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ELZBIETA GAZDZICKA

Calcareous nannoplankton from
the uppermost Cretaceous and Paleogene
deposits . of the Lublin Upland

ABSTRACT: Abundant and well-preserved calcareous nannoplanktbon found in the
Campanian and Maastrichtian deposits of the western part of the Lublin Upland,
Central Poland, was studied under both light and scanning electrom microscopes. -
The overlying Paléocene deposits comprise very scarce and taxonomically poor cal-
careous nannoplanktic assemblage. Totally, 83 specles are described, 3 mew species
including, viz. Eiffellithus multicostatus ep. n., Broinsonia cribrata sp. n., and Thora-
cosphaera’ longiuscula sp. n. Four calcareous nannoplanktic biostratigraphic zones
are recognized in the mppermost Cretaceous, and two zones in the. Paleocene.

INTRODUCTION

The uppermost Cretaceous deposits of the western part of the Lublin
Upland comprise abundant and well-preserved calcareous nannoplankiton.
The mass occurrence of those microfossils was recorded by Sujkowski
(1931) but the Upper Maastrichtian coccoliths were for the first time in-
vestigated by Gérka (1957) in the environs of Kazimierz-upon-Vistula.

The use of SEM technique to studies on and the recognition of stra-
tigraphic importance of calcareous namnoplankton induced a renewed
interest in this fossil group.

The investigated material has been derived mostly from boreholes
pierced and made available by the Geological Survey of Poland. The re-
maining part was offered by Docent H. Gérka or collected by the present
author herself in the field in 1974—1975.
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GEOLOGICAL SETTING

The investigated calcareous mannoplankton comes from the upper-
most Cretaceous (Campanian and Maastrichtian) to lowermost Tertiary
strata of the western part of the Lublin Upland, Central Poland (cf. Text-
-fig. 1), The Upper Cretaceous (Albian to Maastrichtian) and Paleocene
deposits are exposed along the Vistula valley, between Annopol and Pu-
lawy (cf Pozaryski 1938). The investigated material has been derived
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Fig. 1. Location of oubcrops (circles) and boreholes (black triangles) in the western
part of the Lublin Upland yielding Campanian, Maastrichtian and Paleogene depo-
sits sampled for calcareous nannoplankton; inset shows position of the investigated
’ area in Poland
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Maastrichtian lithology; all figures X 80

1 and 2 — Queartz-glauconitic calcareous sandstone with foraminifer (1) and bivalve

detritus (2); Upper Maastrichtian, Bochotnica

3 and 4 — Glauccnitic gaize with organic remains (3); Upper Maastrichtian, Nasilow
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Campanian and Maastrichtian siliceous marls

1 — abundant sponge spicules and planktic forams; Upper Campanian, Pawlowice; X 80

2 — abundant sponge Spicules, foraminifer and echinoderm fragments; Lower Maastrichtian,
Piotrowin; X 50

3 — silt-sized quartz and foraminifer fragments; Upper Maastrichtian, Kazimierz; X 50

4 — abundant sponge spicules; Upper Campanian, Jozefow; X 50

5 — abundant sponge spicules, foraminifer fragments, and an echinoid spine; Upper Maastrich-
tian, Nasitow; X 80

6 — silt-sized quartz, abundant sSponge spicules, and foraminifer fragments; Upper Maastrich-
tin, Nasildow; X 80
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ACTA GEOLOGICA POLONICA, VOL. 28

Paleocene lithology
1 and 2 — silty gaize with organic remains (foraminifers, sponge spicules, bryozoan fragmenis);
Paleocene, borehole Zyrzyn (depth 90 m); X 50
glauconitic gaize with foraminifer and bivalve detritus; Paleocene, Wierzchoniow; X 50
— silty gaize with foraminifer fragments; Paleocene, borehole Zyrzyn (depth 90 m); X 56
— glauconitic gaize with foraminifer and bivalve detritus; Paleocene, Rzeczyca; X 80
sandy gaize with foraminifer fragments; Paleocene (nsiwak”), Nasilow; X 80 (with nicols

L

crossed)
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ACTA GEOLOGICA POLONICA, VOL. 28

Paleocene lithology; all figures X 80
1 and 2 — glauconitic sandy gaize with bryozoan (1) and foraminifer detritus (2);
Paleocene (“siwak”), Nasitow; Fig. I' with nicols crossed
3 — glauconitic silty gaize with foraminifer fragments; Paleocene, Rzeczyca
4 — gaize with silt-sized quartz and organic remains (bivalve fragments, forami-
nifers, and sponge spicules); Paleocene, Witoszyn
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from those exposures as well as from the boreholes located near Lublin
{Zemborzyce, Podole, Belzyce, Kepa), Opole Lubelskie (Ozaréw, Elzbieta,
Gtlusko, Karczmiska), and north to Pulawy (Zyrzyn). In addition, the Pa-
leocene deposits were also sampled in some small natural and artificial
exposures in the Bystra valley at Bochotnica.

In the western part of the Lublin Upland, the Campanian and Maa-
strichtian deposits are represented by a monotonous carbonate and car-
bonate-siliceous complex over 500 m thick (Pozaryski 1938, Ciegliniski
1973). Siliceous marls, so-called opoka (Pls 1—2), appear dominant in the
lithology, whereas limestones, marls, and chalk appear but in mmor-
amounts.

In the north of the study area (Zyrzyn borehole), the Upper Maastri-
chtian siliceous marls are overlaid by interbedding marls and gaizes sepa-
rated from the former deposits by a hardground. That overlying set of
strata has been called as the Zyrzyn Beds and attributed to the upper-
most Upper Maastrichtian (Pozaryska 1965).

' The Zyrzyn ‘Beds are lacking at Nasiléw and Bochotnica where ihe
Upper Maastrichtian limestones end with a hardground overlaid directly
by the Paleocene grey gaizes, so-called siwak (P]s 3—4), intercalated
with marls and limestones.

The chalk and marls appear as the most suitable h'thologaes for study—
ing calcareous nannoplankton in the investigated area. In fact, they eom-
prise an abundance of those microfossils and are sufficiently loose as to
permit the isolation of the latter without any damage to the fossil struc-
ture. The coccoliths occur commonly also in the gaizes and limestones
but they are rather pomly—tpneserved therein and hacndly extractable from .
the rock.,

METHODS OF INVESTIGATION

The calcareous nannoplankton was studied by means of both light and scanning
electron microscopes. ‘The electron microscopes used were JEOL JSM-SI (at Nencki
Institute of Experimental Biology, Warsaw) and JEOL IXA-50A (at “Wizamet”,

- 16dZ). The material 'was prepared by the method of Perch-Nielsen (1968) with some

necessary modifications. Thie samples ranged in weight from 1 g in the case of chalk
marls, and limestones, up o 5 € in the case of compact gaizes.

SYSTEMATIC DESCRIPTION

The following dnescnphon comprises synonymies, dimensions, morpho-
logical remarks and occurrence data for all the species or forms recognized _
in the investigated samples. Illustrated are most of the species (Pls 5—44)
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except of a few ones having been investigated only ' under the light
microscope. -

Family Eiffellithaceae Reinhardt, 1965 emend. Perch-Nielsen, 1968
Genus LOXOLITHUS Noél, 1965 -
Type species: Loxolithus armilla (Black 1958) Noél, 1965
Lozxolithus armilla (Black 1959) No&l, 1965
(PL 6, Fig. 2)

1959. Cyclolithus armilla sp. nov.; M. Black in M. Black & B. 'Bamel', p. 87, PL i2, Fig. 2,
1065. Lozxolithus armille (Black -& Barnes) nov. comb.; D. Noél, p. 87, Text-fig, 3. . :
1968. Cyclolithella inflexa (Kampiner ex Deflandre) Loeblich & Tappan; H. Stradner & adl.,

Pp. 28, PL 10.
1971, Loxolithus armilla NoBl; H. Manivit, p. 77, PL 17, Figs 7—10. :
1973, Loxolithys armilla (Black & Barnes, 1950) Nodl, 1965; 8. .Forchheimer, p, 5, PL 18,

Figs 5-6.
Dimensions: length 6—8 u; width 5—8.5 u.

Remarks, .— When erecting the specles, Black (1869) found a rudimentary internal-struc-
ture gupposed fo be a thin membrane. No similar structures have been recorded in ihe
investigated material. -

Occurrence. — Oxfordian of Paris Basin (No¥l 1965); Albian of Netherlands (Stradnér &
al. 1968); ‘Cenomanian of Emgland (Black & Barnes 1958) and Sweden (Forchhelmer 1972); and

Maastrichtian of France (Manivit 1871).

In the study area, some specimens have been found in the Campanian and Maamﬂchtlari
in Vistula valley, and the Maasirichtian of the borehole Zyrzyn.

Genus ZYGODISCUS Bramlette & Sullivan, 1961, emend. Gartner, 1968
Type species: Zygodiscus adamas Bramlette & Sullivan, 1961
Zygodiscus acanthus (Reinhardt, 1965) Reinhardt, 1966

1965. Zeugrhabdotus acanthus n.ep;; P, Reinhardt, p. 37, PL 3, Fig. 1.
1906, ;&am:ucut acanthus (Reinhardt, 1966); P. Relnhardt, .p. 40, Pi. 15, Fig. 5§ and Pl 23,

19M. Zygodiscus acanthus (Reinhardt); H, Manivit, p. 7, PL 13, Fige 8—11. - .
1976. Zygodiscus acanthus (Reinhardt, 196%)- Reinbardt, 1966; 8. Shumenko, p. 42, PL 11, Figs 4—3.
Dimensions: length 78 x; width 56 pu.

Remarks. — The investigated specimens were observed exclusively under a light micro-
scope. The species differs from its comgeners in the wide wall with a distinet groove parallel
to its edge. There are two openings in the central area, locatetl in the ellipse focuses,

Occurrence. — Albisn to Massirichtian of Europe (Reinhardt 1986, Manivit 1971, Shu-
-menko 1876) ’

In the study area, very few specimens have been fournd in the Maasirichtlan of the
" borehole Zyrzyn.

Zygodiscus bussoni (No&l, 1956) Manivit, 1971
. (PL 6, Figs 3—4)

1956, Zygolithus bussoni sp. n.; D, Nodl, p. 321, Pl 2, Figs 13—4.
1957. Zygolithus fibulus (Lecal-Schl); H, Goérka, p. 342, Pl 1, Fig. 4.
16M. Zygodiscus bussoni (No8l) nov. comb.; H. Manivit, p. 78, Pl 13, Fig. 1 and Pl 29, Figs 4,

15, 16,
1876. Zygodiscus bussoni (1\11:6",1‘,l 41;9?) Mapivit, 1971; 8. Shumemko, p. 42, Pl 11, Figs 6—7.
He

Dimensions: length 57 u; wid

Remarks. — The species has been precigely described and illugtcated by No#l (1985, 1976).
The SEM studies_ have recently demonstrated that the old generic names Zygolithus and
Zygodiscus are synonymous, The present author agrees with Manivit (1971) and Thiersteln (1973)
in considering -the name Zygodiscus Bramlette & Sulliven, 1961, emend. Gariner, 198, a8 the
lgqreagreciise'ly‘ defined one. Hemce, the investigated species 1s here assigned to the genus

Yygodiscus,
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Occurrence, — Kimmeridgian of Algeria (No8l 1958); Aptian t0 Maasirichtian of Europe
(Perch-Nielsen 1963, Noé&l 1970, Manivit 1071, Shumenko 1976); Danian of Denmark (Perch-~
-Nielsen 1968).

In the study area, the species has been found in most samples of Campama-n and Maa-
strichtian age,

Zygodiscus compactus Bukry, 1969
(Pl. 7, Figs 1, 3, 5a)

1869. Zygodiscus compactus Bukry, n, 8p.; D. Buuk.ry, p. 5, PL 3, Figs.1—2.

1970. Zygolithus compactus (Bukry) nov. comb.; D, Nodl, p. 26, Text-figs 2—3, Pl, 2, Figs 2~3
and Pl. 3, Figs 1—8.

Dimensions: leng'th 4—8 u; width 2.8—4.8 u.

Remarks. — A massive, rather irvegular bar composed of some rhombhdedric crystals step-
-like or disorderly arranged, appears typlcal of the species. In the invesblg&te'd area, Z. com-
Ppactus occurs In younger atrata than it has been insofar recorded.

Oceurrence. — Conisacian t0 Campanlan of North America (Bukry 1969); Campanian of
Germany and France (Bukry 1869, No#&l 1870).

In the study area, the species has beem fou.n.d in the Upper Maastrichiian . of the borehole
Podole, and the Paleocene at Rzeczyvca.

Zygodiscus diplogrammus (Deflandre & Fert, 1954) Gartner, ivoo

1954, Zygoliithus diplogrammus cent. nov.; G. Deﬂ.a.ndre & C. Fert, p. 148, Pl 10, Fig. 7.
1970. Zygolithus ?diplogrammus Deflandre 1954;. D. Noél, p. 28, 3, Figs 5 [eum syn.l.
1971. Glaukolithus diptogrammus (Deflandre) Rdnha;rdt- H, Manivi.t, p. 81, Pl 13, Figs 27,

12—14,
1973, g{godu;cus Ddtplogrammua (Deflandre & Feri, 1954) Gartner, ms H. Thierstein, p. 386,
Fig
1976. z godiscus diploarammus (Deﬂandre, 1951) Gartner, -1968; 8. Shumenko, p 43, Pl, 11,
9—i19-and Pl 13, Figs -

Di’mensiom length 6—2 u; wni'th B4 'S

Remarks. — Generic atiribution of the investigated specles was discussed several times
(Perch-Niclgen 1968, No#l 1970) and ultimately, the species was ususlly assigned to the genus -
Glaukolithus Reinhardt. However, the nature of both the wall and central structure appears
typical of the genus Zygodiscus Bramlette & Suldvan, 1961, emend. Gariner, 1968, and hence,
the present author is of the opinion that the name Glaukolithus is to be considered as a junior
synonym of Zygodigcus.

Occurrence. — Valanginian to Maastrichtian of Europe (Reinhardt 1984, Stover 1868, Perch-
-Nielsen 1968, NoBl 1970, Manivii 197, Thierstein 1973, Shumenko 1976); Cenomanidan .to Cam-
panlan of North America (Gartner 1968); Miocene of Algeria, pre!umably redeposited from
the Cretaceous (Deflandre & Fext 1954).

In the study area, the species hag been found in the Campanian at Sulejéw, Dorotka,
Ciszyca, Kaliszany, and Pawlowice, and the Lower Maastrichtian of the borehole Ozaréw.

Zygodiscus sigmoides Bramiette & Sullivan, 1961
(PL 7, Figs 2, 4)

1961. Zygodiscus sigmoides m. &p.; M. Bramlette & F. Sullivan, p. 149, PL 4, Fig. llg-e, -

1869a, z%godtscus ?gmnldes Bramlette & Sullivam, 1861; K. .Berch-Nielsen, p. 65 Pl 5, Figs 1-
3 [cum syn.].

1971, Zygodiscus -sigmoides Bramleite & Sullivan; H. Manivit, p. 80, PI, 26 Figs 19—23

1976. Zygodiscus sigmoides Bramletie et Sullivan, 1861; H. Bystnicka p. 59, Pl 53, Fig, z.

Dimensions: length 6—8 x; width 4—6 u.

Remarks. — The bar is distinctly widened at the contact with the wall which results
in the openings at both sides of the bar being close to circular in oufline,

Occurrence. — Paleocene’ of Demmark, Germany, and France (Bramlette & Sullivan 1961 ;
Bramilette & Martini 1984; Perch-Nielsen 1969q; 1969b; Hay & Mohler 1967), Western Carpathlans
(Bystricka 1975), Tunigia, and the United States (Bramlette & Martini 1984).

In the-study area, the species has been found in, the Paleocene at Nasitébw and Rzeczyca
and in the boreholes Zyrzyn and Zemborzyce.
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Zygodiscus spiralis Bramlette & Martini, 1964
(BL 7, Fig. 5b and Pl 8, Figs 1—4)

1984, Zygodiscus spiralis n. sp.; M. Bramlette & E, Martini, p. 303, PL 4, Figs 6—8. .

1871.. Zygodiscus spirelis Bramiette & Martind; 3. Manivit, p. 80, PL 29, Figs 1314,

1878, Zygodiscus spiralis Bramlette & Martini; H. Priewalder, p. 27, Pl, 22, Figs 3—&6.
1976. Zygodiscus spiralis Bramleite et Martini, 1864; 8. Shumenko, p. 44, PL 13, Fig, 3.
Dimensiwons: length 5—8 u; width 4—8 u.

Remarks. — The investigated specimens display a wide wall composed of radial elements,
reduced central area, and bar with a distinct groove; thus, they are entirely comsistent with
the deecription given by Gariner ¢1968) and hence, their recognition was quite easy. )

Occurrence. — Maastrichtian of Denmark, France, and Tunigla (Bramlette & Martinl
1964), Egypt (Shafik & Stradner 197), the United States (Gartner 1968), and the Soviet Union
(Shumenko 1976). . '

In the study ares, the species has been found in all the samples of Late Maastrichtian age.

Genus VEKSHINELLA Loeblich & Tappan, 1963, emend. Gartner, 1968
Type species: Vekshinella acutifera (Vekshina, 1959)
Vekshinella aachena (Bukry, 1969) Shafik & Stradner, 1971

(PL. 10, Fig. 1) -

1969. Vagalapiila aachena Bukry, n. sp.; D. Bukry, p. 55, PL 31, Figs 6. .
18T1. Vekshinells aachena (Bukry).; S. Shaflk & H. Stradner, p. 8, Pl 40, Figs 2—3.
Dimensions: length §—8 i; width 45 4.

Remarks: — Specles of the genus Vekshinella differ one from another in thelr central
structure. The investigated species i8 characterized by a platy nature of the cross arms and
thelr comslderable wideping at the ends, which results in’ the central area filled to a much
larger degree than in other species.’ :

Occurrence. — Santonian to Lower Catmpanian of Texas, Middle Campanian of Germany
and France (Bukry 186%); Upper Maastrichtian of the Soviet Union (Shafik & Stiradner 1971).

In the study area, some specimens have been found in the Upper Maastrichiian .of the
borehole Zyrzyn.

Vekshinella crux (Deflandre & Fert, 1954) Shafik & Stradner, 1971
(Pl. 9, Figs 1—5 and Pl 20, Fig. 1b) :

1954, Igiscozthus crux Deflandre & Fert; G. Déﬂandre & C. Fert, p. 143, Text-fig. 55, Pl 14,

ig. .

1961. Zypolithus crux (Deflandre & Fert); M. Bramlette & F. Bullivan, p. 149, Pl 8, Figs 8—d0.

1963. Staurolithites crux (Deflandre & Fert); €. Caratini, p. 25

1971, lrlfgkamﬁua crux (Deflandre & Fert) nov. comb.; S, Shafik & H. Stradner, p. 8, Fl, 39,

5 1—4.

1973. Vfgk:hinella crux (Deflandre & Fert) Shafik & Stradner; H. Priewalder, p. 26, Pl 20,
F. 1—-6. '

1973. Vagalapilla stradmeri (Rood, Hay & Barnard, 1971) n. comb.; H. Thierstein, p. 38.

1876. Staurolithites crux (Deflandre et Fert, 1954) Caratini, 1863; 8, Shumenko, p. %, Pl, 18,

Fig. 1.
Dimensions: length 48 u; width 2.5—3 u.

Remarks. — The central structure is in the form of a cross with straight and narrow
arms concordant with the ellipsé axes.

Occurrence, — Cretaceous (Valanginian to Masstrichtian) of Europe (Caratini 1963, Bram-
lette & Martini 1964, Stradner & cl, 1968, Manivit 1971, Thierstein 1973, Shumenko 1876); Maas-
trichtian of North America- (Bramiette & Martinl 1964).

In the study area, the species has been found sbundantly in all the samples of Cam-
panian and Maastrichtian age. .

Vekshinella crucifer (Noé&l, 1970) n. comb.
(PL. 10, Fig. 2)
1970, Zygolithus crucifer n. sp.; D. No#l, p. 30, Text-fig. 4, PL 3,. Figs 11—15 and PL 4, Figs l—t'i

1975, Zygolithus crucifer Nobll; E. Gafdzicka, Pl 32, Fig. 3.
Dimensions: length 4.5—5 x; width 3 u.
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Remarks, — The nature of wall and cendiral structure of the investigated species appears
entirely consistent with that typical of the genus Vekshinella Loeblich & Tappan. The speci-
fic feature of V. crucifer s a clockwise displacement of the cross arms relative to ihe
ellipse axes. . ] :

Occurrence. — Campanian of Paris Basin (Nobl 1970).

. In the study area, the species has been found in the Upper Maastrichtlan of the bore-
hole 2yrzymn.

Vekshinella elliptica Gartner, 1968
(Pl. 10, Figs 3—4)

1988, gekst;meua elliptica 1. sp.; 8. Gartner, p. 30, Pl 17, Fig. 5 Pl 25, Figs 227, and Pl 26,

1969, Vagalapiila elliptica (Gariner), Bukry comb.; D. Bukry, p. 5, Pl 33, Figs 9—12.

: n.
1871, Vekshinella elliptica Gartner; S. Shatlk & H. Stradner, p. 9, PL 33, Figs 1—4.
1973, Vekshinelle elliptica Gartner; H. Priewalder, p. 25, Pl 21, Figs 1—2.
Dimensions: length 4—& u; average width 3—3.5 u. :

Remarks. — The epecific feature of this specles ¥ its rhomboidal central structure with
dlagonals paraliel to the ellipse axes.

Occurrence. — Upper Cenomanian t0 Campanian of the United States (Gartner 1968, Bu-
kry 1969); Maastrichtian of Austria (Priewalder 1973) and Egypt (Shatik & Stradner 1971).

In the study area, a few speclmens have been found in the Upper Masbtrichtian at
Nasitébw and in the borehole Zyrzyn.

Vekshinella striata (Stradner, 1963) Priewalder, 1973
{PL. 10, Figs 5—6)

1968, Zygolithus striatus (Stradner) n. comb.; H, Stradner & al. (partim), p. 38, Pl. 3, Figs 1—2,
non Pl, 33, Figs i—2. .

1969, Vagalapilla dentate dentaia Bukry, n. 8p., h. 88D.; D. Bukry, p. 56, PL 32, Figs 1—3.

1969, Vagalapilla dentata aperta Bukry, n. gp., n, sép.; D. Bukry, p. 57, PlL. 32, Figs 4—6.

1970b. Pontilithus dentatus (Bukry 1969) n. comb.; P. Reinhardt, p. 80, Text-fig. 115.

1973. Vekshinella strigta {Stradner) m. comb.; H. Priewalder,” p, 26, Pl. 23, Figs 1—2.

Dimensions: length 3.8—8.2 u; average width 2.5—3.5 u4.

Remarks. — ‘The ceniral structure I8 in the form of a cross concordant with the ellipse
axes. The edges of cross srme display processes pointing the coccolith wall. The processes
vary in numper. . .

Such a structural characteristics was assigned by Siradner & al. (1968} exclusively to
juveniles of the investigated species, whereas the adult central sfea was clalmed to fill with
. additional erystals producing something like a lattice, However, the adult specimen illustrat-
ed by 'Stradner & al. (1968) is rather atiributable to the specles Arkhangelskiella ethmopora
Bukry, since its wall consists of more numerous cycles and its size (8 x) is larger than in
the genus Vekshinella. : : '

Occurrence. — Albian of the Netherlands (Straxdner & ql. 1968); Campenmian of Texas (Bukry
1969); Maastrichtlan of Austria (Priewalder 1973).

' in the study area, the speties has been found in samples of the Campanian and Maa-
strichtian age.

Genus CHIASTOZYGUS Gartner, 1968 |

_Type species: Chiastozygus litterarius (Gobrka, 1957) Manivif, 1971
When erecting the gemus Chiastozygus, Gariner '(isea) cited ?Zygodiscus amphipons Bram-
lette & Martinl, 1964, as fthe type specles. The latter form is, however, a junior synonym of

the specles Discolithus Utterarius GoOrka, 1857, which is therefore to be recognized -for the
“type species.

Chiastozygus litterarius (Gérka, 1957) Manivit, 1971
(PL.. 14, Figs 1—4)

1951. Discolith.. .tterarfus n. 8p.; H. Gérka, p. 281, Pl 8, Fig. 3. _
19684, 7Zygodiscus amphipons n. sp.; M. Bramlette & E. Martin, p. 302, Pl 4, Figs 9-—10.
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1087, Z{yolmgus litterarius I&G%ka) n..' comb.; P. Reinhardt & H. Go6rka, p, 148, Text-fig, -4,
L] (] :

1868. Chiastozygus amphipons (Bramlletbe & Mart: i S. Gartner, p. 26, PL 8, Figs 11—i4 11,
Fig. 9, and PL 22, Fige 101l o) » - 2% » Fig » FL 1,

1568. Zygolithus litterarius (G6rka) n, comb.; H. Stradner & al., p. 39, Pl, 34,

19069. Chiastozygus amphipons (Bramlette & Mamim) Gartner; D. Bukry, p. 49 PL 26, Figs 8—8.

1971. Chiastozygus Uiterarius (Gorka) n. comb.; H, Manivit, p. 92, Pl. 4, F:gs

187, fgouthuc utterurius (G6rka) Re{l.nhardt & Gorka; S. Sha.ﬂk & H Mhet, p. 92, Pl, 41,

1971, Chtastozygus litterarius (GOrka 1957) Manivit 1871; H. 'I'lﬂerstem, p. 476, Pl 2, Figs 17—a1,
1972, Chiasto_zgguc mterari.us (G6rka, 1957) Manivit, 10’!1 P. Roth & H. Thiersteln, PL 1,

Figs 1
1973. Zygolithus mtemdua (Gorka) Reinhardt & Gorka; 1. Pnlewalder p. 28, Pl 23, Figs 3—6.
1975, Chiastozygus amphipons (Bramlette & Mantini) Gurmer . Gaidzieka, . 409,

1875, Chiastozygus litierarius (Gorka) Manlvmt, E. Gafdzicka, p. 409, PL 4, ll'dus "84

Dimensions: length 4-12 »; width 2.5—8.5 ..

Remarks. — The specles amphipons Bramlette & Martini, 1984, appears ‘as m junlor Syno-
nym of the specles litierarinte Gorka, 197, The laitter species was described from: the Upper
Maastrichtian sirata of Kazimierz. Following a revision, it was atiributed by Reinhardt &
Goérka (1907) to Zygolithus, The genug Zygolithus has been in its turn split into several digtinet
genera depending upon the nature of central siructure. Then, the species litterarius is to be
assigned to the genus Chiastozygus comprising forms with X-shaped central structure.

Occurrence. — Apilan to Masstrichtian of Europe (Gérka 1987, Bramlette & Martini 1061,
Stradner & of. 1868, Manivit 1971, Thierstein 1971, Priewalder 1873); Upper Cretaceous of North
America (Gartner 1968, Bukry 1989) and Africa (Bramlette & Martini ‘1864, Shatik & Stradner
1971).
In the gtudy area, the specles hag been found abundanbly in ail the samples of Campa-
nian and Maastnichtian age.

Genus AHMUELLERELLA Remhardt 1964
Type species: Ahmuellerella octoradiata (Gérka, 1957) Remhardut 1966
Ahmuelierella octoradiata (Goérka, 1957) Reinhardt, 1966
(P1. 15, Fige 1—4 and Pl. 18, Figs 1a, 2a)

1970. Ahmuellerella octoradiata (Go6rka) Reinhardt 1967; D. Notl, . 36, Text-fig. 5, Pl. 4, Figs
8—10 and Pl. 5, Figs 1—8 [cum syn.

1970a. Allzgnlﬁllsreua o?t’—_oradf.ata (GOrka 1957) Reinhardt 1966; P. Reinhardt, p. 11, Text-figs 12—
—] 1, Figs 1.

1971, Ahmueue:'ella octoradiata (GoOrka) Reinhardi; H, Manivi, p. 93, Pl. 1, Figs 1-5.

1971. Ahmauellerelie octoradiate (Gérka) Reinmhardt; S. Shaﬂk & H. Ittadner, p. 80, PI, 23,

Figs 1.
1972. Ahmuellerella octoradiata (Gérka '195'1) Reinhardt 1966; N, Hoffmann, p. 35, Text-figs
1718, PL 4, Fig. 5 and Pl 5,
1975, Ah'mueuereua octoradiata (G()rka) -Remhalrdt' E, Gazdzicka, p. 409, Pl Figs 3a, 4a.
1976, #hmueuerella octoradiata (Gérks, 1957) Beiinhardt 1968; s Shumenko p. b8, PL 19,

igs 45
Dimensions: length 6.5—8 4; width 4—6 ;4.

Remarks, — Elements of the cenchml structure are often conaiderably displaced relative
to the ellipse axes. Some specimens have been found with.a ceniral process built up by
small elongate crystals arvanged in a spiral (Pl. 18, Figs la, 2 g). The process comprises an
internal channel, as evidenced by the opening located in the center of central structure in
specimens lacking central process,

Occurrence. — Cenomanian o Maastrichtlan of Europe (G6rka 1957, Beimhardt 1966 Pecch-~
~Nielsen 1968, INo8l 1970, Manivit 1971, Hoffmann 1972, Priewalder 1873, Shumenko 1976); Turo-.
nian to Maasirichtian of North America (Cepek & Hay 1868); Maamirichtian of Africa (Bramlette
& Martind 1964).

In the study area, the specles has been found in most ‘samples of Campanian and Maast-
richtian age.

'‘Genus HELICOLITHUS Noél, 1970
Ty'pe species: Helicolithus anceps (Gorlka, 1957) Noél, 1970
Helicolithus anceps (Gérka, 1957) No&l, 1970
(P 16, Figs 3—4)

1970. Helicolithus anceps (Gorka) nov. canb., D, No8l, p, 4, Text-fig, 8, Pl 8, Figs 15 and -
Pl 9, Figs 1—2 [cum syn.].
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19700, Eiffellithus anceps (Gérka 1857) Relnhardt & Gérke 1967; P. Reinhardt, p. W, Text-figs
42--44, Pl 3, Figs 5—1.

1971, Eiffellithus anceps (Gorka) Reinhardt & Gorka; H. Manivit, p. 91, PL 11, Figs 7—9
- 1871, Eiifgj;aluihius anceps (Goérka) Relnhardi & Gémka, S. Shatik Sirvadner, p. 82, Pl. 44,

© 1996, Chiastozygus anceps (G6rka, mm comd. nov.; S. Shumenko, p. 46, Fl. 14, Figs 1--3.
- Dimensions: length 5.8—8 u; width 41—5.2 .

Remarks, — The specific feature of H. anceps i¥ the presence of 8 large, irregular
crystals in the central area, They occur at the internal edge of the wall and they display
stripes pointing outwards and participate in the wall formation.

- Occurrence. — Albjan(?) to Maastrichtlan of Hurope (Gérka 1957, Reinhardt 196! Stover
1966, Perch-Nielsen 1988, No€l 1970, Manivit 1971, Shumenko 1976).

. In the study area, a few specimens have. been found in the U‘pper Michﬂm at
Kazimierz and Nasiléw and in the borehole Podole..

Genus EIFFELLITHUS Reinhardt, 1965
Type species: Eiffellithus turriseiffeli (Deflandre, 1954) Reinhardt, 1963
Eiffellithus eximius (Stover, 19668) Perch-Nielsen, 1968
(PL 11, Fig. 1)

1970, mﬂemthus eximus (Stover) Perch-iNielsen 1968; D. Nodl, p. 40 Pi, 6, Figs 45, 7 and
PL Figs 1—% [cum syn.).

1870, E»t,ffellithus eximus (Stover 1986) Perch-Nielsen, 1988; P, Relln‘hm‘dt 6, Text-tig, 46.

1971. Eiffellithus erimius (Stover) Perch-Nieisen; H. Manivit, p, 81, FL 11, m‘.ty 10—11.

1976. Eiffeliithus eximius (Stowver, 1966) Perch-aNnelseny 1968; 8. Shumenko, p. 48, Pl. 15, Figs

34
Dimensions: length 9—I11 u; width 6—8 u.

Remarks, — The investigated specles differs from E, regularis and E. turriseiffeli in its
ribs at the base of central process, concordant with the ellipse axes.

Occurrence. — Cenomanian io Maastrichtian of Europe (Stover 1968, Perch-Nielsen 1968,
No#l 1970, Manivit 1971, Shamenko 1976); Coniacian to Campanian of North America (Gartner
1968). - -

In the study area, the species hes been found exclusively in the Campanian at Sulejéw.

: ° Eiffellithus regularis (Gérka, 1957) Perch-Nielsen, 1968
(PL. 11, Figs 2—3, 40)

1957. Tremalithus regularis n. sp.; H. Gﬁmka, p. 248, Pl. 2, Fig, 4.

1968. Eiffellithus turriseiffelt (Deﬂand«re), . Gartner (partim), p. 28, Pl, B, Fig. 23, PL #,
Fig. 61, Pl Flgll,PlzBFlg'lamdP!LaE!‘lgsm—lﬂ.

1968. . Etffellithus regularia (Gérka 1957) n. comb.; K. Perch-Nielsen, p. 30, P1, 83, Fiy 8—b.

1998. - Eiffellithus regularis (Goérka) (Percthiehen, H. Priewalder, p. 18, PL 9, Fig. 5.

Dimenstons. lengm 78 u; width 8—86. u. :

Remarlks. — Under a ].jght microscope, the investigated species appears much more regular
in structure than its congeners., When studied in polarized light, the cemtral area iz cut by
four darkened zones concordant.to the ellipse axes. The central structure is always symme-
tric relative to those darkened zones reflecting interplate “sutures’.

Occurrence. — Upper Mmﬁr.lchtlm of Denmark (Perch-Nlelsen 1088) and Austria (Prie-
walder 1973).

In the study area, the species has been zo-unn in the Upper Campenian at Dorotka, the
Lower Maastrichtian at Lipsko and Solec, and the Upper Maastrichtian at Lucimia and
Meémierz and in the borehole Zyrzyn.

Eiffellithus turriseiffeli (Deflandre, 1954) Reinhardt, 1965
(Pl 12, Figs 1—4)

1870, E'lffeluth‘us turrbseiffeli (Deflandre) Rei.nhm‘dt 1”5, ‘D, No8l, p. 3, Fl, 6, Figs 1a-c, 6 [cum

n.]
10705, E-m‘eluthm turmelﬂeu (Deflandre in Deflandre & Fert 1954) Reinhardt 1965; P. Reinhardt,
62, Temi~tigs #7—48, Fl. 4, Figs 6—7 and PL 5, Figs 1—2
1971, Eiffemthus turriselffelt (Deflandre) Reinhardt; H. Manivit, p. 90, PL 11, Figs 1—4, 13—i3.
971, gﬁeuﬂm turrisetjfell (Deflandre 1954) Reinbardt 1965; H. Thierstein, p. 475, PL 7.
1 .
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1973. Eiffellithus turriseiffell (Deflandre) Reinhardt; H. Priewalder, p. 19, PL 5, Figs 1—.
1976. Eiffellithus’ turriseiffeli (Deflandre, 1954) Reinhardt, 1965; S. Shumenko, p. 48, Pl 1S,

Figs. 5-7. . ) :
Dimensions: length 7—12 x; width 8—8 ..
Femarks. — The central structure is less regular than in congeneric gpecies. It forms

usually an angle of less than 46° with the shorter ellipse axis, Central process has not been
observed in the invegtigated materdal.

Ocecurrence. — Aptian to Maastrichtian of Europe (Gorka 1957, Stover 1966, Perch-Nielsen
. 1863, No#l 1970, Manivit 1971, Priewalder 1973, Shumenko 1876); Albian to Cenomanian of
Western Atlantic and Veneszuela (Thierstein 1973); Cenomanian to Maastrichtian of North

America (Gartner 1968, Bukry 1963).
In the siudy area, the species has been fourxd very abundantly in all the samples of

Campanian and Maagtrichtian age.

Eiffellithus multicostatus sp. n:
(Pl. 13, Figs 1—4)

Holotypus: Pl. 13, Fig. 4.

Paratypus: Pl 13, Fig. 1.

Stratum typicum: Upper Maastrichtian,’

Locus typicus: Nasilow, Vistula valley, western pari of the Lublin Upland, Central Poland.
Derivatio mominis: Latin multicostatus — multicostate; after a large number of ribs at the

base of ceniral process.
Diagnosis: Central structure in form of circular base of central process, with at- leaqt 8 ribg

pointing outwards; ribs clustered into doubleis or trd.plets
Dimensions: length §.5—7 u; width 3.5—8.5 x.

Description. — The outline is elliptic. The wall is formed by a single cycle of
thin calaite plafes arranged obliquely and strongly overlapping. The central area
is ‘filled up with crystals variable jn both size and shape. The cenfral siructure is
in the form of a hase of ceniral process, strengthened by numerous radial ribs. It
consists of small densely padked grains. The central process is probably ltube-lmke
but it has not been preserved.

Remarks., — The new species resembles E. eximiug in the mature of eenhral area
but the latter species wdisplays less numerous ribs {(namely 4, while there are at
least 8 in E. multicostatus). The riibs resembile also in number and distribution the
species Ahmuellerella octoradiata but in the laiter species, the cenfral area remains
tinfilled. . .

. Occurrence. — Upper Maastrichtian at Nasiléw (beds below handground in
the quarry) and in the boreholes Zyrzyn, Podole, and Zemborzyce.

Genus TRANOLITHUS Stover, 1966
Type species: Tranolithus manifestus Stover, 1966
Tranolithus exiguus Stover, 1966
(Pl 16, Fig. 2)

19686, siicznomhuc eziguus sﬁwelr n. §p.; L. ’-Stover, D. 146, Pl. 4, Fige 1921 and PL 9, Figs

1988, Zygolithus exiguus [Stover, n. comb,.; H. Mmiv.tt. p. 2%, PL 1, Fig. 1la-c.
1970, ganollﬂzus cf, manifestus Btover 1986; D, N8, p. 4, 1. 8, Figs 38, 8 7 and PL 10,
g8 L

1971, Tranolithus exiguus Stover; H. Manivit, 85, Pl. 26, Figs 10—12, 18. . )

19%. Tranolithus exiguus Stover, 1988 emeng' Forchheimer (partim), p, 60, PL 9, Fig. 6,
. P4, 16, Figs 2,4, and Pl 17, mlgss—!,non:ngpa—a

1976, Tranolithus exiguus Stover; . Burns, p. 298, Pl 4, Fig, 13,

Dimensions: length 5.6~ u; width 9.58 u.

Remurks. — The ceniral structure is in the form of 4 mangular crystals situated in
couples at’the internal edge of wall, at both dides of the longer ellipse axis.
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Occurrence. — Hauterivian to Campanian of Burope (Stover 1988, No&l 1070, Manivit 1371,
Forchheimer 1972, Thierstein 1973, Burns 1976).

In the study area, the upeuhs has been found very rarely in the Upper Maastrichilan
at Kazimierz.

Tranolithus manifestus Stover, 1966
(Pl 16, Fig. 1).

1968, Tranouth-us manifestus Stover, n, sp.; L. Stover, p. i48, PlL. 4, Figs 26—27 and “PL 9,

F
1968, zygolithua diplogrammus Deﬂamd.re H. Stradner & al. (partim), p. 35, P1. 26, Figs 37
19700, 3 Zypestophancs  iptor o (Deflandre 1954) b.; oftmanm, 1.
a. ? Zygostephanos grammus e n. com N, H p. 168, Pl 2
Figs 1—3, PL 3, Fig. 4, and PL 8, Fig, 4A. !
Dimensions: length 6—8 u; width 48 4.

Remarks. — The species dm!ters from T. eriguus in the nature of its eemra\l sr,ructure
consisting of 4 narrow crystals fusing.in the middle to form 2 bars.

Occurrence, — Albaan of the Netherlands (Stradner & al. 1968); presumably, Albian to
Lower Maastrichtian of northern (Germany (Hoffmann 1870a); Turonian to Campanian of Paris

Basgin (Stover 1968).
In_the study area, the species has been found uncommonly in the Campanian at Sulejow,

and the Paleocene at Parchatka (the latter gpecimens are probably redeposhted from the
Cretaceous)

Genus PARHABDOLITHUS Deflandre, 1952
Type species: Parhabdolithus liasicus Deflandre, 1952
Parhabdolithus angustus (Stradner, 1963) Stradner & al., 1968
(PL 18, Fig. 5)

1973, Parhabdomhus angustus (Stradner, 1963) Stradner, Adamiker & Maresch, 1968; H. Thier-
stein, p. 36 [cum syn.l

1973. Parhabdolithus angustus (Siradner) Sfiradner; H. Priewalder, p. 22, Pl. 16, Figs 1--2.

1976. Parhabdolithus angustus (Stradner); D. Burns, p. 380, Pl. 4, Fig, 1.

1976. Parhabdolithus angustus (Stradner, 1963) Stradner, Adamiker & Maresch, 1968; S. Shu-
menko, p. 53, PL 1'7, Figs 1—2.

Dimensions: length 4—5.5 u; width 2.3—3.5 4.

Remarks, — The gpecific features of P, angustus are its elotigate elliptic sh.ape and mas-
sive structure at the base of centiral process.

Occurrence, — Aptilan 10 Maastnichtian of Burope (Reinhardt 1966, Stradner & al. 1988,
Manivit 1971, Priewalder 1973, Thierstein 1973, Shumenko 1976); Aptlan to Campanian of
America (Bukry 1969, Roth & Thierstein 1972). )

In the study area, the species has been found very rarely in the Upper Maagtrichtian
at Lucimia and in the borehole Zyrzyn.

Genus REINHARDTITES Perch-Nielsen, 1968
Type species: Reinhardtites anthophorus (Deflandre, 1959)
Perch-Nielsen, 1968 @
Reinhardtites anthophorus (Deflandre, 1959) Perch-Nielsen, 1968
(Pl 18, Fig. 4)

1968, Retnhardtiteu anthophorus (Deflandre 1958) n, comb K. Perch-Nieleen, p. 38, Text-figs
3—14, Pl. 5, Figs 1—8 [cum syn.l.

1968. Chtastozyqus anthophorus (Deflandre); S, Gar‘oner (partim), p. 27, Pl. 14, Fig. ¢ and
, Figs 6—17, non Pl, 11, Figs 5—8.

1871. Reinhardtites 7anthophorus (Deflandre) Perch-Nielsen; H, Manivit, p. {9, Pl 20, Figs =

—10, 12—14.

1971, Rei-;nha'rdmes anthophorus (Deflandre 1969) n’ereh-Nielsen 1968; 'P. Reinhardt, p. 20,
Text-tigs 3—4.

1976. Reinha'rdtites anthophorus (Deflandre, 1959) .Perch-Nielsen, 1988, S. Shumenko, p. 45, Pl

13, Fig.
Di.menstons. length 10—12 pu; width 8—10" 'R
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Remarks. — Deflandre (1939) illustrated the holotype in lateral view (Pl. 1, Fig. 22) without
showing or describing its proximal side or distal basal plate. However, Perch-Nielgem (1968)
found her Lower Maastrichtlan specimens from Demmark to be identical to those investigated
by Deflandre, Therefore, the specimens derlved from the Lublin Upland comsistent with the
description glven by Perch-Nielsen (1968) are here attributed to the species R. anthophorus.

Occurrence. — Turonlan to Maastrichtian of Europe (Deflandre 1959, Siover 1968, Perch-
=Niclsen 1968, Manivit 1971, Shumenko 1976); Ounpantan to Masgstrichtian of North America
(Bramlette & Martinl 1984, Gartner 1968).

In the study ares, the sipecies has been found in the Campanian at Sulejéw and Dorotka,
and the Lower Masstrichtian at Dalurkéw, Lipsko, Raj, and Kaliszany and in the borehole
' Osarbw.

Genus ANGULOFENESTRELLITHUS Bukry, 1969
Type species: Angulofenestrellithus snyderi Bukry, 1969
Angulofenestrellithus snyderi Buk.ry, 1969

1968, Annulofmstrebuthus snyderi Bukry, n. sp.; D Bukry, p. 48, Pl. 28, Figs 1—8.

1870a. Angulofenestrellithus snyderi Bukry, 1909; P. Reinhardt, p. 13, Tex.t-ﬁg. 15,

1978. Angulofenestrellithus snydeﬂ Bukry; H. Priewalder, p. 12, Pl. 2, Fiﬂ

1976, A;wuliz{er;;.stremthus numerosus (Gb6rka, 1957) comb.  nov.; S. Shumen.ko D. 52, PL 186,
gs ]

Dimensions: length 8—10 u; width 't—s I’s

Re'marka. ~— One cannot follow Shumenko (1976) in considering ‘A. snyderi as a junior sy-
nonym of the specles Discolithus numerosus Goérka, 1957. In fact, the latter epecies has been
recently ageribed (Reinhardt & Gérka 1967) to the genus Cribrosphaerella Deflandre, .

Occurrence. — Campanian to Maastrichtlan of Europe (Bukry 1868, Priewalder 1973, Shu-
menko 1976). )

In the study ares, a few specimens have been found In the Upper Campanian at Do-
rotks and- Ciszyca, and the Maastrichtian of the boreholes Zyrzyn and Podole.

Genus RHAGODISCUS Reinhardt, 1967
Type species: Rhagodiscus asper (Stradner, 1963) Reinhardt, 1967
Rhagodiscus plebeius Perch-Nielgen, 1968
(PL. 17, Figs 1—4)

1968. Rhagodiscus plebeius n. 8p.; K. Perch-Nielsen, p. 4, Pl 7, Figs 2—8.

1071. Rhagodiscus plebeius Pemh-N.i.dlsen 18968; . Reinhardt, p. 24, Texti-fig. 42, Pl. 2, Fig. 3.

1971, g{zazg"odit_sicual ﬂebfiun Perch-Nielsen; 8. Shaﬂk & H. su'ad.ner, p. 88, PL 26, Figs 2—4 and
€8 3

1978. Rhagodiscus plebefus LPerdh-N.ldlsen H. PHewalder, p. 25, Pl 19, Fig. 5.

Dimensions: length 5.8—6.5 x; width 4—5 u

Remarks. — The wall consiais of a gingle cycle of caleite crystals arranged obliquely
and strongly overlapping counterclockwise (in proximal view). Such a wall structure is typical
of the family Eiffellithaceae Reinhardt, 1065, emend, Perch-Nielsen, .1968. Furthermore, that
family may also include coccolithe with central area fMlled up with small grains. Therefore,
the genus Rhagodiscus in here assigned to Eiffellithaceae rather than to Podorhabdaceae Nodl,
1965, in contraet to the attributien by Perch-INielsen (1968).

Occurrence, — Lower Maastrichtion of Denmark (Perch-Nielsen 1968); Upper Maastrichtian
of Austria (Priewalder 1078), Egypt and the Soviet Union (Shaflk & Stradner 1oM).

In the atudy area, the species has been foumd exsel.tnlvely in the Upper Maagtrichtian at
Nagilow and in the boreholes Zyrzyn and Poidole.

Family Podorhabdaceae Noél, 1965
Genus PODORHABDUS Noél, 1965
Type species: Podorhabdus grassei Noél, 1965
Podorhabdus decorus (Deflandre, 1954) Thierstein, 1972
(PL 19, Fig. 1)

1972. Podorhabdus decorus (Deflandre, 1934) Thiersteln n. comb,; P, Roth & H. Thierlteip;
p. 437, PL. 4, Figs 7, 9, 1013 [eum syn.]l.
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-Stratigraphic ranges of the calcareous nannoplankton species in the Campanian, Maastrichtian and Paleogene deposits of 'the western part of the Lublin Upland

" Calcareous mennoplankton
zones

Markalius invezrsug

Jasciculithus sympaniformle

Nephrolithus freguens

rithraphiditen quadratus =

Tetralithus aculous
arkpangelikiella spveillste

SHROFRFT™O o snabboquogs
FRebTyonTy TIrToYUon

«ds soq3F

2awD Y

SYRUD} SNYIFTOONTIFONID
snoyuvD SUYITTORIVILD

smsands SOYIFTOYIURIE

snosyp

woxes Vi L
Foapmerzep wrewqdscowloql ==
mernayedo ;i qr -

ENSISAUY .SNTTEAIV
S7TRIYdE SNOBTPOBAZ

snyondmco suogFposhiz |

sugquEoe SMOSTPOLET

®IPIMP PITOHEUZIRA

POTIATIT® WITOUTYRNOA

AOFFINTD BITOUFISYIU

BUSGOVR PITSURISYSA

. SnIMDEQO SYITTRIIRT

Snn5IXe SnyIFTOURIE

-sureqerd smosrpobey

FIRsaIs PIOWISOOSTPEIT
¥IBIIOE FIOWIIROISTPOLS

7410 STPYRIOpOI

spqsnbue SNYIFTOPUHIRE
auonbery suQIFIorgdeN
SUIEUFI00808E0I8 SOITPIYIRIYITE
FIICATOZSd snyIeuzdmay

sdoou SHYIFTOSFTOR

MnBII40 obRIs}IBD

Mrds sn3esscorInm SOYIFITAITE
SHIVTAUSTO SNPEUTIVIAID

UrdE wIRICTXO ¥TUCSUTONT

) 2397 FRUCSUFOIE
deyapenl so3YPFUdeIgITT
UNOTHWOYT VOFYIFTEOTOD

mnbyXe VORIIFTIONOD

ve'ds etucenpbuoy oz

sueInow EUTIFTEAINE

TOITAFET UOTYR IO
SFdend XouSPOqUOLT

# F Lame 4
FISUPUIIS FRIOPIEQICIITN
ey seIeaseyITR
Frsusroruivo SpIFPTUIRYITT
SYIRINBET SNUIFTTOFITE
SULEIEe SWATITOFFTA

froplius suy3FrTeI3seURFOrNEUY
SumwrbeTdIp SuosTpolig
JUCSsng suISFPoLAZ

eeseuIRvg uwuu..innunn.

¥IUFIIS BITSUTYSHOA

xmIo RIreurysyes

$n1sazpuen SMITTONRIG

sy

TPSIL
SNICOEP, SUPYRIIOPOT
qeasnosp IO

sugeIoosp SUTNPQE ICTISAL
SnOT6Teq ENINPIeqIOTIITH
SAROTAsUOOUT BSYJISISTIIEN
SNIRFPRIUNDOITY SNTTEYILH
peproammsd BITSITATLR
TXnake0 SOPORTOUFTINT
STIPIOTY SAUFIISWITT
STrwIR SNITTOXCT
SmdTITUSMT SnTaeupdae)
FLOLITosT2ING SMIITLIFITE
b 5 T3
SO[TOITINS SUDIPYIVIOL)
BNOYUAD SEPQEYILIDID

L i T4

woaed errosuraag |

#3oUL3sIp PjUOSUTOIR

—-.l-——-.——-—-—-.—...——..-—-

— iy — ) POV s Svn Pt A S M e NS Sy et b T G Wi WP M e By g e R e i s s e

ThoTeb7q ydsopniveag
WAOUST RMINDSIY

EN3PIONID IMINOSIE
BUPIBUCGD !U—._Du.m.
e3vrToeds ¥IISIYSTebYTNIY

FLLVEAE
SPUIOFPQUED RIS FHSTIEURYNIE
PREFPRIOIOP RTTEISTTIRIN

ot e i e

|
L
i
= = = . L
[ T T
@ g = £ g ¥ &
- zZ = 5 E 4 S = =
< - = . =
P - o <
a [ = I &
« 2.8 g a & 2
8 2 3
g6z 3
B o
SNOFOVLIIYD ¥3ddN




ACTA GEOLOGICA POLONICA, VOL. 28 E. GAZDZICKA, PL. §

2 —

ol . 8 B'A. | 5% ,
Upper Maastrichtian calcareous nannoplankton of the borehole Zyrzyn

(depth 115.4 m); all specimens X 2,700
a Prediscosphaera cretacea {Arkhangelsky), lateral view
b Cribrosphaera ehrenbergi Arkhangelsky, proximal view
Nephrolithus frequens Goérka, distal view
a Arkhangelskiella specillata Vekshina, proximal view
b Micula decussata Vekshina
¢ Prediscosphaera cretacea (Arkhangelsky), distal view
Arkhangelskiella specillata Vekshina, distal view
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1 — Manivitella sp.; Upper Maastrichtian, borehole Zyrzyn (depth 126.1 m); X 9,000
2 — Loxolithus armilla (Black); Upper Maastrichtian, Lucimia; X 8,000

3 — Zygodiscus bussoni (Noél), distal view; Upper Campanian, Sulejéw; X 6,000
4 — Zygodiscus bussoni (Noél), proximal view; Upper Campanian, Sulejow; X 5,400
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1 — Zygodiscus compactus Bukry, distal view; Upper Maastrichtian, borehole Podole (depth
53.7 m); X 5,400

2 — Zygodiscus sigmoides (Bramlette & Sulllvan), distal view; Paleocene (‘‘slwak”), Nasilow;
X 10,008

3 — Zygodiscus compactus Bukry, distal view; Paleocene, Rzeczyca; X 8,000

4 — Zygodiscus sigmoldes (Bramlette & Sullivan), distal view; Paleocene, Rzeczyca; X 15,0€0

5§ — a Zygodiscus compactus Bukry, distal view; Upper Maastrichtian, borehole Podole (depth
§3.7 m); X 5,400
b Zygodiscus spiralis Bramlette & Martini, distal view
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Upper Maastrichtian Zygodiscus spiralis Bramlette & Martini

1 — proximal view, borehole Podole (depth 53.7 m), X 5,400
2 — proximal view, Zyrzyn {depth 126.1 m), X 9,000

3 — distal view, Zemborzyce (depth 101 m), X 9,000

4 — distal view, Zyrzyn (depth 126.1 m), X 9,000
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Vekshinella crux {(Deflandre & Fert)
1 — proximal view; Upper Maastrichtian, borehole Podole (depth 53.7 m); X 9,000
2 —proximal view; Lower Maastrichtian, Ozaréw (depth 2.4 m); X 11,000
3 — distal view; Upper Maastrichtian, Zyrzyn (depth 126.1 m); X 5,400
4 — distal view; Upper Campanian, Ciszyca; X 15,000
5 — proximal view; Upper Maastrichtian, Zemborzyce (depth 74.8 m); X 6,300
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Upper Maastrichtian species of Vekshinella
1 — Vekshinella aachena Bukry, proximal view; borehole Zyrzyn (depth 1102 m); X 5,400
2 — Vekshinella crucifer (No8l), proximal view; Zyrzyn (depth 126.1 m); X 8,000
8 — Vekshinella elliptica Gartner, proximal view; Zyrzyn (depth 126.1 m); X 9,000
4 — Vekshinella elUiptica Gartner, distal view; Zyrzyn (depth 1164 m); X 9,000
5 — Vekshinelle striata (Stradner), proximal view; Nasilow; X 12,000
8 — Vekshinella striata (Siradner), proximal view; 2yrzyn (depth 1264 m); X 8,000
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1 — Eiffellithus eximius (Stover), distal wview; Upper Campanian, Sulejow; X 5,200

2 — Eiffellithus regularis (Go6rka), distal view; Upper Maastrichtian, borehole Po-
dole (depth 53.7 m); X 8,000

3 — Eiffellithus regularis (Gérka), distal view; Upper Maastrichtian, Lucimia;
X 8,000

4 — a Eiffellithus regularis (Gérka), proximal view; Upper Maastrichtian, Podole
(depth 53.7 m); X 9,000
b Prediscosphaerg cretacea {Arkhangelsky), proximal view



i
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Eiffellithus turriseiffeli (Deflandre)
1 — proximal view; Upper Maastrichtian, borehole Zyrzyn (depth 115.4 m); X 9,090
2 — proximal view; Upper Maastrichtian, Nasiléw; X 8,000
3 — distal view; Upper Maastrichtian, Zemborzyce (depth 74.8 m); X 6,300
4 — distal view; Lower Maastrichtian, Ozaréw (depth 2.4 m); X 13,000
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Upper Maastriohtian Eiffellithus multicostatus sp.an.
1 — paratype, distal view; borehole Podole (depth 53.7 m); X 9,000
2 — a distal view; Zyrzyn (depth 126.1 m); X 9,000
b Cribrosphaera ehrenbergi Arkhangelsky, distal view
3 — distal view; Podole {depth 53.7 m); X 9,000
4 — holotype, distal view; Nasitéw; X 10,000
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Chiastozygus litterarius (Gorka)
1 — distal view; Upper Maastrichtian, borehole Zyrzyn (depth 126.1 m); X 9,000
2 — proximal  view; Upper Maastrichtian, Zyrzyn (depth 1154 m); X 9,000
3 — distal view; Upper Maastrichtian, Podole (depth 53.7 m); X 6,300
4 — distal view; Lower Maastrichtian, Ozaréw (depth 24 m); X 13,000
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Upper Maastrichtian Ahmuellerella octoradiata (Gorka) in distal view
1 and 2 — borehole Zyrzyn (depth 126.1 m); 1 X 6,300, 2 X 9,000
3 — Lucimia; X 8,000
4 — Kazimierz, X 13,000
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1 — Tranolithus manifestus Stover, distal view; Paleocene, Parchatka; X 8,000

2 — Tranolithus exiguus Stover, distal view; Upper Maastrichtian, Kazimierz;
X 15,000

3 — Helicolithus anceps (Gé6rka), distal view; Upper Maastrichtian, borehole Pc-
dole (depth 53.7 m); X 7,200

4 — Helicolithus anceps (Goérka), distal view; Upper Maastrichtian, Nasilow;
X 10,000
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Upper Maastniohtian Rhagodiscus plebeius Perch-Nielsen in proximal view
1 and 2 — borehole Zyrzyn (depth 126.1 m), X 9,000
3 — Zemborzyce (depth 101 m); X 9,000
4 — Nasitéw, X 12,000
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1 — a Ahmuellerella octoradiata (Goérka), lateral view; Upper Maastrichtian, borehole Zyrzyn
(depth 126.1 m); X §,400
b Prediscosphaera cretacea (Arkhangelsky), distal view

2 — a Ahmuellerella octoradiatae (Gbérka), lateral view; Upper Maastrichtian, 2yrzyn (depth
118.2 m); X 5,400
b Lithraphidites grossopectinatus Bukry

3 — Parhabdolithus sp., lateral view; Upper Maastrichtian, Zyrzyn (depth 1154 m); X 6,300

4 — Reinhardtites anthophorus (Deflandre), distal view; Lower Maastrichtian, Oz2aréw (depth
24 m); X 13,000

5 — Parhabdolithus angustuz (Stradner), distal view; Upper Maastrichtian, Lucimia; X 8,000
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1 — Podorhabdus sp., proximal view; Upper Maastrichtian, borehole Zemborzyce (depth 101 m);

X 8,300
2 — Cretarhabdus crenulatus Bramlette & Martind, proximal view; Upper Maastrichtian, Na-

... sitébw; X 12,000

3 — Cretarhabdus surirellus (Deflandre), distal view; Upper Maastrichtian, Nasiléw; X 8,600
4 — Cretarhabdus conicus Bramlette & Martini, distal view; Paleocene, Rzeczyca; X 10,000
5 — Cretarhabdus surierellus (Deflandre), distal view; Upper Maastrichtian, Dborehole Podole

(depth 537 m); X 6,000
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Cretarhabdus surirellus (Deflandre)
1 — a dista)l view; Upper Campanian, Sulejéw; X 5,200
b Vekshinella crux (Deflandre & Feat), distal view
2 — proximal view; Upper Maastrichtian, Lucimia; X 8,000
8 and 4 — distal view; Upper Maastrichtian, borehole Zemborzyce (depth 101 m);
X 6,000
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1973. Podorhabdus grantulatus (Reinhardt) Bukry; H. Priewalder, p. 22, Pl 15, ¥Figs 5—&.
1978. Podorhabdus granulatus (Reinhardf, 100%) Bukry, 1969; S, Shumenko, 60, 'I.
Dimensions:. length T8 u; 68 u. P ., ﬂl

- Remarks. — mpmmm«mmmm(mmammmmmmm
P. decorus (Deflandre) and P, granulatus (Reinhardt) 0 a single species.

Oacurrence. — Barremian to Aptian of Crimea (Shumenko 1876); Aptiam to Mnmhﬂan
of Burope (Bramlette & Martini 1964, Reinhardt 1988, Manivit 1971, Priewalder 1978, Thiersteln
1973); Santonian to Maastrichtlan of North America (Gariner 1968, Bukry 1980); Masstrichtian
of Africa (Bramlétte & Martini 1968).

Int the study srea, the spe¢ies has been found in most samples of Campanian and
Maastrichtian age.

Podorhabdus orbiculofenestrus '(G»artm_ar, 1968) Thierstein, 1971

1988. ?.;:dglmuhrwsg orbiculofenestra Gartner, m. sp.; S. Gartner, p, al, H. 28, mu 2325

1900b. Podorhabdus dietzmanni (Reinhardt 1965) Reinhardt 1867; P. Rejinhardt (pmﬂm), p. 8,
Text-tig. 1076, PL 6, Fig. 4

1971, Podorhabdus orbiculoj‘enutrua (Gartner 1968) n, comb.; H. Thiersbain, p. 478, PL 8, Flgs

8—17.
1972, Podorhabdus ofbdcldofenm (Gartner, 1088) Thierstein, 1971; P, Roth & H. Thiersteln,

Pl. 6, Figs 17
Dimenstons: length 7—8 u; width 5.5—8.5 x.

Remarks. — There are 4 circulsr openings in the central area, surrounded by a rim of
small graing; the openings are symmeiric relatlve to the ellipse axes.

Occurrence. — Alblan to Cenomanian of France, England, and Western Aﬂaxme ('rhler-
stein 1978); Cenomanian of Texas (Gartner 1088).

In the study arem, a few specimens have been found in the Upper Maastrichiian at
Lucimia and én the borehole Zyrzyn.

Genus .CRETARHABDUS Bramlette & Martini, 1964
Type species: Cretarhabdus conicus Bramlette 8 Martini, 1964
Cretarhabdus conicus Bramlette & Martini, 1964
(PL. 19, Fig. 4)

1970, lCra&ta{hdbc:lua cgnwut Bramlette et Martind 1964; D. No8l, p. 88, Text-tig. 14, Pl. 17, Figs
s cum syn.

1870b. Crétarhabdus conicus Bramlette & Martind . lm. . Relnhandt, p. 48, Text-nlg. 18—|15

1971, Cretarhabdus conicus Bramlette & Martind; Mmﬂvlt. p. 88, PL 2 Fﬂp

1971, Cretarhabdus conicus Bramlette and Martinl 1964; H. Thierstein, p. m Figc 712,

1973. Cretarhabdug conicus ‘Bramlette & Mantini; .H. Priewalder, p. 17, PlL 7

1978. Cretarhabdus conicus Bramlette et Martini, 1964; S, Shumenko, p. §7, Pl. 18, Fiy 88

Dimensions: length 8—13 p; width 8.6—11 u.

Remarks, — The investigated qpecj,es includes forms with central structure in form of
a cone displaying gome rows of perforations, overlaid by a croes with arms concordant or
almost concordant to the ellipse axes; the cross makes base of central process.

Occurrence. — Berriagian to Maagtrichtian of Europe (Bramlette & Martini 1964, Stover
1088, Perch-Nielsen 1968, No&l 1070, Manivit 1071, Thierstein 1971, Priewalder 1973, Shumenko
19%); Cenorhanian to Maastrichtian of North America (Gartner 1968); Maastrichtian of 'runilln
(Bramietie & Martini 1964).

In the study erea, themmmmdmmmmonlymmecnmpmn at Sulejéw,
the Maasirichtian of the boreholes Zyrzyn amd Podole, nndd:hePauoceueatRneuyca (the
. 1stter mpecimens are prabably redeposited).

-Cretarhabdus- crenulatus Bramilette & Martini, 1964, emend. Th1erstem,
1971
(Pl. 19, Fig. 2)

1971, Cretarhdbdua erenuumu "Bramiledte and mn-um 1004 emmd. H. Thierstein, p. 478, PL 5,

‘Figs 1014 [cum syn.).’
_197. Cretarhabdus crenulafus Bramiette & H‘-ntﬂnl. 1904 emu:d Thierstein, 191; P. Roth &

Thierstein, p. 424, PL. 5, Figs 1013,
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1978. Cretarhabgdus: cremmxma Bmmlet.te et Marum, 1964; S, Shumenko, p..57, Pl 20, Figs -2
Dimenstons; length .7—10 u; width 58 :

.. Remarks. — Following Thieratein (19M), the present author assigns to the investigated
species only thoge specimens with 8 openings in the central area.

Occurrence. — Berriaslan to Maastrichtian of Europe (Bramleite & Martini 19!!4 Thier-
stein 107.‘1 Shumenko 1976); Aptian to Cenomanm of Eastqm Atlantic (Roth & 'rmamem 1972);
Conlacian’ to Muastrichiian of Nbllth Amer.loa (Gartner 1968, Bukry 1948). . . .

In the study area, the spams has been found only in the Upper Maann'ichﬁm at Na-
silow.

Cretarhabdus surirellus (Deflandre, 1954) Reinhardt, 1970
(PL 19, Figs 3, 5 and PLL 20, Figs 1—4)

18T1. Cretarhabdus surirellus (Deflandre 1054) Bel.nhamt 1970; H. Thlerstein, p. 471, Pl. 6,

Figs 1—8 [cum syn.l.
1073, Cretarhabdus crenulaitus Bramlette & Martinl; H. Priewalder, '1'! Pl, 8, Figs 8—6.
1976. cretarhabduc surirelius {(Deflandre et Fert, 1954) Reinhardt 8. Bhumenko, p. 58, Pl

20, Figs 8—b .and Pl 21, %’
Dlmenslom length &5—11 u; th 3.8—8.5 u.

Remarks. — Following Thierateln. (1671), the present suthor aeslgns to the investigated
species all those specimens with more themn 8 openings in- the central area forming a sd.ngle
row at the edge of wa,ll

Occuyrrence. — Berriashn to Maagtrichtian o! E!.l-ope (Deﬂandre ‘& Fert 1954, Rdnhardx
1968, Stover 1868, Perch-Nielsen 1968, No8l 1870, Thierstqh 1971, Priewalder 1973, Shumenko 1976);
Coniacian to Santondan of North America (Bukry 1969). )

In the study ares, the species has been found in the Cempanian at Sulejéw, and the
Mam;lchtian at Lucimia and Nagiiéw and in the boreholes Zyrzyn and Podole.

Genus PREDISCOSPHAERA Vekshina, 1959

Type species: Prediscosphaera cretacea (Arkhangelsky, 1912) Gartner, 1963
Prediscosphaera cretacea (Arkhangelsky, 1912) Gartner, 1968
(Pl 5, Figs la; 3c Pl 11, Fig. 4b, Pl. 18, Fig. 1b, Pl. 21, Figs 1—7, and
Pl 22, Fig. 4)
1970, mucosbhura cretacea (Arkhangelsky) Gariner 106§; D. NoEl, p. 64, Text-fig. 18, Pl 15,

3—6, 9, 11 anxi [P1. 16, Figs 28, T8 [cum syn.l.
1870b. Prediscosphaera cretacea (Amkhangelsky 1013) Gartner 1088; P. Reinhardt; p, 9, Text-

-fig. 118.
1871. Prediscosphaera creiacea (Arkhangelsky) QGartner; H, Manlvit, p. 98, PL 22, Figs 1—14.
1971. Predizcosphaera cretacea (Arkhangelsky) Gartner; S. Shaftk & H. Stradner p. 87, Plg

18—19. Lo
1971. Prediscosphaera cretaceq (Arkhangelsky 1m3)- Gu'tner 31968; H. Thierstein, p. 479_, Pl 7T,

w_is. I;rl;gueosphuera cretdceh-. cretacea (Arkhangelsky) Gartner; H.'P'riewaldar, p. n-'-'pl 17,

ms Prediscosphaera cretacea (Arkhangelsky); E. Gazdmka, p. 409, Pl.;1, Figs 1u, 3c Pl 3,
Figs 3—6, and Pl 8, Fig. 2b.

1876, Pradlg.eosphaera .cretacea cretam (Arkhangelsky) Gartner; D. Burns, p. m Pl. 4,

. Fig,
1978, Pred!acosphaera cretuoea (Arkh.amgehky 1913) Gartner, 1908; S, Shumenko, p. @, PJ 22,

1978. Pradlscosphaera tntercisa (Deﬂandre, 1954) comb. nov.; 8, Bhumen]m P. 62 Pl 22,
. Figs 79 and Pl, 2,
D!menslons total lengm, cemn'all process !.uclud!.ng 8—14 p; width of beaal plate 6—10 p

Remarks. — Slight differences in shape of the crystalg bullding coccolith wall, size of
central process, or form details of barg fall into the range of iniraspecitic variability.

Occurrence. — Albian to Maastrichidan of Europe (Deflandre 1959, Bramlette & Martini
1984, Reinhardt 1088, Stover 1068, Perch-Nielsen 1968, Manivit 1971, Thierstein 1971, Shumenbo
1978)3: Céhiomand4nto -Méastfichitian-of North- Amerita (Garther 19688, Buklty 196!) -

-An 4he;study area, the:species has.been:found abundantly in all the samples -of campm:Aan
and Maagtrichtian age.
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Prediscosphaera propinqua (Gérka, 1957) Reinhardt; 1970 -
- (PL. 22, Figs 1-—3)

1887. Discolithus propinguus. n. &p.; H. Goérka, p. 250, PL .3, Fig. 1 .
1m Prediscosphaera spinosa (Bramlette et M.arl:lni) Glu-tnet 1988' D. Noal D. .88, PL 18, Figs
' 4—6, 8—10 [cum. syn.l.

1970b. Pfcducosphaara propinqua (Gérka, 1057) n. comb.; P. Reinhardt, - p 83, Text-fig. =120,
- 19m.- -J;I-o%ccoaphqlﬂ 8pinosg (Bramlette & Mariind), Ganbner. S, Shafik & H; Stradner, p. 88;
19, Prcddscoaphaem spinosa OBrawlette & Mx.rhn!) Gartﬂer' H. M.amv:M p. 101, PL 2,

1972, Deﬂandr&un spinosus BPramlette & Martini, 1064; S. Forchheimer, p. M, P1. 8, Figs 1—2,
6T,

4, A . . . . -
1673. ;Ieduwsphaera'apinom (Bramilette & Martinil) Gartner; H. Priewalder,.p. 24, Pl. 18,
g8 4
1975. Prediscosphaera spinosa (Bram!eht & Martinl) Gartmer; E, Gaidwioka, p. 408 (partim),
PL 3, Fig. 1 [non Fig. 2], PL 8, Fig. 3
1878, Predtscosphasra p'ropinqua (Gbrka 1957) Refinhardt, 1970; .'S. Shumenko, p. 6, Pl 23,

Dtmens{ons length 48 y, width 8.6—7 u.

Remarks. — The SEM studies on the material investigated originelly by Goérka (1937)
permit its identification with the specles Deflandrius spinosus Bramilette & Martini, 19084, Then,
the commonly used name Prediscosphaera spinose (Bramleite & Martinl) is to be considered
af a junior synonym of P, propingua (Go6rka), The investigated specles differs from P, creiacea
in the arrangement of ‘central-structure bars and aiso in the form of central process,

Occurrence. — Haterivian fo Cenomanian of SBweden (Forchhelmer 1072); Albian io
- Maasirichtian of other European countries (G6rka 1957, Bramlette & Martini 1964, Relnhardt
18668, Stover 1988, Pench-Nielsen 19260, Mandvit 1871, Thiersteln 1971, Priewalder .1973, Shumenko
1976); Confiacian- to Maastrichtian of North America (Gartner 1968, Bukry 1860). .

In the study area, the specales has been found in all the samples of Campanlan and Maa-
strichiian age.

Prediscosphaera serrata Noél, 1970
(Pl, 23, Figs 2, 4)

1870, Preducosphaera serrata n. sp.; D. Nodl, p. 68, PL 10, Fig. 2 and PL 18, Fig. 11.
Dimensions: dlameter 8—7 u.

Remarks. — The species differs from P. cretacéa in 1ts denticulate external edge of the
wall, the denticulation Tesulting from acute ends of crystals building the wall, No specimens
with cemntral process have been recorded in the investigated material

Occurrence, — Lower Campanlan of France (No€l 1870).

In the study ares, some specimens have been found in the Upper Maastrichtian st
Nasitbw.

Prediscosphaera stoveri (Perch-Nielsen, 1968) Shumenko, 1974
(Pl. 23, Figs 1, 3, 5)

1988, Deflandrius stoveri n, sp.; K. Perch-N]:elsen. D. 88, Pl 18, Figs 11—18,
1989. Predizcobphaera germanica Bukry, n. ap.; D. Bukry, p. 3! Pl 18, Figs 1—3
1970b. Prodiscosphﬂ;a qua.dﬂpunctata (Gbrlm .mm n, comb.; P. Rei.nhardt p 9&, Text-fig. 119,

Pl. 8, Figs
1978, .l;;'eg.iiacocphaeru ‘gtoveri (Perch-Nielsen, 1968) Shumenko, 1874; S. Bhumenko, p 62, PL
g8 6—8
Dimensfons: length 3.8—5 u; width 3.2—5 .

. Remarks. — The specles differs from P. propinqua in its smaller central area and an
additional cycle of minute .elongate elementg arranged obliquely and overlapping with ele-
ments of the main cyele,. Furtthermou-e no central process has heen ever recorded in P.
stoveri.

Occurrence. — Campanian of Germany (Bukry 1968); campenian to Maaahrichﬁan of the
Soviet Union-(Shumernko-1978); Maastrichtian of Denmark (Perch-Nielsen 1968).

In. the -study: area,. the. species ‘hag- been found in.ihe Upper- Maastrichtlan of the bore-
holes 2yrzyn, Zemborzyce, and Podole.
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Genus CRIBROSPHAERA Arkhangelsky, 1912, emend. Reinhardt, 1964
Type species: Cribrosphaera ehrenbergi Arkhangelsky, 1912

Deflandre (1952) proposed to repilace the name Cribrosphaera Arkhangelsky with the new
name Cribrosphaerelia, as the former one had previously been used for a radiolarian taxon
(Papofsky 1908). Since that time, both the names have been commonly used to designate that
genus. 'The present author is of the opinion that the name Cribrosphaera appears -valid in
botanical nomenclsture and hence, it may ba recommended for further use.

Cribrosphaera ehrenbergi Arkhangelsky, 1912
(PL 5, Fig. 1b, Pl 13, Fig. 2b, P1. 24, Figs 1—4, and Pl. 25, Figs 1—4)

19%. Cribrosphaera ehrenbergi Arkhangelsky 1912; D. No#l, p. 70, Pl. 18, Figa 47, PL. 19, Figa
1—4, and Pl, 20,, Figs 1—4 [cum syn.l.

1970b. C-ribrotphaareua ahrcﬂbcfﬂ (Ankbansdhky 113) Deflandre in Riveteen 1952; P. Relnhardt,
p. 53, Text-fig. 3¢, Pl 3, Fig. 4.

1971. Cnlbrosphwa ohrmbe‘rgl Arkhangelsky; H., Mm«lvit, P. 10!, Pl 8, Figs 113

g7, uc,uﬂbsrzoapmlgc;a_:umerm (Gorka) Rednhmﬂ. Gobrka; . sh.nﬂ.k H, strndnar, p. 82,

llg. Cribrosphaera ehrenbergi Aﬂrhangeliky 1912; Forchhelmer, Pl 9, Figs 1, 3.

. Cribrosphaera ehrenbergi Arkhangelaky 1013; N.. Hoffmann, p. M, P'L 13, Figs 1—2.
1973, giﬂbrgapkursua ehrenbergt (Arkhangelsky) Deflandre; H. Priewalder, p. 18, Pl 8,
o ;
1876, mcmmhawu ehrenbergi Arkhmm E. Gatdmicka, p. 409, Pl. 1, Fig. 1b and Pl 35,

1976. Cribrosphaera ehrenbergi Arkhangelsky; D. mn-, p. 285, PL 3, Fig. 4

1976. Cribrosphaerella ehrenberpi (Arkhansdlk De.ﬂandu, 1982; s.f Bhun:emko. p. 40,
Fl, 10, Figs 8—5 and PIL Fig. 1
Dimensions: length 6.5—11 u; 4.5-8.5 e

Remarks. — Apant from typical C. ehrembergi with wall consisting of two cycles of
crystals, there are also in the invemstigated material some specimens with a three-cyclic wall.
The latter specimens canmot, however, be attributed to the specles C. pelta Gariner, since they
are almost circular in outline and display a large ceniral area with numerous concentrically
arranged pores (cf. PL 25, Fig. 3).

Occurrence. — Hauterivian to Barremian of Sweden (Forchheimer 1973); Alblan to Maa-
sirichtian of other Europeamn countries (Deflandre 1984, Gérka 1057, Bramlette & Martini 1934,
Reinhardt 1908, Stover 1006, Perch-Nielsen 1968, No&l 1970, Manivit 1971, Thierstein 1971, Priewal-
der 1973, Burms 1976, Shumenko 1876); Conimcian to Maastrichtlan of North America (Gartner
1088, Bukry (1069); Masstrichtiean of 'Africa (Bramlefte & Martini 1964, Shaflk & ‘Stradner 1871).

In the study area, the dpecies has been found abundantly in all the samples of Cam-
panian and Maastirichtian age.

Genus NEPHROLITHUS Gérka, 1957, emend. Aberg, 1966
Type species: Nephrolithus frequens Gérka, 1957
‘Nephrolithus frequens Gérka, 1957
(Pl. 5, Fig. 2 and Pl 26, Figs 1—5)

1300. Nephrolithus gorkae Aberg; D Bumy. D. 47, Pl 24, I'lgl 11—12.

1970b. Ierephroumin frequens .Gbnlm 1997; alnhard 81, Text-figs 95--p6, Pi. 'l Figs 1—8
cum symn.

1971. Nephrolithus frequens Goérka; H Manivit, p 102, PL, 17, l"i.gc 1818,

1971, Nephrolithus frequens Gérksa 8. Shafik & H, Stradner, p. 85, Pls 28—,

WR. Nephrolithus frequens Gbrka, H, lPrlewaider, p. AN, Pl 15, 1—4,

1975. Nephrolithus frequens GOrka; E. GaZdzicka, p. 409, Pl 1, . 2 and Pl, 8, Wig. 2a.

Dimensions: engtth.wi.dttheaLy

Remarks. — Pore number ranges from 3 up to a dozen or so depending upon the coccolith
size. Hence, it cannot be regarded as 'a specific diagnostic featuré but rather as a reflection
of intrawpecific variability (Perch-Nielsen 1988). This opinion is strongly supported by the
co-occurrence of morphotypes differing in pore number as well ag their simultaneous apppea-
runce and subsequent extinction, ’

Occurrence. — 'Upper Masatrichtien of Europe (Bramlette & Martinl 1964, Aberg 1088, Perch-
-Niglsen 1968, Mamnivit 197, Shafik & Stradner 1071, Priewalder 1973), the United. Sltatu (Bram-
lette & Martini1964), and New Zealand (Edwards 1968).
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In the mstudy area, ‘the species has been found abundantly. in all the samples of Late
Maasirichtian age.

Nephrolithus aff. frequens Goérka, 1957
(PL. 27, Figs 1—3)

Dimensions: length 5.86—8 u; 'width ca 8.5 u.

Remarks, — In some specimens, the wall consists of elongate, key-shaped crystals arrang-
ed oblquely relative to the cocoolith plane, Any addftlonal proximal cycle of crystals is
Anvigible; or it i& considerably reduced and situated within the main cycle, The specimens
are congiderably concave at the proximal side. The crystals flMng up the central areas are
much smaller than thoge in the wall. The poreg are numerous (usually ca 10).

In contrast, Aberg (1006) and Perch-Nielsen (1963) lllustrated quite different speulmem assl .
gned t0 N, frequens. Furnthermore, the specimen derived from Meémierz (Perch-Nielsen 1963
PL 18, Fig. 1) differs in the wall structure from the lpeedmem from Kjtlby Gard, Denmark

(Perch-Nielsen 1988, PL 18, Figs 2—8).
Further gtudies are needed to determine whether specimens displaying those differential

wall types are 10 be amsigned o a single species or not. )
Occurrence. — Upper Maastrichilan at Keainlerz and in the borehole Zyrzyn.

Family Arkhangelskiellaceae Bukry, 1969
Genus Arkhangelskiella Vekshina, 1959, emend. Reinhamdt, 1964
Type species: Arkhangelskiella cymbiformis Vekshina, 1959
Arkhangelskiella cymbiformis Vekshina, 1959
(Pl. 28, Figs 1—2 and Pl. 29, Fig. 3)

.1870a. Arkchangelsictella cumblj'ormis Vekkim 1938; P. Reimbardt, p. 14, Texi-tigs 17—20 [cum
BII
1971. khangelskiella cymbiformis Veknhslno, H, Manivit, p m: 'P(L 1, Figs s—m.

1971, A.rklumnelskiella cymbl,foﬂm Vekshina; -S. adnel' P. Pls 5T,
1973. Arkhangelskiella cymbiformis Vekshinae; H. er.ewalder p 12, #l. 3, I‘lp 1—4,
1976. Arkhangeiskiella cumbifomm Vekshina; 'E. GaZdzicka, |p. 409, P1, 8, Fig. 3

1978. Arkhangelsiciella cymbiformis Veklchlha, 1939; 8. Shumenko, p 35, Pl. [ Elgo 6—8.
Dimensions: length 8—i2 u; width 6—6.5

Remarks. — Sustures in the cem:ral area form a charscteristic crosg concordant with
the ellipse axes.

Occurrence. — Campanian to Maasirichtian of Europe (Bramlette & Martini 1864, Reinhardt
1908, Perch-Njelsen 1968, Nodl 1869, Manivit 1671, Priewalder 1973, Shumenko 1876); Maastrich-
tian of North America (BtamMﬁe & m:ﬂn.l 1084, Gariner 1968) and Aﬂ'ica (Bramlette & Mar-
tini 1964, Shafik & Stradner 1971).

In the study ares, the species hes been found in mopt samples of Campanian and
Maagirichtian age, especlally of Late Maapirichtian age.

Arkhangelskiella ethmopora Bukry, 196Y
(Pl 30, Fig. 2)

1989, Arkhangelskiella specillata ethmopora Bukry, n, sep.; Buln'y, p 21, PL 1, Pigs 4T,
1971. Arkhangelskiella ethmopora Bukry; H. Mm-lvk, p. 103, Pl. 1, Mgs 12—14.

1875. Arkhangahkleua ethmopora Bulnry, E Gakdzicka, p. 409, PL 8§, F.lg. 4,

Dimensions: length 11-42 u; width 7.5~—9.5 u.

Remarks. — The specific feature of A. ethmopora is its perforated central area. There . are
several openings disiributed regularly im rows paraliel to the longer ellipge axis and along
the border of wall, Every opening is subdivided by minute proceases.

Occurrence, — Coniaclan to Campanian of France (Bukzry M Mm:lvﬂ nm). Campanian
of North America (Cepek & Hay 1969).

: In. the etudy ares;, the species has been found marely in the Campanian at Sulejéw and
Cleryca, and the Upper Maastrichtian at Lucimia and in the borehole 2Zyrzyn. ]
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Arkhangelskiella specilluta Vekshina, 1959
(PL 5, Figs 3a, 4 and PL. 30, Fig. 3)

1989. Arkhanpelskiella specillata Vekshina; §. Gamme.r, D, u, Pl 8, Figs 6—T and Pl 11, Fig. 4
1871, Arkhangeiskielia specillata Vekshina; H. Manwlt, . 104, P1. 1, Figs 16—17.

1973. Arkhangelskiella specillata Vekghina; H, er, p. -13, Pl. 4, Figs 1—4,
1975, Arkhanyeiukleua specillata Vekshina; E. Gatdzicka, p. 408, Pl, 1, Figs 3a, 4 [non PL '8,
Pigs- 1—2

1978. Arkhangelskiella specillata Veksehl.n.a, 1859; . S.. Shumenko, p. 35, PL. 7, -Figs- 8—0.
Dimensions: length 8—11 u; width 868 u

" Remarks, — According to Garimer (1888), ‘A. -speciilata differs ftom A. cymbiformis in its
thinner wall ad hence, larger central area with' perforationg eround the external edge of
central area. Oné¢ may, however, suapect that particular specles of the genus Arkhangelskiella
Vekshina (and also- Broinsonia Bukry) are varniously interpreted in paleontological literature,

Occurrence. — Campanian of North America (Gartner 1888); Campanian -to Maasirichiian
ot Eurape (Manjivit 1971, Priewalder 1978, Shumenko 1978). .

In the study area, the species hag beem found in all the samples of Campam:lan age, and
most samples of Maagirichitan age,

Genus BROINSONIA Bukry, 1969

Type species: Broinsonia dentata Bukry, 1969
Broinsonia distincta (Shumenko, 1968) Reinhardt, 1970
(PL. 30, Fig. 1a)

1068, Arkhangelskiella distincta Ehurmenko, np. nov,; S, Shumenko, p. 34, PL 1, Figs 4—8.

1989. Aspidolithus signatus n. @p.; D, Noél, p. 187, P8, 2, Figs 3—48.

1970. Broinsonia signata (Nodl) npv. comb.; D. oﬂ. p. 78, P, 25 Figs 44,

1970a. Broinsonia distincta (Sumenko 1888) n. comb.; P. Rd,nhm'dt, p. 23, Text-fig. 42.

1972. Broinsonia signata (No#l, 1869) Noé&l, 1870; P. Roth & H. Thierstein, Pl, 13, Figs 12—20
and Pl, 14, Figg 1—5.

1874. Arkhangelskiella digtincta Shumenko; .A. Gﬁgm-o‘msch, PL'1, Fig. 6.

1975.. Arkhangelskiella distincta Shumenko; B. Gaidzlcka, p. 408, Pl. 7, Fig. 3b.

1076. Broinsonia dlxuncta (Bhumenlno, EM) Reimha:tdt, 19‘10 S, Shumenko, p. 38, PL 8, Figs 51,

Dimenstions: length 45 u; width 2.

Remarks. — The wall consists of two or three shlelds, each one composed of two cycles
of radially arranged crymtale. In the central area, there is a cross with arms concordant with
the ellipse axes; each arm consists of two rows of small grains.

According to Shumenko (1988), this ds an early developmental stage. Later om, additional
elements appear in the cenitral area to #il up free space between the cemniral cross and wall,
No specimens of the latter structural type have been found in the invesilgated area. However,
the relatively small silze of the specimens studied may support the opinkon of Shumenko
(1068). One may algo clalm that B. bevieri Bukry represents actually a mature stage of B. dis-
tincta, as the elememits of it centrdl area do also fotm a cross concordamt with the dlllpse
axes,

Occurrence, — Cenoménian’ o0 Santonian of both Eastern and Western Atlantic (Roth &
Thiersteln 1972); Turonian to Conlacian of the Soviet Union (Grigorovitsch 1974, Shumenko
1976); Campanian of France (No&l 1969).

In the study area, the species hag been found very rarely in the Campanian at Sulejéw
and Ciszyca, and the Upper Maagtrichtian of the borehole Zyrzyn.

Broinsonia lata (Noél, 1969) Noél, 1970

(Pl 32, Figs 1, 3)
1080, Aspidolithus latus n, #p.; D. Noél, p. 1986, Text-flg. 2a-b, kL. 3, Figs 1—2.
1970, Broinsonia lata (No&l) nov. comb.; D. Nodl, p, 7, Pl. 23, Fig, 'za ~b.
1970a. Arkhangelakiella lata {No8l 1960) m o, ;B Reinhandt, p. 16, Text-fig. 23, - .
1978, Broinsoniz lata (Nodl, 1083) Nodl, 1070; P. Roth & H euteln, -3 14, Figs 18—31.
1978. Bratanalata(Npél,Jmnoél,wm H. Thiersteln, p.35 Pl 8, m;:u—u

Dimensions: length 6.5—8.5 x; width 4.8—6 ..

* Remarks. — The specific femtures of B. lata are ks large central area, thin wall, lack
‘of cross structure and perforations in the central area. '
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" Occurrence, — Unpper. Albfan . t0' Upper ‘Canipanian. of both .Eadstern ami Western Atlantic
(Roth & Thierstein 1m), Campanian of France (No&l 1069).
In the study area, the species hss been found in. the 'Upper Mautnch.ﬂan of. the bore-
-hole Podole.

_Broinsonia parca, »(Sct'rad.ner 1963) Bukry, 1969
£P]. 29, Figs 1—2, 4, P1. 30, Fig. 4, and Pl. 32, Figs 2, 4—5)

1970. [Broinsoma] parca (Stradner 1963) Bukry ms D. N.o&l, p. M, 'rexb-ﬂg 18, Pl za Fig..3
cum syn.

1970a. Arkhangelskiella parca Stradner 1863; P, Reiinhardt, p. 16, Text-tigs 24—4a8.

1971. Broinsonia parca (Stradner) Bukry, H Manivit, p. 106 m 2, 1—..

1976. Broinsonia parca (Stradner,. 1983) Bukry, 1080; 8. Bh.umanko p. 37, PL 9, Fig. 4.

Dimensions: le 10—12 u; width 859 u

Remarks. — Specimens with large central area and numerous pores assigned by Bukry
to the species B, parca (cf. Bukry 1989, Pl 3, Figs 8—10) seem 10 be quite differemnt from
the type material. ITn fact, similar forms have been found in the investigated material and
ere here reganded a8 a new Bpecies B. cribrata.

- Occurrence. — Campsanian to Magsirichtlan of Europe (Bramlette -& Martini 1984, Perch-
-Nielsen 1968, No&l 1870, Manjvit 1971, Shumenko 1876) and North Amel‘lca (B‘ramlsette & Martini

1864, Giartner 1968, Bukry 1969).
In the study area, the Bpecies has been found abundantly in all the samples of Cam-~

panian and Farly Masetrichtian age, snd rarely in samples of Late Maastrichtian age.

Broinsoniag cribrata sp. n.
(Pl. 33, Figs 1—6)

Holotypus: Pl. 33, Fig. 2.

Paratypus: Pl. 33, Fig. 8.

Stratum typicum: Upper Maastrichilan,

. Locus typlcus: Zyrzyn, western part of Lubdn Upland, Central Poland.

Derivatio nominis: Latin cribrum — gieve; after a large number of pores in the central area.
Diagnosis: Central area wvast, fllled with irregular crystals; numerous pores m rows along
the longer ellipse axis and avound ths central area at rl:.he contact with wall.

Dimensions: length 6—8 u, width 5——'! I’s

Description. — The outline is elliptic. The wall appears typical of Broinsonig, as
it consists of three overlapping plates, each one built up by two cycles of identical
ccrystels. The crystals are slightly dnclined clockwise. The central area is convex at
the distal side and filled with irregular crystals. There are mumerous |pocnes among
the latter crystals.

Remarks. — The new species differs from B. lata in its perforated central area.
From B. parca, it differs in its much larger central area and thinner wall, Some
specimens assigned by Bukry (1969, Pl. 3, Figs 8—10) to B. parca resemble closely
the newly erected species.

Occurrence. — Uprer Maastrich.tian at Lucimia and Nasiléw and in the bore-

holes Zyrzyn and Podole.’

Genus GARTNERAGO Bukry, 1969

Type species: Gartnerago concavum (Gartner, 1968) Bukry, 1969
Gartnerago obliguum (Stradner, 1963) Reinhardt, 1970
(PL. 28, Figs 3—5 and PL 31, Fig, 1)

1863, Arkhangelskiellg obliqua nov. spec.; H, Stradner, p. 178, Bl. 1, Fig. 2a-b.

1989. Lajffittius confossug n. sp.; D. lNloéL p. 198, Pl 2, 5 and Pl. 3, Fig. 6.

1870b. Gartnerago oblquum (Sﬁraadner 962) n. comb.; P. Reinhardt, p. 68, Teu:t-ﬂgs 58—59.
1972, Gartnerago obliqguum (Stradner, 1963) n. eomb lmnhelmer p. Pl. 4, Figs 5—8.
1978. Gartnerago oblUgquum (Stradner) Reinhandt; H. Przlewnlder Pl. 10, Figs 1—4.
1875. Gartnerago obligquus’ (Rednhamd.t) Noél E. Gatdzicka, p. 409, Fig. 4.
Dimensions: length 6—10 x; width 4.5—7
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Remarks. — In the ‘original -diagnosis, - Stradaer {1063) cited 'a. perforation of the eentrd
area among other characteriatics of the invesiigated specles, . Therefore, .one canmot agree
with No#l (1970) considering Arkhangelsiciella concava Gariner as a junior synonym of G. obli-
gum, since the former species displays an imperforated central area. Furthermore, imperforated
tmmnyuw(w)tmmcmmm!mummmwmm
obliquus and Garinerago obliguus wre also to be attributed 10 anotber specles,

Occurrence. — Hauterivian o Cenomanian of Sweden (Forchheimer 1673); Turonian to
Maastrichtian of Austria (Stradner 1983, Priewealder 1673); Coniaclan of France (Nod31 1009),

In the study area, the species has been found uncomanonly in the Upper Moaastrichtien
‘at Luclmia and Nesliéw and in the borehple Zyrzyn,

Genus KAMPTNERIUS Deflandre, 1959
Type species: Kamptnerius magnificus Deflandre, 1958
Kamptnerius magnificus Deflandre, 1959
(Pl. 29, Fig. 5 and Pl. 31, Figs 3—4)

1960, Kampinerius magnificus magnificus Deflandre; D, Bi:k:ry D zs, BL 5, Figs T8
1960. . Kampinerius magnificus sculptus Bukry, m. np.. ., Bukry, p. 25, PL 5 lriy 1013

1970, Kamptnerlua magnijicus Deflandre 19589; P, Cepek, p. Iﬂ. 'P, 34 Fige 8—6 and Pl. 26,
1870b, xumptneﬂua magnificus Deflandre 1950; N. Hotfmann, p 856, '.Pl. 7, Fig. a.
1870. Kamptnerius magnificus Deflandre 1059. D. No¥l, p. 83, Pl 27, Figs —8 and Pl 28,

Figs 1—5 [cum syn.]l.
1870b. xum%tnerim magnificus Deflandre 1859; P. Reinhardt, p. 68, mt-'ma 64—88, Pl 5,

rig.
197, Wﬁmﬂua magnificus Detlandre;  H. Manivit, p. 107, Pl 14, Figs 10—I14 and Pl 0,

1971, Kamptnerius magnificus Deflandre; S. Shafik & H. Stradner, p. 83, Pl 8, Figs 12, Pl 9,
Figs 1—2, Pl 10, Figs 1—2, and Pl 11, Fig. 1.

1978, Kampinerius magnificus Deflandre, 1989; 8, Shumenko, p. 38, Pl, 10, Figs 1—4,

Dimensions: total length up to 0 u; elliptic-part length 10—i13 u; elliptic part width 710 u.

Remarks. — The species is very ensily identifiable and cosmopolitanic, Neventheless, its
biostratigraphdec usefulness may be questioned. In fact, the Kamptnerius megnificus Zone re-
cognized in North iAmerica (Cepek & Hay 0196f) represents the Lower Campanian, In France,
the Kampinerius magnificus Zone @Manivit 1071) makes part of the Santonian. Moreover, the
species has el#o been recorded in the Turonfan (Reinhardt 1968, Stover 1088) and even Ceno-
manian (Shumenko 1976).

Occurrence. — Cenomanian to Masstrichilan of the Soviet Uniom (Shumenkn 1976); Turon-
jan to Maaatrichtian of Europe (Deflandre 1989, GOrka 1983, Bramlette & Martini 1984, Reinhardt
1988, Stover 1988, Perch-Niclsen 1886, Cepek 1970, Hoffmann 1970b, Nodl 1870, Manivit 1971);
Conjsclan 1o Maasirichtian of North America (Gartner 1968, Bukry 1888, Cepek & Hay 1989);
Maastrichtian of Africa (Bramlette & Martini 1904, Shatilk & Stradner 1971).

In the study area, the sipecles hag beem found fairly commonly in the Campanian at
Sulej6w and Dorotke, and the Masstrichtlan at Sadkowice, Boiska, and Lucimia md in the
borehole 2yrzyn.

Kamptnerius percivalii Bukry, 1969
(Pl 31, Fig. 2)

1969, Kampinerius percivalli Bukry, n. sp D, Bukry, p. 35, Pl. 6, Figs 1—8.
1870b. Kamptinerius percivalili Bukcy iP. Relnhardt, p. 68. Text-tig, 68.
1971. Kamptnerius percivalii Bulcry 8, Bhaﬂk & H, m:radner. p. 83, Pl 11, Fig. 2.
im gamptmnwluc perg:gﬂg Bukry; H. Priewalder, p.‘m' ;LL ;.1,“;;{;. , 5—6
. N amptinerius per Bulery; T, G’aidalaka, . 1.
Dimensions: length 11,513 u; width'7.5—9 P ! :

Remarks. — The dpecies differs from XK. magnificus in its perforated ceniral area and
somewhat thicker weall, In iis turn, K, punctatus Stredner exhibits more numerous snd smal-
ler pores irregularly distributed.

Occurrence. — ‘Campanian of Texas (Bukry 1900); Upper Maaqtmchﬂ:an of Austrh (Prie-
walder 1673) end Egypt (Sheflk & Stradner 1871). .

In the study eres, m few specimens have been found in the Upper Masmtrichtlan of the
borehole Zyrzyn
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Family Stephanolithionaceae Black, 1968
Genus STEPHANOLITHION Deflandre, 1939

Tyrpe species: Stephanolithion bigoti Deflandre, 1939
Stephanolithion laffittei Noél, 1956

1870, fupnamughmuﬂummm,m NoBl, p. 85, Pl 2, Figs 1—11 and Pl 31, Fig 3
cum u,

1071, stepna;"a"uhm laffittel Notl: H. Maivit, p. m, Pl, 23, Figs 14—18.

1971. Stephanolithion laffittei No8l 1987; P. R Text-fga 20—

19m. Stephanolithion laffitted Nob), m P. Roth & H. Th:lerqteln, Pl 16, Figs 6—11,

1072, Stephanolithion laffittel NoBl; H, Priewalder, %o” Pl 8, Fig. 2.
Stephanolithion laffitiel Nio¥l, 1667; (S. Shumen , Pl, 35, Figs 7—8.

Dtmemiom diameter 4.85—3.0 4. - '

Remarks. — The specific features of S. laffittet are its cylindric wall with some short
processes pointing cutwards, amd 8 radial bars in the central area.

Ocourrence. — [Portlandian of Algera (No¥l 1985); Berriagian to Maastrichtien ort ‘Burope
(Bramlette & Martini 1964, Reinhardt 1968, No8l 1970, Manivit 1971, Priewalder 1978, Thierstefn
1973, Shumenko 1876); Aptian to Campanian af the Atlantic (Roth & Thieratein 197); Coniaclan
-.to Maasirichtian of North America (Gartner 1808, Bukry 1689).

In the study area, some gpecimens have been found in the Cnmpunim at Sulejbw and
the Upper Maastrichtlan of the borehole Zyrzyn.

Genus COROLLITHION Stradner, 1961
Type species: Corollithion exiguum Stradner, 1961
Corollithion exiguum Stradner, 1961

(PL 34, Figs 1—2)

1009, Corollithion eziguum Sracuer; D. Bukry, p. #, Pl 16, Fig. 1 and PL 1, Fig. 1
cum

1970b, Corollii] ,ﬁlon eriguum Stradner 1961; P. Reinhardt, p. 44, Text-fig, 3.

1971, Corollithion eriguum Stradner; H. Manﬂmlt b. 1@, PL 5, Figs 1-38.

lmcorz;umlomexiauuqudner Shatik ' & ,smanarpmmﬁ,mqumd
1873. Corol'llth n exiguum Stradmer; H, Mawalder, p. 18, Pl. q, Fig. 1

1976. Corolithion exriguum Stradner. 1961; 8. Shumenikio, p. 68, Pl, 28, mg 8.
Dimensions: dlameter &5 u .

Remarks, — The specific feature of c. exiguum is i3 hexagonal outline.

Occurrence, — ‘Turomian to Maastrichiian of Furope (Reinhardt 1908, Manlvit 1971, Prie-
walder 1078, Shumenko 1876); Coniaclan to Massirichtian of North America (Bremiette & Mar-
tinl 1964, Gartner 1988, Bukry 1989); Maastrichtian of Egypt (Shatik & Stiradner 1971).

In the study erea, the gpecies hags been found In the Maasirichilan at Sadkowice, Luci-
mia, and Nagliéw and in the borehole Zyrzyn,

Corollithion rhombicum. (Stradner & Adamiker, 1966) Bukry, 1969
{Pl. 34, Fig. 3)

1968. Zygoult.m;: rhombicus Stradner & Ada.maker. Siradner & al., p. 40, P1. 97, Hgs 5—7

1969, cf"ﬁ“"‘"’" rhombicum (Stradner & Adamiker) Bukry, n. comb.; D. Bukry, p. 4,
1973, Corolutlrgon rhombicum (Stradner & Adamiicer, 1886) Bukry, 1869; H,' P.l?.\l:ars'heln, p. 23,

4, F
1078. Coroliithion rhombicum (Btradner & Adamiker) Bukry; D, Bufr p 203, Pi, 2, Fig. 6.
1978. g‘;”g}“}'}“"g rhombicum (Stradner & Adamiker, 1966) Bukry, 1889; S. shumanlm., ., 8B,
£
Dtmensions: length 3 u; width 3—3g.

Remarks. — The sgpecific feature of C. rhombicum s its elongate chomboidal outllne,

Occurrence. — Aptian hio Masagtrichtlan of Burope (Stradner & qgl. 1988, Manivit 1971, Prie-
walder 1973, Thierstein 1973, Burns 1¢M, Shumenko 1678); Coniaclan to Campanian of North
America (Bukry 1968); Massgirichtian of Egypt (Shaeflk & Stradner 1971).

In the study area, a few specimens have been found in the Lower Maastrichtlan at
Solec, end the Upper Maastrichiian at Lucimia and in the borehole 2yrzyn.
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Family Coccolithaceae Kamptner, 1928
Genus BISCUTUM Black, 1959
Type species: Biscutum constans (Gérka, 1957) Black, 1987
Biscutum constans {Goérka, 1957) Black, 1967
(Pl. 38, Figs 1—b5)

1870. IBtll%utELm comta]m {G6rka 1997) Black 1359; D. Nodl, p. 91, PL.24, Fig. 1 and Pl. 32, Figs
—10 [cum syn,
1970a. B};ﬁut;,um melaniae (GélrkA 1957) Reinhardt 1969; P Reinhardt, p. 18, Text-figs 32—34, Pl 1,

1971, Biscuium testudinarium Blank H. Manlﬂd:, P. 1113, Pl. 3, Figs 8—13.

1971, Biscutum constans {G3Orka) Bl.ack 8. Shafik & H ad.net. p. 1, Pl, 2.

1973. Biscutum constans {Goénka) Black; H, Prd.ewulder. p. 15 PL 5, Figs 1—3.

1976, Biscuium constans; D. Burns, p. 331, PL 1, Figs 3—4.

1978." Biscutum constans (Gorka, mm) m, :wn; 8. Shumenko, p. 33, Pl 8, Fig. 8.
Dtmenakms length 6—4 u; width :

Remarks, — The specific feature of B, constans is - a radlal arrangement of lamellae con-
tributing to the shlelds, with larger elements dccurring at the ellipse ends, The present author
follows Perch-Nielsen (1088) and Noé&l (1870) in regarding. B, testudinarium Black as a junior
synonym of B. constans. B. castrorum Blaok is also esgigned to the same epecies (cf. Bukry
1969), a8 there are specimens (PlL 38, Fig. 2) intermedia,te in - element number between thosr
- typical of B, castrorum and B. constans,

Occurrence, — Aptian to Cenomanian of the Eastern Atlantic (Roth & Thierstein 1972);
Aptian to Maastrichtian of Europe (Gérka 1957, Black 1859, Reinhardt 1964, Perch-Nielsen 1388,
No#l 1870, Manivit 1971, Priewalder 1973, Burns 1976, Shumenko 19M); Coniaclan to Campanian
of North America (Bukry 1969); Maagtrichtian of Egypt (Shatik & Stradner i1871),

In the study ares, the specles heg been found in all the samples of Campanian and
Maagtrichtian age, and in most samples of ‘Paleocene age.

Biscutum ignotum (Gérka, 1957) Reinhardt & Goérka, 1967
(Pl. 34, Figs 4, 6)

1987. Tremalithus ignotus n, sp.; H. Gorka, p. 248, P1, 2, Fig. 8.

1867, Tremalithus postremus n. 8p.; H. Gorka, p. MB, SPI -2, 'Fig. 10.

1965. Biscutum tredenale m. 8p.; [P. Reinhardt, p. 32, PL 1, Fig. 3.

18868. Biscuium tredenale Reinhandt 1966; P. Reinhardt, p. 31, Text-fig. 13, Pl. 2, Flg. 3a-b.
1867. Biscutum dgnotum (Goérka 1657)) o, comb, et emend.; 'P. Reinhardt & H. Gorka, p. 245,

Pi. 31, Figs 9, 13.
1968. thorhabduu ignotus (Gér.k.a M"l) n. camb.; K. Perch-Nielsen (parﬂm), Pp.” 81, Text-figs

41432, P, 28, Figs 6, 9, non Figs ™8
19080, Bidiscus rotatorma Bukry, n. sp.; D Bukry, . 2T, PL. 1, de 59,
1970a. Blscut‘u'm {gnotum (Gm':lm 1057) Reinhardt & Goérka m'z. P. Reinhardt, p. 18, Text-tigs

031, PL 'L, Figs 1—4, 6
1971, DUcorhabdus ignotus (GbGrka) Petch-Mehen ‘Manivit, p. Pl 3, Figs 1
187, Biscutum teatudlnaﬂum Black; 8, Shafik & b= & stradner, p. c:. Pl. 3, Figs 1-2 and PL 4,

Fig. 1,
1978. Biscutum ignotum {GOrkia) Reinhardt & G(xr.ka; H. Priewalder, p. 16, PL 5, Figs 48,
1876. Bidiscus gorkae; D. Burne, p. 200, Pl, 1, Fig. 2
1978. Dtacorhalgdua ignotus (GOrkm, uw) erch-Nlelsen, 1868; 8. Shumewnko, p. 77, Pl. 28, Figs

Dimcnctom diameter 4.6—8 u

Remarks. — The genus Biscutum Black, &8 originelly diagnosed, includes coccoliths
elliptic and circular in outline as well; the generic diagnostic feature is structursl similerity
of all the shields of a specimen. Hence, there 18 no reamon to waccept the genus Bidiscus
Bukry erected for circular coccoliths.

The investigated aspecies cannat be assigned to the genus Discorhabdus Nodl. including
Jurassic coccolths with a tube-like central process and a cemiral opening; whereas some auth-
ors did so (Perch-Nielsen 1868, Manivit 1071, Shumenko 1978), In fact, most Upper Cretaceous
specimens are imperforated, and mo céntral process has been ever recorded.

The specles Bidiscus gorkae described by Burns (1976) i§ here comsidered a8 a junior
synonym of Biscutum constans, since that author did not give any diagnosis or even descrip-
tion of the species, while the only iMustration given appears identical to the latter specles.

Occurrence. — Aptian to Maastrichtian of Burope (Gé6rka 1957, Relnhardt 1966, Perch-

- -Nielsen 1868, Manjivit 1971, Priewalkier 107, Burng 1978, Shumenlko 1876); Maastrichtlan of
Egypt (Shafik & Stradner 1971). .
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In the study area, the species has. been found uncommonly .in.the Campanian at Sule-
jow - and Dorotka, .and. the Maastr&ehﬁm , at. Lipsko, ' Dziurk6w, Lucimia, and Kaglmierz; and
in the borehole Zyrzyn.

Biscutum cruciatum (Bukry, 1989) Reinhardt, 1970

1989, Bidiscus cruciatus crucietus Bukry, n. §p.,, n, ssp.; D. Bukry, p. 27, Pl. 8, Figs 10—11.
1969, Bu:mcus cr‘uctams muﬂtcructotus Bukry, n. ap., n. 86p.; D. Buka-y p. 27 Pl. 6, Fig. 12 and

7, Figs 1
1870. Ducorhabdus igf;:_t.ulg (Gétvlna 1857) Perch-Nuelseu ma. D. No#l, p s': Text-fig. 21, Pl 32
Fgs 1—7, —10, 1
1970a. Biscutum cruciatum (Bukry 1068) n. comb.; P. Reinhardt, p. 18, Text-tig. 29.
1976. D}i%corhabd.ua cruciatus (Bu.k:ry 1889) Shumeukn, i9m1; 1S. Shumenko P. 'lo, Pl. 28, Figs

Dimenstons: diameter 3.5—5 ™

Remarks. — The specles differs from B. ignotum in its cross-like structure situated in
the centér of distal shield, composed of four wmall crymtals. The Campanian specimens from
France described by Noél (1970) display this apecific feature.

Occurrence. — Turonian to Masatrichtian of the Soviet Union (shumenko 1978); S&ntonian
to Campenian of Texas (Bukry 1968); Campanian oaf France (No€l 1870). :

_ In the study area, some Bpecimens have been found in the Campanian at . Sulejéw and
Dorotka, and the 'Upper Maastrichtian at Lucimia.

Genus WATZNAUERIA Reinhardt, 1964
Type species: Watznaueria barnesae (Black, 1959) Perch-Nielsen, 1968
Watznaueria barnesae (Black, 1959) Perch-Nielsen, 1968
(P1. 35, Figs 3—6)

1939, gemqmzhus barnesae 6p. nov.; M. Black in M. Black & B, Barnes, p. 325 Pl 9,
g8 1—

1964. Watznaueria angustoralis. n, ap.; P. Rem.harfdt, p. 75, e.xt-ﬂg. 4, Pl 2, Pig. 2.

1888, Coccolithus barnesae (Black); 'S. Gartner, p. 17, Pl 1, Fig. 12, Pl 4, Figs 6—7, PL 8, Figs
18—22, Pl 11, Fig. '11 .P! 14, Figs 45, Pl 15, Fig. 8, Pl. 18, Fige 15—16, Pl 19, Fig. 12,
PL 20, rlgsm—ds B2, Figs 1617, P.L!M,Flg 8, and PL 25, FJ@—Q

1968, Watznauerf.a barncme (Bﬂadk 1959) n. comb.; K. Pemh-Nlelsm, p. 68, Text-bg. 32, Pl 23,
Figs 1—7 and PL 23, Figs 1, 45, 1

1968. Coccolithus barnesae (Blaak') Bramlette & Martinl H. Stradner & al., p. 24, Text-fig. 8,
Pl 1 and Pl 2, Figs 1—5.

1973. Watznaueria barne.sae (Black) Perch-Nielgen; H, Pr.iewnlnder, 2, .PlL. 14, Figs 3—8.

1978, Watznaueria barnesae (Black) Bukry; D. Burns, p, 200, P1. 5, gs 4-8.

1978. Watznaueria barnesae (Black, 1939) Perch-Nielsen, mm s Shumenko, p. 24, Pl 1, Figs
1—6 and Pl 2, Figs 1—2.

Dimensions: le'ngth 67 u; width 45—8.5 u.

Remuarks: — There is !mraqpeci.ﬁc variability in the form of centriel area in lhe
investigated species, since a cycle of small grains may océur at the level of the main cycle
or a little below the latter; in the latter case, the cemiral area forms a depression (PL 85
Fig. 4).

* Occurrence. — Hautenivian to Maastrichilan of Europe (Black 18559, Reinhardt 1964, Perch-
-Nielsen 1868, Biradner & al, 1668, No&l 1970, Manivit 1871, Priewalder 1973, Burns 1976, Shu-
menko 1976); Cenomanian to Maastrichtian of North America (Gartner 1868, Bukry 1969); Maa-
strichtian of Egypt (Shatlk & Stradner 1971).

in the study area, the species has been found in all the samples of Campanian and Maa-
strichtian ege. .

Watznaueria dentata (Shumenko, 1969) Shumenko, 1976
(P1. 35, Fig. 1)

1909. Coccolithites dentatus Shumenko, sp. hov.; 8. Shumenko, p. 12, Pl. 3, Fig. 10.
1976. Watznaueria dentata (Shumenko, 1988) comb. nov.; 8. Shumenko, p. 28, Pl 4, Fig. 1.
Dimensions: length 3—4 u; th 2.5—3 u.

Remarks. — The investigated apecles ig guite different from all the other representatives
of the genus, In fact, it appears unique among all other calcareous nannoplanktic genera.
Nevertheless, the prepent author follows Shumenko (1978) in generic assignment of the species,
since the investigated material is 0o small to permit more detalled studies.
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Ocotirrence. — Turonian of Donets Basin, Soviet Unjon (Shumenko 1089, 1976).
‘In the study area, a few specimens have been found in the Masstrichtian of the borehole
2yrzyn. .

Genus MARKALIUS Bramlette & Martini, 1964, emend. Perch-Nielsen,

1968
Type species: Markalius inversus (Deflandre, 1954) Bramlet'be & Martini,
1964
Markalius circumradiatus (Stover, 1966) Perch-Nielsen, 1968
(Pl. 38, Figs 1—4)
1908. Coccolithites circumradiatus Stover, n. sp.; L. Stover, p, 138, Pl 5, Figs 2—4 and PL 9,

Fig. 10
1868, llurkauun clroumradiatus (Stover HM n, comb.; K. Perch-Nielsen, p. 73, Text-figs 36—
, Pl, 35, Figs 2—7 amd Pl 36, Figs I
1970, Markauus circumradiatus (Stover lm Perch-Nielsen 1868; D. Noél, p. 93, Pl 38, Figs

1071, Markauun circumradiaius (Stover) Perch-Nielsen; H, Manivit, p. 116, PL, Figs 1—6.
1973, Markalius ctrmmradiatua (Stover) Pewh-N'lehen, H. Priewalder, p. m Pl 14, Figs 1.
Dimensions: diameter 5.5—8 u.

Remarks., — The preuent author follows Perch-Nielsen (1968) apnd No&l (1970). in assigning
coccoliths composed of two circular amd clogsely attached shields, each one consisting of ca
30 elongate crystals inclined countercloclkwise, and .displaylng a small central area filled up
with emall radially arranged crymtals, to the specles M. circumradiatus. Nevertheless, the iden-
titlcation of those forms mtudied under elecirom microscope with the holotype described by
Stover (1988) after Hght-microscope stirdies may appear but tentative.

Occurrence, — Alblan to Campanian of France (Stover 1908, Noél 1070); Maasirichtian
of Denmark (Perch-Nielgten 1968) and Austria (Priawalder 1973).

in the study area, the species has been found dn. the Campanian at Cleszyca, the Maa-
strichtlan at O2aréw, Kazimierz, Nasgitdéw, and 2yreyn, and the Paleocene at Rzeczyea.

Markalius inversus (Deflandre, 1954) Bramlette & Martini, 1964
(Pl. 37, Figs 1—4)

1064, gar;cauus ;nverm (Deflandre); M. Bramlette & E. Marﬂnl p. 302, Pl 2, Figs 4—0 and
Fig. 2a-b
1067, Hurl;alfus mﬂ;pom (Stradner); W. Hay & H. Mohler, p. 158, Pl 198, Figs 32—35 and

Pl
1968. Markallus Imnraus 8 1054) Btemiette & Martinl 1964; K. Perch-Nielgen, p. 72,
Text-fig. 35, PL 24, 18 amd P, 25, Fig. 1
198%a. %llar;ca%ua ig_l:;ecrm (.Deﬂ.andne. 1954) Bramlette & Martini mu K. Perch-Nielsen, p. 63,
3 ]
19090, Marﬁguw inversus (Deflandre 1064) Bramlette & Martind mu K. Perch-Nielsen, p. 326,
Tex: 8.

. t~Eig,
1970b. Markalius rotaclypeatus (Bukry 1909) ' comb.; P Rellmha}dt, p. 'm, Text-tig. B3.

1971, Markalius gstroporus (Siradner) Hay & lmh]et Man!Mt 116, PL 168, Figs 1—4.
1971 Markalius inversus (Deflandre) Brameltte & Martini; T hatik & H, Stradner, p. 84,

Pl 3 34,
1973, g(ﬂ-l:.auut inversus (Deflandre) Bramlette & Memtind; H. Priewalder, p. 20, Pl. 13, Figs
1977, kaalhn inversus (Deflandre) Bramlette & Martini; S, Jafar, Figs 2—la-d, 3—la-d,
Dimenﬂom' dameter 4:8—7 u. '

Remarks. —Themmximalamﬂdﬂ:talﬂ'ﬂeluemﬂstaaehodthree cyclesotoaﬂ.ene ele-
ments, two intermal cycles forming a wide central area., The external-cycle elements are
oblique relatlve to the coccolith plane and incilined dsockwlae ‘The crystals are diﬂerenﬂally
oriented optlcally among the cycles,

Occurrence. — Upper Maaagtrichifan of Europe (Perch-Nielsen 1908, Maniwit 19'741 Shafik &
Stradner d9Al, Priewalder 1878); Paleoceme of Europe, Africa, and North America (Bramlette &
Martini 1964; Hay & Mohler 1887; Perch-Nielsen 1#88a, b} Mnn‘lvttl.ﬂl Jaf.srmﬂ) Eoceneof
Cameanua (Hay & al. 1968),

In the study area, the species has been found in the Upper Maasirichtlan at Kezimierz
and Neamll6w and in the borebole Zyrzyn, and in the Paleocene at Nadiléw, Parchatka, R“GHV-
ca, and Witosxyn, and in the borehole Zemborzyce.
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Genus MANIVITELLA V'I'h-iemtein, 1971
‘Type species: Manivitella pemmatoidea (Deflandre ex Manivit, 1965)
Thierstein, 1971
Manivitella pemmatoidea (Deflandre ex Manivit, 1965) Thierstein, 1971

(PL 6, Fig. 1)
19, gz-gisolluhua? pemmatoideus Deflandre; H., Msn:ltvlt p. 120, PL 9, Figs 8—9 and PL lﬂ.
1971, Mnnwlteua pemmatoidm. (Deflandre ex Manivit 1965) n. comb.; H, Thilerstein, p. 400,

Pl 5, Figs 1—3

1972, Manwueua pemmaﬁoldea (Deflandre ex Mandvit, 1965) Thierstein, 1871; P, Roth & H.
Thiergtein, Pl, 11, Figs 6—i13.

Dimenasions: le:nuh 9—12 u; width 7—10 '

Occurrence. — Berrissian to Msastrichtian of France (Manivit 1971, Thiersteln 1971); Va-
langinien t0 Cenomanian of the Western Atlantic (Roth & Thierstein 1972).

In ihe study area, the Bpecies has been found in all the samples of Campanian age,
and in the Maagtrichtian of the borehole Zyrzyn.,

Genus CHIASMOLITHUS Hay, Mohier & Wade, 1966
Type species: Chiasmolithus camaruensis (Deflandre, 1954) Hay, Mohler
" & Wade, 1966
Chiasmolithus danicus (Brotzen, 1959) Hay & Mohier, 1967

1864, Coccolithus danicus (Brotzen); M. Bramlette & E. Martini, p. 208, Pl. 1, Figs 15—i8.

1987. Chiasmolithus danicus (Brotzen); W. Hay & H. Mohler ,p. 1826, Pl. 198, Figs 16, 31—23 and
Pl 199, Figs 8, 12—13.

1869a. Chuwmouthus danicus (Brotzen, 189) Hay et al., 1968; K. Perch-Niehen p. 58, Pl 1, Figa
1—4 and Pl 7, Figs 11—13,

19880, Chgt:r;nogthux danicus (Brotzen 1939) Hay et al. 1966; K. Perch-N.i.e.lnen, p 321, Pl 33,

1871. Chiasmolithus danicus (Brorlzen) Hly & Mohler; H. Manivit, p. 118, Pl 12, Figs »—4.

Dimensione: length 7—9 x; width 8.

Remarks. — The central structure resemnbles that of the Upper Cretaceous genus Chia-
stozygus Gartner but the wall gtructure, appears guite different.

Occurrence, — Danian of Eunope (Hay & Mohler 1967; Perch-Nielsen 188%a, b; Manlvit
197), New Zealand (Edwards 1866), Tunisla, and the United Htates (Bramleite & Martini 1984),

In the study srea, some specimens have been found in the Paleocene at Naalléw and
Rzeczyca.

Genus CRUCIPLACOLITHUS Hay & Mohler, 1967
Type species: Cruciplacolithus tenuis {Stradner, 1961) Hay & Mohler, 1967
Cruciplacolithus tenuis (Stradner, 1961) Hay & Mohler, 1967

1984 gi)cgol#;gusm helis Stradnar, M, Bramlette & E. Martinfé, p. 288, PL 1, Figs 10—12 and
1967, c-r:ufg:laﬁ;l'uhuc tenuis (Stnadner); W, Hay & I-L Mohler, p. 1527, Pl 198, Figs 29—3i and
196%a. gnﬁrgla’lfamhus tenuis (Siriadner, 1981) Hay e't Mpohler 1887; K. Perch-Nielgen, p. 59, Pl
1069b. Cmc!placouthus tenuie (Stradner 196) Hay et Mohler 1007; K. Perch-Mielsen, p. 313, PL
;ﬁnmﬂcﬁoug%t:m_&e:?& (Siradrier) Hay & Mohler; H. Manivi, p. WS, PL 1, Figs 1.

Occurrence. — Danian of Europe. {Hay & Mohler 1987; Perch-Nielgen 1868a, b; Manivit 1971),
New Zealand (Edwards 1988), North Amenica, and Africa (Bramlette & Martini 1964).

..In .the.study. ares, - -few - specimens - have-been-found -in--the - Paleocene - at- -Nagliéw - and
nxeayca
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Family Prinsiaceae Hay & Mohler, 1967
Genus ERICSONIA Black, 1964 -
Type species: Ericsonia occidentalis Black, 1964
Ericsonia cava (Hay & Mohler, 1967): Perch-Nielsen, 1969
(PL 39, Figs 12, 4)

mq'r Cocc%u;h:ﬁ’ cgvus n. 8p.; 'W. Hay & H, Mohler, p. 1524, PL.196, Figs 1—3 and Pl 197,

1969, Ericsonia cava Hay & Mohler, 1967; K, Perch-Nlellen p..61, Pl 2, Figs 7—S8.
I!g;;. gﬂcsom cava (anlay &tMoMer) Perch-N‘lalsen M:;'A?iovit, p.Bnl Pl 12, Flgs 1011 .
. . Ericso! cava ay.et Mohler 18387) Perch-N: ;hben H, Bystricka, PLBF
1—2, PL 44, Fig. 1, and Pi. 45, Fig. 3. ' P % s
Dimensions: length 6—9 u; width i.ﬁ-—'lp.

Remarks. — The ceniral area of distal shield forms a vast depression filled up with
éalcitic lamellae or irregular grains. There I8 a small el.upﬁlc opening in the center of the
shield.

"' Occurrence, — Paleocene of Europe (Hay & Mohler 1067, Perch-Nielsen 1089a, Mandvit 1971,
Bysetricka 1975).

In the study area, the speclies has been found in the Paleocene at Rzeczyca and Par-

chatka.

Family Eprolithaceae Black, 1973
Genus RHOMBOGYRUS Black, 1973
Type species: Rhombogyrus caliciformis Black, 1973
Rhombogyrus cf. caliciformis Black, 1973
(L. 3, Fig. 5)

Dimenstons: diameter 11 u; helght 2 u.

Description. — The &hape 18 of a Bhallow calyx with nonagonal bagse. The wall consists
of 9 closely attached elements. The basal plate consists of 9 rbomboedric elements radially
arranged and overlapping countérclockwiBe. There is a small opening in the center of the
basal plate. ’

Remarks. — The investigated specimens are iwice ag large as the holotype. Furthermore,
the wall appears somewhat more m.assive than in the original material desgeribed by Black
ae7s).

- Occurrence. — The species iteelf hag béen recorded in the Albian to Cenomanian of
England. (Black 1873).

A few investigated specimens have been found in the Paleocene of the borehole

Zemborzyce (possibly, they are redeposited).

Genus LITHASTRINUS Stradner, 1962
Type species: Lithastrinus grilli Stradner, 1962
Lithastrinus floralis Stradner, 1962

' 1468, Lith;;ltﬂnunuﬂoraua Stradner; S. Gartner, p. 47, PL 21, Fig. 13, Pl. 23, Figs 28—29, and

1968. Lithastrinus floralis Stradner; H. Stradner & al., p, 42, PL 42,

1989, Lithastrinua floralis Stradner; D, Bukry, p. 49, Bl 21, Figs 1—3.

1870b. Lithastrinus floralis Siradner 1962b; P. Remmrdt p. 11, Te:ct-bga 80—70.

1971. Lithastirinus floralis Stmadner; H. Manivit, p. 138 Pl Fige 3, 7, 71, 15--1&.
1971. Lithastrinusg floralis Biradner nm. H, 'mﬂembdn P. 481. Pl. 7, Figs 1

1978. Lithastrinus floralis Stradner, 1962; S. “smmmo,-p. 67, Pl 26, m 24,
Dimensions: diameter 5—8 u.

Remarks." — The specific feature of L. floralis i3 its H-shaped outline in lateral view.
Occurrence. — Aptian to Maastrichiian of Europe (Stover 1888, Stradner & al. 1968, Mani-
vit- 187, Thiersteimr’1871, Shumenko 1878); Turonian to Campantan of North -America -(Gartner
1968, Bukry 1869).
" - In ‘the Study area, ‘somé gpecimens have been found in the Campanian at Sulejow ana
Dorotka, and the Maastrichtian of the borehole Zyrzyn.
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Family Thoracosphaeraceae Schiller, 1930
Genus THORACOSPHAERA Kamptner, 1927
Type species: Thora,cosphaera pelagica Kamptner, 1927
Thoracosphaera deflandrei Kampiner, 1956
" (PL. 41, Fig. 3)-

1058.. Thoracosphaera Deflandret nov, apec.; E. Kampiner, p.- 448, Figs 1—4.
1061, Thoracosphaera deflandrel Kammmer. H. Stmdner, p. 84, Text-ﬂg 74

1967. Thoracosphaera deflondred Kam@tner; W. Hay & H. Mohler, D. 15u Pl 203, Fig. 8.
1068. Thoracosphaera deflandret Kam.pﬁner' Ramld, p. 5 ,PL 43, Fig. 22

19M. Thoracosphaera deﬂandrel Kesmptner; H, Manivit, p. 122, P1. 30, Figs 0—-’!

Dimensions: dameter 9—18 u

Remarks. — The wall elements are fairly regular and densely packed.

Occurrence, — Aptlian to Alblan and Paleocene to Eocene of France (Kamptiner 1056, Hay
& Mohier 1967, Manivit 1971); -[Paleocene to Eocene of Polish West Carpathlans (Radomeki
1988).
in the study sarea, .the Epecies has been found in the Paleocene of the boreholes Po-
dole and.Zemborzyce.

Thoracosphaera operculate Bramlette & Martini, 1964
(Pl 41, Figs 2, 4)

'1904. Thoracosphaerq operculata Bramlette & Martini, n. ap.; M. Bramlette & E. m«rﬁm p.
308, Figs $—1.

19890, Trin:ra‘eosphaara opercuylata Bramilette & Martinl 1984; K. Percthlelsen, p. 380, Pl 34,

19%. Thoracosphaera operculatu :Bmm.lette & Martind; 8 . Jatar, Fig. 2—la-d.
Dimenstons: diameter n—a

Remarks. — The wall is built up by numernous, cirguler perforated elemenis closely attach-
ed ome to another; the apent'ure 18 emirdlad by an imperforate rim consisting. of small
irregular elements,

Occurrence. — Danian of Denmark, France, Tunisia, the Un&ted sftatec (Bramlette &
Martinl 1964), and Germany (Perch-Nielsen 1960b).

In the study area, the species has been found jn the uppermost Maastrichtlan (2yrzyn
Béds) and Paleocene of the boreholes Zyreyn and Zemborzyce,

Thoracosphaera saxea Stradner, 1961
(PL. 40, Figs 1—2).

1881. Thoracosphaera sarea mov. apec.; H, Stradner, p. §4, Text-fig. 71

1967, ‘Thoracosphaera saxea Siradner; w. Hay & H. Mohler p. 1534, Pl 203, Fig. 5.
1968, ‘Thoracosphaera sarea Stradner: A. Radomsi, p. 577, Pl. 33

18T7. Thoracosphaera sarea Su‘sdner, S Jatar, Flg. Hmd

Dimenstons: diameter 2680 u.

Remarks. — Sphenical form composed of numerous, irregular, fdensely packed elements.
The sutmen among structural elememtg are zigzak-like, and the wall surface is rough. No
aperture has been ever observed.

Occurrence, — [Paleoceme of "Ausfria (Stradner 1061), Friance (Hdy & Mohler 1867), and
North Amerdca (Jafar 1977); Paleocene to Eocene of Polish West Carpathlans (Radomskl 1988),

In the sty area, the species has been found in the Paleocene at Rzeczyea.

Thoracosphaera longiuscula sp. n.
(Pl. 40, Figs 3—4 and Pl 41, Fig. 1,

Holotypus: Pl 41, Fig. 1.

Pdratypus: Pl. 4, Fig. 4.

Stratum typtcu'in Paleocene

Locus typicus: Zemborzyce, wesiern pant of the Lublin Upland, Central Poland,
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Derivatio nominis: Latin longiusculus — fairly long; after elongate outline.

Diagnosis: Cymmapewdmhmundedendl Mcmdﬁmotnumem_,denlﬂyp&ked
polygonal elements.

Dimensions: length 12—i5 u; width 4—8 u.

Description. — The shape ds cylindric with rounded ends. The wall consists of
numerous, polygonal, densely packed elements ca 0.5 u in diameter. No aperture has
been observed.

‘Remarks. — The new speeies resembles T. deflandrei -in both the shape and
arrangement of structural elements but the general shape of specimens appears
quite differential.

Occurrence. — Campanian at Sulejéw, Lower Maastrichtian of the borehole
Ozar6w, Paleocene of the borehole Zemborzyce.

Family Braarudosphaeraceae Deflandre, 1947
Genus BRAARUDOSPHAERA Deflandre, 1947
Type species: Braarudosphaera biegelowi (Gran & Braarud, 1935)
Deflandre, 1947
Braarudosphaera bigelowi (Gren & Braarud, 1835) Deflandre, 1947
(Pl. 44, Figs 1—3)

1984. Braarudosphaera bigelowt (Gran et Braarud) Deﬂ G. Deflandre & C. Feri, p. 51, PL 10

Figs 8—13 and Pl. 13, Figs 7—9.
1988. Braarudosphaera bigeloud (Gra.n & Braarud); S. Gaﬁna', p. 45, Pl 4, Fig. B, Pl 15 Wig. 3,

Pl 18, Fig. 9, PL, 19, Fig. 7, PL 20, Fig. 4, and Pl. 21, Fig. 8
1964, Braanbdoapﬁaam bigeloani (Gran & Braarud 19!)' iDeﬂhndre 1847; K. Perch-Nielsen, p. 85,

Pl, 32, Figs 1—8.
1968, Braarudosphaera bigelowi bigelowt (Gran & Braarud) Deﬂmdm D. Bu.ln'y p. 82, Pl 36,

Figs 1113,
1971, Braamdgsphacru bigelowl (Gren & Braarud) Deflandre; H. uanwbt p. 125, PL 3, Figs

1314, 16,

1978. Bragrxdos};“haem bigelow} (Gran et Braarud, 1905) Defiandre, 1M7; S. Shumenko, p.
70 27, Fig,

Dimensions: diameber 7—15 3

Remarks. — The investigated specles is regular pentagonal in outline, built up by 5
{dentical rhomboldal plates closely attached one to amother, The sutures are mtraight and
distinet at both sides of a coccolith.

Occurrence, — Cretaceoug (GOrka 1963, Perch-Nielsen 1968, Manivit 1971, Thierstein 1873,
Shumenko 1876) and Tertlary of Furope (Deflandre & Fert 1064, Hay & Maohler 1967, .Radomski
1968, Perch-Nlelsen 1900b); Santondan to Maastirichtlan (Gsrtner 1008, Bukry 1968) and Paleogene
of North Amenice (Bramlette & Sullivan 1061, Suliivan 1084).

In the study area, the apectes has been found rarely in the Campanian and Maastrich-
tlan at Dorotka, Pawlowice, Kaliszany, and Nasiltéw, and commonly in all the samples of
Paleocene age.

Genus BIANTHOLITHUS Bramlette & Martini, 1964
Type species: Biantholithus sparsus Bramlette & Martini, 1964
Biantholithus sparsus Bramlette & Martini, 1964

1964, Biantho&th:npmﬂrmﬂeﬁe&wn.m M. Bremlette & E. Martint, p. 308,

Pl 4, Figs
19688q. Blanthouthua aparsus Bramlette & Marti 1984; K. Perch-Nielsen, 56, PL 6, Figs 1—3
10 and P1, 7, Figs 3—0. o, 19043 e ’ '
197, Bilantholithus sparsus Bramiette & Martinl; H, Manivlt, p. 127, Pl. 12, Figs 5-6.
1876. . Blantholithus sparsus Bramlette et Mu'tim, 1904; 8, Shumenkn, pP. T, Pl 27, Mg 4
Dimensions: diameter 8—12 u.

-Remarks. — The specific features of B. sparsus are its circular outline with denticulated
edge due to the radial arrangement of 8 constititent segmenis,—and-a clockwise- distortion . of
the structural elements.
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Upper Maastrichtian Prediscosphaera cretacea (Arkhangelsky)

1 — proximal view, borehole Zyrzyn (depth 1134 m), X 4,500

2 — proximal view, Zyrzyn (depth 110.2 m), X 85,400

3 — proximal view, Podole (depth 53.7 m), X 6,000

4 — proximal view, Zyrzyn (depth 1261 m), X 9,000

5 — lateral view, Zyrzyn (depth 128.1 m), X 6,300

6 — distal view, Zcemborzyce (depth 101 m), X 6,300

7T — distal view, Zyrzyn (depth 115.4 m), X 9,000



ACTA GEOLOGICA POLONICA, VOL. 28 E. GAZDZICKA, PL. 2

Upper Maastnichtian species of Prediscosphaera
1 and 2 — Prediscosphaera propinqua (Goérka), distal view; borehole Zemborzyce
(depth 74.8 m); X 9,000
3 — Prediscosphaera propinqua (Goérka), proximal view; Lucimia; X 8,000
4 — Prediscosphaera cretacea (Arkhangelsky), lateral view; Lucimia; X 8,000
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X 9,000
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Upper Maastnichtian Cribrosphaera ehrenbergi Arkhangelsky
1 and 2 — proximal view, boreho!e Podole (depth 45 m), X 6,000
3 — distal view, Zyrzyn (depth 110.2 m), X 5,400
4 — distal view, Podole (depth 53.7 m), X 9,000
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Cribrosphaera ehrenbergi Arkhangelsky
1 and 2 — distal view; Lower Maastrichtian, borehole Ozaréw (depth 71.7 m);
% 7,208
3 — proximal view; Lower Maastrichtian, Ozaréw (depth 2.4 m); X 8,000
4 — distal view; Upper Maastrichtian, Lurcimia; X 8,000
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—

Upper Maastrichtian Nephrolithus frequens Gorka
1 — proximal view, borehole Podole (depth 45 m), X 3,600
2 — distal view, Zyrzyn (depth 126.1 m), X 9,000
3 — proximal view, Podole (depth 45 m), X 6,000
4 — distal view, Nasilow, X 6,000
5 — proximal view, Podole (depth 53.7 m), X 6,000



ACTA GEOLOGICA POLONICA, VOL. 28 E. GAZDZICKA, PL. 27

-

e

1 — Nephrolithus sp., proximal view; Upper Maastrichtian, Kazimierz; X 6,000

2 and 3 — Nephrolithus sp., proximal view; Upper Maastrichtian, borehole Zyrzyn
(depth 115.4 m); X 9,000

4 - Cretarhabdus <f. surirellus (Deflandre), distal view, Lower Maastrichtian, Oza-
row (depth 71.7 m), X 7,000
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1 and 2 — Arkhangelskiella cymbiformis Vekshina, distal view; Upper Maastrich-
tian, borehole Podole (depth 53.7 m); 1 X 4,500, 2 X 5,400

3, 4, and 5 — Gartnerago obliquum (Stradner), distal view; Upper Maastrichtian,
Zemborzyce (depth 101 m); 3 and 5§ X 6,000, 4 X 9,000
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Upper Maastrichtian calcareous nannoplankton
1 and 2 — Broinsonia parca (Stradner), proximal view; borehole Zemborzyce (depth
101 m); X 5,400
3 — Arkhangelskiella cymbiformis Vekshina, proximal view; Podole (depth 45 m);
X 5,000
4 — Broinsonia parca (Stradner), proximal view; Nasiléw; X 8,000
5 — Kamptnerius magnificus Deflandre, lateral view; Zemborzyce (depth 101 m);

X 4,500
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1 —a Broinsonia distincta (Shumenko), proxima! view; Upper Maastrichtian, borehole Zy-
rzyn (depth 126.1 m); X 9,000
b Rhagodiscus sp., proximal view

2 — Arkhangelskiella ethmopora Bukry, distal view; Upper Maastrichtian, Zyrzyn (depth 126.9
m); X 9,000

3 — Arkhangelskiella specillata Vekshina, distal view; Upper Maastrichtian, Podole (depth
33.7 m); X 5,400

4 — Broinsonla parca (Stradner), distal view; Lower Maastrichtian, Ozardéw (depth 2.4 m);
X 13,000
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1 — Gartnerago obliquum (Stradner), proximal view; Upper Maastrichtian, borehole
Zyrzyn (depth 115.4 m), X 9,000

2 — Kamptnerius percivalii Bukry, distal view; Upper Maastrichtian, Zyrzyn (depth
126.1 m); X 5,400

3 and 4 — Kamptnerius magnificus Deflandre, proximal view; Upper Campanian,
Sulejow; X 5,400
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Species of Broinsonia, in distal view
1 and 3 — Broinsonia lata (Noé€l); Upper Maastrichtian, borehole Podole (depth 45 m);
X 4,500
2 and 4 Broinsonia parca (Stradner); Lower Maastrichtian, Ozaréw (depth 71.7 m);
X 8,000
8 — Broinsonia parca (Stradner); Upper Campanian, Sulejéw; X 3,800
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Upper Maastrichtian Broinsonia cribrata sp. .
1 — a distal view; Lucimia; X 8,000
b Lithraphidites quadratus Bramlette & Marlini
2 — holotype, distal view; borehole Zyrzyn (depth 126.1 m); X 9,000
3 and 4 — distal view; Podole (depth 53.7 m); X 9,000
5 — paratype, proximal view; Zyrzyn (depth 115, 4 m); X 9,000
6 — proximal view; Zyrzyn (depth 126.1 m); X 9,000
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: — Corollithion exiguum (Stradner); Upper Maastrichtian, borehole Zyrzyn (depth 1268.1 m);
X 9,000

2 - Corollithion ezlguum (Stradner); Lower Maastrichdlan, Ozarow (depth 71.7 m); X 9,000

3 — Corollithion rhombicum (Stradner & Adamiker); Upper Maastrichtian, Lucimia; X 8,000

4 — Biscutum ignotum (Gorka), distal view; Upper Maastrichtlan, Podole (depth 45 m); X 6,09

5 — Rhombogyrus cf. caliciformis Black, distal view; Paleocene, Zemborzyce (depth 49 m);
X 6,000

6 — Biscutum ignotum (Gbérka), proximal view; Upper Maastrichtian, Zemborzyce (depth 101
m); X 6,006



ACTA GEOLOGICA POLONICA, VOL. 28 E. GAZDZICKA, PL. 33
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-

Agd o

— Watznaueria dentata (Shumenko), proximal view; Upper Maastrichtian, borehole Zyrzyn
(depth 115.4 m); X 9,000

— ?Prediscosphaera sp.; Upper Maastrichtian, 2Zyrzyn (depth 128.1 m); X 9,000

— Watznaueria barnesae (Black), proximal view; Upper Campanian, Sulejéw; X 5,500

— Watznaueria barnesge (Black), distal view; Upper Maastrichtian, Podole (depth 5§3.7 m);

X 9,000

Watznauerla barnesae (Black), distal view; Upper Maastrichtian, Zyrzyn (depth 110.2 m);

X 9,006

— Watznaueria barnesae (Black), distal view; Upper Maastrichtian, Nasilow; X 12,000
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Markalius circumradiatus (Stover)
1 — distal view; Upper Maastrichtian, borehole Zyrzyn (depth 1154 m); X 8,000
2 — proximal view; Upper Maastrichtian, Nasiiéw; X 12,000
3 — proximal view; Paleocene, Rzeczyca; X 8,000
4 — proximal view; Paleocene, Rzeczyca; X 10,000
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Paleocene Markalius inversus (Deflandre)

1 — distal view, Rzeczyca, X 7,000
2 — coccosphere, Rzeczyca, X 6,000
3 — proximal view, Parchatka, X 8,000
4 — coccosphere, Rzeczyca, X 6,000
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Biscutum constans (Goérka)
1 — proximal view; Upper Maastrichtian, borehole Zyrzyn (depth 126.1 m); X 8,000
2 — distal view; Upper Maastrichtian, Nasiléw; X 11,000
3 — distal view; Upper Maastrichiian;, Lucimia; X 8,000
4 — distal view; Paleocene, Zemborzyce (depth 49 mn); X 12,000
5 — distal view; Upper Maastirichtian, Podole (depth 53.7 m); X 7,000
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1 — Ericsonia cava (Hay & Mohler), distal view; Paleocene, Rzeczyca; X 8,000

2 — Ericsonia cava (Hay & Mohler), distal view; Paleocene, Parchatka; X §,000

3 — l;gthraphidites quadratus Bramleite & Martini; Upper Maastirichtian, Nasilow;
11,500

4 — Ericsonia cava (Hay & Mohler), coccosphere; Paleocene, Rzeczyca; X 6,000
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1 — Thoracosphaera saxea Siradner; Paleocene, borehole Podole (depth 29 m);

X 3,000
2 — Thoracosphaera saxea Stradner; Paleocene, Rzeczyca; X 6,000
3 — Thoracosphaera longiuscula sp.n.; Campanian, Sulejow; X 3,000
4 — Thoracosphaera longiuscula sp. n. paratype; Paleocene, Podole (depth 29 m);

X 5,500
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1 — Thoracosphaera longiuscula sp.n. holotype; Paleocene, borehole Zemborzyce
(depth 49 m); X 5,500
2 and 4 — Thoracosphaera operculata Bramlette & Martini; Upper Maastrichtian,
Zyrzyn (depth 97 m); 2 X 5,400, 4 X 9,000
3 - ’1>‘<horacosphaera deflandrei Kamptner; Paleocene, Zemborzyce (depth 49 m);
7,000 :
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Upper Maasirichtian calcareous nannoplanklon
borehole Podole (depth 53.7 m), X 6,000

2 — Micula aff, decussata Vekshina, Zyrzyn (depth 110.2 m), X 2,700

3 — Microrhabdulus belgicus Hay & Towe, Zyrzyn (depth !15.4 m), X 9,000

4 and 6 — Micula decussata Vekshina; Zyrzyn (depth 126.1 m); 4 X 6,000, 6 X 9,000
8 — Marthasterites furcatus Deflandre, Zyrzyn (depth 110.2 m), X 8,000

1 — Microrhabdulus decoratus Deflandre;
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Upper Maastrichtian species of Lithraphidites
1 and 2 — Lithraphidites quadratus Bramlette & Martini, Lucimia, X 8,000
3 — Lithraphidites quadratus Bramlette & Martini, borehole Zyrzyn (depth 1154 m), X 5.400
4 — Lithraphidites grossopectinatus Bukry, Zyrzyn (depth 110.2 m), X 9,000
3 — Lithraphidites carniolensis Deflandre, Zyrzyn (depth 415.4 m), X 13,500
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Paleocene calcareous nannoplankton
1 and 2 — Braarudosphaera bigelowi (Gran & Braarud); Rzeczyca; 1 X 4,000, 2 X
8,000
3 — Braarudosphaera bigelowi (Gran & Braarud), Parchatka, X 8,000
4 — Goniolithus fluckigeri Deflandre, Nasiléw, X 10,000
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Occurrence. — Danien of Denmark, France, the United States (Bramlette & Martini 1984,
Hay & Mphler 1967, [Perch-Nielsen 1860a, Manivit 1971), and Crimea (Shumenko 1978).
in the study area, 4 few specimens have been found in the Paleocene wat Nasitbw,

Family Goniolithaceae Deflandre, 1957
Genus GONIOLITHUS Deflandre, 1957
Type species: Goniolithus fluckigeri Deflandre, 1957
Goniolithus fluckigeri Deflandre, 1957
(Pl. 44, Fig. 4)

1967. Goniolithus cf. fluckigeri Deflandre; W. ay & H. Mohler, p. 1538, IBL m Figs &-5.
1969a. Gontolithus ﬂucklgeri Deflandre, 1907; 'K, Perch-Nieisen, p. 6, P, 8, Fige T8
Dimenstons: dlamed:er —3 u.

Re'marks. — The wail consisis of recﬁang:lar crystals, while the central area iz filled
with small grains,

Occurrence. — Danlan of France (Hay & Mohler 1067) and Denmark (Perch-INielsen 1968a).

mtheutudyamea,themede:hsbeeufpundintha?ﬂmceneqthéwandnzexzyca.-

Family Fasciculithaceae Hay & Mohler, 1967
Genus FASCICULITHUS Bramlette & Sullivan, 1961
Type species: Fasciculithus involutus Bramilette & Sullivan, 1961
Fasciculithus sp.

Dimensions: diameter 5—6 u; height 4.5—6 u.

Remarks., — The investigated specimens were studied exclusively under a Ught microscope.
The short proximal column with concavo-convex ends appears typlcal of the species F. tym-~
peniformis, However, the present euthor could hardly determine whether the column surface
is smooth, or ornamented ag in P, involutus, )

Occurrence. — A few gpecimens have been found in the Paleocene of Nasildw and Par-
chatka.

Family Microhabdulaceae Deflandre, 1963
Genus MICRORHABDULUS Déflandre, 1959
Type species: Microrhabdulus decoratus Deflandre, 1959
Microrhabdulus belgicus Hay & Towe, 1963
' (Pl. 42, Fig. 3)

1963, Microrhabdulus belgicus Hay & Towe, n. dHp.; 'W. Hay & K. Towe, p. 95, Pl 1, Fig. 1.
1971. Microrhabdulus belgicus Hay; S. Shafik & H, Stradner, p. 84, 'J.‘ext-dig 3.

1975, Microrhabdulus belgicus Hay & Towe; E, Gazdzicka, p. 409, PL 8, Fig, 4.

1976. Microrhabdulus belgicus Hay et Towe, 1963; S, Shum.emklo, p. 64, Pl, 24, Fig; 1.
Dimensions: length 8—10 .u4; width ca 1.5 u.

[ 4 : .

Remarks. — There isre elongate indistinet grooves at the surface, The speciffic feature
of M, belgicus are equidigtant rims, each one composed of 8 rhomboidal crystals.

Occurrence. — Turonian to Maastrichtian of Europe (Hay & Towe 1963, Reinhardt 1968,
Noél 1%, Shumenko 1976); Conlacian to Campanian of North Amerlca (Gartner 1968, Bukry
1989); Miaastriichtian of Egypt (Shafik & Stradner 1971).

In the study area, the species has been found uncommponly 4n the Campanian at Sulejéw
and Ciszyca, and the Muaastrichtian at Sadkowice and in the borehole Zyrzyn.

Microrhabdulus decoratus Deflandre, 1959
(Pl. 42, Fig. 1)

1970. Micviorhabdum decoratus Deflandre 19%; D, Noél, p. ﬂ, Pl M, Figs 7, n—-n Loeum
syn,
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1971. Microrhabduluis decoratus Deflandre; #. Mam'vit p. 128, ®L, 18, Figs 1—5.
1916. Microrhabdulus decoratus Deflandre, 1959; S. Bhumen.ko, P’ 84 Pl 24, Fig. 2.
Dimensions: lenﬁth 12—22 u; widd;h c 1.5 u. .

Remarks. — ‘The specific length of M, decoratus appearl haraly recognizeable since most
specimens are probably brokén. :

Occurrence, — Cenomanian to Maasstrichtian of Europe (Deflandre 1959, Gérka 1983, Bram-
lette & Martini 1964, Reinhardt 1086, Perch-Nielven 1968, No#l 1970, Manivit 1971, Shumenko
1976); Campenian- to Maastrichiisn of North America (Gartner 1968); Maastrichtian of Africa
(Bramletie & Martini 1984) and Australia (Deflandre 1859).

In the study =rea, the species has been Mund in most samples of Campan.vf.an and.
Maastrichiian age.

Microrhabdulus stradneri Bramiette & Martini, 1964

1964. Mfc;orhabdums stradneri Bramlette & Martini, n. sp.; M, Bramlette & E. Martini, p. 318,
P Figs 3—4.

1974, Mlcr’orhabdulus siradneri Bramleite & Mortind; H, Maniwvit, 128, Pl. 18, Figs 6—38.

1978, Microrhabdulus stradneri Bramletie et Manﬂn:l 1964; S; Shumenko, p. 104, Pl. 24, Fig, b.

Dimensions: length up t0 30 x; width 1.5—2 .

Remarks. — Under polarized Mght, M. siradneri differs from M. decoratus in triangular
shape of the light ‘segments symmetnic relative a distinct dark groove concordant with the
coccolith axis. Furthermore, M. stradneri is somewhat larger than the latter species.

Occurrence. — Campanian to Maasirichtlan of Europe (Bramlette & Martini 1964, Manivit
1971, Shumenko 1976); Maastrichtian of North Amenlica and Africa (Bramlette & Martinl 1944).

In the study area, the species hags been found rarely in the Campanian at Dorotka, Ciszy-
ca, and Kalissany, and commonly in theé Maagtrichtian at Lucimia and Bochotnica and in
the boreholes Zyrzyn and OZardw.

Genus LITHRAPHIDITES Deflandre, 1963
Type species: Lithraphidites carniolensis Deflandre, 1963
Lithraphidites carniolensis Deflandre, 1963
(Pl 43, Fig. 5)

1971. Lithraphidites carniolensis Deflendre; H. Manivit, p. 130, Pl, 16, Fxgu 13—185.

1973. Lithraphidiies carniolensis Deflandre; H. Priewalder, p. 20, Pl 12, mig.

1975. Lithraphidites carniolensis Deflandre; E. GaZdzicka, p. m Pl B, Fig. 4

1978. Lithrapmcutes carniolensis Deflandre, 1963, 'S. Shumenm, p. 65, PL as, Figs 8—9.
Dimensions: length 8—18 x; width 1.5—2.5 u.

Remarks. — Most investigated gpecimens are c 10 x long, while their acute ends indicate
their completeness. Conspecific. individuals of comparable length were reported by Gartner
(1968) from the Campanian and Maastriichtian of the United iStates. This indicates a conside-
rable decreage in length relative to the older representatives of the species; in fact, the Upper
Aptian holotype is 26 u- long amd the Alblan hypotype (Stradner & al. 1968) is 29 x long.

Occurrence., — Berriasian to Maastrichtian of Europe (Stradner & al. 1968, Maniwit 1971
Priewalder 1978, Thierstein 1973, Shumenko 1976); Coniacian to Maastrichtian of North America
(Gartner 1968).

In the study area, the species has been found uncornmonly in the Campanian st Dototka,
and the Maastrichifan at Nagiléw and in the borehole Zyrzyn.

Lithraphidites grossopectinatus Bukry, 1969
(Pl. 18, Fig. 2b, Pl. 43, Fig. 4)

1969. Lithrdphidites grossopectinatus Bukry, n. 8p.; D. Bukry, p. 86, Pl 40, Fig. 3.
1871, Lithraphidites grossopectinatus Bukry; H, Manfivit, p. 130, Pl 18 Fig. 12,

1973, Lithraphidites grossopectinatus .Bukn'y. H, Priewalder, p. zo, PL 12 Fig, 5

1975. Lithraphidites grossopectinatus Bukry; E, GaZdzicka, p. 409, Pl 5, Fig 3b,
Demensions: length 7—8 u; wiidth 2—3 u.

~ -Remarks. — .-The specific feature of L. grossopeciinatugs is the occurrence of numerous
processes on lists forming a specimen.
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Occurrence. — Upper Mpastrichtlan of Denmark (Bukry 1968), France (Manivit 1971), and
Ausitria (Priewalder 1978).

In the study area, the species has been found in the Upper Maagirichtian at Nasilow
and in the boreholes Zyrovn and Zemborzyce.

Lithraphidites quadratus Bramlette & Martini, 1964
(Pl. 33, Fig. 1b, P1, 39, Fig. 3, and Pl..43, Figs 1—3)

1964, Lithraphidites quadratus Bi'amlﬂtte & Martind, n, sp.; M. Bramlette & E. Martini, p,. 310;
.. PL 8, Figs 16—17 and Pl, 7, Fig. 8

1973, Lithraphuites quadratus Bramlet'te & Marting; H Priewalder, p. 20, Pl, 13 Figs 1—2.

1975. Lithraphidites quadratus Bramlette & Martini; Gafdzicka, p. 409, Pl 0,

1978. Lithraphidites quadratus Bramlette et Mmﬁm 1964" 'S, Shumenkq p. 65, Pl 24, Fig 19,

Dimensions: length 7—12 u; width 254 4

. Remarks, — In the study area, forms intermedlate from L. carniolensis to L. quadratus
ocour in the Upper Campanian and lowermost Maasirichtisn. Their laminae are narrower and
longer than in L. quadratus but thelr ends appear typical of that species. They occur
exclusively in the Upper Campanian and lowermost Maastrichtian where true L. quadratus
is still lacking., Thus, they inay represent an intermediate stage of the phyletic line,

Occurrence, — Maagtrichtlan of Europe (Bramletie & Martini 1964, Perch-Nielsen 1968,
Manivit 1071, Priewalder 1678, Shumenio 1876),-North America :(Gartner 1968), and Africa (Bram-
lette & Martini 1964, Shafik & Stnadnet IM). N

In the study area, the: specles’ has been. found in all tne samples ‘ot Mnaa.m.chﬁan age.

'Generainceriae sides
Genus LUCIANORHABDUS Deflandre, 1959
Type species: Lucianorhabdus cayeuxi Deflandre; 1959
Lucianorhabdus cayeuxi Deflandre, 1959

1989. Luclanorhabdus cayeuxi n. sp.; G. Deflandre, p. 142, Pl. 4, Figs 11—25.
1970b. Lucianorhabdus cayeuxi Deflandre 1959; P. Beln.hardt p. T4, Text-Lig, T8
1971, %cﬁanarhabdus cayeuri Deflandre; H. Manlivit, p. 139, Pl 18, Fags 1—-g and Pl, 16,

g8 58,
1976. Lucianorhabdus cayeuri Deflandre, 1959; 8. Shumenko, p. 78, Pl. 30, Fig, 3.
Dimensions: length 10—25 x; width 48 u. .

Remarks. — ‘The shape is irregular, oiven vseovue v wo —o

Occurrence. — Cenomanian to Mesasirichtian of Europe (.Detla-ndre 1859, Stradner 1981,
Gb6rka 1963, Bramlette & Martini 1964, Stover 1966, Manivit 1971, Shumenko 1076); Santonian to
Campanian of North America (Gartner 1988, Bukry 1968); Maagtrichtian of Africa (Bramletie
& Martini 1964).

In the study area, the species has been found in all the sampleg of Campanian and
Maastrichtlan age.

Genus MARTHASTERITES Deflandre, 1959
Type species: Marthasterites furcatus (Deflandre; 1954) Deflandre, 1959
Marthasterites furcatus (Deflandre, 1954) Deflandre, 1959
(PL. 42, Fig. 5)

1854, Discoaster(?) furca.tus Defl,, cent. nov.! G. Deﬂandre & C. Fert, p. 168, PL 13, Fig, 14.
1950, Marthasteriies furcatus (Defl); G. Deflandre, p. 139, P1 .2, Figs 3—-12 | PL. 3. Figs 1, 5.
1971. Marthasterites furcatus Deflandre; H. Manivit, p. '140 18 Figs 78,

1976. Marthaateﬂtes furcatus (Deflandre, 1954) Deﬂandre,- ._1959;- 8. Shumenko, p. ™, Pl 28,

R Fig. 3.
Dimensions: 5—10 u.

Remarks, — Fairly narrow .and long arms somewhat. expanded at the énd make the
specific feature.of M, jurcatus,

Occurrence. — Turonian to Maastrichtian of Europe (Manivit 497, Shumenko 1976), Conia-
cian 10 Campanjan of .North. America (Gariner” ms, Bukry 1869). .

In the study -ai‘ea,.-the -spetles: hu boen™'found -in the Compabisn at Dorotka, and the
Maastrichtian of the borehole Zyrzyn. ' o
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" Mdithasterites inconspicuus Deflandre, 1959

1030. Marthasierites inconspicuus n. 8p.; G, Deflandre, p, 140, Pl 3, m G—M .
1971, Marthasterites inconspicuus Deflandre, 1659; H, Manivi p. 18, Figs o—lo.
ie. Marthasterites inconspicuus Deflandre, 1989; &, Shumenko p. 74’. 1=1. 28, Figs 45,
Dimensions: 35 u. .

Remarks. — The armg are more or less distinet but always acute at the end.

Occurrence, — Cenomanian to Maastnichtian of the Soviet Union (Shumenko 1976); San-
tonlan to Maasirichtien of North America (Deflandre 1859, Gartner 1968); Maastrichtian ot
Europe (Deflandre 1959, Perch-Nielsen 1868, Mandvit 1971) and Africa (Bramlette' & Martini 1964).

In the study erea, the gpecleg has been found fairly abundantly in -most samples of Cam-

panlan arid ‘Maastrichtian age,

Genus MICULA Vekshina, 1959
Type species: Micule decussata Vekshina, 1959
Micula. decussata Vekshina, 1959
|(PL. 5, Fig. 3b and Pl. 42, Figs 4, 6)

1961. Namnoteiraster staurophorus (Gerdet) Martini & Stradner; H, Stradner, p. _83, Text-figs

1964. Micula staurophora (Gardet); M, Bramlette & E. Martini, p. us, 6, Flgs Fdd.

1968. Micula decussata Vekshina; B. Gartner, p. 47, Pl. 3, Figs 5—8, Pl 4 Fig. 18, Pl. 8, Figs
- 18—20, PL 14, Fige 1314, [P1, m.rag.-v.mamno,mg. 15.

1969. Micula decussate decussata Vekghina; iD. Bukry, p. 61, Pl. m

1970. Miougi staughlo:g‘ decussata (Velk!hinn) nov. comb.; D, N p. "9, PL 37, Figs 1—8

1972. Micula cuirlform!s n. &p.; S. Forchhelmer, p. b, PL 25, Figs 1, 38

1976. Micula staurophora (Gexdet 1995) Stradner, .1863 S, Shumenko p. T8, P1 28, Figs 12,

Dimenstons: 48 ‘u.

Remarks, — The specifiic neme staurophore was originally glven to coccoliths derived -from
the Neogene strata (Gardei 1865). The present author follows the opinion of Gartner (1968) that
that name cannot be accepted since nobody - knows insofat whether those coccoliths were
redeposited from the Cretaceous or not,

© Occurrence. — Hauterivian o Cenomanian of Sweden (Fprchheuner 1972); Turonian to
Maastrichiian of other Turopean couniries (Bramlette & Martini 1964, Perch-Nielsen 19838, Mani-
vit 1971, Shumenko 1976); Coniacian to Campanian of North Amenrica (Gartner 1968, Bukry 1969);
Maastrichtian of AMc'a Amtra'na. and New Zealand (Bramlette & Mavtinl 1964, Shaﬁk & Strad-
ner 1971).
- In the study warea, the species has been foundd dbundantly in all the samples of Cam-
panian and Maastrichtian age.

Micula aff. decussata Vekshina, 1959
(Pl. 42, Fig. 2)

Dimensions: up to 10 u.

Remarks, — Specimens resembling generally M. decussata but d.tspl.aying unusually long
and pointed spine-m:e corners are assigned herein.

Occurrence. — Upper Maastrichtian of the borehole Zyrzyn.

» Genus RHOMBOASTER Bramlette & Sullivan, 1961
Type species: Rhomboaster cuspis Bramlette & Sullivan, 1961
Rhomboaster cuspis Bramlette & Sullivan, 1961

1961. Rhoﬂlbgg;:eiq _clu:pts Bratnlette & Bullivan, n, sp.; M. Bramlette & F. Sullivan, p. 166,
1971. Rriomboaater cuspis Bramiette & Sullivan; H Mvu p. 143, Pl 23, Figs 8—o
1971, Marthasterites spineus nov, epec.; 8. Shatik & H Sﬁradnet, p. 93, '.l.‘bxt-ﬂgu 6~Ta-d.
Dimensions: 8--ll u.

Remarks, — The q:edmem from the Paleocene a! BEgypt described by Shafik & Stradner
{1971) as Marthasterites spinecus differ from Rhomboaster cuspis from the Paleocene of Califor-

nia (Bramlette & Sullivan 1971) only in their size,
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Ocgurrence, — Mazstrichtian. of France (Manivit 1971); ‘Paleocene to Eoeepe. of California
(Bramlétte & Sulllvan 1861); presumnably, Peleocene of Egypt (Sheflk & Stradner 1971).
~ in ‘the study area, the species has beem found in séveral samples of Campanian and
Maastrichtien age.

_ Genus TETRALITHUS Gardet, 1955
Type species: Tetralithus pyramidus Gardet, 1955 - _
Tetralithus aculeus (Stradner, 1961) Gartner, 1968
1061. Zygrhablithus eculeus nov. gpec.; H. Straduer, p. 81, Text-figs 83—57.
1968, Tetralithus ep. aff. Teiralithus aculeus (Siredner); S. Gartner, p. 43, PL 9, Fig. 6 and Pl

13, . 5.
1971, Tetralithus aculeus (Stradner) Gamner; H. Manivit, p. 143, Pl. 25, Figs 13—415.
1976. Tetralithus? aculeus (Stradmer, 1861) Mandvit, 1971; 8. Shumenko, p. 71.

» -Dimenstons: T10 pu. -

Remarks. — Stradner (1981) claimed that the investigated coccoliths conaigt of 4 rhomboed-
ric elements situated around a eymmeiry axis, and supposed that the elemenis represent
ends of ceniral processes of the species Prediscosphaera creétacea (= Zygrhablithus intercisus).
However, this hypothesis has not been supporited by further gtudies, ‘The coccoliths appear to
conaist of two trianguler elements with a symmetiry plane inbetween (Gartner 1968). If so, their
attribution to the gemus Tetralithus may be questioned.

Occurrence. — Upper Campanian to Maastrichilan of Europe and Nonth  America (Strad-
per 1961), Gartner 1868, Clta & Gartner 197, Manivit 1071, Shumenko 1976). :

In the study area, the species has been found in the Upper Campanian and Lower Ma-
astrichtian at Dorotka, Clszycs, Kaliszany, Pawlowice, Sadkowice, Dziurkéw, Lipsko and Solec.

Tetralithus obscurus Deflandre, 1959

1989. Tetralithus obscurus u. sp.; 'G. Deflandre, 138, Pl. 3, Figs 26—a0.

1071, Tetralithus obscurus Deflandre; H. Manivii, p. 144, Pl 25, Figs 3—5.
1976. Tetralithus obscurus Deflandre, 1059; 8. Shumenko, p. 72, Pl, 27, Fig. 10.
Dimension: 57 u.

Occurrence. — Upper Campanian to Maastrichtian of Europe and North America (Strad-
astrichilan at Dorotka, Ciszyca, Kaliszany, Pawlowice, Sadkowice, Dzliwkow, Lipsko and Bolsc.

lette & Martini 1964). .
In the study area, the specles has been found in the Upper Maastrichtian at Nastiéw and

in the borehole 2yrzyn.
BIOSTRATIGRAPHY

Some distinct zonation patberns have been proposed recently based
upon the Upper Cretaceous calcareous nannoplankton (Bukry 1969, Cepek
& Hay 1969, Manivit 1971, Perch-Nielsen 1972, Thierstein 1976, Sissingh
1977). There are large inconsistencies among the biostratigraphic schemes
due both to the climatic and facies influences upon calcareous nanmoplan-
Kktic assemblages. Furthermore, the inconsistencies result also in part from
differential taxonomic assignment of particular forms by diverse authors
and much ambiguity in usage of many specific and generic names; this
is probably caused by methodological dualism in studies on calcareous
nannoplankton (the use of both light and electron microscopes).

The succession of Campanian to Maastrichtian calcareous nannoplank-
tic zones found in the Lublin Upland, Central Poland (Text-fig. 2), appe-
ars consistent with that recognized by Manivit (1971) in France. The Pa-
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leogené zonatxon as'recognized in the presernt study follows that ‘proposed
by Martini (1 970) for the standard paftrtem All the calcareous nannoplank-
tic zones are here meant us coenozones.

ARKHANGELSKIELLA SPECILLATA ZONE

Definition: Interval from the first occurrence :of Arkhangelskiella speciallata Vekshina to the
first occurrence of Tetralithus aculeus (Stradner). )
Author: Manivit (1971).

Remarks. — Species unkmown in older zones appear in the caleareous nanno-
pleniktic assemblage, viz. Arkhangelskiella 3pecillata Velsshina, Broinsonia parca
(Stradner), and Reinhardtites anthophorus (Deflandre). In 4urn, Arkhangelskiella
cymbiformis Vekshina, Biscutum constans (Gérka), Chiastozygus litterarius (Gérka),
Cribrosphaera ehrenbergi Arkhangelsky, Kamptnerius magm:fwus Deflandre, Micula
decussata Vekshina, Vekshinella crux (Deflandre & Fert), and Watznaueria barnesae
(Black) are among tthe most corhmon species. The base of Arkhangelskielle specillatq
. Zone -has not been recognized in the study area because of the lack of adequate
paleontological material.

Locality: Sulejéw.
Age: Early Campandian.

TETRALITHUS ACULEUS ZONE

Definition: Interval from the first occurrence of Tetralithus aculeus (Stradner) to the first
occurrence of Lithraphidites quadratus Bramlette & Martini,
Authors: Cepek & Hay (1969), moditied by Manivit (1971).

Remarks. — In ithis zome, Angulofenestrellithus snyderi Bukry, Eiffellithus. re-
gularis (Gérka), Microrhabdulus stradneri Bramlette & Martini,  Rhomboaster cuspis
Bramlette & Martini, and Tetralithus aculeus (Stradner) appear for the first. timie,
In addition to those species common already in the underlying zone, Broinsonia -
parca (Stradner), Lithraphidites carniolensis- Deflandre, Microrhabdulus decoratus
Deflandre, and Predtscosphae'ra propinqua (Goérka) do also appear abundantly.

Localities: Vistula Vall!ley (between Dorotka and Solec at the left side; Jézeféw, Kaliszany,
and Piotrowin at the right side): borehole Ozaréw I (depth 77—10 m).
Age: Late Campanian to eartiest Maastrichtian.

LITHRAPHIDITES QUADRATUS ZONE

Definition: Interval from the first oocurrence of Lithraphidites quadratus Bramlette & Mariini
to the first occurrence of Nephrolithus frequens Gorka.
Authors: Cepek & Hay (1869).

Remarks. — The species Lithraphidites quadratus Bramlette & Martini appe-
ars abundantly in ithis zone, while Zygodiscus acanthus (Reinhardt), Zygodiscus com-
pactus Bukry, and Zygodiscus spiralis Bramlette & Martini appear but in- its higher
part. The calcareous nannoplankfic assemblage is dominated by most species record-
ed in the older zones, accompanieéd by Prediscosphaera . ¢retacea (Arkhangelsky),
and Lithraphidites quadratus Bramleite & Martini. The genus Microrhabdulus is
much less abundant than in the older zones, whereas the species Tetralithus aculeus
(Stradner) is absent. Lithraphdidites grossopectinatus Bukry ‘recorded by Manivit
(1971) in this zone appears in the study area but in the next suacessive zone.
Localities: Bolgka, Bialobreeg!, and Jarentowsiie Pole; boreholes Oarbw I (depth 10-2 m),
Elibieta -2I (depth $1—3 m), Glusko III (depth 110—8 m), Karczmiska IV (depth 102—82 m), and
Kepa V (depth 98—15 m).

Age: ¥arly Maastrichtian,
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NEPHROLITHUS FREQUENS ZONE
Definition: Interval from. the first occurrence of Nephrolithus frequens Gérka.to the gxtine-

tion of mdst Uppet Cretacéous species.
Authors: Cepek & Hay (1989).

Remarks. — The species Nephrolithus frequens Goérka appears in this zone.
The appearance of imany other species in this zone in the study area is but an
artifact of mmore intense sampling; i fact, those species liave been recorded i
older strata abroad. The calcareous nannoplanktic assemblage is dominatéd by those
species dominant in Lithraphidites quadratus Zone, accompanied by Nephrolithus
frequens Gorka, Tetralithus obscurus Deflandre, and Zygodiscus spiralis Bramlette
& Martini, The genus Broinsonia and the species Kamptnerius magnificus Deflandre,
Eiffellithus regularis (Gorka), Reinhardtites anthophorus {Deflandre), and Vekshinel-
-la crux (Deflandre & Fert) are much less common than in the older zones.

Moreover, the calcaréous nannoplanktic assemblage decreases graduaily in
diversity ¢hrough the investigated zome. In the uppermost part of the zone, equi-
valent -to thie Zyrzyn Beds of (Pozaryska (1965), some species disappear that attain-
ed their maximum development in the Campanian or earlier but persisted also in
the lower part of Nephrolithus frequens Zone. In turn, the Paleogene species . Marka-
lius inversus (Deflandre) and Thoracosphaera operculata Bramlette & Martini appear
in those sirata representing therefore a horizon intermediate from the Upper Maa-
strichtisn to Paleocene. The assemblages iof this type have been found not only in
the borehole Zyrzyn but also in the boreholes Zemborzyce and Podole.

Localities: Lucimia, Nasiléw, Metmierz, Kezimierz, and Bochotnica; boreholes Karczmiska IV
(depth’ 80—14 m), Beliyce VII (depth 9—8 m), Zemborzyce IX (depth 101—69 m), Podole X

(depth 86—29 m), and Zytzyn 1 (depth 126—87 m).
Age: Late Maastrichtian.

MARKALIUS - INVERSUS ZONE

Dejinition: Interval from the last occurrence of Arkhangelskiella cyﬁblformis Vekshina to
the first occurrence of Cruciplacolithius tenuis (8tradner).
Authors: Hay & Mohler (1967), modified by Martinl (1970).

Remarks. — The calcareous nannoplanktic assémblage is poor in both species
and individuals. The index species Markalius inversus (Deflandre) occurs already
in the uppermost Maastrichtian. Most Upper Cretaceous species are lacking in the
study area, except -of singular specimens of Biscutum constans (Gobrika), Cribrosp-
haera ehrenbergi Arkhangelsky, Kampinerius magnificus Deflandre, Tranolithus ma-
‘nifestus Stover, and Zygodiscus compactus Bukry. However, all the above-mention-
ed specimens are probably redeposited, as suggested by their preservation state.

Locality: Borehole Zyrzyn 1 (depth €7—89 m).
Age: Danian...

FASCICULITHUS TYMPANIFORMIS ZONE

Definition: Interval from 'the #irst occurrence of Fasciculithus tympanijormis Hay & Mohler
to the first occurrence of Heliolithus kleinpelit Sullivan.
Authors: Hay & Mohler (1967).

Remarks. — The calcareous nannoplanktic assemblage found in the study area
is less diverse than its time equivalents from abroad. This is probably due fo the
local ecological conditions. The simultaneous appearatice of Cruciplacolithus tenuis
(Stradner), Chiasmolithus danicus (Brotzen), Ericsonia cavae (Fay & Mohler), and
the genus Fasciculithus indicates a stratigraphic hiatus in the Paleocene “jn ths
-study area. ' '
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The investigated calcareous nannoplanktic assemblage is dominated by Mar-
kalius inversus (Deflandre) and Ericsonie cava (Hay & Mohler). There are also some
Upper Cretaceous species, probably redeposited Irom the older. strata.

The top of Fasciculithus tympaniformis Zone has mot been recognized in the
study areéa, as the investigated section ends with an erosional boundary.

Localities: Bochotnica, Nesiléw, [Parchatka, Rzeczyca, Wierzchoniéw, and Witossyn. .
Age: Danian to Montian.

FINAL REMARKS

The very rich and diverse calcareous nannoplanktic assemblages in the
Campanian through Maastrichtian of the western part of Lublin Upland,
Central Poland, comprise 73 species of 37 genera. The mannoplankton
abundance indicates a warm- and .clear-water normal-marine sedimen-
tary environment for the investigated deposits. This was probably a pela-
gic realm, as evidenced by fthe occurrence of planktic foraminifers and
radiolarians. On the other hand, the commonness of echinoids, gastropods,
bivalves, bryozoans, and corals may mldlcate that the water depth did
not . exceed 100—300 m.

The investigated calcareous nannoplanktic assemblages appear closely
related to their time equivalents reported from e.g. Denmark, ' the
Netherlands, northern France, and the European part of the Soviet Union.
The analogies in taxonomic composition of nannoplankton evidence the
existence of connections among the considered Upper Cretaceous marine
basins. In contrast, the investigated assemblage is largely different from
the Tethyan ones (Egypt, Tunisia, southern France). In fact, the Upper
Maastrichtian assembiage of Egypt (cf. Shafik & Stradner 1971) lacks the
species Nephrolithus frequens Gérka common in higher latitudes, while
it comprises many species absent from the Maastnchtwn of Central
Europe. -

The Lower Paleogene deposits present in the north of the study area
comprise but very poor calcareous mannoplanktic assemblages or even
lack those fossils at all. There are but a dozen species in the investigated
Paleogene strata, while just above the Maastrichtian boundary there are
only a few species. Furthermore, most Paleogene species represent new
phyletic lineages, that is unknown from the Mesozoic. The genus Braaru-
dosphaera (ranging Jurassic through Recent) and the species Markalius
inversus (Deflandre) and Thoracosphaera operculata Bramlette & Mar-
tini (both the species known since the uppermost Maastrichtian) are the
only exceptions. This sharp difference in composition of the calcareous
nannoplanktic assemblages reflects a crisis underwent by those organisms
at the Cretaceous/Tertiary boundary (cf. Bramlette & Martini 1964, Hay
& Mohler 1967). No statisfactory causal explanation for the phenomenon
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has been insofar given. Oné may but note that submarine-erosion traces
in the uppermost Maastrichtian and glauiconite-content, increase in the
Lower Paleogene observed in both Europe and North America (Hay &
Mohler 1967) can also be recognized in the Lublin Upland (cf. Pozaryski
1938, Pozaryska 1952). The species: Braarudosphaere bigelowi (Gran &
Braarud) occurs sporedically in the Campanian and Maastrichtian in the
study area, while it becomes fairly common: in the Paleocene. The Paleo-
cene lithology may suggest a more shalfow-water sedimentary environ-
ment {coarse-grained fraction, sharp-edged, detrital guartz). At present,
the considered species occurs exdlusively in nearshore areas; its distribu-
tion in the study area may then suggest that the species can be regarded
as indicative of such geological environments.

The uniqueness of the investigated Paleogene calcareous nannoplank-
tic assemblage is in its gradually decreasing diversity ‘starting with the
Fasciculithus tympaniformis Zone, which contrgsts with the general
trend displayed by those organisms. This gradual fall and ultimate disap-
pearance of calcareous nannoplankton found in the study area resulted
probably from a change in facies and ecological conditions related to the
emersion of the Middle-Polish Anticlinorium (Kutek & Glazek 1972), the
latter being a tectonic unit extending over the western part of the Lu-
blin Upland. -

Institute of Geology
of the Warsaw University,
Al, Zapirki 4 Wigury 93,
02-089 Warszawa, Poland
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E. GAZDZICKA

NANNOPLANKTON WAPIENNY Z NAJWYZRZEJ KREDY I PALEOCENU
WYZYNY LUBELSKIEJ

(Streszczenie)

Przedmiotem pracy jest analiza mannoplanktonu wapiennege z ubworéw kam-
panu i mastrychtu oraz paleocenu zachodniej czeSci Wyzyny Lubelskiej (por. fig. 1).
W oparciu o badania w mikroskopie optycznym i elektronowym, opisano z rozmai-
tych osadéw tego obszaru (por. pl. 1—4) 83 gatunki kokkolitdw reprezentujace 4%
rodzaje {por. £ig. 2 oraz pl. 5—44). Wirtd nich 3 gatunki uznano za nowe: Eiffellithus
multicostatus sp. n., Broinsonia cribrata sp. n. i Thoracosphaera longiuscula sp. 1.,
a jeden przeniesiono do innego vodzaju: Vekshinella crucifer {Noél 1970) n. comb.

Zmiany w zespotach kokkolitéw badanego obszaru pozwolily na wyrdznienie
nastepujacych poziombw biostratygraficznych w utworach najwyiszej kredy: Ark-
hangelskiella apecillata, Tetralithus aculeus, Lithraphidites quadratus i Nephrolithus
frequens, oraz pozioméw Markalius inversus (NP 1) i Fasciculithus tympaniformis
(NP 5) w paleocenie (por. fig. 2). Nastepstwo pozioméw koickolitowych w kampanie
i mastrychecie jest zgodne ze stwierdzonym w profilach stratotypowych (por. Manivit
1971), natomiast nastepstwo pozioméw paleocefiskich §wiadezy o istnienit luki sedy-
nentacyjnej obejmujacej trzy poziomy w obrebie danu (od NP 2 do NP 4).

—_— i
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