower Paleocene. England, RFG,
GDR and Netherlands: Upper Paleocene. France, Netherlands: Lower Eocene.

Family Nubeculariidae Jones, 1875
Genus Spiroloculina d'Orbigny, 1826

Spiroloculina alabastra Cushman et Ellisor, 1944
(pl. 1: 4)

1944. Spiroloculina alabastra Cushman and Ellisor: 50, pI. 8: 11-13.

Material. - Single, slightl y damaged specimen.

Remarks. - This species is most clo se to Spiroloculina excavata d'Orbigny,
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differing in higher peripheral margin and higher ri sing ledges between individual
chambers.

Occurrence. - Poland: Lower Oligocene (Rupelian) of Fore-Sudetic Monocline
(borehole Kur6w Maly). Italy: Priabonian. Egypt: Lower Eocene. USA: Oligocene
of Texas. In Poland, this species is limited to areas affected by influences of the
Mediterranean province. It is completely unknown from cold-water assemblages.

Spiroloculina communis communis Cushman et Todd, 1944
(pl. 1: 7, 15, 22)

1884. Spiroloculina excavata d'Orbigny; Brady: 151, pl. 9: 5, 6.
1942. Spiroloculina communis Cushman and Todd: 63, pl,' 9: 4, 5, 7, 8.

Material. - About a dozen well-preserved specimens. .

Remarks. - The subspecies is very similar to Spiroloculina canaliculata d'Or­
bigny, which differs from it in the presence of markedly projected apertural neck.
The type of chambers is the same in both species.

Occurrence. - Poland: Upper Eocene of Fore-Sudetic Monocline (borehole Ku­
row Maly). The species has been described from shallow-water zones in the Pacific
Ocean. It is limited to zones affected by influences of the Mediterranean province,
being unknown from cold-water assemblages.

Spiroloculina communis polita Cushman et Todd, 1944
(pl. 1: 10 a, b)

1942. Spiroloculina communis polita Cushman and Todd: 65, pl. 9: 14.

Material. - Single well-preserved specimens.

Remarks. - Our specimens are characterized by sigmoidal coiling of the test.

Occurrence. - Poland: Upper Eocene of Fore-Sudetic Monocline (boreholes Ku-
r6w Maly and Globice). The subspecies has been described from shallow-water zo­
nes in the Pacific Ocean. It is limited to zones affected by influences of the Me­
titerranean province, being unknown from cold-water assemblages.

Spiroloculina grateloupi d'Orbigny, 1826
(pl. 1: 14)

1826. Spiroloculina grateloupi d'Orbigny: 298, pl. 1: 9-11.
1943. Spiroloculina obscure Cushman and Todd: 20, pl. 1: 3; pl. 3: 25.
1961. Spiroloculina canaliculata Kaasschieter (non d'Orbigny): 154, pl. 3: 23.
1970. Spiroloculina grateloupi d'Orbigny; Le Calvez: 60 (with synonymy).

Material. - A few well-preserved specimens.

Occurrence. - Poland: Upper Eocene of Fore-Sudetic Monocline (borehole Ku­
r6w Maly). France: Eocene, Oligocene. Belgium: Eocene. England: Eocene (Barto­
ni an). In Poland, the species is limited to zones affected by influences of the Me­
diterranean province.
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Genus Vertebralina d'Orbigny, 1826
Vertebralina contracta Terquem, 1882

(pl. 1: 8)

1882. Vertebralina contracta Terquem: 45, pl. 2: 19, 2Q, 22 (non 21).
non 1961. Artic.ulina contracta (Terquem); Kaasschieter: 158, pl . 4: 14.
1969. Vertebralina contracta (Terquem); Kraeva, Zernetskij: 40, pl. 14: 2a-b.
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Material. - About a dozen very well-preserved specimens.
Remarks. - Our specimens do not correspond to figures given by Kaasschieter

(1961) which show a form ornamented with narrow, 'oblique riblets. The specimen
shown by Terquem (1882) in his plate 2, fig. 21, actually represents Vertebralina
terquemi (Cushman, -1933).

Occurrence. - Poland: ' Upper Eocene of Fore-Sudetic Monocline (borehole Ku­
r6w Maly) . USSR: Upper Eocene of Ukraine. France: Eocene of Paris Basin. The
species is limited to zones affected by influences of the Mediterranean province in
Poland, being unknown from cold-water assemblages.

Vertebralina eocaena sp.n.
(pl. 5: 1a-c, 2a-c, 5a-c)

Holotype: Specimen Muz. IG F176, figured in pl. 5: la, b, c.
Type horizon: Upper Eocene.
Type locality : Augustynowo boring, depth of 127 m.
Derivation of the name : After the Eocene age.

Diagnosis. - Test nut-like in outline, thick, porous; sutures obscured by orna­
mentation; aperture wide, peripheral, in the form of loop with lip.

Material. - Some tens of generally well-preserved specimens, except for slightly ­
corroded surface.
Dimensions (in mm):
Maximum diameter 0.8
Minimum diameter 0.6
Aperture 0.8-0.12 mm long and 0.08 to 0.12 mm wide.

Description. - Biconvex test with , miliolid-like arrangement of ' chambers,
broadly ovate in outline, truncated near aperture and widely rounded or only
slightly sharpened at the base. Wall porcelain, covered throughout the surface with
marked, large depressions, sometimes merging with one another in the form of
furrows . The proper ornamentation sometimes obscured by irregular encrustations,
locally formed on the test. Encrustations varying from smooth with loosely spaced
depressions to ornamented with elongate and diverging furrows. Aperture at test
top, of the miliolid type, in the form of wide to narrow apertural opening with lip
but without tooth.

Remarks. - The species is characterized by high variability in size of test,
width of -aperture and the style of ornamentation. The available specimens are very
fra gile which precluded making thin-sections. As it was suggested by Bettenstaedt
(1941), the majority of Upper Eocene foraminifers in northern Europe were subject­
ed to intense corrosion under the influence of humus acids coming from areas of
formation of brown coals, and the described specimens are not an exception here.

Our specimens appear somewhat similar to the representatives of Vertebralina
foveolata Francenau (1881) from the Paleogene-Neogene junction .beds in Hungary.
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The latter differ fro m the former in be t ter visible arrangement of chambers at both
sides.

Occurrence . - Poland : Upper Eocene of Kujawy region (borehole Augustyno­
wo).

V ertebralina terqu emi (Cushman, 1933)
(pI. 1: 13)

1933. Arti cuHna terquemi Cu shman: 3, pI. 1: 7.
1961. Articulina con tracta (Terquem) ; Kaasschieter: 158, p I. 4: 14.

Material. - A few well-preserved specimens.
Remark s. - Some of the specimens are cha racter ized by mo re elongate tests and

more he avy ribbing. V er t ebrali na terquemi (Cu shman) is close to V. contracta .
Terquem, differing in narrower test and more' heavy and som etimes diverging riblets.
Ac cording to Kaasschieter (1961) , the former a lso resembles V. leavigata Terquem,
d iff ering from it in more fla t tene d test. Although simila r species have been placed
in the genus Articulina by Le Cal ve z (1970), we follow the sys tematics of Loeblich
and Tappan (1964), assign ing forms wi th ovate .aper ture with narrow lip to the
genus VertebraHna.

Occurrence. - Poland : Upper Eocene of For e-Sudetic Monocline (borehole Ku­
row Maly). Belgium, Netherlands, England : Upper Eocene (Priaboni an). USA :
Eocen e. In Poland , the species is known fro m th e zone affected by influences of the
Med iterranean province.

•
Family Miliolidae Ehrenberg, 1839

Genus Quinqueloculina d'Orbigny, 1826
Quinqueloculina costata Karrer, 1867

(pl. 1: 11)

1867. QuinquelocuHna costata Karrer: 362, pI. 3 : 4.
1970. QuinquelocuHna striata d 'Orbigny ; Le Cal vez: 11, pI. 3: 5.
non 1970. QuinqelocuHna costata Karrer ; Le Calvez : 34, pI. 3 : 7-8.

Material. - A few specimens with cor rode d sur fa ce.
Remarks. - Ornamentation in our speci mens (striation) is somew hat finer than

in the hol otype. F or aminifers described as Quinquelocul ina striata by Le Calvez
(1970) ' agree with those of Q . costat a Karrer in cha ract er of or namenta t ion (see
Kaasschieter, 1961).

Occurrence. - Poland : Upper Eocene of Fore-Sudetic Mon ocline (borehole Ku­
row Maly) . Belgium, Ne therlands and England: Upper Eocene (Bartonian). Ro­
mania : Miocene. In Poland, the species is known from t he zone affect ed by in ­
fluences of the Mediterranean province.

Quinqueloculina imperialis Hanna et Hanna, 1924
(pI. 1: 6, 9; pI. 4: 2a, b)

1924. QuinquelocuHna imperiaHs H anna and Hanna: 58, pI. 13: 7, 8, 10.
1970. Quinqueloculina imper iaH s Hanna and Hanna; Kiesel : 210; pI. 6: 12.
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Material. - About a dozen very well preserved specimens.
Remarks. - Our speci mens di spl ay aper t ure identi cal in ch aracter as in the

holotype: with narrow and slightly splitted tooth and correspondingly w ide cham­
bers with similar ly rounded peripheral margins.

Occurrenc e. - Poland : Upper Eocene of Fore-Sudetic Monocline (boreholes Ku­
r6w Maly and Miech6w) and Kujawy region (borehole Augustynowo). GDR: Upper
Eocene (Schonew alde Schichten). USA: Eocene. In Poland, this species is known
from the zone of in fluences of the Mediterranean province only.

Quinqueloculina'impressa Reuss, 1851
(pl. 2: 5, 6; pl. 4: 4a, b)

1851. Quinqu elo culina i m pressa Reuss: 87, pI. 7 : 59.
non 1958. Quinqueloculina i m pressa Reuss; Batjes: 103, pI. 1: 13.
1978. Qu inqueloculina i m press a Reuss ; Odrzywolska-Bieilkowa, Pozarysk a and Mar­

t in i : 262, pI. 8: 3a-c.

MateriaL - Numerous fa irly well preserved specimens. !

Occurrence. - P oland: Lower Oligocene (Rupelian) of Fore-Sudetic Monocline
(boreholes Kur6w Maly and Jerzmanowa) and Kujawy region (boreholes Gorz6w
Wielkopolski, Choszczn o and Wschowa gee-s). GDR and FRG: Lower Oligocene
(Rupelian). Belgium: Upper Eocene-Lower Oligocene. England: Bartonian. North Se a­
region : Lower and Upper Oligocene.

QUinqueloculina jul eana d'Orbigny, 1846
(pl. 1: 18, 19, 22)

1846. 'Qui nquelocu lina j u le an a d'Orbigny : 298, pI. 20: 1-3.
1970. Qu inqueloculina juleana d'Orbigny ; Kiesel : 211, pI. 6: 3 (with synonymy).

M at er iaL - About a dozen well-preserved specimens .
Remarks. - Our spe cimens are clo se to the holotype, differing in more gentle

edges. The species Quinqueloculi na bad enesis d'Orbigny, known from the Miocene
in the Vienna Basi n , is very close to that spec ies, w hic h may represent its ancestor
one.

Occur r enc e. - Poland : Upper Eocene of Fore-Sudetic Monocline- (boreholes Ku­
r6w Maly and Globice). GDR and Belgium : Upper Eocene. England : Barton ian.

Quinqueloculina ludwigi Reuss, 1865
(pI. 1: 16, 17; pl . 4: se, b, c)

1865. Qui nqueloculi na ludwigi Reuss: 126, pl. 1: 12.
1978. Qu inqueloculina ludwigi Reu ss ; Odrzywolsk a-Bieilkowa, Pozarysk a and E. Mar­

t in i: 261, pI. 8: 1, 2.

Materi al . - About a d~zen we ll-preserved specimens.
Occurrence. - Poland : Lower Oligocene (Rupelian) of Fore-Sudetic Mon ocline

(boreholes Kur6w Maly, Globice, Miech6w and Jerzmanow a) and Gorz6w Wielko­
polsk i area, Oligocene of Leba Elevati on , Puck Embayment and vicinities of Slupsk
and Szcz eci n . GDR, FRG, Netherlands and Belgiu m (Boom Clays): Rupelian. France:
Midd le Eocene-Oligocene. En gland : Bartoni an.

2 Acta Pa laeontologica Polonica n r 3--418 4
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Quinqueloculina serovae (Bogdanowich, 1952)
(pl. 4, figs. 11a, b)

1952. MUioztna sero vae Bogdanowich: 108, pI. 9: 2a-w (fide Ellis and Messina 1957).
1955. MUioZina badenensis (d'Orbigny) var. carinata Serova : 304, pl. 2: 4-6 (fide

Ellis and Messina 1957).
1961. Quinqueloculina serovae (Bogdanowich); Didkovskij: 26, pI. 1: 7 (fide Ellis and

Messina 1960). -

Material. - A few well-preserved specimens.
Occurrence:. - Poland: Upper Eocene of Fore-Sudetic Monocline (borehole Mie­

ch6w). USSR: Miocene of Ukraine.

Quinqueloculina seminula (Linne 1758)
(pl. 1: 20, 23, 24; pI. 4: 7a-c, 8a, b, 10)

1758. Serpula seminulum Linne: 786.
1952. Miliolina seminulum (Linne); Bogdanowich: 134, pI. 16: 2a-w, 3a-w (fide

Ellis and Messina 1957).
1985. Quinqueloculina seminula (Linne); Batjes: 102, pI. 1: 15.
1970. Quinqueloculina seminulum seminulum (Linne); Didkovskij , Satanovskaja :

33, pI. 19: la-w.

Material. - A few well-preserved specimens.
Remarks. - Our specimens very well match diagnosis of this species.
Occurrence. - Poland: Upper Eocene of Mazowsze (borehole Lanieta) and Ku-

jawy regions (borehole Augustynowo); single specimens have also been found in
the Paleogene but the species appears widely distributed in the Neogene of sou­
thern Poland. Europe and N America (Alaska): Eocene up to the present. Nigeria:
Eocene. England: Bartonian.

Genus Pyrgo Defrance, 1824
Pyrgo appendiculata (Eichwald, 1853)

(pI. 2: 1)

1853. Biloculina appendiculata Eichwald: 11, pI. 1: 12a-d.
Material. - A few well-preserved specimens.
Occurrence. --Poland: Upper Eocene of Fore-Sudetic Monocline (borehole Ku­

r6w Maly). USSR: Miocene of Ukraine. In Poland, the species occurs in zone of
influences of the Mediterranean province.

Pyrgo bulloides (d'Orbigny, 1826)
(pI. 2: 2, 3, 7)

1826. Biloculina bulloides d'Orbigny: 13, pl. i I: 1.
1961. Pyrgo buHoides (d'Orbigny) ; Kasschieter: 167, pl. 5: 18.
1975. Pyrgo bulloides (d 'Orbigny); Samuel: 118, pI. 65: 2a, b.
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Material. - About a dozen well-preserved specimens.
Occurrence. - Poland: Upper Eocene of Fore-Sudetic Monocline (boreholes Ku­

r6w Maly and Jerzmanowa) . Belgium: Lower Oligbcene (Rupelian). CSRS: Upper
Eocene (Priabonian). France: Middle and Upper Eocene. According to d'Orbigny
(1826), this species occurs in the Tertiary in the vicinities of Bordeaux and at
present in the Atlantic. A close species, described under the name.Pyrgo aff. buUoid­
es (Jarceva, 1951), is known from the Upper Eocene of Ukraine (USSR) .

Genus Triloculina d'Orbigny, 1826
Trilo~ulina angularis d'Orbigny, 1850

(pi. 2: 8)

1850. Triloculina angularis d'Orbigny: 409.
1970. Triloculina angtLlaris d'Orbigny; Le Calvez: 49, pi. 13: 9 (with synonymy).

Material. - A few specimens with fairly strongly corroded surface.
Occurrence. - Poland : Upper Eocene of Fore-Sudetic Monocline (borehole Ku­

r6w Maly). France and Belgium: Middle and Upper Eocene. In Poland, this species
occurs in the zone of influences of the Mediterranean province.

Triloculina gibba d'Orbigny, 1846
(pi. 4: 6a, b, 9a, b)

1846. Triloculina gibba d'Orbigny: 274, pi. 16: 22-24.
non 1969. TriloctLlina tricarinata d'Orbigny; Kraeva, Zerneckij: 39, pi. 13: 10.
1974. Triloculina gtbba d'Orbigny; Luczkowska: 134, pi. 23: 2a, c, text-fig. 46/2.

Material. - About a dozen specimens with slightly corroded surface.
Remarks. - The species is the closest to T. trfcarinata,' which differs from it

in markedly sharper edges. Therefore, it seems that treatment of these species as
synonyms (Kraeva and Zernietskij 1969) is not justified.

Occurrence. - Poland: Upper Eocene of Fore-Sudetic Monocline (borehole Mie­
ch6w). France. Belgium and Netherlands: Upper Eocene. Poland: Miocene of Car­
pathian Foredeep and margins of the Holy Cross Mts. Italy: Pliocene and Recent.

Genus Miliola Lamarck. 1804
Miliola saxorum (Lamarck, 1804)

(pi. 2: 4)

1804. Miliolites saxorum Lamarck: 352, pi. 17: 2a, b• .
1970. l'4iliola sczorum (Lamarck); Le Calvez: 43, pi. 6: 3.

Material. - A few slightly corroded specimens.
Remarks. - Our specimens are slightly more bulgy and with sharper peripheral

margin as in the drawing of the holotype, whereas striation appears the same.
Occurrence. - Poland: Upper Eocene of Fore-Sudetic Monocline (borehole Ku­

r6w Maly). France: Lower and Upper Eocene of Paris Basin. The species seems
limited to the Mediterranean province only. .



124 F:WA ODRZYWOLSKA-BIEI'ilKOWA & KRYSTYNA POZARYSKA

Family Soritidae Ehrenberg, 1839
Genus Rhapydionina Stache, 1913

Rhapydionina liburnica (Stache, 1889)
(pl. 1: 5)

1889. PeneropHs Hburnica Stache: 89, pl . 5a; 20.
1912. Rhapydionina Hburnica (Stache); Stache: 661.
1963. Tubulogenerina multicost'ata Kiesel: 9, pl. 3: 3.

Material . - A few somewhat damaged specimens.
Remarks. - Our specimens agree with the figure of the holotype, except for

being somewhat shorter. The species Tubulogenerina multicostata Kiesel (Kiesel
1963) appears very close to Rhapydionina liburnica in both the style of ornamentation
and character of aperture.

Occurrence. - Poland: Upper Eocene of Fore-Sudetic Monocline (borehole Mie­
chow) . Yugoslavia: Upper Eocene. GDR: Upper Eocene (Schonewalde Schichten).
The species is limited to the zone of influences of the Mediterranean province only.

Family Nodosariidae Ehrenberg, 1838
Genus Nodosaria Lamarck, 1812
Nodosaria stipitata Reuss, 1850

(pI. 4: 3)

1850. Nodosaria stipitata Reuss: 366, pl. 46: 4.
1886. Nodosaria stipitata Reuss ; Rzehak: 82.

Material.,.- One well-preserved specimen.
Occurrence. - Poland: Upper Eocene of Fore-Sudetic Monocline (borehole Mie­

ch6w). GDR, FRG and Hungary : Upper Eocene-Oligocene.

Genus Dentalina Risso, 1826
Dentalina hillaeformis Galloway et Heminway, 1941

(pl. 2: 9)

1941. DentaHna hillaeformis Galloway and Heminway: 341, pl. 9: 12.
Material. - A few well-preserved specimens.
Occurrence. - Poland: Upper Eocene of Fore-Sudetic Monocline (borehole Ku­

r6w Maly) and Kujawy region (borehole Izbica). Antilles (Puerto Rico): Upper
Oligocene and Lower Miocene.

Dentalina semilaevis Hantken, 1875
(pl. 2: 10)

1875. Dentalina semilaevis Hantken: 39, pI. 4: 6, pl. 12: 13.

Material. - One well-preserved specimen.
Remarks. - Our specimen, displaying outline and ornamentation identical. as

fully grown representatives of this species, presumably represents its juvenile stage.
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Occurrence. - Poland: Upper Eocene of Fore-Sudetic Monocline (borehole Ku­
r6w Maly). Hungary: Lower Oligocene (recte Upper Eocene) of the Clavulina szaboi
Beds. USSR: Middle Oligocene of Crimea. .

Genus Lagena Walker et Jacob (in Kanmacher, 1798)
Lagena hexagona (Williamson, 1848)

(pl. 2: 14)

1948. Entosolenia squamosa (Montagu) var. Y hexagona Williamson: 20, pl. 2: 23.
1970. Oolina hexagona (Williamson); Y. Kiesel: 101: pl. 16: 2, 3.

Material. - Some tens of well-preserved specimens.
Remarks. - The species is highly common and widely distributed.
Occurrence. - Poland: Upper Eocene of Siemieil (eastern Poland), Oligocene of

Fore-Sudetic Monocline (boreholes Kur6w Maly, Jerzmanowa and Miech6w), Mio­
cene of Carpathian Foredeep, margin of the Holy Cross Mts. and Lublin Upland.
Cosmopolitic, known from the Cretaceous up to the present.

Genus Fissurina Reuss, 1850
Fissurina marginata (Walker et Boys, 1784)

(pI. 2. 13)

1784. Serpula (Lagena) marginata Walker and Boys: 2, pl. 1: 7.
1913. Lagena marginata (Walker and Boys); Cushman: 8, pI. 22: 1, 2.
1957. Fissurina marginata (Walker and Boys); Pozaryska: 61, pl. 5: 5, pI. 6: 4.
1969. Entosolenia marginata (Walker and Boys); Kraeva, Zerneckij: 133, pl . 78: 5a, b.

Material. - About a dozen well-preserved specimens.
Occurrence. - Poland: Upper Cretaceous of the Polish Lowlands, Paleogene of

Fore-Sudetic Monocline (borehole Kur6w Maly) , Miocene of Carpathian Foredeep,
margin of the Holy Cross Mts. and Lublin Upland (Central Paratethys). GDR:
Cretaceous of Rugen Id. France: Eocene of Paris Basin. FRG: Rupelian. Hungary:
Upper Eocene. Italy and Spain: Neogene. USSR: Paleogene and Neogene of Ukraine
and Crimea. USA : Neogene and Pleistocene. England: Pleistocene. Also known to
occur at present in seas and oceans.

Genus Lenticulina Lamarck, 1804
Lenticulina herrrumi (Andreae, 1898)

(pl. 14: 2)

1898. Cristellaria herrmani Andreae: 298, fig. A, B.
1958. Lenticulina (Robulus) sp .; Batjes: 38, pl . 2: 15.
1970. Lenticulina (Planulina) herrmanni (Andreae); Kiesel: 235, pl. 9: 16.

Material. - Single well-preserved "specimens.
Remarks. - Our specimens are very close to the holotype, except for being

somewhat less elongate and with less regularly developed spines. The width of
keel and the degree of flattening of test are also varying.

Occurrence. - Poland: Lower Oligocene (Rupelian) of Fore-Sudetic Monocline
(borehole Miech6w). USSR (Crimea, Aral part of the Caucasus, Kuban'), GDR, FRG
and Belgium: Lower Oligocene.
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Genus Vaginulina d'Orbigny, 1826
Vaginulina alazanensis Nuttall, 1932

(pl. 2 : 13)

1932. Vaginulina alazanensis Nuttall: 17, pl. 1: 11, 15.

Material. - About a dozen of usually broken specimens.
Occurrence. - Poland: Upper Eocene of Fore-Sudetic Monocline (borehole Mie­

'chow). Mexico: Lower Oligocene (recte Upper Eocene).

Family Polymorphinidae d'Orbigny, 1839
Genus Raphanulina Zborzewski, 1834

Raphanulina tuberculata (d'Orbigny, 1846)
(pl. 3: 4)

1846. Globulina tuberculata d'Orbigny: 230, pl. 13: 21, 22.
1961. Globulina gibba (d'Orbigny) var. punctata d'Orbigny; Kaasschieter: 183, pl . 8:

8, 9.
non 1970. Globulina gibba var. punctata d'Orbigny; Le Calvez: 86 , pl. 18: 1-4.
1975. Globulina gibba punctata d'Orbigny; Samuel: 127, pl. 71: 1. .

Material. - A few specimens with broken off spines.
Remarks. - Surface of test is covered with numerous projections in the form

of blunt, presumably broken-off, and sharp spines. Distribution of both types of
spines on te st surface appears uniform. The sa me is found in the case of specimens
from Slovakia (Samuel 1975).

Le Calvez (1970) treats Globulina (recte Raphanulina) gibba punctata d'Orbigny
as synonym of Globulina (recte Raphanulina) gibba tuberculata d'Orbigny
(1846). However, according to the original diagnosis, Globulina (recte Raphanulina)
gibba punctata d'Orbigny is not characterized by surface ornamented with spines
but w ith depressions which makes invalid the treatment of the above forms as
conspecific.

Occurrence. - Poland: Upper Eocene of Siemien (eastern Poland) and Fore­
Sudetic Monocline (boreholes .Kur6w Maly and Jerzmanowa). CSRS: Priabonian.
France, GDR, FRG, Austria and USA : Eocene.

Genus Guttulina d'Orbigny in de la Sagra, 1839
Guttulina caudata d'Orbigny, 1826

(pl . 3: 6)

1826. Guttul ina caudata d'Orbigny: 266 , No. 16.
1970. Guttulina caudata d'Orbigny ; Le Calvez: 91, ' pl . 17: 7.

Material. - Single specimens with corroded surface.
Remarks. - Our specimens well agree with those of the Eocene of the Paris

Basin (France). Both sma ll mucron from terminal part of test and slight convexity
of chambers in lower part of te st are developed in the same way in representatives
of this species com ing from different regions.

Occurrence. - Poland: Upper Eocene of Fore-Sudetic Monocline (borehole Ku­
r6w Maly) . France: Eocene of Paris Basin.
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Guttulina problema d'Orbigny, 1826
(pl . 3:3; pl. 2: 15)
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1826. Guttulina problema d'Orbigny : 266, pI. 26, fig. 14.
pars 1962. Guttulina problema d'Orbigny; Kiesel: 45, pI. 7: 4.
1978. Guttulina problema d'Orbigny; Odrzywolska-Bienkcwa, Pozaryska and Mar­

tini : 267, pl. 10: 4a, b.

Material. - Some tens of well-preserved specimens.
Remarks. - Our specimens differ from the holotype in less overhanging but

rather rounded chambers, especially lower ones (see Odrzywolska-Bienkowa, Poza­
ry ska and Martini, 1978, for details).

Occurrence. - Poland : Paleocene-Miocene in the Polish Lowlands, Fore-Sudetic
Monocline, Kujawy region and in sequences of the Central Paratethys. CSRS, GDR
and USA: Priabonian-Miocene. England : Bartonian.

Genus Pseudopolymorphina Cushman et Ozawa, 1928
Pseudopolymorphina dumblei Cushman et Applin, 1926

(pl. 4: 1)

1926. Polymorphina compressa d'Orbigny var. dumblei Cushman et Applin: 173, pl.
9: 4, 5.

1935. Pseudopolymorphina dumblei (Cushman et Applin); Cushman: 29, pI. 10: 14, 15.

Material. - A few well-preserved specimens.
Occurrence. - Po land : Upper Eocene of Fore-Sudetic Monocline (borehole Mie­

ch6w) and Kujawy region (borehole Augustynowo). GDR and FRG: Upper Eocene.
USA: Upper Eocene-Miocene. In Poland, this species is limited to the zone of in­
fluences of the Mediterranean province, being unknown from cold-water assem­
blages.

Genus Pyrulina d'Orbigny in de la Sagra, 1839
Pyrulina fusiformis (Roemer, 1838)

(pl. 2: 3)

1838. Polymorphina fusiformis Roemer: 386, pl . 3: 37.
1855. Guttulina cylindrica Bornemann: 347, pl. 18: 4-6.
1855. Guttulina ovalis Bornemann: 345, pI. 17: 7.
1930. pyrulina fusiformis (Roemer); Cushman and Ozawa: 55, pI. 13: 3-8.

Material. - Several specimens.
Remarks. - Comparison of our specimens with the holotype figure given by

Roemer (1838) is pointless as the latter is highly schematic. However, it may be
sta ted that our specimens well agree with German ones assigned to this species (see
synonymy).

Occurrence. - Poland: Lower Oligocene (Rupelian) of Fore-Sudetic Monocline
(boreholes Kur6w Maly and Jerzrnanowa). GDR, FRG and Belgium: Oligocene.
France : the species has been reported (but not figured) from Oligocene of Paris
Basin. Belg ium, Au stria and Hungary: Middle Miocene.
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Genus Sigmomorphina Cushman et Ozawa, 1928
Sigmomorphina amygdaloides (Reuss, 1856)

(pl. 3: 1)

1856. Polymorphina amygdaloides Reuss : 25, pI. 8: 84.
1970. Sigmomorphina amygdaloides Reuss; Le Calvez: 24, pI. 1: 1, 3.

MateriaL - A few well-preserved specimens.
Remarks. - For discussion on forms described by Terquem and Reuss see Le

Calvez (1970). Our specimens correspond to those described and figured by both
Terquem and Reuss.

Occurrence. - Poland : Lower Oligocene (Rupelian) of Fore-Sudetic Monocline
borehole Kur6w Maly). GDR and FRG: Oligocene. France: Lower and . Upper
Eocene.

Family Turrilinidae Cushman, 1927
Genus Buliminella Cushman -1911

Buliminella d. turbinata (Terquem, 1882)
(pI. 3: 11, 15)

1882. Bulimina turbinata Terquem: 113, pI. 12: 6 (non 7).

MateriaL - A few specimens with damaged aperture.
Remarks. - The available specimens have damaged apertures so they are

assigned to BulimineHa turbinata (Terquem, 1822) with reservation. SEM micrographs
well show irregular thick ribs continuing almost throughout the test surface.

Occurrence. - Poland : Upper Eocene of Fore-Sudetic Monocline (borehole Kur6w
Maly). France: Middle and Upper Eocene. Close forms were described from Upper
Eocene of New Zealand under the name Uvigerina bortotara (Finlay) var. costata
Dorreen, 1948.

Family Bolivinitidae Cushman, 1927
Genus Bolivina d'Orbigny 1837
Bolivina cookei Cushman, 1922

(pl. 3: 9, 10)

1922. Bolivina cookei Cushman: 12J' pI. 29: 1.
1977. Bolivina cookei Cu shman; Pozaryska: 27, pI. 9: 3.

MateriaL - A few well preserved specimens.
Remarks. - Our specimens fall within the limits of variability as defined by

Kaasschieter (1961). The species is very close to Bolivina striateHata Bandy, mainly
differing in the lack of rised inter-chamber sutures, well marked in the latter.

Occurrence. - Poland: Upper Eocene of Kujawy region (borehole Izbica) and
Middle Eocene of Siemien (eastern Poland). The species is common in Eocene and
Oligocene of Europe and USA.

Bolivina microlancetijormis Subbotina, 1953
(pI. 12: 5)

1953. Bolivina microlancetiformis Subbotina: 222, pI. 10: 5-7.
1977. Bolivina microlancetiformis Subbotina; Pozaryska: 28, pl . 10: 1, 9.
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Material. - Some tens of well-preserved specimens.
Remarks. - Our specimens very well agree with the holotype and those figured

by Suhbotina (1953) and Furssenko and Furssenko (1961). SEM micrographs gave
support to the sta tement of Pozaryska (1977) that the . features arranged in vertical
lines are not pores but rather fine riblets.

Occurrence. - Poland : Upper Eocene of Fore-Sudetic Monocline (borehole Mie­
ch6w), Eastern Poland (boreholes Mikasz6wka and Siemien) , Leba Elevation and
Puck Embayment. GDR: Upper Eocene. USSR: Upper Eocene of Ukraine and
Byelorussia .

Bolivina nobilis Hantken, 1875
(pI. 3: 7)

1875. Bolivina nobilis Hantken: 65, pI. 15: 4a, b.
1975. Bolivina nobilis Hantken; Samuel : 134, pl. 74: 4, 5, 6.

Material. - About a dozen well-preserved specimens.
Remarks. - All the specimens are narrow and with riblets in lower part of

test. SEM micrographs show encrustations on sutures and numerous pores arranged
in vertical rows.

Forms described by Le Calvez (1966) are excluded from the synonymy as they
are characterized by different length-to-width ratio and, therefore, wider and with
smaller number of chambers than the holotype.

Occurrence. - Poland: Upper Eocene of Fore-Sudetic Monocline (boreholes Ku­
r6w Maly and Jerzmanowa) , Leba Elevation, Puck Embayment and eastern Poland
(borehole Mikaszowka) . CSRS : Priabonian of Slovakia. USSR: Upper Eoce"ne of
Crimea and Ukraine. Hungary, Italy, France (Biarritz region) and Nigeria: Eocene.

Bolivina striatellata Bandy, 1949
(pl. 3: 8; pI. 11: 1)

1949. Bolivina striatellata Bandy: 129, pI. 24: -8.
1977. Bolivina st r i at ellat a Bandy; Pozaryska : 28, pI. 3: C 1-8; pI. 9: 1, 2, 5, 6, 7.

Material. - A few well-preserved specimens.
Remarks. - Our specimens fall within the limits of variability of this species as

delineated by Po zaryska (1977). The species is the closest to Bolivina cookei Cushman
(see discussion in Pozaryska, 1977).

Occurrence. - Poland : Upper Eocene of Kujawy region (borehole Izbica), Middle
Eocene of Siemien area (eastern Poland). USA: Eocene.

Family Buliminidae Jones, 1875
Genus Reussella Galloway, 1933

Reussella byramensis Cushman et Todd 1946
(pl. 3: 13, 14)

1946. Reussella byramensis Cushman and Todd: 94, pl. 16: 4, 5.

Material. - Large number of well-preserved specimens-,
Remarks. - Our specimens are very clo se to the figure of the holotype in

outline and the mode of development of sutures. -
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Occurrence. - Poland: Eocene-Oligocene junction beds of Kujawy (boreholes
Izbica and Augustynowo) and Mazowsze regions (borehole Lanieta). Italy: Priabo­
nian. USA: Oligocene. Distribution of this species is limited to 'the zone of influen­
ces of the Mediterranean province.

Reussella sculptilis (Cushman, 1926)
(pl. 12: 7a, b)

1926. Verneuilina sculpWis Cushman: 34, pl . 5: 3.

Material. - About a dozen usually damaged specimens.

Remarks. - Our specimens correspond to the topotypes and figured holotype of
the Cushman species in general outline. In Cushman drawings, sutures seem to be
broken but it follows from the accompanying descriptions that they are rised and
continuous as in our specimens.

Occurrence. - Poland : Upper Eocene of Mazowsze (borehole Lanieta) and Kuja­
wy regions (borehole Augustynowo), and Menillite Shales in Polish Carpathians.
USA: Upper Eocene. In Poland, distribution of this species is limited to the zone
of influences of the Mediterranean province.

Reussella terquemi Cushman, 1945
(pI. 12: 3; pI. 3: 12)

pars 1882. Verneuilina spinulosa Reuss; Terquem: 107, pI. 11: 16.
1935. Reussella terquemi Cushman: 28, pl. 5: 15, 16.

Material. - About a dozen well-preserved specimens.

Remarks. - Our specimens agree with those figured by Cushman (1945). Cush­
man separated this species from the Miocene Verneulina spinulosa Reuss, as inter­
preted by Terquem, taking into account differences in size and width of test and
somewhat shorter or almost completely missing peripheral spines.

Occurrence. - Poland: Upper Eocene of Fore-Sudetic Monocline (boreholes Mie­
ch6w and Kur6w Maly). France: Lower and Upper Eocene of Paris Basin. Belgium,
GDR"FRG and USSR (Ukraine): Upper Eocene. In Poland, this species is known
from the zone of influences of the Mediterranean province.

? Reussella sp.
(pl. 3: 5)

Material. - Single specimens, including one complete.

Remarks. - Our specimens are most similar to that figured under the name
ReusseHa eocaena (Cushman) by Kiesel (1963) in strongly protruding and rounded
test wings, differing in clearly marked incisions in lower part of test.

Occurrence. - Poland: Upper Eocene of Fore-Sudetic Monocline (borehole Ku­
r6w Maly). GDR: Upper Eocene. In Poland, the species is limited to the zone of
influences of the Mediterranean province.
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Family Uvigerinidae Haeckel, 1894
Genus Uvigerina d'Orbigny, 1826

Uvigerina cocoaensis Cushman, 1925
(p!. 3: 21)
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1925, Uviger i na cocoaensis Cu shman: 68, pl. 10: 12.

Material. - Several well-preserved specimens.
Remarks. - Our specimens are characterized by widely spaced, straight ribs,

running vertical to disappear at the last chamber.
Occurrence. - Poland : Upper Eocene of Fore-Sudetic Monocline (boreholes Ku­

r6w Maly and Jerzmanowa). USA: Upper Eocene of Alabama.....

Uvigerina gallowayi basicordata Cushman et Renz, 1941
(pl, 3: 16)

1942. Uvigerina gallowayi Cushman var. basicordata Cushman and Renz: 21, pl. 3:
18a.

Material. - A few well-preserved specimens.
Remarks. - Our specimens resemble the drawn holotype, differing in well­

developed coarse ver ti cal ribs, broken at sutures, and concave transversal riblets
in inter-rib spaces.

There were reported several forms clo se to Uvigerina gallowayi basicordata, i.e.,
those de scribed as U v igerina eocena Giirnbel, 1868 from the Eocene of Austria and
Uvigerina camagileyeana Bermudez (1937) from coeval strata of Cuba.

Occurrence. - Poland : Upper Eocene of Fore-Sudetic Monocline (borehole Jerz­
ma now a). Venezuela: Oligocene.

Uvigerina spinicostata Cushman et Jarvis, 1929
(pl. 3: 18, 19)

1929. U v igerina spinicostata Cushman and Jarvis: 12, pl. 3: 9, 10.
1970. Uvigerina spinicostata Cushman and Jarvis; Kiesel: 265 , pl . 13: 3.

Material. - Some tens of well-preserved specimens.
Remarks. - Our specimens correspond to drawings of the hol otype and figures

of specimens from Belgium and GDR (Kaasschieter 1961; Kiesel 1970).
Occurrence. - Poland: Upper Eocene of Fore-Sudetic Monocline (boreholes Ku­

r6w Maly and Jerzmanowa). Leba Elevation, Puck Embayment, Slupsk region and
eastern Poland (borehole Mikasz6wka) . GDR, FRG, Belgium, Trinidad: Upper Eoce~e.

Genus Sagrina d'Orbigny in de la Sagra, 1839
Sagrina pulchra (Le Calvez, 1959)

(pI. 6: 1)

1959. Tritubulogener ina pulchra Le Calvez: 91, pl. 1: 8-11 (fide Ellis and Messina
1960).

1970. Sagrina pulchra (Le Calvez); Le Calvez: 127, pl. 24: 4.
Material. - A fe w well-preserved specimens.

/
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Remarks. - Our specim ens fa irly w ell corres pond to the figur es of t he ho lotype
and topotypes (Le Cal vez 1959, 1970), d iff ering in narrower aperture an d les s over­
hanging chambers.

Occur re nce. - P oland : Upper Eocene of Kujawy region (borehole Izbica). France:
Lower Eoc ene of Paris Ba sin .

Genus Trifarina Cushman, 1923 .
Tri farina germ anica (Cushman et Edwards, 1938)

(pI. 3: 20; pI. 11: 5)

1938. A nguloger i na germani ca Cushman an d Ed wards: 85, pI. 15: 14-16.
1958. A n guloger ina gracilis (Reuss) var. ger m an ica Cushman an d Edwards; Batjes:

136, p I. 6: 4.
1975. A ng uloger i na gracilis german ica Cush m an and Edwards; Sam uel : 138, pl. 77:

4a, b.
1978. Tr ifarina germani ca (Cu shman and Edwards); Odrzywolska-Bienkowa, Poza­

r yska an d Martini: 270, pI. 11: 4.

MateriaL - Some tens of well-preserved specimen s.
Occurrence. - Poland: Lower Oligocene (Rupelian) o'f NW P oland (borehole

Szczecin ), Fore-Sudetic Monocline (boreholes Kur6w Maly and Jerzmanowa), Slupsk
a r ea (bor eholes Mozdzanowo an d Machowinko). CSRS and GDR: Priabonian. Bel­
giu m : Olig ocene (Boom Clays). France: Rupelian of Paris Ba sin.

Family Discorbidae Ehrenberg, 1838
Genus Discorbis Lamarck, 1804

Discorbis brandenburgensis (Kiesel, 1963)
(pI. 6: 2, 5, 6, 11, 12, 13, 14)

1963. B i aper to r bi s br andenbur gen si s Ki ese l : 11, pI. 4: 1.

M ate riaL - Rich material com in g from mass occ ur r ences of t his species.
Rem ar k s. - Our specimens fully correspon d to t hose de scrib ed from the Upper

Eocene of the GDR by Ki esel (1963). In t he latter a rea, this speci es is known fr om
the fa una of the Cal auer type. P oli sh specimens a r e al so close to those fi gured
under the name Roto rb ine Ha f ungiformi s from the Upper Eocene of Asiatic part
of the USSR by Subbot ina (1958). A some k ind of central tubercle a t ventral side,
n oted in thi s specie s, originated in result of m erging of encrustation s from sutur es.
The species is mo st similar to Discorbis discoi des (d 'Orblgny, 1826), de scribed from
France. '

Occurrence. - P oland : Upper Focene of Fore-Sudetic Monocline (boreholes Ku­
r6 w Mal y, Jer zmanowa, Miech6w and Globice) and Mazow sze (borehole Lanieta)
and Ku jawy regions (boreholes Izbica an d Augustynow o). GDR : Upper Eocene.
This species is presumably present in Eocene of the USSR. Its d istribution is limited
to t he zon e of influen ces of the Mediterranean province.

Discorbis discoides (d'Orbigny, 1826)
(pI. 13: 4a-c)

1826. .RotaHa discoides d 'Orbignv : 272, fi g. 5.
1970. Di scor bi s discoi des (d'Orb igny); Le Calve z: 133, pI. 28: 2, 5.

MateriaL - A few well-prese rved specimens.
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R emark s. - Polish specimens well correspond to the figures of the holotype, i.e.,
both sketch drawing of d 'Orbigny (1826) and SEM mi cro gr aphs given by Le Calvez
(1970). The species is (see above) most close to Discorb is brandenburgensis (Kiesel,
1963) from the Upper Eocene of the GDR and Poland, differing from the latter in
the presence of cle arly marked, dissected umbilical tubercle as well as the lack of
str ia tio n at test margin.

Occurrence. - Poland: Upper Eocene of Mazowsze region (borehole Lanieta),
France: Oligocene of Paris Basin. Distrib ution of this spe cies is in Po land limited
to the zone of influences of the Med iterranean prov ince.

Discorbis propinqua (Terquem, 1882)
(pl . 11: 9)

1882. Rosalina propinqua Terquem: 99, pl. 10: 14.
1882. Rotalina carctata Terquem: 76, pl. 7: 8.
1970. D i scorbis propinqua (Terquem); Le Calvez: 133, pl. 28: 7.

Material. - Several well-preserved specimens.
Remarks. - Our specimens resemble the holotype in the same number of cham­

bers, identical connections over umbilical depression, built of test matter, and iden­
tic ally developed wide margin. For revision of this species and discussion on its
generic affiliation see Le Calvez (1970). Le Calvez assigned to this species 3 other
species of Terquem (1882).

Occurrence. - Poland: Upper Eocene of Kujawy region (borehole Izbic a) . France:
the whole Eocene of Paris Basin. England: Bartonian.

Genus Neoconorbina Hofker, 1951
Neoconorbina obvoluta (Terquem, 1882)

(pl. 6: 10; pl . 11: 7a-e)

1882. Rotalina obvoluta Terquem : 81, pl. 8: 7.
1882. Rotalina hemisphaerica Terquem: 75, pl. 7: 7.
1949. D iscorbis obvoluta (Terquem); Le Cal vez: 20, pl . 2: 33-35 (f ide Ellis and Mes­

sina 1960).
1970. Rosalina obvoluta (Terquem); Le Calvez: 142, figs. 52-54.
1977. Neoconorb ina obvoluta (Terquem) ; P ozaryska and Odrzywolska-Bienkowa:

62, pl . 6: 7a-c.

Material. - Several well-preserved specimens.
Remarks. - Our specimens fully agree with those of the Terquem (1882) collec­

tions which have been revised by Le Calvez (1949), who also discussed their simila­
rity to the holotype.

Occurrence. - Poland : Upper "Eocene (Priabonian) of Kujawy (borehole Izbica)
and Mazowsze regions (borehole Lanieta). GDR: Upper Eocene. France: Lower and
Upper Eocene of Paris Basin.

Genus Rosalina d'Orbigny, 1826
Rosalina douvillei (Cushman, 1928)

(pl. 6: 7)

1928. D iscorb is douvillei Cushman: 54, pl . 3: 1.
1958. D iscorbis globularis (d'Orbigny): Batjes: 145, pl . 7: 2.
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1970. Rosalina douvillei (Cushman) ; Le Calvez: 140, pi. 29: 3-5.

Material . - About a dozen well-preserved specimens.
Remarks. - Our specimens agree with those figured from the Paris Basin by

Le Calvez (1970), being al so very close to the holotype described by Cushman (1928).
In accordance with the suggest ions of Le Calvez (1970), Rosalina douvtllei appears
a transitional form between Middle E ocene Rosalina quadrata Terquem and Miocene
R. globularis d'Orbigny.

Occurrence. - Poland : Lower Oligocene (Rupelian) of Fore-Sudetic Monocline
(boreholes Kur6w Maly and Jerzmanowa). CSRS: Priabonian. France and Belgium:
Oligocene. In Poland, distribution of this species is limited to the zone of in fl uences
of the Med iterranean province.

Rosalina globularis d'Orbigny, 1826
(pi. 6: 3)

1826. Rosal ina globularis d'Orbigny: 271, pi. 13: 1-4.
1970. Rosalina globularis d'Orbigny; Kiesel: 285, pi. 15: 18.

Material. - Several well-preserved specimens.
Remarks. - Polish specimens agree with those figured by Kiesel (1970). ';l'hey

differ from those of d'Orbigny (1826) and Cushman (1931) in weaker granulation at
ventral side and less clear outer margins of ch ambers.

Occurrence. - Poland : Upper Eocene of Kujawy region (borehole Izbica). GDR,
FRG, Nigeria, USA: Eocene. The species is known from the Eocene up to the present.

Genus Baggina Cushman, 1927
Baggina subconica (Terquern, 1882) emend. Le Calvez, 1949

(pi. 6: 4, 8, 9)

non 1882. Rotal ina su bconica Terquem: 61, pI. 6: 5a-c.
1882. Valvulina ovali s Terquem: 103, pi. 11: 10.
1942. Cancri s turgidus Cu shman and Todd: 92, pl. 24: 3, 4.
1949. Valvulineria subconica Terquem; Le Calvez : 26, pi. 5: 87-89 (fide Elli s ' and

Messina 1960).
1961. Cancris su bcon icus (Terquern); Ka assch ieter: 213, pl. 12: 6-8.
1977. Baggina su bcon i ca (Terquem); Pozaryska: 33, pi. 11: 1.

Material. - Some tens of .well -preserved specime ns.
Remarks. - Our specimens are very simila r to those a ssigned to the species

Valvuliner ia subconica Terquem by Le Calvez (1949) in her revision of the Terquem
collection , completely differing from the figure of the holotype as given by Terquem
(1882). This str ik ing difference between the drawing given by Terquem and actual
appearance of hi s specimens was also emphasized by Le Calvez (1949, 1970). She
subsequentl y allocated the species in the genus Cancri s (Le Calvez 1970). However,
taking into account non-porous sur face near aperture and broadly rounded perip­
heral margin of te st , we place it in the genus Baggina.

Occurrence. - Poland: Upper Eocene and Lower Oligocene (Rupelian) of Fore­
Sudetic Monocline (boreholes Kur6w Maly and Jerzmanowa) and Kujawy (borehole
Izbica) and Mazowsze regions (borehole Lanieta). CSRS: Priabonian. France (Paris
Basin) , Belgium and Netherlands: Eocene. England: Bartonian.
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Family Glabratellidae Loeblich and Tappan, 1964
Genus Glabratella Dorreen, 1948

Glabratella ubiqua (Le Calvez, 1949)
(pl. 9: 13a-c)

1949. Discorbis ubiqua Le Calvez: 23, pI. 2: 27-29 (fide Ellis and Messina 1960) .
1970. Glabratella ubiqua (Le Calvez): Le Calvez: 149, pI. 35: 7.
non 1975. Glabratella ubiqua (Le Calvez): Samuel: 144, pI. 85: 2a-d.

Material. - A few well-preserved specimens.
Remarks. - 'Our specimens are very close to those figured by Le Calvez (1949),

markedly differing from that figured by Samuel (1975). The latter is angular, sub­
quadrate in outline and with a pair of distinct tubercles at dorsal side, whereas test
of the type specimen appears completely smooth. Therefore, the specimens coming
from Slovakia are excluded from this species. Our specimens well display radial
ornamentation at ventral side of test (see pI. 9, fig. 13c).

Occurrence. - Poland: Upper Eocene of Mazowsze region (borehole Lanieta),
France: Lower and Upper Eocene of Paris Basin. In Poland, distribution of this
species is limited to the zone of influences of the Mediterranean province.

Family Asterigerinidae d'Orbigny, 1839
Genus Asterigerina d'Orbigny, in de la Sagra, 1839

Asterigerina bartoniana (ten Dam, 1947)
(pl. 6: 15-18; pI. 11: 10, 11)

1947. Rotalia bartoniana ten Dam: 186 (new name).
1948. Asterigerina cyclops Dorreen: 271, pI. 40 : 5a-c.
1958. Asterigerina stelligera Kraeva: 73, figs. 2a, b, w (fide Ellis and Messina 1960).
non 1963. A sterigerina bartoniana (ten Dam); Kiesel: 20, pl . 10: 2.
1977. Asterigerina bartoniana (ten Dam); Pozaryska and Orzywolska-Bieilkowa:

62, pl. 6 : 1.

Material. - Some tens of well-preserved specimens.
Remarks. - Our specimens are very close to the holotype and topotypes of ten

Dam (1947). We regard Asterigerina cyclops Dorren, 1948 from the Upper Eocene of
New Zealand and A. stelligera Kraeva, 1958 from the Upper Eocene of Crimea as
junior synonyms of this speci es . Gramann (1968) holds that A. bartoniana as inter­
preted by Kiesel (1963) does match the diagnosis of the species of Ten Dam but
rather that of A . brandhorstiana Gramann (1964) .

Occurrence. - Poland: Upper Eocene of Fore-Sudetic Monocline (boreholes Ku­
r6w Maly and Jerzmanowa) and Kujawy (borehole' Izbica) and Mazowsze regions
(borehole Lanieta), Belgium and Netherlands : Middle and Upper Eocene. England:
Bartonian. GDR, USSR and New Zealand : Upper Eocene. In Poland, distribution
of thi s spec ies is limited to the zone of influences of the Mediterranean province.

Asterigerina aff. guerichi (Franke, 1912)
(pl. 6: 19, 20)

1912. Discorbina giLrichi Franke : 29, fig. 8.
1941. Asterigerina frankei Ten Dam et Reinhold: 220, pI. 2: 1-3.
1958. A sterigerina giLrichi (Franke) ; Batjes: 159, pl. 10: 6, 7.
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Material. - A few well-preserved specimen s.
Remarks. - Our specimens a r e identically biconvex a s those de scribed by

Franke (1912). Moreover, they al so di spl ay band-like development of m arginal parts
of chambers at dorsal side. H owever, they differ from the latter in more star-like
character of additional ch ambers, It is p ossible that this species represents a tran­
sition between Upper Eocene Asterigerina bartoniana (ten Dam) and typical A. true­
richi (Franke), known from the Upper Oligocene.

Occurrence. - Poland : Lower Oligocene (Rupelian) of Fore-Sudetic Monocline
(borehole Kur6w Maly). GDR an d Netherlands : Lower and Upper Oligocene.

Family Rotaliidae Ehrenberg, 1839
Genus PararotaZia Le Calvez, 1949

PararotaZia audouini (d'Orbigny, 1850)
(pI. 10: 1, 5)

1850. Rotalia audouini d 'Orbigny: 307, pI. 2: 9, 10.
1970. Pararotalia audouini (d'Orbigny) : Kiesel : 332, pI. 22: 18 (non 17, 19, 20).
1970. Pararotalia audouini (d'Orbigny) ; Le Calvez : 162, pl . 34: 8.
1970. Pararotalia armata (d'Orbigny); Le Calvez: 161, pI. 39: 1.
1970. PararotaZia inermis (Terquem); Le Calvez : 163, pl . 34: 6, 7.
1970. PararotaZia subinermis Bh atias; Le Calvez: 164, pI. 42: 2.

Material. - About a do zen well-preserved specimens.
Remarks. - For revision of the d'Orbigny collection and good figures of the

type specimens see Le Calvez (1970). The species di ffers from P. Zithothamnica in
more depressed sutures a t ventral side, the presence of clearly marked umbilical
tubercle sur r ounded by a wide furrow an d more strongly partitioned, and lobe-like
peripheral margin of test. Moreover, the margin di spl ays granulation. which is
mi ssing on surface of ch amber.

Occurrence. - Poland: Upper Eocene of Fore-Sudetic Monocline (borehole Ku­
r6w Maly). GDR, Belgium an d Netherlands : Upper Eocene. England: Bartonian.
France : Middle and Upper Eocene of P aris Basin. Distribution of this species is
limited to the zone of infl uen ces of the Mediterranean province.

PararotaZia spinigera (Terquem, 1882)
(pl . 9: 1-6, lOa-c)

1882. RosaZina spinigera Terquem: 97, pI. 10: lOa-c.
1970. PararotaZia spi n i ger a (Le Calvez); Le Calvez: 164, pI. 39, fig. 6.
pars 1970. PararotaZi!J- audouini (d'Orbigny); Kiesel: 332, pI. 22: 17, 19, 20.

Material. - So me tens of w ell-preserved specimens.
Remarks. - Our spec imens correspond to those of the Terquem (1882) collection,

revised by Le Calvez (1949, 1970), as well as other French on es . The species is mo st
similar to PararotaZia Zithothamnica (Uhlig) and P. audouini (d'Orbigny), from
which it differs in development of spines in cen tral part of peripheral margin of the
la st whorl and the lack of any di st inct plug at ventral side of the test. Umbilical
depression may be infilled w ith irregula r ac cumula ti on of te st matter or well pro­
n ounced and empty. The speci fi c variabili ty may be a lso expressed in v arying
convexity of ventral side of the test .
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Occurrence. - Poland : Upper Eocene of Fore-Sudetic Monocline (borehole Ku­
r6w Maly) and Kujawy region (borehole Izbica). France: Middle and Upper Eocene
of Paris Basin. England: Bartonian. In Poland, distribution of this species is limited
to the zone of influences of the Mediterranean province only.

Pararotalia lithothamnica (Uhlig, 1886)
(pl. 10: 2, 3, 4, 6-16; pI. 9: 9; pI. 11: 14, 18, 19)

1886. Rotalia lithothamnica Uhlig: 195, pI. 5: 9; pI. 11: 14, 18, 19.
1928. Rotalia mexicana Nuttall: 374, pI. 50: 6-8.
1974. Rotalia lithothamnica Uhlig; Szczechura and Pozaryska: 64, pI. 13: 3, 5-8.

Material. - Some hundreds of specimens, including numerous well-preserved.
Remarks. - Our specimens well fall within the limits of variability of this

species as outlined on the basis of the figures of the holotype and topotypes (Uhlig
1886). The species is characterized by very high variability of individuals, including
size of central tubercle, depth and branching of sutures, shape of chambers varying
from triangular to trapezoid and finally polygonal, and ratio of convexity of ventral
side to the dorsal. Moreover, ornamentation is varying from negligible to comprising
tubercles and deep furrows and margin of test may be sharp or slightly rounded.
Taking into account so high variability, Kaptarenko-Tschernousova (1951) differen­
tiated several varieties of this species. We do not agree with that approach and fol­
low Uhlig (1886) in treating the above differences as manifestation of intraspecific
variability. The species Rotalia mexicana Nuttall, 1928 from Mexico does not differ
in any important features from Pararotalia lithothamnica (Uhlig, 1886).

Occurrence. - Poland: Upper Eocene of the Carpathians (limestone facies of
Magura unit), Upper Paleocene of the Przemysl Carpathians, where the species has
been found in strata of subaqueous slide (Szczechura and Pozaryska, 1974), 'Upper
Eocene of Fore-Sudetic Monocline (boreholes Miech6w, Globice, Sieroszowice) , Ku­
jawy (boreholes Izbica Kujawska and Augustynowo) and Mazowsze regions (bore­
hole Lanieta). GDR: Upper Eocene (Schonewalde Beds). Italy: Priabonian. Romania,
Hungary, Ukraine, Cuba and Mexico: Eocene.

Family Nummulitidae de Blainville, 1825
Genus Nummulites Lamarck, 1801

Nummulites germanicus Bornemann, 1860
(pl. 7)

1856. Amphistegina nummularia Reuss: 44, pl . 4: 46-50.
1860. Nummulina germanica Bornemann: 158, pl . 12: 2.
1973. Nummulites concinnus Jarzeva; Olempska: 213, pl. 14: 2, 3; pI. 15: 1-8.

Material. - Some tens of specimens, mostly broken.
Remarks. - Cross-sections of nummulitids from extra-Carpathian Poland are

most similar to that figured by Bornemann (1860) and the last unnumbered figure.
Plate 7 shows variability of representatives of this species and their deformations
(especially in the case of material from the borehole Lanieta). The phenomenon of
deformation of nummulitids and accompanying microfauna is known from several
other localities in northern Europe, e.g: in the USSR (Kaptarenko-Tschernousova
1951, Bettenstaedt 1949, Schuh 1950). '

3 Acta Palaeontologlca Pnlonlca nr 3-4184
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Some authors regard this species as comprising various polyspecific forms. In
turn, Bornemann interpreted it as highly varying in morphology. We accepted de­
finition of that species after consultations with Dr. A. Blondeau (Paris), placing
Nummulites concinnus Jarzeva in its synonymy.

Taking into account differences in morphology, Jarzeva, Lotsch and Nemkov
(1968) splitted the species into a number of separate ones, assigning some species to
Nummulites orbignyi (Galeotti), N. concinnus Jarzeva and N. rectus Curry. According
to these authors, N. prestwichianus Jones is a synonym of N. germanicus Bornemann,
and the latter is not a nordic nummulitid but rather Mediterranean species of the
Priabonian age which evolved (similarly as N. stellatus Roveda) from N. anomalus
de la Harpe. Nummulites germanicus Bornemann is rather flattened and N. stellatus
Roveda - highly convex and with tuberculated surface. According to Blondeau
(1969), N. germanicus Bornemann migrated from the Mediterranean areas via the
Carpathian sea to the German basin where it occurs together with fauna of the
Priabonian type. The two nummulitid species recorded in our country also occur
together with assemblages of small foraminifers of the Priabonian type.

The species N. germanicus is still unknown from Upper Eocene-Oligocene strata
in England, France and Belgium, i.e ., in western part of the North European furrow
so its records appear limited to eastern parts of the furrow. For ex ample, it is
known to occur in masses in some localities in SW Poland. According to Blondeau
(1969), N. germanicus should not be present in strata of the nannoplankton Discoaster
tani nodifer zone (NP16) which fully support our hypothesis of separate character
of microfauna of eastern (where we have NP16 zone) and western Poland and,
therefore, the two basins: Boreal and warm, with strong influences of the Mediter­
ranean province. This also confirms the supposition that Late Eocene transgression
of boreal sea reached eastern Poland from the east (see Pozaryska 1976).

Occurrence. - Poland: Upper Eocene of Fore-Sudetic Monocline (boreholes Jerz­
manowa and Kur6w Maly) , Kujawy (borehole Damaslawek) and Mazowsze regions
(borehole Lanieta). GDR: Upper Eocene, so-called Lattorfian. The distribution of
this species is limited to the zone of influences of the Mediterranean province only.

Nurwmulites aff. st ellatus Roveda (1961)'
(pl. 8)

Material. - Several specimens, including one well-preserved.
Remarks. - The species is ch aracterized by different arrangement of chambers

than in Nummulites germanicus (Bornemann) . Its chambers are wider and inter­
chamber,septa more st rongly bent. Preservation of the avialable specimens precludes

.their identification without making a reservation. ,
Occurrence. - Nummulites a ff . stel l at us has been found in Upper Eocene (Pria­

bonian) strata in the borehole Lanieta in Poland. The species N. stellatus Roveda
is known from the Middle and Upper Priabonian of Italy. S. Ungaro (1968) reported
it from marly and limestone-marly series of the Priabonian. Distribution of this
species in Europe is limited to the zone of influences of the Mediterranean province.

Family Elphidiidae Galloway, 1953
Genus Cribrononion lati rlorsatum (Reuss, 1864)

(pI. 11: 8)

1864; Polystomella latidorsata Reuss: 10, pI. 1: 6.
1939. Elphidium latidorsalum (Reuss); Cushman: 39, pI. 10: 16.
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Material. - A few slightly damaged specimens.
Remarks. - The species is most similar to Cribrononion hiltermanni Hagn (1952),

from which it differs in the lack of ornamentation on apertural surface of test.
Occurrence. - Poland: Upper Eocene of Kujawy region (borehole Izbica) and

Middle Eocene of Siemien (eastern Poland). Belgium, Netherlands, GDR, RFN and
England: Upper Eocene. France: Upper Eocene-Lower Oligocene of Paris Basin.

Family Heterohelicidae Cushman, 1927
Genus Bifarina Parker et Jones, 1872

Bifarina selseyensis (Heron-Allen and Earland, 1909)
(pl. 3: 17; pl. 11: 6)

1909. Bigenerina selseyensis Heron-Allen et Earland: 330, pl. 15: 15-17.
1918. Siphogenerina hexagona Halkyard: 41, pl. 6: 5.
1961. Bijarina selseyensis (Heron Allen and Earland); Kaasschieter: 200, pI. 10: 8-10.

Material. - A few specimens with the youngest part damaged.
Remarks. - Our specimens differs from the drawing of the holotype in markedly .

shortened biserial part. Similar specimen s have been reported from Belgium by
Kaasschieter (1961) who noted the lack of specimens -with clearly differentiated
uniserial part of test in his material.

Occurrence. - Poland: Upper Eocene of Kujawy region (borehole Izbica). Bel­
gium, Netherlands and England : Bartonian.

Family Globigerinidae Carpenter, Parker et Jones, 1862
Genus Globigerina d'Orbigny, 1826

Globigerina cf. angiporoides Hornibrook, 1971
(pI. 12: la, b)

Material. - A few slightl y damaged specimens.
Remarks. - Our specimens are more similar to those figured from the Priabo­

nian of Slovakia by Samuel (1975) than to the holotype and other forms from New
Zealand (Hornibrook 1971). The specimens from CSRS resemble those described
and figured by Blow (1969). According to Samuel (1975), G. angiporoides Hornibrook
is affined to G . linaperta Finlay.

Occurrence. - Poland: Eocene-Oligocene junction beds of Fore-Sudetic Mono­
cline (borehole Kur6w Maly). In Poland, distribution of this species is limited to the
zone of in fl uen ces of the Mediterranean province.

Family Eponididae Hofker, 1951
Genus Neoeponides Reiss, 1960

Neoeponides schreibersi (d'Orbigny, 1846)
(pl. 9; 7a, b; 8a, b; 11)

1846. Rotalina schreibersi d'Orbigny: 154, pI. 8 : 4-6.
1851. Rotalia karsteni Reuss: 273, pl. 9: 6.
1883. Pulvinulina candidula Schwager: 33, pI. 28: 10.
1961. Eponides schreibersi (d 'Orbigny); Kaasschieter: 210, pI. 11: 14, 15.
1970. Neoeponides schreibersi (d'Orbigny) ; Le Calvez: 177, pI. 42: 3.
1977. Neoeponides schreibersi (d'Orbigny); Pozaryska: 37, pl . 5: 2a-c.

3·
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Mater ial. - Numerous well-preserved speci me ns.
Remarks. - The species is highly variable in development of central parts of

ch ambers at ventral side, so-called tena, which may be large or sma ll and turned
upwards in a varying degree. SEM micrographs showed that dorsal side is highly
porous (Pozaryska 1977: pI. 9: 7b).

Occurrence. - Poland: Upper Eocene-Lower Badenian. The species is omni­
present in the Fore-Sudetic Monocline (boreholes Kur6w Maly and Jerzmanowa) ,
Kujawy (boreholes Izbica and Augustynowo) and Mazowsze regions (borehole La­
ni eta), in the Middle Eocene at SiemieiJ. (eastern Poland) as well as in the Parate thys
region. Ita ly , France, GDR, FRG, Belgium and Netherlands: Upper Eocene.

Family Cibicidinae Cushman, 1927
Genus Cibicides de Montfort, 1808
Cibicides carinatus (Terquem, 1882)

(pI. 12: 2, 6)

. 1882. Truncatulina carinata Terquem: 94, pI. 10: 1, 2.
1949. C ibicides carinatus (Terquern) ; Le Calvez: 45, pI. 4: 72-74 (fide Ellis and

Messina 1960).
1974. Cibicides carinatus (Terquem); Szczechura and Pozaryska : 86, pI. 18: 6, 7.

Material. - About a dozen well-preserved spe cimens.
Remarks. - Cibicides carinatus is highly variable in general outl ine and convex­

ity of both sides (from bic onvex to flat-convex and finally concave-convex) . Keel is
varying from underdeveloped to very wide and serrate.

Occurrence. - Poland: Upper Paleocene of the Carpathians (Babice) and Polish
Lowlands, Upper Eocene of Fore-Sudetic Monocline (boreholes Jerzmanow a and
Kur6w Maly) . France (Paris Basin) , England. Belgium, Netherlands, USSR (Ukraine) :
Upper Eocene.

Cibicides lobatulus (Walker et Jacob, 1798)
(pI. 12: 8a, b; pI. 13: 2a, b)

1798. N autilus lobatulus Wal ker and J ac ob : 642, pI. 14: 36.
1970. Cibicides (Dyocibicides) lobatulus (Walker and Jacob); Kiesel : 308, pI. 20:

lOa, b, 11.

Material. - Som e tens of well-preserved specimens.
Remarks. - The specimens shown in pI. 12, fig. 8a, b, resemble representatives

of t he genus Dyocibicides in arrangement of chambers. They are generally similar
to the hol otype as shown in its rather ske tchy drawing. High variability of this
species has been re ported from several areas of its occurrence. Forms as signed to
it are varying f rom fl at and uncoiling to thick arid more tightly coiled. Kiesel
(1970) em phasized t ha t in the GDR this spe cies appears limited to the so-called
Cal au facies , being completely unknown from the Boreal fac ies (so-called Eocene 5).
Taking this into account, she follo wed Nyholm (1971) in interpreting the species a s
rela ted to sha llow-and fairly w arm-water environment.

Occurrence . - Poland: Upper Eocene of Fore-Sudetic Monocline (all the studied
borehole columns) . GDR, FRG, Belgi um, Netherlands, France, Italy, England, USSR
and USA : Eocene-Miocene, Poland, Austria, Nigeria : Miocene. It is known to occur
a t present in the North Se a , Atlantic and other places. Cosmopolitan form.
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Cibicides omphalius (Grzybowski, 1895)
(pl . 13: 8, 9, 10)
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1895. Truncatulina omphaHa Grzybowski: 201, pl. 3: 14a-c.
1977. Cibicides omphalius (Grzybowski); Pozaryska and Odrzywolska-Bienkowa: 62,

pl. 5: 1a-c.

Material. - Several well-preserved specimens.
Remarks. - Our specimens resemble the f igured holotype in outline, highly

porous test and irregular, sharp peripheral margin rimmed with serrate keel.
Occurrence. - Poland : Upper Eocene of the Carpathians (Dukla region) and 'K u­

jawy region (borehole Izbica). In Poland, distribution of this species is limited to
the zone of influences of the Mediterranean province.

Cibicides reussi (ten Dam et Reinhold, 1942)
(pl. 13: 5)

1941. Cibicides reussi ten Dam and Reinhold; 100, pl . 8: 4a-c.
1978. Cibicides reussi ten Dam and Reinhold; Odrzywolska-Bienkowa, Pozaryska

and Martini: 275, pl. 12: 5a-c, 6a-c.
Material. - Several well-preserved specimens.
Remarks. - Our specimens closely resemble the holotype.
Occurrence. - Poland: Upper Eocene of Kujawy region (borehole Izbica) and

Lower Oligocene (Rupelian) of NW Poland (borehole Szczecin). GDR, FRG, Nether­
lands: Rupelian.

Cibicid es sulzensis (Hermann, 1917)
(pl. 13: 3a, b)

1917. D iscorbina sulzensis Hermann: 290, pl. 3: 26.
1970. Cibicides sul zensis (Hermann); Kiesel : 312, pl. 19: 7-10.

Material. - About a dozen well-preserved specimens.
Remarks. - Our specimens well agree with the figure of holotype, except for

more triangular outline of apertural chamber. Specimens from the Oligocene of the
Kujawy region 'are characterized by convex dorsal side, whereas all the remaining
ones are flat-convex.

Occurrence. - Poland: Upper Eocene of Mazowsze region (borehole LaniE:ta) and
Kujawy (Izbica borehole). GDR, Netherlands and Belgium: Upper Eocene and Ru­
pelian. France: Oligocene. England: Bartonian. USSR: Oligocene of Ukraine and
Pericaspian Depression. USA: Eocene of Eastern Regions.

Cibicides tenellus (Reuss, 1864)
(pl . 14: 9; pl . 13: 1a-c, 12a-c, 13a-c, 14a, b)

1864. Truncatulina tenella Reuss : 477, pl, 5: 6.
1958. Cibicides tenellus (Reuss); Batjes: 151, pl . 9: 3, 4.
1965. Cibicides tenellus tenellus (Reuss); Grossheide an d Trunko: 149, pl. 16: 9a,

b, 10.

Material. - Some tens of well-preserved specimens.
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Remar k s. - Our specimens well agree with the figure of holotype, especially
in characterist ic tubercle at ventral size and . completely flat dorsal side.

Occurrence. - Pol and : Lower and Upper Oligocene of Fore-Sudetic Monocline
(boreholes Kur6w Maly and Miech6w) , Mazowsze (borehole Lanieta) and Kujawy
(borehole Izbica) and Polish Carpathians. GDR, FRG and Belgium: Lower and
Upper Oligocene. Italy : Priabon ian.

Cibicides u ng erianus (d'Orbigny, 1846)
(pl. 12: 11)

1846. Rotalina unger ia na d'Orbigny: 157, pI. 8: 16-18.
1958. Cib i cides ungerianus (d'Orbigny) ; Batjes: 152, pl . 9: 6.
1978. Cib ic id es ungerianus (d'Orbigny); Odrzywolska-Bienkowa, Pozaryska and

Martin i : 275, pl. 12: 7a-c.

M at er ial. - About 20 well-preserved specimens.
Rem ar ks . - Our specimens fully agree with the d'Orbigny (1846) drawing. The

species is characterized by high variability, especially in differences in granulation
a t dorsal side of te st .

Cibicides ve r rucosus Finlay (1940), described from the Lower Oligocene of New
Zeal and, is presu mably a junior synonym of C. ungerianus (d'Orbigny) as there
seem to be no impor tant differences between the two taxa.

Occurrence. - Poland : Lower Oligocene (Rupelian) of Fore-Sudetic Monocline
(boreholes Kur6w Maly and Jerzmanowa), Wielkopolska (borehole Gorz6w Wiel­
kopolski) and NW Poland (borehole Szczecin) , Miocene of Central Paratethys (fore­
land of the Carpathians and margin of the Holy Cross Mts.). GDR, FRG, Belgium,
Netherlands, Hungary, USSR (Ukraine) and USA: Oligocene-Miocene. Nigeria :
Upper Eoce ne.

Cibicides ypresiensis ten Dam, 1947
(p l. 12: 12; pl. 13: 6, 7, 11)

1947. Cib ic ides ypres iensis ten Dam; ten Dam : 136, pI. 6: 2.
Mat er ial. - K few specimens, usually broken off near aperture.
Remar k s. - Our specimens agree wi t h the figure of holotype. They differ from

the French ones figured by Le Cal vez (1970) in being more elongate and deeper
incised sutures between ch ambers and , therefore, more lobe-like peripheral margin,
w he reas the- type of aper tur e is ·the sa me. The whole te st (including apertural sur ­
fa ce) in our specimens di spl ays pores var ying in size, whereas the French specimens
do not show any pores.

Occ urrence . - P oland: Upper Eocene of Fore-Sudetic Monocline (borehole Ku­
r6w Maly). France (Paris Basin): Lower and Upper Eocene. Netherlands: Eocene.

Family Planorbulinidae Schwager, 1877
Genus Planorbulina d'Orbigny, 1826

?Planorbulina sp .
(pl. 11: 15)

M aterial. - One well- preserved speci men.
Remar k s. - Our specimen resembles that de scribed by Roemer (1838) but the

f igure of t he la t te r is too sketc hy for any identification with certainity.
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Occurrence. - Poland: Upper Eocene of Kujawy (borehole Izbica). Distribution
of that species will probably appear limited to the zone of influences of the Medi­
terranean province.

Family Nonionidae Schultze, 1854
Genus Nonion de Montfort, 1808

Nonion graniferum (Terquern, 1882)
(pI. 9: 14, 15)

1882. Nonionina granifera Terquem: 42, figs. 8, 9.
1968. Nonion graniferum (Terquem); Pozaryska and Szczechura: 81, text-fig. 19,

pI. 9: 10-12.
Material. - Numerous well-preserved specimens.
Remarks. - Our specimens differ from the holotype figured by Terquem (1882)

in granulation, which enters so deep into the area of sutures that some kind of star
originates around u~bilical depression. High variability in this species, connected
with differences in depth to which granulation enters intra-chamber sutures, was
di scussed and illustrated by Pozaryska and Szczechura (1968).

Occurrence. - Poland: Lower Paleocene-Upper Eocene of Polish Lowlands,
Upper Eocene of Fore-Sudetic Monocline (borehole Kur6w Maly) and Kujawy(bore­
hole Augustynowo), Sweden and Denmark: Paleocene. GDR, FRG, Belgium, France
and England : Upper Eocene. France: Oligocene of Paris Basin.

Genus Florilus de Montfort, 1808
Florilus winnianus (Howe, 1939)

(pI. 9: 12)

1939. Nonionella winniana Howe: 60, pI. 7: 26, 27.
1977. Florilus winnianus (Howe); Pozaryska : 42, pI. 8: 5, 6.

Material. - About a dozen well-preserved specimens.
Remarks. - The species is characterized by high variability, especially in small

projections (papillae) well developed or mi ssing in umbilical depression.
Occurrence. - Poland : Upper Eocene of Kujawy (borehole Izbica) and Siemien

(eastern Poland) . Species common in the Upper Eocene of Europe and N America .

Genus Pullenia Parker et Jones, 1862
Pullenia bulloides (d'Orbigny, 1826)

(pl. 14: 6)

1826. Nonionella bulloides d 'Orbigny: 107, pl. 5: 9, 10.
1975. Pullenia bulloides (d'Orbigny); Samuel': 145, pI. 78: 5a, b.

Material. - About a dozen well-preserved specimens.
Remarks. - Our specimens are very similar to the holotype in general appea­

rance, except for slightly more bent sutures;
Occurrence. - Poland: Upper Eocene of Fore-Sudetic Monocline (borehole Mie­

ch6w), Miocene of Central Paratethys. Belgium, France, USSR (Ukraine); Upper
Eocene, Austria, J apan: Miocene.
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Family Anomalinidae Cushman, 1927
Genus Anomalinoides Brotzen, 1942

Anomalinoides granosus (Hantken, 1875)
(pl . 14: 3)

1875. Truncatulina granosa Hantken: 224, pl. 10: 2a, c. .
1930. Anomalina dorri Cole var. aragonensis Nuttall: 291, pI. 24: 18.
1941. Cibicides granosus (Hantken) : van Bellen: 1002, fig . 29.
1977. Anomalinoides granosus (Hantken); Pozaryska: 43, pl . 7: 4a, c, pI. 11: 5 (here

synonymy).

Material. - Several tens of well-preserved specimens.
Remarks. ---:Our specimens are very close to the holotype. For reVISIOn of this

species and its comparison with similar ones, Anomalinoides grosserugosa (Gumbel),
A. danica (Brotzen) and A . rubiginosa Cushman see Hagn and Ohmert (1971).

Occurrence. - Poland : Upper Eocene of the whole Polish Lowlands. Nether­
lands, Belgium, France, FRG, GDR, Hungary, Yygoslavia (Dalmatia), USSR (Ukrai­
ne, Byelorussia, Aral Sea area, Tadzhik SSR, N Caucasus) and Mexico: Upper
Eocene.

Genus Heterolepa Franzenau, 1884
Heterolepa perlucida (Nuttall , 1932)

(pI. 14: 4)

1932. Cibicides perlucida Nuttall : 33, pI. 8 : 10-12.
1977. Heterolepa perlucida (Nuttall); Pozaryska and Odrzywolska-Bieilkowa : - 62,

pI. 1: 9a, b.

Material. - Some tens of well-preserved specimens.
Remarks. - Our specimens fully agree with the figure of holotype, especially

in development of encrustations on inter-chamber sutures on both dorsal and
ventr a l sides and very well developed coarse pores.

Occurrence. - Poland : Upper Eocene of Fore-Sudetic Monocline (borehole Mie­
ch6w) and northern Poland. USSR (Ukraine) , France (Aquitanian Basin) , Mexico:
Lower Oligocene.

Genus Karreria Rzehak, 1881
Karreria fallax Rzehak, 1891

(pI. 14: 1a-c ; pl . 11; 12; pI. 14: 11)

1891. Karreria fallax Rzehak: 4, pI. 7: 7, 8.
1970. Karreria fallax Rzehak; Kiesel: 315, pl. 19: 3 (here synonymy).

Material. - Single well-preserved specimens.
Remarks. - Our specimens agree with the figure of holotype. In the studied as­

semblage, this species is of relict character as up to the present it ha s been known
from the uppermost Cretaceous and Paleogene, where it is very common and highly
var iab le.

Occurrence. - Poland: Upper Maastrichtian and Lower Paleocene of Polish
Lowlands, Upper Eocene of Mazowsze (borehole Lanieta) and Kujawy - (borehole
Izbica) . Southern Scandinavia (Denmark and Sweden): Paleocene. Austria: Danian
(r ecte Montian). N Europe .and USSR: Upper Maastrichtian. Italy: Priabonian.
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Genus Melonis de Montfort, 1808
Melonia affine (Reuss, 1851)

(pI. 14: 7, 8)
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1851. Nonionina affine Reuss: 72, pI. 5: 22.
1939. Nonion affine (Reuss); Cushman: 9, pI. 2: 13.
1970. Melonis affine (Reuss); Kiesel: 283, pI. 15: 7.
1978. Melonia affine (Reuss); Odrzywolska-Blenkowa : Pozaryska and Martini: 278,

pI. 14: 1, 2.

Material. - Several hundreds of well-preserved specimens.
Remarks. - This species was recently discussed in detail by Odrzywolska-Bien­

kowa, Pozaryska and Martini '(1978).
Occurrence : - Poland: Upper Eocene of Fore-Sudetic Monocline and Lower

Oligocene (Rupelian) of northern Poland. GDR, FRG, Belgium, Netherlands, France,
England, USSR (Ukraine and Azerbaidzhan) : Upper Eo~ene-Lower Oligocene. USA:
Upper Eocene.

Family Robertininidae Reuss, 1850
Genus Robertina d'Orbigny, 1846

Robertina germanica Cushman et Parker, 1938
(pI. 12: 9)

1938. Robertina germanica Cushman et Parker: 73, pI. 13: 2.

Material. - Single well-preserved specimens.
Remarks. - Our specimens do not differ from the figure of holotype. The species

is most close to Robertina ovigera Cushman and Parker (1936), differing in the type
of aperture, more oblique sutures, more massive and shorter test, rather flat aper­
tural surface and more numerous chambers in the last whorl.

Occurrence. - Poland: Upper Eocene of Fore-Sudetic Monocline (boreholes Mie­
ch6w and Globice). Belgium: Upper Eocene. England: Bartonian. GDR, FRG: Upper
Eocene.
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EWA ODRZYWOLSKA-BIENKOWA I KRYSTYNA POZARYSKA

PRIABONSKIE OTWORNICE Z NIZU POLSKIEGO

Streszczenie

Praca zawiera identyfikacje i iIustracje 87 gatunk6w otwornic (w tym Verte­

bralina eocaena sp, n .) wystepujacych w licznych wierceniach obejmujqcych osady

eocenu w srodkowej i poludniowo-zachodniej czesci Nizu Polskiego (fig. 1,3; plansze

1-14). Autorki stwierdzily, ze mikrofauna z badanego obszaru charakterem rozni sie

od r6wnowiekowej mikrofauny p6lnocnej Polski.

Obecnosc cieplolubnych otwornic wsrod badanej mikrofauny, charakterystyczne

dla biofacji priabonu, wskazuje na ich srodziemnomcrskle 'pochodzenie. Migracje

gatunk6w cieplolubnych z obszar6w przyleglych do geosynkliny karpackiej daleko

na p6lnoc mogly bye spowodowane pulsacjami tektonicznymi, kt6re byly zwiazane

Z pirenejskq faza orogenezy alpejskiej. Priabonski wiek otwornic potwierdza ana­

liza osad6w oparta 0 kokkolity, kt6ra wskazuje na zony :t\P od 19 do 22.

Autorki przeprowadzily analize wskaznikow paleoekologicznych srodowiska w

jakim zyly badane otwornice i doszly do wniosku, ze zbiornik byl plytki, dobrze prze­

wietrzany i cieply 0 nieco zredukowanym zasoleniu.

Powiazania badane] mikrofauny z mikrofaunq innych obszar6w przedstawiono

na tabeli rozprzestrzeniania stratygraficznego i geograficznego gatunk6w (fig. 2).
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EXPLANATION OF PLATES 1-14

Plate 1

1. Sp iroplectammina carinata (d'Orbigny): Miech6w. Muz, IG F/1.
2. Gaudryina siphoneHa siphoneHa Reuss: Miech6w. Muz. IG F/2.
3. Spiroloculina alabastra Cushman et Ellisor: Kurow Maly. Muz. IG F/3 .
4. Rhapydionina liburnica Stache: Miech6w. Muz. IG F/4.
5, 8. Quinqueloculina imperialis Hanna et Hanna: Miech6w. Muz. IG F/5 , 6.
6. Clavulina anglica Cushman: Miech6w. Muz. IG FI7.
7. Spiroplectammina carinata deperdita (d'Orbigny): Kur6w Maly. Muz. IG F/8.
9. Vertebralina terquemi (Cushman) : Kur6w Maly. Muz. IG F/9.

10, 15, 22-' SpirolocuHna communis Cushman et Todd: Miech6w. Muz. IG F/10-12.
11. Sp iroloculina grateloupi d'Orbigny: Kur6w Maly. Muz. IG F/13.
12. Quinqueloculina costata Karrer: Kur6w Maly. Muz. IG F114.
13. Ve rtebralina eocaena sp.n .: Augustynowo, Muz. IG F/15.
14. Vertebralina contracta Terquem: Kur6w Maly. Muz. IG F/16.
16, 17. Spiroloculina communis poWa Cushman et Todd: Miech6w. Muz. IG F/17 , 18.
18, 19. Quinqueloculina ludwigi Reuss: Kur6w Maly. Muz. IG F/19 , 20.
20, 24, 25. QuinquelocuUna julearta d'Orbigny: Kur6w Maly. Muz. IG F/21-23.
21, 23, 26. Quinqueloculina seminula (Linne) : Kur6w Maly. Muz. IG F/24-26.
All from the Fore-Sudetic Monocline with the exception of 13 from Kujawy region

approx. X 70

Plate 2

1. Pyrgo appendiculata (Eichwald) : Kur6w Maly. Muz. IG F/27.
2, 3, 7. Pyrgo buHoides (d'Orbigny) : Kur6w Maly. Muz. IG F/28-30.
4. MiHola saxorum (Lamarck): Kur6w Maly. Muz. IG F/31.
5, 6. QuinquelocuUna impressa Reuss: Kur6w Maly. Muz. IG F/3 '2, 33.
8. TrHocuUna angularis d'Orbigny : Kur6w Maly. Muz. IG F/34. .
9. Dentalina hiHaeformis Galloway and Heminway: Kur6w Maly. Muz, IG F/35.

10. DentaUna semHaevi s Hantken: Kur6w Maly. Muz. IG F/36.
11, 12, 16. Lagena humifera Bandy: Kur6w Maly. Muz. IG F/37-39.
13. Fissurina marginata (Walker et Boy s) : Kur6w Maly. Muz. IG F/40.
14. Lagena hexagona (Williamson) : Miech6w. Muz. IG F/41.
15. GuttuUna problema d'Orbigny: Kur6w Maly. Muz. IG F/42.
17. GuttuUna sp. : Kur6w Maly. Muz. IG F/43.

All from Fore-Sudetic Monocline
approx. X70

Plate 3

1. Sigmomorphina amygdaloides (Reuss): Kur6w Maly. Muz. IG F/44.
2. PyruUna fusiformis (Roemer) : Kur6w Maly. Muz. IG F/45 .
3. Guttulina problema d'Orbigny : Kur6w Maly. Muz. IG F/46.
4. Raphanulina tuberculata (d'Orbigny): Kur6w Maly. Muz. IG F/47.
5. ReusseHa sp. : Kur6w Maly. Mu z. IG F/48.
6. Guttulina caudata d'Orbigny : Kur6w Maly. Muz. IG F/49.
7. Bolivina nobiHs Hantken: Miech6w. Muz. IG F/50.
8. Bolivina striateHata Bandy: Kur6w Maly. Muz. IG F/51.
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9, 10. Bolivina cookei Cushman: Kur6w Maly. Muz. IG F/52. 53.
11, 15. Buliminella cf. turbinata (Terquem): Kur6w Maly. Muz. IG F/54, 55.
12. Reussella terquemi (Cushman) : Kur6w Maly. Muz. IG F/56.
13, 14. Reussella byramensis Cushman: Kur6w Maly. Muz. IG F/57, 58.
16. Uvigerina gallowayi basicordata Cushman et Renz: Kur6w Maly. Muz. IG

F/59 .
17. Bifarina selseyensis (Heron-Allen et Earland) : Izbica Kujawska. Muz. IG F/60.
18, 19. Uvigerina spinicostata Cushman and Jarvis : Izbica Kujawska. Muz. IG

F/61 , 62.
20. Trifarina germanica Cushman et Edwards: Kur6w Maly. Muz. IG F/63 .
21. Uvigerina cocoaensis Cushman: Kur6w Maly. Muz. IG F/64 .
Specimens from the Fore-Sudetic Monocline (Kur6w Maly) and Kujawy region
(Izbica Kujawska)

approx. X 70

Plate 4

1. Pseudopolymorphina dumblei (Cushman et Applin) : Augustynowo, Muz. IG
F/65 .

2. Quinqueloculina imperialis Hanna et Hanna : a dorsal and b side views. Augu­
stynowo. Muz. IG F/66 .

3. Nodosaria stipitata Reuss: Miech6w. Mu z. IG F/67.
4. Quinqueloculina impressa Reuss: a dorsal and b side views. Lanieta , Muz. IG

F/68 .
5. Quinqueloculina ludwigi Reuss: a dorsal , b side and c ventral views. LaniE:ta.

Muz. IG F/69 .
6, 9. Triloculina gibba d'Orbigny: 6a dorsal , and 6b ventral views, 9a dorsal and

9b aper tural views. Lanieta. Muz. IG F170, 71.
7, 8, 10. Quinqueloculina seminula (Linne) : 7abc: dorsal, side and ventral views;

8ab : dorsal and side views. Lanieta, Muz. IG FI72-74.
11. Quinqueloculina serovae (Bogdanowicz) : Lanieta, Muz. IG F175.
Specimens from the Fore-Sudetic Monocline (Miech6w), Mazowsze (Lari ieta) and
Kujawy regions (Augustynowo)

approx . X 70

Plate 5

1-6. Vertebralina eocaena sp . n. : 1 holotype, Muz. IG F176, 2-6 paratypes, Muz.
IG F177-81.
1-5: a and b views of opposite sides, c apertural views; 6a side view, 6b
apertural view.

All from the Kujawy region (Augustynowo)
approx. X 70

Plate 6

1. Sagrina pulchra Le Calvez: Izbica Kujawska . Muz, IG F/82.
2, 5, 6, 10, 13, 14. Discorbis brandenburgensis (Kie sel) : Kur6w Maly. Muz. IG

F/83-88.
3. Rosalina globularis d'Orbigny: Kur6w Maly. Muz. (a F/89 .
4, 8, 12. Baggina subconica (Terquem): Kur6w Maly. Muz. IG F/90-92.

4 Acta Palaeontologica Polonica nr 3-4/84
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7. Rosalina douvillei (Cushman): Kur6w Maly. Muz. IG F/93.
11. Neoconorbina obvoluta (Terquem): Kur6w Maly. Muz. IG F/94.
15, 16, 17, 18. Asterigerina bartoniana (ten Dam) : Kur6w Maly. Muz. IG F/95-98.
19, 20. Asterigerina guerichi (Franke): Kur6w Maly. Muz. IG F/99, 100.
All from the Fore-Sudetic Monocline with the exception of 1 from Kujawy region

approx. X 70

Plate 7

1-16. Nummulites germanicus (Bornemann): Jerzmanowa. Muz. IG F/I01-116.
All from the Fore-Sudetic Monocline

approx. X 70

Plate 8

1-14. Nummulites aff. stellatus _Roveda : Lanieta. Muz. IG F/117-130.
All from Mazowsze -region

approx. X 70

Plate 9

1-6, 10. Pararotalia sptmgera (Terquem): 10 abc : dorsal, ventral and side v iews.
Kur6w Maly. Muz. IGF/131-137.

7, - 9, 12. Neoeponides schreibersi (d'Orbigny) : a dorsal and b ventral views. Mie­
ch6w. Muz. IG F/138-140.

8. Pararotalia lithothamnica (Uhlig): a dorsal , b ventral ' and c side views. Lanie­
tao Muz. IG F/14!.

11. Glabratl!lla ubiqua (Le Calvez): a dorsal, b ventral and c side views. Lanieta,
Muz. IG F/142.

13. Florilus winnianus (Howe): Kur6w Maly. Muz. IG F/143.
14, 15. Nonion graniferum .(Terquem): Kur6w Maly. Muz. IG F/144 , 145.
Specimens from the Fore-Sudetic Monocline (Kur6w Maly, Miech6w) and Kujawy
region (Lanleta)

approx, X 70

Plate 10

I, 5. Pararotalia audouini (d'Orbigny) : Kur6w Maly. Muz. IG F/146-147.
2-4, 6-16. Pararotalia lithothamnica (Uhlig): Augustynowo (Uhlig). Muz. IG

F/151-164.
Specimens from the Kujawy region (Augustynowo) and Fore-Sudetic Monocline
(Kur6w Maly)

approx. X 70

Plate 11

1. Bolivina striatellata Bandy: Muz. IG F/165.
2, 3, 4. Uvigerina spinicostata Cushman et Jarvis: Muz. IG F/166-168.
5. Trifarina germanica (Cushman et Edwards): Muz. IG F/169.
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6. Bifarina selseyensis (Heron Allen et Earland): Muz. IG F/170.
7. Neoconorbina obvoluta (Terquem): a ventral, b side and c dorsal views. Muz.

IG F/171.
8. Cribrononion latidorsatum (Reuss) : Muz. IG F/172.
9. Discorbis propinqua (Terquem): Muz. IG F/173.

10, 11. Asterigerina bartoniana (ten Dam) : Muz. IG F/174, 175.
12. Karreria fallax Rzehak: Muz. IG F1l76.
13. Pararotalia marginata (d'Orbigny) : Muz. IG F1l77.
14, 18, 19. Pararotalia lithothamnica (Uhlig): Muz. IG FIl78-180.
15. Planorbulina dtfformis (Roemer): Muz. IG F/181.
16. Pararotalia af!. pinarensis (Cushman et Bermudez): Muz. IG F/182.
17. Pararotalia arcuata (d'Orbigny): Muz. IG F1l83.

All from Izbica Kujawska, Kujawy region
approx. X70

Plate 12

1. Globigerina ci, angiporoides Hornibrook: a side and b ventral views. Miech6w.
Muz. IG FIl84.

2, 6. Cibicides carinatus (Terquem): Miech6w. Muz. IG F/185, 186.
3. Reussella terquemi Cushman: Augustynowo. Muz. IG F1l87.
4. Cibicides tenellus (Reuss): Kur6w Maly. Muz. IG F1l88.
5. Bolivina microlancetiformis Subbotina: Augustynowo. Muz. IG F/189.
7. Reussella sculptilis (Cushman) : a and b side views. Augustynowo. Muz. IG

F1l90.
8. Cibicides lolJatulus (Walker et Jacob): a and b side views. Miech6w. Muz. IG

FIl91.
9. Robertina germanica Cushman et Parker: Miech6w. Muz. IG F1l92.

10. Reussella byramensis Cushman et Todd: Augustynowo. Muz. IG F1l93.
II. Cibicides ungerianus (d'Orbigny): a dorsal and b ventral views. Miech6w. Muz.

IG F/194. .
12. Cibicides ypresiensis ten Dam: Kur6w Maly. Muz, IG F/195.
13. Vaginulina alazanensis Nuttall : Miech6w. Muz. IG F/196.
Specimens from the Fore-Sudetic Monocline (Kur6w Maly, Miech6w) and Kujawy
region (Augustynowo)

approx. X 70

Plate 13

I, 12-14. Cibicides tenellus (Reuss): I a, b: dorsal and side views; 12a, b, c: dor­
sal, side and ventral views; 13a, b, c: dorsal , side and ventral views; 14 dorsal,
side and ventral views. Lanieta, Muz. IG F/197-200.

2. Cibicides lobatulus (Walker et Jacob) : a dorsal and b ventral views. Miech6w.
Muz . IG F/201.

3. Cibicides sul zensis Hermann: a dorsal and b apertural views. Lanieta. Muz .
IG F/202.

4. Discorbis discoides (d'Orbigny): a, b, c dorsal, ventral and apertural views.
Lanieta, Muz, IG F/203.

5. Cibicides reussi ten Dam et Reinhold : Kur6w Maly. Muz . IG F/204.
6, 7, 11. Cibicides ypresiensis ten Dam: Lanieta, Muz. IG F/207 .
8-10. Cibicides omphalius (Grzybowski): Izbica Kujawska. Muz. IG F/208-210.

4'
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Specimens from the Fore-Sudetic Monocline (Kur6w Maly, Miech6w), Kujawy
(Izbica Kujawska) and Mazowsze (Lanieta) regions

approx. X 70

Plate 14

1. Leguminocythereis striatopunctata (Roemer): Augustynowo. Muz. IG F/211.
2. Lenticulina herrmanni (Andreae): Miech6w. Muz. IG F/212.
3. Anomalinoides granosus (Hantken), Miech6w. Muz, IG F/213.
4. Heterolepa perlucida Nuttall : Miech6w. Muz. IG F/214.

5, 10. Asterigerina bartoniana ten Dam: a dorsal and b ventral views. Augustyno-
woo Muz. IG F/215, 216.

6. Pullenia bulloides (d'Orbigny) : Miech6w. Muz. IG F/217.
7, 8. Melonis affine (Reuss): Kur6w Maly. Muz. IG F/218 , 219.
9. Cibicides tenellus (Reuss): Kur6w Maly. Muz. IG F/220.

11. Karreria fallax (Rzehak): Izbica Kujawska. Muz. IG F/221.
Specimens from the Fore-Sudetic Monocline (Miech6w, Kur6w Maly) and Kujawy
region (lzbica Kujawska)

approx. X 70
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