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EUGENIA GAWOR-BIEDOWA

CAMPANIAN AND MAASTRICHTIAN FORAMINIFERA FROM
THE LUBLIN UPLAND, EASTERN POLAND

(Pla tes 1-39)

CAWOR-BIEDOWA, E. : Campanian and Maastrichtian Foramanifera from the Lublin
Upland, Eastern Poland, Palaeontologia Polonica, 52, 3-187. 1992.

The volume contains descriptions of foraminifera from the Campanian and Maastrich"
tian deposits of the Lublin Upland (Eastern Poland). Of the 240 species described 22 are
new. These ar e: Hormosina telatynensis sp. n., Arenobullmina minutissima sp. n ., Bolivina alek
sandrae sp. n., Bolivina praecrenulata sp . n., Boliuina witwickae sp . n., Boliuinoides dentatus
sp. n. , Praebulimina dorohuczensis sp. n., Pseudouoigerina telatynmsis sp . n. , Biedafranciszkina
polonica sp. n., Ellipsodimorphina pozaryska« sp , n ., Allomorphina polonica sp . n ., Allomor
phinella lublinensis sp . n., Quadrimorphina oarsouiensis sp . n., Sliuria varsooiensis sp. n., Sten
sioeina bella sp. n., Stensioeina pulchra sp, n., Anomalina incognita sp . n., Gauelinell~ postthal
manni sp . n ., Guembelitriaornata sp. n. , Heterohelix suuialkensis sp. n., Heterohelix uarsooiensis
sp. n ., Hedbergella telatynensis sp. n. Two new genera: Biedafranciszkina gen. novo and
Sliteria gen. novo and one new family: Budafranciszkinidae f. novo are also designated.
Forminiferal zones characteristic for the Upper Cretaceous of th e Polish Lowlands have
been distinguished and correlated with macro- and microfauna zones established
previously for the Cretaceous deposits from central Poland and from other regions
of the world.

Key words : Foraminifera, taxonomy, biostratigraphy, Campanian, Maastrichtian,
Poland.

Eugenia Gawor-Biedowa, Panstwowy Instytut Geologiczny,
ul. Rakounecka 4, PL-00-975 Warszawa, Poland. Received: September 1990.

OTWORNICE KAMPANU I MASTRYCHTU WYZYNY LUBELSKIEJ

Stresrczenie. - Z osadow kampanu i mastrychtu obszaru lubelskiego opracowano 240 ga
tunkow otwornic, w tym 22 nowe: Hormosina telatynensis sp. n., Arenobulimina minutissima sp. n.,
Bolivina aleksandrae sp. n., Bolivina praecrenulata sp. n., Bolivina witwickae sp. n., Bolivinoides
dentatus sp. n., Praebulimina dorohuczensis sp. n., Pseudouvigerina telatynensis sp. n., Biedafrancisekina
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polonica sp. n., Ellipsodimorphina pozaryskae sp. n., Allomorphina polonica sp. n., Allomorphinella
lublinensis sp. n., Q.uadrimorphina uarsooiensis sp. n., Sliteria varsoviensis sp. n., Stensioeina bella sp. n.,
Stensioeina pulchra sp. n., Anomalina incognita sp. n., Gavelinella postthalmanni sp. n., Guembelitria
ornata sp. n., Heterohelix sutualkensis sp. n., Heterohelix varsoviensis sp. n., Hedbergella telatynensis
sp. n. oraz wprowadzono 2 nowe rodzaje: Biedafranciszkina gen. novo and Slitetia gen. novo
i 1 nowa rodzine: Biedofranciszkinidae f. novo

Przeprowadzono tez korelacje wydzielonych poziom6w otwornicowych z podzialem
makrofaunistycznym (BLASZKIEWICZ 1984a, b) i z podzialami mikrofaunistycznymi GAWOR
BIEDOWA and WITWlCKA 1984, PERYT 1980), jak rowniez z podzialami z innych obszar6w
swiata (figury 3 i 4).
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Order Foraminiferida EICHWALD, 1830
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Family Hormosinidae HAECKEL, 1894- ..
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Genus Hormosina BRADY, 1879
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Hormosina ttlatynensis sp. n. .
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Family Trochamminidae SCHWAGER, 1877 ..
Subfamily Trochammininae SCHWAGER, 1877

Genus Trochammina PARKER et JONES, 1859
Trochammina globigeriniformis CUSHMAN, 1910

Superfamily Verneuilinacea CUSHMAN, 1911
Family Prolixoplectidae Lo EBLlCH et TAPPAN, 1985

Genus Plectina MARssON, 1878
Pleetina conoergens (KELLER, 1935)
Plectina lenis (GRZYBOWSKI, 1896)
Pleetina ruthenica (Rztrss, 1851)

Family Verneuilinidae CusHMAN, 1911
Subfamily Verneuilinoidinae SULEYMANOV, 1973

Genus Eggerellina MARm, 1941
Eggerellina brevis (d'ORBIGNY, 1840)

Subfamily Verneuilininae CusHMAN, 1911
Genus Gaudryina d'ORBIGNY, 1839

Gaudryina ftankei BROTZEN, 1936
Gaudryina laevigata FRANKE, 1914
Gaudryina pyramidata CusHMAN, 1926
Gaudryina rugosa d'ORBIGNY, 1840 0

Genus Verneuilina d'ORBIGNY, 1839
Vemeuilina muensteri Rzuss, 1854

Subfamily Barbourinellinae SAmOVA, 1981
Genus Heterostomella Rzuss, 1866

Heterostomella carinata (FRANKE, 1914)
Heterostomella foveolata (MARssON, 1878)
Heurostomella laevigata MARm, 1941 . 0

Heterostomella leopolitana OLSZEWSKI, 1875
Heurostomella rugosa (d'ORBIGNY, 1840)

Family Tritaxiidae PLOTNIKOVA, 1979
Genus Tritaxia Rztrss, 1860

Tritaxia dubia (Rsuss, 1851)
Tritaxia eggeri (CusHMAN, 1936)

Superfamily Ataxophragmiacea SCHWAGER, 1877
Family Ataxophragmiidae SCHWAGER, 1877

Subfamily Ataxophragmiinae SCHWAGER, 1877
Genus Arenobulimina CUSHMAN, 1927

Arenobulimina conica MARIE, 1941
Arlnobulimina cuneata WOLOSCHYNA, 1972
Arenobulimina llevata (d'ORBIGNY, 1840)
Arlnobulimina minutissima spon,

Arlnobulimina obesa (REuss, 1851)
Arlnobulimina preslii (Rsuse, 1845)
Arlnobulimina puschi (Rzuss, 1851)
Arlnobulimina sphaerica MARIE, 1941
Arenobulimina vialovi WOLOSCHYNA, 1961

Genus Ataxophragmium Rztrss, 1860
Ataxophragmium beisseli CUSHMAN, 1936
Ataxophragmium crassum (d'ORBIGNY, 1840)
Ataxophragmium deprmum (PERNER, 1892)
Ataxophragmium fartill WOLOSCHYNA 1972
Ataxophragmium lvovense WOLOSCHYNA, 1972
Ataxophragmium rimosum (MARssoN, 1878)

Subfamily Varsoviellinae GAWOR-BIEDOWA, 1987
Genus Varsoviella GAWOR-BIEDOWA, 1987 0 • •

Varsoviella pa;:droae GAWOR-BIEDOWA, 1987 0 •

Subfamily Pernerininae LoEBLlCH et TAPPAN, 1984
Genus Orhignyna von HAGENOW. 1842

Orbignyna inflata (REuss, 1851) 0

O,hiznyna Dvala HAGENOW. 1842
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Orbignyna ruegensis (FRANKE, 1928)
Orbignyna sachsri (REuss, 1851)
Orbignyna simplex (REuss 1851) . .
Orbignyna variabilis (d'ORBIGNY, 18W)

Genus Volashinooella LoEBLICH et TAPPAN, 1964
Voloshinotella aquisgranensis (BEISSEL, 1891)
Voloshinatella conica (BEISSEL, 1891)
Volashinooella laJlittei (MARIE, 194-1)

Superfamily Textulariacea EHRENBERG, 1838
Family Eggerellidae CuSHMAN, 1937 ....
Subfamily Dorothiinae BALAKHMATOVA, 1972

Genus Dorothia PLUMMER, 1931
Dorothia irregularis (MARSSON, 1878)
Dorothia pupa (REUSS, 1860)

Family Valvulinidae BERTHEUN, 1880
Subfamily Valvulininae BERTHELlN, 1880

Genus Goesella CUSHMAN, 1933
Goesella rugosa (HANZLlKOVA, 1953) . .

Suborder Lagenina DELAGE et HEROUARD, 1896
Superfamily Nodosariacea EHRENBERO, 1838

Family Nodosariidac EHRENBERG, 1838
Subfamily Nodosariinae EHRENBERG, 1838

Genus Cribrebella GAWOR-BIEDOWA, 1989
Cribrebella fusiformis (GAWOR-BIEDOWA, 1987)
Cribrebella lacrima (GAwOR-BIEDOWA, 1987)
Cribrebella ovata (GAWOR-BIEDOWA, 1987)

Subfamily Frondiculariinae Rzuss, 1860
Genus Frondicularia DEFRANCE, 1826

Frondicularia biformis MARSSON, 1878
Family Vaginulinidac REUSS, 1860
Subfamily Palmulinae SAIDOVA, 1981

Genus Neoflabellina BARTENSTEIN, 194-8
Neoflabellina reticulata (REuss, 1851) .

Family Polymorphinidae d'ORBIGNY, 1839
Subfamily Polymorphininae d'ORBlGNY, 1839

Genus Glohulina d'ORBIONY, 1839
Glohulina lacrima (REuss, 1845) .
Globulina prisca REUSS, 1862

Genus Guttulina d'ORBlONY, 1839
Guttulina trigonula (REuss, 1845)

Suborder Robertinina LOEBLlCH et TAPPAN, 1984
Supcrfamily Ceratobuliminacea CUSHMAN, 1927

Family Ceratobuliminidae CUSHMAN, 1927
Subfamily Ceratobulimininae CUSHMAN, 1927

Genus Ceratocancris FINLAY, 1939
Ceratocancris caspia VASSILENKO, 1961

Suborder Globigerinina DELAGE and HEROUARD, 1896
Superfamily Heterohelicacea CUSHMAN, 1927

Family Gucmbelitriinac MONTANARO GALLITELLI, 1957
Genus Guembelitria CUSHMAN, 1933 . .

Guembelitria ornata sp. n. . . . . . . .
Family Heterohelicidae CUSHMAN, 1927
Subfamily Heterohelicinae CusHMAN, 1927

Genus Heterohelix EHRENBERG, 1843
Heterohelix carinata (CUSHMAN, 1938)
Heterohelix glabrans (CUSHMAN, 1938)
Heterohelix glohocarinata (CUSHMAN, 1938)
Heterohelix moremani (CUSHMAN, 1938)
Heurohelix nauatroensis LOEBLlCH, 1951
Heurohelix planata (CUSHMAN, 1938) .

51
51
52
53
53
53
54
55
55
55
55
55
55
56
56
56
56
56
57
57
57
57
57
57
57
58
58
58
58
58
58
58
58
59
59
59
59
60
60
60
61
61
61
61
61
61
61
61
61
61
61
62
62
62
62
63
64
64
65
66



UPPER CRETACEOUS FORAMINIFERA FROM E POLAND

Heterohelix pseudoglobulosa FRERlcHs, 1979
Heurohelix pseudotessera (CUSHMAN, 1938)
Heurohelix pulchra (BRoTzEN, 1936)
Heterohelix puru:tulata (CuSHMAN, 1938)
Heterohelix robusta STENESTAD, 1968
Heterohelix semicostata (CUSHMAN, 1938)
Heurohelix striata (EHRENBERG, 1840)
Heterohelix suuialkensis sp. n.
Heterohelix oarsooiensis sp. n.

Genus Planoglobulina CUSHMAN, 1927
Planoglobulina aaruulinoides (EGGER, 1899)
Planoglobulina brazoensis MARTIN, 1972

Genus Pseudotextularia RZEHAK, 1891 .
Pseudotextularia elegans (RZEHAK, 1891)

Subfamily Gublerininae ALlYULLA, 1977
Genus Gublerina KIKOINE, 194-8

Gublerina cf. reniformis (MARIE, 194-1)
Subfamily Pseudoguembelininae ALlYULLA, 1977

Genus Pseudoguembelina BRoNNIMANN et BRowN, 1953
Pseudoguembelina costulata (CUSHMAN, 1938)

Superfamily Planomalinacea BOLLI, LOEBLlCH et TAPPAN, 1957
Family Globigerinelloididae LoNGORIA, 1974-
Subfamily Globigerinelloidinae LONGORIA, 1974

Genus Globigerinelloides CUSHMAN et ten DAM, 1948
Globigerinelloides abberantus (NECKAJA, 1948)
Glabigerinelloides asperus (EHRENBERG, 1854)
Globigerinelloides ehrenbergi (BARR, 1962)
Globigerinelloides multispinus (LALlCKER, 1948)

Family Schackoinidae POKORNY, 1958
Genus Schackoina THALMANN, 1932 . .

Schackoina tappanae MONTANARO GALLITELLI, 1955
Superfamily Rotaliporacea SIGAL, 1958 . . . . . .

Family Hedberge1lidae LOEBLlCH et TAPPAN, 1961
Subfamily Hedbergellinae LOEBLlCH et TAPPAN, 1961

Genus Hedbergella BRoNNIMANN et BROWN, 1958
Hedbergella holmdelensis OLSSON, 1964-
Hedbergella telatynensis sp. n,

Genus Whiteinella PESSAGNO, 1967 . .
Whiteinella baltlca DOUGLAS et RANKIN, 1969

Superfamily Globotruncanacea BRoTzEN, 1942
Family Globotruncanidae BRoTZEN, 1942 . ..
Subfamily Globotruncaninae BRoTZEN, 194-2

Genus Gansserina CARON, GONZALEZ Doxoso, ROBASZYNSKI et WONDERS, 1984
Gansserina gansseri (BoLLI, 1951)

Genus Globotruru:ana CUSHMAN, 1927
Globotruncana area (CUSHMAN, 1926)
Globotruncana falsostuarti SIGAL, 1952
Globotruncana obliqua HERM, 1965
Globotruncana rugosa (MARIE, 194-1)

Genus Rosita CARON, GONZALEZ Doxoso, ROBASZYNSKI et WONDERS, 1984
Rosita contusa (CUSHMAN, 1926) . .
Rosita fornicata (PLUMMER, 1931)
Rosita plummerae (GANDOLFI, 1955)

Subfamily Globotruncanellinae MASLAKOVA, 1964
Genus Globotruncanella REISS, 1957 . . . . . . .

Globotruncanella haoanensis (VOORWIJK, 1937)
Globotruncanella minuta CARON et GONZALEZ Doxoso, 1984
Globotruncanella pschada« (KELLER, 1946)

Subfamily Abathomphalinae PESSAGNO, 1967
Genus Abathomphalus BOLLI, LOEBLlCH et TAPPAN, 1957
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Abathomphalus intermedius (BOLLI, 1951)
Family Rugog1obigerinidae SUBBOTlNA, 1959

Genus Archaeoglobigerina l'EssAGNO, 1967
Archaeoglobigerina cretacea (d'ORBIGNY, 1840)

Genus Rugoglobigerioo BRONNIMANN, 1952 . .
Rugoglobigerioo hexacamerata BRONNIMANN, 1952
Rugoglobigerina milamensis SMITH et PESSAGNO, 1973
Rugoglobigerina rugose (PLUMMER, 1926)

Suborder Rotaliina DELACE et HEROUARD, 1896
Superfamily Bolivinacea GLAESSNER, 1937

Family Bolivinidae GLAESSNER, 1937
Genus Boliuina d'ORBIGNY, 1839
Bolioina aleksandrae sp. n. . . . .
Bolloina crassa V ASSILENKO et MJATLIUK, 1947
Bolioina decurrens (EHRENBERO, 1854)
Boliuina incrassata REUSS, 1851
Bolioina praecrenulata sp. n . . . . . .
Bolioina witwickae sp. n. . . . . . .

Genus Tappanioo MONTANARo GALLITELLI, 1955
Tappanioo selmensis (CUSHMAN, 1933)
Tappanioo tuberosa SLITER, 1968

Family Bolivinoididae LoEBLlCH et TAPPAN, 1984
Genus Bolivinoides CUSHMAN, 1927 . .

Bolivinoides clavatus PLOTNIKOVA, 1967
Bolivinoides decoratus (JONES, 1886)
Bolivinoides dentatus sp. n,

Bolivinoides draco (MARssON, 1878)
Bolivinoides giganteus HILTERMANN et KOCH, 1950
Bolivinoides laevigatus MARm, 1941 .
Bolivinoides mielnicensis BIEDA, 1958 ... •..
Bolivinoides miliaris HILTERMANN et KOCH, 1950
Bolivinoides paleocenicus (BROTZEN, 1948)
Bolivinoides peterssoni BROTZEN, 1945 .
Bolivinoides pustulatus REISS, 1954
Bolivinoides sidestrandensis BARK, 1966

Superfamily Loxostomatacea LOEBLlCH et TAPPAN, 1962
Family Loxostomatidae LoEBLlCH et TAPPAN, 1962

Genus Loxostomum EHRENBERG, 1854
Loxostamum eleyi (CUSIDIAN, 1927)

Superfamily Eouvigerinacea CuSHMAN, 1927
Family Eouvigerinidae CUSHMAN, 1927

Genus Eouvigerina CUSHMAN, 1926 .
Eouolgerina gracilis (EGGER, 1899) .
Eouoigerina serrata (CHAPMAN, 1892)

Superfami1y Turrilinacea CusHMAN, 1927
Family Turrilinidae CUSHMAN, 1927

Genus Praebulimina HOFKER, 1953 . .
Praebulimina arcadelphiana (CUSHMAN et PARKER, 1935)
Proebulimina asperoaculeata (BROTZEN, 1948)
Praebulimina carseyae (PLUMMER, 1931)
Praebulimina dorohuczensis sp. n,

Praebullmina laevis (BEISSEL, 1891) . .
Praebulimina obtusa (d'ORBIGNY, 1840)
Prasbulimina parvula (BROTZEN, 1948)
Praebulimina pusilla (BROTZEN, 1936)
Praebulimina reussi (MORROW, 1934)
Praebulimina taylorensis (CUSHMAN et PARKER, 1935)
Praebulimina ventricosa (BROTZEN, 1936)

Genus PseutkJuvigerioo CUSHMAN, 1927
PseutkJuvigerina cristata (MARssoN, 1878)
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Pseudouoigerina rugosa BROTZEN, 1945
Pseudouoigerina telatynensis sp. n. . •

Genus Pyramidina BROTZEN, 1948
Pyramidina cimbrica (BROTZEN, 1945)
Pyramidina minuta (MARssON, 1878)
Pyramidina prolixa (CUSHMAN et PARKER, 1935)
Pyramidina pseutUispinulosa (BROTZEN, 1945) . .
Pyramidina rudita (CUSHMAN et PARKER, 1936)
Pyramidina szajnochae (GRZYBOWSKI, 1896)
Pyramidina triangularis (CUSHMAN et PARKER, 1935)

Family Biedafranciszkinidae fam, nov o .
Genus Biedafranciszkina gen . nov. .

Biedafranciszkina beaumonti (CUSHMAN et RENZ 1946)
Biedafranciszkina polonica sp. n.

Superfamily Buliminacea JONEs, 1875 . .
Family Buliminidae JONEs, 1875

Genus Praeglobobulimina HOFKER, 1951
Praeglobobulimina imbricate (REUSS, 1851)

Superfamily Fursenkoinacea LOEBLlCH et TAPPAN, 1961
Family Fursenkoinidae LOEBLlCH et TAPPAN, 1961

Genus Coryphostoma LOEBLlCH et TAPPAN, 1962
Coryphostoma plaita (CARsEY, 1926) .....

Genus Coryphostomella GAWOR-BIEDOWA, 1987 .
Coryphostomella lublinensis GAWOR-BIEDOWA, 1987
Coryphostomella telatynensis GAWOR-BIEDOWA, 1987

Genus Fursenkoina LoEBLlCH et TAPPAN, 1961
Fursenkoina polonica GAWOR-BIEDOWA, 1992

Superfamily Pleurostomellacea Rzuss, 1860
Family Pleurostomellidae Rzuss, 1860 . . .

Subfamily Pleurostomellinae Rsuss, 1860
Genus Ellipsodimorphina A. SILVESTRI, 1902

Ellipsodimorphina cretacea GAWOR-BIEDOWA, 1992
Ellipsodimorphina hrubieszoucensis GAWOR-BIEDOWA, 1992
Ellipsodimorphina pozaryska« sp. n. .
Ellipsodimorphina rara GAWOR-BIEDOWA, 1992 . .
Ellipsodimorphina variabilis GAWOR-BIEDOWA, 1992

Genus Ellipsoglandulina A. SILVESTRI, 1900
Ellipsoglandulina manifesta FRANKE, 1928
Ellipsoglandulina varsoviensis GAWOR-BIEDOWA, 1992

Genus Ellipsoidella HERoN-ALLEN et EARLAND, 1910
Ellipsoidella divergens (STORM, 1929) . . . . . .
Ellipsoidella gracillima (CUSHMAN, 1933)
Ellipsoidella inflatocamerata GAWOR-BIEDOWA, 1992
Ellipsoidella kugleri (CUSHMAN et RENz, 1946)
Ellipsoidella ovata GAWOR-BIEDOWA, 1992
Ellipsoidella polonica GAWOR-BIEDOWA, 1992

Genus Nodosarella RZEHAK, 1895
Nodosarella hedbergi CUSHMAN et RENZ, 1946
Nodosarella subnodosa (GUPPY, 1894)
Nodosarella suturicostata GAWOR-BIEDOWA, 1992

Genus Pleurostomella Rsuss, 1860
Pleurostomella pseudocurta NEAGu, 1970 .
Pleurostomella subnodosa Rzuss, 1860 . .
Pleurostomella uiadouncensis GRZYBOWSKI, 1896

Subfamily Pazdroellinae GAWOR-BIEDOWA, 1987
Genus Pazdroella GAWOR-BIEDOWA, 1987
Pazdroella olgae GAWOR-BIEDOWA, 1987

Genus Triaperturina GAWOR-BIEDOWA, 1987
Triaperturina polonica GAWOR-BIEDOWA, 1987

Genus Quadriaperturina GAWOR-BIEDOWA, 1987
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Quadriaperturina uarsooiensis GAWOR-BIEDOWA, 1987
Superfami1y Discorbacea EHRENBERG, 1838

Family Bagginidae CUSHMAN, 1927
Subfamily Baggininae CusHMAN, 1927

Genus Valouiineria CUSHMAN, 1926
Valvulineria laeois BROTZEN, 1940

Family Eponididae HOFKER, 1951
Subfamily Eponidinae HOFKER, 1951

Genus Eponldes de MONTFORT, 1808
Eponides biconuexus MARlE, 194-1

Eponides concinna BROTZEN, 1936

Eponides dorsoconuexus GAWOR-BIEDOWA, 1992
Eponides frankei BROTZEN, 1940 . . .
Eponides karsteni (REUSS, 1855)

Superfamily Discorbinellacea SIGAL, 1952

Family Parrelloididae HOFKER, 1956

Genus Cibicidoides THALMANN, 1939
Cibicidoides bembix (MARSSON, 1878)

Cibicidoides commatus (VASSILENKO, 1954-)
Cibicidoides eriksdalensis (BROTZEN, 1936)

Cibicidoides inuolutus (REUSS, 1851)

Cibicidoides voltzianus (d'ORBlGNY, 1840)

Superfami1y Nonionacea SCHULTZE, 1854-)
Family Nonionidae (SCHULZE, 1854-)

Subfamily Pulleniinae SCHWAGER, 1877
Genus Pullenia PARKER et JONES, 1862

Pullenia cretacea CUSHMAN, 1936 . . .

Pullenia jarvisi CUSHMAN, 1936
Superfami1y Chi1ostomellacea BRADY, 1881

Family Chi1ostomellidae BRADY, 1881
Subfamily Chilostomellinae BRADY, 1881

Genus Allomorphina REUSS, 184-9 . .
Allomorphina polonica sp. n. . . . .
Allomorphina trochoides (Rsuss 184-5)

Genus Allomorphinella CUSHMAN, 1927
Allomorphinella contraria (REUSS, 1851)

Allomarphinella lublinensis sp. n.

Family Quadrimorphinidae SAlDOVA, 1981

Genus Quadrimorphina FINLAY, 1939
Quadrimorphina minuta (CUSHMAN, 1936)

Quadrimorphina varsoviensis sp. n.
Family G1oborotalitidae LOEBLICH and TAPPAN, 1984

Genus Globorotalites BROTZEN, 194-2

Globorotalites emdyensis VASSILENKO, 1961
Family Osangulariidae LOEBLlCH et TAPPAN, 1964-

Genus Osangularia BROTZEN, 194-0
Osangularia cordieriana (d 'O RBlGNY, 1840)
Osangularia navarroana (CUSHMAN, 1938)
Osangularia peracuta (LIPNIK, 1961)

Family Heterolepidae GONZALES-DoNOSO, 1969

Genus Anomalinoides BROTZEN, 194-2
Anomalinoides pinguis (jENNINGS, 1936)

Family Gavelinellidae HOFKER, 1956

Subfamily Gyroidinoidinae SAIDOVA, 1981

Genus Gyroidinoides BROTZEN, 194-2

Gyroidinoides girardanus (R EUSS, 1851)

Gyroidinoides globosus (HAGENOW. 1842)

Genus Sliteria gen. n.
Sliteria oarsooiensis sp. n .

Genus Stensioeina BROTZEN, 1936
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Stensioeina beccariiformis (WHITE, 1928)
Stensioeina bella sp . n . .
Stensioeina cf. dictyon POKORNY, 1958
Stensioeina clementiana (d 'ORBIGNY, 1840)
Stensioeina exsculpta (REuss, 1860) .
Stensioeina gracilis BROTZEN, 1945 .
Stensioeina pommerana BROTZEN, 1936
Stensioeina pulchra sp. n. . ... .

Subfamily Gavelinellin ae HOFKER, 1956
Genus Angulogavelinella HOFKER, 1957

Angulogavelinella gracilis (MARSSON, 1878)
Angulogavelinella grodnensis (AKIMEz, 1961)

Genu s Anomalina d 'OR BIGNY, 1826
Anomalina incognita sp. n.

Genus Gavelinella BROTZEN, 1942
Gavelinella acuta (PLUMMER, 1926)
Gavelinella complanata (REUss, 1851)
Gavelinella costulata (MARIE, 1941)
Gavelinella danica (BROTZEN, 1940)
Gavelinella gankinoensis (NECKAJA, 1948)
Gavelinella mariae (JONES, 1852) . . .
Gavelinella monterelensis (MARIE, 1941)
Gavelinella pertusa (MARSSON, 1878)
Gavelinella postthalmanni sp. n. . . . .
Gavelinella sahlstroemi (BROTZEN, 1948)
Gavelinella stelligera (MARIE, 1941)
Gavelinella tenuissima GAWOR-BIEDOWA, 1992
Gavelinella umbilicatula (V ASSILENKO et MJATLIUK, 1947)
Gavelinella vombensis (BROTZEN, 1945))

Genus Paralabamina HANSEN, 1970
Paralabamina toulmini (BROTZEN, 1948)

Family Lublinidae GAWOR-BIEDOWA, 1987
Genus Lublina GAWOR-BIEDOWA, 1989 .

Lublina lublinensis (GAwOR-BIEDOWA, 1987)
References .
Plates 1-39 and the ir legends

INTRODUCTION
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The aim of the present paper is to investigate in taxonomic terms the foraminifera from the
Campanian and Maastrichtian deposits from 7 boreholes drilled by the State Geological
Institute (Paristwowy Instytut Geologiczny). Six boreholes (Lublin IG 2, Piaski IG 1, Do
rohucza IG5, Gorzk6w IG 1, Telatyn IG 1 and Tyszowce IG 1) are situated on the Lublin
Upland (Eastern Poland), and one (Lubartow IG 2 some dozen kilometers north of the
northern edge of the Lublin Upland (fig. 1). Of the 240 speci es identified in 191 sam
ples (part of the samples from Tyszowce IG 1 are not marked in the Table 2), 22 are
new. Two new genera and 1 new family have been established. Not all the holotypes of
the new species come from th e studied boreholes. In order to obtain the highest possible
number of paratypes, the choice of typ e localities has been based on relative
abundance of specimens. The holotypes of the species Heterohelix suuialkensis sp.
n . and Heterohelix varsoviensis sp. n. come from the borehole Jeleniewo I IV located
on the Mazury-Suwalki elevation. The species Bolivina witwickae sp. n. has been noted on
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Fig. I

Location of boreholes which yielded here described Campanian and Maastrichtian foraminifera
I-Lubart6w IG 2, 2-Lublin IG 2, 3-Dorohucza IG 5, 4-Piaski IG I, 5-Gorzk6w IG I

6-Tyszowce IG I, 7-Teatlyn IG I.

the Lublin Upland (Telatyn IG 1). This taxon is most abundant in Orzechow IG 6, located
several kilometers north of the northern margin of the Lublin Upland. Some taxa have been
previously described (GAWOR-BIEDOWA 1987). The sequences have been divided into forami
niferal zones, and zones characteristic for the Upper Cretaceous deposits of the Polish Lowlands
distinguished in the particular boreholes (Tables I a-b, 2a-c and 3 a-c). The established
zones have also been correlated with macrofaunistic and microfaunistic zones from other areas
of Poland and other regions of the world (figs. 3 and 4). Lithological profiles, as well as
correlation boundaries of lithostratigraphic and biostratigraphic units were established by
KRASSOWSKA (1976, 1986, unpublished reports 1976-1982). The macrofauna was determined
by BLASZKIEWICZ (unpublished reports 1976-1982).

Acknowledgements. - My warmest thanks are due to ALEKSANDRA KRASSOWSKA (Sta te Geological Institute) for co
operation concerning various aspects of Upper Cretaceous stratigraphy and for permission to publish her lithological profiles.
The invaluable help, during a dozen years , of ANoRZEJ BLASZKlEWICZ (Sta te Geological Institute) in correlation of micro
faunistic with macrofaunistic zones in the Polish Lowlands, and his determination of macrofauna from the investigated
boreholes, is greatly appreciated. KRZYSZTOF RAoLlCZ (Sta te Geological Institute) kindly helped me in investigating the
microstructure of some of the foraminifera described. Dr. ROLAND GOLDRING (U niversity of Reading) has kindly improved
the English of the General Part. JANINA MODRZEJEWSKA prepared the photographs. I am deeply grateful to all of them.
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The Campanian and Maastrichtian deposits have been only partly cored (fig. 2) in the
boreholes. Only Tyszowce IG 1 has been totally cored. The remaining partly cored wells
have been a source of interesting paleontological materials, even more interesting than that
from Tyszowce IG 1. Most of the new species have been erected on the basis of specimens found
in the Campanian and Maastrichtian in Telatyn IG I and Lublin IG 2, and they are less
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Fig. 2

Lithological and stratigraphical sections of the Campanian and Maastrichtian deposits .
I - cored interval: a - core, b - detrital samples; 2 - chalk; 3 - marly chalk; 4 - marly limestone; 5 - chalk-like
marly limenstone; 6 - marIs; 7 - opokas; 8 - cherts; 9 - hard bottom; 10 - important dissolution surfaces; II - cor
relation surface: a-after KRASSOWSKA (1979, 1986, 1976-1988), depth in meters on the left, b-according to the author

depth in meters on the right; 12 - stratigraphical lacune

common in Gorzk6w IG 1 and Dorohucz IG 5. In the last two wells new species have been
encountered which were absent from other wells. Gorzk6w IG 1 is also interesting because
sediments representing the uppermost Maastrichtian (corresponding to the Zyrzyn Beds)
have been observed. Fortunately, the long cores from Lublin IG 2 and Telatyn IG 1 include
the Campanian/Maastrichtian and Lower/Upper Maastrichtian boundaries (Telatyn IG 1),
thus allowing determination of foraminiferal ranges, especially new species. Core of over
120 m length from Dorohucza IG 5 yielded a macrofauna including: Hoploscaphites tenuistriatus
(KNER) at 100.10 m, and Hoploscaphites constrictus constrictus (SOWERBY) at 69.40 m, which also
allowed correlation of stratigraphic ranges of foraminifera. Absence of foraminifera typical for
the upper levels of the Upper Maastrichtian in this well supports the opinion that the absence
of Hoploscaphites constrictus crassus (LOPUSKI) is not accidental. Boreholes Lubart6w IG 2
and Piaski IG 1 were used for testing the presence of foraminifera species, especially new ones
in the Lublin region. Lithological sections of these boreholes, as well as correlation boundaries



14 EUGENIA GAWOR-BIEDOWA

have been established by KRASSOWSKA 1976, 1986, archival materials from the years 1976-1988
based on debris samples, geophysical profiles and rare macro and microfaunistic data. Macro
fauna from the same boreholes was studied by BLASZKIEWICZ (unpublished reports
1976-1982) and the microfauna by the present author. The stratigraphic position of the
deposits has been recognized, according to the zonation established in earlier papers by GAWOR
BIEDOWA (1984) and GAWOR-BIEDOWA and WITWICKA (1984). This foraminiferal zonation
has been exactly correlated with macrofaunistic zonation by BLASZKIEWICZ 1984a, b.

Campanian

Both substages of the Campanian have been recognized in the area studied. Campanian
foraminifera were found in Tyszowce IG 1, Gorzk6w IG 1, Lublin IG 2 and, to the smaller
degree, Lubartow IG 2. Piaski IG 1 yielded foraminifera only from the Lower Campanian
and Telatyn IG 1 from only the Upper Campanian.

Lower Campanian deposits

The lower Campanian consists mostly of grey marly limestones with discrete laminae of
green marl (Lublin IG 2 and Lubartow IG 2), and subordinate marls (Gorzk6w IG I, Piaski
IG 1). Marly limestones are present only in the lower part of the profile in Tyszowce IG 1
and Telatyn IG 1, whereas in the upper part marle dominate.

The following species have been recognized: Cibicidoides involutus (REUSS), Stensioeina cle
mentiana (d'ORBIGNY), Gavelinella stelligera (MARIE), Bolioinoides decoratus (lONES), B. laevigatus
MARIE, Globorotalites michelinianus (d'ORBIGNY), G. multiseptus (BROTZEN), Stensioeina exculpta
(REUSS), S. gracilis BROTZEN, and in higher strata: Gavelinella monterelensis (MARIE), Bolivinoides
mielnicensis BIEDA and B. pustulatus REISS, apart from numerous foraminifera having long strati
graphical ranges. On this basis the deposits have been considered as lower Campanian in age.
A Santonian age of these deposits is excluded because Cibicidoides involutus (REUSS) occurs only
in the Campanian and Maastrichtian of other regions, such as the Polish Lowlands (GAWOR
BIEDOWA 1984, GAWOR-BIEDOWA and WITWICKA 1984), the Russian Platform and other areas
of the USSR (VASSILENKO 1954, GORBENKO 1974, KAPTARENKO-TSHERNousowA et al. 1979).
Further, Gavelinella stelligera (MARIE), known from the Polish Lowland and the British Isles
(HART et al. 1981), is considered lower Campanian (sensu BLASZKIEWICZ 1984a, b) in age,
as it has never been found higher than the Gonioteuthis quadrata Zone. However, HARTet al. (1981)
use a tripartite division of the Campanian, and include the Gonioteuthis quadrata Zone within
the middle Campanian. Finally, all the foraminifera listed above form an assemblage charac
teristic for lower Campanian deposits (GAWOR-BIEDOWA 1984, GAWOR-BIEDOWA
and WITWICKA 1984) .

Eleven of the 52 foraminifera species of the lower Campanian represent planktonic forms,
15 arenaceous-benthic and 26 calcareous benthic forms. First records of the following genera
for the lower Campanian of the Lublin region are: Telatynella GAWOR-BIEDOWA, 1987, Var
soviella GAWOR-BIEDOWA, 1987, Cribrebella GAWOR-BIEDOWA, 1989 nom. nov., Lublina GAWOR
BIEDOWA, 1989 nom. novo and Biedafranciszkina gen. n. Species encountered in this region
for the first time include: Hedbergella telatynensis sp. n., Telatynella telatynensis GAWOR-BIEDOWA,
1987, T. clavata GAWOR-BIEDOWA, 1987, Eponides dorsoconvexus GAWOR-BIEDOWA, 1992, Var
soviella pazdroae GAWOR-BIEDOWA, 1987, Gavelinella postthalmanni sp. n., Quadrimorphina uarso
viensis sp. n., Anomalina incognita sp. n., Arenobulimina minutissima sp. n., Cribrebella lacrima
(GAWOR-BIEDOWA, 1987), Ellipsoidella polonica GAWOR-BIEDOWA, 1992, Ellipsodimorphina
cretacea GAWOR-BIEDOWA, 1992, Gavelinella tenuissima GAWOR-BIEDOWA, 1992, Lublina lubli
nensis (GAWOR-BIEDOWA, 1987), Ellipsoidella ovata GAWOR-BIEDOWA, 1992, Ellipsodimorphina



Table I (a-b)

Foraminifers recorded from the Campanian and Maastrichtian of Eastern Poland
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/0/ GavelinelJo penusa
/02 Rostta contusa
/OJ Tetatynell« c/avala
/04 Tritaxia dubla
/OJ Volosh/novella /aftlllel
/06 VolDshinovelJo contca
107 GlohotruncaneUa minuta
/08 Te/atynella telatynensls
/09 Arenooutimina mlnutissima sp.n:
/ /0 Yoloshtnovelia aqulsgranensu
/ / / Pyramidtna pseudosptnulosa
JJ2 Eponldes frankel
/ / J Vcrneuillna muensterl
JJ4 Eouv/gerlna serrata
/ t j Pseudotextularia e/egans
/ /6 Ceratocancris caspia
/ / 7 H eteroheUx navarroensis
/ /8 Bledafranctszklna polonica sp.n.
t /9 Abatbomphalus intermedius
/20 Heterostomella Jaevlgala
/2/ Trttaxla egged
/22 Eponides dorsoconvexus
/2J Angulogavelinelia gracilis
/24 Neoflabelllna reticulate
/2j Pseudoavigerina cristata
/26 Nodosarella subnodosa
/27 Gtooo-otatues emdyensts
/28 Cib/cldoldes bembtx
/29 Eponides conc/nna
110 Orblgnyna ruegensis
/J t Ellipsoldella polonica
112 G)Y'Oidlnaides girardan
I1J Globotruncanella havanensis
114 Arenooultmtna elevata
I1j Bolivlnoldes dentatus sp.n:
/ J6 Ataxophragmlum fortile
/J7 Praebulimlna ventricose
/J8 Tappanina tuberosa
119 Heterostomella leopolltana.
140 Nodosarella suturicostata
14 / Gavellnella complanata
142 Stensioeina cl. diction
14J Tappanlna selmensls
U4 Gtobotruncanella pschadae
Uj Sillcosigmuilina cf.perplexa
/46 Orbignyna simplex
U7 Bo/Mna decurrens
/48 Coryphoslamelia Iob/lnensls
U9 Helerohe/Ix glabrans
J$O Slensloe/na beccarJl/onnu
Jj/ Bollvinoides pelcrssonl
/j2 Bolivinoides paleocen/ellS
/ jJ Coryphostoma plall4
/ j4 Gavelinella gankirwensis
/jj Pleuroslomelia pseudocurlQ
/ j6 Eouvlgerlna gracilis
1j7 Bollvlna erassa
lj8 OsanglllDria navarroana
/ j9 BolivillOldes draco
/60 Gavelinelia sahistroern/
/6/ Pleuroslontella wadowlceruls
/62 Gavellnelia acuta
16J Globlgerineliaides mullisplrws
164 Hedbergella ho/mdelouls
16$ GaveUnelia doniCtJ
/66 Dorothia PllPO
/67 DorolhJo /rregularls
/68 Fl'Ondicularia bi/armls
/69 Spil'Opleetamm/na houdoulnlaniJ
/70 BoIivinoides g1ganleus
/7 / E/ilierelllna brevis
/72 CrlbrebelJo ovala
/7 J Globullna Jocrlma
/74 Gaudryina franke/
/7j Plectina lenls
/76 Plectlna convergens
/77 Orbignyna satherl
/78 Pyramidina minula
/79 Praebulimina asperoaeuJeala
/80 Osangularia peracuta
/8/ Alaxophragmium /vovense
/82 . EUJpsoldelia dlvergens
/8J Anomalinoides pinguis
/84 Praeglobobulimlna imbrlcata
/8j Praebullm/na arcade/phlana
/86 Helerohellx semicoslala
/87 Eillpsodimorphina rara
/88 Rzehakina inclusa
/89 AfaxopJvagmium depress,un.
/90 AJohom/na darsoplana
/91 Spirop/ectammina sulllTallS
/92 ArenobuJimina obesa
/9J Llluola cl. dl/armis
/94 LlluoJo sp
19j Spiropleclammina den/ala
/96 GallelineUa coslularo
/97 PmuJogllembelina coslJda1a
198 PraebllJimilla pIlsllJo

/8 G).,.oidi" oidrs nlt ldus
/64 Hcdbergelta holmdelensis
.12 HMbergella tetatynensis sp.• .
1/ HelCroll l'lIx carinata

U9 Heti!NJhcllx glabmns
JJ Heterohelix Illobocarinata
12 Heterohelix morcmanl

J/7 Ht1f7Ohe/ix navarroensls
11 Heteroncltx planota
44 Heterohclis pseudoglobulosa
70 Heterohelt» pseudotessera
2J Heteronelix pulchro
24 Jl etcrohf!lIx pun ctnlata
42 Hetcrobrttx robusto

186 Heteronettx scmtcostota
99 lfetcroheUx striata
26 Heterostamelta Ioveolata

120 Hrtcrostomello luevigata
lJ9 Heterostomella lcopoluana
9J Heterostomelta meosa

/9J Luuota cl. di/ormis
lQ4 Utuolo so.

j J Laxostomum ekJo/
46 Lnblina tublinensis

7 Marginotrnncana blJluitJl!f
20 Marginorruncana llnneiona
J7 Marginofmncana ntQ'l:/nata

/U Neoflabellina reticulata
/26 Nodosarelia subnodosa
UO Nodosarella suturicostata
62 Orblgnvn« lnflata
jO Orbignvn« ovata

110 Orblgnyno ruegensis
/77 Orbign)Tlo sacheri
U6 Orblgnyno simplex
/7 Orbignytlu variablli s

I Osongnlorto cordierlan a
1'8 Osongularto navarroana
180 Osangnlarta peracuta
176 Plecttno convergens
/7j Plectina tents
67 Plecttna rutbenica

IJ' Plenrostometlopseudocurta
'6 Ptenrostomella subnodosa

161 Pteurostomella wadowicensis
/8j Praebulim ina arcadelphlana
/79 Praebnlimtna asperoaculeata
76 Praebulimlna carserae
40 Pracb,,/im/no larvis
38 Procbulim/no obtusa
98 Pro~bllllminQ panm/a

198 Praebllllmino pus/Uti
12 Praebllllm/"a reuss;

137 Proebullmina lIent,icosa
/84 Praeg/obobllUmlna ImbriCtJI4
197 Pscmlogllembelina costulata
/ /, Pselldotextuloria elecans
J2' Pseudo/llliger/1U1 cl'L~tatQ

" Pse,uJoulIigerlna rugosa
lJ Pill/en/a cretacea
j4 Pulielllo Jarvisi

/78 pyramidina mlnula
/ / / Pyramidina pseudospinulosQ
100 Pyramldina mdlla
J9 P)'ramidino lrlangularu
49 Quadrlmorphina lIursoviCflslJ Jp.n.

102 Rasita COIItllsa
/6 Rosila /arnicata
JJ Roslta plllmmero~

79 Rugog/obigcr ina haaeam.era.la
78 RIlgog/obig"ina mllamen.sis
77 Rugoclobigerlno rugosa

/88 JUehaJclnainclusa
14j Si/icoslgmuilina cl. puplexa
/69 Spll'Oplcclammlna baudooilllana
/9j Splroplcctammina denlala
21 Splroplcclamm/na rosula

/ 91 Sp/ropll"cfOmmllJo Sllllt,a/is
/ JO SlensiO<"ina bcuoriilormis
28 Stenslocino c1cllumtiana

/48 Slt'nsio£'inacl diction
J Sf cIIs;ocbro cxsclllpfa
2 Sl cnsioeino gracilis

JJ Sfensine/"a I,ommrrana
143 Tapponl"o sclmensiJ
138 Tal'panl"a tuberosa
10J Trla tynrlia cJovala
188 Trlat)'"plIa IrlalYlrrrl SU
104 Trif axlo d ,tbiu
121 TrilQxlo rggr r f
JO Trochom",lnu globigtr ;m1o""u
8' Valllluinrria larvij

8 Vursovirl/IJpauJroat
II J VeTlli"lIiJino mllrtlsttrl
110 VoloshillollrlJo oquUgrQ1JfflSiS
106 l/()/m.hillovrl la conko
IUS Voloshhlovrlla lalfl/lrl
41 1V1,;feillc-Jlo baltira

R- J-4 lpecimenl, C-.$-14 Ipecimenl , A->40 spec imen I



Table Ib

PI ASKI IG -l boreholeLU BART OW IG-2 b o re h o 1e
,------------------------- - - ,,- - --- - - - _ ._ ._ - - _._-- -- - - _ ._ - - -- - - ---- - - ,- - - - - - - - -- - - -- - -------.--------------.....,

L U 1.1 L 1 :-'; IG- 2 b 0 r e t, 0 1 e

\rAMP! MAASTRIC HTI AN

1/9 Abathnm phulns intermedius
I C)O Alubarninu do-s ontana
73 Allo morphinu polon ica sp.n,
84 Allomo rphi no trochoides
05 Allo mo rphineila contraria
Q f) Alknnnrphi ncl la Iubltnensis sp.n .

/ 23 Angulugavcli nel la gracili s
63 Anomalina incognito sp.n.

183 Anomulinoid es pingnls
JQ Archaeoglo bigcri na Cfl' 1aced
35 Arenobu lim inu conico
97 Arrnobnli minu Cllllea f cJ

1J4 Arenobnlimi no etcvota
IOC) Areno bulimin a min ntissi ma sp.n
IQ2 Arenubu limi na obesa
34 Arenobnlimin a presli i
19 Arrno buli m ino ptfschi
48 ..( rcnobulimino sph ucrica
66 Arenobu li mi na via/m';
30 Atosnnhragminm crass um

IX9 A taxaphragminm d cp ress um
136 Ataxoph ragm inm fa rtilr
IS I Ataxophr ogmium IV o\'{'ll SC

94 Atax ophragrni um r imosum
8 / Biedu fr oncis zki na bcaum onti

J18 Biedafrun ciszkin a noton icu sp.n.
IS7 Holivinu crassa
/4 7 Botivina decurrcns
61 Boi ivino incrassata
J8 Bolt vinoi dcs c1uVO III."i

22 Bolivin oidcs dcco ratus
JJ.~ Bolivi no idcs d cnsat u s ,"·IJ.n.
1J C) Boli vinoides draco
J70 Bolivinoidrs gigantcus
SQ Bolivinni drs ksevigatns
74 Botivinoid cs mi clniccttsi:..·
88 Bolivinoid r... m iliuris

152 Boli vinoidcs paleoc enicns
151 Boli vinoides pcterssoni
75 Bol ivi no id rs pu s tula t/iS
86 Bolivinoid cs sidcstrandensis

116 Corasocancrts cas pia
128 Cibicidoides bembix

6 Cibicldoidcs rriksilalcnsis
5 Ctbicidoides invol utus

60 Ctbtcidoidcs vottzianus
153 Corvpho stoma pla itu
148 Coryphostomclla tnblin cnsi:..·
43 Cribrrbcllo lacrimu

/7 2 Cribr cbcllo o vata
167 Doro thl a irregnlaris
166 Dorothiu pupa
17 I Eggerclt ina brevis
/87 Ellipsodtmorphino rara
/82 Ellipso idcl la tl ivergens
80 Ellipsoidcllo groci lli mu
92 Etlinsnidcltu kuglcri

IJ / Elltnsotdetla polon ica
HO Eouvigcrino gracilis
/14 Eonviger i na serrata

14 Eponidcs bico/1 ve:ws
119 Epollidcs cO/lci nnu
122 Eponitfes do rs()('o /II 'CXIIS
112 EI' 0nhk.( j ran kci
65 Ep Otlid l's karHclli

/ 68 Fro /ldiclllJr ia hi/orm i,\'
174 GillIl/ ryi1l tl j ra ll kd
87 G,II{(/ ryi ll (/ f ,y r am icl a ta
68 G,uulry:ll a r /l;':OSI1

162 Gm'rlil/d/tl (lw f"
14 1 Cll\'clilld la n w /rl/a llat. )
19 6 Gm 'CIi " " /l a cO.\! IIIM a
165 Cm'('/i"dl,lllt/ll inl
154 Gavdi nn 'I{/ l:tlll kilw(,!f si .,

()6 Gaw,l iI /('l la mWI/crl'It'/l si s
to l (;m'I 'lin d l ,lfwrlllslI
57 (;/ I\ '('Ii Ill'1I 11 pU .'O llhallllOllll i sp.n.

16() GI/ \·,·/i'lI l ·/.','.\ahl.,·troem i
() GI!\ ,t'1i1ll'1I11 s/clligl'ft l

1\") G","'CIi fl( ·l la 1l'lI ll iss im a
64 Gi/\'c1i nl' II ' l /l mbilict.lf/l la
10 CII\ 'C' I ;' I(,/ltI \'(l1/I!Wl/Si...
55 G/ob i;':l 'r in c/{o id ('s abbert/l l fll s
71 G/oh i j.!crill d /oidcs asperus
72 GlohiJ,:l'rinclloidcs d lrl'llbN:,:i

163 Globi;:N i nr l lt, i dc.( nI/J.l/ispi ll /i .fi
127 Globwnfali/n l'!11(!l'cl1sis

4 G/O!xJ"ol ,,· jjU·,\ l11 ich('lil1iaflIlS
.M G /obo reJl' llilc.\ r1lulfis£'/'tIIS
() I G/obo(TlI/ I('tl l1<1 arC,1
47 G/oboITltl l t'U/1lI ob/f.,'lfiJ
45 G /oho :nll/ c·tl l llI r li gosa

/ 3 3 Gl obotrll/lCI"Ii ·/I,l htl\',,/I/'/I.'Ois
107 G/obotm nC'I!li'//a lII illll l tl
144 G/oholrll fJn.lll(' II" " .\'(·lu/(llIt'
173 Globlllina lacrim ,'
31 GO(·.\('lIo ru S:OSu
83 G/f lf ll / i l/ II lr i ;':OIlII lo

131 ( ;Yf l /:'. ,' ; IIOI'; ,'.\ b i r ' / f.l"IIII \
( 1) C'.\'roid i '/l 'idl '.\ 1:/ 01/0.\/1 ,\

I Osangntoria cordierianu
1 S tensioeinu grucili...
J S tens ioeina cxsculptu
4 Globorotuiit es miclt cli" i./l l t / ~

5 Ctbtcidotdcs involutns
6 Cibici do idcs criksdulvns i -c
7 Mu rglnotrnnca nu bllll(}idl · .~

8 vur sovietto pazdro ae
9 Oa vetin etto su-lligrru

10 Gavetinctto vombcn sis
I I Hrt crohrlix carinata
/2 Pravbulim ina rvus si
13 Hctcrohelis globocarino tu
/4 Epnnidcs biconvrxu»
15 S trnsioei na po ntmcrv nu
16 Ro...ita forni cata
17 Orbignyna vuriab ilis
18 Gvrnidinoides I,itid ll\
/9 A~chtlc"KI(jbiKcrirlo1 ('fc ·tO('j ', l

20 M urginotruncan u Iill ll l'lCIIIlI

2 I S/l iroplec tamn :i ncl ro.'".I,l
22 Bnl ivi no ides dl 'ClJrulllS
23 Heterohclix Imlenr'l
24 Hctcrohrl is /ll/lId uIJtu ...'
2S Puttcnia cn -tuccu
26 Hetcrostomc lla j(l\'I 'O/IJfa
27 Hctcrohclix (l/ll /Ill' ,)

28 S tensioc inu clcmcntinna
29 Arrnobulimin a puschi
JO Atux ophrugm inm c:rU .\S/ll1l

J / GOt'.w·lla rugosa
J2 Hctcrohciix mo rcm ani
J3 Rosita plummerac
J4 Ar" f/ohuiim ill a prrsli i
'35 Arrnn buliminu nlll;n l
36 (i lo borOlali tcs m nl tisrptu s
J7 Marginotr uncanu marginat-r
JS Pruebulimi nu abtnsu
J() Pvrumidinu triungnlvriv
40 l' rucbulimi na tocvts
4 1 wh itcinclla baltica
42 t tetrr ohrt!x robfl'itll
43 Cri brcbello tacrimu
44 Hrt crn hrl ix (HClldIW/tJ" :t!O.\,l
45 (1'lo!Jotrtlll canu rugosu
46 1.//J>li u ll luhli ll C'/ '\i .\
47 ( ;I(I/,ot rwI Ctlllll lI hlif j /hl
48 Arcnobuliminu .\ /J11l1 l'fica
4(j Qnadrimurphinu varsovicns is vp.n.
50 Trnch umminu J,:!tJhh:rrill i!orm is
51 Pscudouvigerln a mgosa
52 Hcdberge/la telatyncnsis sp.n:
53 Laxo stom um eleyi
54 Pullenia jarvisi
55 Globigerinelloidcs abbrrJntus
56 Pleurostom clla subnodosa
57 Gavelinella postthulmanni sp.n:
58 Boltvin otdcs clavatus
59 Orbignvna OVQt a

60 Cibictdoides voltzionu s
6 1 Bollvl na incrassata
62 Orbignrrta inf/a tJ
63 A nomali .'1a i ncognita Sp ./1.

64 Ga vclinc !!a !tmbilicatula
65 E po'lides karsfen i
66 .A renobulim i ll a vi a/ovi
67 Plect ina ru thenica
68 Galldr )'ina rugosa
69 Gy~oidilioides glooo.lls
70 H eterohclix pseud o' e.\ scrl1
7I Globigcr inelloid es lIVW rtl ."

72 Globib eri nt' l!oidcs ehrr 'lbcrgi
73 Allomorphil1a PO IOl1 l (' '1 sp.ll.
74 Bo/i \·ino idrs mi r l:t:'ccl!si.'l
75 Boli vitloi drs pust/llurus
76 Praebu lim ina carSf!var
77 Rugag/obigcrina rui:os a
78 Rugog/obigt~rina mi?amclis,',:
79 Rugog/obi!:erina hex ocatli cr<; tJ
80 EW,,;oide,'!a giacillirr.a
8 1 B ied4 1'/l1K is:k i.'lQ beCIUljO,'l :i
82 Gal'clin t'llJ (mu:'ssi,,;;]
83 Grlftulin a trigorw la
84 A!lom nrp hin a trochoid".\·
85 Valv;Jli ll cr ia lacds
86 Boli\'illoidrs sidestrnnccll.\ is
87 GalJdr}'ina fJyral7t.lc;arl1
88 Bolil'illoides rr.iJia ,l'i ~

89 Bolh·itlOfdes lac\,i g:I: II.(
90 Allotnorphi nella lll b.'it ;I'/ ISis sr ·{/.
9 I Globotmncana c rca
92 Ellir soidclla kll t;/cr i
93 Jlcterostonzellu rugo,.; ·)
9.J A tllxophra ;.:miw n rir.IOS/l111
95 /~./Iom(lrphinella cOlltru r ia
96 C{Jv('!il1e/1.1 m{JlltcrelCII sis
97 A.ft."/lobll lim ill a CIlll( 'lJ~u

98 Prae bll li m i na pan'llla
(If) /! ,"'l'r,-:hrli\- str:'ara

hl(} p .\'ra'll idin IJ, ....Iita

C

C A

I

11

C A

C
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Correlation table

hrubieszmoiensis GAWOR-BIEDOWA, 1992, Nodosarella suturicostata GAWOR-BIEDOWA, 1992, Fur
senkoina polonica GAWOR-BIEDOWA, 1992. Most of these species range into the upper Maastrich
tian (Table 3). However, numerous foraminifera, such as Ellipsodimorphina cretacea GAWOR
BIEDOWA, 1992, Gavelinella tenuissima GAWOR-BIEDOWA, 1992, Lublina lublinensis (GAWOR
BIEDOWA, 1987), Eponides dorsoconvexus GAWOR-BIEDOWA, 1992. Ellipsodimorphina hrubieszotoiensis
GAWOR-BIEDOWA, 1992, Nodosarella suturicostata GAWOR-BIEDOWA, 1992 and Fursenkoina polonica
GAWOR-BIEDOWA, 1992, do not cross the boundary of the lower Maastrichtian.

Boreho1e Lublin IG 2 yielded samples representing the lower part of the lower Cam
panian, Le. Bolivinoides decoratus Zone (GAWOR-BIEDOWA 1984). Boreholes Tyszowce IG 1,
Piaski IG 1, Lubartow IG 2 and Gorzkow IG 1 include the lower Campanian Gavelinella
monterelensis Zone (Tables 1 and 2). Lower Campanian deposits have not been cored in Doro
hucza IG 5 and Te1atyn IG 1 boreholes.

Upper Campanian

The upper Campanian is developed in most cases as marly limestone, often with marly
laminae and streaks, sometimes with black chert, in the top passing into marls (Lublin IG 2,
Lubartow IG 2, Piaski IG 1). In the south (Tyszowce IG 1 and Telatyn IG 1) marly limestones
characterize only the lower part of the section, the rest being developed as marls.
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These deposits have been attributed to th e upper Campanian as they contain, together
with such species as Stensioeina clementiana (dJO RBIGNY) , S. exculpta (R EUSS) , S. gracilis BROTZEN
which do not occur in the Maastrichtian (H ART et al. 1981, KOCH 1977, GAWOR-BIEDOWA
and WITWICKA 1984), Bolivina incrassata REUSS, Stensioeina beccariiformis (WHITE) and Rosita
contusa (CUSHMAN). Bolivina incrassata REUSS appears, bo th in the Boreal and Mediterranean
zones, in the upper Campanian (SLlTER 1968, GORBENKO 1974, KOCH 1977, HART et al. 1981.
KAPTARENKO-TsCHERNOUSOVA et al. 1979, GAWOR-BIEDOWA and WITWICKA 1984). Stensioeina
beccariiformis (WHITE) ranges from the Neancyloceras phaleratum Zone, according to the zonation
by BLASZKIEWICZ (1984) and GAWOR-BIEDOWA and WITWICKA (1984) in the Polish Lowlands.
In the Outer Carpathians this species has been noted in the Campanian and Maastrichtian,
and also probably in the Paleocene by LISZKOWA and MORGIEL (1984) who, however, did not

SI. g<>
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Correlation tab le

subdivide the Campanian. BROTZEN (1945) had found specimens of this species in the Maastrich
tian deposits in borehole Holl viken, and determined them as Pseudouvalvulineria vombensis (recte
Gavelinella, see page 173). It is also described from Paleocene of the Polish Carpathians, where
it is common (SZCZECHURA and POZARYSKA 1974). Rosita contusa (CUSHAMN) was
recorded for the first time in upper Campanian deposits by POZARYSKI and
WITWICKA (1956) . Later, it was described and illustrated from the upper Campanian from
Mielnik in the Polish Lo wlands (BIEDA 1958). The age of deposits containing this species in
Mielnik was confirmed by POZARYSKI (1960) and PERYT (1981). Correlation of its stratigra
phical range, in the Polish Lo wlands, with the standard macrofaunistic zonation of BLASZ
KIEWICZ (1984), was presented by GAWOR-BIEDOWA and WITWICKA (1984) . It is thus inter-
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Foraminifers recorded from the Campanian and Maastrichtian of Eastern Poland
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esting that ROBASZYNSKI et al. (1984) and CARON (1985) consider it as occurring only in the
upper part of the Maastrichtian. The present material of upper Campanian age is richer in
foraminifera than the lower Campanian deposits. In the upper Campanian the following
planktonic foraminifera (not observed deeper) occur: Pseudoguembelina, Globotruncanella and
Rugoglobigerina. Among the genera is Corystomella GAWOR-BIEDOWA. Among new species
occurring only in the upper Campanian is Stensioeina pulchra sp. n. Such species as Cribrebella
fusiformis (GAWOR-BIEDOWA), 1987, Ellipsodimorphina po;:;aryskae sp. n., Ellipsoglandulina varso
viensis GAWOR-BIEDOWA, 1992, Bolivina witwickae sp. n., Coryphostomella lublinensis GAWOR
BIEDOWA, 1987, Allomorphina lublinensis sp. n., Ellipsoidella inflatocamerata GAWOR-BIEDOWA, 1992,
Biedafranciszkina polonica sp. n., (Tables I, 2, 3) have not been noted older than the upper
Campanian. Ellipsoidimorphina po;:;aryskae sp. n., Ellipsoglandulina varsoviensis GAwoR-BmDowA,
1992 and Allomorphina lublinensis sp. n. do not occur higher than the lower Maastrichtian,
the remaining species being also known in the upper Maastrichtian (Tables 1,2,3). All three
zones of the Campanian, according to the zonation by GAWOR-BIEDOWA (1984), are repre
sented in Tyszowce IG 1. Only core of the Stensioeina beccariiformis Zone has been investigated
from Lubart6w IG 2, whereas core from Lublin IG 2 belongs to the Bolivinoides miliaris and
Rosita contusa Zones. Samples from boreholes Telatyn IG 1 and Gorzk6w IG I represent the
Rosita contusa Zone.

Maastrichtian

Both Maastrichtian substages occur over the entire studied area with rich foraminiferal
assemblages comprising numerous new species.

Lower Maastrichtian

According to KRASSOWSKA (1986), the lower Maastrichtian deposits consist of two different
lithological units. The lower is commonly of light-grey marls, sometimes with thin intercala
tions of opokas (Tyszowce IG I). The upper part of this substage consists mostly of marly
limestones and chalk-like marly limestones, sometimes with intercalations of marly chalk
(e.g, Lublin IG 2, Piaski IG I, Gorzk6w IG I). In Telatyn IG I and Tyszowce IG I the lower
Maastrichtian is represented only by marly limestones; marly chalk in Dorohucza IG 5.

Foraminifera are abundant in all th ese lithological units and their Maastrichtian age is
indicated by the presence of: Pseudouvigerina cristata (MARSSON), Neoflabellina reticulata (REUSS),
Bolivinoides peterssoni BROTZEN, Bolivinoides paleocenicus (BROTZEN), Cibicidoides bembix (MARsSON).
A lower Maastrichtian age is indicated by Angulogavelinella gracilis (MARSSON) and Gavelinella
complanata (REUSS). Neoflabellina reticulata (Rsuss) and Bolivinoides peterssoni BROTZEN belong
to species generally regarded as index taxa for the Maastrichtian in the European Lowlands
and the British Isles (HILTERMANN and KOCH 1962, HART et al. 1981).

Discorbina gracilis MARSSON (recte Angulogavelinella) has been described for the first time
by MARSSON (1878) from the lower Maastrichtian deposits of the Rugen Island. POZARYSKA
(1954: 267), who was the first to point out the index species of the Upper Cretaceous in Central
Poland, refers to Pseudovalvulinella gracilis (MARSSON) (recte Angulovalvulinella) as "form not very
common, but important stratigraphically as it occurs only in the lower Maastrichtian". It
may be noted that POZARYSKA (op. cit.) correlated the stratigraphical ranges of these forami
nifera with the modified macrofaunistic zonation, (POZARYSKA 1954, Table 1). The stratigraphic
range ofAngulogavelinella gracilis has been confirmed in numerous studies of the lower Maastrich
tian deposits from deep boreholes by GAWOR-BIEDOWA and WITWICKA (1984). KoPAEVITZ,
BENIAMOVSKIJ and NAIDIN (1987) are of the opinion that Angulogavelinella gracilis (MARSSON)
occurs in the lower Maastrichtian deposits of the entire European paleobiogeographic area.
2 - Palaeontologia Polonica 52
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This was based on the correlation of macrofaunistic zones of NAIDIN et al., with the macro
faunistic zonation established for the Polish Lowlands, by BLASZKIEWICZ (1984a, b), Table 13.
One should add that in the older Soviet literature different authors referred to this species as
occurring also in the upper Campanian, as indicated in the present paper (p. 163). The phylo
genetic lineages of the genera Gavelinella, Angulogavelinella, Bolivinoides, Bolivina Neoflabellina
are considered by many authors, as by POZARYSKA (1954) and KOPAEVITZ, BENIAMOWSKIJ
and NAIDIN (1987), as most important for the stratigraphic subdivision of the Maastrichtian.
Also Gavelinella complanata (REUSS), like Angulogavelinella gracilis (MARSSON), appears in the
lower Maastrichtian in the European paleobiogeographic area (KOPAEVITZ, BENIAMOWSKIJ
and NAIDIN 1987). There are, however, different opinions among Soviet students concerning
the stratigraphic range of this former species. VASSILENKO (1954) states, for example, that it occurs
in the Maastrichtian of the Russian Platform and Western Siberia, whereas GORBENKO (1974)
recorded it in the upper Campanian in these areas. In the Polish Lowlands, Gavelinella com
planata (REUSS) appears simultaneously with Angulogavelinella gracilis, noted first by WITWICKA
(1961), and confirmed by further studies (GAWOR-BIEDOWA and WITWICKA 1984).

The Campanian/Maastrichtian boundary, in the type locality area of the Maastrichtian,
was investigated by ROBASZYNSKI et al. (1985), who studied the lithology, nannoplankton,
pollen, spores, foraminifera, ostracodes and macrofauna at Halembaye (SE of the Belgian
Limburg) and in the area around Beutenaken (SE of the Netherlands Limburg). It was decided
(BIRKELUND et al. 1984) that the Maastrichtian begins with the appearance of Belemnella
lanceolata (SCHLOTHEIM) agreeing with the opinion of many students, including BLASZKIEWICZ
(1979, 1984a). In the city of Maastricht establishing this boundary happens to be difficult
because of the erosional gap at the stage boundary. The boundary interval is best developed
in the borehole "Beutenaken", where the Campanian and Maastrichtian strata are separated
by the Slenaken omission hardground.

Such a gap is absent in the Lublin region, thus allowing for more detailed observations of
the ranges of foraminifera and other groups across the Campanian/Maastrichtian boundary.

The lower Maastrichtian deposits are rich in genera and species. The following genera of
benthic calcareous foraminifera are newly recorded: Pazdroella GAWOR-BIEDOWA, 1987, Triaper
turina GAWOR-BIEDOWA, 1987, Q.uadriaperturina GAWOR-BIEDOWA, 1987, Sliteria gen. n. New
species have been noted in all three foraminiferal groups, i. e. planktonic, calcareous benthic
and arenaceous: Heterohelix varsoviensis sp. n., Heterohelix suwalkensis sp. n., Q.uadriaperturina
varsoviensis GAWOR-BIEDOWA, 1987, Allomorphina polonica sp. n., Coryphostomella telatynensis
GAWOR-BIEDOWA, 1987, Bolivinoides dentatus sp. n., Pazdroella olgae GAWOR-BIEDOWA, 1987,
Triaperturina polonica GAWOR-BIEDOWA, 1987, Stensioeina bella sp. n., Pseudouvigerina telatynensis
sp. n., Cribrebella ovata GAWOR-BIEDOWA, 1987, Sliteria varsoviensis sp. n., Ellipsodimorphina rara
GAWOR-BIEDOWA, 1992, Ellipsodimorphina variabilis GAWOR-BIEDOWA, 1992, Hormosina telary
nensis sp. n. Numerous among them, such as Q.uadriaperturina varsoviensis GAWOR-BIEDOWA, 1987,
Pazdroella olgae GAWOR-BIEDOWA, 1987, Triaperturinapolonica GAWOR-BIEDOWA, 1987, Stensioeina
bella sp. n., Bolivinoides dentatus sp. n., Hormosina telatynensis sp. n., Coryphostomella telaiynensis
GAWOR-BIEDOWA, 1987, Ellipsodimorphina variabilis GAWOR-BIEDOWA, 1992, and Pseudouvigerina
telatynensis sp. n. All of these have been found only in lower Maastrichtian sections. The
remaining species disappear at various levels of the upper Maastrichtian (Tables 1, 2, 3).
There is an increase in the number of species and specimens of such planktic foraminifera as
Globotruncana, Rugoglobigerina and Hedbergella in the lower Maastrichtian in relation to the
Campanian. Specimens of the genus Schackoina have been found only in the lower Maastrich
tian. Numerous species of the above genera are limited to the Maastrichtian, as is the case
outside the study area, for instance Heterohelix navarroensis Loeblich Globotruncanafalsostuarti SIGAL,
Rugoglobigerina hexacamerata BRONNIMAN (BIRKELUND et al. 1984, ROBASZYNSKI et al. 1984, CARON
1985).
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Upper Maastrichtian

19

The lithology of the upper Maastrichtian deposits is variable. In boreholes Lublin IG 2,
Lubartow IG 2 and Gorzkow IG 1 the following section has been described (from bottom to
the top): marly chalk-like limestones (only Gorzkow IG I), marly chalk, followed by chalk
with marly chalk intercalations, followed by marly chalk with frequent marl laminae with
interlayers of marls. Then follows a series of intercalating marls, opokas, marly limestones and
marly chalk. Only in Lublin IG 2 and Lubartow IG 2, are the uppermost Maastrichtian
deposits assigned by KRASSOWSKA 1986 to the Zyrzyn Beds (POZARYSKA 1965, 1967a). They
are most probably separated, as in Zyrzyn IG I, from the underlying deposits of the upper
Maastrichtian by a hardground. In both boreholes, the upper Maastrichtian, is overlain by
Lower Paleocene.

The thickest and the most completely developed section of the upper Maastrichtian has
been found in borehole Gorzkow IG 1. The ammonites Hoploscaphites aff. constrictus crassus
(I.OPUSKI), Hoploscaphites cf. constrictus (SOWERBY) and Belemnella kaeimirooiensis (SKOLOZDROWNA)
occur in the topmost strata of this substage (over an interval of 70 m) which are represented by
opokas and subordinate marls. The upper part of these deposits was correlated by KRASSOWSKA
(unpublished reports 1976-1988) with the Zyrzyn Beds.

As a result of epigenetic erosion, the upper portion of the upper Maastrichtian deposits
has been lost and is absent in the Piaski IG 1.

The strata occurring in Dorohucza IG 5 underwent the strongest erosion. The upper
Maastrichtian is formed of marly chalk, chalk and thick marls (fig. 2). The ammonites Hoplo
scaphites tenuistriatus (KNER) and Hoploscaphites constrictus constrictus (SOWERBY) have been found
in the chalk, whereas the marls yield Hoploscaphites sp. The foraminifera subzone Bolivinoides
giganteus of the Anomalinoidespinguis Zone (GAWOR-BIEDOWA 1984) is absent from this borenole
indicating that strata of the Hoploscaphites constrictus crassus Zone have been eroded.

The upper Maastrichtian deposits occurring in the south eastern part of the study area
are formed in lower part of light grey marly lim estones, rather soft, with varying carbonate
content and, above, by white-grey, chalk-like marly limestones with remains of baculitids
(Telatyn IG 1) or light grey marly and very soft chalk (Tyszowce IG 1, KRASSOWSKA 1976).

In Tyszowce IG 1, the ammonite Hoploscaphites tenuistriatus (KNER) has been found, at
a depth of 107.0 m, and Hoploscaphites constrictus constrictus (SOWERBY) at a depth of 89.20 m.
The presence of Bolivinoides giganteus HILTERMANN and KOCH indicates, however, that the higher
microfaunistic zone of th e upper Maastrichtian is present, despite the absence of Hoploscaphites
constrictus crassus (I.OPUSKI). Nevertheless, one should note that the absence of foraminifera
characteristic of the uppermost upper Maastrichtian (e. g. Cibicidoides commatus (VASSILENKO»
suggests that these strata have been eroded.

Species indicative of the upper Maastrichtian are: Gavelinella gankinoensis (NECKAJA),
Gavelinella danica (BROTZEN), Anomalinoides pinguis (JENNINGS), Gavelinella sahlstroemi (BROTZEN),
Osangularia peracuta (LIPNIK) and Praeglobobulimina imbricata (REUSS). These are accompanied
by Cibicidoides involutus (REUSS), which disappears with the end of Maastrichtian, and many
others species which occur in both the lower and upper Maastrichtian (Tables 1, 2, 3).
These species range through the whole Maastrichtian in the Polish Lowlands, some being
present even in the Paleocene (Tables 1, 2, 3 - which is indicated by arrows). The upper
Maastrichtian can be subdivided into two parts, both on the basis of foraminifera and macro
fauna.

In the uppermost upper Maastrichtian Bolivinoides giganteus HILTERMANN and KOCH,
Paralabamina toulmini (BROTZEN), Pyramidina prolixa (CUSHMAN and PARKER), Gavelinella mariae
(JONES) and Karreria fallax RZEHAK occur; the two latter species occurring also somewhat
lower in the profile. Considering the macrofauna, and as noted by GAWOR-BIEDOWA (1984),
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and GAwoR-BIEDOWA and WI'IWICKA (1984), the lower part of the upper Maastrichtian,
distinguished on the base of foraminifera, can be correlated with the Belemnitella juniorZone and
the upper one corresponds to Hoploscaphites constrictus crassus Zone. The foraminifera indicate
also that the topmost horizons of the upper part of the upper Maastrichtian are present in
Gorzkow IG 1. Cibicidoides commatus (VASILENKO), which has been found in the same part of
the profile, occurs also in the Zyrzyn Beds and Paleocene in the Polish Lowlands (POZARY
SKA 1965).

The foraminiferal assemblage of the topmost strata of the Maastrichtian from Gorzkow
IG I is especially noteworthy because of its uniqueness. It contains species such as Guembelitria
ornata sp. n., Bolivina aleksandrae sp. n., Bolivina praecrenulata sp. n., which have not been en
countered in other boreholes. Fortunately, these strata also have macrofaunal documentation
[Hoploscaphites aff. constrictus crassus (l.OPUSKI) at 57.7 m, H. cf. constrictus (SOWERBY) 32.1 m,
Belemnella kazimirooiensis (SKOLOZDROWNA) at the depth 31.8 m] confirming the foraminiferal
dating. So far, the Zyrzyn Beds in Poland were considered as the topmost strata of the upper
Maastrichtian (POZARYSKA 1965, 1967). In Zyrzyn IG I they occur above the hard ground
and contain Belemnella kazimirotensis. They originated under rather specific sedimentary con
ditions and comprise fewer foraminifera (POZARYSKA 1965) than the topmost part of the upper
Maastrichtian from Gorzkow IG I. Absence of traces of solution in this borehole allows us to
suppose continuous sedimentation and that the upper Maastrichtian section is complete. The
Zyrzyn beds in Zyrzyn could then represent a shortened section of the topmost strata of the
upper Maastrichtian. It seems to be evidenced by remains of these beds present in some loca
lities investigated by POZARYSKA.

In the study area, new species are rare in the upper Maastrichtian deposits in comparison
with those from the Lower Maastrichtian deposits. Except for those occurring only in Gorzkow,
only Praebulimina dorohuczensis sp. n. has been encountered in these deposits. The upper
Maastrichtian foraminiferal assemblage is enriched in planktic genera Gansserina and Plano
globulina.

In all the boreholes the deposits of the discussed substage belong to the Anomalinoides pinguis
Zone, according to the zonation by GAWOR-BIEDOWA 1984. The foraminifera from both sub
zones have not been investigated from all the boreholes. In Dorohucza IG 5 the lower subzone
Gavelinella gankinoensis is associated with Hoploscaphites tenuistriatus (KNER) (depth 100.1 m),
and thus corresponds to the Belemnitellajunior Zone. The macrofauna clearly confirms the micro
faunistic zonation. The strata of the subzone Bolivinoides giganteus of the Anomalinoides pinguis
Zone had been removed from the borehole Dorohucza IG 5. Both subzones have been studied
in the remaining boreholes except in Lublin IG 2, where only G. gankinoensis was available.
In the particular boreholes the topmost strata of the upper Maastrichtian had been eroded to
a different extent (above).

One hundred-and-fifty-four species of foraminifera have been studied (Table 3) from the
topmost strata of the Maastrichtian. The transitory MaastrichtianjPaleocene strata in Lublin
IG 2 and Lubartow IG 2, unfortunately were not cored . The only planktonic genus to persist
into the Tertiary (LOEBLICH and TAPPAN 1964, CARON 1985) is Guembelitria. Of the 20 genera
of the benthic arenaceous foraminifera noted here, 17 occur also in the Tertiary (LoEBLIcH
and TAPPAN 1964). Telatynella, Varsoviella and Voloshinovella have not, so far, been found in the
Tertiary. Of the 43 calcareous benthic foraminifera described, 40 genera occur also in the
Tertiary (LOEBLICH and TAPPAN 1964). Only 3 genera, i. e. Cribrebella, Ellipsoidella and Allo
morphinella have not been noted in the Tertiary deposits. As it follows from the analysis of the
material from the Cretaceous/Tertiary boundary (JAEGER 1987 in GRAMMAN 1988: 412)
the catastrophie changes of the biota at this boundary are not so obvious as it was for long sup
posed. According to SZYMANSKI (1987), most families of the planktic foraminifera and about
halfof the benthic became extinct at the end of the Maastrichtian. TAPPAN and LOEBLICH (1988)
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suggested that 45% of foraminiferal genera occurring in the Cretaceous became extinct at
the end of the Maastrichtian. However, 160 genera survived till the Tertiary. In the case of
foraminifera it is rather difficult to speak about a rapid extinction, and it concerns not only the
Cretaceous/Tertiary but also the Lower Cretaceous/Upper Cretaceous boundary. Extinction
of some forms is here accompanied by the appearance of new taxa.

In the study area most offamilies, genera and species newly described from the area appeared
during the Campanian: in the lower Campanian two new families, 5 new genera and 18new species
but in the upper Campanian only one new genus and 9 new species. The increase in rate of appe
arance is marked anew in the lower Maastrichtian when 4 new genera and 15new speciesappeared
while in the upper Maastrichtian only 4 new species and no new generaare recorded. The order of
appearance and disappearance ofspeciesknown also from other areas is presented in Table 3. One
should also note, that some of the genera described from the Lublin Chalk occur also in the
Maastrichtian deposits of Belorussia: Telatynella, Varsoviella and Coryphostomella (AKIMEZ,
letter communication, 22 December 1988). LOEBLIcH (written information) has encountered
specimens of the genus Telatynella in the Cretaceous of western Germany.

SYSTEMATIC PART
Order Foraminiferida EICHWALD, 1830

Suborder Textulariina DELAGE et HEROUARD, 1896
Superfamily Rzehakinacea CUSHMAN, 1933

Family Rzebakinidae CUSHMAN, 1933
Genus Rzehakina CUSHMAN, 1927

Rzehakina inclusa (GRZYBOWSKI, 1901)
(pI. 1: 2)

1901. Spiroloculina inclusa GRZYBOWSKI: 260, pI. 7: 20.
1960. Rzehakina inclusa GRZYBOWSKI; GEROCH: 63, pI. 4 : 11.
1969. Rzshakina inclusa (GRZYBOWSKI); GRUN: 315, pI. 67: 1-3.
1970. Reehakina inclusa (GRZYBOWSKI); NEAGU: 36, pI. 1: 21, 23.
1974. Rzshakina epigona inelusa (GRZYBOWSKl); Hn.TERMANN: 43, pI. 5: 8, 29-33, 37-41, pI. 6: 7, 18-26.
1984. Rzehakina inclusa (GRZYBOWSKl); GEROCH and NOWAK: pI. 3: 11, pl, 5: 26a-d.
1984. Rzehakina inclusa (GRZYBOWSKl); LISZKOWA and MORGIEL: 200, pI. 119: 2, 3, 4.

Material. - Ten variously preserved specimens.

Dimension (in mm):
IG Nos.: 45700/88/F 4570l/88/F 45702/88/F
length 0.672 0.768 0.696
width 0.360 0.432 0.600
thickness 0.170 0.146 0.120

Variability. - Intraspecific variability is expressed mainly in the thickness of a test (see
dimensions) and a degree of visibility of chambers on the test surface. All specimens have
a characteristic shape of pumpkin stone. While the test is supplied with a narrow, rounded
periphery middle part of the test is smooth, without visible division into chambers, whereas
outlines of poorly convex chambers can be noted on others. One can see under immersion oil
that the test is evolute and comprises two coils. Each of them contains two tube-like chambers
of the equal width along the whole length. They are arch-like curved, and connected in the
upper and lower portions of the test. Embrional chamber elongated, centrally located.

Remarks. - GRZYBOWSKI (1901) noted that the outer whorl embraces totally inner
coil, which is the main difference between the holotype and the investigated specimens. The
description by LISZKOWA and MORGIEL (1984) agrees with the present specimens, the only
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difference is that the younger chambers are not wider than the older ones, thus not covering
older chambers in the investigated specimens. One has to stress, however, that the outer fea
tures of the investigated specimens are the same as in the specimens described and illustrated
by GEROCH (1960), GEROCH and NOWAK (1984) and LISZKOWA and MORGIEL (1983) (see
synonymy). Both, SEROVA (1969) and HILTERMANN (1974) included Rzehakina inclusa (GRZY
BOWSKI) into the Rzehakina group with involute coiling of the test. The studied specimens
display evolute test, which is well visible in immersion oil. The discussed specimens resemble
Silicosigmoilina californica CUSHMAN et CHURCH 1929, as presented in the paper by SLITER (1968,
1: 13a-b, non 14, 15a-b). They differ from genus Silicosigmoilina CUSHMAN et CHURCH 1929
in having slit-like aperture without tooth. The specimens described by GRUN (1969) differ
from the Polish specimens in having calcareous, and not siliceous test. Only cement is siliceous
in the Austrian specimens.

Distribution - Polish Lowlands: borehole Lubart6w IG 2 - upper Maastrichtian;
boreholes Tyszkowce IG 1, Gorzk6w IG 1, TeIatyn IG I - lower Maastrichtian. Outer
Carpathians - Senonian-Paleogene. Czechoslovakia: Carpathians - Upper Cretaceous
Paleocene. Romania and USSR: Carpathians - upper Senonian. Germany - Upper Creta
ceous. Pacific region - Campanian-Maastrichtian.

Genus Silicosigmoilina CUSHMAN et CHURCH, 1929
Silicosigmoilina cf. perplexa ISRAELSKY, 195I

(pI. I: I)

45705/88/F
0.480
0.240
0.120

45704/88/F
0.528
0.240
0.170

Material. - Seven variously preserved specimens.

Dimensions (in mm):
IG Nos.: 45703/88/F
length 0.600
width 0.312
thickness 0.194

Description. - Test siliceous, fine-grained, smooth and milk-white, with oval or quadran
gular transverse section. Oval specimens have 3 chambers marked on both sides of the test.
Two of them located on a margin of the test are arch-like curved, narrow, slightly convex
and each occupies half of the test length. Only one chamber is marked in the middle of the test.
Narrow-oval specimens display 3 chambers, which are slightly curved and poorly convex,
on one side of the test, and 2 chambers on the opposite side. The both types of tests, when in
immersion oil, show 5 chambers on one side and 3 or 4 chambers on the opposite side. The
chambers are located in different planes. Younger chambers partly cover the older ones. Aper
ture with tooth, in both cases situated on a Iow neck.

Remarks. - Widely-oval specimens, which are apparently composed of 3 chambers,
resem ble mostly Silicosigmoilina perplexa ISRAELSKY, 1951. They differ from this last species in
having a fine-grained test, in the absence of a lip on the top of apertural neck and in different
stratigraphic range (upper Maastrichtian and not Upper Paleocene) .

. Distribution. - Poland: borehole Dorohucza 5, Lubart6w IG 2, Piaski IG 1 - upper
Maastrichtian; Lublin IG 2 - lower Maastrichtian.
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Superfamily Honnosinacea HAECKEL, 1894
Family Honnosinidae HAECKEL, 1894

Subfamily Honnosininae HAECKEL, 1894
Genus Hormosina BRADY, 1879

Hormosina sp.
(pI. 1: 3)

Material. - Twenty variously preserved specimens.
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Dimensions (in mm):
IG Nos.: 45706/88/F 45707/88/F 45708/88/F
length (without neck) 0.480 0.458 0.408
width 0.528 0.480 0.480

Description. - Test consists generally of spherical chambers, slightly flattened in their
proximal and distal parts, supplied with a long neck and round aperture. Owing to the
flattening the width of chambers is superior to the length (see dimensions). Opposite to the
neck, there is a small opening and a trace left by the neck of the previous chamber which broke
off. A test wall strongly rough and thick (which is visible in broken specimens), built of quartz
grains of different size and cemented with calcareous cement.

Variability. - Intraspecific variability is expressed in a shape of chambers (oval or
spherical), a degree of chamber flattening in the distal and proximal parts. The variability con
cerns also length differences of particular necks of chambers. Three embrional chambers have
been found, showing no opening opposite to the neck.

ReDlarks. - The chambers of this species resemble slightly chambers of Hormosina ovulum
(GRZYBOWSKI). They differ, however, in having rough, thick test, longer neck and in being
flattened in a vertical direction.

Distribution. - Poland: borehole TeIatyn IG I, depth 181.0 - lower Maastrichtian
(Lublin Chalk).

Hormosina telatynensis sp, n.
(pI. I: 4, 5)

Holotype: Specimen IG No. 45709/88/F, pI. 1: 4.
Paratype: Specimen IG No. 45710/88/F, pI. I: 5, and specimens 45711/88/F and 45712/88/F.
Type horizon: Lower Maastrichtian.
Type locality: Borehole Telatyn IG 1, depth 181.0 m.
Derivation of the name: from the name of the type locality.

Diagnosis. - Test composed of small quartz grains cemented with calcareous cement,
uniserial, consisting of flat chambers flattened in proximal and distal part, connected with
a long neck. The chamber with the neck has the shape of overturned funnel. Aperture round,
located at the end of the neck.

Material. - Ten isolated chambers and two specimens consisting of two chambers.

Dimensions (in mm):

IG Nos.:
length (without neck)
width

Holotype
45709/88/F

0.240
0.620

Paratypes
45711/88/F 45712/88/F

0.168 0.144-
0.528 0.456

Description. - Test rough, composed of small quartz grains, cement calcareous, chambers
flat, flattened in proximal and distal part, connected by a long neck. The chamber with the
neck has the shape of overturned funnel. A round opening, left by the neck which broke off,
is located on a flat surface of the chamber. Only chamber's periphery is flat on the opposite
side, whereas the middle part forms a wide base of the narrowing upward neck. Aperture
round, located on the top of the neck.
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Variability. - The investigated material consists of singular chambers of broken tests.
The variability is expressed in the size of chambers and the neck length. It is difficult, however,
to speak about variability while not having complete specimens.

Remarks, - The specimen illustrated by VERDENIUS and HINTE (1983) pl. 3: 12 (non 13)
under the name Hormosina excelsa (DYL~ZANKA), having funnel-shaped chambers, except the
embrional, may be conspecific with the discussed material. The considered species resembles
Reophax stellatus NEAGu, 1975 in the shape of chambers, and especially the specimen presented
on the pl. 5: 11. It differs from the last species in having smooth, not lobate chamber periphery
and in flat proximal surface of chamber.

Distribution. - Poland: borehole Telatyn IG 1, depth 181.0 m -lower Maastrichtian
(Lub1in Chalk). Norwegian-Greenland Sea - Eocene-Miocene.

Superfamily Lituolacea de BLAINVILLE, 1827
Family Lituolidae de BLAINVILLE, 1827

Subfamily Lituolinae de BLAINVILLE, 1827
Genus Lituola LAMARCK, 1804

Lituola cf. diformis (LAMARCK), emend. MAYNC, 1952
(pI. I: 8)

Material. - Twenty variously preserved specimens.

Dimensions (in mm) :
IG Nos.: 45713/88/F 45714/88/F 45715/88/F
length 2.260 2.400 1.920
width 1.920 2.260 1.440
thickness 1.440 1.440 0.960

Description. - Test planispiral, biconvex, slightly bilaterally flattened, nearly as wide
as thick, oval in outline with widely rounded periphery. Test wall thick, built of quartz grains
cemented with an abundant calcareous cement. The test surface smooth or poorly rough.
Separation of chambers not visible or poorly visible. Chambers interior simple. The youngest
chamber tends to be erect. Aperture sieve-like, located on a slightly convex apertural surface
of the ultimate chamber, consists of not .. numerous openings.

Variability. - Intraspecific variability concerns a degree of bilateral flattening of the
test (being always small), coiling of the test (planispiral or with one chamber uniserial) and
a degree of visibility of chamber separation on the test surface.

Remarks, - The shape of the test, a tendency of the ultimate chamber to be erect
makes the described specimens similar to Lituola difformis (emend. MAYNC, 1952). They differ
from the topotypes from Meudon (Paris Basin), designated by MAYNC (1952), in the absence
of marked sutures. Unfortunately, the holotypes of L. nautiloidea (LAMARCK) and L. difformis
(LAMARCK) from Meudon (south of Paris), have been destroyed during the second World War.

Distribution. - Poland: boreholes Piaski IG 1 and Tyszowce IG 1 - Maastrichtian
(Lublin Chalk). France: Paris Basin - Campanian (Belemnitella mucronata Zone).

45718/88/F
3.360
1.680
1.200

457I7/88/F
3.840
2.030
0.960

Lituola sp.
(pl, I: 9)

Material. - Twenty variously preserved specimens.

Dimensions (in mm):
IG Nos.: 45716/88/F
length 4.240
width 2.260
thickness 1.920
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Description. - Test initially planispiral, later recoiled, poorly bilateraly flattened.
Recoiled part usually 1.5 times longer than planispiral part. Test wall thick, composed of small
quartz grains cemented with a large amount of calcareous cement. Test surface rough, chambers
and sutures not visible in the planispiral part, and poorly visible in the recoiled part. Chambers
interior not divided. Aperture on a top of a final chamber, composed of numerous openings
of various shape.

Variability. - Intraspecific variability small. It concerns a degree of flattening of the
test and the length of recoiled part.

Remaeks, - The discussed specimens resemble mostly Lituola taylorensis CUSHMAN et
WATERS, 1929, in bilateral flattening of the test and its size. They differ from that species
in a division into chambers and sutures invisible in the coiled part of the test, and in poorly
visible in the recoiled part; they are also less bilaterally flattened. The investigated specimens
resemble L. taylorensis taylorensis CUSHMAN et WATERS described by VOLOSHINA (1965: 53-55,
pI. 2: I a-b, w, pI. 3: 2, 4) from the upper Campanian and Maastrichtian of Crimea in not
having visible chambers and septal sutures in coiled part of the test. VOLOSHINA regarded this
species as associated with the Cretaceous deposits. For the Paleogene, she distinguished other
subspecies of the species L. taylorensis CUSHMAN et WATERS.

Distribution. - Poland: borehole Piaski IG I, depth 402.10 m -lower Maastrichtian.

Superfamily Haplophragnliacea EIMER et FICKERT, 1899
Family Anunobaculinidae SAIDOVA 1981

Subfamily Telatynellinae GAWOR-BIEDOWA, 1987
Genus Telatynella GAWOR-BIEDOWA, 1987
Telatynella claoata GAWOR-BIEDOWA, 1987

(pI. 2: I a, b)

0.096
0.072

45724/88/F
0.144
0.144
0.120
0.240 (3 ch)

0.120
0.096

45723/88/F
0.144
0.168
0.144
0.360 (4 ch)

0.144
0.120

45722/BB/F
0.216
0.216
0.192
0.480 (5 ch)

1987. Telatynell« clavata GAWOR-BIEDOWA: 53, pI. 23: 6, pI. 24: I, pI. 26: 3, 4, pI. 28: 1.

Material. - Over 150 specimens with uniserial part broken off at a different length.

Dimensions (in mm):
IG Nos.:
length of coiled part
width of coiled part
thickness of coiled part
length of uniserial part
width of uniserial part in proxi

mal part
in distal part

Variability. - Intraspecific variability small and expressed in a more of less round or oval
outline of a streptospiral initial part of a test, in a degree of visibility of chambers in a coiled
part, as well as in a different degree of convexity of chambers in the uncoiled part of the test, if
visible at all. The initial, coiled part of the test is in all cases very poorly bilaterally flattened
(see dimensions). A uniserial part of the test, connected with the coiled part, is a little wider
than a distal one. No whole specimens have been found in the investigated material and its
exact shape is unknown.

Distribution. - Poland: boreholes Telatyn IG I, Lublin IG 2, Dorohucza IG 5 Piaski
IG 1, Tyszowce IG I, Lubart6w IG 2 - Campanian-Maastrichtian (Lublin Chalk).
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Telatynella telatynensis GAWOR-BIEDOWA, 1987
(pI. 2: 2)

1987. Telatynella telatynensis GAWOR-BIEDOWA: 52, pi. 23 : 5a, b, pI. 26: I, 2, pI. 28: 2.

Material. - Over 100 specimens with uniserial part broken off at various height.

Dimensions (in mm):
IG Nos.: 45719/88/F 45720/88/F 45721/88/F
length of coiled part 0.216 0.120 0.144
width of coiled part 0.192 0.168 0.168
thickness of coiled part 0.192 0.168 0.168
length of uniserial part 0.816 (9 ch) 0.360 (5 eh) 0.240 (3 ch)
width of uniserial part 0.120 0.096 0.096

Variability. - Variability is small and concerns a degree of chamber convexity in a coiled
part of the test. When chambers are considerably convex, hoof-shaped outline of this part of
the test is clearly lobate, while with chambers only slightly convex it is poorly lobate. As shown
by some almost total specimens, the width of the uniserial part of the test is the same along the
whole length, but no fully preserved specimens are known hitherto. The uniserial parts have
always been broken off at a different length. Usually specimens with a longer coiled part have
also a wider uniserial part of the test, but it is not a rule (see dimensions). On the other hand,
the width and thickness of the coiled part of the test are, as a rule, the same.

Distribution. - Poland: borehole Telatyn IG 1, Lublin IG 2, Dorohucza IG 5, Gorz
k6w IG 1, Lubart6w IG 2, Tyszowce IG 1 - Campanian-Maastrichtian (Lublin Chalk).
In the Pincz6w region also Campanian in the borehole 10/8, depth 4.40 m.

Superfamily Spiroplectamm.inacea CUSHMAN, 1927
Family Spiroplectanuninidae, CUSHMAN, 1927

Genus Spiroplectammina CUSHMAN, 1927
Spiroplectammina baudouiniana (d'ORBIGNY, 1840)

(pI. 2: 9, 10)

1840. Textularia baudouiniana d'ORBIGNV: 46, pl. 4: 29, 30.
1964. Testularia baudouiniana d'ORBIGNYj KISELMAN in SUBBOTINA: 180, pl, 25: 1-12 (with synonymy).
1965. Spiroplectammina baudouiniana (d'ORBIGNY) j POZARYSKA: 48, pl. 2: 5 (with synonymy).
1979. Textularia baudouiniana d'ORBIGNYj KAPTARENKO-TsHERNOUSOVA et al.: 88, pl, 26: la, b.

Material. - Thirty partly damaged specimens.

Dimensions (in mm):
IG Nos.: 45725/88/F 45726/88/F 45727/88/F
length 1.008 0.840 0.672
width 0.624 0.600 0.504
thickness 0.360 0.336 0.264

Variability. - Intraspecific variability is expressed in a rate (gradual or rapid) of widening
ofa test with the test growth, in a degree of sharpening of the test margin, in smooth or lobate
outline of the test, in flat or slightly thickened septal sutures. The stable characters include:
rhomboidal transverse section of the test, sharp margins, location of the maximum bulge of
the test along its length axis. The largest quartz grains occur in the same region of the test.

Remarks. - Most of the investigated specimens have an initial part of the test broken
off, thus making impossible the study of different generations. They were studied in the
species under discussion on the Siberian material (KISELMAN in SUBBOTINA 1964). Totally
unclear is the assignment of this species to the genus Textularia by KISELMAN, the more so that
the initial planispiral part of the test is clearly visible in thin sections. The investigated specimens
seem to be entirely conforming with the holotype.
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Distribution. - Poland - Campanian-Danian (Lublin Chalk). France: Paris Basin 
Campanian. USSR - Campanian-Danian. Denmark - Lower Paleocene. Netherlands 
Campanian. Germany - Upper Cretaceous. Trinidad - Upper Cretaceous.

Spiroplectammina chicoana LALICKER, 1935
(pI. 1: 6, 7)

1935. Spiropkctammina chicoana LALlCKER: 7, pl. 1: 8, 9.
1964. Spiroplectammina chicoana LALlCKER ; MARTIN: 51, pI. 2: 13a, b (with synonymy).
1968. Spiroplectammina chicoana LALICKER; SLlTER : 46, pI. 2 : 8 (with synonymy).
1985. Spiroplectammina chicoana LALICKER; SLlTER: pI. 1: 1, 2.
1986 . Spiropleetammina chicoana LALICKER; YASUDA: 52, pl. 3 : 12a, b.

Material. - More than eighty well preserved specimens.

Dimensions (in mm):
IG Nos.: 45728/88/F 45729/88/F 45730/88 /F
length 0.720 0.792 0.600
width 0.480 0.456 0.360
thickness 0.240 0.216 0.168

Variability. - Despite a great variability this species is easy to identify due to the following
features: the largest thickness of a test is along the vertical axis and rapidly decreases toward
the edges which are sharp and rugged, the septal sutures are slightly elevated and thickened,
and the spiral suture is thickened. The variability is expressed in a different degree of widening
of the test following the test growth. When the test increases in width rapidly and strongly,
the shape becomes similar to a kite. When this increase is less strong and rapid, the test is of
nearly equal width along the entire biserial part. There is also a variability in a degree of
incision of peripheries.

Remarks. - All the specimens conform with the holotype in the investigated assemblage.
It seems that the specimen included into this species by HANzLIKovA (1972: 47, pl. 9: 7)
belongs to the species Spiroplectammina costata Huss, 1966, as it has identical shape of the test,
and sutural thickenings elongated into spines.

Distribution. - Poland - lower Maastrichtian (Lublin Chalk) . USA - Campanian
Maastrichtian. Western Pacific area - presumably Maastrichtian.

Spiroplectammina dentata (ALTH, 1850)
(pI. 1: 10)

1850. Textularia dentata ALTH: 262, pI. 13: 13.
1970 . Spiroplactammina semicomplanata (CARSEV) ; NEAGu: 41, pI. 4: 19, 20.
1972. Semivulvulina dentata (ALTH); HANZLIKOVA: 49, pI. 9: 6, pI. 10: 10 (with synonymy) .
1974. Spiroplectammina dentata (ALTH) ; SZCZECHURA and POZARYSKA: 29, pl. 1: 6, 7 (with synonymy).
1983. Spiroplectammina dmtata (ALTH); HAON and BERM: 621, pI. 2: 1 (with synonymy).
1983. Spiropkctammina dentata (ALTH); BECKMANN et al.: 113, pI. 4: 14.
1984. Spiropkctammina dentata (ALTH); LISZKOWA and MOROJEL: 207, pl. 121: 10, 11 (with synonymy).
1984. Spiroplectammina dentata (ALTH); NVONO and OLsSON: pl, 2: 12.
1985. Spiroplectammina dentata (ALTH, 1850); WEIDICH: 246, pI. 1: 10.

45733/88/F
0.600
0.504
0.360

45732/88/F
1.032
0.74-4
0.4-80

Material. - Over fifty well preserved specimens.

Dimensions (in mm):
IG Nos.: 45731/88/F
length 1.200
width 0.672
thickness 0.456
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Variability. - Intraspecific variability is expressed in a test size (see dimensions), in
a length and width ofindentations at the test margin, in a test shape (rapid to gradual widening
of the test with growth) and in a profile of septal sutures ranging from flat to slightly convex.
The indentations at the test margin are located on the end of chamber, one on each chamber.
They could be of very different shapes, i. e. wide and long, narrow and sharp or resembling
nodes.

Remarks. - The specimens under discussion resemble those illustrated by LISZKOWA
and MORGIEL (1984, pI. 121: ID-lI). It seems that they are entirely conforming with the
holotype. The specimens determined as Spiroplectammina dentata (ALTH) by NAEGU (1970:
40, pI. 4: 21) belong presumably to the species S. costata Huss, 1966. They are similar to that
species in a test shape, in organization of chambers under acute instead of straight angle, and
in elongated spines. The specimens regarded by NEAGU (1970: 41, pI. 4: 19-20) as S. semi
complanata (CARSEY) have all characters of S. dentata (ALTH).

Distribution. - Poland: Outer Carpathians (Magura, Silesian, Dukla, Subsilesian and
Skole Units) - Turonian-Paleocene; Pieniny (Klippen Belt) - upper Senonian; Lublin
Upland - Maastrichtian (Lublin Chalk). Czechoslovakia, Netherlands and Denmark
Upper Cretaceous. Romania - Campanian. Western Germany - lower Campanian, upper
Maastrichtian, Danian. Austria, Eastern Germany, Tunisia - Paleocen. Trinidad - Maas
trichtian, Paleocene. Italy - Campanian-middle Maastrichtian. France - Campanian.
USSR and Egypt - Upper Cretaceous-Paleocene. USA - Campanian, Maastrichtian.

Spiroplectammina navarroana CUSHMAN, 1932
(pI. 2: 3a, b, 4a, b)

1932. Spiropuctammina naoarroana CUSlDlAN: 96, pI. 11: l4a, b.
1972. SpiropuctammiTUl naoarroana CUSHMAN; HANZLIKOVA: 47, pI. 10: 5-7 (with synonymy).

Material. - More than fifty variously preserved speCImens.

Dimensions (in mm):
IG Nos.: 45734/BB/F 45735/BB/F 45736/BB/F
length 2.472 1.12B 0.960
width 0.936 0.4OB 0.4BO
thickness 0.720 0.360 0.336

Variability. - Intraspecific variability is low. It concerns mainly a length of a test (see
dimensions) and a degree of chamber convexity. Specimens of two generations occur in the
investigated assemblage. Specimens representing a microspheric generation B have the test
initially strongly narrowed and poorly widening with growth. Specimens representing
a macrospheric generation A have the test rounded and flattened in the planispiral part,
whereas in the biserial part they have the same width and thickness along the whole length.
Chambers are rectangular and strongly convex in all cases, in specimens of the generation B
located nearly perpendicularly to the length axis of the test. Some specimens of the generation A
show a constriction of the test, directly above the planispiral part.

Remarks. - The specimens of the generation B conform nearly totally with the holotype,
except their size. They are several times longer, wider and thicker. The forms described by
HANZLIKOVA (1972) conform with the specimens of the generation B in the Polish material
of this species.

Distribution. - Poland - upper Maastrichtian (Lublin Chalk). USA, Czechoslovakia
(Moravia) - Maastrichtian.
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Spiroplectammina rosula (EHRENBERG, 1854)
(pI. 1: 11, 12)

1854-. Spirop/ecta rosula EHRENBERO : 24-, pl. 32/2/: 26 (fide ELLIS and MESSINA, Cat. of Foram.),
1979. Spirop/ectammiTUJ rosula (EHRENBERO); KAPTARENKo-TsHERNousovA et al.: 88, pl, 25: 4-a, b (with synonymy),
1980. Spirop/ectammina rosu/a (EHRENBERO); GAWOR-BIEDOWA: 14, pl. 1: 12 (with synonymy).

Material. - More than a hundred variously preserved specimens.
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Dimensions (in mm):
IG Nos.: 4-5737/88/F 45738/88/F 4-5739/88 /F

microspheric megalospheric
generation generation

length 0.528 00480 0.264
width 0.14-4 0.14-4 0.096
thickness 0.120 0.096 0.072

Variability. - Intraspecific variability is expressed in a number of chambers in a biserial
part of a test (10 to 16 in each row in specimens of the microspheric generation, and 5 to lOin
specimens of the megalospheric generation), in development of septal sutures (flat, narrow,
translucent or slightly depressed near the margin of the test). The test outline is lobate
in the specimens with sutures poorly depressed near the test margin. In the investigated
assemblage most of specimens represent the megalospheric generation on different stages of
ontogenetic development, the situation being contrary to that in the deposits of Coniacian of
the Nysa Trough (Sudetes) where only specimens of the microspheric generation have been
noted (GAWOR-BIEDOWA 1980: 140).

Remarks, - The opinion on the systematic position of that species has been presented
elsewhere (GAWOR-BIEDOWA 1980).

Distribution. - Poland: Polish Lowlands - Turonian-Maastrichtian; Sudetes 
Coniacian. Europe, North and South America - Upper Cretaceous.

Spiroplectammina suturalis (KALININ, 1937)
(pI. 2 : 5)

1937. Bolivinopsis suturalis KALlNIN: 15, pl. 1: 5 (fide ELLIS and MESSINA, Cat. of Foram.).
1961. Spiroplectammina suturalis (KALININ) : AKIMEZ : 75, pl. 1: 11a, b.
1965. Spiroplectammina sutura/is (KALlNIN); POZARYSKA: 49, pl. 3: 9, 10.
1974. Spirop/ectammina sutura/is (KALlNIN); GORBENKO ; 29: pI. 1: 5a, b.
1979. Spirop/ectammiTUJ suturalis (KALlNIN); KAPTARENKo-TsHERNousovA et al.: 87, pI. 24: 3.

Material. - Fifteen well preserved specimens.

Dimensions (in mm):
IG Nos. : 45740/88/F 45741/88/F 45742/88/F
length 0.792 0.696 0.624-
width 00408 0.408 0.380
thickness 0.240 0.240 0.240

Variability. - Intraspecific variability is expressed in a number of chambers of the biserial
part of a test (2 to 5 pairs), and in a degree of widening of the biserial part of the test. The
test could be of the same width along the entire length or slightly wider at the height of two
youngest chambers. Specimens representing different stages of ontogenetic development occur
in the investigated assemblages. Common are specimens with planispiral part only.

ReD1arks. - The investigated specimens differ from the holotype in smaller number of
chamber pairs in the biserial part of the test (2-5 pairs, probably 7 pairs in the holotype).
In all other features they conform with the specimens referred to in the synonymy.

Distribution. - Poland: Polish Lowlands - upper Maastrichtian-Danian, upper
Maastrichtian in the investigated area. USSR. - Maastrichtian.
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Superfamily Trochamminacea SCHWAGER, 1877
Family Trochamminidae SCHWAGER, 1877

Subfamily Trochammininae SCHWAGER, 1877
Genus Trochammina PARKER et J ONES, 1859
Trochammina globigeriniformis CUSHMAN, 1910

(pI. 7: 16, 17)

1910. Trochammina globigeriniformis CUSHMAN (non PARKER et ]ONES): 124, text-fig . 193-194.
1972. Trochammlna globigeriniformis CUSHMAN; HANZLIKOVA: 50, pI. 10: 12.
1984 . Trochammina globigeriniformis (PARKER et ]ONES); LISZKOWA and MORGlEL : 210, pI. 123: I, 2.

Material. - Forty variously preserved specimens.

Dimensions (in mm):
IG Nos.: 45743/88/F
length 0.528
width 0.672

45744/88/F
0.408
0.524

45745/88/F
0.312
0.408

Variability. - Intraspecific variability is expressed in a size of a test, and a degree of
whorls convexity and their visibility on a dorsal side, resulting in this side of the test being flat
or slightly conical. The first chamber of the last whorl on the ventral side may be of the same
size as the two following chambers or may be very small, thus giving an impression that this
whorl consists of three chambers only instead of four. Aperture semilunar or slit-like, situated
at the base of the apertural surface of the youngest chamber.

Remarks. - The studied specimens are nearly identical with the CUSHMAN'S specimens
described under the name Trochammina globigeriniformis not Lituola nautiloidea var. globigerini
Jormis PARKER et JONES (1865), which has sieve-like aperture and represents different genus
according to HANZLIKOVA (1972). They are nearly identical with the both, specimens from
the Polish Carpathians (described by LISZKOWA and MORGIEL 1984) and Moravian Carpa
thians. They differ from them only in having older whorls less convex and finer quartz
grains in the test.

Distribution. - Poland: Polish Lowlands - Campanian-Maastrichtian; Outer Carpa
thians (Subsilesian Unit) - Upper Cretaceous. Europe, America - Upper Cretaceous
to Recent.

Superfamily Verneuilinacea CUSHMAN, 1911
Family Prolixoplectidae LOEBLICH et TAPPAN, 1985

Genus Plectina MARSSON, 1878
Plectina conuergens (KELLER, 1935)

(pI. 7: 15)

1935. Heterostomella conoergens KELLER: 542, pI. I: I, 2.
1979. Plectina conoergens (KELLER); KAPTARENKO-TSHERNOUSOVA et al.: 99, pI. 32: 5 (with synonymy).

45862/88/F
0.552
0.384

45861/88/F
0.672
0.456

Material. - Forty five well preserved specimens.

Dimension (in mm):
IG Nos.: 45860/88/F
length 0.720
width 0.408

Variability. - Variability is low and concerns the number of chamber pairs in a biserial
part of the test (one or two pairs).

Remarks. - The investigated specimens are identical with the holotype in all characters,
except the size. They are smaller than the specimens from the Dniepr-Donetsk Basin. KELLER
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(1935) connects the size with ecological conditions, the largest specimens occurring in chalk
fades. This species differs from Plectina ruthenica (Rsuss) in a very rapid widening of a test with
growth, in being poorly screw-like coiled along the vertical axis, in having longer triserial
part and shorter biserial one, in nearly total absence of bilateral flattening of the test and in
being widely-oval. The form described by POZARYSKA (1965) as Plectina? convergens (KELLER,
1935) from the Montain deposits from Bochotnica represents different species. It differs
from KELLER'S species in a shape of the test and in having a long biserial part.

Distribution. - Poland - Campanian, Maastrichtian. USSR - Santonian-Maastrich
tian.

Plectina lenis (GRZYBOWSKI, 1896)
(pI. 7: 5)

1896. Spiroplecta lenis GRZYBOWSKI : 288, pI. 9: 24, 25.
1980. Plectina lenis (GRZYBOWSKt); GAWOR-BIEDOWA: 20, pI. 1: 13, 14 (with synonymy) .
1981. Plectina lenis (GRZYBOWSKI); LISZKA and LISZKOWA : 181, pI. 4: 3a, h.
1984. Plectina lenis (GRZYBOWSKI); LISZKOWA and MORGIEL : 222, pI. 124: 20-22 (with synonymy).

45865/88/F
0.508
0.216

45864/88 /F
0.528
0.192

Material. - More than a hundred well preserved specimens.

Dimension (in mm):
IG Nos. : 45863/88 /F
length 0.600
width 0.216

Variability. - It is expressed in a size of a test, in a number of chamber pairs in a biserial
part of the test (4-6 chamber pairs), in a shape of the initial part of the test (sharpened or
rounded) and in a degree of the test flattening in the biserial part (transverse section widely
oval, nearly round in specimens with weakly inflated biserial part, and narrowly oval in speci
mens with strongly flattened biserial part of the test) .

Remarks. - As it follows from the investigations by LISZKA and LISZKOWA (1981), who
investigated foraminifera from GRZYBOWSKI'S collection, GRZYBOWSKI (1896) assigned the
specimens falling within the intraspecific variability range of this species to different species.
The investigated specimens from the Polish Lowlands differ from those derived from the
Carpathians and Sudetes in having glittering wall composed of microgranular quartz, and not
of quartz grains cemented with a siliceous matrix. All other characters are identical.

Distribution. - This is the first occurrence of this species in the Polish Lowlands. Poland:
Campanian-Maastrichtian (Lublin Chalk); Sudetes (Nysa Trough) - upper Turonian-Conia
cian, Polish Carpathians - Turonian-Paleocene, more rarely Eocene. Romanian Carpathians
Cenornanian-Paleocene.

Plectina ruthenica (Rsuss, 1851)
(pI. 7: 14)

1850. Bulimina polystropha Rauss; ALTH: 265, pI. 13: 19.
1851. Gaudryina ruthenica Rzuss: 41, pI. 4 : 4a, b, c.
1937h. Plectina ruthenica (R EUSS); CUSHMAN : 105, pi. 11: 10-14 (with synonymy).
1963. Plectina ruthenica (REuss); VOLOSHINA: 265, pI. 2 : 7, pI. 3: I, 2, 3 (with synonymy).

1964. Plectina ruthenica (REuss); KRIVOBORSKY : 209, pI. 34: 5a, b, pI. 35: la, b, w, 2a, b, w, g, d.
1972. Plectina ruihenica (REuss); VOLOSHINA: 88, pI. 8: 7.
1974. Plectina ruthenica (REuss); GORBENKO: 33, pI. 2: 5a, b.
1979. Plectina ruthenica (REuss); KAPTARENKo-TsHERNousovA et al. : 100, pI. 32: 6a, h.
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Material. - Forty well preserved specimens.
Dimension (in mm):
IG Nos.: 45866{88/F 45867/88/F 45868/88{F
length 1.344 0.792 1.520
width 0.672 0.456 0.744

Variability. - The investigated material contains specimens in various ontogenic stages
of development. The most common are tests with two chambers in a biserial part. In the biserial
part of mature specimens, four pairs of chambers usually occur, but the youngest chamber
tend to be uniserial. In immature specimens, an aperture is located near a suture
between the youngest and preceding chamber, and may even reach the suture. It is separated
from this suture in mature specimens and located nearly on the summit of the youngest chamber.
The shape of aperture is oval in immature specimens, in mature ones it is sometimes oval,
more often wide, fissure-like and perpendicular to a suture on the top of apertural surface.
In all specimens, variability is expressed in degree of chamber convexity, especially in the young
est whorl, thus not allowing to establish the whorl number. Most probably there are 5 or
4 chambers. Chambers are better visible and in some specimens strongly convex in a distal
part of the test. High variability concerns also the degree of screw-like coiling of the test in
relation to its growth axis, as well as roughness of the test surface which is related with the size
of quartz grains building the test wall. The largest quartz grains are situated along sutures.

Remarks. - The investigated specimens differ from those described by VOLOSHINA
(1963, 1972) from the Lw6w Chalk (type locality of this species) only in less convex chambers.
All other characters seem to be identical. Strongly bilaterally flattened specimens are most
close to REUSS'S holotype.

Distribution. - Poland - Campanian-Maastrichtian (Lublin Chalk). Germany - upper
Senonian. USRR - Campanian-Maastrichtian,

Family Verneuilinidae CUSHMAN, 1911
Subfamily Verneuilinoidinae SULEYMANOV, 1973

Genus Eggerellina MARIE, 1941
Eggerellina brevis (d'ORBIGNY, 1840)

(pl. 7: 6, 7)

1840. Bulimina brevis d'ORBIGNY: 41, pI. 4: 13, 14.
1972. Eggerellinae brevis (d'ORBIGNY); VOLOSHINA: 92, pI. 9: 2, 3, pI. 21: z.

Material. - Ten well preserved specimens.
Dimensions (in mm):
IG Nos. : 45872{88{F 45873{88{F 45874{88{F
length 0.600 0.624 0.428
width 0.480 0.600 0.504

Variability. - Variability is low and concerns mainly convexity of chambers in the
final whorl. In two older whorls, consisting of three chambers, similarly as in the final one,
chambers and sutures are very poorly visible. Chambers are weakly convex or even very strongly
convex in the final whorl, which occupies 2/3 of the total length.

Remarks. - The investigated specimens showing rounded initial part and strongly convex
chamber in the final whorl are identical with the holotype. Those with a little more elongated
initial part of the test and having 4 instead of3 whorls are similar to the specimens of this species
presented by VOLOSHlNA (1972). The species differs from Eggerellina intermedia (REUSS, 1845)
in being more rounded and in having less whorls (3, sometimes 4 whorls, whereas E. intermedia
(REUSS) has 6 whorls).

Distribution. - Poland: Campanian, Maastrichtian. France: Campanian of the Paris
Basin. USSR: not numerous in the Coniacian and Santonian, common in the lower Cam
parnan.
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Subfamily Verneuilinjnae CUSHMAN, 1911
Genus Gaudryina d'ORBIGNY, 1839

Gaudryina frankei BROTZEN, 1936
(pI. 2: 8a, b, pI. 3: 12)

1936. Gaudryina frankei BROTZEN: 33, pI. 1: 7a, b, text-fig. 5.
non 1984. Gaudryina frankei BROTZENj HERCOGOVA: 127, pI. 2: 3, pI. 3: 3, text-fig. 14 (1-5).

Material. - Ten well preserved specimens.
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Dimensions (in mm):
IG Nos.: 45755/88/F
length 1.440
width 0.912
thickness 0.600

45756/88/F
1.080
0.720
0.600

45757/88/F
0.744
0.504
0.288

Variability. - It is expressed in a degree of test expansion with growth (it is always
considerable, especially in triserial part of the test) and a degree of chamber convexity in both
parts of the test. Chambers are more convex in narrower part of the test.

Remarks. - BROTZEN (1936) distinguished three types of the test in this species on the
basis of the test size, the relation of triserial and biserial parts, the tempo of expansion of the
test with growth, the number of chambers in the biserial part of the test, as well as the size of
quartz grains building the test. Specimens of the BROTZEN'S type 2 have been noted in the
investigated material. They have strongly expanding biserial part of the test but differ in
having the test wall built of fine quartz grains. This feature, however, depends on availability
of particular fraction of quartz grains in the environment. The specimens included into this
species by HERCOGOVA (1984), derived from the Cretaceous deposits of the Czech Massive,
differ, from the investigated material in having nearly stable width of the test along their entire
length, strongly incised test outline (which follows from strongly depressed furrow-like septal
sutures and edge-like protruding chambers on the narrower side of the test), a small triserial
part of the test as well as a strongly convex chambers. Instead, the Czech specimens display all
the features of Gaudryina sudetica GAWOR-BIEDOWA (1980). The specimens described under the
name Gaudryina faujasi (REUSS) by HAGN and HERM (1983), from the Lower Maastrichtian
of the Bavarian Alps resemble Gaudryina frankei BROTZEN. Perhaps they are conspecific, but the
problem remains open until the holotypes or topotypes of the both species have been restudied.
If this is true then priority should be given to the name Gaudryina jaujasi (REUSS).

Distribution. - Poland - Maastrichtian (Lublin Chalk). Sweden - Coniacian, Santo
nian. Probably also Germany (Bavarian Alps) - lower Maastrichtian.

Gaudryina laevigata FRANKE, 1914
(pI. 3: 1, 2)

1845. Gaudryina rugosa d'ORBIGNY; Rzuss: 38, pI. 12: 15, 24.
1914. Gaudryina laevigata FRANKE: 431, pl, 27: 1, 2 (fide ELLIS and MEssINA, Cat. of Foram.),
1979. Gaudryina laevigata FRANKE; KAPTARENKo-TsHERNOUSOVA et al.: 90, pI. 26: 8 (with synonymy).
1980. Gaudryina laeoigata FRANKE; GAWOR-BIEDOWA: 16, pI. 1: 11 (with synonymy).

Material. - Thirty well preserved or partly damaged specimens.

Dimensions (in mm):
IG Nos.: 45758/88/F 45759/88/F 45760/88/F
length 1.080 0.816 0.576
width 0.744- 0.384 0.456

Variability. - The intraspecific variability is small. It is expressed in a size of specimens,
a degree of rounding of a test margin in triserial part and a degree of chamber convexity, both
3 - Palaeontologia Polonica 52
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in the triserial and biserial parts of the test. In most cases, however, the chamber surface is
flat or slightly convex in the triserial part; in the biserial part it is slightly convex.

Remarks. - The investigated specimens conform with those presented by FRANKE (1914)
and have similar intraspecific variability range. They differ from those derived from the Sudetes
Cretaceous in having small er biserial portion of the test and in nearly flat chamber surface
in the both parts of the test. Despite large differences in a chamber convexity, the Sudetes
and Polish Lowlands specimens are conspecific.

Distribution. - Poland: Wolin Island - Cenomanian-Maastrichtian (FRANKE 1925,
1928); Carpathians - lower Senonian; Sudetes (Nysa Trough) - Turonian, Coniacian.
Lower Maastrichtian in the investigated area. Europe - Turonian-Maastrichtian (epiconti
nental and geosynclinal deposits).

Gaudryina pyramidata CUSHMAN, 1926
(pI. 3: 10)

1926. Gaudryina laeoigata FRANKE var. pyramidata CUSHMAN: 587, pl. 16: 8 (fide ELLIS and MESSINA, Cat. of Foram.) .
1984. Gaudryina pyramidata CUSHMAN ; HERCOGOVA : 109, pl . 2 : I, pl. 3: 7-9, text-fig. 9 (1-5) (with synonymy) .

Material. - Ten well preserved specimens.

Dimensions (in mm) :
IG Nos.: 45761/88/F 45762/88/F 45763/88/F
length 1.320 1.440 0.830
width 0.960 0.960 0.648
thickness 0.600 0.768 0.480

Variability. - Specimens at different ontogenetic stages of development have been found,
i. e. some with only triseria1 portion and some others having from one to three pairs of chambers
in a biserial part. The range of intraspecific variability agrees with that presented by HERCOGOVA
(1984) who investigated this species in details.

Remarks. - The investigated specimens are identical with the holotype. They are most
similar to HERCOGOVAJS (1984, pI. 2: 1) specimen in the test outline, character of the triserial
part of the test and chamber shape in the biserial part.

Distribution. - Poland - Campanian-Maastrichtian (Lublin Chalk). Austria. - upper
Coniacian-Maastrichtian. Czechoslovakia - upper Turonian-lower Santonian. USSR
Maastrichtian. Mexico, California, Trinidad - Upper Cretaceous.

Gaudryina rugosa dJORBIGNY, 1840
(pI. 3: 9)

1840. Gaudryina rugosa d'ORBIGNv: 44, pI. 4 : 20, 21.
1980. Gaudryina rugosa d'ORBIGNv; GAWOR-BIEDOWA: 16, pl. I : 7, 8.
1986. Gaudryina rugosa d'ORBIGNY; JORDAN and GASSE : 9.

Material. - Twenty well preserved or partly damaged specImens.

Dimensions (in mm):
IG Nos.: 45764/88/F 45765/88/F 45766/88/F
length 1.392 1.320 1.128
width 0.768 0.672 0.720
thickness 0.600 0.360 0.528

Variability. - Intraspecific variability is expressed in a size of a triserial test part which
may be a half or only 1/3 of its length. Variability concerns also a shape and convexity of cham
bers in a biserial test part, roughness of the test, and a shape of transverse section of the biserial
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part of the test. Chambers of the biserial part are low, wide with rectangular outline and slightly
convex surface, or nearly spherical. In the last case septal sutures are more depressed than in
specimens with rectangular chambers. The test built of quartz grains of equal size or differing
in size. In this last case larger grains are located near sutural regions of chambers. Transverse
section rectangular or slightly oval.

Remaeks, - The investigated specimens differ from the specimens occurring in the
Cretaceous of the Sudetes in having more convex chamber surface, being in this feature close
to the holotype and the specimens studied by AKIMEZ (1961).

Distribution. - Poland: Wolin Island - Cenomanian-Maastrichtian (FRANKE 1925,
1928); Carpathians - lower Senonian, Turonian-Maastrichtian in the investigated area;
Sudetes - Turonian-Coniacian. Europe - Turonian-Maastrichtian (epicontinental and
geosynclinal deposits).

Genus Verneuilina d'ORBIGNY, 1839
Verneuilina muensteri Rzuss, 1854

(pI. 2 : 6)

1854. Verneuilina muensteri REUss: 71, pI. 26: 5 (fide ELUS and MEssINA, Cat. of Foram. ),
1936. Verneuilina limbata CUSHMAN : 2, pI. 1: 2.
1975. Vemeuilina muensteri REUSSj TEISSEYRE: 104, pI. 3: 12a-b.
1980. Vemeuilina muensteru REUSSj HART et al.: 178, pI. 7, 3: 7, 8.

Material. - Thirty five variously preserved specImens.

Dimensions (in mm) :
IG Nos. : 45746/88 /F
length 1.056
width 0.528

45747/88/F
0.840
0.480

45748/88/F
0.528
0.408

Variability. - It is expressed in a size of a test, degree of the test expansion with growth,
in the presence or absence of narrow ledge-like thickenings on sutures and in a degree of incision
of the test periphery. Some specimens have narrow and smooth test peripheries, other indented
peripheries in result of diverging chamber terminations.

Remazks. - It seems that Verneuilina limbata CUSHMAN, 1936 can be included into the
variability range of the discussed species. The CUSHMAN'S specimens agree well with these under
study which have thickenings on the sutures and indented test periphery.

Distribution. - Poland: Polish Lowlands - upper Turonian-upper Maastrichtian;
Sudetes - upper Turonian-Coniacian. Czechoslovakia - Turonian, Senonian. Germany
Turonian, lower Senonian. Austria - Turonian, Santonian. England - Coniacian-lower
Maastrichtian. France - Campanian. USSR - Turonian-Campanian. North America:
California - Santonian.

Subfamily BarbourineUinae SAIDOVA, 1981
Genus Heterostomella Rzuss, 1866

Heterostomella carinata (FRANKE, 1914)
(pI. 3: 3, 4, 5)

1914. Gaudryina carinate FRANKE: 431, pI. 27: 4-6 (fide ELLlS and MESSINA, Cat. of Forarn.).
1936. Gaudryina carinata FRANKE j BROTZEN: 35, pI. 1: 5a, b, c (with synonymy) .
1937. Gaudryina (Siphogaudryina) carinata FRANKEj CUSHMAN: 76, pI. 11: 12-14.
1937. Gaudryina (Siphogaudryina) stephensoni CUSHMANj CUSHMAN: 74, pI. 11: 4-6, 11.
1946. Gaudryina (Siphogaudryina) stephensoni CUSHMAN j CUSHMAN: 35, pI. 8: 8-11.
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1954. Gaudryina (Siplwgaudryina) carinata FRANKE; HAGN: 15, pI. 1: 17.
1961. Heterostomella carinate (FRANKE); AKlMEz: 97, pI. 6: 4a, b, 5.

non 1972. Gaudryina earinata FRANKE; HANzLIKovA: 51, pI. 11: 4.

Material. - Over hundred well preserved specimens.

Dimensions (in mm):
IG Nos.: 46860/88/F
length 0.864
width 0.312
thickness 0.216

46861/88/F
0.720
0.264
0.168

46862/88/F
0.456
0.192
0.120

Variability. - It is expressed in a size of a test, its thickness, degree of concavity of walls
especially in a biserial part, degree of the test expansion with growth. This widening is always
gradual and small, so that edges of the test in the biserial part are nearly parallel.

Remarks. - The investigated specimens conform with those described by FRANKE (1914),
but specimens having more than four edges in the biserial part are missing from the investigated
material. Heterostomella carinata (FRANKE, 1914) seems to be conspecific with Gaudryina step
hensoni CUSHMAN 1928 which was already noted by BROTZEN (1936). The latter species differs
from the former only in having well visible chambers and sutures in both parts of the test.
Specimens having well visible chambers and sutures do not differ from G. stephensoni in the
investigated material, and it concerns both the species from Turonian and Maastrichtian.
HAGN (1954: 15) noted the occurrence of specimens transitory between the discussed species
and H. leopolitana OLSZEWSKI in the Emscherian deposits from the north-west Germany. Those
specimens have the general shape of H. leopolitana OLSZEWSKI, but the aperture is still like
H. carinata.

Distribution. - Poland - upper Turonian-Maastrichtian. Europe - Turonian-Seno
nian. North America - Campanian.

Heterostomella foveolata (MARSSON, 1878)
(pl , 3: 11)

1878 . Tritaxia fo ueolata MARSSON: 161, pI. 3: 30a, b, c.
1961. Heterostomella fo ueolata (MARSSON); AKIMEZ: lOO, pI. 6: 8 a, b, 9 (with synonymy).
1972. Heterostomella foueolata (MARSSON) ; HANZLIKOVA: 53, pI. 11: 5 (with synonymy).
1974. Heterostomella foueolata (MARSSON); GORBENKO: 31, pI. 2 : 2a, b (with synonymy).
1977 . Heterostomella fooeolata (MARSSoN); OLSSON: pI. 1: I.
1979. Heterostomella fooeolata (MARSSON); KAPTARENKO-TSHERNOUSOVA et al.i 92, pI. 28: 7a, b .

45769/88/F
0.648
0.336

45768/88/F
0.816
0.360

Material. - Thirty five variously preserved specimens.

Dimensions (in mm):
IG Nos.: 45767/88/F
length 0.936
width 0.576

Variability. - It is expressed in a shape of transverse section of a biserial part of a test
(it can be round or multiangular), in a degree of the test expansion with growth (proportionate
but considerable in specimens having 6 edges in the biserial part). The specimens displaying
small degree of expansion and having nearly parallel edges have only 5 edges. In some of them
the sixth edge appears only in the youngest portion of the test. The edges of the test, in the case
of five-edged specimens, are lower than in the specimens with six-edges, and walls between
edges are flat or slightly concave. The test of such specimens is dearly angular. The specimens
with six-edges have walls between edges slightly convex, causing that the test section is nearly
oval. Apertural surface in angular specimens is less arched, while being more arched in the
oval ones. Aperture oval on a short neck.
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Remaeks, - The oval specimens agree well with the holotype. The angular specimens
agree with the paratype illustrated by CUSHMAN (1937, pI. 20: 17). There are both the angular
and oval specimens in the synonymy cited above. AKIMEZ (1961) and other Soviet students
include the angular specimens with 5 nearly parallel edges in the biserial part into Heterosto
mella praefooeolata AKIMEz, 1961. Oval specimens are rare, whereas angular ones dominate in
the investigated material from the upper Maastrichtian. Various ontogenetic stages are present
in the investigated material.

Distribution. - Poland - Campanian-Maastrichtian (Lublin Chalk). Europe 
Campanian-Maastrichtian. North America - Saratoga Chalk. Western Atlantic - Cam
panian.

Heterostomella laevigata MARIE, 1941
(pI. 4: 2, 3, 4)

1941. Heterostomella laeolgata MARIE: 69, pI. 3 : 32a-d.

Dimensions (in mm):
IG Nos.: 45770/88/F 45771/88/F 45772/88/F
length 0.576 0.480 0.508
width 0.264 0.264 0.240
thickness 0.192 0.168 0.168

Description. - Test fine-grained, sharpened at the proximal end, poorly expanding with
growth, sometime slightly bent. Triserial part amounts to 3/4 of the whole length. In a biserial
part usually one, sometimes two pairs of chambers. Transverse section of the triserial part
triangular, of the biserial part quadrangular. Three edges run along the whole test length.
One edge may disappear in some specimens at the base of the biserial part. The edges high
with slightly concave walls between them. On the edges and on each of two wider walls of the
test there is a row of small holes left after fistular processes that have broken off. Chambers
and sutures are obscure. Strong concavity occurs on each wall of the test at the base of the two
youngest chambers, resulting in formation of some kind of a collar by the chamber edges in
a distal part. Apertural surface slightly convex. Oval or round aperture located on a low neck
is present at its top.

Variability. - It is expressed in a test outline straight or slightly bent, in a length of tri
serial part (about 3/4 of the total length of specimens having one or two chamber pairs in
a biserial part). Variability is also expressed in the presence or absence of small perforations
on the two wider test walls, left by the fistular processes, in a degree of concavity of the test
walls (sometimes considerable) at the base of the two youngest chambers; in result a kind
of collar is more or less developed. Width and height of an apertural neck are also the subject
to variation.

Remarks, - The description of this species presented by MARIE (1941) is rather unclear.
Tendency to uniseriality, three edges running nearly along the whole test length, disappearance
of the third edge in some specimens and the test shape and size indicate that the Polish specimens
belong to Heterostomella laevigata MARIE. The most similar species are Heterostomella boynensis
WICKENDEN, 1932 and Heterostomella bavarica HAGN, 1954. The first one differs from Hetero
stomella laeuigata MARIE in the lack of tendency to uniseriality and in rather clearly marked
sutures, if the illustrations by the author of the species and CUSHMAN (1946, pI. 11: 8-9) are
reliable. H. baoarica HAGN resembles most closely the discussed species in all features, except for
a tendency to uniseriality.

Distribution. - Poland - Campanian-Maastrichtian (Lublin Chalk). France: Paris
Basin - Campanian.
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Heterostomella leopolitana OLSZEWSKI, 1875
(pI. 3: 8, pI. 4: I)

1875. Heterostomella leopolitana OLSZEWSKI : 136, pI. 2: 9.
1937. Heterostomella leopolitana OLSZEWSKI; CUSHMAN: 147, pI. 20: 9-11.
1957. Siphogaudryina {Heterostomella} leopolitana (OLSZEWSKI); HOFKER: 71, text-fig. 72.
1963. Heterostomella leopolitana OLSZEWSKI; VOLOSHINA: 259, pI. I: I, 2, 3.
1979. Heterostomella leopolitana OLSZEWSKI; !CAPTARENKO-TsHERNOUSOVA et al. : 93, pI. 28: 4a, b.

Material. - Five well preserved speCImens.

Dimensions (in mm) :
IG Nos.: 45773{88{F 45774{88{F 45775{88{F
length 0.864 0.816 0.744
width 0.528 0.456 0.456

Variability. - It is expressed in a width of a test and height of a last chamber, as well
as in the test bending and in appearance of the fifth or even sixth poorly marked rib in a biserial
part of the test. Test can be straight or strongly bent. The last chamber is dome-like, more
or less arched.

Remarks. - Some specimens under discussion agree with the holotype. They have
the same test outline, 4 high and wide uniform ribs, concave walls, round aperture located on
the top of the dome-like last chamber and rough wall build of large quartz grains.
The considered species is similar to Heterostomella carinata (FRANKE) from which it differs in
a location of the aperture on the summit of the dome-like arched last chamber and not at its
base, in having wider test, more rapidly increasing in size as chambers added, in higher and
thicker ribs and their slightly different pattern. It seems that the specimens described by
FRANKE (1928; 144-145, pl. 13: 10) under the name Gaudryina carinata are conspecific with
the discussed species.

Distribution. - Poland - Maastrichtian. Western Germany - upper Santonian to
upper Campanian. Eastern Germany - Senonian. USSR -lower Maastrichtian.

Heterostomella rugosa (d'ORBIGNY, 1840)
(pI. 3: 6, 7)

1840. Sagrina rugose d'ORBIGNY: 47, pI. 4: 31, 32.
1937. Heterostomella rugosa (d'ORBIGNY); CUSIIMAN: 147, pI. 20: 12-16, 19.
1941. Heterostomella rugose (d'ORBIGNY); MARIE: 67, pI. 3 : 30a-f.
1957. Siphogaudryina [Heterostomella} rugosa (d'ORBIGNY); HOFKER: 72, text-fig. 73.

Material. - Ten variably preserved specimens.

Dimensions (in mm):
IG Nos.: 45776{88{F 45777{88{F 45778{88{F
length 1.080 0.984 0.792
width 0.629 0.480 0.432

Variability. - It is expressed in test proportion (either more or less rapid expansion of
a test with growth) in test ornamentation, and in a degree of arching of the youngest chamber
and aperture location. Most of the investigated specimens are oval with a circular cross section in
a biserial part. Specimens with a square cross section are covered with cavities left by broken off
fistular processes organized in rows, on the whole surface except for a very short triserial part. Four
rows of pits occur at the base of each of the youngest chambers. The number of the rows dimi
nuates with narrowing of the test in the proximal part. In the slenderer specimens there are
four poorly raised ribs at the base of each two youngest chambers. These low ribs are covered
with pits left by broken off fistular processes. The test walls between the ribs are strongly de-
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pressed and the surface less wrinkled, less rough than on square-built specimens. The youngest
chamber can be more or less dome-like arched. Aperture round on a top of the last chamber
or slightly removed toward chamber suture.

Remarks. - The discussed species is most similar to Heterostomella foveolata (MARSSON).
It differs in having flat, vague ribs, numerous pits left by broken off fistulate processes located
near each other resulting in a characteristic rough surface of the test. It differs clearly in having
the youngest chamber strongly arched and well marked.

Distribution. - Poland - upper Campanian-Maastrichtian (Lublin Chalk). England,
France, Germany, Netherlands - Upper Cretaceous.

Family Tritaxiidae PLOTNIKOVA, 1979
Genus Tritaxia REUSS, 1860
Tritaxia dubia (REUSS, 1851)

(pI. 2: 7)

1851. Verneulina dubia (REuss) : 40, pI. 4: 3.
1937. Tritaxia dubia (Rzuss}; CUSHMAN: 26, pI. 4: 1-4 (with synonymy) .
1957. Tritaxia dubio (REUSS) j HOFKER: 67, text-fig. 68, 69.
1966. Tritaxia dubia (REUSS)j HOFKER : 19, I: 4,13.

Material. - Twenty variously preserved specimens.

Dimensions (in mm):
IG Nos.: 45749/88/F 45750/88/F 45751/88 /F
length 0.744 0.672 0.600
width 0.360 0.312 0.312

Variability. - Variability is small and expressed in a degree of concavity of test sides
(flat or slightly concave), sharpness of the test margins and in a degree of sutures concavity
(flat or slightly concave) .

Remarks. - The investigated specimens nearly entirely conform with the holotype. They
differ only in size and smooth test surface . Characteristic features of this species are as follows:
elongated elliptical outline of the test, parallel margins, uniserial arrangement of the youngest
chambers, poorly concave test sides and septal sutures, as well as round aperture located on
the summit of the youngest chamber. The species under discussion resembles mostly Clavulina
trilatera (CUSHMAN, 1926 but differ from it in its shape, in having narrow test margins along
the whole test length and in less numerous chambers in uniserial part of the test.

Distribution. - Poland - Carnpanian-Maastrichtian (Lublin Chalk). Denmark, Nether
lands, Germany - Campanian-Maastrichtian, For the first time described from the upper
Maastrichtian chalk of the Lvov vicinity.

Tritaxia eggeri (CUSHMAN, 1936)
(pI. 2: 11)

1936. Pseudoclavulina eggeri (CUSHMAN): 17, pI. 3: 4a, b.
1937. Pseudoclavulina eggeri CUSHMAN: Ill, pI. 15: 22-25.
1950. Clavulinoides algeriana ten DAM and SIGAL: 33, pI. 2 : 11 (fide ELLlS and MESSINA, Cat. of Foram.).
1983. Tritaxia eggeri (CUSHMAN)j HAON and HERM : 622, pI. 2: 7, 8, pI. 3: 3, 4.

Material. - Forty partly damaged specimens.

Dimensions (in mm):
IG Nos.:
length
width (initial part)
width (last formed chamber)

45752/88/F
2.520
0.360
0.432

45753/88/F
1.680
0.432
0.480

45754/88/F
1.440
0.432
0.480
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Variability. - It is small and expressed in a degree of chambers visibility in triserial part
of a test (very poorly visible or unvisible), in a length ofuniserial part of the test with triangular
chambers and in a number of spherical chambers in a uniserial part of the test (between 3 and 5).
In the specimens with 4 chambers in uniserial part of the test the triserial part together with the
uniserial one with triangular chambers amounts to a half of the test.

Rem.arks. - Polish specimens conform with the holotype from Germany. CUSHMAN (1936)
did not mention the triangular outline of chambers in a uniserial part of the test, but on the
holotype illustration (pI. 3 : 4a) it is well visible. The discussed specimens are identical with
those described by HAGN and HERM (1983, pI. 2: 7-8) from the Bavarian Alps also with respect
to the triangular shape of chambers in the uniserial part of the test. The triserial part of the
test passes into the uniserial one with triangular chambers, and next into the uniserial part
with spherical chambers. The species Clavulinoides algeriana ten DAM et SIGAL, 1950, displays
all features of the species under discussion, except for having slightly smaller length which is,
however, well within the variability range (see dimensions of the investigated specimens).

Distribution. - Poland: Polish Lowlands - upper Campanian-lower Maastriehtian.
Germany - lower and middle Maastrichtian. Algeria - Cretaceous-Paleocene.

Superfamily Ataxophragmiacea SCHWAGER, 1877
Family Ataxophragm.iidae SCHWAGER, 1877

Subfamily Ataxophragm.iinae SCHWAGER, 1877
Genus Arenobulimina CUSHMAN, 1927

Arenobulimina conica MARIE, 1941
(pI. 6: 12, 13)

1851. Bulimina preslii REuss; REuss: 39, pI. 3: 10.
1941. Arenobulimina conica MARm: 48, pI. 4 : 35a-d.
1963. Arenobulimina reussi WOLOSCHYNA: 261, pI. 1: 4, 5.
1964. Arenobulimina preslii (REuss); K!uvOBORSKIJ in SUBBOTINA : 204, pI. 33: 1, 2, 3.
1972. Arenobulimina {Arenobulimina} reussi VOLOSHYNA; WOLOSClIINA: 63, pI. 2 : 4.
1979. Arenobulimina reussi WOLOSCHYNA; KAPTARENKO-TsHERNOUSOVA et al.: 98, pI. 32 : 4a, b.

Material. - Fifty well preserved speCImens.

Dimensions (in mm):
IG Nos.: 45797/88/F 45798/88/F 45799/88/F
length 0.912 0.816 0.528
width 0.672 0.600 0.480

Variability. - It is expressed mainly in a size of specimens, degree of visibility of older
whorls and the size of the youngest whorl. Initial whorls are well visible in the largest specimens,
as for example the specimens from the Lwow Chalk (REUSS 1851, VOLOSHYNA 1963). They
are less visible in smaller specimens such as those from the Paris Basin (MARIE 1941). In large
specimens chambers are slightly convex in all whorls, and septal and spiral sutures poorly
depressed. In smaller specimens the chamber surface is fiat, and sutures are not depressed.
The initial conical part of the test amounts to a 1/4 of the whole length. The last whorl consists
of 5 chambers and amounts to 3/4 of the test length, expanding rapidly in comparison with
earlier whorls. Chamber interior simple, not divided. Apertural surface fiat or slightly con
cave near the aperture, reniform, in some specimens not very wide and high, thus the top of
the test is considerably narrowed in comparison with the middle part of the last whorl. Aperture
in the form of a slit forming an angle 45° with a spiral suture. The second slit may run along
the spiral suture resulting in an apertural tooth.

Rem.arks. - It seems that the specimens described by REUSS (1851) under the name
Bulimina preslii from the Lvov Chalk and determined as Arenobulimina reussi by VOLOSHINA (1963)
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are conspecific with A. conica MARIE. The common features of all the considered specimens are:
a short, conical initial part of the test and a wide rapidly increasing in size last whorl. Small
differences are well within the intraspecific variability range. The considered species differs
from A. preslii, (Rzuss 1845 described from the Cretaceous deposits of Bohemian Basin in lager
size and considerably higher and wider last whorl (when compared with earlier whorls).
VOLOSHINA (1963: 262) reported, however, that A. reussii WOLOSCHYNA differs from A. preslii,
(Rsuss) 1845 in displaying gradual increase of the whorl height, thus causing that the transi
tion from an early to the last whorl is gradual. Her illustration (1963, pI. 1: 4, 5) shows,
however, rapid transition. Specimens of the species under consideration which display rather
well visible initial whorls and a slightly convex chamber surface, resemble the species
A. obliqua (d'ORBIGNY). They differ in proportions of the test, and especially in having consi
derable width and a little convex or flat chamber surface.

Distribution. - Poland - Campanian-Maastrichtian (Lublin Chalk). France: Paris
Basin, Campanian. USSR - Campanian-Maastrichtian (Lvov Chalk).

Arenobulimina cuneata WOLOSCHYNA, 1972
(pI. 6: 2, 3)

1972. Arenobullmina [Pastemakia} cuneata WOLOSCHYNA: 69, pI. 3: 8, 9.
1979. Arenobulimina cuneata WOLOSCHYNA; KAPTARENKo-TsHERNOUSOVA et al.: 95, pI. 30: 7.

45802/88/F
0.600
0.312

45801/88/F
1.104
0.528

Material. - Ten well preserved specimens.

Dimensions (in mm ):
IG Nos.: 45800/88/F
length 1.440
width 0.648

Description. - Test large, oval, initially wedge-like with well separated initial chamber;
a test is of equal width along the whole length above the initial part, and even slightly narrowed
in a distal part. It is fine-grained, siliceous, a little rough, with a chamber interior not divided.
Transverse section round. Whorls invisible in the wedge-like part, higher up 4--5 whorls
consisting initially of 4 and further 3 chambers. Chamber outline rhomboidal, chamber sur
face slightly convex, septal and spiral sutures straight, slightly depressed. Apertural surface
reniform, slightly flattened, aperture semiround interiomarginal or a little removed from the
suture of the penultimate chamber.

Variability. - Intraspecific variability high and expressed in a test size, degree of con
vexity of chamber surface (rather considerable or nearly flat, especially in chambers of the young
est whorls), degree of suture depression (which is related with a chamber convexity). Variabi
lity concerns also a tendency to uniseriality. The last whorl has 3 chambers in most specimens,
apertural surface is reniform, slightly flattened, with semiround aperture removed slightly
from the suture between two last chambers.

Remarks. - The specimens from the Lublin Chalk are nearly identical with the holotype
from the Lvov Chalk. The only difference is in the test composition which is siliceous in the
specimens, while the specimens from the Lvov Chalk seem to have calcitic test, as VOLOSHINA
(1972) placed this species in the subgenus Pasternakia.

Distribution. - Poland - Campanian-Maastrichtian (Lublin Chalk). USSR - Cam
panian-Maastrichtian. Germany - Upper Cretaceous (sandy chalk).
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Arenobulimina eleoata (d'ORBIGNY, 1840)
(pI. 5: I, 2)

1840. Globigerina eleuata d'ORBIGNY: 34, pI. 3: 15, 16.
1972 . Arenobulimina [Nooatrix} eleuata (d 'O RBlGNY); VOLOSHlNA: 78, pI. 5 : 3, pI. 6: 1,2, pl. 21: I.
1982. Arenobulimina ( Haganowella) eleuata (d' O RBlGNY 1940); FRlEGand PRICE: 55, pI. 2 : I: I, pl . 2.2 : a, b (with synonomy).
1986. Arenobulimina [N ouatrix} eleuata (d 'O RBlGNY); JORDAN and GASSE: 11, pI. I: 9-10.

Material. - Twenty five well preserved specimens.

Dimensions
IG Nos. :
length
width

(in mm ):
45803/88/F

1.440
1.152

45805/88/F
1.080
0.960

45805/88 /F
0.792
0.744

Variability. - Intraspecific variability small and concerns the test size (see dimensions),
number of whorls (usually 4, less commonly 3), height of the youngest whorl occupying 1/2 or
4/5 the length of the test, and chamber convexity. Chambers are strongly convex in all whorls,
or poorly convex in older whorls and strongly convex in the youngest whorl. There are always
4 chambers in a whorl.

Remarks. - The discussed specimens are id entical with the holotype. They differ only
in having a considerably large size, e.g. the specimens from the Paris Basin (MARIE 1941) are
0.42-47 mm long and 0.31-37 mm wide, whereas th e specimens described by FRIEG and
PRICE (1982) are 0.8 mm long and 0.40 mm wide.

Distribution. - Poland - Campanian-Maastrichtian (Lublin Chalk). North-Western
Europe - Cenomanian-Campanian. USSR - Cenomanian-Campanian.

Arenobulimina minutissima sp. n.
(pI. 6 : I)

Holotype: Specimen present ed on pI. 6 : I , No. IG 45806/88/F.
Paratypes : specimens Nos IG 45807/88/F ; 45808/88/F.
Type horizon: Lower Maastrichtian.
Type locality: Piaski IG I borehole, dep th 402.1 m.
Deriuation of the name: from the small size of a test.

Diagnosis. - T est very small, oval, elongated and weakly expanding with growth, with
nearly parallel margins and with 4 chambers in th e youngest whorl; chamber interior divided
into chamberlets. Test wall consists of small quartz grains in a calcareous matrix.

Material. - T wenty well pr eserved specim ens.

IG Nos. :
length
width
thickn ess

Dimensions (in m m):
Holotype

45806/88/F
0.264
0.120
0.120

Paratypes
45807/88/F 45808/88/F

0.216 0.168
0.120 0.096
0.120 0.096

Description. - Very small test consisting of small quartz grains in a calcareous matrix,
fine-grained, glittering, smooth, narrow and elongated, of nearly equal width along the whole
length. It displays nearly parallel margins and is oval as a whole, round or subquadrangular
in transverse section and poorly increasing in size as chambers are added. The initial chamber
is spherical, protruding and well visible. The test presumably consists of 5-6 very poorly visible
whorls. The last whorl occupies 1/4 or 1/3 of th e whole test length and consists of 4 chambers.
Chambers interior in th e last whorl divided into chamberlets. Chambers surface in older whorls
flat , septal and spiral sutures flat, translucent or obscure. The chamber surface slightly convex
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in the last whorl, sutures weakly depressed, strongly diagonal, translucent. Apertural surface
reniform, very weakly convex. Aperture loop-shaped surrounded by a lip, situated at the base
of the apertural surface of the last chamber.

Variability. - It is expressed in a degree of the test expansion with growth, but the test
is always narrow. The height of th e last whorl is either 1/4 or 1/3 the test length. Variable
is also a degree of visibility of whorls in an initial part of the test, and visibility of an initial
chamber.

Remarks. - In size this new species resembles Arenobulimina minima VASSILENKO, 1961.
It differs from it in having more narrow test, higher number of whorls, considerably lower last
whorl, inivisible chambers and whorls in the initial part of the test, very poorly convex chambers
in the last whorl, and in smooth, glittering test surface.

Distribution. - Poland: borehole Piaski IG I - Campanian-Maastrichtian, Telatyn
IG I lower Maastrichtian, Lublin IG 2 - Campanian-lower Maastrichtian.

Arenobulimina obesa (REUSS, 1851)
(pI. 6: 6a-b)

1951. Bulimina obesa REUSS : 40, pI. 3 : 12, pI. 4: I.
1982. Arenobulimina (Hagenowella) obessa (REUSS, 1851) ; FRIEG and PRICE: 56, pI. 2.2: c, d, e (with synonymy).
1986. Arenobulimina (Novatrix) obesa (REUSS); JORDAN and GASSE: 11, pI. 2: 6.

Material. - Twenty well preserved specimens.

Dimensions (in mm):
IG Nos.: 45809/88/F
length 0.528
width 0.528

4581O/88/F
0.480
0.552

45811/88/F
0.360
0.480

Variability. - It is expressed in a size of a test (majority of the investigated specimens
are wider than long), in a degree of visibility of the first whorl and a degree of convexity of
chambers in both whorls. The first whorl may be nearly invisible and flat, or relatively well
visible as a protruding node at the base of the second whorl consisting of 4 very strongly convex
to poorly convex chambers. Comma-shaped aperture is situated on the apertural surface and
forms an angle of about 60° with the spiral suture. There is a triangular apertural tooth in some
specimens.

Remarks. - The investigated specimens are similar to the holotype. Their size is the
same as that of the specimens presented by EBENSBERGER (1962) which are 0.5 mm long and
0.5 mm wide. They are considerably smaller than the specimens investigated by FRIEG and
PRICE (1982, maximum length 1.2 mm, maximum width 1.5 mm). In general appearance,
organization of whorls, proportion of whorls and number of chambers in the last whorl the
discussed species resembles most closely the species Trochammina globigeriniformis CUSHMAN,
1910 (non PARKER and JONES 1865). It differs from the latter species in having a comma
-shapped aperture and less convex chambers.

Distribution. - Poland - Campanian-Maastrichtian. Europe - Cenomanian-Maas
trichtian.

Arenobulimina preslii (REUSS, 1845)
(pI. 6 : 11)

1845. Bulimina preslii REUSS: 38, pI. 13: 72.
1980. Arenobulimina preslii (REUSS); GAWOR.BIEDOWA: 18, pI. 2: I, 2 (with synonymy).
1982. Arenobulimina (Arenobulimina) presli (R EUSS) ; FRIEG and PRICE: 52, pI. 2.1: d-h.
1986. Arenobulimina (Arenobulimina) pmli (R EUSS); JORDAN and GASSE: 10, pl . 1: 4-6.
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Material. - Twenty five well preserved specimens.

Dimensions (in mm) :
IG Nos. : 458 I5/88/F 45816/88/F 45817/88/F
length 0.624 0.552 0.456
width 0.480 0.408 0.336

Variability. - It is expressed in a different degree of test expansion with growth and in
a degree of chamber convexity. In the investigated material there occur specimens with
a strongly pointed initial part of the test, that poorly increased in size as chambers were being
added, which resulted in a test of nearly equal width along its whole length. Specimens dis
playing smaller expansion of the test have also a less pointed initial part. A chamber surface
and sutures are flat in most specimens. In rare specimens the chamber surface in the last whorl
is very poorly convex and sutures hardly depressed. The aperture consists of a slit running
slightly diagonally in relation to a base of th e last chamber and of the second fissure narrower
and situated along the base of the last chamber at a small distance. This situation results
in formation of the apertural tooth. In other specimens the aperture forms only one fissure
diagonal in relation to the base of th e last chamber . Chambers interior not divided.

Remarks. - For comparisons see description of Arenobulimina conica MARIE. The speci
mens from the Lublin Chalk differ from those investigated by FRIEG and PRICE (1982) in larger
size. The specimens from the north-west Germany have maximum length equal to 0.4 mm,
while maximum width equals to 0.3 mm.

Distribution. - Poland: Carpathians and Polish Lowlands - Upper Cretaceous; Su
detes - Turonian. Europe - Upper Cretaceous.

Arenobulimina puschi (R EUSS, 1851)
(pI. 6: 4, 5)

1851. BuIimina puschi R EUSS: 37, pI. 3: 6.
1937. Arenobulimina pushi (REUSS); CUSHMAN : 42, pl . 4: 22- 25.
1979. Arenobulimina puschi (REUSS) ; KAPTARENKO-TSHERNOUSOVA, PLOTNIKOVA and L IPNIK: 97, pI. 32: 1a, b (with synonymy).
1986. ArenobuIimina ( Harena) puschi (REuss); J ORDAN and G ASSE: 10, pl. I: 7-8.

Material. - Twenty five well pr eserved specimens.

Dimensions (in mm):
IG Nos. : 458 12/88/F 458 I3/88/F 45814/88/F
length 0.912 0.840 0.480
width 0.384 0.456 0.312

Variability. - It is expressed in a degree of chamber convexity, depression of sutures,
roughness of a test and a degree of a screw-like coiling of th e test along a growth axis.

Remarks. - The investigated specimens are identical with the holotype. The charac
teristic features of that species are : the test width equal, or nearly equal along its whole length,
the occurrence of 3 cha mbers in older whorls and only 3 or even 2 chambers in the youngest
whorl, a rather strong test coiling along its growth axis and a rather strong convexity of cham
bers. The specimens with a strongly coiled test along its growt h axis resemble Plectina ruthenica
(REUSS) and can be mistaken with this species. REUSS (1851) mentioned 3 rows of chambers
in all whorls of the test of this species. The fact that the initial whorls contained 4 chambers
has not been not ed by him.

Distribution. - Poland - Campanian - Maastrichtian (Lublin Chalk). Germany,
France - Senonian. USSR - Campanian-Maastrichtian, Germany, Westphalia - Campanian,
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Arenobulimina sphaerica (MARIE, 1941)
(pI. 5: 8, 9, 10)

1941. Arenobulimina sphaerica MARIE : 49, pl, 4: 36a-e.

Material. - Twenty five partly damaged specimens.
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Dimensions (in mm):
IG Nos.: 45818/88/F
length 0.528
width 0.456

45819/88/F
0.504
0.456

45820/88/F
0.408
0.480

Variability. - It is expressed in a height of older whorls visible as low cone at the base
of the test, in width and height of the last whorl, and in a convexity of chamber surface. The
last whorl consists of 5 chambers with slightly convex or even entirely flat surface in most cases.
Specimens with slightly convex chambers display weakly depressed septal sutures. As it follows
from the measurements, width of some specimens is superior to the test height. Chambers
interior not divided.

Remarks. - The investigated specimens are identical with those described from the
Cretaceous of the Paris Basin by MARIE (1941). They mostly resemble Arenobulimina conica
MARIE. They differ from the last species in being more involute, which results in a spherical
shape of the test. They resembl e also Ataxophragmium crassum (d'ORBIGNY), if not regarding low
cone at a base of a test formed by the initial whorls. The species under discussion is the last
link of a probable phylogenetic line leading from Arenobulimina preslii (REUSS) through Areno
bulimina conica MARIE to Arenobulimina sphaerica MARIE.

Distribution. - Poland - Campanian-Maastrichtian. France: (Paris Basin) - Cam
panian.

Arenobulimina vialovi WOLOSCHYNA, 1961
(pl. 7: 9, 10)

1961. Arenobulimina vialovi WOLOSCHYNA: 75, pI. 2: la, b, w ,
1972. Arenobulimina vialovi WOLOSCH YNA; VOLOSHINA: 85, pI. 7: 2.
1979. Arenobulimina vialovi WOLOSCHYNA ; KAPTARENKO-TsHERNOUSOVA et al.: 99, pl. 32: 7.
1986. Arenobulimina vialovi WOLOSCHYNA; JORDAN and GASSE: 12, pl. 2: 4--5.

Material. - Eight well preserved specimens.

Dimensions (in mm):
IG Nos.: 45821/88/F
length 1.056
width 0.720

45822/88/F
0.840
0.648

45823/88/F
0.888
0.672

Description. - Test large, rough, rounded at the beginning, nearly of equal width along its
whole length, and consisting of 2-3 1/2 whorls. Most probably five poorly visible chambers
in the oldest whorl. A last whorl consists of 3 chambers. The chambers are strongly convex,
wider than high, with depressed sutures and slightly diagonal. Apertural surface slightly convex,
aperture semicircular, situated at a center of apertural surface, and touching the suture at the
base of the youngest chamber. Test wall composed of large quartz grains and a small amount
of calcareous matrix.

Variability. - Variability is small and expressed in a test size, degree of chamber con
vexity and depression of sutures, as well as in a size of quartz grains building the test wall.
Chambers, however, are convex in all cases. Only chambers of the first whorl are poorly visible,
so that their number is unknown; most probably there are five chambers.
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Remarks. - The investigated specimens seem to be consistent with the holotype. The
only difference is in a more equal width of a test along its whole length in the specimens from
the Lublin Chalk.

Distribution. - Poland - Campanian-Maastrichtian (Lublin Chalk). USSR - Cam
panian-Maastrichtian. Germany: Westphalia - upper Campanian.

Genus Ataxophragmium Rzuss, 1860
Ataxophragmium beisseli CUSHMAN, 1936

(pI. 4: 8, pI. 5: 6)

1936. Ataxophragmium beisseli CUSHMAN : 43, pI. 6 : 22.
1937. Ataxophragmium beisseli CUSHMAN; CUSHMAN: 178, pI. 21: 19,22, non 20-21.

1962. Ataxophragmium beisseli CUSHMAN; EBENSBERGER : 24, pI. 1: 12.
1986. Ataxophragmium beisseli CUSHMAN; JORDAN and GASSE: 13, pI. 3: 4.

Material. - Twenty five well preserved specimens.

Dimensions (in mm):
IG Nos.: 45779 /88/F
length 1.296
width 1.080
thickness 1.128

45780 /88/F
1.080
0.864
0.960

45781 /88 /F
0.864
0.720
0.720

Variability. - It is expressed in proportion of wall components. Some specimens have
nearly no quartz grains, whereas others have quartz grains of equal or various size, in most
case fibrous calcite is present. It gives the impression that the test is built of sponge spicules.
Poorly marked sutures between chambers are visible in some specimens, but in majority of
cases they are unvisible. Also a shape and location of the aperture are the subject to variation.
The aperture may be fissure-like and located at the base of the apertural surface or diagonally
on this surface, connected with its base.

Remarks. - The Polish specimens are identical with the holotype. High-trochospiral
coiling of the test and its outline resemble especially Ataxiophragmium variabile (d'ORBIGNY).
It differs, however, from the last species in having chambers invisible in the whorls and a fibrous
like appearance of a test wall. In the test wall and its composition this species resembles
A. rimosum (MARSSON) from which it differs in larger size, high trochospiral coiling, egg-like
outline of the test and a tendency of the last chamber to be uniserial. A. rimosum (MARSSON)
may represent juvenile forms of the species A. beisseli CUSHMAN, but this problem needs further
investigation with a larger material at hand.

Distribution. - Poland - Maastrichtian (Lublin Chalk). Germany - Upper Cretaceous.

Ataxophragmium crassum (d'ORBIGNY, 1840)
(pI. 5: 11, 12)

1840. Rotalina crassa d'ORBI GNV: 32, pI. 3 : 7, 8.
1941. Ataxogyroidina globosa HAGENOW; MARIE: 59, pI. 5 : 50-57.
1941. Ataxogyroidina crassa (d 'O RBIGNY) ; MARIE: 59, pI. 6: 59-60.
1962. Ataxophragmoides bulloides (BEISSEL) ; EBENSBERGER: 25, pI. 1: 13, text-fig, 5.
1964. Ataxophtagmoides crassus (d 'O RBIGNY); KRIVOBORSKV: 213, pI. 34 : 4, pI. 36: 5, 6, 7, 8, pI. 37: 1,2,3,4,5, pI. 38:

1, 2, 3, 4.
1972. Ataxophragmium crassum (d'O RBIGNV); VOLOSHINA: 101, pI. 11: 4, pI. 12: 1, pI. 21: 3 (with synonymy) .
1979. Ataxophragmium crassum (d'ORBIGNY); KAPTARENKO-TsHERNOUSOVA et al.: 102, pI. 34 : 3.
1980. Ataxophragmium crassum (d'O RBIGNV); FRIEG: 237, pI. 2: 11.
1986. Ataxophragmium crassum (d'ORBIGNY); JORDAN and GASSE: 13, pI. 3: 1-2.
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Material. - Forty variously preserved specimens.
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Dimensions (in mm) :
IG Nos.: 45782/88/F 45783/88/F 45784/88/F
length 1.320 1.008 0.628
thickness 1.080 0.816 0.528

Variability. - It is expressed mostly in a degree of a test involution. Some specimens
are totally involute with only one whorl visible, while others have an initial part semiinvolute
so that one can see slightly marked internal whorl which is flat or poorly convex and amounts
to 1.2 of the surface of the initial part of the test. Variability is also expressed in the test size,
its outline (spherical or nearly spherical in effect of a slight flattening of the initial part of the
test) and in a degree of convexity of chamber surfaces. Generally the chamber surface is flat.
Some specimens, however, have the surface of all chambers of the last whorl, or only the two
youngest chambers of a last whorl, a little convex. Height of the apertural surface is also
a subject to variation.

Remarks. - The Polish specimens are identical with those described by d'ORBIGNY (1840)
from the Paris Basin, as well as with all the other specimens referred to in the synonymy. In
general morphology this species resembles some representatives of the genus Gyroidinoides,
but it is arenaceous form. It should be noted that in the species A. crassum the coiling of the
test, the test wall and the aperture are typical for the genus Ataxophragmium. The chamber
interior is simple.

Distribution. - Poland - Campanian-Maastrichtian (Lublin Chalk). France: Paris
Basin - Senonian. Germany - Upper Cretaceous. USSR - Santonian-Maastrichtian.

Ataxophragmium depressum (PERNER, 1892)
(pI. 4 : 11, 12)

1892. Bulimina depressa PERNER: 27, pI. 3: 3a, b.
1980 . Ataxophragmium tkpressum (PERNER); GAWOR-BIEDOWA: 20, pI. 2: 14, 15 (with synonymy).
1980. Ataxophragmium depressum (PERNER); FRIEG: 237, pI. 2: 9, 10 (with synonymy).
1986 . Ataxophragmium depressum (PERNER); JORDAN and GASSE: 13, pI. 3 : 5-6.

Material. - Seven well preserved specimens.

Dimensions (in mm ) :
IG Nos.: 45785/88/F 45786/88 /F 45787/88 /F
length 0.672 0.630 0.366
width 0.528 0.540 0.312

Variability. - It is expressed mainly in width of an apertural surface and in a degree of
its concavity.

Remarks. - The investigated specimens differ from conspecific forms from the Sudetes
in having flat chamber surface and in flat, nearly invisible sutures marked only as shining
lines. General features of this species such as coiling, reniform outline and inflation of the youn
gest chamber as well as degree of concavity of the apertural surface are so characteristic that
even when some of these features are poorly developed, identification is very easy.

Distribution. - Poland: Wolin Island - Turonian; Sudetes - Turonian-Coniacian ;
Lublin Upland - Campanian-Maastrichtian. Czechoslovakia - Cenomanian-Santonian.
Germany - upper Senonian. USSR - Turonian-Iower Coniacian.
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Ataxophragmium fertile WOLOSCHYNA, 1972
(pI. 4: 9, 10)

1972 . Ataxophragmium fartile WOLOSCHYNA: 110, pI. 13: 5, pI. 21: 6, 7.
1979 . Ataxophragmium fartile WOLOSCHYNAj KAPTARENKO-TsHERNOUSOVA et al.: 102, pI. 34: 6a, b.

Material. - Five well preserved specImens.

Dimensions (in mm) :

IG Nos.: 45788/88/F
length 0.600
width 0.480
thickness 0.552

45789/88/F
0.576
0.504
0.552

45790/88/F
0.456
0.360
0.456

Description. - Fin e-grained, involute and spherical test with a poorly visible last whorl
built of 4 slightly convex chambers separated by slightly depressed sutures running nearly
perpendicularly to base of the last chamber on a ventral side. The sutures extend nearly parallely
on a dorsal side. Apertural surface slightly convex, aperture in the form of an elongated loop
located at 40° in relation to a base of the apertural surface.

Variability. - It is expressed in a degree of chamber convexity, and the convexity of
apertural surface as well as in the shape of aperture. The chamber surface is slightly convex,
in small specimens nearly flat. Sutures slightly depressed and nearly perpendicular to the base
of the apertural surface on the ventral side. Aperture cresscent-like and diagonally oriented
in relation to the base of the ap ertural surface.

Remanks, - The investigated specimens are almost identical with those from the Lvov
Chalk. Fine-grained, shining wall of the four chambers, their arrangement and slight
convexity, as well as the small convexity of the apertural surface make this species the most
close to Arenobulimina obesa (Rsuss). In chamber arrangement and degree of their convexity
it resembles also Ataxophragmium compactum BROTZEN, which has also fine-grained test.

Distribution. - Poland - Maastrichtian. USSR - upper Campanian and Maastrich
tian.

Ataxophragmium luouense WOLOSCHYNA, 1972
(pI. 4: 6a, b, 7)

1972. Ataxophragmium (Opertum) loooense WOLOSCIlYNA: 113, pI. 14: I, 2.
1979. Ataxophragmium luouense WOLOSCHYNA j KAPTARENKO-TsHERNOUSOVA et al.: 104, pI. 35: la, b.

Material. - Twenty well preserved specimens.

Dimensions (in mm) :
IG Nos.: 45791 /88/F
length l.l04
width 0.840
thickness 0.816

45792/88/F
0.960
0.792
0.840

45793/88/F
0.624
0.504
0.528

Variability. - It is expressed in more or less egg-like shape of a test, in a degree of con
vexity of apertural surface and degree of inclination of a narrow loop-like aperture in relation
to an edge of the last chamber. It conc erns also the visibility of glittering striae on the test
surface, running perpendicularly to septal sutures and parallel in relation to each other. This
striation reflects an internal division of chambers. A chamber surface and sutures usually flat.

Remaeks, - Only the last whorl consisting usually of 4 chambers is visible in the investi
gated specimens, similarly as in those from the Lvov Chalk. Spherical shape of the test eau
cs that septal sutures of chambers touching the apertural surface with their base are nearly per
pendicular to it. In the shape and nearly perpendicular (in relation to apertural surface)
orientation of sutures this species approach Ataxophragmium compactum BROTZEN. It differs,
however, in having narrow aperture and striation of chamber surface.

Distribution. - Poland - upper Maastrichtian. USSR - upper Maastrichtian.
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Ataxophragmium rimosum (MARSSON, 1878)
(pI. 5: 4, 5)

49

1878. Bulimina rimosa MARSSON: 153, pI. 3: 21.
1937. Ataxophragmium rimosum (MARSSON); CUSHMAN: 178, pI. 21: 16-18.
1964. Ataxophragmium rimosum (MARSSON) j KRYVOBORSKY (in SUBBOTINA): 216, pI. 39: 1-3, pI. 40: 3-5, pI. 41: 1-3

(with synonymy).
1972. Ataxophragmium rimosum (MARSSON)j VOLOSHlNA: 108, pI. 13: 4.
1979. Ataxophragmium rimosum (MARSsON)j KApTARENKo-TsHERNousovA et al.: 104, pI. 35: 7.

Material. - Twenty five well preserved specimens.

Dimension. (in mm):
IG No•. : 45794/88/F 45795/88/F 45796/88/F
length 0.768 0.720 0.552
thickness 0.696 0.672 0.180

Variability. - It is expressed in a test outline (round or egg-like), in composition of the
test (various proportion of fibrous calcite, microgranular calcite and quartz grains). This
may result in rough and fibrous, or sandy with fibers or nearly smooth character of the test
surface. Changing is also a degree of convexity of apertural surface and an angle between the
aperture and a vertical axis of an apertural surface. Only last whorl, showing poorly visible
chambers is visible outside.

Remaeks, - The investigated specimens are identical with those presented by MARSSON
(1878, pI. 3: 21), and derived from the lower Maastrichtian deposits of the Riigen Island. In
coiling of the test this species resembles Ataxophragmium compactum BROTZEN, but it differs in
having well visible fibers on the test surface, as well as in unvisible chambers in a whorl and in
a slit-like, diagonally oriented (in relation to the growth axis of apertural surface) aperture.

Distribution. - Poland - upper Campanian-Maastrichtian (Lublin Chalk). Eastern
Germany: Rugen Island - lower Maastrichtian. USSR - Campanian-Maastrichtian.

Subfamily Varsoviellinae GAWOR-BIEDOWA, 1987
Genus Varsoviella GAWOR-BIEDOWA, 1987
Varsoviella pazdroae GAWOR-BIEDOWA, 1987

(pI. 7: 1, 2)

1987. Varsoviella pazdroae GAWOR-BIEDOWA: 55, pI. 27: 5, pl. 28: 5, pI. 29: 2.

Material. - Twenty well preserved specimens.

Dimensions (in mm ):
IG Nos.: 45824/88/F 45825/88/F 45826/88/F
length 1.128 1.080 0.936
width 0.384 0.108 0.336

Variability. - Variability is small and concerns visibility of ring-like chambers in a uni
serial part of a test. When the chamber surface is poorly convex, and septal sutures are slightly
concave, then the chambers are visible. Variable is also a number of chambers (from 1 to 7)
in a cylindrical, uniserial part of the test, which results in a changing length ratio of a trocho
spiral initial part of the test to the uniserial part. In the investigated material there occur
specimens on various ontogenetic stages of development. In the specimens which have developed
only a wedge-shaped, trochospiral initial part of the test the aperture is oval and situated on
the apertural surface near the suture separating the last and penultimate chamber. In the unise
rial part of the test the aperture is terminal. Variability concerns also a curvature of the test.
Most of the investigated specimens are straight, but some are bent.

Distribution. - Poland - Campanian-Maastrichtian (Lublin Chalk).
4 - Palaeontologla Polonica 52
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Subfamily Pernerininae LOEBLICH et TAPPAN, 1984
Genus Orbignyna von HAGENOW, 1842

Orbignyna injlata (Rzuss, 1851)
(pi. 6: 10)

1851. Spi,olilllJ injlata Rsuss: 32, pl. 2: 5, 6.
1972. O,bignyna (Ataxoorbignyna) injlala (ltEuss); VOLOSHINA: 126, pI. 18: 5, 6, pl. 22: 7, 9 (with synonymy).
1974. O,bignyna injlata (ltEuss); GORBENKO: 33, pl, 2: 6.
1979. O,bignyna inflata (REUSS); KAPTARENKO-TsHERNOUSOVA et al.: 106, pl. 37 : 2.

Material. - More than a hundred well preserved specimens.

Dimensions (in mm):
IG Nos.: 45827/88/F 45828/88/F 45829/88/F
length 0.960 1.080 0.792
width 0.888 0.864 0.648
thickness 0.768 0.792 0.648

Variability. - Juvenile specimens with a well developed planispiral part ofa test dominate
in the investigated material. Specimens with uncoiled part of the test are rare. Variability is
expressed mainly in the planispiral part of the test in both a number of chambers (4--5) and
a degree of chamber convexity.

ReDlarks. - The species differs from other species of the genus Orbignyna in strongly
convex chambers, especially in a coiled part of the test.

Distribution. - Poland - Campanian-Maastrichtian (Lublin Chalk). USSR - Cam
panian-Maastrichtian.

Orbignyna ouata HAGENOW, 1842
(pI. 6: 9)

1842. O,bignyna ovala HAOENOW: 46, pl, 9 : 26a-d.
1961. O,bignyna ovala HAOENOW; AKwEz: 103, pI. 7: 5a, b, 6a, b (with synonymy).
1972. O,bignyna (O,bignyna) ovata HAGENOW; VOLOSHINA: 116, pl, 15: 4, pI. 16: 1.
1974. O,bignyna ovata HAGENOW ; GORBENKO: 34, pl. 2: 9a, b, w.
1979. O,bignyna ovala HAGENOW; KAPTARENKO-TsHERNOUSOVA et al.: 106, pI. 36: 1a, b.

Material. - More than a hundred well preserved specimens.

Dimensions (in mm):
IG Nos.: 45839/88/F 45831/88/F 45832/88/F
length 0.840 0.792 0.960
width 0.720 0.712 0.600
thickness 0.720 0.576 0.600

Variability. - It is expressed in a size of a test, in a degree of visibility of striation on the
outer surface resulting from the internal chamber partition. Septal sutures may be poorly de
pressed and visible, or invisible.

ReDlarks. - The investigated specimens are identical with the holotype in the oval outline
of the test, in being nearly equally wide as high, in the visible striation resulting from internal
partition of chambers, in the size of the last chamber and in the slightly convex and wide
apertural surface. They differ in having flat, not visible sutures in most cases. They differ
from the Rugen specimens in less developed striation on the test surface, while resembling in
this feature the specimens from Podole, described and illustrated by VOLOSHINA (1972). The
specimens from the Montian deposits from the Boryszew borehole (Poland), included by Po
ZARYSKA (1965: 59) into this species are too flat to represent Orbignyna ooata HAGENOW.

Distribution. - Poland: Wolin Island - Turonian, Campanian-Maastrichtian (Lublin
Chalk). Germany: Rugen - lower Maastrichtian. USSR - Campanian-Maastrichtian.
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Orbignyna ruegensis (FRANKE, 1928)
(pI. 4: Sa, b)

1928. Lhoula ovala HAGENOW forma ruegensis FRANKE: 172, pI. 15: 18.
1972. Orbignyna (Orbignyna) ovala (HAGENOW) var. ruegensis FRANKE; VOLOSHlNA: 117, pI. 15: 4, pI. 22: 2.
1979. Drbignyna ovala ruegensis (FRANKE); !<.APTARENKo-TsHERNousovA cl al.: 106, pI. 40: la, b.

Material. - Twenty well preserved specimens.

51

Dimensions (in mm):
IG Nos.: 45833/88/F
length 1.296
width 0.912
thickness 0.672

45834/88/F
1.080
0.768
0.600

45835/88/F
0.960
0.720
0.600

Description. - Test bilaterally symmetrical, oval in outline slightly lobate and with
5-7 poorly visible chambers in an outer whorl. Chamber surface poorly convex, sutures slightly
depressed. The surface of the youngest chambers covered near the septal sutures with lighter
and darker bands running perpendicularly to the septal sutures and parallel to each other;
they are the expression of internal structure of chambers. Apertural surface slightly convex,
an aperture as a large fissure.

Variability. - It is expressed in a number of chambers in the outer whorl (5-7), in a size
of the test, as well as in the expression of banding on the near-sutural surface of youngest cham
bers. Also the shape of aperture is a subject to variation ranging from a wide fissure to nearly
round opening situated on the summit of apertural surface.

Remarks. - The specimens with the fissure-like aperture seem to agree with the holotype.
However, FRANKE'S drawing is very schematic, thus not allowing for comparisons. The speci
mens with approximately round aperture are nearly identical with those described by VOLOSHINA
(1972) under the name Orbignyna (Orbignyna) ovata (HAGENow) var. ruegensis (FRANKE). The
investigated specimens differ from those from the Lwow Chalk only in the lack of banding near
septal sutures of the oldest chambers of the outer whorl. In the investigated material there
are also more spherical specimens resembling those described by VOLOSHINA (1972: 15, 4) as
Orbignyna (Orbignyna) ovata HAGENow. They do not display, however, banding in a near
sutural surface. It seems that such forms may represent juvenile specimens of various species
of Orbignyna.

Distribution. - Poland - Maastrichtian (Lublin Chalk), Germany -lower Maastrich
tian. USSR - upper Campanian-lower Maastrichtian.

Orbignyna sacheri (Rsuss, 1851)
(pI. 5: 7)

1851. Spirolina sacheri Rsuss: 31, pI. 2: 3, 4.
1935. Orbignyna sacheri Rzuss; KELLER: 540, pI. 1: 7, 8.
1964. Orbignyna sacheri (REuss); VOLOSHINA: 115, pI. 1: 1, 2, 3, 4.
1964. Drbignyna sacheri (Rsoss}; KRlVOBORSKY and SUBBOTlNA: 220, pI. 42: 1, pI. 44: 5, pI. 45: 7-11, pI. 46: 2, 3.
1972. Drbignyna (Orbignyna) sacheri (REuss); VOLOsmNA: 120, pI. 16: 2, 3, pI. 22: 1.
1974. Orbignyna sacheri (REuss); GORBENKO: 34, pl. 2: 8.
1979. Drbignyna sacheri (REUss); KAPTARENKo-TsHERNousovA et al.: 107, pI. 37: 4.

Material. - Forty well preserved specimens.

Dimensions (in mm):
IG Nos.: 45836/88/F
length 1.440
width 1.272
thickness 0.600

45837/88/F
1.152
0.864
0.528

45838/88/F
0.816
0.648
0,432
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Variability. - It is expressed in a number of chambers in an outer whorl (6-8), in a degree
of incision of the test outline, and in a degree of chamber convexity and depression of sutures.
In the investigated material, there are both, specimens with glittering test consisting of very
small quartz grains, with a flat chamber surface visible only due to a slight depression of narrow
sutures, and specimens built of a slightly larger quartz grains, displaying more incised outline
with clearly convex chamber surface and rather strongly depressed, ·sometimes furrow-like
sutures. Quartz grains which are larger than those building the rest of the test may be situated
in the center of the test, on the chamber surface near the sutures. Variability considers also
a degree of convexity of the central part of the test, as well as the length and shape of chambers.
Chambers may be of equal length along the whole width and sickle-like, or increase in height
toward the margine of the test and have triangular outline.

Remarks. - No specimens with uncoiled test, regarded by REUSS (1851) as mature speci
mens, have been found in the investigated material. There are, however, specimens identical
with those described by REUSS (1851) as juveniles. As it follows from the literature (KRIVO
BORSKY and SUBBOTINA 1964), test wall in this species may be also calcareous with inclusion
of singular quartz grains.

Distribution. - Poland - Campanian-Maastrichtian (Lublin Chalk) . USSR - Cam
panian-Maastrichtian.

Orbignyna simplex (Rzuss, 1851)
(pl, 5: 3)

1851. Flabellina simplex Rzuss: 31, pl . 2: 1, 2.
1935. Orbignyna simplex (REuss); KELLER: 541, pI. 1: 16, 17.
1963. Orbignyna simplex (REuss); LIPNIK (in KAPTARENKO-TsHERNOUSOVA): 75, pI. 22: 1.
1972. Orbignyna (Orbignyna) simplex (REuss); VOLOSIDNA : 121, pI. 17: 4, 5 (with synonymy).
1974. Orbignyna simplex (REuss); GORBENKO: 33, pl, 2 : 7.
1979. Orbignyna simplex (REuss); KAPTARENKO-TsHERNOUSOVA et al. : 107, pI. 37: 3.

Material. - Eight well preserved specimens.

Dimensions (in mm):
IG Nos. : 45839/88/F 45MO/88/F 45841/88 /F
length 1.000 0.840 0.720
width (of the last chamber) 0.888 0.672 0.576
thickness (of the last chamber) 0.168 0.168 0.168

Description. - Test flat, rapidly but equally increasing in size as chambers are added.
Initial part of a test coiled nearly planispiraly, further straight and uniserial. Chambers not
visible in the coiled part. Usually 2 semilunar chambers with flat surface separated with poorly
depressed sutures in the straight part. Apertural surface flat. Aperture fissure-like situated slightly
below the summit of the last chamber. Test surface slightly rough, consists of quartz grains of
a medium size cemented with a calcareous matrix.

Variability. - It is expressed in a size of quartz grains which influences the appearance
of the test surface which may be nearly smooth when they are small and strongly rough when
they are large. Variability concerns also a pattern of coiling of the initial part of the test, which
can be nearly planispiral and then a whorl has the same thickness as a stright part of the test,
or clearly trochospiral and then slightly raised whorl stands above one of the wider sides of
the test.

Remarks. - Specimens with a slightly rough surface of the test, and which are nearly
planispiral, are nearly identical with those illustrated by REuss (1851, pI. 2: 2). No specimens
with numerous chambers in the straight part of the test, such as shown by Rsuss (1851, pI. 2: 1)
have been found in our material.

Distribution. - Poland: Polish Lowlands - Campanian-Maastrichtian. USSR - San
tonian-Maastrichtian
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Orbignyna variabilis (d'ORBIGNY, 1840)
(pI. 6: 8)

1840. Bulimina variabilis d 'ORBIGNV: 40, pI. 4 : 12 (non 9, 10, 11).
1941. Orbignyna variabilis (d 'ORBIGNV); MARIE: 26, pI. 6: 61-65.
1947. Ataxophragmium orbignyna form is VASSlLENKO et MJATLIUK: 200, pI. 1: 4, 5, 6.
1953. Orbignyna ~pica (FRANKE) ; BARNARD and BANNER: pI. 9: 8.
1955. Orbignyna aquisgranensis (BEISSEL); LISZKA: 176, pI. 13: 3.
1972. Orbignyna (Ataxoorbignyna) variabilis (d 'O RBIGNV) : VOLOSffiNA : 124, pI. 18: 2, 4, pI. 22 : 5, 6.
1979. Orbignyna variabilis (d'O RBIGNV) ; KAPTARENKo-TsHERNOUSOVA et al.: 108, pI. 37: 7.

Material . - Twenty five well preserved specimens.
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Dimensions (in mm ):
IG Nos. : 45842/88/F 45843/88 /F 45844/88 /F
length 1.320 1.120 0.840
width 0.840 0.744 0.744

Variability. - It considers a number of chambers in the last whorl (4-5) and in a straight
part (3-4), as well as a degree of convexity of chamber surface. This surface is flat in most
cases, some specimens, however, display slightly convex chamber surface with a little depressed
sutures. The chambers are of equal height and width in the straight part, or they increase in
size as chambers are added.

Remarks. - This species resembles mostly Voloshinovella aquisgranensis (BEISSEL) in a general
shape of the test. It differs from the last species in having smooth test surface, flat chambers
of drum-like shape in a straight part, flat or hardly depressed sutures and flat apertural surface.
The specimens described by VOLOSHINA (1972) differ from those from Poland and France
in having more rough surface, while those from England differ from these from Poland in
having slightly more convex chambers in a straight part of the test.

Distribution. - Poland - Campanian-Maastrichtian (Lublin Chalk), Carpathians
lower Senonian. France: Paris Basin - Campanian. England - upper Campanian-lower
Maastrichtian. USSR - Santonian-Campanian.

Genus Voloshinovella LOEBLICH et TAPPAN, 1964
Voloshinovella aquisgranensis (BEISSEL, 1891)

(pI. 7: 13)

1891. Lituola aquisgranensis BEISSEL: 12, pI. 3: 1-3, 9-16, 33-40,46- 54 (non 4-8, 41-45, pI. 16: 35), (jitk ELLIs and
MEssINA, Cat. of Foram.) .

1928. Lituola aquisgranensis BEISSEL f. ~pica FRANKE: 172, pI. 15: 22.
1937. Orbignyna aquisgranensis (BEISSEL); CUSHMAN : 182, pI. 21: 31, 33 (non 32).
1962. Orbignyna aquisgranensis (BEISSEL); EBENSBERGER: 27, pi. 1, 15-18, text-fig. 7 (with synonymy).
1972. Orbignyna (Orbignyna) aquisgranensis (BEISSEL) ; VOLOSHINA : 118, pI. 17: 1, 2.

Material. - Fifteen well preserved specimens.

Dimensions (in mm ) :
IG Nos.: 45845/88/F 45846/88/F 45847/88/F
length 1.512 1.272 0.840
width 0.960 0.792 0.628

Variability. - It is expr essed in a very weak widening of the test in a straight part, which
is nearly equally wide along its whole length, or slightly narrower in a proximal part than .in
distal one. Variability concerns also a number and a degree of chamber convexity in both
parts of the test (4-5 chambers in a coiled part and 2-5 ones in a straight part). Chambers
in both parts are always convex, this convexity being strong in some specimens, similarly as
depression of sutures.
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Remarks. - The Polish specimens differ from those described by BEISSEL (1891) and
FRANKE (1928) in having smaller number of chambers, in both the coiled and the straight parts
of the test. Their shape as well as degree of chamber convexity and depression of sutures are,
however, identical. Our specimens differ also from those described by VOLOSHINA (1972)
in a slightly more rough surface of the test and in more convex chambers in the both parts of
the test. According to EBENSBERGER (1962), who investigated over 200 specimens from Aachen,
Lituola aquisgranensis and L. conica described by BEISSEL (1891) are really separate species. On
the other hand, LOEBLlCH and TAPPAN (1964) included BEISSEL'S specimens into the genus
Voloshinovella. EBENSBERGER (1962) considers the BEISSEL'S specimens (BEISSEL 1891, pI. 3:
4, 5, 6, 8, 32) as representing L. conica BEISSEL. The last specimen is considered by VOLOSHINA
(1972) as typical for L. aquisgranensis conica BEISSEL. It is not clear why VOLOSHlNA (1972)
uses the name Voloshinovella aquisgranensis (BEISSEL) for Lituola aquisgranensis conica BEISSEL. It is
simply the species V. conica (BEISSEL). On the other hand, VOLOSHINA (1972) considers
BEISSEL'S variety L. aquisgranensis as a separate species and situates it in the genus Orbignyna.

Distribution. - Poland - Campanian-Maastrichtian (Lub1in Chalk). Germany - upper
Senonian. USSR - Campanian-Maastrichtian.

Voloshinovella conica (BEISSEL, 1891)
(pI. 6: 7)

1891. Lituola aquisgranensis conica BEISSEL: 12, pI. 3: 17-32, pI. 16: 33-35 (fide ELLIS and MESSINA, Cat. of Foram.),
1928. Lituola aquisgranensis f. conica BEISSEL; FRANKE: 172, pI. 15: 23.
1937. Orbignyna aquisgranensis (BEISSEL); CuSHMAN: 182, pI. 21: 32 (non 31, 33).
1953. Orbignyna aquisgranensis (BEISSEL); BARNARD and BANNER: 199, pI. 9: 10.
1962. Orbignyna conica (BEISSEL); EBENSBERGER: 28, pI. 1: 19-22, text-fig. 8, 9: (with synonymy) .
1972. Voloshinovella aquisgranensis (BEISSEL); VOLOSHlNA: 95, pI. 9: 5.
1974. Voloshinovella aquisgranensis (BEISSEL); GORBENKO: 35, pI. 2: 10.
1979. Voloshinovella aquisgranensis (BEISSEL); KAPTARENKO-TsHERNOUSOVA et al.: 101, pI. 33: 5.

Material. - Ten well preserved specimens.

Dimensions (in mm) :
lG Nos.: 45848/88/F 45849/99/F 45850/88/F
length 1.704 1.680 1.248

width (last chamber) 10416 1.200 0.840

Variability. - It considers a degree oftest expansion with growth, a number of chambers
in a coiled part of the test (3-5) and in a straight part (4-5), as well as a pattern of chamber
addition in the straight part. In some specimens, the sizes of directly neighbouring chambers
of the straight part may abruptly differ from each other, while being subequa1 in others, with
the exception of the youngest chamber which is twice as high as the preceding one.

Remarks. - Variability in expansion of the test causes that the specimens which are
conical and increasing in size as chambers are added resemble some specimens of Voloshinovella
aquisgranensis (BEISSEL). Both BEISSEL (1891) and EBENSBERGER (1962) who studied very rich
material recorded forms transitional between V. aquisgranensis and V. conica (BEISSEL). It
is important that Voloshina (1972) included the specimens described by BARNARD and BANNER
(1953) under the name Orbignyna aquisgranensis (BEISSEL) in the synonymy of V. aquisgranensis
(BEISSEL). In my opinion they are conspecific with V. conica (BEISSEL). V. conica (BEISSEL)
resembles mostly V. tertia WOLOSCHYNA in the test shape, chamber height, and degree of
chamber expansion. It seems that the last species is an extreme, widely conical variant
of V. conica.

Distribution. - Poland: Polish Lowlands - Campanian-Maastrichtian. Germany 
Senonian. England - upper Campanian-Maastrichtian. USSR: Santonian-Campanian.
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Voloshinovella laifittei (MARIE, 1956)
(pI. 7: 12)

1956. Orbignyna laffittei MARIE: B235, pI. 1: 7 (fide ELLIs and MESSINA, Cat. of Foram.).
1972. Voloshirwvella laffittei (MARlE); VOLOSHINA : 96, pI. 10: 3, 4, 5, pI. XXI: 5 (with synonymy).
1979. Voloshinooella laffittei (MARIE); KAPTARENKo-TsHERNousovA et al.: 101, pI. 33: 2a, b.

Material. - Ten well preserved specimens.
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Dimensions (in mm):
IG Nos.: 45851/88/F 45852/88/F 45853/88/F
length 0.960 1.080 0.320
width 1.008 1.368 0.304-

Variability. - Variability is small and concerns mostly a number of chambers in a uni
serial part ofa test (from 4 to 5 but usually 3) and a degree of expression of the internal structure
of chambers on the test surface. In the investigated material there are specimens representing
different ontogenetic stages. In some stages the length of the test is smaller than its width.

Remaeks, - The investigated specimens are identical in all characters with the holotype.
All have a cross-shaped aperture as in the holotype. The aperture had various shape in the
specimens studied by VOLOSHYNA (1972).

Distribution. - Poland - Campanian-Maastrichtian (Lublin Chalk). France: Paris
Basin - Campanian (Belemnitella mucronata Zone). USSR: East European Platform - Cam
panian.

Superfamily Textulariacea EHRENBERG, 1838
Family Eggerellidae CUSHMAN, 1937

Subfamily Dorothiinae BALAKHMATovA, 1972
Genus Dorothia PLUMMER, 1931

Dorothia irregularis (MARSSON, 1878)
(pI. 7: 3, 4)

1878 Plectina irregularis MARSSON: 160, pI. 3: 28a-e.
1962. Plectina irregularis MARSSON; EBENSBERGER: 21, pI. 7: 7, pI. 12: 11 (with synonymy).
1970. Gaudryina bentonensis (CARMAN); NEAGu: 42, pI. 6: 24-27.

Material. - Twenty partly damaged specimens.

Dimensions (in mm):
IG Nos.: 45854/88/F 45855/88/F 45856/88/F
length 2.400 1.296 0.912
width 0.408 0.350 0.336

Description. - Test long, cylindrical and slender, initially wedge-shaped, higher up of
equal width along the whole length. Initial part built of 3 to 4 chambers in a whorl, final part
biserial. The test below biserial part amounts from 1/3 to 1/2 of the total length. Whorls and
chambers poorly discernible. Chamber surface flat or slightly convex. Chamber outline rectan
gular, septal sutures slightly depressed, flat and situated perpendicular to the growth axis
of the test. Chambers in the biserial part low, wide and of equal height, slightly convex and
well visible. Sutures straight, slightly depressed situated perpendicularly to the growth axis
of the test. The most characteristic feature of this species is a screw-like coiling of the test along
the whole length. Test surface is slightly rough as the test wall is composed of fine quartz
grains in a calcareous matrix. Aperture semilunar situated at the base of apertural surface of
the ultimate chamber.

Variability. - It is expressed in length of the initial part of the test in relation to the
biserial test part (it may occupy from 1/3 to 1/2 of the whole length), in degree of visibility of
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whorls and chambers in the initial part of the test in the number of chambers in the biserial
part of the test (from 2 to 5 pairs), in degree of the screw-like coiling of the test (full turn
or only a half).

Remarks. - The specimens under discussion seem to be identical with the holotype.
Similarly as the specimens from the Riigen Island they have the shape of a narrow cylinder
screw-like turned. The specimens from Romania included by NEAGU (1970) in the species
Gaudryina bentonensis (CARMAN) show all the characters of this species. They probably differ
from CARMAN'S species in having more numerous chambers in initial whorls as well as in
a different arrangement of chambers in the biserial part of the test and in a spiral coiling of
the test along the vertical axis. The investigated species is similar to Marssonella ellisorae CUSHMAN
but differs from it in being twice as long and screw-like coiled. The present studies of the aper
ture permitted attribution of the Polish specimens to the genus Dorothia.

Distribution. - Poland - Maastrichtian. Germany - Maastrichtian. Romania 
Lower Maastrichtian.

Dorothia pupa (REUss, 1860)
(pI. 7: 11)

1860. Tutu/aria pupa REuss: 232, pl, 13: 4 (non 5).

1937b. Dorothia pupa (REuss); CUSHMAN: 78, pl, 8; 20-24 (with synonymy).
1972. Dorothia pupa (REuss); HANzLIKOVA: 57, pl. 12: 8, pI. 13: 3, 8 (with synonymy).
1982. Dorothia pupa (REuss); MCGUGAN: 404, pl, 8: 7-8.
1983. Dorothia pupa (REuss); BEClWANN et al.: 110, pI. 4: 26.
1983. Dorothia pupa (REuss); HAON and HERM: 622, pI. 2: 11 (with synonymy).
1986. Dorothia pupa (REuss); JORDAN and GASSE: 12, pI. 2: 7.

Material. - Thirty variously preserved specimens.

Dimensions (in mm):
IG Nos.: 45857/8B/F 45B5B/BB/F 45B59/BB/F
length 0.9BO 0.BB8 0.552
width 0.504 0.52B 0.432

Variability. - It is expressed in a transverse section of a test which may be either more
or less wide-oval, in a number of chambers in a biserial part (one or two pairs of chambers)
and in a chamber convexity. Chamber surface nearly flat or clearly convex; septal sutures
and spiral suture are slightly depressed in this last case.

Remarks. - This species differs from Dorothia crassa (MARSSON) in having a widely-oval
transverse section of a test, more cuneate initial part of the test and in having convex apertural
surface of the two youngest chambers. The species Dorothia plummeri BROTZEN is also very similar,
having, however, more convex chambers, in both the initial and biserial part of the test.

Distribution. - Poland - Campanian-Maastrichtian (Lublin Chalk). Germany 
Senonian. Italy - Maastrichtian. Czechoslovakia, England, Egypt, Australia, USA - Cam
panian. Denmark, Netherlands - Santonian-lower Campanian. Canada - upper Cam
paman.

Family Valvulinidae BERTHELIN, 1880
Subfamily Valvulininae BERTHELIN, 1880

Genus Goesella CUSHMAN, 1933
Goesella rugosa (HANZLIKOVA, 1953)

(pI. 7: 8)

1953. Marssonella rugosa HANZLIKOVA: 493, pl, 2: 5, 7 (fide ELLIS and MESSINA, Cat. of Foram.) .
1959. Goesella carpathica LISZKOWA: 60, pl. 3: 9a-f.
1972. Goesella rugosa (HANzLIKOVA); HANzLIKOVA: 59, pl . 12: 5 (with synonymy) .
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1984. Goesella rugosa (HANZLIKOVA) ; SZCZECHURA and POZARYSKA : 40, pI. 3: 2, 3.
1984. Goesella rugosa (HANZLIKOVA) ; GEROCH and NowAK: pI. 4 : 8, 13, 18.
1984. Goesella rugosa (HANZLlKOVA) ; Lrszxowx and MORGIEL: 221, pI. 124: 10-17.

Material. - More than a hundred well preserved specImens.

Dimensions (in mm):
IG Nos.: 45869/88/F 45870/88/F 45871/88/F
length 0.840 0.480 0.432
width 0.600 0.360 0.408

Variability. - Most specimens are at the biserial stage of development in the investigated
material. Few specimens ar e mature (displaying a uniserial part). Variability is expressed in
degree of roundness of th e initial part of th e test and in its roughness. Presented above measure
ments were obtained from the specimens at th e biserial stage of development.

Remaeks, - The discussed species has been hitherto noted in th e Tethyan region. Occur
rence in Poland is the first appearance of this species in th e epicontinental deposits. The speci
mens coming from the Polish Lowlands and th e Carpathians display the same variability range.

Distribution. - Poland - Campanian-Maastrichtian (Lublin Chalk); Carpathians 
Cretaceous-Paleocene. Romanian Carpathians - Campanian. Trinidad, Spain, Austria,
Slovakian Carpathians - Cretaceous-Paleocene,

Suborder Lagenina DELAGE et HEROUARD, 1896
Superfamily Nodosariacea EHRENBERG, 1838

Family Nodosariidae EHRENBERG, 1838
Subfamily Nodosariinae EHRENBERG, 1838

Genus Cribrebella GAWOR-BIEDOWA, 1989
Cribrebella fusiformis (GAWOR-BIEDOWA, 1987)

(pI. 8 : 5)

1987. Cribrella fusiformis GAWOR-BIEDOWA : 57, pI. 30 : la, b.

Material. - Fifty well preserved specimens.

Dimensions (in mm):
IG Nos.: 45878/88/F
length 0.768
width 0.192

45879/88/F
0.480
0.168

45880/88/F
0.288
0.120

Remarks, - Description, variability and remarks as in GAWOR-BIEDOWA (1987).
Distribution. - Poland - Maastrichtian (Lublin Chalk).

Cribrebella lacrima (GAWOR-BIEDOWA, 1987)
(pI. 8: 3)

1987. Cribrella lacrima GAWOR-BIEDOWA: 56, pI. 29: 1a- c.

45883/88/F
0.264
0.240

45882/88/F
0.312
0.192

Material. - Over a hundred well preserved specimens.

Dimensions (in mm) :
IG Nos. : 45881/88/F
length 0.696
width 0.264

Remarks, - Description, variability and remarks as in GAWOR-BIEDOWA (1987).
Distribution. - Poland - Maastrichtian (LublinChalk).
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Cribrebella ouata (GAWOR-BIEDOWA, 1987)
(pI. 8: 4)

1987. Cribrella ovata GAWOR-BIEDOWA: 58, pI. 30: 2a, b.

45886/88/F
0.384
0.216

46885/88/F
0.720
0.336

Material. - Twenty five well preserved specimens.

Dimensions (in mm):
IG Nos.: 45884/88/F
length 0.744
width 0.360

Remaeks, Description, variability and remarks as in GAWOR-BIEDOWA (1987).
Distribution. - Poland - Maastrichtian (Lublin Chalk).

Subfamily Frondiculariinae REUSS, 1860
Genus Frondicularia DEFRANcE, 1826
Frondicularia biformis MARSSON, 1878

(pI. 8: 1, 2)

1878. Frondicularia biformis MARSSON: 137, pI. 2: 17c, d.
1974. Frondicularia biformis MARSSON; SZCZECHURA and POZARYSKA: 42, pI. 4: 10-12 (with synonymy).

Material. - Twenty five well preserved specimens.

Dimensions (in mm):
IG Nos.: 45875/88/F 46876/88/F 45877/88/F
length 0.576 0.490 0.470
width 0.384 0.320 0.290
thickness 0.144 0.120 0.100

Variability. - It is expressed mainly in shape of the test and height of ribs on the sutures.
In the investigated material there are both, specimens with elongated tests and the narrower
sides of the test nearly parallel, and the specimens with oval outline. Ribs on sutures may be
nearly flat or strongly raised. It is possible that the variability of the test shape is associated
with alternation of generations, but it is not certain, as the initial chamber is broken off in all
the investigated specimens.

Remaeks, - The description agrees with the presented by POZARYSKA (1957, 1965).
In the North America this species is described as Frondicularia sp. (CUSHMAN and TOOD 1946,
OLSSON 1960).

Distribution. - Poland - the uppermost lower Maastrichtian-Paleocene. Carpathians
upper Maastrichtian-Paleocene. Eastern Germany, Denmark, Austria, North America 
Upper Cretaceous-Paleocene.

Family Vaginulinidae REUSS, 1860
Subfamily Palmufinae SAIDOVA, 1981
Genus Neoflabellina BARTENSTEIN, 1948

Neoflabellina reticulata (REUSS, 1851)
(pI. 8: 11)

1851. Flabellina reticulata REUSS: 30, pI. 1: 22.
1977. Neoflabellina reticulate (REuss); KOCH: 58, pI. 14: 9, 10.
1979. Neojlabellina retieulala (REuss); KAPTARENKO-TsHERNOUSOVA et al.: 110, pI. 41: 1a, b.
1981. Neoflabellina retieulata (REuss); HART et al.: 212, pI. 7, 20: 3.
1984. Neojlabellina reticulata (REuss); GAWOR-BIEDOWA and WITWICKA: 231, pI. 75: 5 (with synonymy).
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Material. - Over fifty variously preserved specimens.
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Dimensions (in mm):
IG Nos. : 45887/88/F 4588B/88/F 45889/88/F
length 1.200 1.176 9.600
width 0.792 0.720 0.600

Variability. - It concerns mostly a test shape, which varies from a widely deltoidal to
rhomboidaI. The species is very characteristic in having chambers covered with numerous
narrow ridges running perpendicularly to distinct raised crenulate sutures (in an evolved
part of a test).

Remarks. - The description agrees with that presented by GAWOR-BIEDOWA and WIT
WICKA (1984). This species differs from N eofiabellina praereticulata HILTERMANN in more regular
ornamentation covering even of the youngest chamber surface in the uniserial part of the test
and nodose ornament on earliest chambers .

Distribution. - Poland: Polish Lowlands - Maastrichtian. Europe, North America,
Australia - Maastrichtian.

Family Polymorphinidae d'ORBIGNY, 1839
Subfamily Polymorphininae d'ORBIGNY, 1839

Genus Globulina d'ORBIGNY, 1839
Globulina lacrima (REUSS, 1845)

(pI. 8: 9, 10)

1845. Polymorphina lacrima REUSS: 40, pl. 12: 6, pI. 13: 83.
1962. Globulina lacrima laaima Rsoss; EBENSBERGER: 65, pI. 4: 18 (with synonymy).
1966. Globulina lacrima (REUSS) ; HOFKER: 90, pl. 15: 30,153, pI. 23: 126, 166, pI. 29: 65, 255, pI. 52: 48, 286, pI. 60: 35,

pI. 80: 110, 115.
1968. Globulins lacrima (Rsuss} ; SLITER : 77, pI. 9 : 17, pI. 10: 1 (with synonymy).
1970. Globulina lacrima lacrima (Rsussl ; NEAGu: 54, pI. 12: 15.
1975. Globulina lacrima (REuss); NUGLlscH: 26, pI. 8 : 6.
1976. Globulina lacrima (Rzuss}; KUZINA: 104, pI. 18: I.
1985. Globulina lacrima (R EUSS) ; SLITER: pI. 4: 11.

Material. - Ten well preserved specimens.

Dimensions (in mm):
IG Nos.: 45890/88/F 45891 /88/F 45892/88/F
length 0.576 0.456 0.360
width 0.408 0.336 0.264

Variability. - It is expressed in a test shape (elongated or oval tear), in a shape ofa trans
verse section (wide-oval to nearly round), in a degree of expression of apertural rays and their
number.

Remarks. - This species differs from Globulina subsphaerica (BERTHELIN) in having more
elongated shape of the test, oval transverse section, and more elongated two youngest chambers.
SLITER (1985) illustrated the specimen of this species resembling the species G. subsphaerica
(BERTHELIN) in shape. In the both compared species chambers are poorly visible, with flat
and translucent sutures. Some specimens of G. subsphaerica show slightly convex chamber
surface. In the both species relic apertures of older chambers may be visible.

Distribution. - Cosmopolitan species. Poland - Upper Cretaceous. Europe and North
America - Upper Cretaceous, Paleocene.
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Globulina prisca (REUSS, 1862)
(pI. 8: 8)

1862. Globulina prisca REUSS: 79, pI. 9: 8.
1957. Globulina prisca REUSSj SZTEJN: 75, pI. 9: 83 (with synonymy).
1967. Globulina prisca REUSSj !<.APTARENKO-TsHERNOUSOVA: 94, pI. 10: 10.
1975. Globulina prisca Rzuss; NEAGu: lOO, pI. 76: 34--44, 48-51, pI. 77: 1-5 (with synonymy).
1976. Globulina prisca REUSSj KUSINA: 102, pI. 17: 6.
1979. Globulina prisca REUSSj !<.APTARENKO-TsHERNOUSOVA et al.: 55, pI. 13: 18.

Material. - Eigth well preserved specimens.

Dimensions (in mm):
IG Nos.: 45893{88{F 45894{88{F 45895{88{F
length 0.552 0.360 0.264
width 0.168 0.168 0.144-

Variability. - It is expressed mainly in degree of sharpening of an initial part of a test.
Gerontic specimens have a fistulose aperture, radiate in immature specimens.

Remarks. - The material is entirely consistent with the holotype. The description agrees
with this presented by SZTEJN (1957).

Distribution. - Cosmopolitan species. Poland - Lower and Upper Cretaceous. Europe 
Upper Jurassic-Cretaceous. North America - Lower and Upper Cretaceous.

Genus Guttulina d'ORBIGNY, 1839
Guttulina trigonula (REUSS, 1845)

(pI. 8: 7)

1845. Polymorphina trigonula REUSS: 40, pI. 13: 84.
1845. Polymorphina damaecornis Rzuss: 40, pI. 13: 85.
1964. Guttulina (Guttulina) trigonula (Rzuss) j KUSINA in SUBBOTINA: 225, pI. 47: 8-12, pl, 48: I, 2 (with synonymy).
1966. Guttulina trigonula (Rzuss) j HOFKER: 284, pI. 60: 32, 34.
1972. Guttulina trigonula (REUSS)j HANZLlKOVA: 73, pI. 17: 11, 12 (with synonymy).
1976. Guttulina trigonula (REUSS) j KUSINA: 70, pI. 6: 5-7.

Material. - Thirty well preserved specimens.

Dimensions (in mm):
IG Nos.: 45896{88{F
length 0.680
width 0.648
thickness 0.408

45897{88{F
0.528
0.480
0.360

45898{88{F
0.264
0.240
0.168

Variability. - It concerns size of specimens, convexity of chambers and number of aper
tural rays. A width to length ratio is the subject to a strong variation. Chamber surface is poorly
convex and sutures hardly depressed in specimens which are wider than long. In specimens
which are slightly longer than wide, chambers are clearly convex, drop-like and visible not
only from sides but also in initial chamber view. Test surface displays five pores visible under
high magnification (1000 x ). Aperture radiate. The number of rays variates from 8 to 13, but
is usually 10.

Remarks. - The investigated specimens are consistent with the holotype. KUZINA (in
SUBBOTINA 1964) investigated the aperture in this species in details, and has found that it can
be mu1tiradiate to uniradiate (one slit at the top of the youngest chamber). In the investigated
material there are always 8 or more rays.

Distribution. - Cosmopolitan species. Poland - Campanian-Maastrichtian (Lublin
Chalk). Europe - Upper Cretaceous, especially Campanian and Maastrichtian, sometimes
Paleocene. Africa - Upper Cretaceous, Lower Tertiary.
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Suborder Robertinina LOEBLICH et TAPPAN, 1984
Superfamily CeratobuJiminacea CUSHMAN 1927

Family Ceratobu1Uninidae CUSHMAN, 1927
Subfamily Ceratobulimininae CUSHMAN, 1927

Genus Ceratocancris FINLAY, 1939
Ceratocancris caspia VASSILENKO, 1961

(pI. 8: 12, 13, 14)
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1961. Ceratocancris sretacea (CUSHMAN et HARRIS) subsp. caspia (VASSILENKO) subsp. n.: lOO, pI. 17: 2a-w, 3a-w, 4.

Material. - Sixty well preserved speCImens.

Dimensions (in mm):
lG Nos. : 45899/88/F
longest diameter 0.384
shortest diameter 0.312
height 0.216

45900/88/F
0.312
0.264
0.192

45901/88 /F
0.192
0.144
0.120

Variability. - Variability is high and concerns size of a test, its shape which is usually
oval and only rarely nearly round (see measurements), the number of chambers in the youngest
whorl (5 to 7) and the degree of suture depression in ad umbilical part. On both sides of a test
sutures are radial, nearly flat, with an exception of sutures in adumbilical part on the ventral
side of the test, where they are more or less depressed.

Remarks. - The investigated specimens differ from the holotype in smaller size and in
having very fine round node in a centre of umbilical depression. In some specimens, this node
is connected with a flap of the ultimate chamber. Other features are the same as in the speci
mens from the Mangyshlak Peninsula. The investigated specimens differ from Ceratobulimina
cretacea CUSHMAN et HARRIS (1927) from the Maastrichtian deposits ofTexas in having depressed
sutures in adumbilical part of a test on the ventral side (in Texas specimens sutures are slightly
thickened on the ventral side), in symmetric test not inclined toward the ventral side, slit
shaped, nearly peripheral aperture extending up to the umbilicus, and not triangular extra
umbilical to umbilical. In my opinion, Ceratocancris easpia VASSILENKO is the separate species,
and not subspecies of Ceratocancris cretacea (CUSHMAN et HARRIS), 1927.

Distribution. - Poland - upper Campanian, Maastrichtian (Lublin Chalk). USSR
(Mangyshlak Peninsula) - upper Maastrichtian.

Suborder Globigerinina DELAGE et HEROUARD, 1896
Superfamily Heterohelicacea CUSHMAN, 1927

Family Guembelitriidae MONTANARO GALLITELLI, 1957
Genus Guembelitria CUSHMAN, 1933

Guembelitria ornata sp. n.
(pI. 9: l a, b, 2, 3, 4)

Holotype: Specimen lG No. 46428/88/F, pI. 9: 1a, b.
Paratypes: Specimens lG Nos. 46429/88/F, 46430/88/F and 46431/88/F, presented in pI. 9: 2, 3, 4.
Type horizon: Upper Maastrichtian.
Typ, locality: Gorzk6w lG I borehole, depth 10.8 m.
Derivation of name: From Latin ornatus - ornamented.

Diagnosis. - Test very small, gradually increasing in size as chambers are added, con
sisting of 4 to 6 chambers in each row. Chambers spherical, tightly packed, ornamented with
thin and numerous costae running parallel to a vertical axis of a test .



62 EUGENIA GAWOR-BIEDOWA

Material. - Over thirty variously preserved specimens.

Dlmeraions (in mm):
Holotype Paratypes

IG No•. : 46428/88 /F 46429/8B/F 46430/BB/F
length 0.16B 0.16B 0.168
width 0.096 0.096 0.072

Description. - Test triserial, very small, gradually and slowly increasing in size as
chambers are added, compos ed of 4 to 6 chambers in each of the three rows. Chambers are
spherical, tightly packed. Chamber surface ornamented with numerous, thin costae running
parallel to the growth axis of the test. The costae branch dichotomically. Chamber surface
between costae as well as some costae are covered with pores (pI. 9: 1b). Septal suture and spiral
sutures poorly depressed, masked by sculpture. The youngest chamber without costae, smooth.
Aperture oval with a narrow lip, extending from the top of the ultimate chamber to its base.

Variability. - Variability is low and concerns ornamentation of the three youngest
chambers. These chambers may be smooth or all covered with costae, or the youngest chamber
can be devoid of sculpture. In some specimens, the costae are more densely packed on three
" edges" of a test.

ReDlarks. - The investigated species differs from other so far known species of the genus
Guembelitria in having sculptured test. It resembles Guembelitria cenomana (KELLER) in small
degree of the test expansion with growth and in tight packing of chambers.

Distribution. - Poland - upper Maastrichtian (Lublin Chalk) in the boreholes Gorz
kow IG 1 and MiechOw IG 2.

Family Heterohelicidae CUSHMAN, 1927
Subfamily Heterohelicinae CUSHMAN, 1927

Genus Heterohelix EHRENBERG, 1843
Heterohelix carinata (CUSHMAN, 1938)

(pI. B: 6, pl. 9: 8)

193Ba. Guembelina carinate CUSHMAN: 18, pI. 3: 10.
1946. Guembelina carinate CUSHMAN; CUSHMAN: lOS, pI. 45: Ba, b.
1957. Heterohelix carinata (CUSHMAN) j MONTANARo GALLITELLI: pI. 31 : 16.
1969. Heuroheli« pachymarginata STENESTAD: 659, pI. I: IS, 15a, 15b, 16, pI. 3 : 5, Sa , 5 b, text-fig. 14a-c.
1977. Heuroheli« carinata (CUSHMAN) j PETTERS: pI. I: 4, 5.
1977. Heterohelix carinata ( CUSH MAN) j MASTERS: 339, pI. I: 4, 5.

Material. - Forty variously preserved specimens.

Dimension. (in mm:)
IG Nos.: 45902/8B/F 45903/88/F 45904/8B/F
length 0.264 0.240 0.192
width 0.192 0.192 0.144
thickness 0.072 0.072 0.084

Variability. - It is expressed in a degree of a test expansion with growth resulting in
a various test width, which is, however, always smaller than the length. Depression of septal
sutures and spiral suture, as well as a degree of development of a delicate keel surrounding
the initial part of the test are also the subj ect to variation.

Remarks. - The investigated specimens are nearly entirely consistent with the holotype,
from which they differ only in the absence of costae covering the initial part of the test. In
triangular outline and small thickness of the test as well as in nearly flat chambers (rectangular
in outline) they resemble mostly the species Heterohelix semicostata (CUSHMAN) from which they
differ only in having a narrow and sharp keel in the early portion of the test and in the absence
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of, curved costae covering the chamber surface near the test periphery which are characteristic
for Heterohelix semicostata (CUSHMAN). They also lack costae on the narrow test wall. The presence
of the keel makes this species similar to Heterohelix globocarinata (CUSHMAN) which is a closely
related species. The investigated species differs from the latter species in having flat test, rectan
gular in outline and poorly convex chambers, in smaller size and in being nearly equally thick
along the whole length. MASTERS (1977: 339 and 341) stated that the entire test surface in this
species is covered with continuous or discontinous costae, and basing on this observation he
suggests that Heterohelix carinata (CUSHMAN) is derived from Heterohelix semicostata (CUSHMAN).
However, on his illustrations (MASTERS 1977, pl. 1: 4, 5) costae are absent, the test surface is
covered with numerous pores irregularly distributed. A test wall in the Polish specimens is
covered with very narrow discontinuous costae, not visible under light microscope, but well
visible under SEM. The specimens from Denmark, described as Heterohelix pacfv'marginata
STENESTAD, similarily as the holotype of Heterohelix carinata (CUSHMAN), have the initial part
of a test covered with fine costae.

Distribution. - Poland - Campanian-Maastrichtian. Denmark: upper Campanian
lower Maastrichtian. USA - Campanian - Maastrichtian.

Heterohelix glabrans (CUSHMAN, 1938)
(pI. 11: 7a, b, 8, 9)

1938a. Gumbelina glabrans CUSHMAN: 15, pI. 3: 1, 2.
1946. Gumbelina glabrans CUSHMANj CUSHMAN: 109, pI. 46: 17, 18.
1960. Heterohslix glabrans (CUSHMAN) j OLSSON: 26, pI. 4: 4.
1967. Heterohelix glabrans (CUSHMAN)j PEssAGNO: 259, pI. 88: 1, 2, 10, 11.
1968. Heuroheli» glabrans (CUSHMAN) j SLlTER: 94, pI. 13: 17.
1969. Heurohelix glabrans (CUSHMAN)j STENESTAD: 656, pl. 1: 5, 6, 7, pI. 3: 2, text-fig. 10.
1972. Heurohelix glabrans (CusHMAN); HANZLIKOVA: 90, pI. 23: I.
1972. Heterohelix pulchra (BRoTZEN); GoVINDAN: 168, pl. 1: 9, 10.
1972. Heurohslix glabrans (CusHMAN); GOVINDAN: 169, pl. 1: 11, 12.
1977. Heterohelix glabrans (CUSHMAN); MASTERS: 343, pI. 1: 6, 7.
1986. Heteroheli» glabrans (CuSHMAN)j BUTT: pI. 3: I.

Material. - Sixty variously preserved specimens.

Dimensions (in mm):
IG Nos. : 45905/88/F 45906/88/F 45907/88/F
length 0.288 0.264 0.240
breadth 0.216 0.240 0.168
thickness 0.144 0.144 0.120

Variability. - It considers a degree of test expansion with growth, a number of chambers,
4 to 5 in a planispiral part and 4 to 5 pairs in a biserial part of a test, a degree of narrowing
of the test margin in a proximal part and the size of the ultimate chamber. The size of aperture
is also the subject to variation.

Remaeks, - In the investigated material there are specimens representing two genera
tions, which do not differ in morphological features. The embryonal chamber size in specimens
of microspheric generation B is 5.2 flm, while in macrospheric generation A the size of the
chamber is 15.6 flm. Some specimens of the species under discussion coming from Poland differ
from the holotype in having larger aperture. A characteristic feature of this species is flattening
of chamber surface near the margin of a test, resulting in a lobate, non-keeled edge. The studied
species has been described by MASTERS (1977). It differs from Heterohelix carinata (CUSHMAN) and
H. glohocarinata (CUSHMAN) in having edge acute and lobate but not keeled. In the investi
gated material no longitudinally aligned pore mounds similar to those observed by MASTERS
(1977) have been, however, noted. The specimens described and illustrated by WEIDICH
(1984: 77, pI. 1: 7, 11) under the name Heterohelix glabrans (CUSHMAN) differ from our species



64 EUGENIA GAWOR-BIEDOWA

in gradual but small expansion of a test with growth, in reniform chambers and rather strongly
depressed sutures. They resemble rather Heterohelix pulchra (BROTZEN).

Distribution. - Poland - Maastrichtian. According to MASTERS (1977) it occurs in
Europe, Asia, Africa, North America in Maastrichtian deposits.

Heterohelix globocarinata (CUSHMAN, 1938)
(pl, 9: 7, 12)

1938a. Guembelina globocarinata CUSHMAN: 10, pI. 2: 4, 5.
1946 . Guembelina globocarinata CUSHMAN; CUSHMAN: 107, pI. 46: 8, 9.
1957. Heterohelix globocarinata (CUSHMAN) ; MONTANARO GALLITELU: pI. 31: 17.
1967 . Heterohelix globocarinata (CUSHMAN); PESSAGNO: 259, pI. 86: 5, 6.

Material. - Twenty five variously preserved speCImens.

Dimensions (in mm ):
IG Nos.: 45908/88/F 45909/88/F 4591O/88/F
length 0.360 0.312 0.216
width 0.216 0.216 0.168
thickness 0.120 0.096 0.072

Variability. - Variability is low. It concerns mostly shape and convexity of chambers.
In the initial part of a test, chambers are rectangular in most specimens, and their width is
superior to length. Only the two youngest chambers are spherical. There are also, however,
specimens in which the two or even three pairs of the youngest chambers are sph erical.

Remarks. - The investigated specimens differ from the holotype in being slightly smaller,
as well as in the absence of sculpture developed as fine costae, especielly in a distal part of a test.
The characteristic features of this speci es are: periphery of the initial part of the test slightly
carinate, distally distinctly indented, two youngest chambers strongly convex (nearly spherical),
test width and thickness rapidly increasing with growth. All th ese features are consistent with
the features of the holotype. The test shape, shape and degree of convexity of the two youngest
chambers, high arched aperture and small costae on the chamber surface indicate closeness
of H. globocarinata (CUSHMAN and H. striata (EHRENBERG). PESSAGNO (1967: 259) suggested
that the range of this species, given by CUSHMAN (1946 : 107), is not precise. He has found that
the cells with paratypes of H. globocarinata contain also some other species. MASTERS (1977)
regarded H. globocarinata as a junior synonym of the species H. globulosa (EHRENBERG), decision
difficult to accept as even MASTERS (1977: 345) himself has noted that the margin of the test
in H. globulosa (EHRENBERG) is rounded (not keeled) and lobate. In th e species under discussion
this margin is lobate only in a distal part of the test. Other features such as a rectangular outline
of chambers (with the exception of two or one pairs of the youngest chambers), and nearly
perpendicular orientation of septal sutures to spiral suture allow to separate these two species.
It is worth of noting that the present author (GAWOR-BIEDOWA 1980: 33-34), contrary to
the opinion of MASTERS (1977), consid ers H. globulosa (EHRENBERG) as synonymous with
H. striata (EHRENBERG).

Distribution. - Poland - Campanian-Maastrichtian. USA - Campanian, Taylor
Marls (Texas).

Heterohelix moremani (CUSHMAN, 1938)
(pI. 10: 6)

1938a. Gumbelina moremami CUSlIMAN; 10, pI. 2: 1- 2 (non: 3).

1977. Heterohelix moremani (CUSHMAN) ; MAsTERS: 346, pI. 2: 1.
1980 : Heterohelix moremani (CUSHMAN); GAWOR-BIEDOWA ; 32, pI. 5: 3, 4.
1980. Heterohelix more";ani (CUSHMAN); PERYT: 35, pI. 2: 3, 8.
1984 . Heterohelix moremani (CUSHMAN); WElDICH: 77, pI. 1: 4
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Material. - Thirty well preserved specimens.
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Dimensions (in mm):
IG Nos.: 45911/88/F
length 0.360
width 0.192
thickness 0.144

45912/88!F
0.336
0.192
0.108

45913/88/F
0.312
0.180
0.120

Variability. - Variability is low and expressed in size of a test and number of chambers
(from six to 8 pair, usually six pairs).

Remarks, - In the investigated material there are both specimens with planispiraly coiled
initial part ofa test and specimens with a biserial test. Perhaps they represent various generations
of this species. The investigated specimens differ from the holotype only in having less numerous
chambers (6-8 pairs, whereas the holotype has 9 pairs). The present material differs from
H. striata (EHRENBERG) in more slender test, poorly increasing in size as chambers are added,
rectangular or quadrangular test outline, nearly equal width of a test along the whole length,
as well as in perpendicular arrangement of septal sutures in relation to the growth axis of the
test. PESSAGNO (1967: 260) and MASTERS (1977: 346-347) regard Guembelina washitensis
TAPPAN as a younger synonym of this species; I cannot agree with such opinion. I agree with
TAPPAN (1940) that H. washitensis (TAPPAN) differs from H. moremani (CUSHMAN) in being twice
as small, having poorly depressed sutures, tightly connected chambers which are poorly convex
and very weak indented of a test margin, and in the stratigraphical range (Albian - Ceno
manian). Without doubts, H. washitensis (TAPPAN) is an ancestor species of H. moremani
(CUSHMAN). The test surface in specimens of H. washitensis (TAPPAN) is smooth and covered
with fine pores similarly as in the specimens of H. moremani (CUSHMAN) from the Cenomanian
deposits (DARMOIAN 1975). In the specimens from Poland, both from the Sudetes and from the
Polish Lowlands, test surface is covered with very fine discontinuous costae (GAWOR-BIEDOWA
1980, pI. 2: 3, 4, PERYT 1980, pI. 2: 3, 8).

Distribution. - Poland - Turonian-Maastrichtian. Europe - Turonian-Maastrichtian.
Asia, Africa, North and South America - Cenomanian-Santonian, perhaps also Campanian.

Heterohelix navarroensis LOEBLICH, 1951
(pI. 10: 7)

1844. Spiroplecta americana EHRENBERG: 75, (fide ELLIS and MESsINA, Cat. of Foram.) .
1951. Heterohelix nauarroensis LOEBLICH: 107, text-fig . 1, pI. 12: 1-3 b.
1980. Heterohelix naoarroensis LOEBLICH; PERYT: 36, pI. 3: 5, 9a, b.
1983. Heterohelix nauarroensis LOEBLICH; WEISS: 44, pI. 1: 10-11 (with synonymy).

Material. - Twenty well preserved specimens.

Dimensions (in mm):
IG Nos.: 45914/88/F 45915/88/F 45916/88/F
length . 0.240 0.192 0.168
width 0.192 0.144 0.144
thickness 0.120 0.096 0.096

Variability. - It concerns degree of a test expansion with growth and thickness of costae
on the test surface. In some specimens the test is expanding gradually and slowly, in others
very rapidly at the level of the two youngest chambers. Costae very fine on all specimens, some
times nearly unvisible.

Remarks, - The investigated specimens differ from the holotype in more rapid expansion
of a test with growth, and in more delicate striation on chamber surface. Similarly as in the
holotype and synonimized specimens, planispiral part of a test is very well developed. Detailed
5 - Palaeontologia Polonica 52
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taxonomic studies by FRERICHS and GASKILL (1978) and MAsTERs (1980) indicate the existence
of differences between Textilaria americana EHRENBERG, 1845 = Heterohelix americana (EHREN
BERG) and Spiroplecta amerieana EHRENBERG.

Distribution. - Poland - Maastrichtian. USA - middle-upper Maastrichtian.

Heterohelix planata (CUSHMAN, 1938)
(pI. 10: I, 2, 3)

1938a. Guembelina planata CusHMAN : 12, pI. 2: 13, 14.

1946. Guembelina planata CUSHMAN; CUSHMAN: 105, pI. 45: 6, 7.

1967. Heterohelix planata (CUSHMAN); PESSAGNO: 261, pl, 86: 3, 4, pI. 89: 6, 7.

part. 1968. Heterohelix pulchra (BROTZEN); SLITER: 95, pI. 14: 4, 5 non pI. 14: 6, 9.

1969. Heterohelix pulchra (BROTZEN); DOUGLAS: 158, pI. ll: 3, 14.
part. 1972. Heterohelix pulchra (BROTZEN); HANZLIKovA: 92, pI. 23: II non pI. 23 : 10.

1974. Heterohelix pulchra (BROTZEN); VAPTZAROVA: 33, pI. I: 3-7.

1975. Heterohelix planata (CUSHMAN); DARMolAN: 192, pI. I: 8.

TlOn. 1975. Heterohelix planata (CUSHMAN); FRERICHS, ATHERTON and SHlVE: 300, pI. I : 5, 6.

1977. Heterohelix planata (CUSHMAN); PETTERS: pI. 1: 9.

1977. Heuroheli» planattl (CUSHMAN); MAsTERS: 347, pI. 2: 3.

non. 1979. Heterohelix planata (CUSHMAN); FRERICHS: 165, pI. 1: 3, 4.

1980. Heterohelix planata (CUSHMAN); PERYT: 36, 2: 9, 10, pI. 3: 13, 14.
1980. Heterohelix planata (CUSHMAN); PETTERS: pI. 1: 19.

198!. Heterohelix planata (CUSHMAN) ; PERYT: pI. 2: 3, 5.

1984. Heterohelix pulchra (CUSHMAN); LISZKOWA and MOROIEL: 256, pI. 127: 1,2.

45919/88/F

0.264

0.216

0.090

45918/88/F
0.335

0.264

0.090

Material. - More than a hundred well preserved specimens.

Dimensions (in mm):
IG Nos.: 45917/88/F

length 0.432

width 0.288

thickness 0.120

Variability. - It is high and expressed in test proportions, degree of depression of septal
sutures and median suture, in size of triangular depressions between chambers from various
rows in the presence or absence of a fine keel surrounding the initial part of the test, and in
shape and convexity of chambers. Early chambers could be rectangular with flat surface,
or nearly spherical. In the distal part of the test, they can be trapezoidal or spherical and strongly
convex. In some specimens the youngest chamber can be reniform. Only biserial specimens
have been found in the investigated material. No specimens with a planispiral initial part of
the test have been noted.

Remarks. - The investigated specimens are consistent with the holotype. MAsTERs
(1977: 349) stated that there is no keel in the initial part of the holotype and triangular areas
between chambers represent only flattened chamber parts. The absence of depressed panels
as well as the absence of well developed reniform chambers differ this species from H. pseudo
tessera (CUSHMAN). Opinion of various authors concerning these two species, as well as Hi pulchra
(BROTZEN), are differentiated. MONTANARo GALLITELLI (1957: 137, pI. 31: 20) considers the
holotype of Guembelina pseudotessera CUSHMAN (CoIl. 24417) as identical with H. pulehra
(BROTZEN). That author does not mention about the holotype or topotypes of H. pseudotessera
(CUSHMAN). SLITER (1968) and DOUGLAS (1969: 158) who investigated the holotype of Guem
belina planata CUSHMAN and G. pseudotessera CUSHMAN in CUSHMAN'S collection, expressed the
opinion that they represent one species, namely Heterohelix pulchra (BROTZEN). MASTERS (1977),
who investigated the holotype and paratypes of H. pseudotessera (CUSHMAN), and paralectotype
of H. pulehra (BROTZEN) (and perhaps also the holotype H. planata (CUSHMAN) regards each
of them as the separate species.
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Distribution. - Poland: Polish Lowlands - Campanian-Maastrichtian; Carpathians
Senonian. USA - upper Campanian-lower Maastrichtian. Bulgaria - upper Campanian
middle Maastrichtian. Czechoslovakia - Santonian-Campanian. Iraq - Santonian-middle
Maastrichtian. Nigeria - Turonian-Coniacian.

Heterohelix pseudoglobulosa FRERICHS, 1979
(pI. 10: 8)

1967. Heteroheli« reussi (CuSHMAN); I'ESSAGNO: 263, pI. 85: 1-2 (non 3-9, pl. 86: 1, 2).
1967. Heterohelix globulosa (EHRENBERG); EICHER: 185, pI. 19: 11.
1970. Heutohelix globulosa (EHRENBERG)j EICHER and WORSTELL: 296, pl. 8: 3 (non 4--{j).
1979. Heterohelix pseudoglobulosa FRERICHS: 165, pl, 1: 5, 6.

Material. - More than a hundred variously preserved specimens.

Dimensions (in mm):
IG Nos.: 45920/88/F
length 0.288
width 0.198
thickness 0.096

45921/88/F
0.240
0.198
0.096

45922/88/F
0.216
0.120
0.072

Variability. - It is low and concerns test proportions (but, the increase in test size is
never rapid), convexity of chambers, depression of sutures and lobation of a test periphery.

Remarks. - The investigated specimens are identical with the holotype. In a test shape
and slight increase in size of chambers as added this species resembles H. moremani (CUSHMAN).
It also resembles H. striata (EHRENBERG) in having spherical chambers, strongly depressed
septal sutures and in the triangular depressions between chambers, from various rows.

Distribution. - Poland - Santonian-Maastrichtian. USA - Cenomanian-Campanian.

Heterohelix pseudotessera (CUSHMAN, 1938)
(pI. 10: 4, 5)

part. 1938a. Guembelina pseudotessera CUSHMAN: 14, pl, 2: 19, 20, non. pl. 2: 21.
part. 1946. Guembelina pseudotessera CUSHMAN; CUSHMAN: 106, pl. 45: 16, 17, non pl, 45: 18-20.

1967. Heterochelix pluchra (BRoTZEN)j I'ESSAGNO: 262, pl. 87: 4.
1977. Heterohelix pseudotessera (CUSHMAN); MASTERS: 349, pl. 1: 10, 11.
1984. Heterohelix pseudotessera (CUSHMAN); WEIDICH: 78, pI. 1: 12.
1986. Heterohelix pseudotessera (CUSHMAN); BUTT: pl. 3: 4.

Material. - Forty five variously preserved specimens.

Dimensions (in mm):
IG Nos.: 45923/88/F 45924/88/F 45925/88/F
length 0.336 0.288 0.240
width 0.216 0.216 0.192
thickness 0.090 0.090 0.072

Variability. - It is high and concerns test proportions, shape and convexity of chambers
and size of the two youngest chambers. Tests which increase rapidly in size as chambers are
added have a fan-like shape. Those increasing slowly in size are wedge-shaped. In all specimens,
independent of their shape there is a strong bilateral flattening of a test, whereas thickness is
small (see measurements). Two or three youngest chambers are reniform and occupy 1/2 to 1/3
of the total length and clearly overlap each other. Panels are developed near the spiral suture,
at the chamber contact.

Remarks. - The investigated specimens are consistent with the holotype and topotype
of H. pseudotessera (CUSHMAN) (CUSHMAN 1938a, pl. 2: 19, 20, non 21). According to many
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authors (see H. planata in this paper) the discussed species is a junior synonym of H. pulchra
(BROTZEN). It differs, however, from this last species in having a test rapidly increasing in size,
disproportionaly large two youngest chambers in relation to earlier chambers. Stratigraphical
range is difficult to precise as this species is often regarded synonymous with H. planata (CUSH
MAN) and H. pulchra (BROTZEN).

Distribution. - Poland: Polish Lowlands - Campanian-Maastrichtian. USA - upper
Campanian. Germany - Coniacian. Libya - upper Campanian.

Heterohelix pulchra (BROTZEN, 1936)
(pI. 9: 9, 10)

1936. Guembelina pulchra BROTZEN: 121, pI. 9: 3a, b non. 2a, b.
1938a. Guembelina pulchra BROTZEN; CUSHMAN: 12, pi. 2: 12.
1938a. Guembelina pseudotessera CUSHMAN: pl. 2: 21 rum pl . 19, 20.
1969. Heterohelix pulchra (BROTZEN); STENESTAD: 654, pi. 1: 1,2,3, pl. 3: 3, text-fig. 9a, b, c.
1970. Heterohelix pulchra (BROTZEN); EICHER and WORSTELL: 118, pI. 1: 1-3.
1975. Heterohelix pulchra (BROTZEN); DARMoIAN: 192, pi. 1: 9-15.
1975. Heterochelix pulchra (BROTZEN); FRERICHS, ATHERON and SHIVE: 301, pi. 1: 7, 8.
1977. Heterohelix pulchra (BROTZEN); PETTERS : pI. 1: 8.
1977. Heterohelix pulchra (BROTZEN); MAsTERS: 349, pi. 2: 2.
1979. Heterohelix pulchra (BROTZEN); FRERICHS: 166, pi. 1: 7, 8.
1980. Heterohelix pulchra (BROTZEN); PERYT: 37, pi. 3: 8.
1980. Helerohelix pulchra (BROTZEN); PETTERS: pI. 1: 17.
1984. Heterohelix pulchra (BROTZEN); WEIDICH: 78, pl , 1: 5, 6, 8, 9, 13.

Material. - Twenty variously preserved specimens.
Dimensions (in mm):
IG Nos.: 45926/88/F 45927/88/F 45928/88/F
length 0.336 0.298 0.264
width 0.216 0.192 0.192
thickness 0.072 0.072 0.072

Variability. - Intraspecific variability concerns shape of chambers and degree of chamber
overlap. With the exception of the two youngest, all chambers may be rectangular and very
weakly embracing; in other cases all chambers, with the exception of the oldest ones, which are
spherical, may be reniform and considerably embracing.

Remarks. - The investigated specimens are consistent with the holotype.' PESSAGNO
(1967) was correct to include the specimen illustrated by BROTZEN (1936), pI. 9: 2a-b)
as a microspheric form of Guembelina pulchra, into a genus Gublerina. The species under discussion,
despite of some stable characters which are apparently easy to distinguish in the species under
discussion, such as a wedge-like shape of a test, gradual and slow increase of the test in size as
chambers are added, rounded test margin, reniform chambers (at least the youngest), it still
poses many problems. H. planata (CUSHMAN), H. pseudotessera (CUSHMAN) and H. suwalkensis
sp. n. are closely related with this species. As observed on the present material plus about
200 specimens beyond it, H. pulchra (BROTZEN) changes with time. The specimens from the
Maastrichtian deposits display the chambers lower and more embracing one another than the
specimens from the lower Turonian. In the upper Turonian numerous mutations appear
showing test rapidly increasing in size as chambers are added, and with the two youngest
chambers disproportionately large. It leads to the origin of H. planata (CUSHMAN) and
H. pseudotessera (CUSHMAN)~ In the upper Maastrichtian H. suwalkensis sp. n. originates.

Distribution. - As this species is variously understood it is difficult to precise its strati
graphical range. Poland: Polish Lowlands -lower Turonian-Maastrichtian. Sweden - Seno
nian. Denmark - Santonian. Germany - upper Turonian, Coniacian. USA - Cenomanian,
Santonian-Lower Maastrichtian. Nigeria - Coniacian-Santonian. Iraq - Coniacian-San
tonian.
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Heterohelix punctulata (CUSHMAN, 1938)
(pI. 9 : 11a, b)

1938a . Guembelina punctulata CUSHMAN: 13, pI. 2 : 15, 16.
1965. Heterohelix [Heterohslix} planeobtusa ALILULLA: 222, pI. figs. 5a, b.
1967. Heterohelix punctulata (CUSHMAN); PESSAGNO: 262, pI. 86: 7-10 (with synonymy).
1968. Heterohelix punctulata (CUSHMAN); SLITER: 96, pl. 14: 7.
1974. Helerohelixpunclulala (CUSHMAN); VAPTZAROVA: 31, pl, I: 1,2.
1975. Heterohelix punctulata (CUSHMAN); DARMOIAN: 193, pl. 2: I.
1977. Pseudoguembelina punctulata (CUSHMAN); MAsTERS: 376, pl. 5: 2.

Material. - Seventy variously preserved specimens.
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Dimensions (in mm):
lG Nos.: 45929/88/F 45930/88/F 45931/88/F
length 0.624 0.528 0.384
width 0.384 0.312 0.240
thickness 0.240 0.216 0.168

Variability. - Variability in this very characteristic species concerns mainly width of
a test and pattern of increase in size as chambers are added. The initial part of the test in all
specimens is very short, narrow, thin and bordered with a keel. The keel is broken off in
most specimens. Above this part, the test starts to increase in size. If this increase in size is
gradual and slow, the edges of the test are parallel, if it is gradual but considerable, the test
margins are diverging. Among specimens with nearly parallel margins, some specimens are
very wide while others much narrower.

Remarks. - The investigated specimens are nearly entirely consistent with the holotype,
from which they differ only in being larger. Accessory apertures of MASTERS (1977: 332, fig. 2a)
occurring on the septal suture near the spiral suture, were observed only sporadically, all of
them infilled with rock. MASTERS (1977) included among other the tests totally covered with
fine costae into H. punctulata (CUSHMAN), which made him to consider H. robusa STENESTAD
as a junior synonym of H. punctatula CUSHMAN. According to the present author, H. robusta
STENESTAD is a separate species resembling H. punctatula (CUSHMAN) in the test shape, pattern
of the test development and chamber convexity, but differing in the test surface covered with
large, densely spaced pores "instead of costae. This difference has been illustrated by MASTERS
himself (1977, pI. 5: 2). According to the present author, the species under discussion belongs
to the genus Heterohelix EHRENBERG, 1843, and not to the genus Pseudoguembelina BRONNIMANN
et BROWN, 1953, as it has no costae on the whole test surface. The species Heterohelix robusta
STENESTAD is more closely related to the last genus. As MASTERS (1977) treats the species bound
aries differently than the present author the stratigraphical range given by him differs from
that given by the present author. ALILuLLA (1965) described this species under the name
H. {Heterohelix) planeobtusa sp. n. The problem is that it is cited from the upper? Santonian
Campanian, with no basis for the stratigraphical zonation of the deposits given. All other
authors (also WEISS 1983) give the Campanian-Maastrichtian or only Maastrichtian as a strati
graphical range of this species.

Distribution. - Poland - Campanian-lower Maastrichtian. USA, Mexico, Egypt,
Puerto Rico -'--- Campanian-Maastrichtian. Cuba - upper Maastrichtian. Bulgaria - upper
Campanian-lower Maastrichtian. Spain - upper Maastrichtian. USSR (Small Caucasus) -?
upper Santonian-Campanian. Iraq - upper Maastrichtian.

Heterohelix robusta STENESTAD, 1968
(pI. 9: 5a, b, 6)

1968. Heterohelix robusta STENESTAD: 68, pI. I: 12-14, pI. 3: 1-3 (fide ELLls and MESSINA, Cat. of Foram.) .
1969. Heterohelix robusta STENESTAD; STENESTAD: 658, pI. I: 17, 17a, 17b, 18, 19, pI. 2: 3, 3a, 3b, text-fig. 13a, b, c.
1980. Heterohellx afT. punctulata (CUSH~tAN); PERYT: 38, pI. 7: 10, I I.
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Material. - Thirty well preserved specimens.

Dimensions (in mm):
IG Nos.: 45932/88/F 45933/88/F 45934/88/F
length 0.528 0.480 0.456
width 0.336 0.288 0.288
thickness 0.216 0.192 0.216

Variability. - It concerns mainly test proportions and ornamentation. The surface of
all chambers may be covered with numerous and very fine costae and pores, in other specimens,
chambers in a proximal part may be covered with slightly thicker ribs than in a distal part.

Remarks. - The investigated specimens differ from the holotype in the presence of
visible pores and the costae on the test surface probably stronger. The costae are presumed to
be very thin and fine on the basis of the photography of the holotype which is not quite clear
in this respect. The discussed specimens are identical with those illustrated by PERYT (1980)
as H. aff. puuctulata (CUSHMAN). Comparison with H. punctulata (CUSHMAN) was presented in the
description of the former species.

Distribution. - Poland - Campanian-Maastrichtian. Denmark - upper Campanian,
lower Maastrichtian.

Heterohelix semicostata (CUSHMAN, 1938)
(pI. 10: 14, 15a, b)

1938a. Guembelina semicostata CUSHMAN : 16, pI. 3: 6.
1946. Guembelina semicostata CUSHMAN; CUSHMAN: 107, pI. 46: 1-5.
1967. Heterohelix semicostata (CUSHMAN); I'EssAONO: 263, pI. 98: 21.
1977. Heterohelix semicostata (CusHMAN); MAsTERS: 352, pI. 2: 4, 5 (with synonymy).

Material. - Thirty very well preserved specimens.

Dimensions (in mm):
IG Nos.: 45935/88/F 45936/88/F 45937/88/F
length 0.288 0.264 0.168
width 0.216 0.216 0.144
thickness 0.072 0.072 0.072

Variability. - Variability is low and expressed in the test size (see measurements),
a degree of depression of septal sutures, thickness of costae on a chamber surface near the test
margin, visibility or nonvisibility of a spiral suture in the youngest part of the test. In the speci
mens with a spiral suture of the youngest part of the test invisible, there is apparently a non
septate area between two series of chambers, similarly as in the genus Gublerina KIKOINE, 1948.
In some specimens costae cover the chamber surface in an initial portion, while in others they
occur both in proximal and distal parts of the test. Numerous costae follow peripheral curvature
of chambers. Longitudinal costae are also present on the narrow walls of the test. They are
slightly thicker than on wide walls surface.

Remarks. - The investigated specimens are nearly entirely consistent with the holotype.
They differ from it only in being slightly larger (holotype is 0.30 mm long and 0.20 mm wide
and 0.10 mm thick). The species under discussion is an intermediate form between Hetero
helix and Gublerina, which was already noted by PESSAGNO (1967: 263). I agree with MASTERS'S
opinion (1977), that the specimens described by NEAGU (1970: 60, pl, 14: 11) as Gublerina
ornatissima (CUSHMAN et CHURCH) and the specimens described by GOVINDAN (1972: 170,
pl. 2: 1-5) under the name Gublerina rajagopalani GOVINDAN are junior synonyms of the discussed
speCIes.

Distribution. - First occurrence in Poland. Poland - upper part of the lower Campa
nian, Maastrichtian (Lublin Chalk). USA - Campanian-Maastrichtian. Romania - upper
Campanian-lower Maastrichtian. Europe, Asia, Africa, America - lower Campanian
Maastrichtian. India - lower Maastrichtian.
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Heterohelix striata (EHRENBERG, 1840)
(pI. 10: 9a, b, 10)
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1840. Textularia striata EHRENBERO: 135, pI. 4 : I alfa, 2 alfa, 3 alfa (/Wn 9 alfa) (fide ELLIS and MESSINA, Cat. of Foram.),
1840. Textularia globulosa EHRENBERO: 135, pI. 4: 2 beta , 4 beta , 5 beta, 7 beta, 8 beta (fide ELLIS and MESSINA, Cat. of

Foram.),
1969. Heterohelix striata (EHRENBERO); STENESTAD: 653, pI. I : 4, pi. 2 : 1, la, l b, text-fig . 7.
1971. Heterohelix globulosa (EHRENBERO); MORRIs : 280, pI. 7: 3.
1972. Heterohelix globulosa (EHRENBERO); GOVINDAN : 167, pI. 1: 1-2.
1972. Heterohellx striata (EHRENBERO) ; GOVINDAN: 168, pI. I: 13-14.
1975. Heterohelix striata (EHRENBERO); FRERICHS, ATHERTON and SmVE: 301, pI. 1: 11, 12.
1975. Heteroheli« globulosa (EHRENBERO); FRERICHS, ATHERTON and SHIVE: 300, pI. I: 1,2.
1977. Heterohellx globulosa (EHRENBERO) ; MAsTERS: 343, pI. 1: 8, 9.
1977. Heterohelix striata (EHRENBERO) ; MAsTERS: 356, pI. 3: 2, 3.
1980. Heterohelix striata (EHRENBERO); GAwoR-BlEDowA : 33, pI. 4: 7.
1980. Heterohelix globulosa (EHRENBERO) ; PERYT: 35, pI. 2: 11, 12, pI. 7: 12, /Wn pI. 5 : 6, 7.
1980. Heterohelix striata (EHRENBERO) ; PERYT: 39, pI. 2: 4, 5, 7, 13, pi . 5: 8, 9.
1984. Heterohelix globulosa (EHRENBERO); LISZKOWA and MORGlEL: 256, pI. 127 : 3, 4.
1986. Heterohelix globulosa (EHRENBERO); BUTT: pI. 2 : 4, 5.
1986. Heurohelix striata (EHRENBERO) ; BUTT: pI. 2 : 8.

Material. - Two hundred well preserved specImens.

Dimensions (in mm) :
IG Nos. : 45941/88/F 45942/88/F 45943/88/F
length 0.336 0.312 0.240
width 0.240 0.240 0.192
thickness 0.144 0.120 0.120

Variability. - It is expressed in test proportions, in size and degree of convexity of cham
bers, especially their two youngest pair, and in degree of development of ornamentation on the
test surface. The ornamentation is developed as thin or thicker discontinous costae covering
the surface of all chambers or only that of the oldest chambers. These differences are consid
ered as specific by many authors, the strongly ornamented tests being assigned to H. striata
(EHRENBERG), and the poorly ornamented tests H. globulosa (EHRENBERG). In the investigated
material, there are specimens displaying either more or less ornamented test surface, all inter
forms being present. In this material there are only biserial specimens of microspheric gener
ation.

Remarks. - I agree with DARMOIAN (1975) that Heterohelix globulosa (EHRENBERG) is
synonymous with Heterohelix striata (EHRENBERG) . The test in both species is covered with fine
and poorly visible or thicker and well visible costae. In my opinion, a degree of striation de
velopment cannot be used as a basis for erecting species, because it can depend on ecological
conditions, in PERYT (1980 :40) opinion H. globulosa and H. striata do not appear simultaneously.
The specimens ofH. striata with well developed costae on all chambers, which are clearly visible
despite a poor preservation of the tests occur already in the Coniacian deposits ofthe Sudetes (GA
wOR-BIEDOWA 1980, pl, 4 : 7). MASTERS (1977) includes the specimens devoid of striae, or with
poorly developed striae, with flattened initial part of the test with a keel (as for example
Heterohelix globocarinata (CUSHMAN) which is the separate species in my opinion) into Heterohelix
globulosa (EHRENBERG). On the other hand, BUTT (1986) noted the eo-occurrence of H. striata
and H. globulosa in the Maastrichtian of Kajach Limestone. The stratigraphical range of
H. striata is, according to this author, from the Lower Santonian to Maastrichtian.

Distribution. - Cosmopolitan species. Poland - Turonian-Maastrichtian. Europe,
North America, South Am erica - Turonian-Maastrichtian. Asia, Africa, Australia - San
tonian-Maastrichtian.
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Heterohelix suwalkensis sp. n.
(pI. 11: 1,2, 3a, b, 4a, b, 5, 6)

Holotype: specimen IG No. 45944/88/F, in pI. 11: I.
Paratypes: specimens IG Nos.: 45945/88/F, 45945A/88/F, 45945B/88/F, 45945C /88/F and 45945D/88/F, in pl. 11:

2, 3a, b, 4a, b, 5, 6.
Type horizon: Maastrichtian.
Type locality: Je1eniewo I/V borehole at a depth of 276.1 m.
Derivation of the name: from the name of the region where this species has been found.

Diagnosis. - Test small, flat fan-like, resembling equilateral triangle, nearly smooth in
outline, margin narrow, rounded, chambers wide and low, reniform, with nearly flat surface,
strongly embracing each other especially in distal part. Sutures narrow, slightly depressed,
poorly curved. Aperture low, semilunar with a narrow lip.

Material. - Thirty variously preserved specimens.

IG Nos.:
length
width
thickness

Dimensions (in mm):
Holotype/rnicrospheric form

45994/88/F
0.216
0.168
0.048

Paratype/megalospheric form
45945/88/F

0.240
0.168
0.048

Description. - Test small, flat, resembling in shape equilateral triangle, fan-like, con
siderably but gradually increasing in size as chambers are added. Test outline nearly smooth,
margin slightly rounded, test wall very thin, smooth, glittering, and with small pores. The
initial, planispiral part of the test very small and composed of 4 spherical chambers; biserial
part consists of 6 chambers, which are initially rectangular in outline, higher up reniform and
strongly embracing each other. The youngest chambers tend to be uniserial (see paratype,
pI. 11: 3a). Chambers are 3 times wider than high. Sutures are translucent, narrow, very
poorly depressed and weakly arched. Median suture also translucent and poorly depressed,
vanishing in a distal part of the test. Aperture low, semilunar with a narrow lip.

Variability. - Specimens of two generations are present in the investigated material.
The two generations do not differ from each other, except for. the embryonic chamber. The
latter is 5.1 fLm large in microspheric generation, while being 15.6 fLm large in macrospheric
forms. The intraspecific variability concerns the width of the youngest chambers, which may
be equal to the test width, but is usually less than this, and the presence or absence of median
suture in a distal part of the test. In a distal part of the test, the chambers may be separated or
fused with each other. Variability is also expressed in the number of chambers in both the
planispiral portion of the test (from 3 to 5) and the biserial portion (from 6 to 8).

Remarks, - The species under discussion resembles Heterohelix glabrans (CUSHMAN) in
the test shape and planispirally coiled initial part of the test. It differs from the last species in
fan-like test shape, reniform chambers in a biserial part, nearly flat sutures, nearly smooth, not
lobate test outline. In reniform shape of chambers and smooth test surface it resembles especially
H. pulchra (BROTZEN) differing from it in fan-like shape, in chamber tendency to fuse with one
another in the youngest portion of the test, in nearly smooth test outline, flat chamber.surface
and nearly flat sutures. The fan-like test shape and a tendency to disappearance of septal
separation between chambers in the central part of the test recall very much a situation in
Gublerina KIKOINE, 1948, which has additional chambers in the younger part of the test. H. su
walkensis is, thus, morphologically intermediate between two genera, Heterohelix and Gublerina.
In configuration of the youngest chambers this species resembles Guembelina dagmarae SULEJ
MANOV, 1955, but differs 'from this species in the test shape, hardly lobate test outline and in
lack of septal separation between chambers in the central part of the test.

Distribution. - Poland' Polish Lowlands - Maastrichtian.



UPPER CRETACEOUS FORAMINIFERA FROM E POLAND

Heterohelix uarsotnensts Sp. n.
(pI. 10: II a, b, 12, 13)

Holotype: specimen IG No. 45946{88{F, in pI. 10: II a, b.
Paratype IG Nos. 45947{88{F, 45948{88{F, in pI. 10: 13, 13.
Type horizon: Maastrichtian.
Type locality: Jeleniowo I{V borehole, at a depth of 276,1 m.
Derivation of the name : after Poland's capital. '
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Diagnosis. - Test very small, elongated, very narrow and hardly increasing in size at
th e bottom, and rapidly increasing in size at the height of two youngest chamber pairs. Test
outline smooth in a proximal part, poorly lobate in a distal part. The surface covered with
fine, discontinous costae. Aperture semilunar and high.

Material. - Twenty five variously preserved specimens.

Dimension (in mm):
IG Nos. : 45946{88{F
length 0.240
width 0.144
thickness 0.096

45947{88{F
0.216
0.144
0.096

45948{88{F
0.240
0.120
0.072

Description. - T est very small, biserial and elongted, very narrow at the bottom up
to 1/3 the total length, at the height of two pairs of the youngest chambers rapidly increasing
in size, composed of 7 pairs of chambers. T est surface finely perforated covered with fine discon
tinous costae; test outline smooth in a proximal part and slightly lobate in a distal one. In the
initial part of the test, chambers are very small, rectangular in outline with flat surface and
tightly packed, slightly wider than high, separated by straight, translucent, flat sutures which
are nearly perpendicular to th e vertical axis of th e test. The youngest chambers nearly hemi
spherical, separated by slightly diagonal and strongly depressed sutures. Zig-zag median suture,
is flat in a proximal part of th e test and slightly depressed in a distal one . Aperture semi
lunar, situated at the base of apertural surface of th e ultimate chamber.

Variability. - It is expressed in a number of chambers (6 to 8 pairs, usually 7), in a number
of chamber pairs which increase in size (usually 3, sometime 4 pairs) , in a test outline and
a degree of chamber convexity (quadrangular or hemispherical, the two youngest chambers
are always hemispherical). The initial part of the test is slightly wider in the macrospheric
forms A than in microspheric forms B. It is also rounded and not pointed.

R em a r ks, - The species under discussion, in small size, tightly packed chambers which
are poorly convex in the initial part of the test, resembles H. ioashitensis (TAPPAN). It differs,
however, from it in having the youngest chambers hemi spherical, in increasing in size at the
height of two pairs of the youngest chambers, in smooth outline of the proximal portion of the
test and lobate outline in a distal one, and in th e semilunar aperture.

Distribution. - Poland - Maastrichtian.

GenusPlanoglohulina CUSHMAN, 1927
Planoglohulina acervulinoides (EGGER, 1899)

(pI. 11: 13)

1899. Giimbelina aaroulinoides EGGER: 36, pI. 14: 202, 21, 22 non pI. 14: 14-18 (fide ELLIS and MESSINA, Cat. of Forarn .).
1980. Planoglobulina aceroilinoides (EGGER); PERYT: 46, pI. 5 : 5.
1983. Planoglobulina aceroulinoides (EGGER) ; WEISS : 50, pI. 4 : 5-7 (with synonymy).
1984. Planoglobulina aceroulinoides (EGGER); GAWOR-BIEDOWA and WlTWICKA: 257, pl. 82 : 3, pI. 128: I (with synonymy).
1986. Planoglobulina aceroulinoides (EGGER) j BUTT : pI. I : 8.
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Material. - Twenty variously preserved specimens.

Dimensions (in mm):
IG Nos.: 45952/88/F
length 0.384
width 0.360
thickness 0.096

45953/88/F
0.432
0.336
0.096

45954/88/F
0.450
0.360
0.096

Variability. - It is expressed in test proportions.
Remarks. - This species differs from Planoglobulina brazoensis MARTIN in having more

numerous chambers in a multiserial part of the test, more bilaterally flattened test and in less
convex chambers round in outline. For remarks concerning the status of this species and its
taxonomical position see WEISS (1983: 49).

Distribution. - Poland: Polish Lowlands - Maastrichtian; Carpathians - Maastrich
tian. Spain - upper Maastrichtian. Bulgaria - middle and upper Maastrichtian. Libya
Maastrichtian. North America - middle and upper Maastrichtian. Australia - upper
Maastrichtian. South Africa - middle and upper Maastrichtian.

Planoglobulina brazoensis MARTIN, 1972
(pI. 11: 12)

1972. Planaglobulina brazoensis MARTIN: 82, pI. 3: 7a~, pI. 4: I a-2.
1977. Platystaphyla brazoensis (MARTIN); MASTERS: 365, pI. 4: 3, 4.
1980. Planoglobulina brazoensis MARTIN; PERYT: 46, pI. 5: 4a, b.
1983. Planoglobulina brazoensis MARTIN; WEISS : 51, pI. 4: 1-4 (with synonymy) .

Material. - Twenty variously preserved speCImens.

Dimensions (in mm):
IG Nos.: 45955/88/F
length 0.336
width 0.288
thickness 0.120

45956/88/F
0.408
Q.408
0.216

Variability. - In the investigated material there are specimens representing different
ontogenetic stages of development i. e. having from one to three rows of chambers in multi
serial portion. Intraspecific variability is expressed in either more or less convex lateral sides
of the multiserial part of the test in relation to the biserial one.

Remarks. - The specimens from the investigated area resemble mostly those illustrated
by WEISS (1983, pI. 4: 1-4) and display similar variability range. They differ from P. acer
vulinoider in having nearly triangular test outline, in strongly convex youngest chambers as
well as in the small number of chamber rows in the multiserial part of the test.

Distribution. - Poland - Maastrichtian. North and South America, Asia, Africa,
Europe - Maastrichtian.

Genus Pseudotextularia RZEHAK, 1891
Pseudotextularia elegans (RZEHAK 1891)

(pI. 11: 10, 11)

1891. Cuneolina elegans RZEHAK: 4 (fide ELLlS and MESSINA, Cat. of Foram.).
1895. Pseudotextularia varians RZEHAK: 217, pI. 7: la-b, non 2-3.
1983. Pseudotextularia elegans (RZEHAK); WEISS: 61, pI. 8: 5-7 (with synonymy).
1984. Pseudotextularia ekgans (RZEHAK); GAWOR-BlEDOWA and WnwtCKA: 258, pI. 82: I, 2, pI. 128: 2.
1986. Pseudouxtularia elegans (RZEHAK); BUTI': pi. 2: I, 2.
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Material. - Forty variously preserved specimens.
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Dimensions (in mm):
IG Nos.: 45949/88/F 45950/88/F 45951/88/F
length 0.480 0.450 0.432
width 0.288 0.312 0.264
thickness 0.288 0.312 0.240

Variability. - Variability is high and concerns rapidity of increase in size as chambers
are added (the two youngest chambers may occupy 2/3 or 1/2 of the total length), degree of
bilateral flattening of a test (in some specimens the width and thickness of the test are equal
at the level of two youngest chambers), thickness of costae on the test surface and height of
aperture. If the youngest chamber is only slightly thicker than wide, the aperture is semilunar
and high, if it is twice as thick as wide, the aperture is low and arched.

Remarks. - The high intraspecific variability of this species results in various specific
names given to different morphological forms (see WEISS 1983: 61 synonymy). In the investi
gated material, as well as in that from the Tethyan region (WEISS 1983: 62), there occur inter
mediate forms between Heterohelix globulosa (EHRENBERG) and Pseudotextularia elegans (RZEHAK).
The investigated specimens agree in all features with those illustrated by WEISS (1983, pI. 8:
5-7), except for having slightly thinner costae on the test surface. NASH (1981) presented the
review of opinions about P. elegans (RZEHAK) and proposed the neotype for it (pI. I: I, 2).
The studied specimens are consistent both with the neotype and with topotypes (pI. 1; 3-7).

Distribution. - Cosmopolitan species. Poland: Polish Lowlands - Campanian-Maastrich
tian; Carpathians - Maastrichtian. Europe, Asia, Africa, North and South America 
Com panian-Maastrichtian.

Subfamily Gublerininae ALIYULLA, 1977
Genus Gublerina KIKOINE, 1948

Gublerina cf. reniformis (MARIE, 1941)
(pI. 12: 9)

Material. - Twenty variously preserved specimens.

Dimensions (in mm):
IG Nos.: 45957/88/F 45958/88/F 45959/88/F
length 0.408 0.360 0.264
width 0.288 0.240 0.240
thickness 0.072 0.048 0.072

Description. - Test strongly bilateraly flattened, finely, evenly and coarsely perforated.
Test periphery rounded, slightly lobate at the septal sutures. Initial part of the test narrow
bordered with a delicate keel. In this part, chambers are very small and slightly convex with
rectangular outline. Above this part, the test increases in size rather rapidly which results in
its flabelliform shape. Chambers are reniform, slightly wider than high; in the middle part
of the test they are not separated. Sutures straight in the narrowest portion of the test, slightly
oblique in relation to the test axis, and poorly depressed. Above, the sutures are arched
and rather strongly depressed; in the distal test part oblique, weakly curved and visible only
near the test periphery. Middle part of the test not divided. Median suture zigzag-like and visibly
only in the initial part of the test, disappears above this part. The aperture has not been pre
served in the studied tests.

Variability. - It is expressed in various rapidity of increase in size of the test as chambers
are added, and in size of nonseptate central area of the test. This area may extend from the half
of the test length up to the top, or may occur at the height of two youngest chambers. In the
last case, flat fragments of the test triangular in shape, occur near the median suture visible only
below nonseptate area. The investigated specimens represent microspheric generation.
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Remarks. - The specimens under discussion differ from G. reniformis (MARIE) in lacking
striolation on the test surface, in large size and less rapid increase in size. They resemble the
specimens presented by HOFKER (1978, pI. 1: 8) under the name G. reniformis (MARIE) in the
shape of the test and in having a keel in the initial part of the test.

Distribution. - Poland - Maastrichtian.

Subfamily Pseudoguembelininae ALlYULLA, 1977
Genus Pseudoguembelina BRoNNIMANN et BRowN, 1953

Pseudoguembelina costulata (CUSHMAN, 1938)
(pI. 12: lOa, b, 11)

1938a. Guembelina costulata CUSHMAN: 16, pl. 3 : 7-9.
1983. Pseudoguembelina costulata (CUSHMAN); WEISS: 56, pI. 6: 8-10 (with synonymy).

Material. - More than eighty variously preserved specimens.

Dimensions (in mm):
IG Nos.: 45938/88/F 45939/88/F 45940/88/F
length 0.288 0.264 0.192
width 0.144 0.168 0.120
thickness 0.072 0.072 0.072

Variability. - It is expressed in number of chambers (6 to 8), in degree of increase in
size as chambers are added (either slower or more rapidly increasing in size but always slender),
in the character of secondary apertures at the median zigzag suture between pairs of chambers
(semilunar with a narrow lip or slit-like but always poorly visible), in degree of striation, and
in different degree of development of the lip bordering interiomarginally the main semilunar
aperture.

Remarks. - I agree with WEISS'S (1983) opinion that P. costulata (CUSHMAN) is a separate
species. It differs from P. costata (CARSEY, 1926) in having slender test, in ornamentation con
sisting of fine striae instead of thick costae, in poorly developed secondary apertures and in
a strong bilateral flattening of the test. MASTERS (1977) considers this species as a junior synonym
of P. costata (CARSEY).

Distribution. - Poland - upper Campanian-Maastrichtian (Lublin Chalk). USA and
Atlantic - Campanian-Maastrichtian.

Superfamily Planomalinacea BOLLI, LOEBLICH et TAPPAN, 1957
Family Globigerinelloididae LONGORIA, 1974

Subfamily Globigerinelloidinae LONGORIA, 1974
Genus Globigerinelloides CUSHMAN et ten DAM, 1948

Globigerinelloides abberantus (N ECKAJA, 1948)
(pl, 12: 5a, b, 6)

1948. Globigerinella abberanta NECKAjA; 220, pl. 2: 3a, b.
1977. Globigerinelloides abberanta (NECKAjA); MASTERS: 401, pI. 8: 3-5, pI. 9 : I, 2.
1980. Globigerinelloides multispinus (LALlCKER); PERYT: 49, pI. 8 : 6-8, 11, ? 9, 10 non 5.

Material. - More than 300 well preserved specimens.

Dimensions (in mm):
IG Nos.: 45963/88/F 45964/88/F 45965/88/F
diameter 0.288 0.264 0.192
height 0.144 0.120 0.096

Variability. - Variability is low and concerns the number of chambers in the final whorl
(5 to 7, commonly 6), the outline of a test (round or oval), the size of the ultimate chamber
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which can be equal to the penultimate, slightly smaller or considerably larger than the latter.
It is also expressed in the presence or absence of relic apertures within an area of umbilical
depression of the older chambers. Pores situated on pore-nodes which are well visible under SEM.

Remaeks, - The specimens of this species have been described in the literature under
different generic and specific names. This species differ from Globigerinella messinae messinae
BRONNIMANN in having a round outline of the test, more numerous chambers in the final whorl
(5-7, usually 6 while Globigerinella messinae messinae BRONNIMANN has 5 chamber and only
rarely 6 chambers in a whorl), and in the presence of two semilunar apertures in the final
chamber, situated on both sides of the test. From Biglobigerinella multispina LALICKER,
it differs in absence of a biserial part near the end of the whorl. MASTERS (1977)
regarded Biglobigerinella multispina LALICKER, 1948 as a junior synonym of Globigerinelloides
abberantus (NECKA]A); I disagree with his opinion as the former species has no biserial part
of the test, the feature characteristic for G. multispinus (LALICKER) .

Distribution. - Cosmopolitan species. Poland: Polish Lowlands - Carnpanian-Maas
trichtian; Carpathians - Maastrichtian. Europe, America - Campanian-Maastrichtian.
Asia - Maastrichtian.

Globigerinelloides asperus (EHRENBERG, 1854)
(pI. 12: 7a, b, 8)

1854. Phanerostomum asperum EHRENBERO ; 23, pI. 30: 26a, b (fide ELLIS and MEssINA, Ca t. of Foram. ).
1953. Globigerinella aspera (EHRENBERO); SUBBOTINA: partim, 86, pI. 13: 2, 4, 5, 6, 7 (non pI. 13: 3, 8, 9, 10, 11, 12) .
1957. Globigerinella aspera (EHRENBERO); BUKOWY and GEROCH: 317, pI. 28: 1, 2.
1962. Planomalina aspera (EHRENBERO); BARR: 56 1, pI. 69: 4a, b (with synonymy).
1962. Globigerinella aspera (EHRENBERO); HERM : 49, pI. 3 : 6.
1964. Planomalina aspera (EHRENBERO) ; MARTIN: 84, pI. 10: 7a-e.
1964. Hastigerina aspera (EHRENBERO) digitata SUBBOTINA: 250, pI. 54: 1a, b, w-5a, b, w.
1966. ? Planomalina (Globigerinelloides) aspera (EHRENBERO); SALA] and SAMUEL: 160, pI. 7: 3a, b.
1967. Globigerinelloides asperus (EHRENBERO); PESSAONO, 274, pI. 60: 4, 5.
1970. Globigerinelloides aspeta (EHRENBERO) ; NEAGu: 63, pI. 25: 22, 23.
1972. Globigerinelloides aspera (EHRENBERO); HANZLIKovA: 98, pI. 25 : I.
1975. Globigerinelloides asperus (EHRENBERG); FRERICHS, ATHERTON and SHlVE: 302, pI. 2 : 1-3.

Material. - More than 400 well - preserved specimens.

Dimensions (in mm ):
IG Nos.: 45967/88/F 45968/88/F 45969/88/F
diameter 0.264 0.240 0.168
height 0.144 0.120 0.096

Variability. - Variability is low and expressed in shape of a test outline (round or slightly
oval), in degree of lobation of th e test periphery which is closely dependent on degree of
adhesion of chambers in the final whorl, in the number of chambers (commonly 5, rarely 6)
and the rapidity of their increase in size in the final whorl.

Rernaeks, - The investigated specimens resemble the specimens of this species described
by BUKOWY and GEROCH (1957), HANZLIKOVA (1972) and FRERICHS et al. (1975) in the test
shape, the degree of chamber increase in size as chambers are added and in the shape and
orientation of the final chamber. They are also very similar to G. abberantus (NECKA]A), from
which they differ mostly in the presence of a single primary aperture. MASTERS (1977: 400)
considers the species Phanerostomum asperum EHRENBERG as not valid, because it is not clear,
according to him, if the specimen presented by EHRENBERG under this name is low trochospiral
or planispiral, and if the aperture is equatorial or extends to one side or on both sides of the
umbilicus. According to MASTERS (1977) this problem cannot be solved without studying to
EHRENBERG'S specimen; designation of the lectotype by PESSAGNO (1967) does not solve the
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problem, as he has not given the description. Thus, MASTERS (1977) includes the specimens
described by various authors under the name G. asperus (EHRENBERG) into synonymies of differ
ent species. In my opinion, the specimen from the Riigen Island illustrated by EHRENBERG
(1854) under the name Phanerostomum asperum (pI. 30: 26 a, b) represents the genus Globigeri
nelloides CUSHMAN et ten DAM, and is nearly identical with the specimen from the Maastrich
tian deposits of the Lublin Chalk.

Distribution. - Cosmopolitan species. Poland, Europe, America, Asia, Australia - Upper
Cretaceous.

Globigerinelloides ehrenbergi (BARR, 1962)
(pI. 12: 3a, b, 4)

1962. Planomalina ehrenbergi BARR: 563, pI. 69: 1a, b.
1972. Globigerinelloides ehrenbergi (BaRR); BARR: 13, pI. I: 4-5.
1979. Globigerinelloides aff. ehrenbergi BARR; FRERICHS: 167, pI. 2: 9, 10.

Material. - Twenty five variously preserved specimens.

Dimensions (in mm):
IG Nos.: 45970/88 /F
diameter 0.264
height 0.096

45971/88/F
0.216
0.096

45972/88/F
0.168
0.072

Description. - T est planispiral, sernievolute, with rounded and lobate outline. Wide
umbilical depression occupying 1/3 of the diameter occurs on both sides of the test. Sometimes
old er whorl may be observed in the umbilical depression. Outer whorl consists of 7-8 spherical
chambers loosely arranged, gradually increasing in size with test growth and separated from
each other with radial, depressed sutures. Chamber surface hispid. Aperture equatorial, semi
lunar. Relic apertures in the outer whorl are visible near the umbilical depression. Lips of the
relic apertures overlap like tiles.

Variability. - It is expressed in number of chambers in the final whorl (7-8), in the test
evolutness, degree of adhesion of the chambers in the outer whorl and in degree of orna
mentation of the chamber surface.

Remazks, - The specimens from Poland differ from the holotype in having poorly visible
internal whorls. Relic apertures of chambers in the outer whorl are visible more clearly than
in the holotype. The species under discussion differs from G. asperus (EHRENBERG) in more
numerous chambers in the final whorl (7-8 instead of 5-6), in more evolute test, loose
arrangement of chambers in the final whorl and in wider umbilicus. The species G. ehrenbergi
(BARR) resembles G. bentonensis (MORROW) in number of chambers in the final whorl, differing
from it in smaller size, more loose arrangement of chambers in the final whorl and different
stratigraphic range. It resembles closely G. aluarezi (ETERNOD OLVERA, 1959) in the number
of chambers, degree of evolutness, and arrangement of chambers in the final whorl. It seems
even, that it can be a junior synonym of the species.

Distribution. - Poland - Campanian-Maastrichtian. England: White Island - Conia
cian. Libya - upper Coniacian. USA - probably lower Campanian.

Globigerinelloides multispinus (LALIcKER, 1948)
(pI. 12: I a, b, 2)

1948. Biglobigerinella multispina ULlCKER: 624, pI. 92: la-c, 2a, b, 3a- c, fide ELLlS and MESSINA, Cat. of Foram,
1949. Biglobigerinella algeriana ten DAM and SIGAL : 234, text-fig. 1-3, p. 235 (fide ELLIS and MESSINA, Cat. of Foram.)
1957. Biglobigerinella cf. algeriana ten DAM and SIGALj BUKOWY and GEROCH: 318, pI. 28: 4-10.
1957. Biglobigerinella multispina ULlCKERj BoLLI, LOEBLlCH and TAPPAN: 25, pI. 1: 11, 12.
1962 . Planomalina multispina (ULlCKER); BARR: 563, pI. 69: 5a, b.
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1962. Planomalina (Globigerintlloides) messinae (BRONNlMANN); BERGGREN: 44, pI. 8: 8a, b, c (non 4-7), text-fig, 6: 2a, b,
5a, b (non: 1a, b, 3a-c, 4a-c, 6a-c) , non text-fig. 7.

1962; Biglobigerintlla multispina LAUCKER; HERM: 53, pI. 3: 8.
1964. Globigerintlloides messinae (BRONNlMANN); OLSSON: 174, pI. 7: 7, 8 (non : 6).
1964. Biglobigerinella multispina LALICKER; SUBBOTINA: 253, pI. 54: 10, 11, 14, 15, pI. 55: 1---8.
1967. Globigerintlloides multispina (LAUCKER); PESSAGNO: 276, pI. 70: 1,2, pI. 82: 10, 11 (non pI. 91: 1,2).
1970. Biglobigerintlla sp. cf. B. algerinae DAM et SIGALE NEAGu: 62, pI. 28: 15-18.
1972. Globigerintlloides multispina (LAucKER); HANZLlKovA: 99, pI. 25: 4 (non 2-3).
1977. Globigerintlloides multlspina (LAuCKER); LINARES RODRIGUEZ: 378, pI. 1: 6.
1979. Globigerintlloides multispina (LAUCKER); FRERICHS: 166, pI. 2: 5, 6 (non 7, 8).
1980. Globogerintllodes multispinus (LALICKER); PERYT: 49, pI. 8: Sa, b, non 6---8, 11, ? 9, 10.

Material. - Forty well preserved specImens.

Dimensions (in mm ):
IG Nos.: 45973/88/F 45974/88/F 45975/88/F
diameter 0.264 0.240 0.192
height of the last two chambres 0.192 0.168 0.168

Variability. - Variability is low and concerns the number of chambers in the final whorl
(from 5 to 6, usually 6), size of the two youngest chambers forming biserial part ofa test, width
of the umbilical depression on both sides of the test (l/3 to 1/5 of the test diameter) and degree
of ornamentation of the test surface with fine spines.

Remarks. - Specimens from Poland differ from the holotype in slightly smaller size
(holotype - maximum diameter 0.320 mm, maximum height 0.290 mm, while the largest
investigated specimens from Poland have diameter 0.264 mm and height 0.192 mm), and
have less ornamented test surface. Biglobigerinella algeriana ten DAM et SIGAL is a junior synonym
of the species under discussion in the author's opinion. Ten DAM and SIGAL (1949) listed smaller
convexity of the test and the absence of spines on the test surface as features discriminating
Biglobigerinella algeriana ten DAM et SIGAL from Biglobigerinella multispina LALICKER, two species
which are otherwise identical. The differences in the test convexity and presence or absence
of spines are here considered as a case of intraspecific variability. PERYT (1980) assigned
the specimens of Globigerinelloides abberantus (NECKAJA) to this species.

Distribution. - Poland: Carpathians - Maastrichtian; Polish Lowlands - upper
Campanian - Maastrichtian. Southern Scandinavia - uppermost Maastrichtian. Romania 
upper Carnpanian-lower Maastrichtian. Austria - Maastrichtian. England - Campanian.
USA - Campanian-Maastrichtian. Algeria - upper Senonian. USSR - Maastrichtian.

Family Schackoinidae POKORNY, 1958
Genus Schackoina THALMANN, 1932

Schackoina tappanae MONTANARO GALLlTELLI, 1955
(pI. 13: 1)

1955. Schaekoina tappanae MONTANARO GALLlTELU: 142, pI. 1: 1-10 (jide ELLIS and MESSINA, Cat. of Foram.) .
1977. Schackoina tappanae MONTANARO GALLITELU; MASTERS: 437, pI. 17: 5, 6.

Material. - Ten variously preserved specimens.

45978/88/F
0.168

45977/88/F
0.192

45976/88/F
0.216

Dimensions (in mm):
IG Nos.:
longest diameter
shortest diameter (without

tubospines) 0.168 0.144 0.144

Variability. - It is expressed in shape of chambers (bottle-shaped situated obliquely in
relation to whorl axis or globular). The second tubospine is marked in some specimens, while
in most cases only one is present.
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Remanks, - The investigated specimens seem to be entirely consistent with the holotype
as they have 3 chambers in the final whorl (inner whorls not visible), one tubospine on each
chamber of the final whorl and they display large differences in the chamber size of the final
whorl. For comparisons with other species see MONTANARO-GALLITELLI (1955: 142-143).

Distribution. - Poland - lower Maastrichtian. Italy - upper Senonian. North
America - probably upper Cenomanian-Santonian.

Supcrfamily Rotaliporacea SIGAL, 1958
Family HedbergclIidac LOEBLICH et TAPPAN, 1961

Subfamily Hedbcrgellinae LOEBLICH et TAPPAN, 1961
Genus Hedbergella BRONNIMANN et BROWN, 1958

Hedbergella holmdelensis OLSSON, 1964
(pI. 13: 5, 6, 7)

1964. Hedbergella holmdelensis OLSSON: 160, pI. 1: 1-2.
non 1969. Hedbergella holmdelensis OLSSON; DOUGLAS : 166" pI. 9: 6-8.
non 1972. Hedbergella holmdelensis OLSSON; BARR: 13, pI. 1: 7a-e.

? 1972.' Hedbergella holmdelensis OLSSON; GOVlNDAN: 173, pl. 2: 14-16.
non 1975. Hedbergella holmdelensis OLSSON; FRERISCHS and SHIVE: 310, pI. 3: 9-11.

1980. Hedbergella crassa (BOLLI); PERYT: 53, pI. 9: 2, 3, 4.
1984. Hedbergella holmdelensis OLSSON; ROBASZYNSKI" et al.: 261, pI. 43: 1a-c.
1985. Hedbergella holmdelensis OLSSON; CARON: 59, pI. 25: 10-11.

Material. - More than three hundred variously preserved speCImens.

Dimensions (in mm):
IG Nos.: 45979/88/F
longest diameter 0.192
shortest diameter 0.144
height 0.096

45980/BB/F
0.168
0.144
0.072

Variability. - Variability is low and expressed in the rate of size increase of the last
three chambers of the final whorl. In the investigated material, some specimens have these
chambers increasing rapidly in size, elongated, and crescent-shaped as in the specimens illus
trated by ,PERYT (1980, pI. 9: 2). Others show less rapid increase in size, chambers are a less
elongated and trapezoida1 in outline, as it is the case in the holotype presented by ROBASZYNSKI
et al. (1984, pI. 43: 1a). Test surface may be smooth, glittering or hispid.

RCDlarks. - The investigated material is consistent with the holotype, as described by
OLSSON (1964) and with a description of this species given by ROBASZYNSKI et at. (1984). The
characteristic features of this species are elongated, crescent-shaped chambers at the dorsal
side of the test, and very characteristic flattening of the test on the dorsal side. Except the size,
the investigated specimens show no similarities with Hedbergella planispira (TAPPAN). Numerous
authors (see synonymy) assigned the specimens having nearly spherical chambers, slightly
flattened on the dorsal side, and thus similar to Hedbergella planispira (TAPPAN), to this species.

Distribution. - Poland - Maastrichtian. USA - according, to CARON (1985) Conia-
cian-Maastrichtian. .

Hedbergella telatynensis sp. n.
(pI. 13: 2, 3, 4)

llolotype: specimen IG No. 45981/88/F, in pI. 13: 3.
Paratypes:. IG Nos.: 45982/88/F, 45983/88/F, in pI. 13: 2, 4.
Type horizon: Campanian.
Type locality: TeIatyn IG-1 boreho1e, depth 282,1 m.
Derivation of the name: from the name of the village where this species has been discovered.
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Diagnosis. - Test small, round in outline, planoconvex, with flat dorsal side and convex
ventral one, built of2 and 1/2 of whorl, and with 6-7 chambers in the final whorl. Chambers
increase in size gradually and slowly as added. The test surface hispid. Aperture arched, low
and with a narrow lip.

Material. - A hundred well preserved specimens.

Dimensions (in mm):

Holotype

IG Nos.: 45981/88/F
diameter

height

Paratypes

45982/88/F 45983/88/F
0.144 0.192
0.072 0.072

Description. - Test small, circular in outline and with petaloidal incisions, planoconvex
with dorsal side flat and convex ventral one. Final whorl consisting commonly of 6 to 7
chambers, rarely only 5. Older whorls which are flat and poorly visible occupy half of the test
diameter. The final whorl is narrow displaying chambers gradually and slightly increasing in
size as added. Chambers outline on the dorsal side trapezoidal, surface slightly convex, septal
sutures poorly depressed and radial. Spiral suture poorly depressed. Chambers triangular,
strongly convex, sutures poorly depressed and radial on the ventral side. Umbilicus very nar
row, aperture low-arched, extraumbilical with a lip running to the umbilicus. Test periphery
rounded, surface slightly hispid.

Variability. - Variability is low and expressed in degree of flattening of dorsal side
(always flat, sometimes older whorls situated even slightly lower than the final one), and in the
number of chambers (5 to 7) in the final whorl.

Remarks, - This species is most similar to Hedhergella planispira (TAPPAN) from which it
differs in asymmetric, planoconvex test with invisible older whorls, less convex chambers
of the final whorls on the dorsal side. It differs from Hedhergella holmdelensis OLSSON (to which
it is similar in having dorsally flattened test) in a circular test outline, narrow final whorl,
trapezoidal outline of chambers on the dorsal side as well as in a gradual and slow size increase
of chambers as added and in more rounded test periphery. It differs from Praeglohotruncana
crassa BOLLI in the number of chambers in the final whorl (in the last species there are 5 cham
bers), in invisible or poorly visible older whorls and a gradual increase in size of chambers
in the final whorl. Hedhergella telatynensis sp. n. differs from Whiteinella centennialensis FRERICHs,
which has similar test shape, chamber shape and pattern of their increase in size as added, in
less numerous chambers in the final whorl (Whiteinella centennialensis FRERICHS has 7 to 9 cham
bers), in the chambers of older whorls invisible, in the flattening of the dorsal side and in the
absence of a large apertural lip. It resembles Planorotalia (?) praecompressa MJATLIUK, 1970
in size of the test, number of whorls, pattern of adding of whorls and chambers in whorls, as
well as in the general shape of the test. It differs from that species in having hispid test surface,
flat dorsal side and more numerous chambers in the final whorl (5 to 7 but usually 6 in Hed
bergella telatynensis; 5, to usually 6 in Planorotalia (?) praecompressa MJATLIUK).

Distribution. - Poland - Campanian-Maastrichtian.

Genus Whiteinella PESSAGNO, 1967
Whiteinella haltica DOUGLAS et RANKIN, 1969

(pI. 13: 8, 9, 10)

1969. Whiteinella baltica DOUGI.AS et RANKIN: 197, fig. 9A-I.
1979. Whiuinella baltica DOUGLAS et RANKINj ROBASZYNSKI and CARON: pI. 35: 1-5, pI. 36: 1-2.
1980. Whiteinella baltica DOUGLAS et RANKINj I'ERYT: 70, pI. 23: 4-6 (with synonymy).

1980. Whiteinella baltiea DOUGLAS et RANKINj PETIERS: pI. 2: 11-14.
1981. Whiteinella baltica DOUGLAS et RANKINj lL~T et al.: 222, pI. 7, 25: 13-15.

6 - Palaeontologla Polonica 52
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Material. - More than a hundred well preserved speciments.

Dimensions (in mm):
IG Nos.: 45987/88/F 45988/88/F 45989/88/F
diameter 0.264 0.216 0.168
height 0.144 0.096 0.096

Variability. - Variability is high and concerns size of a test, height of older whorls and
rate of size increase of the chambers in the final whorl, as well as degree of inclination of the
youngest chamber toward the ventral side of the test. Most specimens are low-trochospiral in
the investigated material. In rare cases, the older whorls, are considerably higher than the
final whorl. The specimens which have the youngest chamber inclined considerably toward
the ventral side have also a narrow umbilicus.

Remarks. - The investigated specimens are entirely consistent with the holotype. This
species resembles mostly Hedbergella bornholmensis DOUGLAS et RANKIN, 1969, differing from it
in quadrangular test outline, 4 to 5 chambers in the final whorl and chambers gradually in
creasing in size in the final whorl.

Distribution. - Poland - Turonian-Maastrichtian. Denmark: Bornholm - Coniacian
lower Santonian. Czechoslovakia: Moravia - Coniacian-Santonian. England - Coniacian
Santonian. South-western part of the Baltic Sea and eastern Germany - Coniacian-Santonian.
Eastern part of the Indian Ocean - Coniacian-Santonian. Nigeria - Coniacian.

Superfamily Globotruncanacea BROTZEN, 1942
Family Globotruncanidae BROTZEN, 1942

Subfamily Globotruncaninae BROTZEN, 1942
Genus Gansserina CARON, GONZALEZ DONOSO, ROBASZYNSKI et WONDERS, 1984

Gansserina gansseri (BOLLI, 1951)
(pI. 16: 4, 5, 6)

1951. Globotruncana gansseti BOLLI: 196, pI. 35: 1-3.
1951. Globotruncana lugeoni TILEV: 41, text-fig. 10-12, pI. I: 5, 6, pI. 2: 1-12.
1977. Globotruncana gansseri BOLLI ; MASTERS: 566, pI. 45: 1-3, fig. 116, p. 567.
1977. Globotruncana gansseti BOLLI; LINARES RODRIGUES: 307, pI. 38: 2-3.
1978. Marginotruncana gansseri (BoLLI) forma monmouihensis OLSSON; HOFKER: pI. I: 18.
1980. Globotruncana gansseri BoLLI; WONDERS: 114, pI. 7: la-e.
1984. Globotruncana gansseri BOLL!; GAWOR-BIEDOWA and WITWICKA: 276, pI. 93: 1-3.
1984. Gansserina gansseri (BOLLI); ROBASZYNSKI et al.: 294, pI. 52: I-Sa, b, c, pI. 53: 1-3a, b, c 4a-<i, Sa, b, c (with

synonymy).
1986. Globotruncana gansseri BoLLI; BUTT: pI. 4: 1a-e.
1986. Gansserina gansseri (BOLL!); ALMOGl-LABIN et al.: 869, pI. 10: 14-17.
1987. Globotruncana gansseri gansseri BoLLI; EL-NAKHAL and EL-NAGGAR: 61, pI. 4: 4-6.

46015/88/F
0.360
0.240

46014/88/F
0.384
0.190

Material. - Twenty five well preserved specimens.

Dimensions (in mm):
IG Nos.: 460I3/88/F
diameter 0.458
height 0.240

Variability. - Variability is expressed in rapidity of chamber increase in height on
a ventral side of the test, in a different degree of deflection of chambers on the ventral side,
in relation to a keel separating the ventral and dorsal sides (from perpendicular to low angle),
and in variously expressed ornamentation of chambers surface on the ventral side. The surface
of the oldest chambers may be pustulose or smooth, while the surface of younger chambers is
always smooth.
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Remarks. - In the investigated material, there are specimens which are similar to Globe
truncana pettersi (GANDOLFI, 1955) with a low peripheral angle, as well as such in which this
angle approaches 90°, as for example in Gansserina gansseri (BOLLI, 1951). In the studied material
chambers on the ventral side overlap each other slightly as in the holotype of Globotruncana
gansseri BOLLI, 1951, pI. 35: 3. Sutures nearly radial, less depressed than in the holotype and
topotypes illustrated by ROBASZYNSKI et al. (1984). The specimens under discussion most closely
resemble the hypotype of Gansserina gansseri (BOLLI, 1951) from Tunisia (ROBASZYNSKI et al.
1984, pI. 53: 4a-d) and the specimens described by WONDERS (1980). They have, however,
less pustulose, or even smooth surface of chambers on the ventral side.

Distribution. - Poland (Polish Lowlands), Spain, Czechoslovakia (Carpathians), USA
Maastrichtian. Austria - upper part of the middle Maastrichtian, upper Maastrichtian.
Trinidad, Tunisia, Egypt, Turkey, Denmark - middle Maastrichtian. Pacific Ocean - upper
Maastrichtian. Libya - Maastrichtian. Kuwait - middle Maastrichtian. Israel - middle
and upper Maastrichtian.

Genus Globotruncana CUSHMAN, 1927
Globotruncana area (CUSHMAN, 1926)

(pI. 13: 11, 12, 13)

1926. Puloinulina area CUSHMAN: 23, pI. 3: 1 (fide ELLIS and MESSINA, Cat. of Foram.) ,
1977. Globotruncana area (CUSHMAN); MAsTERS: 536, pI. 38: 1, 2, 4.
1980. Globatruncana area (CUSHMAN); PBRYT: 71, pI. 16: 4a-e.
1984. Globotruncana area (CUSHMAN); GAWOR-BIEDOWA and WITWICKA: 273, pl, 90: 3, 4, 5 (with synonymy).
1984. Globotruncana area (CusHMAN); ROBASZYNSKI et al.: 182, pI. 1: 2a, b, 3, pI. 4: 1a , b, c, 2-3a, b, c (with synonymy).
1986. Globotruncana area (CuSHMAN); BUTT: pl. 5: 1a-b.
1986. Globotruncana area (CUSHMAN); ALMOGI-LABIN et al.: 860, pI. 4: 11-14, pI. 11: 13-15.
1987. Globotruncana area (CUSHMAN) ; EL-NAKHAL and EL-NAooAR: 46, pI. 1: 10-12.

Material. - Over two hundred well preserved specimens.

Dimensions (in mm):
IG Nos.: 45990/88/F
longest diameter 0.480
shortest diameter 0.432
height 0.384

45991/88/F
0.504
0.408
0.240

45992/88/F
0.384
0.336
0.216

Variability. - It is high and concerns a degree of test convexity (equally convex on both
sides or with a more convex dorsal side), chamber convexity in initial whorls (strongly convex,
spherical or reduced to a pustulose swelling in the central part of a chamber), and in number
of chambers in the final whorl (from 5 to 8, usually 7).

Remarks. - MASTERS (1977), considers the specimens described by WITWICKA (1958)
under the name Globotruncana area (CUSHMAN) as erroneously assigned. After reexamination
of the WITWICKA'S specimens, I am sure that they represent Globotruneana area (CUSHMAN).
The illustration of the dorsal side of these specimens (WITWICKA 1958, pI. 18: 35a) does not
demonstrate the important character of G. area, the flattening of the chambers surface in the
final whorl, which is obvious in the specimens. The specimens described as Globotruneana area
(CUSHMAN) by Mc GUGAN (1982,408, pI. 11: 4a-6b, 8a-b, non pI. 3: 4a-c, pI. 5: 3a-b)
represent in fact Globotruncana rugosa (MARIE). For comparison with Globotruncana rugosa (MARIE)
see below.

Distribution. - Cosmopolitan species. Poland: Polish Lowlands and Carpathians 
upper Santonian-Maastrichtian. Kuwait - Carnpanian-rniddle Maastrichtian. Both hemi
spheres: most commonly Campanian-Maastrichtian.
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Globotruncana falsostuarti SIGAL, 1952
(pI. 14: I, 2, 3)

1952. Globo/runcana falsostuarti StOAL: 43, text-fig. 46.
1971. Globotruncana falsostuarti StOAL; POSTUMA: 36, 37 (figures).
1972. Globotnmcana falsos/uarti SIOAL; BARR: 20, pI. 5: 5a-e.
1983. Globo/runcana falsostuarti StGAL; HAON and fuRM: 619, pI. I: 10-12.
1984. Globo/runcana falsos/uarti StOAL; ROBASZYNSKI et al.: 194, pI. 10: la. b, c, 2-3a, b, c.
1986. Globo/runcana falsostuarti StGAL; ALMOOl-LABIN et al.: 862, pI. 5: 8-12.

Material. - Twenty five well preserved specimens.
Dimensions (in mm):
IG Nos.: 45993/88/F 45994/88/F 45995/88/F
diameter 0.408 0.360 0.336
height 0.192 0.216 0.194

Variability. - Variability is low and concerns a number of chambers in the final whorl
(7 to 8), a symmetry of a test (equally biconvex or slightly more convex on a dorsal or ventral
side), a degree of chamber convexity in the two initial whorls (entirely flat or slightly convex)
and the width of a keel band (very narrow and tilted towards the ventral side or a little wider
and less tilted towards this side). The specimens with a narrow keel band, have the ventral keel
less developed than the dorsal one.

Remarks. - The investigated specimens differ from the holotype only in the absence of
keels approaching each other in midd-length of each chamber of the final whorl. All other
features i. e. number of whorls, number of chambers in the final whorl, chambers shape in the
final whorl on both test sides, width of umbilicus, umbilical system consisting of large tegilla
type ofsutures and test ornamentation are the same as in the holotype. Characters which differ
Globotruncana falsostuarti from other species of this genus are given by ROBASZYNSKI et al. (1984:
188, 190 and 194) when discussing Globotruncana dupeublei CARON, GONZALEZ DONOSO, Ro
BASZYNSKI et WONDERS and Globotruncanafalsostuarti SIGAL. A general shape of the test and the
absence of keels approaching to each other in the middle of the chamber length in the final
whorl make these specimens similar to Globotruncana orientalis NAGGAR, 1966, from which they
differ in a number of chambers (7 to 8 in contrast to 5 to 7, rarely 8) in the final whorl.

Distribution. - Poland - uppermost Campanian-lower Maastrichtian. Algeria,
Tunisia, Libya, Spain, France (Aquitanian Basin), Bavarian Alps, Northern and Southern
Alps - lower and upper Maastrichtian. Israel - Maastrichtian.

Globotruncana obliqua HERM, 1965
(pl, 14: 10, pl . 15: I, 2, 3)

45998/88/F
0.384
0.169

45997/88/F
0.450
0.192

1965. Globotruncana linneiana (d'ORBIONY) oblique HERM: 336, pl. 8: 1--4, fig. 14.
1967. Globotruncana hilli PEssAGNO: 343, pI. 64: 9-14, 21-23, pI. 94: I, pI. 97: 7.
1977. Globo/runcana obllqua HERM; MAsTERS : 595, pl. 49: 4-6 (with synonymy) .
1980. Abathomphalus ? hilli (PEssAGNO); PERYT: 88, pI. 23: 10, 11, 12.
1980. Globotruncana obliqua HERMj PERYT: 77, pI. 19: 7, 8, 9 (with synonymy).
1982. Globo/runcana obliqua (fuRM); ION: 135, pI. 53: 6a-d.
1983. Globo/runcana obliqua HERM; HAON and HERM: pI. 1: 5.
1984. Globotnmcana linneiana oblique fuRM; ROBASZYNSKI e/ al.: pI. 14: 5a-e.
1984. Globo/runcana hilli PEssAGNOj ROBASZYNSKI e/ al.: pI. 14: 3a, b, c.
1985. Globo/runcana obliqua HERM; CEPEK et al.: pI. 2: I, 2.
1986. Globotruncana hilli PEssAGNO; ALMOOl-LAuIN e/ al.i 862, pI. 5: 13-15.

Material. - More than three hundred well preserved speCImens.
Dimensions (in mm):
IG Nos.: 45996/88/F
diameter 0.480
height 0.216
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Variability. - Variability concerns degree of convexity ofa dorsal side of the test (slightly
convex or concave in a central part, with chambers of the final whorl protruding above the
central part), arrangement of chambers in the final whorl (more or less oblique in relation to
the spiral suture) and chamber convexity on the dorsal side of the test.

Remarks. - Some specimens of this species resemble the representatives of the genus
Abathomphalus BOLLI, LOEBLICH et TAPPAN in general shape. That was why the specimens of
G. obliqua HERM, described for the first time by WITWICKA (1958) from Poland, has been assigned
to G. mayoroensis BOLLI. PERYT (1980) assigned part of the specimens of G. obliqua with a well
preserved umbilical system, to Abathomphalus i hilli (PESSAGNO). The topotype of G. hilli
PESSAGNO (ROBASZYNSKI et al. 1984, pl. 14: 3a-c) is, in my opinion, a junior synonym of the
species under discussion instead of being a synonim of G. linneiana (d'ORBIGNY), as suggested
by ROBASZYNSKI et al. (1984). It differs from the latter species in a strongly oblique orientation
of keels in relation to the whorl, in having a wide keel band tilted even towards the dorsal side
of the test, in concave central part of the dorsal side of the test and in different convexity of
chambers on both sides of the test.

Distribution. - Poland - Santonian-lower Campanian?, Campanian, Maastrichtian.
Spain - upper Campanian. Austria - lower Maastrichtian. France - Campanian. Ro
mania: Eastern Carpathians - lower Santonian-lower part of the upper Maastrichtian.
USA, Mexico - upper Campanian-lower Maastrichtian. Tunisia - upper Campanian
lower Maastrichtian. Libya - lower Maastrichtian. Atlantic Ocean - upper Campanian,
lower Maastrichtian. Israel - upper Campanian.

Globotruncana rugosa (MARIE, 1941)
(pI. 15: 4, 5a, b)

1941. Rosalinella rugosa MARm: 240, pI. 36: 34Oa-e.
1964. Globotruncana churchi MARTIN: 79, pI. 9: 5a-e.
1980. Globotruncana churchi MARTIN; I'ERYT: 73, pl, 16: 3a-c.
1982. Globotruncana area (CusHMAN); Mc GUGAN: 408, pI. 11: 4A~B, 8A-B (non pI. 3: 4A-C, pI. 5: 3).
1984. Globotruncana rugosa (MARIE); ROBASZYNSKI et al.: 212, pI. 19: 1-2a, b, c, d, 3-4a, b, c, 5a, b, c.
1986. Globotruncana rugosa (MARIE); ALMOGI-LABIN et al.: 864, pI. 6: 14-16.

Material. - Twenty well preserved specimens.

Dimensions (in mm):
IG Nos.: 45999/88/F 46000/88/F 46001/88/F
longest diameter 0.432 0.384 0.384
shortest diameter 0.360 0.384 0.336
height 0.336 0.216 0.192

Variability. - It concerns number of chambers in the final whorl (5 to 8), shape of cham
bers in the final whorl (trapezoidal to petaloidal), convexity of the dorsal side of the test and
ornamentation of both chamber surface and sutures, by numerous pustules and spines on the
both test sides. Degree of chambers convexity on the dorsal side is also the subject to variation.
A chamber surface is either more or less convex in all whorls, or convex only in the initial
whorls and flat in the final whorl.

Remarks. - In the investigated material there are specimens identical with the holotype
of Globotruncana rugose (MARIE) and at the same time with the holotype of G. churchi MARTIN,
which is a junior synonym of the studied species. Specimens having the number of chambers
in the final whorl smaller than the holotype, such as those illustrated by ROBASZYNSKI et al.
(1984, pI. 19: 1, 2a, b, c, d) from the Campanian deposits of England are more common,
however. Tegilla merging with one another in the umbilical area, and proximal and distal
accessory apertures, have been preserved in some specimens. This species closely resembles
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Golobotruncana area (CUSHMAN) from which it differs in convex chamber surface, presence of
pustules on chambers and sutures, especially those of the older whorls, and in better developed
keels.

Distribution. - Pola nd - Campanian-Maastrichtian. Europe - Campanian. Israel 
upper Campanian. North America - Santonian-Maastrichtian. South America - Cam
panian.

Genus Rosita CARON, GONZALEZ DONOSO, ROBASZYNSKI et WONDERS, 1984
Rosita contusa (CUSHMAN, 1926)

(pI. 14: 7, 8, 9)

1926. Pulvinulina arca var, coniusa CUSHMAN: 23 (fide ELLIS and MESSINA, Cat. of Foram.).
1971. Globotruncana conlusa (CUSHMAN): CITA and GARTNER: pI. 2: 1, 2.
1977. Globotruncana contusa (CUSHMAN) j MAsTERS: 545, pI. 40: 1--4.
1982. Globotruncana contuse (CUSHMAN) j Mc GUGAN: 410, pl. 6: 4A-6C.
1984. Globotruncana contuse (CUSHMAN) j GAWOR-BIEDOWA and WlTWICKA: 274, pI. 91: 1-3, pI. 128: 6.
1984. Rosita contusa (CUSHMAN)j ROBASZYNSKI et al.: 246, pI. 35 : 5, 6, 9, pI. 36: 1,2, pI. 37 (with synonymy).
1986. Rosita contuse (CuSHMAN)j ALMOGl-LABIN et al.: 867, pI. 9: 6-11, pI. 11: 34-37.

Material. - Twenty five well preserved specimens.

Dimensions (in mm):

IG Nos.: 46002/88/F 46003/88/F
longest diameter 0.432 0.384
shortest diameter 0.432 0.360
height 0.336 0.264

Variability. - It is expressed in various degree of convexity of a test and in shape and
convexity of chambers on the dorsal side of the test. Chambers globular in the initial whorls,
and semilunar or polygonal with undulated or slightly convex surface in the final whorl.

Remarks. - The investigated material comprises intermediate forms between Rosita
fornicata (PLUMMER) and R. contusa (CUSHMAN). There are various opinions concerning a de
finition of this species by various authors. ROBASZYNSKI et al. (1984: 248) have given the
differences between R. contusa (CUSHMAN) from one side and R. plicata (WHITE), R. patelliformis
(GANDOLFI) and Rosita walfischensis (ToDD) from the other. MASTERS (1977) and many other
authors consider these species as synonyms of R. contusa (CUSHMAN). The specimens of R. con
tusa (CUSHMAN) from the Polish Lowlands differ from those of the Tethyan area in having
less convex test and less undulated chamber surface. They still display many characters of
R. fornicata (PLUMMER) for which R. contusa CUSHMAN is probably an ancestral species.

Distribution. - Poland: Polish Lowlands - upper Campanian-Maastrichtian; Car
pathians - Maastrichtian. Israel - middle and upper Maastrichtian. Both hemispheres:
Maastrichtian. As far as Miners Bay, Mayne Island in the Pacific area - Maastrichtian de
posits.

Rosita fornicata (PLUMMER, 1931)
(pI. 14: 4, 5, 6)

1931. Globotruncana fornicata PLUMMER: 198, pI. 13: 4-6.
1977. Globotruncana fornicata PLUMMERj MAsTERS: 564, pl. 44: 4-6.
1980. Globotruncana fornicata PLUMMERj PERYT: 73, pI. 18: 5, 6, 7 (with synonymy).
1982. Globotruncana fornicata PLUMMER j ION: 134, pl, 53: 1--4a, b.
1984. Globotruncana fornicata PLUMMER; GAwoR-BmDowA and WlTWICKA: 275, pI. 92, 5-7.
1984. Rosita fornicala (PLUMMER) j ROBASZYNSKI et al.: 250, pl. 35 : 1--4, pl . 38: 1-4 (with synonymy).
1986. Globotruncana fornicata PLUMMERj BUTT : pl, 6: 1a-c.
1986. Rositafornicata (PLUMMER)j ALMOGl-LABlN: 868, pI. 9: 12-17, pl, 11: 38--40.
1987. Globotruncana fornicata fornicata PLUMMERj EL-NAKHAL and EL-NAGGAR: 57, pl, 3: 6-8.
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Material. - Over two hundred well preserved specimens.

Dimensions (in mm) :
IG Nos.: 46004/88/F 46005/88/F 46006/88/F
longest diameter 0.552 0.480 0.336
shortest diame ter 0.480 0.384 0.312
height 0.312 0.240 0.168

Variability. - This is a highly variable species. Variability concerns test convexity, shape
of chambers and their convexity on the dorsal side of the final whorl. They may be either elon
gated, semilunar with surface flat, undulating or slightly convex, or petaloidal, with surface
flat to slightly convex similar to Globotruncana area (CUSHMAN). The ornamentation of test surface,
sutures, and keels is also subject to variability.

Remarks. - The topotypes and hypotypes illustrated by ROBASZYNSKI et al. (1984)
display the variability of this species. The investigated material consists of all types of the test
illustrated by these authors.

Distribution. - Cosmopolitan species. Poland: Polish Lowlands - upper Santonian
Maastrichtian; Carpathians - upper Coniacian-lower Maastrichtian. Both hemispheres:
Coniacian-Maastrichtian, usually Santonian-Maastrichtian.

Rosita plummerae (GANDOLFI, 1955)
(pI. 15: 6, 7, 8)

1955. Globotruncana [Globotruncana} fomicata PLUMMER subsp. plummera« GANDOLFI: 42, pl, 2: 3a-e, 4a-e.
1980. Globotruncana plummerae GANDOLFI ; I'ERYT: 78, pl, 17: 1, 2, 3.
1982. Globotruncana plummtTae (GANDOLFI); ION: 134, pl. 53: 8a-e.
1984. Rosita plummerae (GANDOLFI); ROBASzYNSKI et al. : 256, pl. 41: 1-6 (with synonymy).
1986. Globotruncana plummera« GANDOLFI; BUTI': pl. 6: 2a-e.
1986. Rosita plummerae GANDOLFI ; ALMOOl-LABIN et al. : 868, pI. 9 : 1- 2.

Material. - Over two hundred well preserved specimens.

Dimensions (in mm) :
IG Nos.: 46007/88/F 46008/88/F 46009/88/F
longest diameter 0.432 0.384 0.360
shortest diameter 0.360 0.360 0.312
height 0.192 0.216 0.192

Variability. - It concerns convexity of chambers in the final whorl and step of develop
ment of sutural beaded ridges between chambers of the final whorl on the dorsal side of the
test. Chamber surface may be evenly and weakly convex or inflated, pustulose, cresscent-like.

Remarks. - Differences between this species and Rosita fomicata (PLUMMER) are given
by ROBASZYNSKI et al. (1984: 302). MASTERS (1977) suggested that the specimens described
by GANDOLFI as Globotruncana {Globotruncana} fornicate PLUMMER subsp. plummerae are the
immature specimens of Globotruncana fomicata PLUMMER. The number of whorls in the test
despite its small size, indicates that they are mature specimens.

Distribution. - Poland - Campanian-Maastrichtian. Austria - Santonian-lower
Maastrichtian. Romania: Eastern Carpathians - lower Senonian-lower Maastrichtian.
Israel - upper part of the lower Maastrichtian-middle Maastrichtian. USA, Mexico 
Campanian-Maastrichtian. Columbia - Campanian. Libya - upper Campanian.
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Subfamily GlobotruncaneUinae MASLAKOVA, 1964
Genus Glohotruncanella REISS, 1957

Globotruncanella haoanensis (VOORWIJK, 1937)
(pl, 14: 11, pl. 15: 11, 12)

1937. Globotruncana haoanensis VOORWJJK: 195, pl. 1: 25, 26, 29 (fide ELLIS and MESSINA, Cat. of Foram.).
1977. Globotruncana hauanensis VOORWJjK: MAsnms: 569, pl. 45: 4-6.
1980. Globotruncanella petaloides (GANDOLFI); PERYT: 89, pl. 23: 1, 2, 3.
1984. Globotruncanella haoanensis (VOORWljK); GAWOR-BIEDOWA and WmVICKA: 278, pl . 95: 7,8, pl. 96: 9, pl, 128: 4a-c

(non 3a, b).
1984. Globotruncanella hauanensis VOORWJJK; ROBASZYNSKI et al.: 265, pl, 44: 4, 5, 6a, b, c.
1986. Globotruncanella hauanensis (VOORWJjK); ALMOGl-LABIN et al.: 869, pl, 10: 1-3.

Material. - Thirty variously preserved specimens.

Dimensions (in mm):
IG Nos.: 460 16/88/F
longest diameter 0.312
shortest diameter 0.288
height 0.120

460 17/88/F
0.288
0.216
0.120

460 18/88/F
0.264
0.216
0.096

Variability. - It is expressed in various convexity of the dorsal side of the test and in
degree of peripheric lobation. The periphery is more lobate in more flattened specimens.

ReDlarks. - The description agrees with that of ROBASZYNSKI et al. (1984). The specimens
described as Glohotruncana petaloides (GANDOLFI) by PERYT (1980) are built of 5 chambers in
the final whorl (see PERYT 1980, pl. 23: I, 3) which precludes their assignement to this species.

Distribution. - Poland: Polish Lowlands - upper Campanian-Maastrichtian; Car
pathians - Carnpanian-Maastrichtian. Both hemispheres - uppermost part of Campanian,
Maastrichtian.

Glohotruncanella minuta CARON et GONZALEZ DONOSO, 1984
(pl. 16: 7, 8)

1984. Globotruncanella minuta CARON et GONZALEZ Doxoso; in ROBASZYNSKI et al.: 266, pl, 43: 5-8, a, b, c.

Material. - Fifteen variously preserved specimens.

Dimensions (in mm):
IG Nos.: 46427/88/F
longest diameter 0.210
shortest diameter 0.192
height 0.120

46428/88/F
0.192
0.168
0.096

46429/88/F
0.168
0.144
0.072

Variability. - It is expressed mostly in number of chambers in the final whorl (from
41 / 2 to 5) and in convexity of the dorsal side of the test (flat to slightly convex), in the develop
ment of septal sutures between chambers of the final whorl on the dorsal side (radial poorly
depressed or slightly curved and pustulose). In the latter type of sutures there are two rows of
pustules on a chamber periphery in the final whorl.

Remazks, - The specimens from Poland differ from the holotype in having poorly convex
dorsal side of the test, in less pustulose test surface, and in some cases also in having pustulose
septal sutures on the dorsal side, as well as in the presence in such specimens of two rows of
pustules on the chambers periphery in the final whorl. Size, shape and ventral side of the test
are identical with those of the holotype.

Distribution. - Poland - uppermost Campanian-lower Maastrichtian (Lublin Chalk).
USA: Texas - Middle Maastrichtian. North-West Pacific Ocean - upper Maastrichtian.
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Globotruncanella pschadae (KELLER, 1946)
(pI. 14: 12, pI. 15 : 9, 10)

1946. Globorotalia psehadae KELLER: 52, pI. 3: 13a- c (fide ELLlS and MESSINA, Cat. of Foram.).
1953. Globorotalia pschadae KELLER; SUBBOTINA: 204, pI. 16: I a, b, w-6a, b, w.
1984. Globolruncanella pschadae (KELLER) ; ROBASZYNSKI et al.: 269, pI. 44: 7a, b, c.
1986. Globotruncana haoanensis VOORWIJK; Burr: pI. 5 : 2a-b.
1986. Globotruncanella pschadae (KELLER) ; AUfo Gl-LABlN et al.: 870, pI. 10: 11-13.

Material. - T en variously preserved specimens.

Dimensions (in mm):
IG Nos. : 46019/88/F 46020/88/F 46021/88/F
longest diameter 0.696 0.360 0.264
shortest diameter 0.336 0.312 0.192
height 0.192 0.144 0.096

Variability. - Variability is high and concerns size of a test (see measurements), number
of chambers in the final whorl (5 to 6), convexity of the dorsal side of the test and keel develop
ment on the test periphery. This keel may be developed as a narrow, unperforated thickenning
bordering chambers of the final whorl and extending on th e septal sutures, or as a row of
numerous small pustules on the chamber periphery and along the septal sutures. In some speci
mens there are fine pustules on th e spiral suture.

Remarks. - The studied species has been regarded as a synonym of Globotruncana hava
nesis VOORWIJK. It differs from that species in having angular test periphery equipped with
a narrow, smooth keel, or the keel built of small pustules. In the investigated material there
are also specimens consisting of 6 chambers in th e final whorl (fact not ed for the first tim e),
which makes the difference with Globotruncanella havanensis (VOORWIJK).

Distribution. - Poland - upper Campanian-Maastrichtian. Europe - middle and
upper Maastrichtian. Libya - Maastrichtian. Israel - upper Maastrichtian.

Subfamily Abathomphalinae PESSAGNO, 1967
Genus Abathomphalus BOLLI, LOEBLICH et TAPPAN, 1957

Abathomphalus intermedius (BOLLI, 1951)
(pI. 16: 9, lOa, b, 11)

1951. Globotruncana intermedia BOLLI: 197, pI. 35 : 7-9.
1984. Abathamphalus intermedius (BoLLI); ROBASZYNSKI et al.: 272, pI. 46: I, 2, 3, 4 (a, b, c).
1985. Abathomphalus intermedius (BoLLI); CARON: 42, pI. 21 : 7- 9.

46024/88/F
0.408
0.360
0.216

46023/88/F
0.456
0.432
0.264

Material. - Over fifty variously preserved specimens.

Dimensions (in mm) :
IG Nos. : 46022/88/F
longest diameter 0.480
shortest diameter 0.408
height 0.240

Description. - Test low trochospiral, equally biconvex or with more convex dorsal side,
with lobate outline and with two keels built of nod es on the test periphery. The ventral keel
less developed than the dorsal one. Chamber outline trapezoidal on both test sides. Chamber
surface convex on the dorsal side with pustules in older whorls. In th e final whorl there are
4-6 chambers which are less convex than those in the older whorls. Sutures between chambers
poorly depressed and curved. Chamber surface on th e ventral side poorly convex and con
siderably more pustulose than the dorsal one . Sutures strongly depressed, radial. Umbilicus
corresponds to about 1/3 of the test diameter. Umbilical system consists of portici coalescing
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in the center of umbilicus. Proximal accesory apertures visible. Primary aperture extraumbilical
to umbilical.

Variability. - It is expressed in either mor e or less convex dorsal test side, in number of
chambers in the final whorl (4 to 5) and in the development of the test ornamentation.

Remazks, - The studied specimens mostly resemble the specimens considered by ROBA
SZYNSKI et al. (1984, pI. 46: 3a, b, c) as intermediate between Abathomphalus intermedius and
A. mayaroensis, in a convex dorsal side of the test , in a chamber shape and a convexity of chamber
surface. However, the ornamentation of the investigated specimens does not follow meridional
pattern on the ventral side of the test, as it does in both A. intermedius and A. mayaroensis. The
studied specimens differ from Abathomphalus mayaroensis (BOLL!) in having more convex test,
and in the absence of flattening of chamber surfaces in the final whorl near the spiral suture.
In general shape of the dorsal side the specimen illustrated on pl. 16: 10 resembles the specimen
of Abathomphalus mayaroensis illustrated by ROBASZYNSKI et al. (1984, pl. 46: 5 a).

Distribution. - Poland - upper part of the lower Campanian, middle and Upper
Maastrichtian.

Family Rugoglobigerinidae SUBBOTINA, 1959
Genus Archaeoglobigerina PESSAGNO, 1967

Archaeoglobigerina cretacea (d'ORBIGNY, 1840)
(pI. 16: 1, 2, 3)

1840. Globlgerina cretacea d'ORBIGNY: 34, pI. 3: 12-14.
1977. Globo/rwu:ana cretacea (d'ORBIGNY); MAsTERS: 551, pI. 41: 3, 4, pI. 42: I.
1980. Archaeoglobigerina cretacea (d'ORBIGNY); PERYT: 82, pI. 21: 5, 6, 7.
1980. Archaeoglobigerina cretacea (d'ORBIGNY); GAWOR-BIEDOWA: 39, pI. 7: 4, 5, 6 (with synonymy).
1981. Archaeoglobigerina cretacea (d'ORBIONV) ; HART et al.: 180, pI. 7,4: 4, 5.
1984. Archaeoglobigerina cretacea (d'ORBIGNY); GAWOR-BIEDOWA and WITWICKA: 277, pI. 92: 1-3 (with synonymy) .
1984. Archaeoglobigerina cretacea (d'ORBIGNY); ROBASZYNSKI e/ al. : 278, pI. 47: 3-6a, b, c, pI. 48: 2, text-fig. 12b (with

synonymy).

Material. - Over two hundred well preserved specimens.

Dimensions (in mm):
IG Nos.: 4601O/88/F
longest diameter 0.450
shortest diameter 0.360
heigh t 0.264

46011/88/F
0.408
0.312
0.216

46012/88/F
0.288
0.240
0.144

Variability. - It concerns size (see measurements) and degree of development of keels
which are built of fine spines. The keel may be present only on chambers in older whorls or
also on chambers in th e final whorl, with the exception of the ultimate chamber.

Remarks. - This species mostly resembles Marginotruncana marginata (REUSS) in the final
phase of its phylogenetic development in having well marked keels on chambers of older
whorls. It differs in having more convex chambers and in the absence of well developed keels
on chambers of the final whorl as well as in having primary aperture umbilical.

Distribution. - Poland: Polish Lowlands, Carpathians - upper Turonian-Maastrich
tian; Sudetes - Turonian-Santonian. Cosmopolitan species. Europe, Asia, Africa, South
and North America - mostly Santonian-Maastrichtian, rarely Turonian-Maastrichtian.

Genus Rugoglobigerina BRoNNIMANN, 1952
Rugoglobigerina hexacamerata BRoNNIMANN, 1952

(pI. 17: 10, 11, 12)

1952. Rugoglobigenna reicheli hexacamerata BRONNlMANN: 23, pI. 2: 10-12, text-fig. 8.
1952. Rugoglobigerina rugosa pennyi BRONNIMANN: 34, pI. 4: 1-3, text-fig. 14.
1977. Rugoglobigerina hexacamerata BRONNIMANN; MAsTERS: 618, pi. 56: 2, 3 (with synonymy).
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1980. Rugoglobigerina hexacamerata BRONNIMANN ; P ERYT: 84, pI. 22 : 6, 7.
1980. Rugoglobigerina pennyi BRONNIMANN ; PERYT: 86, pI. 22: 10, 11, pI. 12: 6.
1981. Rugoglobigerina pennyi BRONNIMAN N ; P ERYT: pI. 4 : 1, 2, 3.
1984. Rugoglobigerina penny; BRONNIMANN; ROBASZYNSKI et al.: 285, pl. 50, 1a, b, c.
1984. Rugoglobigerina hexacamerata BRONNIMANN ; ROBASZYNSKI et al.: 282, pI. 49: 8 a, b, c.

Material. - More th an two hundred well pr eserved specimens.

91

Dimensions (in mm ):
IG Nos. : 46025/88/F
longest diameter 0.432
shortest diameter 0.384
height 0.240

46026/88/F
0.408
0.360
0.240

46027/88/F
0.336
0.240
0.168

Variability. - Variability is small and concerns test convexity (nearly equally convex
on both sides or with slightly mor e convex dorsal side) and degree of test ornamentation.

ReD1arks. - I agree with MASTER'S (1977) opinion that Rugoglobigerina rugosa pennyi
BRONNIMANN is ajunior synonym of the discussed species. Specimens assigned to the both species
are low trochospiral, display from 5 to 7 chambers in th e final whorl, with chambers of the final
whorl increasing in size gradually and only slightly as added. MASTERS (1977) investigated
the holotypes of the both species and concluded that the difference between them consists in
more convex chambers of the final whorl in Rugoglobigerina rugosa pennyi BRONNIMANN. The last
author regards, however, that this difference has ecologic rather than genetic basis. ROBA
SZYNSKI et al. (1984) attributed the specimens displaying slightly more convex spiral side to
Rugoglobigerina penrryi BRONNIMANN. In the present author's opinion, the latter specimens are
within the range of intraspecific variability of the investigated species. In the studied material
there are poorly biconvex specimens and such being either more or less convex on the dorsal
side; the latter can not be attributed to a separate species.

Distribution. - Poland - Maastrichtian. Europe, Asia, Africa , North and South Ame
rica - Maastrichtian.

Rugoglobigerina milamensis SMITH et PESSAGNO, 1973
(pI. 17: 13, 14, 15)

1973 . Rugoglobigerina milamensis SMITH et PESSAONO: 56, pI. 24: 4-7.
1980. Rugoglobigerina milamensis SMITH et P ESSAONO; P ER YT: 86, pI. 22: 1, 5, 9.
1984 . Rugoglobigerina milamensis S MITH et PESSA GNO ; G AWOR-BIEDO WA and WITWICKA: 278, pI. 95: 4-6 (with synonymy) .
1984 . Rugoglobigerina milamensis SMITH et P ESSAONO : ROBASZYNSKI et al.: 284, pI. 50: 3a, b, c (holotype) .

Material. - Over a hundred well preserved specimens.

Dim ensions (in mm):
IG Nos.: 46028/88/F
longest diameter 0.450
shortest diameter 0.432
height 0.312

46029/88/F
0.432
Q.408
0.312

46030/88/F
0.384
0.384
0.288

Variability. - Variability is low and concerns a degree of convexity of the dorsal side of
the test. In spite of the variabili ty, this side of the test is always strongly convex which follows
from the fact that the size of the chambers increases rapidly in the older whorls, and that they
are situated high above the chambers of the final whorl. Variability is also expressed in number
of chambers in the final whorl (4-6 but usually 5) and degree and pattern of ornamentation
of the chamber surface. In some specimens, the chamber surface of older whorls is covered
with weakly developed costellae arranged in meridional pattern and the chambers of the final
whorl may be smooth or covered with thick rugosities. Weakly developed costelIae arranged
in the meridional pattern cover the surface of all chambers in other specimens.
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Remarks. - The Polish specimens differ from the holotype only in much weaker devel
oped costellae. This species has the most convex test in all known species of the genus Rugo
globigerina BRONNIMANN 1952.

Distribution. - Poland, USA, Mexico, Africa, Denmark - Maastrichtian. Bulgaria 
upper Campanian-Maastrichtian.

Rugoglobigerina rugosa (PLUMMER, 1926)
(pI. 17: 8, 9)

1926. Globigerina rugosa PLUMMER: 38, pI. 2: lOa--d (fide ELLIS and MESSINA, Cat. of Foram.) ,
1980. Rugoglobigerina rugosa (PLUMMER); PERYT: 87, pI. 22: 2, 3, 4, 8 (with synonymy).
1981. Rugoglobigerina rugosa (PLUMMER); HART et al.: 218, pI. 7, 23: 7-9.
1984. Rugoglobigerina rugosa (PLUMMER); GAWOR-BlEDOWA and WITWICKA: 278, pI. 95: 1-3 (with synonymy).
1984. Rugoglobigerina rugosa (PLUMMER); ROBASZYNSKI et al.: 288, pI. 49: 4a, b, c, 6a, b, c (with synonymy).

46425/88/F
0.240
0.240
0.144

46424/88/F
0.360
0.302
0.192

Material. - More than a hundred well preserved speCImens.

Dimensions (in mm):
IG Nos.: 46423/88/F
longest diameter 0.532
shortest diameter 0.384
height 0.288

Variability. - Variability is high and concerns size (see measurements), number of
chambers in the final whorl (4 to 5), diameter of umbilical depression (1/3 to 112 of the test
diameter), degree of convexity of a dorsal side (poorly convex or flat) and the test sculpture.
In the investigated material, the specimens with 4 chambers and some specimens with 5 cham
bers in the final whorl are subrectangular in outline and in most cases the ultimate chamber
is inclined toward the ventral side.

Remarks. - The studied specimens differ from the hypotype from the Lower Navarro
from Texas (ROBASZYNSKI et al. 1984, pI. 49: 4a, b, c) in less rapid chamber increase in size
in the final whorl, and in degree of ornamentation test surface.

Distribution. -Poland: Polish Lowlands - Campanian-Maastrichtian; Carpathians
Campanian with the exception of the lowermost part, Maastrichtian. Spain, Bulgaria, Czecho
slovakia (Moravia) - Maastrichtian. USA, Mexico - Campanian, Maastrichtian. India 
upper Campanian-Maastrichtian, New Guinea - Maastrichtian. Trinidad, South Africa 
upper Maastrichtian. Jordania - Maastrichtian.

Suborder Rotaliina DELAGE et HEROUARD, 1896
Superfamily Bolivinacea GLAESSNER, 1937

Family Bolivinidae GLAESSNER, 1937
Genus Bolivina d'ORBIGNY, 1839

Bolivina aleksandrae sp. n.
(pI. 18: I a, b, c, 2, 3, 4a, b)

Holotype: Specimen IG 46420/88/F, specimens in pI. 18: 4a, b.
Paratypes: Specimens IG Nos. 46421, 46422, 46423/88/F, specimens in pI. 18, I a, b, c, 2, 3.
Type horizon: Upper Maastrichtian.
Type locality: Borehole Gorzk6w IC-I, depth 10.80 m.
Derivation ofthename: from the name of ALEKSANDRA KRASSOWSKA, a student of the Lublin Chalk, with whom the present

author cooperates.

Diagnosis. - Test nearly of the same width along the whole lenght or widest in the mid
length, narrowly oval in transverse section. Periphery with short spine on each chamber termi-
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nation. There are one or two flat nodes on each chamber near the median suture. Aperture slit
like located on rather long neck curved toward the test periphery.

Material. - About twenty five variously preserved specimens.

Dimensions (in mm) :
IG Nos.: 46420/88/F 46424/88 /F 46425/88/F
length 0.268 0.384 0.288
width 0.120 0.144 0.144
thickness 0.048 0.072 0.072

Description. - Test elongated, of nearly equal width along the whole length or kite-like
and widest in the mid-length. Transverse section narrowly oval. Test consist of 4 to 6 pairs
of narrow chambers oriented under the angle of about 35° in relation to the length axis of
the test. Chamber surfaces very weakly convex and covered with fine and densely packed pores.
Septal sutures weakly depressed usually not visible near the test axis. Median suture not marked
or poorly visible. Small, nearly invisible nodes occur on the chamber surfaces near the test axis,
one or two on each chamber. Chambers covered with numerous pustules in a proximal part.
Each chamber margin equipped with one small and pointed spine on each chamber termina
tion. Aperture slit like, on rather long curved neck.

Variability. - It concerns the test shape (see description), degree of convexity of nodes
on the chamber surface near the test axis, and degree of visibility of septal sutures, as well
as rugosity in the initial part of the test.

Remarks. - This species mostly resembles Bolivina decurrens (EHRENBERG) in having
spinoses on chamber. It differs mainly in the presence of nodes on the chamber surface near
the test axis terminations in rugosity of the initial part of the test, in shape of the test, in invisible
median suture and septal sutures near the test axis, in aperture situated on a rather long,
curved neck. It also differs in transverse section.

Distribution. - Poland: borehole Gorzk6w IG-l uppermost part of the upper Maastrich
tian (Lublin Chalk).

Bolivina crassa V ASSILENKO et MJATLl UK, 1947
(pI. 17: I a, h)

1947 . Bolivina incrassata Rsuss var. crassa VASSILENKO et MJATLlUK: 203, pI. 2: 3, 4a, b, 5a, h.
1949. Bolivina incrassata gigantea WICHER: 57, pI. 5 : 2, 3 (fide ELLlS and MESSINA, Cat. of Foram.),
1972. Bolivina incrassata crassa VASSILENKO et MJATLlUK ; HANZLlKOVA: 80, pI. 19: 4 (with synonymy).
1977. Bolivina incrassata gigantea WICHER; KOCH: 54, pI. 14: I, 2.
1979. Grammostomum incrassatum crassum VASSlLENKO; KAPTARENKO-TsHERNOUSOVA et al.: 142, pI. 55 : 4.
1984. Bolivina gigantea WICHER; LlSZKOWA and MORGlEL: 243, pl, 126: 7.
1986. Bolivina incrassata gigantea WICHER; Burr: pI. 1: I.

Material. - More than a hundred well preserved specimens.

Dimensions (in mm):
IG Nos.: 46031/88 /F 46032/88/F 46033/88 /F
length A. Form. 1.200 0.960 B. Form. 0.840
width 0.576 0.384 0.432
thickness 0.336 0.240 0.288

Variability. - Variability is low and mainly expressed in either more or less convex
chamber surface near the median suture. A fewspecimens, especially of microspheric generation B,
bear medium sized nodes. Variability is also expressed in degree of visibility of test perforation.
Ifwell expressed, these perforations are situated on small nodes visible under magnification 2000
(pl. 17: 1b) and organized in clear rows, which gives a striated aspect to the chamber surface.
Specimens at different ontogenetic stages of development occur in the investigated material.
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Remarks. - I agree with the opinion of HANZLIKOVA (1972) who considers Bolivina
incrassata gigantea WICHER, 1949 as a junior synonym of B. incrassata crassa VASSILENKO et
MJATLIUK, 1947. Kocn (1977) assigned the typical representives of B. incrassata crassa VASSI
LENKO et MJATLIUK to B. incrassata gigantea WICHER. The specimens assigned by Kocn (1977)
to B. incrassata crassa VASSILENKO et MJATLlUK (p.54, pI. 14: 3, 4) most probably represent
B. funalis WOLOSCHYNA, 1964. The investigated specimens are entirely consistent with the
description of the holotype. In my opinion, however, B. crassa VASSILENKO et MJATLlUK is a se
parate species, which differs from the species B. incrassata Rzuss in larger size (see measure
ments), thicker wall, in having convex chambers near the median suture and pores situated on
wart-like nodes. In B. incrassata Rauss the pores are not situated on the nodes but directly on
the smooth test surface (pI. 19: I b).

Distribution. - Poland: Polish Lowlands and Carpathians - upper Maastrichtian.
Czechoslovakia - Maastrichtian. Germany - upper part of the lower Maastrichtian-lower
most upper Maastrichtian. Austria - Maastrichtian. USSR - upper Maastrichtian. Libya
Maastrichtian. Most probably also in the North America, but it must be studied.

Bolivina decurrens (EHRENBERG, 1854)
(pI. 17: 3, 4)

1854. Grammostomum? decurrens Ehrenberg; 22, pI. 30: 17 (fi tk ELLIS et MESSINA, Cat. of Foram.) ,
1899. Bolivina decurtens (EHRENBERO); EOOER: 46, pl. 16: 17, 18.
1937c. Bolivina decurrens (EHRENBERO); CUSHMAN: 39, pI. 5: 29, 30 (with synonymy) .

1946 . Bolivina decurrens (EHRENBERO); CUSHMAN: 127, pI. 53: 12, 13.

1957. Bolivina decurrens (EHRENBERO); HOFKER: 232, text-fig. 287, a, b, 288, c, d, e, 292, d.
1958 . Bolivina decurrens (EHRENBERO); BIEDA: 47, text-fig. 16 (with synonymy).

1961. Bolivina decurrens (EHRENBERO); AKIMEZ: 181, pI. 19: 7a, b.
1962. Bolivina decurrens (EHRENBERO); HILTERMANN and KOCH: 313, pI. 5 1: 18, 19

1963. Bolivina decurrens (EHRENBERO) ; KAPTARENKO-TSHERNOUSOVA : 112, pI. 27: 6.
1964. Bolivina decurrens (ENRENBERO); BARANOVSKAJA and BULlNNIKOVA (in SUBBOTlNA): 297, pI. 64: 13a, b-16a, b,

17-19.
1966 . Bolivina decurrens (EHRENBERO); HOFKER: 39, pI. 5: 40, p . 59, pI. 10 : 76, 102, p. 73, pI. 12: 26.

1968. Bolivina decurrens (EHRENBERO); SLlTER: 87, pI. 12: 16.

?1972. Bolivina decurrens (EHRENBERO); BERTELS: 338, pI. 2: la, b, 2a, b, c, 3, 4a, b.

1972. Bolivina decurtens (EHRENBERO) ; HANZLlKOVA: 79, pI. 19: 3.
1974. Bolivina decurrens (EHRENBERO); GORBENKO: 54, pI. 9 : 7 a , b .

1977. Bolivina decurrens (EHRENBERO) ; KOCH: 59, pI. 14: 7, 8.
1979 . Grammostomum decurrens (EHRENBERO) ; KAPTARENKO-TsHERNOUSOVA et al.: 142, pI. 54: 5.
1981. Bolivina decurrens (EHRENBERO); HART et al.: 180, pI. 7, 4 : 6, 7.

1984. Bolivina decurrens (EHRENBERO); GAWOR-BIEDOWA and WITWICKA: 243, pI. 77: 6.
non 1988. Bolivina decurrens (EHRENBERO); KELLER: pI. 3: 9, 10.

Material. - Thirty well preserved specimens.

Dimensions (in mm):

IG Nos .: 46034/88/F 46035/88/F 46036/88/F
length 0.552 0.504 0.432

width 0.216 0.168 0.168

thickness 0.120 0.096 0.072

Variability. - Variability is very high and concerns mainly the test shape and flattening,
and indentation of its periphery. Test outline lanceolate or nearly kit-like, chambers elongated
into very fine spines. Sometimes chambers tightly spaced and spines poorly visible , Micro
and megalospheric specimens display similar range of variability. In the investigated material
proloculus is 0.048 mm in diameter in microspheric specimens, and 0.072 mm in diameter in
macrospheric specimens. In the macrospheric specimens the initial chamber may be covered
with thin spines.
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Remarks. - The investigated species differs from Bolivina incrassata REUSS in smaller size,
more flattened test, in well visible sutures, and in having delicate spines on terminations of
chambers.

Distribution. - Poland: Polish Lowlands - uppermost upper Campanian-Maastrich
tian; Carpathian - upper Senonian. Europe, North America - upper Campanian, Maas
trichtian.

Bolivina incrassata REUSS, 1851
(pl . 19: la, h, 2a, b , 3a, h)

1851. Balioina incrassata REUSS: 45 , pI. 4: 13.

1937c. Bolivina incrossata REuss; CuSHMAN: 38, pl, 5: 19-28 (with synonymy) .

1946. Bolivina incrassata REuss; CUSmtAN: 127, pl. 53: 8-11.

1947. Bolivina incrassata REUSS; VASSILENKO and MJATLIUK: 202, pl, 2: la, b, 2a, h.
1958. Bolioina incrassata REUSS; BIEDA: 45 , text-fig. 15.

1959. Bolioina incrassata REUSS; MAsLAKOVA: 116, pl, 15: 11, 12.

1961. Bolivina incrassata REuss; AKIMEZ: 180, pI. 19: 4a, b, Sa, b, 6.

1962. Bolivina incrassaia REUSS; HILTERMANN and KOCH: 312, pI. 51: 14--15.
1963. Bolivina incrassata REUSS; KAPTARENKO-TsHERNOUSOVA: 11, pl. 27: 7a, h.
1964. Bolivina incrassata REuss; BARANOVSKAJA and BULlMNIKOVA : 300, pl, 65: la, b, w, 2a, b, w, 3a, b, w, 4--7.
1964. Bolivina incrassata REUSS; MARTIN: 90, pI. 11: 14a, h.
1966. Bolivina incrassata REUSS ; HOFKER: 39, pl. 5 : 42, p, 59, pl. 10: 90, 91.

1967. Grammostomum incrassatum incrassatum (REuss); PLOTNIKOVA: 86, pI. 14: 3a, h.
1968. Bolivina incrassata REuss; SLITER: 88, pI. 12: 14.
1968. Bolivina incrassata REuss; BARR: pI. I : 3.

1969. Boliuina incrassata REuss; SCHEIBNEROVA: 48 , pI. 2 : Sa, b, c.
1972. Bolivina incrassata REUSS; BERTELS: 339, pl. 2: 5 (with synonymy).

1972. Bolivina incrassata REUSS ; HANZLlKOVA: 80, pI. 19: 5, 6.

1974. Bolivina incrassata REuss; GORBENKO: 54, pl. 9: 6a, h.
1976. Bolivina incrassata gigantea WI CHER: ASCOLl: pl. 5: 9.

1977. Bolivina incrassata incrassata REUSS; KOCH: 54, pI. 14: 5, 6.

1979. Grammostomum incrassatum (REuss); KAPTARENKO-TsHERNOUSOVA et al. : 142, pl. 54 : 15a, h.
1981. Bolivina incrassata Rzuss; HART et al.: 180, pI. 7, 4: 8, 9.
1982. Bolivina incrassata REuss; Mc GUGAN: 406 , pI. 2: 9-11, pl. 5: 1- 2,5.

1984. Bolivina incrassata REuss; GAWOR-BIEDOWA and WITWICKA: 244, pI. 77: 7.
1985. Bolivina incrassata REuss; ROBASZYNSKI et al.: pI. 5: 7.

46039/88 /F
0.744

0.264

0.168

46038/88/F
0.792
0.240

0.144

Material. - Forty well preserved speCImens.

Dimensions (in mm):

IG Nos .: 46037/88/F
length 0.960
width 0.288

thickness 0.192

Variability. - Three generations have been recognized in the investigated upper Cam
panian material. The specimens of the A2 generation are short and wide along the whole test
length, and have the diameter of the initial chamber (0.120 mm) larger than that in the Al ge
neration. They consist usually of 7 chamber pairs. The specimens of Al generation have longer
and more narrow test, gradually increasing in width, and consisting of 10 chamber pairs.
A diameter of the initial chamber equals to only 0.072 mm . The specimens of microspheric
generation B have the test narrow and pointed in the proximal part, gradually and considerably
expanding with growth, consisting usually of 13 pairs of chambers. The diameter of the initial
chamber is 0.024 mm. The following characters are the subject to variation in the specimens of
all three generations: degree of expansion of the test with growth, the number of chambers
and degree of expression of septal sutures and median suture. Usually a slight convexity of cham
bers near the test axis is marked in the specimens of microspheric generation B (see pl. 19:
1a). Unfortunately, no septal or median sutures are visible on the SEM pictures.
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Remarks. - Most probably the holotype of this species represents the microspheric gene
ration B. The Polish specimens of B. incrassata REUSS are of almost the same size as those illu
strated by KOCH (1977, pI. 14: 5, 6). The similarity with B. giganiea WICHER suggested by
KOCH'S (1977, pI. 14: 1, 2) photographs is only apparent and due to a difference in magni
fications.

Distribution. - Cosmopolitan species. It occurs both in the boreal and Mediterranean
provinces. It is known from the uppermost Campanian and from the Maastrichtian deposits
in Europe, North America, South America and Africa. Poland: Polish Lowlands and Car
pathians - uppermost Campanian, Maastrichtian.

Bolivina praecrenulata sp. n.
(pI. 17: 6)

Holotype : Specimen IG Nos. 46426/88 /F, in pI. 17: 6.
Paratype: Specimen IG Nos.: 46427/88/F.
Type horizon: Upper Maastrichtian.
Type locality: Borehole Gorzk6w IG-I, depth 10: 80 m.
Derivation of the name: From the Latin prae-before and the species name crenulata CUSHMAN.

Diagnosis. - Test very small, elongated, with a narrow-oval transverse section, over
1.5 times longer than wide. Test surface covered with very fine and densely spaced pores.
Chambers very low, elongated and lobated. Septal sutures depressed, wavy with one or two
lobes.

Material. - Five variously preserved specimens.

IG Nos.:
length
width
thickness

Dimensions (in mm) :
Holotype

46426/88 /F
0.216
0.120
0.048

Paratype
46427/88 /F

0.192
0.096
0.048

Description. - Test small, biserial, over 1.5 times longer than wide, with narrow oval
transverse section and lobate periphery. Test consists of 6-7 low, elongated and lobated cham
bers displaying finely and densely perforated, slightly convex surface. Sutures deeply depressed,
wavy with one or two lobes, forming an angle about 800 with the test axis. Aperture slit-like
extends from the top of the final chamber to its base and is equipped with a narrow lip.

Variability. - It is expressed in a slight torsion of the test along its vertical axis, in more
or less narrow oval transverse section and in different degree of depression and waywing
of sutures.

Remarks. - This species resembles B. crenulata CUSHMAN, 1936. It differs from the latter
species in being smaller (half its size) and gradually increasing in size as chambers are added.
It also differs in the absence of a furrow along the test axis and in lower chambers. Accord
ing to the present author, the species of the genus Bolivina with wavy sutures forming lobes
appear in the uppermost Maastrichtian, reaching their acme in the Eocene deposits.

Distribution. - Poland - Maastrichtian (Lublin Chalk).

Bolivina witwickae sp. n.
(pI. 18: 5, 6, 7a, b)

Holotype: Specimen IG No. 464l7/88/F in pI. 18: 7a, b.
Paratypes:, IG Nos. 46418j88 jF, 46419/88F, in pI. 18: 5, 6.
Type horizon: Campanian.
Type locality: Orzech6w IG-6 borehole, depth of 216.00 m.
Derivation of the name: From the name of the late EMILIA WITWICKA, micropaleontologist and the student of the Lublin

Chalk.
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Diagnosis. - Test small, slightly elongated or oval, poorly bilaterally flattened, oval in
transverse section and covered with very fine ornamentation composed of a network and
large pore outlets.

Material. - More then forty well preserved specimens.

Dimensions (in mm):
IG Nos. : 46417/88/F
length 0.144
width 0.096
thickness 0.072

464 I8/88/F
0.156
0.096
0.072

46419/88/F
0.168
0.096
0.072

Description. - Test small, oval, poorly bilaterally flattened with oval transverse section.
Test outline smooth, not lobated, surface rough, covered with a very fine ornamentation com
posed of a network and numerous large pores. Chambers nearly invisible, poorly convex.
In rare specimens with a weaker ornamentation 5 pairs of chambers are visible. Apertural
surface of the last chamber smooth and poorly convex. Oval aperture runs from the top of the
ultimate chamber to its base.

Variability. - It is small and expressed in test shape and in degree of development of
test ornamentation. In most specimens the youngest chamber is smooth as a whole. In others,
only the apertural surface of the youngest chamber is smooth and the remaining part is orna
mented. Less common are the entirely ornamentated tests.

Remarks. - The studied specimens resemble mostly the specimen illustrated by WENGER
(1987, pl. 8: 7, 8) as Bolivina hebes MACFADYEN from the uppermost Egerian of the Bavarian
Alps, in type of ornamentation, test shape (elongated specimens), invisibility of sutures and
nearly invisible chambers. They differ, however, from WENGER'S specimens in being two times
smaller, in having aperture reaching the chamber base and in absence of ornamentation on
the surface of the youngest chamber in most cases. They also have different stratigraphic range.

Distribution. - Poland - Campanian-Maastrichtian (Lublin Chalk). In the borehole
Orzech6w IG 6 - upper Maastrichtian; in the borehole Telatyn IG 1 - Campanian; in
the borehole Mich6w IG 2 - lower Maastrichtian.

Genus Tappanina MONTANARO GALLlTELLI, 1955
Tappanina selmensis (CUSHMAN, 1933)

(pl , 17: 5, pl. 19: 4a, b)

1933. Bolivina selmensis CUSHMAN: 58, pI. 7: 3, 4.
1968. Tappanina selmensis (CUSHMAN); SLITER: 89.
1974. Tappanina selmensis (CUSHMAN); SZCZECHURA and POZARYSKA: 50, pI. 3: 4-6 (with synonymy).
1977. Tappanina selmensis ( C USHMAN) ; KOCH: 64, pI. 17: 8, 9 (with synonymy).

Material. - Sixty variously preserved specimens.

Dimensions (in mm):
IG Nos.: 46040/88/F 46041/88/F 46042/88/F
length 0.240 0.192 0.144
width 0.120 0.120 0.096
thickness 0.072 0.096 0.048

Variability. - Some specimens have equal width along the whole length, others are wider
in the distal part. Variability also concerns the presence or absence of a narrow, high costae
on sutures in the proximal part of the broader faces of the test, as well as the height of carina
forming chamber termination on narrower faces of the test.

Remarks. - The study specimens differ from the holotype, as well as from the specimens
described from the Paleocene of Poland (POZARYSKA 1965, SZCZECHURA and POZARYSKA 1974)
in being slightly twisted axially. The investigated specimens differ from Tappanina eouvigerini-
7 - Palaeontologla Polonica 52
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formis (KELLER) in more slender test shape, in the concave broader faces of the test more
numerous chambers (8 to 10 pairs contrary to 5 pairs in T. eouvigeriniformis) and in the torsion
of the test, as well as in different pattern of ridges on sutures.

Distribution. - Poland: Polish Lowlands, Carpathians - Maastrichtian-Paleocene.
Europe, North and South America, Asia, Australia - Upper Cretaceous-Paleocene.

Tappanina tuberosa SLITER, 1968
(pI. 19: 5, 6)

1968. Tappanina tuberosa SLlTER : 89, pI. 13: 3.

Material. - Ten well preserved specImens.

IG Nos.: 46043/88/F 46044/88/F 46045/88/F
length 0.240 0.216 0.192
width 0.120 0.094 0.120
thickness 0.096 0.072 0.072

Description. - Test small, elongated, nearly of equal width along the whole length, and
consisting of 7 to 8 pairs of chambers. Test outline slightly lobate with rounded periphery.
Broader faces of the test slightly flattened, transverse section nearly rectangular. Chambers
rhomboidal in outline with slightly convex surface. Septal sutures nearly perpendicular to the
vertical test axis, poorly depressed, similarly as zig-zag like median suture. Chambers slightly
deviating from each other on narrower faces of the test, with elevated and nodose terminal parts.
Aperture slit-like, running from the top to the base of the ultimate chamber.

Variability. - It is small and expressed in chamber convexity, and rate of chamber
increase in size. The rate may be slow, or much more rapid in a distal part than in the proximal
one. Variability concerns also deviation of chambers from each other on narrower faces of the
test, resulting in either more or less incised test outline.

Remarks. - The studied specimens differ from the holotype in slightly oblique septal
sutures, less depressed median suture and in absence of small spines on broader faces of the test.
This species differs from Tappanina selmensis (CUSHMAN) in less flattened broader faces of the
test, more convex chambers without a carina on protruding parts of chambers on narrover
faces of the test, and in absence of costae on sutures on the broader faces of the test.

Distribution. - Poland - Maastrichtian (Lublin Chalk) . USA: California - upper
Campanian-Maastrichtian.

Family Bolivinoididae LOEBLlcH et TAPPAN, 1984
Genus Bolivinoides CUSHMAN, 1927

Bolivinoides clavatus PLOTNIKOVA, 1967
(pl, 19: 10, II a, b)

1967. Boliuinoides claoatus LIPNIK nom. msc., PLOTNIKOVA: 96, pI. 15: 6a, b.
1979. Bolivinoides claoatus LIPNlK j KAPTARENKo-TsHERNOUSOVA et al.: 145, pI. 55: 2a, b.

Material. - Twelve variously preserved specimens.

Dimensions (in mm):
IG Nos.: 46046/88/F
length 0.288
width 0.168
thickness 0.096

46047/88/F
0.240
0.144
0.072

46048/88/F
0.192
0.120
0.072

Description. - Test small, narrow, wedge-like, flattened, slowly expanding with growth.
Test periphery narrow, rounded, lobate below the two youngest chambers. Transverse section
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narrowly elliptical. Test surface rough, covered with densely spaced pores. Chambers and
septal sutures, invisible with the exception of the last two youngest chambers. They appear
only in immersion. A narrow, furrow-like depression is marked between two rows of thin
rugged ridges or nodes situated along the test axis. The rows of ridges and nodes are also
situated on the test edges except of an apertural edge. Aperture an elongate narrow opening,
extending from the top of the ultimate chamber to the suture.

Variability. - It is expressed in test shape (narrow wedge-like or oval), in the test thickness
(usually flat with narrowly elliptical transverse section, or sometimes slightly convex). Orna
mentation near the test periphery is weakly developed in the specimens which display well
developed ornamentation near the test axis.

RelWlrks. - The investigated species mostly resembles Boliuinoides paleocenicus (BROTZEN),

from which it differs in a narrow wedge-like or oval test outline, rounded test periphery, in
visible chambers and sutures, small size (see measurements) and different ornamentation.

Distribution. - Poland - upper Campanian-Maastrichtian. USSR - upper Cam
panian-Maastrichtian.

Boliuinoides decoratus (jONES, 1886)
(pI. 20: 4)

1886. Bolivina decorata JONES; in WRlGHT: 330, pI. 27: 7,8 (fide ELLlS et MESSINA, Cat. of Foram.).
1941. Bolivinoides decorata (JONES) ; MARIE: 188, pI. 29 : 279.
1950. Bolivinoides decorata decorata (JONES); HILTERMANN and KOCH: 606-610, text-fig. 2-4. no. 14-25,27-31,35-38,

42-45, text-fig. 5, no. 36, 7 I.
1954. Bolivinoides decotata decorata (JONES) ; H AGN: 74, pI. 6 : 22.
1954. Boliuinoides decorata decorate (JONES); REISS : 155, pI. 28: 5-8, 13.
1958. Bolioinoides decorate decorata (JONES); BIEDA: 32, text-fig. 6 a, b, c.
1959. Bolivinoides decoratus (JONES); MAsLAKOVA: 115, pI. 14: 4, 5.
1961. Bolivinoides decoratus (JONES) ; AKIMEZ: 188, pI. 18: 17a, b, 18.
1961. Bolivinoides decoratus decorate (JONES) ; V ASSILENKO: 188, pI. 39, fig. 8a, b, w, 9a, b, lOa , b.
1962. Boliuinoides decoratus decorata (J ONES); HILTERMAAN and KOCH: 315, pI. 46: 7, tabel 19.
1963. Boliuinoides decorate decorata (JONES); van HINTE : 105, pI. 14: I.
1963. Boliuinoides decoratus (JONES) ; KAPTARENKO-TsHERNOUSOVA et al.: 111, pl . 25: 4.
1963. Bolivinoides decotatus (JONES) ; HILTERMANN: pI. 3 : 15.
1967. Bolivinoides decoratus decorate (JONES); PLOTNIKOVA: 89, pI. 14: 5, 6.
1966. Bolioinoides decorata (JONES); BARR: 231, pI. 34: 2-6, 12, pI. 35 : 6- 9, pl. 36: 1- 5 (with synonymy).
1966. Bolivinoides decorata (JONES) ; HOFKER : 27, pI. 3 : 50.
1970. Boliuinoides cf. B. decoratus (JONES); BARE : 647, pI. 100: 1-3.
1972. Bolivinoides decoratus (JONES) ; HANZLIKOVA: 80, pI. 19: 7-9.
1974. Bolivinoides decoratus (JONES); GORBENKO: 52, pI. 9: l a, b.
1977. Bolioinoides decoratus decoratus (JONES); KOCH: 51, pI. 12: 5, 6.
1979. Bolivinoides decoratus (JONES) ; KAPTARENKo-TsHERNousovA et al.: 145, pI. 55: 12.
1981. Bolivinoides decoratus (JONES); HART et al. : 180, pI. 7,4: 12.
1984. Boliuinoides decoratus (JONES) ; GAWOR-BIEDOWA and WITWICKA : 244, pI. 78: I.
1985. Boliuinoides decorata (JONES) : ROBASZYNSKI el al. : pI. 6: I, 2.
1986. Bolioinoides decoratus decoratus (J ONES) : JORDAN and GASSE: 15, pI. 5: 1-3.

Material. - Forty well preserved specimens.

Dimensions (in mm):
IG Nos. : 46049/88/F 46050/88/F 46051/88/F
length 0.600 0.552 0.384-
width 0.192 0.192 0.144-
thickness 0.072 0.096 0.048

Variability. - Variability is high and concerns test outline (wide rhomboidal to narrowly
pear-shaped) and ornamentation of the test. The lobes covering the chamber surface may be
separated or connected in longitudinal rows on sutures between chambers. In the distal test
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part these lobes are inclined under an angle of 35° to 45" in relation to the vertical test axis,
while extending nearly parallel to this axis in the proximal part. Ornamentation is lacking from
chamber surface along 1/4, 1/3 or even 1/2 of the test length in a proximal part of the test.
The number of finger-like outgrowths on a surface of the youngest chambers is also the subject
to variation (from 3 to 5). The test is wide oval, more or less elongated in transverse section.

Remarks. - In the investigated material there are specimens identical with the lectotype
of Bolivina decorata JONES designated by BARR (1966, pI. 36: 1). The species B. decorata was
informally erected by JONES (1886) in his unpublished paper. WRIGHT (1886: 330, pI. 27: 7, 8)
(fide ELLIs et MESSINA, Cat. of Foram.) was the first to publish a description and illustration
of this species on the basis of his collection housed in Museum of the Zoology Department, The
Queen's University, Belfast, North Ireland. BARR (1966) studied the materials of the Wright's
collection and recognized them as those originally described as B. decorataJoNEs. Nine specimens
of different state of preservation have been considered as syntypes of B. decorata and one of them
the most similar to that illustrated by WRIGHT (1886) as a lectotype of this species (BARR 1966,
pI. 36: 1). The studied specimens are also nearly identical and display the same range of
variability as those from the Western Germany (KOCH 1977, 51, pI. 12 : 5, 6).

Di.tribution. - Poland: Polish Lowlands, Carpathians - Campanian-Maastrichtian.
Cosmopolitan species known from the Boreal and Mediterranean provinces. Occurs in Europe,
North America, Asia and Africa in Campanian and Maastrichtian.

Bolivinoides dentatus sp. n.
(pI. 18: 8, 9)

Holotype : Specimen IG No. 46052/88/F in pI. 18: 8.
Paratypes: IG Nos. 46053/88/F, 46054j88/F in pI. 18: 9.
Type horizon: Lower Maastrichtian,
Type locality: Borehole Telatyn IG-l, depth of 195.0 m.
Derivation of the name : Lat, dentatus - supplied with teeth.

Diagnosis. - Test rhomboidal, narrowly elliptical in transverse section, margins narrow,
sharp spinose, one spine per chamber termination.

Material. - Ten variously preserved specimens.

IG Nos.:
length
width
thickness

Dimensions (in mm) :
Holotype

46052/88/F
0.384
0.264
0.072

Paratypes
46053/88/F 46054/88/F

0.264- 0.240
0.168 0.168
0.04-8 0.072

Description. - Test rhomboidal in outline, narrowly elliptical in transverse section,
strongly narrowed toward the periphery, consisting of 5 to 6 (the holotype) pairs of chambers,
which are narrow and long oriented at 45 degree in relation to the vertical test axis. Chambers
are terminated with narrow sharp spines (one per chamber). Septal sutures depressed and
straight, diagonally oriented similarly as chambers. Two elongated lobes grow from the basal
margin of each chamber in a proximal part of the test, and three lobes in a distal one and they
are perpendicular to the suture. Initial chamber spherical and smooth, aperture loop-shaped,
situated at the top of the ultimate chamber.

Variability. - Variability is high and concerns the size of the test (see measurements),
lobes development and degree of spine development on chambers termination (in some speci
mens two or three pairs of the oldest chambers have the spines poorly developed). The lobes
can be very narrow and touch or not the neighbouring .chambers. If they do, they resemble
Bolivinoides sidestradensis BARR.
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Remaeks, - This species mostly resembles B. peterssoni BROTZEN in th e test shape. It
differs from the latter species in compressed test, indentation of the test periphery and in
ornamentation of the test surface . In strongly indented test periphery it resembles B. paleocenicus
(BROTZEN) from which it differs in th e absence of raised network of intersecting narrow ridges
on the test surface.

Distribution. - Poland - lower Maastri chtian and lowermost part of the upper Maas
trichtian (Lublin Chalk) .

Bolivinoides draco (MARSSON, 1878)
(pl, 20: 8)

1878. Bolivina draco MARSSON: 157, pl . 3 : 25a, b.
1926. Bolivina rhomboidea CUSHMAN : 19, pl . 2 : 3 a , b (jide ELLIS and MEssINA, Cat. of Foram.).

1954. Bolivinoides draco draco (MARSSON) ; POZARYSKA : 253, text-fig . 3.
1954. Bolioinoides decorate giganlea HILTERMANN et KOCH; POZARYSKA: 255, text-fig. 6.
1964. Bolivinoides draco (MARSSON); BARANOVSKAJA and BULINNIKOVA: 294 , pl. 64: 9 a , b, w (with synonym y).

1970. Boliuinoides draco (M ARSSON); BARR: 646, pl . 99: 2, 3 (with synonymy).

1972. Bolivinoides draco (MARSSON); HANZLIKOVA: 81, pl . 9: 10, 11.
1974. Bolivinoides draco (MARSSON); VAPTZAROVA: 47, pI. 4: 23, 24, 25 (with synonymy).

1977. Bolioinoides draco draco (MARSSON) ; KOCH: 57, pl, 12 : 2, 3.
1979. Bolivinoides draco (MARSSON) ; KAPTARENKO-TsHERNOUSOVA et al. : 145, pl. 55: 11a, b.

1981. Bolivinoides draco (MARSSON) ; HART et al. : 180, pl, 7,4: 13.

1984. Bolioinoides draco (MARSSON) ; GAWOR-BIEDOWA and WITWICKA : 245, pl, 78: 7.

1985. Bolioinoides draco (MARSSON); R OBASZYNSKI et al. : pI. 5 : 4.
1986. Bolivinoides draco (MARSSON); BUTT: pl, I: 2.

Material. - Twenty five variously preserved specImens.

Dimensions (in mm):

IG Nos . : 4605 5/88 /F 460 56/88 /F 46057/88 /F
length 0.576 0.408 0.360

width 0.384 0.336 0.264

thickness 0.240 0.168 0.168

Variability. - Variability is high and expressed in the test size (widely rhomboidal in
specimens which are equally high as wide or narrow rhomboidal, nearly oval), in subacute
to acute, often carinate test periphery below two youngest chambers. The most variable is
the test ornamentation composed of strongly developed lobes merged into the longitudinal
costae that may bifurcate and either fuse or not with a central furrow to form two longitudinal
costae.

Remazks, - The species under discussion descends from Bolivinoides miliaris HILTERMANN
et KOCH. It differs from its ancestor in the absence of nodes in the proximal part of the test
and in the absence of discontinous costae in a distal one. In B. draco (MARSSON) nodes and costae
merge with one another along the axis of the test to produce two continuous ribs extending
along the central furrow. BECKMANN et KOCH (1964), as well as BARR (1970) regarded that
B. dorreeni FINLAY is a junior synonym of the discussed species. The same authors expressed
the opinion that the specimens of B . draco (MARSSON) displaying network ornamentation have
been included into the species B. dorreeni FINLAY. It seems, however, that B. dorreeni FINLAY
differs from B. draco (MARSSON) in more oval test outline and very distinct network ornamenta
tion. HILTERMANN (1963 : 206) supposes that Bolivinoides dorreeni FINLAY can represent a zoogeo
graphic race of Bolivinoides draco (MARSSON) .

Distribution. - Poland : Polish Lowlands, Carpathians - upper Maastrichtian. Cosmo
politan species occurring in the Maastrichtian deposits of Europe, Asia, Africa, North America
and Australia.
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Bolivinoides giganteus HILTERMANN et KOCH, 1950
(pI. 20: 7)

1950. Boliuinoides decorata gigantea HILTERMANN et KOCH: 610, text-fig. 2-4, no. 49-51, 55-57, 61-63, text-fig. 5, no. 50.
1954. Boliolnoides decorata giganlea HILTERMANN et KOCH; EDGELL: 72, pI. 13: 4, pI. 14: 4.
1954. Boliuinoides decorata decorate (JONES); POZARYSKA: 254, text-fig. 5.
1957. Bolioinoides gigantea HILTERMANN et KOCH; HOFKER: 267, text-fig. 320.
1958. Boliuinoides decorata decorata (JONES); WITWICKA: 198, pl. 9: 9a, b.
1961. Bolioinoides giganteus HILTERMANN et KOCH; VASSILENKO: 192, pI. 40: 1a, b.
1962. Bolioinoides decoratus giganteus HILTERMANN et KOCH; HILTERMANN and KOCH: 315, pI. 46: 8.
1963. Boliuinoides decoratus giganteus HILTERMANN et KOCH; HILTERMANN: 221, pI. 4: 1-5.
1966. Bolioinoides gigantea HILTERMANN et KOCH; HOFKER: 92, pI. 16: 38, 40, p. 120, pl. 18: 13, pl. 19: 42.
1970. Bolioinoides giganteus HILTERMANN et KOCH; BARR: 647, pI. 99: 4, 5 (with synonymy).
1972. Boliuinoides decoratus giganuus HILTERMANN et KOCH; HANZLIKOYA: 81, pI. 19: 14.
1977. Boliuinoides decoratus giganteus HILTERMANN et KOCH; KOCH: 63, pI. 12: I.
1984. Bolioinoides giganieus HILTERMANN et KOCH; GAWOR-BIEDOWA and WITWICKA: 246, pI. 78: 3.

Material. - More than a hundred well preserved specimens.

Dimensions (in mm):
IG Nos.: 46058/88/F 46059/88/F 46060/88/F
length 0.720 0.600 0.504
width 0.432 0.288 0.288
thickness 0.240 0.192 0.168

Variability. - It is expressed in lobes development covering the test surface. These lobes
can be merged into the longitudinal costae and extend over the surface of several chambers
or can be broken at the sutures. In some specimens, a proximal part of the test is covered with
strong tubercles. In most specimens, the proximal part is covered with discontinuous costae.
In a distal part of the test costae are merged.

Remarks. - The species under discussion appeared splitted from its ancestor species
Bolivinoides decoratus (laNES) in the upper Maastrichtian. In the transitory zone of the lower
and upper Maastrichtian intermediate forms are common.

Distribution. - Poland: Polish Lowlands - upper part of the upper Maastrichtian.
Cosmopolitan species more common in the Boreal bioprovince than in the Mediterranean one.
Noted in deposits of the Middle and upper Maastrichtian of Europe, Asia, Africa, and
Australia.

Bolivinoides laevigatus MARIE, 1941
(pl, 17: 2)

1941. Bolivinoides decorate (JONES) laevigata MARIE: 189, pl. 29: 28Ia-e.
1954. Bolioinoides decorate laevigata MARIE; POZARYSKA: 256, text-fig. 9.
1957. Boliuinoides laevigata MARIE; HOFKER: 252, text-fig. 304 (c).
1958. Boliuinoides decorata laevigala MARm; WITWICKA: 200, pl. 9: 13a, b.
1961. Boliuinoides laeoigatus MARIE; VASSILENKO: 195, pI. 40: 2, 3a-w, 5a-2, 6a-g, 9.
1961. Bolivinoides laeuigatus levigata MARm; VASSILENKO: 197, pI. 40: 2, 3a-w.
1962. Bolivinoides laeuigatus MARIE; HILTERMANN and KOCH: 316, pl. 51: 10.
1963. Bolivinoides laevigatus MARIE; HILTERMANN: 213, pI. 2: 6-10.
1966. Bolivinoides laevigata MARm; HOFKER: 27.
1967. Boliulnoidss laeuigatus laevigatus MARIE; PLOTNIKOYA: 93, pI. 14: 7a, b, w, 8a, b, w, pI. 15: la.
1974. Bolioinoides laeoigatus MARIE; VOLOSHINA: 21, pI. 2: 11.
1977. Bolioinoides laevigatus MARm; KOCH: 52, pI. 13: 7.
1979. Boliuinaides laeuigatus MARm; KAPTARENKO-TsHERNOUSOYA 11 al.: 146, pI. 55: 19a, b.
1981: Bolioinoides laeuigatus MARIE; HART et al.: 182, pl , 7, 5: 1, 2.
1984. Bolivinoides laevigatus MARIE; GAWOR-BIEDOWA and WITWICKA: 246. pI. 78: 5.
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Material. - Twenty variously preserved specimens.

Dimensions (in mm):
IG Nos.: 46061/88/F 46062/88/F 46064/88/F
length 0.336 0.312 0.216
width 0.240 0.216 0.144-
thickness 0.120 0.096 0.072

Variability. - Variability is high and expressed in a test outline, which may be rhomboidal
wide or lanceolate and narrow in a distal part of the test. Translucent, vitreous, circular to
slightly elongated nodes occur usually in two, rarely one, rows on sutures on both sides of
growth axis of the test at the basal margins of the chambers. Three nodes may occur on
sutures of the two youngest chambers. A degree of the lateral test compression in also the subject
to variation.

Remarks. - Comparison with B. petersoni BROTZEN is presented in description of that
species. The specimens of B. laevigatus MARIE having narrow lanceolate outline, are similar to
B. pustulatus REISS. They differ in lacking granulation covering the test surface near the initial
chamber, and in smooth test and nodes in the distal part of the test. Both species may be more
easily recognized in light microscope than on SEM pictures, which was already noted by
KOCH (1977: 52).

Distribution. - Poland: Polish Lowlands - Campanian-Maastrichtian, France
upper Campanian (Belemnitella mucronata zone). England, Netherlands - upper Campanian
lower Maastrichtian Germany - Campanian-Maastrichtian. USSR - Santonian-Maas
trichtian. USA - Campanian.

Bolivinoides mielnicensis BIEDA, 1958
(pI. 20: 2)

1958. Bolivinoides mielnicensis BIEDA : 35, 36, text-fig . 8a-e.
1984. Bolivinoides mielnicensis BIEDA; GAWOR-BIEDOWA and WITWICKA: 246, pl, 79: 5.

Material. - Over a hundred well preserved specImens.

Dimensions (in mm):
IG Nos.: 46652/88/F 46652A/88/F 46652B/88/F
length 0.360 0.360 0.312
width 0.240 0.236 0.192
thickness 0.120 0.236 0.096

Variability. - It is expressed in size and degree of convexity of nodes on the test surface,
and in degree of visibility of septal sutures (invisible or poorly visible).

Remarks. - This species recalls Bolivinoides laevigatus MARIE, while differing from it in
a more ovoid test outline, almost invisible sutures and larger more convex slightly elongated
nodes.

Distribution. - Poland: lower Campanian - lower part of the lower Maastrichtian.

Bolivinoides miliaris HILTERMANN et KOCH, 1950
(pI. 20: 6)

1950. Bolivinoides draco (MARssON) miliaris HILTERMANN et KOCH: 604, text-fig. 2-4, no. 26, 32-34, 39-41, 46-48,
text-fig. 5, no. 39 a-c.

1954. Bolivinoides decorata (JONES) australis EDGELL: 71, p. 13: 5, 6, pl. 14: 5, 6.
1954. Bolivinoides draco miliaris HILTERMANN et KOCH; POZARYSKA: 254, text-fig, 4.
1954. Bolivinoides draco miliaris HILTERMANN et KOCH; Rsrss: 155, pl. 28: 9-12, 14.
1957. Bolivinoides miliaris HILTERMANN et KOCH; HOFKER: 267, text-fig. 322.
1958. Bolivinoides draco miliaris HILTERMANN et KOCH; WITWICKA: 199, pl, 19: lla, b.
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1958. Bolivinoides peterssoni BROTZEN; WI1WICKA: 200, pI. 9: 12a, h.
1958. Bolivinoides draco miliaris HILTERMANN et KOCH; BlEDA: 44, text-fig. 14a-c.
1958. Bolivinoides decorate australis EDGELL; BIEDA: 33-35, text-fig. 7a-c.

1961. Bolivinoides miliaris HILTERMANN et KOCH; VASSILENKO: 200, pI. 40: 4a, b, w, pI. 41: la, b, w.
1962. Bolivinoides draco miliaris HILTERMANN et KOCH; HILTERMANN and KOCH: 317, pl, 46: 9.
1963. Bolivinoides draco miliaris HILTERMANN et KOCH; HILTERMANN: 222, pI. 4: 20-23.
1963. Bolioinoides miliaris HILTERMANN et KOCH; HINTE: 106, pI. 13: 7-8.

1964. Bolioinoides draco miliaris HILTERMANN et KOCH; BECKMANN and KOCH: 44, pI. 6: 21-23.
1966. Bolivinoides miliaris HILTERMANN et KOCH; BARR: 234, pI. 35: 4, 5.
1967. Bolivinoides miliaris HILTERMANN et KOCH; van H1NTE: 257, pI. 1: 1, 4.
1968. Boliuinoides draco miliaris HILTERMANN et KOCH; SLITER: 89, pI. 13: I.
1970. Bolivinoides miliaris HILTERMANN et KOCH; BARR: 650, pI. 99: la, h.
1977. Bolivinoides draco miliaris HILTERMANN et KOCH; KOCH: 56, pI. 12: 4.
1979. Bolioinoides draco (MARssON); KAPTARENKO-TsHERNOUSOVA et al.: 146, pl. 55: 11a, h.
1981. Bolioinoides miliaris HILTERMANN et KOCH; HART et al.: 182, pI. 7, 5: 3.
1984. Bolioinoides miliaris HILTERMANN et KOCH; GAWOR-BIEDOWA and WITWICKA: 247, pI. 79: 4.
1985. Bolioinoides australis EDGELL; RODASZYNSKI et a1.: pI. 6: 3-6.
1988. Bolioinoides decoratus (JONES); SALAJ: pI. 1: 15.

Material. - Forty well preserved specimens.

Dimensions (in mm):

IG Nos.: 46064/88/F 46065/88/F 46066/88/F
length 0.576 0.456 0.360
width 0.408 0.336 0.312
thickness 0.240 0.216 0.192

Variability. - It is high and expressed in the test shape and its ornamentation. The shape
of the test usually rhomboidal, as high as wide, but sometimes oval, slightly higher than wide.
The rate of test expansion in ontogeny is usually rapid and steady, but some specimens display
much slower rate in a proximal part of the test than in the distal part. The chamber surface
is pustulose in the proximal 1/3 to 1/2 of the test length. In the more distal part it bears elongate,
narrow, more or less continuous costae. The test periphery, with the exception of apertural
one, is narrow, acute, in some specimens rugged and indented.

Remarks. - The variability range is the same as those presented by HILTERMANN and
KOCH (1954) for the material of this species from the north-west Germany. For the relation
ship of B. miliaris see remarks concerning B. draco (MARSSON) p. 101 B. decorataaustralis EDGELL
from the upper Campanian deposits of the north-western Australia is a junior synonym of
B. miliaris. EDGELL (1950: 74, text-fig. 5) consider B. decorata australis EDGELL as the ancestor
of B. draco (MARSSON).

Distribution. - Poland: Polish Lowlands - upper Campanian-Maastrichtian. Europe,
Asia - Campanian-Maastrichtian. North America, Africa - upper Campanian-Lower
Maastrichtian. Australia - upper Campanian.

Bolivinoides paleocenicus (BROTZEN, 1948)
(pl. 20: 3)

1948. Bolivina paleocenica BROTZEN: 66, pI. 9: 5.
1954. Bolioinoides paleocenica (BROTZEN); Rzrss: 157, pl. 30: 9-1 I.
1957. Boliuinoides senonicus jEREMEEVA: 12, pI. 1: 8a, h.
1957. Bolivinoides paleocenica (BROTZEN); HOFKER: 253, text-fig. 305c, e.
1958. Bolivinoides paleocenica BROTZEN; BlEDA: 42, text-fig. 13a, b, c (with synonymy).
1961. Bolivinoides senonicus DAIN; DAIN: 30, pI. 2: 8, 9.
1963. Bolivinoides paleocenicus (BROTZEN); HILTERMANN: pI. 3: 3.
1964. Bolivinoides senonicus DAIN; BARANOVSKAJA and BULINNIKOVA,: 295, pI. 54: 10, 11, 12.
1966. Bolivinoides minshsraensis ANSARY et EMARA: 91, pI. 2: 2a, b (ELUS and MESSINA, Cat. of Foram.),
1970. Bolioinoides paleocenicus (BROTZEN); BARB: 650, pI. 99: 7 a, h.
1974. Bolivinoides senonicus (DAIN) jEREMEEVA; GORBENKO: 53, pI. 9: 3.
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1974. Bolivinoides paleocenicus (BROTZEN) j SZCZECHURA and POZARYSKA : 49, pI. 4 : 9 (with synonymy) .
1977. Bolivinoides paleocenicus BROTZENj KOCH: 60, pl. 13: 1-3.
1979. Bolivinoides senonicus DAIN ; KAPTARENKO-T SHERNOUSOVA et al. : 147, pl, 55 : 9 a, b.
1981. Bolivinoides paleocenicus (BROTZEN) ; H ART et al. : 182, pl . 7, 5: 4.
1984. Bolivinoides paleocenicus (BROTZEN) ; GAWOR-BIEDOWA and WITWICKA: 247, pl, 79 : I.
1986. Bolioinoides paleocenicus (BROTZEN); YASUDA: 81, pI. 11: l a , b.
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Material. - More than a hundred variously preserved specimens.
Dimensions (in mm) :

IG Nos. : 46067/88/F 46068/88/F 46069/88/F
length 0.360 0.288 0.216
width 0.240 0.240 0.144
thickness 0.096 0.072 0.072

Variability. - It is very high and expressed in th e test outline (from narrow to widely
rhomboidal), in its size, degree of a periphery lobation, as well as in a degree and pattern of
ornamentation of lateral sides of th e test. T est periphery my be weakly lobate, or the test is
strongly incised at the sutures, and the chambers ar e slightly elongated in dens -like processes.
Ornamentation developed as thin elongated ribs situat ed obliquely in relation to th e chamber
surface may occur in medial most convex part of th e test, only in its proximal part, or, also
in the distal one. It is absent on th e surface of the two youngest chambers. One or two nodes
occur in some specimens at th e base of each of two or three youngest pairs of chambers. These
nodes are small, round, flat and translucent. Variability is also expressed in slower or more
rapid increase in size of the two youngest chambers and th eir deviation from previous chambers
at the test edge.

RelDarks. - The specimens of this species from th e USSR have been described under
the name Bolivinoides senonicus J EREMEEVA, 1957 or B. senonicus DAIN, 1961. DAIN (1961: 32)
compared this species with B. paleocenicus BROTZEN. In her opinion, the species erected
by her differs from th e BROTZEN species in having cuneate instead of rhomboidal outline
and in lacking th e ornamentation on th e surface of the two youngest chambers. In the investi
gated material occur together specimens displaying widely rhomboidal and narrow rhom
boidal outline, the latter described by DAIN as cuneate. The specimens described by the Soviet
authors as B. senonicus fit well within th e variability range of B. paleocenicus (BROTZEN). Perhaps,
the Soviet authors were influ enced by th e fact that B. paleocenicus was described by BROTZEN
(1948) from the Paleocene. Ho wever, B. paleocenicus has been noted in the Maastrichtian
deposits of Germany by HILTERMANN (1952), and by the present auth or (1958) in the Maas
trichtian of Poland. In DAIN 1937 noted this species in the Maastrichtian, and referred it
in her not published reports under th e name B. senonicus. For the first time a description of this
species was presented in th e publication ofJEREMEEVA (1957), who referred to a specimen from
the DAIN'S collection as the holotype designated by the latter author. DAIN (1961 : 31) expressed
the opinion that the description of B. senonicus by J EREMEEVA (1957) was erroneous and pr e
sented another diagnosis and description of this species, regarding himself as the author of the
species. The Soviet students consider one of th ese persons, or both of them, as authors of th e
species.

Distribution. - Poland: Polish Lowlands, Carpathians - Maastrichtian-Lower Paleo
cene. Europe, Asia, Africa - Maastrichtian-Paleocene. Japan - M aastrichtian H eit aroza
wa Formation (upper part).

Bolivinoides peterssoni BROTZEN, 1945
(pI. 19: 9)

1945. Bolivinoides peterssoni BROTZEN: 49, pl, 1: 10.
1954. Bolivinoides peurssoni BROTZEN; POZARYSKA: 256, text-fig. B.
1954. Bolivinoides peterssoni BROTZENj RElSS: 157, pl . 30 : 12-14.
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196\. Bolioinoides peterssoni BROTZEN; VASSILENKO: 198, pI. 40: 8a, b, w.
1962. Bolivirwitles peterssoni BROTZEN ; HILTERMANN and KOCH : 317, pI. 50: 16.
1963. Bolivinoides peterssoni BROTZEN; HILTERMANN: 213, pI. 2: 1-3.
1966. Bolioinoides peterssoni BROTZEN ; HOFKER: 40, pI. 5: 4\.
1966. Bolivinoitles peterssoni BROTZEN; BARR: 238, pI. 38: 6.
1967. Boliuinoides peterssoni BROTZEN; PLOTNIKOVA: 95, pI. 15: Sa , b.
1970. Bolivirwitles peterssoni BROTZEN; BARR: 650, pI. 99: 6a, b (with synonymy).
1977. Bolivirwitles peterssoni BROTZEN ; KOCH : 59, pI. 13: 6.
1979. Bolivinoitles peterssoni BROTZEN; KAPTARENKO-TsHERNOUSOVA et al.: 146, pI. 55: 16a, b.
198\. Bolivinoitles peterssoni BROTZEN; HART et al.: 182, pI. 7, 5: 5.
1984. Boliuinoides peterssoni BROTZEN; GAWOR-BIEDOWA and WITWICKA: 248, pI. 79: 2.

Material. - Sixty variously preserved specimens.

Dimensions (in mm):

IG Nos.: 46070/88/F 46071 /88/F 46072 /88/F
length 0.288 0.384 0.408
width 0.216 0.264 0.264
thickness 0.096 0.120 0.120

Variability. - It is expressed in the test outline, which can be ovally-rhomboidal or
rhomboidaI. Variability also concerns the size and convexity of nodose lobes, degree ofnarrowing
and lobation of the test peripheries, except the apertural one. The size of embrional chamber,
measured on the test surface in specimens of various shapes equals to 0.048 mm.

Remarks. - The investigated specimens are generally consistent with the holotype. Some
of them differ from the holotype only in having three instead of two nodose lobes per chamber.
Similarly as in the holotype, nodose lobes are circular in the proximal part of the test, while
in the distal one they are elongate, costae-like. The present author agrees with KOCH'S

(1977: 52) opinion, that B. paterssoni is derived from B. laeuigatus MARIE. It originated at the
Campanian/Maastrichtian boundary, and differs from B. laeuigatus MARIE in having wider,
ovally-rhomboidal or rhomboidal test outline, less curved sutures, better developed nodose
lobes which are also present on the initial chamber.

Distribution. - Poland: Polish Lowlands - Maastrichtian. Europe, Asia - Maastrich
tian-Danian.

Boliuinoides pustulatus REISS, 1954
(pI. 19: 7, 8)

1954. Bolivirwitles pus/ula/a REISS: 156, pI. 29: 9-10.
1957. Bolivirwitles granulala HOPKER: 250, text-fig. 303a-f.
1977. Bolivirwitles granulatus HOFKER; Kocm 52, pi. 13: 8, 9.
198\. Bolivinoitles pus/ula/us REISS; HART et al.: 182, pI. 7, 5: 6.
1988. Bolivirwitles delicatulus CuSIlMAN ; SALA]: pI. I: 16.

Material. - More than hundred well pr eserved specimens.

Dimensions (in mm) :
IG Nos.: 46073/88/F 46074 /88/F 46075/88/F
length 0.648 0.336 0.264
width 0.168 0.192 0.144-
thickness 0.072 0.096 0.096

Variability. - Variability is very high and concerns the test shape (elongated, lanceolate
or oval), transverse section (always narrowly oval, even very narrow), thickness of the test
periphery (narrow and slightly rounded or nearly sharp and incised) and the degree of orna
mentation of the test surface. In some specimens numerous weakly raised, somewhat elongate
pustules are well developed on the test surface, sometimes only in the initial part of the test.

Remarks. - The investigated specimens seem to be consistent with the holotype of
B. pustulaius REISS. The junior synonym of this species is B. granulata HOFKER. HOFKER (1957,
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text-fig. 303) presented in details a variability range of this species, considering it as phyloge
netic variability. In the investigated material, however, one can find all these specimens to
gether, thus separation or two subspecies of B. granulata in the Upper and Lower Campanian
is not substantiated. The investigated specimens and those illustrated by KOCH (1977) as
B. granulatus HOFKER, and by HART et al. (1981) as B. pustulatus REISS are conspecific, which
can be easily proved thanks the SEM pictures. Much more difficult is to compare them with
drawings of the holotype and paratypes of these species.

Distribution . - Poland - Campanian-Maastrichtian. Germany - uppermost lower
Campanian and lowermost part of the upper Campanian. England uppermost Middle
Campanian and lowermost part of the upper Campanian. Israel - lower Campanian.
Tunisia - transitory lay ers of the Campanian and Maastrichtian.

Bolivinoides sidestrandensis BARR, 1966
(pI. 20 : I)

1950. Bolivinoides decorata delicatula CUSHMAN; HILTERMANN and KOCH (non CUSHMAN 1927) : 612 , fig. 5, no. 65-67.

1954. Bolivinoides decorata delicatula CusmlAN; POZARYSKA: 255, text-fig. 7.

1958. Bolivinoides decorata delicatula CuSHMAN; WITWICKA: 199, pI. 9: 10.

1958. Bolivinoides delicatula CUSHMAN; BIEDA: 38, text-fig. 10.
1959. Bolivinoides delicatula CUSHMAN; MASLAKovA: 115, pI. 14: 6.
1961. Bolivinoides delicatula CUSHMAN; AKlMEZ: 189, pI. 18: 19a, b.
1961. Bolivinoides delicatula CUSmIAN; VASSILENKO: 193, pI. 40: 7a, b, w.

1962 . Rolivinoides decoratus delicatulus CUSHMAN ; HILTERMANN and KOCH: 315 , pI. 47: 5, tab. 19.

1963. Bolivinoides delicatulus regularis REISS ; HILTERMANN: 205, pI. 3: 7, 11, 12.
1964. Bolivinoides decoratus (JONES); BARANOVSKAJA and BULINNIKOVA: 291, pI. 64: 5 (non 64: 1--4,6-8).

1966. Bolivinoides sidestrandensis BARR: 239, pI. 34: 10, 11, pI. 36: 6, 9, pI. 37: 6 (with synonymy).
1967. Bolivinoides delicatulus CUSHMAN; PLOTNIKOVA: 90, pI. 15: 3a, b.

1974 . Bolivinoides delicatulus CUSHMAN ; GORBENKO: 53 , pI. 9: 2a, b.

1977. Bolivinoides delicatulus regularis (REISS) ; KOCH: 58, pI. 13: 4, 5.
1979 . Bolivinoides delicatulus CUSHMAN; KAPTARENKO-TSHERNousovA et al.: 145, pI. 55: 17a, b.

1981. Bolivinoides sidsstrandensis BARR: HART et al.: 182, pI. 7, 5: 7.

1984. Bolivinoides sidestrandensis BARR; GAWOR-BIEDOWA and WITWICKA : 248, pI. 79: 6.

Material. - Twenty well preserved specimens.

Dimensions (in mm):

IG Nos. : 46076/88/F
length 0.456

width 0.216

thickness 0.120

46077/88/F
0.408
0.216

0.144

46078/88/F
0.360
0.192

0.120

Variability. It is expressed in the test shape (cunea te or narrowly rhomboidal), in
a degree of narrowing of the test peripheries (except the apertural one) and in the development
of ornamentation. In more slender cuneate specimens, the sculpture of chamber surface con
sists of narrow costae and depressions forming a characteristic network. In the narrowly
rhomboidal specimens, wider than those just discussed, the costae can be slightly higher. Apart
from the network ornamentation, the presence of root-like outgrowths on the surface of the
initial chamber and on the surface of two neighbouring chambers is characteristic for this
species.

Remarks. - The investigated specimens are consistent with the holotype and show the
same variability range as presented by BARR (1966). The specimens from the investigated
area are also nearly identical with those described by KOCH (1977) as B. delicatulus regularis
REISS. The specimens which were assigned by BARR (1966) to B. sidestradensis, were often de
scribed from Europe as B. delicatula CUSHMAN or as B. regularis REISS. REISS (1954) distinguished
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the species B. regularis in the CUSHMAN'S material from the Taylor and Navarro Formations
(Companian - Maastrichtian) separating this species from B. decorata delicatula CUSHMAN
coming from the Velasco Shale (Danian - Paleocene) from the vicinity of Santa Cruz in Mexico.
REISS (1954) argued that the specimens illustrated by HILTERMANN and KOCH (1950) and HIL
TERMANN (1962) as B. decorata delicatula CUSHMAN belong to B. regularis, despite the fact that they
differ in some details. I agree with REISS (1954) and BARR (1966) that the specimens illustrated
by CUSHMAN (1946, pi. 48: 10-14) as representing B. decorata delicatula belong to two different
species. REISS (1954) considers CUSHMAN'S specimens (CUSHMAN 1946, pi. 48: 11, 12) as re
presenting B. regularis. These specimens differ from the Danian and Paleocene specimens of
B. decorata delicatula CUSHMAN, while being extremely similar to B. decoratus (lONES). As the
holotype of B. regularis REISS has chosen the specimen illustrated by CUSHMAN (1946, pi. 48: 12)
and deposited in the U. S. National Museum, Washington. BARR (1966) who investigated that
collection, found that the holotype of B. regularis was very similar to B. decoratus (lONES). BARR
(1966: 240) considers that only topotypes investigation can allow to clarify the problem if
B. decoratus (lONES) and B. regularis REISS are distinct or conspecific. The specimens illustrated
by HILTERMANN and KOCH (1950: 612, fig. 5 nos. 65-667) and HILTERMANN (1952: 61, 63,
text-fig. 4, 5) from the Germany are not conspecific with B. regularis REISS contrary to REISS'S
(1954) opinion, but belong to B. sidestrandensis BARR. This problem were solved by excellent
SEM pictures of B. delicatulus regularis REISS presented by KOCH (1977, pi. 13: 4, 5). On this
basis, the presented specimen, and probably also the specimens mentioned in the papers re
ferred to in the synonymy, belongs to B. sidestrandensis BARR. One should also note, that HOFKER
(1957, text-fig. 305: a, b, d) includes representatives of this species into B. peterssoni BROTZEN.
Part of the specimens illustrated by BARANOVSKAJA and BULINNIKOVA (1964, pi. 64: 5a, b)
assigned to B. decoratus (lONES) belongs to B. sidestrandensis BARR.

Distribution. - Poland - Campanian-Maastrichtian. England - upper Campanian
lower Maastrichtian. Germany - Campanian-Maastrichtian. USSR - Campanian
Maastrichtian.

Superfamily Loxostomatacea LOEBLICH et TAPPAN, 1962
Family Loxostornatfdae LOEBLICH et TAPPAN, 1962

Genus Loxostomum EHRENBERG, 1854
Loxostomum eleyi (CUSHMAN, 1927)

(pI. 26: I, 2)

1927. Bolivinita eleyi CUSHMAN: 91, pI. 12: II (fide ELLIS et MESSINA, Cat. of Foram.),
1957. Siphogaudryina (Bolivinitella) eleyi (CUSHMAN); HOFKER: 75, text-fig. 77, 78.
1961. Bolivinitella eleyi (CUSHMAN); AKIMEZ : 192, pI. 19: 9a, b (with synonymy).

1964. Loxostomum eleyi (CUSHMAN); LOEBLlCH and TAPPAN : C 736, fig. 603 (1-5).
1968. Loxostomum eleyi (CUSHMAN); SLlTER: 112, pI. 20: 2.
1972. Loxostomum eleyi (CUSHMAN); HANZLIKovA: 121, pI. 35: 8 (with synonymy).
1974. Bolivinitella eleyi (CUSHMAN); GORBENKO: 55, pI. 9: 8.
1981. Loxostomum eleyi (CUSHMAN); HART et al.: 210, pI. 7, 19: 4, 5.

1984. Loxostomum eleyi (CUSHMAN); OLSSON and NVONG: pI. 3: 5.

1985. Loxostomum eleyi (CuSHMAN); SLlTER: pI. 9: 12.

1985. Loxostomum eleyi (CUSHMAN); WEIDICH: 247, pI. 2: 10, 11.

Material. - Fifty well preserved specimens,

Dimensions (in mm):

IG Nos.: 461 72/88/F
length 0.348
~dili QIW
thickness 0.104

461 73/88/F
0.312

0.144

0.072

461 74/88/F
0.288
0.120

0.072
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Variability. - It is small and expressed in degree of test widening with growth (test is
of the same width along the whole length, poorly wide ning with growth, or first widening and
then narrowing at th e height of th e two youngest chambers). Variability is also expressed in
degree of elongation of the ultimate chamber and in th e presence or absence of ribs on sutures
in the dist al part of th e test.

Relllarks. - This species differs from Loxostomum emscherianum (H OFKER, 1957) in having
less slender test, in the absence of elongation of the final chamber passing into th e apertural
neck, as well as in th e absence of ornamentation in the initial part of th e test. It differs from
L. planatum (CUSHMAN, 1927) in the test proportions and in its concave wider sides.

Distribution. - Poland - Campanian-Maastri chtian (Lublin Chalk). USSR - Upper
Cretaceous. France (Paris Basin) - Campanian. Czechoslovakia - Campanian Maastrich
tian. Sweden - lower Senonian. Netherlands - upper Santonian-lower part of the upper
Campanian. US A - Senonian. Australia. - Santonian-Carnpanian. Western Equatorial
Pacific, borehole 585, eastern part of th e Mariana Basin - Maastrichtian. Germany 
Coniacian.

Superfamily Eouvogerinacea CUSHMAN, 1927
Family Eouvigerinidae CUSHMAN, 1927

Genus Eouvigerina CUSHMAN, 1926
Eouvigerina gracilis (EGGER, 1899)

(pI. 20: 5)

1899 . Uvigerina gracilis EOGER non R EUSS: 132, pl. 15: 27, 30, 31.
1957. Eouoigerina gracilis (EG GER) ; HOFKER : 277, figs. 332-334.
1966. Eouvigerina gracilis (EOOER ) ; HOFKER: 38, pI. 5: 32.

Material. - Twenty well preserved specimens.

Dimensions (in mm):
IG Nos. : 46079/88/F
length 0.480
width 0.144

46080/88/F
0.312
0.096

46081/88/F
0.240
0.096

Variability. - Vari abili ty is high and expressed in the test size (see measurements),
degree of the test expansion with gro wth, convexity of ehambers, development of a biserial part
of the test and a neck length. Som e specim ens are rounded at th e base, with a biserial part
short, poorly visible, chambers poorly convex in both parts of th e test. In such specimens the
apertural neck is short with narrow lip turened out to form a collar. Other tests are slightly
pointed at the base, the biserial part is very short and occupy 1/5 of th e test length, which
is slightly compressed. Chambers in the biserial part loosely arranged and strongly convex,
gradually but consid erably expanding as added . This tim e th e neck is high and the
apertural lip rather wid e. Sutures more or less depressed, depending on chambers convexity.
All the investigated specimens have the whole surface pustulose.

Reznar-ks, - HOFKER (1957) considered Eouvigerina gracilis CUSHMAN, E. austinana
CUSHMAN and Uvigerina elongata BROTZEN as synonymous with th e investigated species. Among
them, E. austinana CUSHMAN seems to be most similar in shape to the studied species. It differs
from the discussed species in nearly entirely biserial test, its smooth surface and in a slight
bilateral compression. E. gracilis CUSHMAN should be given a new name. It differs from the
studied species in well developed, long (more than a half of the length) biserial part of the test
and loosely arranged chambers in the uniserial part. E. elongata BRoTzEN differs in having
wider and shorter neck situated excentrically, in smooth surface and in more spherical chambers.

Distribution. - Poland - Campanian-Maastrichtian (Lublin Chalk). Western Europe
upper Campanian-lower Maastrichtian.
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Eouvigerina serrata (CHAPMAN, 1892)
(pI. 21: 2, 3, 4a, b)

1892. Textulatia serrata CHAPMAN: 515, pI. 15: 7.
1910. Sagrina ctetacea HERON-ALLEN et EARLAND: 423, pI. 8: 8-10 (fide ELLIS et MESSINA, Cat. of Foram.),
1961. Eouvigerina cretacea (HERON-ALLEN et EARLAND); AKIMEZ, 194, pI. 19: 12a, b. (with synonymy).
1964. Eouvigerina serrata (CHAPMAN); BARR and CORDEY: 307, pI. 49: 8, 9.
1975. Eouvigerina serrata (CHAPMAN); NUOLISCH: 30, pI. 9: 7a, b.

Material. - Fifty well preserved specimens.

Dimensions (in mm):
IG Nos.: 46082/88/F 46083/88/F 46084/88/F
length 0.300 0.264 0.240
width 0.144 0.120 0.120
thickness 0.120 0.096 0.072

Variability. - It is expressed in the test shape, which is cuneate to nearly rectangular
and subquadrate in transverse section. Variability also concerns the height and sharpness
of carinae bordering chambers along septal sutures, and a degree of chambers deviation on
the narrow test sides.

Remarks. - BARR and CORDEY (1964) investigated topotypes of Textularia serrata CHAPMAN
in the collection housed in the British Museum of Natural History. They found that both the
illustration and description of this species, as given by CHAPMAN, were schematic and do not
permit for comparison with other species. Therefore, they designated the lectotype giving
precise description. They noted that the test in the topotypes were calcareous, perforated, with
terminal aperture situated on a neck supplied with a lip. In their opinion this species belongs
to the genus Eouvigerina CUSHMAN. In the CHAPMAN'S collection there are two specimens of
T. serrata. One has a neck broken off, and it was that illustrated most probably by CHAPMAN
(1892). BARR and CORDEY (1964, pI. 49: 8) have chosen this specimen as the lectotype of
Eouvigerina serrata (CHAPMAN), and illustrated also the topotype (pI. 49: 9) showing aperture
on the neck and surrounded by a lip. The investigated specimens from Poland are entirely
consistent with the topotype. As is may be seen on pI. 21: 4b, the lip is turned outside
and not perforated. Perforation is also lacking on the neck. BARR and CORDEY (1964) who also
investigated typical specimens of Sagrina cretacea HERoN-ALLEN et EARLAND housed in the
British Museum of Natural History, consider them as conspecific with E. serrata (CHAPMAN).
The species under discussion resembles mostly E. americana CUSHMAN from which it differs
in less angular chambers more tightly packed on the narrower sides of the test. This species
resembles also Loxostomum aeuleatum EHRENBERG, 1854 in the test shape, a degree of chambers
angularites on narrower sides of the test and in high costae bordering chambers. The schematic
illustration presented by EHRENBERG, as well as the lack of its description, do not allow for
decision if T. serrata described by CHAPMAN (1892) and L. aeuleatum EHRENBERG are conspecific
or not. The specimen described by HART et al. (1981; 188, pI. 7. 8: 3, 4) under the name
E. aeuleata (EHRENBERG) have all the characters of the discussed species.

Distribution. - Poland - Campanian-Maastrichtian (Lublin Chalk). England, Ireland,
France, north-western Germany - uppermost Upper Cretaceous. Czechoslovakia - Turo
nian-lower Santonian. USSR - Turonian-Maastrichtian.
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Superfami1y Turrilinacea CUSHMAN, 1927
Family Turrilinidae CUSHMAN, 1927

Genus Praebulimina HOFKER, 1953
Praebulimina arcadelphiana (CUSHMAN et PARKER, 1935)

(pI. 20: 11, 12, pl. 21: 1)

1935. Bulimina arcadelphiana CUSHMAN et PARKER: 96 , pl. 15: la, b, 2.

1936. Bulimina arcadelphiana var. midwayensis CUSHMAN et PARKER: 42 , pl. 7: 9-10.
1946. Bulimina arcadelphiana CUSHMAN et PARKER; CUSHMAN : 124, pl . 52: 3, 4.

1947. Bulimina arcadelphiana CUSHMAN et PARKER ; CUSHMAN and PARKER: 85, pl , 20: 9, 10.
1972. Praebulimina arcadelphiana (CUSHMAN et PARKER); HANZLlKOVA: 76, pl, 18: 11-13.

1974 . Bulimina midtoayensis CuSHMAN et PARKER: SZCZECHURA and POZARYSKA: 52, pl. 6: 2-7 (with synonymy).
1984. Praebulimina arcadelphiana (CUSHMAN et PARKER); GAWOR-BIEDOWA and WITWICKA: 242 , pI. 77: 4, 5.

Material. - Twenty well preserved specimens.

111

Dimensions (in mm):

IG Nos .: 46085/88/F
length 0.528
width 0.288

46086/88/F
0.480

0.288

46087/88/F
0.456
0.312

Variability. - There are two varieties in the investigated material. The elongated one
has all the characters of Bulimina arcadelphina CUSHMAN et PARKER, whereas the short one, with
a spine on the initial chamber, conforms with B. arcadelphiana var. midwayensis CUSHMAN et
PARKER, 1936. It seems that these varieties represent two generation of this species.

Remarks. - As both the above mentioned varieties eo-occur, the differences between
them follow, in my opinion, from alternation of generations and as such can not be used for
erecting a new taxon.

Distribution. - Poland: Polish Lowlands and Carpathians - upper Maastrichtian
Eocene. Sweden, Denmark, Germany, Australia (Alps), Slovakia (Carpathians), USSR
(Turkmenia), USA, Guatemala - upper Cretaceous-Eocene.

Praebulimina asperoaculeata (BROTZEN, 1948)
(pI. 20 : 9, 10)

1948. Bulimina aspero-aculeata BROTZEN: 60, pl , 6: 4, pl . 10: 6, 7.
1964 . Bulimina semicostata NU"ITALL tenuiuirgata FREIMAN: 278 , pl . 61: 7a , b, w 8 a , b, 9, 10.

1966 . Bulimina aspero-aculeata BROTZEN; HOFKER: pl. 81: 135, 145, 146, 152, 153 non p . 255 , pl. 53: 68.

?1982. Bulimina aspero-aculeata BROTZEN; PETTERS: 64, pl. 6 : 2.

Material. - Twenty five variously preserved specImens.

Dimensions (in mm):

IG Nos.: 46088/88/F
length 0.552
width 0.244

46089/88 /F
0.480
0.240

46090/88/F
0.384

0.144

Variability. - It concerns the test size (see measurements), development of ornamenta
tion of chamber surface except in the youngest whorl (costae rather thick extending along 3 to 4
chambers or very fine, low and poorly visible). Chambers in all whorls strongly convex or
nearly flat.

Remarks. - The investigated specimens are nearly entirely consistent with those described
by BROTZEN. No specimens with spine on the initial chamber has been found; perhaps it was
broken. One must add that the specimens included into synonymy have 3 chambers in a whorl.
The last whorl shows a tendency to biseriality. The youngest chamber is strongly elongated
in many specimens resulting in a trumpet-like shape. The specimens described by FRElMAN
(1964) from Siberia (see synonymy) display all the characters of the species under discussion.
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FREIMAN 1961 stated that the wall in his specimens is bilamellar with prismatic structure in
both layers. In the paratypes no petrographic structure has been investigated. Many species
described in the literature are similar to the investigated species. Some of them are listed by
BROTZEN (1918: 60). One can also add Bulimina pseudocacumentata OLSSON, 1960. The whole
group of species with 3 chambers in a whorl and with costate surface in the initial part of the
test, occurring in the Upper Cretaceous deposits badly needs revision.

Distribution. - Poland - upper Maastrichtian. Sweden, Denmark - Paleocerie.
USSR (western Siberia) - upper Maastrichtian (Spiroplectamina kasanzeoi Zone). Western
Africa - Pa1eocene.

Praebulimina carseyae (PLUMMER, 1931)
(pI. 21, fig. 9, 10, 11)

1931. Buliminella carseyae PLUMMER: 179, pI. 8: 9 .
1961. Buliminella carseyae PLUMMER; VASSILENKO: 171, pI. 38: 6a, b, w, 14a, b, w.
1961. Buliminella gracilis VASSILENKO: 170, pI. 38: la, b.
1961. Buliminella gracilis VASSILENKO; AKlMEZ: 174, pI. 18: 3.
1972 . Praebulimina carseyae (PLUMMER); HANZLIKOYA: 76, pI. 18: 6, 14 (with synonymy) .
1966. Buliminella carseyae PLUMMER; HOFKER: 137, pI. 20: 38, 153, pI. 24: 160.
1977. Praebulimina carseyae (PLUMMER) ; OLSSON: pI. 2 : G.
1979 . Praebulimina carseyae (PLUMMER); KAPTARENKO-TsHERNOUSOYA et al.: 138, pI. 54: lOa, b.
1981: Praebulimina carseyae (PLUMMER); HART et al.: 214, pI. 7, 20: 15, 16.
1982. Praebulimina carseyae (PLUMMER); Mc GUGAN: 405, pI. I: 3.
1984. Praebulimina carseyae (PLUMMER); OLSSON and NVONG: pI. 2: 11, pI. 3: 1-2.
1986. Praebulimina carseyae (PLUMMER); BUTT: pI. I: 7.

Material. - More than a hundred well preserved specimens.

Dimensions (in mm):

IG Nos.: 46091/88/F 46092/88/F 46093/88/F
length 0.480 0.456 0.360
width 0.312 0.264 0.240

Variability. - Variability is small and expressed in the test size (see dimensions), in
chambers convexity in the last whorl (poorly convex or rather strongly convex), and in a degree
of spiral suture depression resulting in step-like test outline. There are also differences caused
by the alternation of generations. The specimens of the microspheric generation B are slender
in comparison with those belonging to macrospheric generation A (in which width of the test
increases rapidly with growth and at the level of the last whorl is twice as large as it is at the
level of the preceding whorl).

Remaeks, - The investigated specimens differ from the holotype in slightly smaller
convexity of chambers. They are very similar to the specimens from the Upper Campanian of
England (see HART et al. 1981, pl. 7.20: 15, 16). The specimens identical with these here di
scussed, ranging from the Upper Turonian to Lower Santonian have been assigned by
VASSILENKO (1961) to a new species Buliminella gracilis.

Distribution. - Poland - Campanian-Maastrichtian. Sweden - Coniacian, Santonian.
England - upper Campanian, lower Maastrichtian. Germany - Campanian. Czechoslo
vakia - Senonian. USSR - upper Turonian-Maastrichtian. USA - Santonian, Campa
nian, Maastrichtian.

Praebulimina dorohuczensis sp. n.
(pI. 22: 2, 3, 4)

. .
Holotype: Specimen IG No. 46095/88/F in pl, 22: 2.

Paratypes : Specimens IG Nos. 46094/88/F, 46096/88/F in pI. 22 : 3, 4.
Type horizon: Upper Maastrichtian.
Type locality: Borehole Dorohucza 5, depth 65.4 m.

Derivation of the name: From the Dorohucza village.
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Diagnosis. - Test free, hyaline, smooth, cuneate, having 3 chambers in a whorl, last
whorl showing tendency to biseriality and slightly bilaterally compressed. Aperture loop-shaped,
narrow, with a narrow lip extending to the suture between the two youngest chambers and
then along this suture.

Material. - Forty variously preserved specimens.

IG Nos.:
length
width

Dimensions (in mm):
Holotype

46095/88/F
0.360
0.216

Paratypes
46094/88/F 46096/88/F

0.432 0.264
0.288 0.168

Description. - Test hyaline, smooth, very finely and evenly perforated. It is cune
ated, with round transverse section in a proximal part and elliptical at the height of
the last whorl; it consists of 4 whorls but only the last one is well visible occupying 2/3 of the
test length. In each whorl there are 3 chambers with flat or very weakly convex surface in
older whorls and slightly convex surface in the last whorl. Chambers of the last whorl tend to
be arranged biserially. The two youngest chambers are elongated toward the top and slightly
bilaterally compressed. Sutures in older whorls invisible, poorly depressed in the last one.
Aperture loop-shaped, narrow surrounded with a narrow lip. It extends nearly from the top
of a poorly convex apertural surface of the last chamber, perpendicularly to a septal suture
between the two youngest chambers, and then along this suture.

Variability. - Variability is expressed in test proportions, degree of chamber convexity
and suture depression (especially in the last whorl) as well as in degree of bilateral flattening
of the youngest chambers in the last whorl. Specimens of two generations have been observed.
These representing the megalospheric generation are rounded at the proximal part, with
large proloculus well visible, and expand more rapidly with growth, but they are smaller than
those of microspheric generation, which are acute at the proximal part, poorly and evenly
expanding with growth.

Remarks. - The investigated species is similar to the slender specimens of Allomorphina
trochoides (REUSS, 1845). It differs from the latter in having loop-shaped aperture on the aper
tural surface. The presence of the extension of the aperture on the suture in the studied species
indicate a close relationship between them. This species points to relationship between super
families Turrilinacea CUSHMAN, 1927 and Chilostomellacea BRADY, 1881. There are no doubts
that the genus Allomorphina REUSS, in CZJZEK, 1849, needs a new diagnosis as it contains the
species in which not only the last whorl is visible [e. g., Allomorphina trochoides (REUSS)]'

Distribution. - Poland: borehole Dorohucza 5 - upper Maastrichtian (Lublin Chalk).

Praebulimina laeois (BEISSEL, 1891)
(pI. 22: I)

1891. Bulimina laevis BEISSEL: pI. 12: 39-43 (fide ELLIS and MEssINA, Cat. of Foram.),
1961. Buliminella laeois (BEISSEL); AKlMEz: 175, pI. 18: 4, 5 (with synonymy).
1974. Buliminella laevis (BEISSEL); GORBENKO: 50, pI. 8: 5.
1979. Proebulimina laeois (BEISSEL); KAPTARENKO-TsHERNOUSOVA et al.: 139, pI. 54: 17.
1981. Praebulimina laevis (BEISSEL); HART et al.: 214, pI. 7, 21: I, 2.
1983. Praebulimina laeois (BEISSEL); HAGN and BERM: 623, pI. 2: 18.

Material. - Sixty well preserved specimens,

Dimensions (in mm ):
IG Nos.: 46100/88/F
length 0.792
width 0,480

8 - Palaeontologla Polonica 52

46101/88/F
0.720
0.432

. '"
46102/88/F

0.624
0.408
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Variability. - Variability is small and expressed mainly in convexity of chambers and
depression of septal and spiral sutures. Chamber surface may be totally flat (except in the two
youngest chambers where it is slightly convex), or slightly convex in all chambers. In the first
case sutures are flat and translucent, in the second case slightly depressed. In the investigated
material there are specimens at various developmental stages.

Remarks. - BEISSEL (1891) indicated high morphological variability of this species, which
results now in various treatment of that species by different authors. It is often mistaken with
P. carseyae (PLUMMER) from which it differs in being larger, in having flat chamber surface,
and flat or poorly depressed sutures. Another similar species is P. obtusa (d'ORBIGNY) from
which the investigated species differs in larger size, different shape of the test and in less convex
chambers.

Distribution. - Poland - Campanian-Maastrichtian. Germany: Aachen vicinity
upper Senonian. Bavarian AIps - Maastrichtian. France - Campanian. England - Cam
panian-Maastrichtian. Netherlands - upper Campanian-lower Maastrichtian. USSR 
Campanian-Maastrichtian.

Praebulimina obtusa (d'ORBIGNY, 1840)
(pl, 22: 6, 7)

1840 . Bulimina obtusa d'ORBIGNY: 39, pl. 4: 5, 6.
1941. Buliminella obtuse (d'ORBIGNV); MARm: 197, pl. 30: 290.
1979. Praebulimina obtusa (d'ORBIGNV); KAPTARENKO-TsHERNOUSOVA et al.: 139, pl. 54: 8a, b (with synonymy).
1981. Praebulimina obtusa (d'ORBIGNY); HART et al.: 214, pI. 7,21: 3, 4.

Material. - Fifty variously preserved specimens.

Dimensions (in mm):
IG Nos.: 46 I03/88/F 46104/88/F 46105/88/F
length 0.480 0.328 0.408
width 0.360 0.384 0.240

Variability. - In the investigated material there are two varieties of this species which
probably represents two different generations. One of them has rounded test in the initial part,
the other one has th e test bluntly sharpened. In both cases the test consists of 4 whorls, 4 cham
bers per whorl. The last whorl occupy 1/2 of th e test length and is strongly elongated toward
the top. In the second variety, chamber surface (especially in the last whorl) is slightly more
convex and sutures slightly depressed.

Remarks. - The investigated specimens differ from the holotype in more rapid expansion
of the test with growth, being identical in that feature with the specimens described by MARIE
(1941) .

Distribution. - Poland - Campanian-Maastrichtian, France - Campanian. England 
upper Campanian-lower Maastrichtian. USSR - Campanian-Maastrichtian.

Praebulimina parvula (BRoTzEN, 1948)
(pl, 22: 8, 9)

1948. Buliminella parvula BROTZEN: 57, pl, 10: 3, 4.
1965. Buliminella paroula BROTZEN; POZARYSKA: 96, pl. 15: 3 (with synonymy).

46108/88/F
0.168
0.120

46107/88/F
0.240
0.168

Material. - More than a hundred well preserved specimens.

Dimensions (in mm):
IG Nos.: 46106/88/F
length 0.264
width 0.216
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Variability. - The test is a very small having 4 chambers in the last whorl which can
occupy 3/4 to 4/5 of the test length. Chambers in 3 older whorls are invisible or poorly visible
displaying slightly convex surface. They are poorly or rather strongly convex in the last whorl,
and separated with narrow translucent oblique sutures.

Remaeks, - The upper Maastrichtian specimens are identical with those from the
Paleocene. POZARYSKA (1965) was not sure if the specimens from the upper Maastrichtian
are identical with those from the Paleocene, as she did not find this species in the Maastrichtian
and Danian deposits. The investigated specimens from the upper Maastrichtian of the Lublin
region are smaller than those from the Paleocene deposits of the same area. HOFKER (1966)
described (under the name Buliminella parvula) specimens having 3 chambers in the last whorl,
which thus cannot be regarded as belonging to the BROTZEN'S species.

Distribution. - Poland - upper Campanian-Maastrichtian, Paleocene. Sweden 
Paleocene.

Praebulimina pusilla (BROTZEN, 1936)
(pI. 23: 11, 12)

1936. Bulimina pusilla BROTZEN: 127, pl, 8: 4, text-fig . 44.
1947. Buliminella pusilla (BROTZEN); CUSHMAN and PARKER: 57, pI. 15: 7, pI. 21: 5.
1954. Bulimina cf. pseudoacuta MARIE; HAGN: 79, pI. 7: 2.
1972. Praebulimina pusilla (B ROTZE N) ; HANZLIKOVA: 76, pI. 18: 15.

Material. - Twenty five variously preserved specimens.

Dimensions (in mm):
IG Nos.: 46I09/88/F
length 0.264
width 0.144

4611O/88/F
0.240
0.120

46111/88/F
0.216
0.020

Variability. - In the investigated material there are specimens of two different genera
tions. The specimens of the microspheric generation (B form) have the test sharpened
initially and the last whorl occupying 1/5 of the total test length; they are similar in shape to
microspheric form presented by BROTZEN (1936, text-fig. 44: 2). They differ, however, from
the Swedish form in having 3 chambers in the last whorl, instead of 4 chambers as figured by
BROTZEN (1936). Megalospheric forms A with a rounded initial part of a test, in which the last
whorl occupy 1/4, or nearly 1/2 of the test length, are cylindrical and have 3 or 4 chambers
in the last whorl, similarly as those from Sweden. Intraspecific variability is high and concerns
mainly degree of convexity of chambers, especially in the last whorl, and degree of depression
of septal and spiral sutures. Initial whorls are invisible in the specimens of the generation B,
and the suture separating the last whorl from the preceding one is nearly flat. Chambers of
the last whorl are nearly flat or only slightly convex. All whorls (3 to 4 in a test) are visible
to a different degree in specimens of the generation A. A degree of convexity of chambers in
all whorl varies resulting in variation of suture depression.

Remaeks, - I agree with BROTZEN that the form B of the discussed species resembles
Bulimina acuta (REUSS), whereas its form A is similar to Bulimina imbricata REUSS. This simil
arity concerns the test shape and perforated test wall. A difference is mainly in the test size.
REUSS'S specimens are 3 times as big as those here investigated. Additionally they show smaller
height of the last whorl, nearly flat surface of chambers and smaller number of chambers in
the last whorl (2 to 3 in REUSS'S species).

Distribution. - Poland - Maastrichtian. Sweden - Coniacian, Santonian, perhaps also
Campanian. Germany (Bavarian Alps) - uppermost lower Campanian. Czechoslovakia 
V pper Cretaceous.
8·



116 EUGENlA GAWOR-BlEDOWA

Praehulimina reussi (MORROW, 1934)
(pI. 21: 5, 6, 7, 8)

1845. Bulimina ovrdum (non B. ovula d'ORBIONv) Rsuss: 37, pI. 8: 57, pI. 13: 73.
1934. Brdimina reussi MORROW: 195, pI. 29: 12 (fide ELLIS and MEssINA, Cat. of Foram.).
1961. Bulimina reussi MORROW: VASSILENKO: 174, pl, 38: 2a, b, 7a, b.
1961. Bulimina reussi MORROW: AKIMEZ: 176, pl. 18: 6, 7 (with synonymy).
1972. Praebulimina reussi (MORROW): HANZLlKovA : 77, pl. 18: 16.
1975. Praebulimina reussi (MORROW): STEMPROKOVA-jIROVA: 250, pl . 2 : 1-3, pl, 5: 1- 6a, b.

Material. - Twenty well preserved specimens.

Dimensions (in mm):
lG NOI. : ~6112/88/F

length 0.360
width 0.216

~6113/88/F

0.336
0.192

46114/88/F
0.288
0.216

Variability. - There are two varieties of this species in the author collection which may
correspond to two generations. The first variety has a test poorly expanding with growth and
is more slender in comparison with the second one. In the first variety the last whorl amounts
to maximum 2/3 of the total test length, whereas in the second stocky one which expands
rapidly with growth the last whorl amounts to 3/4 of the test length. The first variety is identical
with the specimen illustrated by MORROW (1934, pI. 29: 12). The second one is identical with
the neotype of this species as established by STEMPROKOVA-jIROVA (1975, pI. 2: 1a, b).

Remarks. - For remarks concerning comparison with Praehulimina venstricosa (BROTZEN)
see description of that species.

Distribution. - Poland - Campanian-Maastrichtian (Lublin Chalk). Czechoslovakia
Turonian-Coniacian. Germany - Senonian. USSR - Turonian-Maastrichtian, USA 
Upper Cretaceous.

Praehulimina taylorensis (CUSHMAN et PARKER, 1935)
(pl, 22 : 5 a, b)

1935. Bulimina taylorensis CUSHMAN et PARKER: 96, pl . 15: 3a, b.
1972. Praebulimina taylotensis (CUSHMAN et PARKER): HANZLIKovA: 77, pl. 18: 8, 9.
1985. Ptaebulimina taylorensis (CUSHMAN et PARKER); SLITER: 343, pI. 5: 8.

Material. - One specimen.

Dimensions (in mm):
IG Nos.: 46115/88/F
length 0.264
width QI~

Remarks. - The species was so far recorded only in the Maastrichtian of Moravia.
A characteristic feature of this species is a rich ornamentation of sharp costae which merge
to form a network of rectangular or polygona pattern. Only the aperturaI surface of the last
chamber and a distal part of the preceding chamber are smooth. The investigated specimen is
identical with the holotype. One should add to the description by CUSHMAN and PARKER
(1935) that each whorl consists of 3 chambers and that its transverse section is a triangle
with its corners rounded.

Distribution. - Poland: borehole Telatyn IG-l - lower Maastrichtian. Czechoslo
vakia: Moravia - Maastrichtian. USA - Campanian (Taylor Formation). Eastern equa
torial Pacific : Mariana Basin - upper Campanian.
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Praebulimina uentricosa (BROTZEN, 1936)
(pI. 22: 10, 11)

1936. Bulimina uentricosa BROTZEN: 124, pI. 8: I a-e, text-fig. 42, 43.
1957. Praebulimina ventricosa (BROTZEN); HOFitER: 184, text-fig. 223.
1979. Praebulimina uentricosa (BROTZEN); KAPTARENKo-TsHERNousovA et al.: 139, pl. 53: 7a, b (with synonymy).
1981. Praebulimina reussi (MORROW); HART et al.: 214, pI. 7, 21: 5, 6.

Material. - More than two hundred well preserved specimens.

Dimensions (in mm):
IG Nos.: 46 116/88/F 46117/88/F 46118/88/F
length 0.384 0.360 0.312
width 0.360 0.264 0.240

Variability. - Variability is small and concerns mainly the test size and convexity of
chambers in a last whorl. In the investigated material there are specimens of two generations.
An initial part of the test is narrow, cuneate in the specimens of the microspheric generation B,
while it is rounded with the proloculus only slightly protruding or not protruding at all in
megalospheric generation A.

Remarks. - The Polish specimens are entirely consistent with the holotype. BROTZEN
(1936) has shown the differences between Bulimina ooulum REUSS, 1845 (B. reussi MORROW,
1934, nom. nov.) and B. ventrieosa STEMPROKOVA-jIROVA (1975) investigated the specimens
of B. ooulum REUSS 1845 from (Luzice - Chlornky). The specimens of B. ouulum REUSS
used by BROTZEN (1936) for comparison with B. ventrieosa came from Skalice village
located 20 km to W from Luzice. Coniacian deposits occur there in both cases. STEMPROKOVA
jIROVA 1975 considers BROTZEN'S species as junior synonym of the REUSS'S species. However,
she has no access to BROTZEN'S Swedish specimens for comparison. Her illustrations of the
specimens of Praebulimina reussi (MORROW) (STEMPROKovA-jIROVA 1975 tab. 4: 1-6) coming
from the type locality differ from P. ventrieosa (BROTZEN, 1936) in features listed by
BROTZEN (1936: 126-127). According to the present author's study, the specimens of P. reussi
(MORROW) from the middle Coniacian material from Brezno (Czechoslovakia) differ from
P. ventrieosa (BROTZEN) in features listed by BROTZEN (1936).

Distribution. - Poland - Turonian-lower Maastrichtian. Sweden - Senonian. Ger
many - middle Santonian-lower Campanian. France, England - Campanian. USSR 
Turonian-Maastrichtian.

Genus Pseudouoigetina CUSHMAN, 1927
Pseudouoigerina eristata (MARssoN, 1878)

(pI. 24: 6, 7)

1878. Uvigerina eristata MARSSON; 150, pI. 3: 20.
1927. Pseudouoigerina plummerae CUSHMAN: 115, pI. 23: 8 (fide ELLlS and MESSINA, Cat. of Foram.),
1945. Pseudouoigerina cristata (MARSSON); BROTZEN: 46, text-fig. 8, A, B.
1958. Pseudouoigerina cristata (MARSSON); WITWICKA: 201, pI. 10: 15a-c.
1963. Pseudouoigerina plummerae COSMAN; KAPTARENKo-TsHERNOUSOVA et al.: 113, pI. 27: 8a, b, w.
1972. Pseudouoigerina cristata (MARssON); HANZLlKOVA: 86, pI. 19, 18: 19 (with synonymy).
1974. Pseudouoigerina plummera« CUSHMAN; GORBENKO: 55, pI. 9: 9 (with synonymy).
1981. Pseudouoigerina cristata (MARSSON); HART et al.: 216, pI. 7, 22: I, 2.
1984. Pseudouoigerina plummerae CUSHMAN; OLSSON and NYONo: pI. 3: 6.
1984. Pseudouolgerina eristata (MARSSON); GAWOR-BIEDOWA and WITWICKA: 250, pI. 81: I, 2.

46148/88/F
0.264

0.144

46147/88/F
0.312

0.168

Material. - More than 300 well preserved speCImens.

Dimensions (in mm):
IG Nos.: 46146/88/F
length 0.360

wi~h ~I~
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Variability. - It is expressed mostly in test ornamentation. Test surface can be smooth,
or ornamented. Ornamentation can be developed as fine papillae and spines on chamber
surface in the initial part of the test, or the papillae and spines may cover the surface of
all chambers. Double longitudinal costae can also be the subject to variation.

Remanks, - The specimens described by CUSHMAN (1927), and later on by Soviet stu
dents, under the name Pseudouvigerina plummerae CUSHMAN display all the characters of P. cristata
(MARSSON).

Distribution. - Poland: Polish Lowlands - Maastrichtian. America and Europe:
Boreal and Mediterranean provinces - Maastrichtian.

Pseudouvigerina rugosa (BROTZEN, 1945)
(pI. 25: 12a, b, 13)

1945. Pseudouoigerina rugose BROTZEN: 47, pI. I: 7.
1966 . Reussella rugosa (BROTZEN); HOFKER: 38, pI. 5 : 31, 59, pI. 10: 101 (with synonymy).

rum 1980. Pyramidina rugosa (BROTZEN)j BERTELS: 67, pI. 2: 14.

46145/88/F
0.168
0.120

46144/88/F
0.240
0.120

Material. - Ten well preserved specImens.

Dimensions (in mm):
IG Nos.: 46143/88/F
length 0.264
width 0.144

Variability. - It is small and expressed in test proportions (test of equal width
along the whole length, or slightly increasing in width with growth, reaching its maximum
at the height of 3 youngest chambers), in test ornamentation (fine densely spaced papillae
cover the entire test surface or they are lacking on the surface of two youngest chambers),
and in height of a neck equipped with round aperture on the top.

Remarks, - Specimens derived from the Lublin Chalk are entirely consistent with the
holotype description. They agree with the illustrations of this species given by HOFKER (1957,
1966). The only difference is in a loop-shaped aperture and a lack of the apertural neck in
HOFKER'S specimens. In the investigated material, only one specimen without apertural neck
occurs. HOFKER (1957: 218-219) presented his opinions concerning phylogenetic development
of this species. According to him, this species should be placed, as it was already done by
BROTZEN (1945), in the genus Pseudouvigerina. This is substantiated by the presence of the aper
tural neck in specimens of this species, as well as by all other features. The specimens assigned
to this species by BERTELS (1980) from the middle Maastrichtian of Argentina differ from
P. rugosa BROTZEN in having flat apertural surface with loop-shaped aperture supplied with
a lip, as well as in having rather round than triangular transverse section of the test.

Distribution. - Poland - upper Campanian-Maastrichtian (Lublin Chalk). Sweden,
Netherlands - Maastrichtian.

Pseudouvigerina telatynensis sp. n.
(pI. 24: I, 2)

Holotype: Specimen IG Nos. 46149/88/F, in pl. 24: I.
Paratypes: Specimen IG Nos. 46150/88/F, 46151/88/F, in pI. 24: 2.
Type horizon: Lower Maastrichtian.
Type locality: Borehole Tclatyn IG-I, depth 239.0 m.
Derioation of the name: From the name of the village Telatyn.
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Diagnosis. - Test small, elongated, with round transverse section; two youngest chambers
arranged biserially. Chambers (except for the two youngest) are wider than high, convex and
covered with fine spines. Aperture round situated on a low neck with a narrow lip turned i n
side out.

Material. - Ten well preserved specimens .

IG Nos. :
length
width

Dimensions (in mm ) :
Holotype

46J4.9/88/F
0.240
0.096

Paratypes

46150/88/F 46151/88/F
0.240 0.192
0.120 0.120

Description. - Test small, elongated, supplied with the protruding initial chamber
very poorly and nearly equally expanding with growth along the whole length, round
in transverse section. All chambers (except the two youngest) arranged triserially and
tightly packed, wider than high, convex, with rectangular outline. Chamber surface covered
with numerous fine papillae and spines in the proximal part. Septal sutures slightly depressed,
oriented perpendicularly to the vertical test axis. The two youngest chambers may be arranged
biserially, elongated toward the top and higher than wide, devoid of ornamentation. The
youngest chamber turning into a narrow neck. Aperture round with a narrow collar
shaped lip.

Variability. - It is expressed in test shape, which can be elongated or barrel-shaped,
in size of the two youngest chambers occupying 1/3, or 1/2 (in barrel-shaped specimens) of
the test length, and in possibility of a slight twist of the test along its vertical axis.

Remarks. - The species under discussion, especially barrel-shaped specimens, resembles
mostly Pseudouvigerina californica SLITER. It differs from the latter species in presence of orna
mentation on the chamber surface. From P. rugosa BROTZEN it differs in having round transverse
section, nearly cylindrical or barrel-shaped test, and in slightly elongated (toward the top)
two youngest chambers, as well as in absence of two poorly marked edges on chamber
margins.

Distribution. - Poland - Lower Maastrichtian (Lublin Chalk).

Genus Pyramidina BROTZEN, 1948
Pyramidina cimbrica (BROTZEN, 1945)

(pI. 23: I, 2)

1937. Angulogerina cimbrica TROELSEN: nomen nudum.
1945. Pseudouoigerina cimbrica TROELSEN; BROTZEN: 47, pI. I: 8, 9, text-fig. 8. C.
1957. Reussella cimbrica (TROELSEN) (BROTZEN, 1945); HOFKER: 219, text-fig. 265k, 271.
1962. Reussela cimbrica (TROELSEN); HILTERMANN and KOCH: 318, pI. 47: 7.
1966. Reussela eimbrica (TROELSEN); HOPKER: 72, pi . 13: 48-50.
1972. Rsussela cimbrica (BROTZEN); HANZLIKOVA: 85, pI. 19: 20.
1977. Reussela cimbrica (BROTZEN); KOCH: 60, pI. 17: 10.
1984. Pyramidina cimbrica (BROTZEN) ; GAWOR-BIEDOWA and WITWICKA: 242, pI. 80: 3-5.

Material. - Thirty variously preserved specimens.

Dimensions (in mm):
10 Nos.: 46122/88/F 46123/88/F 46124/88/F
length 0.288 0.240 0.192
width 0.120 0.108 0.120

Variability. - It is expressed in degree of elongation of the ultimate chamber, degree of
concavity of test walls and sutures as well as in development of margins. The margins can
be narrow with a narrow keel, or slightly wider, serrate in effect of a slight projection
of chambers.
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Remarks. - The investigated specimens differ from those described by BROTZEN (1945),
HOFKER (1957, 1966) and KOCH (1977) in absence of ornamentation developed as small spines
on both margins and sutures, sometimes also on chamber surface. They differ in the margins
less serrate than those presented by HANZLIKOVA.

Distribution. - Poland: Polish Lowlands - upper Maastrichtian-Danian. Denmark,
Belgium, Netherlands, Czechoslovakia - Maastrichtian. Germany - Maastrichtian, Danian.

Pyramidina minuta (MARSSON, 1878)
(pI. 23: 7, 8)

1878. Tritaxia minuta MARRSON: 162, pI. 4: 31.
1948. Bulimina {Reussella} paleocenica BROTZEN: 61, pI. 6: 5, 6.
1957. Reussella paleocenica BROTZEN; HOPKER: 211, text-fig. 256 (partim), 258.
1965. Bulimina paleocenu:a BROTZEN; POZARYSKA: 98, pI. 15: 4 (with synonymy).
1964. Reusulla minuta (MARRsON); FRElMAN: 284, pI. 62: 3-12 (with synonymy).
1966. Reussella paleocenica BROTZEN: HOPKER: 16: 45.
1968. Bulimina paleocenica BROTZEN: POZARYSKA and SZCZECHURA: 48.
1973. Pyramidina paleocenu:a (BROTZEN); GAWOR-BIEDOWA: pI. 1: 6.
1979. Reussella minuta (MARssON); KAPTARENKo-TsHERNOUSOVA et al.: 140, pI. 54: 3 (with synonymy).

Material. - More than a hundred well preserved specimens.

Dimensions (in mm):

IG Nos.: 46125/88/F <t6126/88/F 46127/88/F
length 0.312 0.264 0.192
width 0.120 0.096 0.096

Variability. - It is expressed in number of whorls (usually 5-7), degree of sharpening
of the initial part of the test, degree of rounding of the test margin (sometimes narrow margins
with invisible chambers), in degree of chamber convexity and suture depression (chambers
are never strongly convex and sutures deeply depressed). Variability also concerns incision
of the test margins and elongation of the ultimate chamber resulting in narrowing of the youn
gest portion of the test. Some specimens are slightly twisted.

Remarks. - BROTZEN (1948: 62) considers that the species Bulimina (Reussella) paleocenica
differs from Tritaxia minuta MARSSON in more slender test which is longer and displays slightly
depressed sutures and clearly perforated test wall. All these characters are well within the
variability range of the species Pyramidina minuta (MARSSON) and therefore BROTZEN'S species
is regarded here as a junior synonym of the species Pyramidina minuta (MARSSON). The discussed
species is hardly changing in time. In the Maastrichtian material there are more specimens
showing a very narrow and sharpened initial part of the test than in the material from the
Paleocene where the specimens with slightly rounded initial part of the test dominate. It is
worth of noting that HOFKER (1957, 1966) observed the presence of Reussella paleocenica
BROTZEN already in the upper Maastrichtian deposits, while the Soviet students noted the
presence of Tritaxia minuta MARSSON in the Maastrichtian, as they included the Paleocene
representatives of this species into BROTZEN'S species.

Distribution. - Poland: Polish Lowlands - upper Maastrichtian-Paleocene. Germany,
Netherlands - upper Maastrichtian-Paleocene. Sweden, Denmark - Paleocene. USSR 
Maastrichtian-Paleocene.

Pyramidina prolixa (CUSHMAN et PARKER, 1935)
(pl, 23: 3, 4a, b, 5)

1935. Bulimina prolixa CUSHMAN et PARKER: 98, pI. 15: 5a, b.
1936. Reussella (?) buliminoides BROTZEN: 137, pl. 8: 8, text-fig. 48 (partim)
1957. Rsussella prolixa (CUSHMAN et PARKER); HOPKER: 209, text-fig. 255, 256 (partim) .



U PPER CRETACEOUS FORAMINIFERA FROM E POLAND

1961. Reussella maastrichtica LIPNIK: 43, pl . 2: 7 a- c .
1961. Reussella buliminoides BRoTZEN; AKIMEz : 186, pl . 18 : 12.
1964. Bulimin a omskensis KlssELMAN: 279, pI. 6 1: 11-15.
1966. Reussella prolixa (CuSHMAN et PARKER): HOFKER: 37, pl. 5: 37 , p. 58, pI. 10: 98, p. 72, pI. 13 : 45.

1967. Praebulimina prolixa (CUSHMAN et PARKER) ; K ENT: 1443 , pl. 183: 5.
1968 . Pyramidina prolixa (CUSHMAN et PARKER) ; SLITER: 86, pI. 12 : 7, 8 (with syn onymy).

1972 . Pyramidina prolixa (CUSHMAN et PARKER) ; BERTELS: 337, pI. I : 12 a, b .
1972. Pyramidina prolixa (CUSHMAN et PARKER) ; HANZLIKOVA: pl. 78, pl. 19: I.
1974. Reussella maastrichtica LIPNIK; GORBENKO: 52, pl. 8: 9a-b (with synonymy) .

1979. Reussella maastrichtica LIPNIK; KAPTARENKo-TsHERNOUSOVA et al.: 140, pl. 54 : 2a, b, w ,
1982 . Praebulimina prolixa (CUSHMAN et PARKER) ; PETTERS : 57, pI. 6 : 1.
1986. Bulimina prolixa CUSHMAN et PARKER; BUTT: pl, 1: 5.

Material. - Fifty five well preserved specim ens.

121

Dimensions (in mm):

IG Nos. : 46 I28/88 /F
length 0.240

width 0.100

46 129/ 88/F
0.192

0.096

46130/88 /F
0.168

0.096

Variability. - Variability is small and expressed in number of whorls (6-8), in degree
of chamber convexity and suture depression (chambers round or rectangular in outline, more
or less convex), and in parallel or somewh at twisted configuration of three chamber rows in
relation to the vertical test axis.

Remarks. - Taking into consid eration th e test shape, a subtriangular outline
nearly spherical chambers organized in three rows, number of whorls, and size, the
species Reussella (?) buliminoides BROTZEN, 1936, Reussella maastrichtica LIPNIK, 1961, and Buli
mina omskensis KISSELMAN, 1964 are regarded here as junior synonyms of the species under
discussion. Subspecies of this species, differing from the nominal species in being 2 and 1/2 to
3 times higher than wide (in th e nominal species it is only 2 and 1/2 times high er than wide),
and in greater number of whorls (8-9 instead of 6-7), occur in both, th e USA (Colorado)
and Equatorial Mrica (Gabon). The African sub species is named Bulimina (Praebuli
mina?) longa KLAsz, MAGNE et RAT, 1963, th e subspecies from Colorado (KENT 1969: 1444)
is called Praebulimina prolixa longa KENT, 1967, and Praebulimina prolixa elongata KENT, 1969
(KENT 1969 : 1441). The African subspecies differs from the Am eri can one in having convex
chambers, and especially in clearly depressed ap ertural surfac e of th e ultimate chamber. Slender
specimens similar to the subspecies Praebulimina prolixa elongata K ENT have been noted in the
investigated material.

Distribution. - Poland - uppermost upper Maas trichtian (Lub lin Ch alk ); Denmark,
Czechoslovakia - Maastrichtian. Netherlands, Germany - uppermost Campanian. USSR
Santonian-Maastrichtian. Sweden - upper Emsherian-Lower Santonian. USA - Campanian
Maastrichtian. Argentina - Middle Maastrichtian. Libya - Lower Campanian. West
Mrica - Campanian-Maastrichtian.

Pyramidina pseudospinulosa (BROTZEN, 1945)
(p I. 24: 5)

1945. Reussella pseudospinulosa T ROELSEN; BROTZEN: 46, pI. I: 6.

1957 . Reussella pseudospinulosa TROELSEN; (BROTZEN) ; HOFKER: 2 12, text-fig. 259,260.

1979 . Reussella pseudospinulosa TROELSEN; KAPTARENKO-TsHERNOUSOVA et al.: 141, pl. 54: 16a, b (with synonymy).

1984 . Pyramidina pseudospinrdosa (BROTZEN); GAWOR-BJEDOWA and W ITWICKA : 243 , pI. 77: 8,9 (with synonymy).

non 1984. Reussella pseudaspinulosa TROELSEN; NYONO and OLSSON: 474, pl. 3 : 17.

non 1985. Pyramidina pseudospinulosa (T ROELSEN); SLlTER: 343, pI. 5 : 16.
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Material. - More than a hundred well preserved specimens.

Dimensions (in mm):

IG Nos.: 46430/88/F
length 0.480
width 0.312

46431/88/F
0.348
0.288

46432/88/F
0.216
0.120

Variability. - It concerns thickening ofsutures (nearly flat to clearly elevated in the form
of rather wide and high edges bordering chambers) and in degree of chamber projection on
three angles of the test (tightly packed or projecting). In some specimens the initial part of the
test is covered with very fine spines. The chamber surface is densely and evenly covered with
fine pores on poorly concave sides of the test.

Remarks. - The name Reussella pseudospinulosa was mentioned by TROELSEN 1937 in the
manuscript. In 1937 TRoELsEN (fide BROTZEN 1945: 46) gave a stratigraphic range of this
species in the Danish Chalk. BROTZEN 1945 was the first to illustrate and to describe the speci
mens of this species but he did not demonstrate their identity with the TRoELsEN material.
According to ICZN (1961 art. 13) BROTZEN (1945) should be regarded as the author of Reussella
pseudospinulosa. The investigated species belongs to the genus Pyramidina BROTZEN, 1948, as it is
shown by an aperture typical for the genus. In general shape the considered species resembles
mostly Reussella cushmani BROTZEN, 1936, from which it differs in having less concave sides,
sharp and serrate angles and the sutures evenly covered with spines. In shape of the test and
sutura1 ornamentation it resembles also Pyramidina szajnochae (GRZYBOWSKI), the species which
is its closest relative, differing from it in being 2 times smaller, in lacking ofsharp raised limbate
carinate sutures projecting from test angles to form spines. The specimens assigned to this
species by NYONG and OLSSON (1984) and SLITER (1985) differ from it in having rounded,
not serrate test angles and in different test shape. They belong, perhaps, to the species Pyramidina
triangularis (CUSHMAN et PARKER).

Distribution. - Poland: Polish Lowlands - upper Turonian-Maastrichtian. Denmark
Santonian-middle Maastrichtian. Sweden - Santonian-lowermost Maastrichtian. Germany,
Netherlands - Campanian. USSR: Belorussia and Dnepropetrovsk-Donetz Basin - Cam
panian-Maastrichtian.

Pyramidina rudita (CUSHMAN et PARKER, 1936)
(pI. 23: 6a, b)

1935. Bulimina omata CUSHMAN et PARKER: 97, pI. 15: 4.
1936. Bulimina rudita CUSHMAN et PARKER: 45 (fide ELLIS and MESSINA, Cat. of Foram.).
1936. Reussella minima BROTZEN: 136, pI. 8: 6, text-fig. 48 (partim).
1957. Reussella minima BROTZEN; HOFKER: 208, text-fig. 254.
1968. Pyramidina rudita (CUSHMAN et PARKER); SLlTER: 86, pI. 12: 12 (with synonymy).

1972. Pyramidina minima (BROTZEN); HANZLIKOVA: 78, pI. 18: 17-19.
1985. Pyramidina rudita (CUSHMAN et PARKER); SLITER: 343, pI. 5: 17.

Material. - Twenty five variously preserved specimens.

Dimensions (in mm):

IG Nos.: 46131/88/F
length 0.192
width 0.096

46 I 32/88/F
0.168
0.084

46133/88/F
0.132
0.072

Description. - Test very small, rapidly expanding with growth, (which results in the
shape of overturned pyramid), with a triangular transverse section and widely rounded margins.
It consists of 4 to 5 whorls. Chambers arranged in three rows, poorly convex, septal and spiral
sutures slightly depressed. Test surface rough. Under SEM it is visible that the surface is eo-
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vered with numerous evenly distributed perforated nodes. Aperture slit-like situated on the top
of the ultimate chamber and extends to its base.

Variability. - It is small and expressed in pyramidal or wedge-like shape of the test, and
in chamber convexity.

Remarks. - The specimens of this species displaying elongated (wedge-shaped) test
resemble Pyramidina prolixa (CUSHMAN et PARKER). They differ from that species in smaller
number of whorls (4--6 instead 6-8), in poorly convex chambers and nearly invisible sutures,
as well as in presence of nodes covering entire test surface. These nodes are visible only under
SEM. In optical microscope the test surface appears to be rough. This roughness hides sutures.
Test shape, its size, chamber shape and arrangement and number of whorls indicate that the
specimens described by BROTZEN (1936) as Reussella minima belong in fact to Pyramidina rudita
(CUSHMAN et PARKER). Spines or other thickenings cover only proximal part of the test in the
Swedish specimens.

Distribution. - Poland - Campanian-Maastrichtian (Lublin Chalk). Sweden - Conia
cian-Santonian. Netherlands, Germany - Campanian. Czechoslovakia - Maastrichtian.
USA - Coniacian-Maastrichtian. Western Equatorial Pacific: in the eastern Mariana
Basin - upper Campanian-Maastrichtian.

Pyramidina szajnochae (GRZYBOWSKI, 1896)
(pI. 24: 8, 9, 10)

1896. Vemeuilina szajnochae GRZYBOWSKI: 287, pI. 9: 19.
1959. Reussella szajnochae (GRZYBOWSKl); LISZKOWA: 69, pI. 3: 3,4, 5 (with synonymy).
1972. Reussella szajnocha« (GRZYBOWSKI); HANzLlKOVA: 85, pI. 20: 9-11 (with synonymy).
1981. Reussella (Pyramidina) szajnochae (GRZYBOWSKI); LISZKA and LISZKOWA: 180, pI. 3: 9a-d.
1981. Reussella szajnochae szajnochae (GRZYBOWSKI); HART et al.: 216, pI. 7, 22: 8.
1983. Reussella szajnochae (G RZ YBOWSKI) ; BECKMANN et al.: 113, pI. 5: 8.
1983. Reussella szajnochae (GRZYBOWSKI); HAGN and HERM: 623, pI. 2: 21.
1984. Reussello szajnochae (GRZYBOWSKI); LISZKOWA and MORGlEL: 250, pI. 126: 1-4.
1985. Reussella szajnochae (GRZYBOWSKI); SLITER: pI. 6: 10-12.
1988. Rsussella szajnochae (GRZYBOWSKI); PERYT: pI. 2: 12, 13.

Material. - More than fifty well preserved specimens,

Dimensions (in mm):
IG Nos.: 4614O{88{F
length 0.816
width 0.408

46141{88{F
0.600
0.408

46 I42{88{F
0.480
0.360

Variability. - It is very high and concerns nearly all characters, especially size and
ornamentation of a test. There are specimens representing two generations. Specimens of the
generation B (microspheric) are larger than those of the generation A (megalospheric), and
sharp at the initial part of the test and rather rapidly expanding with growth. The specimens
of the generation A are stout. Variability of ornamentation is expressed in different degree
of raising of sutures, and different degree of projection of the limbate suture from the test
angles.

Remarks. - The investigated specimens are entirely consistent with the holotype. The
species shows an aperture typical for the genus Pyramidina BROTZEN.

Distribution. - Poland - Campanian, sporadically lowermost Maastrichtian (Lublin
Chalk); Outer Carpathians - Senonian; Pieniny (Klippen Belt) - Maastrichtian. Austria
Senonian. Czechoslovakia, USSR - Upper Senonian. Italy, Germany, Romania - Cam
panian-Maastrichtian. England - upper Campanian and upper Maastrichtian. Spain 
Santonian-Maastrichtian. USA: California - Santonian-Campanian. Western Equatorial
Pacific: eastern Marina Basin - Campanian-Maastrichtian,
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Pyramidina triangularis (CUSHMAN et PARKER, 1935)
(pI. 23: 9a, b, 10)

1935. Bulimina triangularis CUSHMAN et PARKER: 97-98, pI. 15: 6a, b.
1961. Reussella triangularis (CUSHMAN et PARKER) ; AKIMEZ: 187-188, pI. 18: 15a, b, 16a, b (with synonymy).
1968. Pyra midlna triangularis (CUSHMAN et PARKER); SUTER: 87, pI. 12: 11 (with synonym y).
1972. Pyramidina triangularis (CUSHMAN et PARKER); HANZUKOVA: 78-79, pI. 18: 20, 21.
1971. Reussella triangularis (CUSHMAN et PARKER) ; GoRBENKO: 51, pI. 8: 7.
1985. Pyramidina triangularis (CUSHMAN et PARKER) ; SUTER: 343, pI. 5: 18-19.

Material. - Fifty well preserved specimens.

Dimensions (in mm):
IG Nos.: 46 134/88/F 46 I 35/88/F 46136/88/F
length 0.288 0.264 0.240
width 0.192 0.168 0.168

Variability. - It is high and expressed in test proportions (tests displaying nearly equal
width along the whole length dominate), in degree of chamber convexity (chambers poorly
convex, or rather strongly convex and slightly overlapping each other, on both test margins
and on lateral sides of the test, thus masking sutures) and in ornamentation of the initial part
of th e test. In the initial part of th e test, the chamber surface may be covered with fine or thick
evenly but irregularly distributed pores. The pores may be arranged in rows and fine spine
may occur on the surfac e of the oldest chambers.

Remarks. - The investigated specimens differ from the holotype in lacking ribs on
chamber surface in the lower part of the test. All other features are nearly identical. Polish
specimens are very close to those described by AKIMEZ (1961) from the Campanian and
Maastrichtian deposits of Byelorussia. The discussed species is probably conspecific with Bulimina
trigona CHAPMAN, 1892. BARR and CORDEY (1964), who investigated CHAPMAN'S collection
and designated the lectotype of B. trigona CHAPMAN, consid er that the difference between these
two species is in fine elongated ribs present on the test surface in its lower part in B. triangularis
CUSHMAN et PARKER, 1935. Thus it seems that the investigated specimens are closer to the
English than to th e American ones as they lack such ribs in the initial portion of the test. All
the remaining characters are id entical in both species. These delicate ribs originate in speci
mens which have pores arranged in rows. The test surface between these rows of perforations
is slightly convex and forms elongat ed ribs. Despite the fact that the specific name B. trigona
is older than B. triangularis, it can not be used according to ICZN as nomen oblitum. It seems that
it had not been used between 1892 and 1964 i. e. over 50 years.

Distribution. - Poland - Campanian-Maastrichtian (Lublin Chalk ). USA, France 
Campanian. Germany, Netherlands - Santonian-lower Campanian. England - Coniacian.
Sweden - Senonian. Switzerland, Czechoslovakia - Senonian. USSR - Campanian
Maastrichtian. Western Equatorial Pacific: in th e eastern part of the Mariana Basin - Cam
panian-Maastrichtian.

Famil y Biedafranciszkinidae fam. novo

Type genus: B iedafranciszkina gen. novo
Derivation of1lllme : from the name and first name of the famous Polish paleontologist FRANCISZEK BIEOA
Stratigraphical and geographical range: Upper Cretaceous - lower Eocene. Poland: Lublin region, Campanian and

Maastrichtian. Trinidad, upper part of the Lizard Spri ngs Marls, upp er Paleocene and lower Eocene. Germany,
Austria - Paleocene.

Diagnosis. - Test high trochospiral, 3 to 4 chambers in whorl, chamber interior divided
into chamberlets, surface rough covered with papillae which can be perforated at the summit.
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Convex lobes visible on the test surface. Test wall calcareous, unilamellar, optically radial.
Aperture loop-like situated on apertural surface.

Remarks . - In test coiling, its shape and shape and location of the aperture this family
is close to family Turrilinidae CUSHMAN, 1927 and family Buliminidae JONES, 1875. It differs
from them, as well as from other families of the superfamily Buliminacea JONES, 1875, in having
chambers divided into chamberlets, rough test surface and perhaps in absence of tooth plate.

Genus Biedafrandszkina gen. novo

TyJM species: BuJiminella beaumonti CUSHMAN et RENZ, 1946.
Straligraphical and geographical range: Upper Cretaceous - lower Eocene. Poland, Lublin region - Campanian and

Maastrichtian. Trinidad, Lizard Springs Marl, upper Paleocene, lower Eocene, Germany, Austria - Paleocene.
Diagnosis: As for the family.

Biedafranciszkina beaumonti (CUSHMAN et RENz, 1946)
(pI. 24: 3, 4a, b)

1946. BuJiminella beaumonti CUSHMAN et RENz: 36, pI. 6: 7a~ (fide ELLlS and MESSINA, Cat. of Foram.),
1962. Buliminella beaumonti CUSlIAlAN et RENz; HILLEBRANDT: 75-76, pI. 5: 25a, b, c.

Material. - More than a hundred variously preserved specimens.

Dimensions (in mm):
IG Nos.: 46137/88/F
length 0.312
width 0.216

46138/88/F
0.216
0.168

46139/88/F
0.168
0.144

Description . - The original description by CUSHMAN and RENZ (1946) should be supple
mented by following characters: test consists of 4 whorls, initial whorls are poorly visible, final
whorl occupies 2/3 of the whole length, chamber interior (especially in the final whorl) divided
into chamberlets which is expressed on the surface as convex lobes, the most so at a spiral suture.
Test surface rough and covered with papillae with perforation at the top. Apertural surface
of the last chamber reniform and flat. Aperture with narrow lip.

Variability. - It is high and expressed in size (see dimensions), degree of roughness of
the test surface, degree of convexity of lobes (well visible in all chambers, or nearly invisible),
in degree of chamber convexity and septal and spiral suture depression.

Remarks. - Polish specimens are identical with the holotype. The fact that lobes are
expression of the chamber division into chamberlets has been found in damaged specimens.
Roughness of entire surface of the test is visible in SEM under magnification 1000 X (pl, 24:
4 b). In well preserved specimens, the roughness is visible also under binocular microscope
under low magnifications. Test surface in this species is the same as in same planktonic
foraminifera, e.g. Rugoglobigerina. HILLEBRANDT (1962) considers Buliminella grata PARKER
et BERMUDEZ var. convoluta MALLORY, 1959 as probably synonymous with the species
discussed. Lobe-like incisions on sutures in Bulimina grata PARKER et BERMUDEZ, 1937 may
express the chamber divisions into chamberlets. If so, then this species having 4 cham
bers in whorl may belong to the genus Biedafranciszkina. The same concerns Buliminella
grata var. convoluta MALLORY which is in fact very similar to Biedafranciszkina beaumonti
(CUSHMAN et RENz). The most similar to our species is the specimen presented by CHALILOV
(1948, pl. 5: 5a, b) as Verneuilina sp. from the Paleocene and Eocene of Small Balkhan (USSR).
The roughness of the test could be misleading for CHALILOV and may lead to assignment of
his specimens to aranaceous forms. If in the future these specimens are shown to be calcareous,
then it should be included in the species B. beaumonti (CUSHMAN et RENz).
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Distribution. - Poland - Campanian-Maastrichtian (Lublin Chalk). Germany, Austria:
Bavarian Alps - Paleocene. Perhaps also USSR: Small Balkhan - Paleocene - Eocene.
Trinidad - upper Paleocene - lower Eocene (upper part of the Lizard Springs Marls).

Biedafranciszkina polonica sp. n.
(pI. 25: 8, 9a, b, 10, 11)

Holotype: Specimen IG Nos.: 46411/88/F in pI. 25: 8.
Paratypes: IG Nos. 46412/88/F, 46413/88/F, 46414/88/F, in pI. 25: 9a, b, 10, 11.
Type horizon: Lower Maastrichtian.
Type locality: Lublin IG-2 borehole, depth 432.80 m.
Derivation of the name: from the name of my country Poland.

Diagnosis. - Test triserial, wedge-shaped, triangular in transverse section, corners
rounded. Sutures depressed and incised as bays. Test consists of 5 to 6 whorls, covered with
papillae except for distal parts of two or three youngest chambers.

Material. - Over thirty variously preserved specimens.

IG Nos.:
length
width

Dimensions (in mm):
Holotype

46411/88/F
0.312
0.216

Paratypes
46412/88/F 46413/88/F

0.336 0.192
0.216 0.216

Description. - Test triserial, wedge-shaped, weakly twisted along the vertical axis, rapidly
and considerably (but evenly) expanding with growth. Transverse section triangular with
rounded corners ; test surface rough and covered with papillae. The ornamentation is absent
from distal parts of two or three youngest chambers. Test consists of 5 to 6 whorls. Chambers
well visible especially in younger whorls. Interior divided into chamberlets, which is expressed
as convexities on the surface and results in a grape-like aspect of the test. Apertural surface
poorly convex. Aperture as characteristic of the genus, extending from the top of a chamber
to its base.

Variability. - It is small and expressed mainly in degree of ornamentation of the test
surface. Convexities on the chamber surface expressing internal subdivision are the subject to
variation. They can be elongated or oval. In the investigated material, there are specimens
on different developmental stages (from 3 to 5 whorls).

Remaeks, - The studied species resembles mostly Pyramidina triangularis (CUSHMAN et
PARKER) and Bulimina strobila MARIE in triserial test and in its shape. It differs from both these
speci es in displaying subdivision of chambers into chamberlets, convexities on the chambers
surface, bay-shaped sutures and papillae on the test surface.

Distribution. - Poland - Maastrichtian (Lublin Chalk).

Superfamily BulUninacea lONES, 1875
Family Bn1irnjnjdae lONES, 1875

Genus Praeglobobulimina HOFKER, 1951
Praeglobobulimina imbricata (REUSS, 1851)

(pI. 23: 13a , b, 14)

1851. Bulimina imbricata R EUSS : 38, pl. 3: 7.
1851. Bulimina acuta REUSS: 38, pI. 3 : 8.
1928. Bulimina imbricata Rsuss; FRANKE: 159, pI. 14: 20.
1957. Praebulimina kickapooensis (COLE) ; HOFKER: 190, text-fig. 233, 234.
1964. Bulimina quadrata PLUMMER; FRIJMAN and KISELMAN in SUBBOTINA: 274, pI. 60: 10-16.
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1964. Bullmina imbricata Rstrss; VOLOSHINA: 120, pI. 3: 2, 3, 4, 5.
1974. Bulimina ovata d'ORBIGNY; SZCZECHURA and POZARYSKA: 53, pI. 5: 13.
1979. Praebulimina imbricata (Rzuss}; KAPTARENKO-TsHERNOUSOVA et al. : 13B, pl . 52: 6.

Material. - Fifty well preserved specimens.
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Dimensions (in mm):

IG Nos .: 46119/BB/F
length 0.672
width 0.288

46 I20/BB/F
0.600
0.2BB

46122/BB/F
0.456
0.264

Variability. - In the investigated material there are specimens of two generation. The
specimens of the microspheric generation B are higher than the specimens of the megalospheric
generation A. They are sharpened at the base, spindle-shaped, consisting usually of 4 whorls.
The specimens of the megalospheric generation are rounded at the base, with a visible large
proloculus, they display oval outline and usually consist of 3 whorls. In the specimens of the
both generations there are 3 chambers in initial whorls while in the youngest one only two.
Chambers outline is rhomboidal in both cases. Chamber surface poorly convex, sometimes
nearly flat. Septal sutures and a spiral suture are nearly flat to depressed. In some specimens
of the megalospheric generation A sutures are striated in a proximal part of the test. A slit-shaped
aperture extends from a top of the test to its base. A narrow tooth plate protruding from the
aperture is visible in most specimens.

ReDlarks. - The investigated specimens are consistent in all features with those derived
from the Lvov Chalk and illustrated by VOLOSHINA (1964) and with the Rzuss's (1851)
holotype of Praeglobobulimina imbricata which has been collected in the Lvov vicinity. The
discussed species is so similar to Bulimina ovata d'ORBIGNY that one can suspect that they may
be even conspecific. However, it differs from the holotype of B. ovata in less overlapping and less
convex chambers, in the lower youngest whorl and in a slit-like aperture. Lack of comparative
materials, especially those from the Vienna Basin precludes resolving the problem of con
specifity ofthese species. The specimens referred to in the synonymy and described under the
names Praebulimina kickapooensis, B. quadrata and B. ovata seem to be identical with Praeglobobuli
mina imbricata (Rsuss). B. quadrata PLUMMER may be a junior synonym of the discussed species.

Distribution. - Poland - upper Maastrichtian. Germany - Senonian. USSR - Maas
trichtian.

Superfamily Fursenkoinacea LOEBLICH et TAPPAN, 1961
Family Fursenkoinidae LOEBLICH et TAPPAN, 1961

Genus Coryphostoma LOEBLICH et TAPPAN, 1962
Coryphostoma plaita (CARSEY, 1926)

(pl, 25: 7)

1926. Bolivina plaita CARsEY: 26, pI. 4: 2 (jitk ELLIS and MESSINA, Cat. of Foram.).
1931. Loxostoma plaitum (CARSEY); PLUMMER: IB2, pI. 10: 5-7.
1937 c. Loxostoma plaitum (CARSEY) ; CUSHMAN: 169, pI. 20: 1--4.
1946. Loxostoma plaitum (CARSEY) ; CUSHMAN: 130, pI. 54: 10-14.
1947. Bolivina plaita GARSEY; VASSlLENKO and MJATLIUK: 204, pI. 2: 6a, b, 9a-e, 11a, b.
1957. Bolivina plaita CARSEY; HOFKER: 226 , text-fig. 27B, 279, 2BBa-e, 292a-e.
1961. Bolivina plaita GARSEY ; AKiMEz: 179, pI. 19: la, b, 2a, b, 3.
1962. Bolivina plaita GARSEY; EBENSBERGER: 7B, pI. 10: 17.
1964. Bolivina plaita GARSEY; BARANOVSKAJA and BULINNIKOVA in SUBBOTINA: 301, pI. 65: B, 9a, b, w, pI. 66: la, b, w,

2a, b, w, 3-5.
1964. Coryphostoma plaita (CARSEY); LOEBLICH and TAPPAN: C 733, fig. 600: Ba, b, 9.
1966. Bolivina plaita CARSEY; HOFKER: 26, pI. 3: 53, 39, pl , 6: 44.
196B. Coryphoslama plaitum (CARSEV); SLITER: 112, pI. 19: 13.
1970. Bolivina plaita GARSEYj NEAGu: 59, pI. 13: 21.
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1972. Coryphostoma plaitum (CARSEV); BERTELS: 350, pI. 3: 13a, b.
1972 . Coryphostoma plaita (CARSEV) ; HANZLIKOVA: 120, pI. 35: 6, 7.
1985. Coryphostoma plaitum (CARSEV); SLITER: 340, pI. 9: 15.

Material. - Twenty five variously preserved specimens.

Dimensi ons (in mm):
IG Nos.: 46155/88/F 46156/88/F 46157/88/F
length 0.768 0.648 0.480
width 0.168 0.120 0.144-
thickness 0.144- 0.096 0.096

Variability. - It is expressed in test size, tendency to uniseriality and test proportions
(test expansion is always small), in chamber number in each row (8-10, usually 8), in a degree
of twiting of the test along its vertical axis and in degree of suture depression.

Remarks. - The investigated specimens seem to agree with the holotype. They resemble
mostly the specimens illustrated by SLITER (1968, pI. 19: 13). CUSHMAN (1931) erected Loxo
stoma plaitum (CARSEY), var. limbosum, which differs in having thickened sutures.

Distribution. - Poland - upper Maastrichtian (Lublin Chalk). Europe, North and
South America - Campanian-Maastrichtian. Western and Equatorial Pacific: East Mariana
Basin - Maastrichtian.

Genus Coryphostomella GAWOR-BIEDOWA, 1987
Coryphostomella lublinensis GAWOR-BIEDOWA, 1987

(pI. 25: I, 2, 3, 4)

1987 . Coryphostomella lublinensis GAWOR-BIEDOWA : 64, pI. 27: la, b, pI. 28: 4.

Material. - Fifty well preserved specimens.

Dimensions (in mm):
IG Nos.: 46I58/88/F 46I59/88/F 46I60/88/F
length 0.446 0.432 0.288
width 0.240 0.192 0.120
thickness 0.048 0.048 0.048

Variability. - Variability is high and concerns mostly differences of a test shape (elon
gated and narrow, or widely oval ), and degree of chamber and suture convexity. Sutures
are flat or poorly depressed, or thickened in many specimens displaying wide test. These
thickennings are visible on pI. 25: 1, 2. Chamber surface is flat and smooth.

Remarks. - For description and comparison see GAWOR-BIEDOWA (1987).
Distribution. - Poland - upper Campanian-Iower Maastrichtian (Lublin Chalk).

Coryphostomella telatynensis GAWOR-BIEDOWA, 1987
(pI. 25: 5)

1987 . Coryphostomella telatynensis GAW OR- B IE DOWA : 65, pI. 23: 3, 4, pI. 27: 2a, b, pI. 28: 3.

Material. - Twenty well preserved specimens.

IG Nos.: 46I65/88/F 46I66/88/F 46I67/88/F
length 0.480 0.450 0.384
width 0.120 0.120 0.120
thickness 0.072 0.096 0.072

Variability. -----: It is expressed in a degree of chamber convexity and depression of sutures,
in a degree of visibility of chambers in the initial part of the test in a degree of lobation of the
test outline and elongation of the distal part of the youngest chamber in form of a neck.

Remarks. - For remarks see GAWOR-BIEDOWA (1987).
Distribution. - Poland - Maastrichtian (Lublin Chalk).
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Genus Fursenkoina LOEBLICH et TAPPAN, 1961
Fursenkoina polonica (GAWOR-BIEDOWA, 1992)

(pI. 25: 6)

1992. Fursenkolna polonka GAwoR-BmDowA: 77, pI. 1: I, 2.

Material. - Twenty five variously preserved specimens.
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Dimensions (in mm):
IG Nos.: 46152j88jF 46153j88jF 46154j88jF
length 0.384 0.264 0.288
width 0.120 0.072 0.096

Variability. - It is expressed in test size, degree of chamber visibility, a degree of test twist
along its length axis and in length of the two youngest chambers which can occupy 1/3 to 1/5
of the test length.

Distribution. - Poland - Campanian-lower Maastrichtian (Lublin Chalk).

Superfamily PleurostomeUacea REUSS, 1860
Family Pleurostomellidae REUSS, 1860

Subfamily PleurostomeUinae Rsuss, 1860
Genus Ellipsodimorphina A. SILVESTRI, 1901

Ellipsodimorphina cretacea (GAwoR-BIEDOWA, 1992)
(pI. 26: 3)

1992. Ellipsodimorphina cretacea GAwoR-BmDowA: 78, pl, 1: 3.

Material. - Ten variously preserved specimens.

Dimensions (in mm):
lG Nos.: 46184/88/F 46185j88/F 461B6/88jF
length 0.384 0.316 0.312
width 0.096 0.120 0.120

Variability. - It is expressed in degree of flattening of the initial, biserial part of a test
as well as in degree of convexity of cuneate chambers in the rest of the test. Initial part of the
test is bilaterally flattened, narrow, with tess-like arrangement of chambers and cuneate cham
bers strongly convex. Some specimens show initial part of the test similar to that in the
holotype, only poorly bilaterally flattened, and chambers well visible and poorly convex;
cuneate chambers are lessconvex than in the specimens discussed above. Proportions of the test
of all specimens are, however, usually the same and the test consists, of 3 nearly equal parts 
1/3 ofits length corresponds to a biserial part, 1/3 to cuneate chambers (2 or 3 of them) and 1/3
is occupied by the ultimate chamber. The biserial part of the test and the part with cuneate
youngest chambers are of equal length. In rare specimens, the part of the test with cuneate
chambers is the longest.

Remarks. - In shape of chambers in uniserial part of the test, which are compressed
vertically bubbles, the investigated species resembles Ellipsodimorphina pozaryskae sp. n. It differs
from this species in having a narrow and long biserial part (in comparison with a uniserial
one) and not protruding embrional chamber, in less numerous chambers in the uniserial part
(3-4 instead of 3-5), and in different shape of the youngest chamber.

Distribution. - Poland - Campanian-Maastrichtian (Lublin Chalk).

9 - Palaeontologia Polonica 5~
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Ellipsodimorphina hrubieszouxensis (GAWOR-BIEDOWA, 1992)
(pI. 26: 12, 13)

1992. Ellipsodimorphlna hrubieszouxensis GAWOR-BlBDOWA: 79, pI. 1: 4-6.

Material. - Fifteen variously preserved specimens.

Dimensions (in mm):
IG Nos.: 46187{88JF 46188{88{F 46189/88{F
length 0.360 0.360 0.288
width (uniserial
part of the tests) 0.120 0.148 0.120

Rem.arks. - For the remarks concerning intraspecific variability and comparisons of
this very characteristic species, with other species see GAWOR-BIEDOWA 1992.

Distribution. - Poland - Campanian-Maastrichtian (Lublin Chalk) .

Ellipsodimorphina pozaryskae sp. n.
(pI. 26, 18, pI. 27, 3)

Holotype: specimens IG No. 46190/88/F, presented in pl. 27: 3.
Paratypes: IG Nos.: 46191/88/F, 46192{88{F, in pI. 26: 18.
Type horizon: Lower Maastrichtian.
Type locality: Borehole Gorzk6w IG-I , depth 519 m.
Derivation of the /lame: From the name of the Polish micropaleontologist KRYSTYNA POZARYSKA.

Diagnosis. - Test elongated, rounded in transverse section, smooth; outline strongly
incised. Embrional chamber protruding downward, biserial part of the test very short, unise
rial part consists of strongly convex cuneate chambers, one of which can be larger than the
neighbouring ones. Youngest chamber elongated with small slit-like aperture on the top.

Material. - Eight well preserved specimens.

Dimensions (in mm):
Holotype Para types

IG Nos.: 46190{88/F 46191{88{F 46192/88{F
length 0.504 0.576 0.360
width 0.144 0.120 0.090

Description. - Test elongated, smooth and shining, finely and equally perforated. Outline
strongly incised, transverse section widely oval in the biserial part and rounded in the uniserial
one. Initial part of the test short consisting of one or two pairs of convex chambers and
a protruding initial chamber; it occupies 1/5 of the total length. There are 3-5 strongly
convex cuneate chambers in the uniserial part of the test. Chamber increase in size unequal,
the younger chambers being sometimes larger sometimes smaller than the older ones. Sutures
strongly depressed. The youngest chamber elongated or domed with a small, slit-like aperture
covered with narrow lip at the top.

Variability. - Intraspecific variability is high and expressed in degree of narrowing of
the initial portion of the test and in the presence of one or two chamber pairs in the biserial
part of the test, as well as in chamber convexity and shape, especially in the shape of the youngest
chamber. Chambers are cuneate or resembling slightly compressed bubbles. The youngest
chamber is narrowed in most specimens, and has its top sharp; in other specimens it is slightly
convex, narrowed but not sharp at the top. Variability concerns also a shape of the test as
a whole which results from the rate of chamber expansion with the test growth.

Rem.arks. - This species resembles Ellipsodimorphina complanata LIEBUS in chamber arran
gement, but it differs from it in being more slender and having rounded transverse section of
the test, more numerous chambers and the youngest chamber smaller and narrowed at the top.
For comparison with E. cretacea GAWOR-BIEDOWA see description of the latter.

Distribution. - Poland - upper Campanian-lower Maastrichtian (Lublin Chalk).
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Ellipsodimorphina rara (GAWOR-BIEDOWA, 1992)
(pI. 26: 11)

1992. Ellipsodimotphina rara GAWOR-BIEDOWA: 80, pI. 2: 4.
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Material. - Fifteen well preserved specimens.

Dimensions (in mm):
IG Nos.: 46193/88/F 46I94/88/F 46I95/88/F
length 0.480 0.408 0.264
width 0.120 0.144 0.096

Variability. - The range of intraspecific variability has been discussed elsewhere (GAWOR
BIEDOWA 1992). One can only add that the size of specimens is strongly differentiated (see
dimensions) and that most of the specimens have nearly equal width along the whole length.
. Remarks. - For comparisons see GAWOR-BIEDOWA (1992).

Distribution. - Poland - Maastrichtian (Lublin Chalk).

Ellipsodimorphina variabilis (GAWOR-BIEDOWA, 1992)
(pI. 27: 6, 7a, b)

1992. Ellipsodimorphina variabilis GAWOR-BIEDOWA: 81, pi. 2: I, 2.

Material. - Ten well preserved specimens.

Dimensions (in mm):
IG Nos.: 46196/88/F 46197/88/F 46198/88/F
length 0.432 0.408 0.380
width 0.120 0.120 0.096

Remarks. - For variability and remarks see GAWOR-BIEDOWA (1992).
Distribution. - Poland - lower Maastrichtian (Lublin Chalk).

Genus Ellipsoglandulina A. SILVESTRI, 1900
Ellipsoglandulina manifesta (FRANKE, 1928)

(pI. 27: 8a, b, 9)

1928. Ellipsog/andrJina manifesto Rztrss; FRANKE: 55, pI. 4: 32.
1946. Ellipsonodosaria subnodosa (Guppy) NUTIALLj CuSHMAN: 137, pl. 56: 30, 31.
1951. Ellipsog/andu/ina manifesto (REUSS); NOTH: 68, pl. 8: 4.
1956. Ellipsog/andrJina ellisi SAID et KENAWV: 146, pI. 4: 34.
1962. Ellipsaglandulina manifesta FRANKEj HILLEBRANDT: lOO, pI. 7: 23, 24.

Material. - Five well preserved specimens.

Dimensions (in mm):
IG Nos.t 46 I99/88/F 46200/88/F 46201/88/F
length 0.912 0.744 0.696
width 0.360 0.360 0.336

Rem arks . - The investigated specimens seem to be entirely consistent with those described
as E. manifesta by FRANKE, 1928 (non Glandulina manifesta REUSS, 1851). HILLEBRANDT(1962)
is right that FRANKE should be regarded as the author of the species E. manifesta because he
separated two species - Glandulina manifesta REUSS (pl. 4: 28) and E. manifesta (REUSS) (pl. 4: 32).
The above two genera differ in having various apertures.

Distribution. - Poland - Maastrichtian, perhaps also Turonian. Germany - Senonian
upper Paleocene. Austria - Senonian. Trinidad - Paleocene - Lower Eocene. Mexico
Paleocene. Egypt - Maastrichtian - Paleocene.
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Ellipsoglandulina uarsooiensis (GAWOR-BIEDOWA, 1992)
(pi. 26: 17, pI. 27: 18)

1928. Ellipsoglandu/ina elongata REUSS; FRANKE: 55, pI. 4: 31, 36.
1992. Ellipsoglandu/ina varsoviensis GAWOR-BiEDOWA: 82, pi. 2: 7, 8.

Material. - Ten well preserved specimens.

Dimensions (in mm):
IG Nos. : 46202/88/F 46203/88/F 46204/88/F
length 1.560 1.440 1.200
widt h 0.432 0.528 0.504

Remarks. - Specimens representing various developmental stages (from 2 to 6 chambers)
have been found in the investigated material. The holotype (GAWOR-BIEDOWA 1992, pI. 2: 7)
represents immature specimen. The mature specimens are the paratype illustrated by GAWOR
BIEDOWA (1992, pI. 2: 8) and that illustrated in the present paper (pI. 27: 18). For variability
and remarks see GAWOR-BIEDOWA (1992).

Distribution. - Poland - Campanian-Maastrichtian (Lublin Chalk). Germany 
upper Senonian.

Genus Ellipsoidella HERoN-ALLEN et EARLAND, 1910
Ellipsoidella divergens (STORM, 1929)

(pI. 27: 1, 2)

1929. Ellipsodimorphina divergens STORM: 54, fig. 10 (fide ELLlS and MESSINA, Cat. of Foram. ).
1970. Ellipsoidella divergens (STORM) ; NEAGU: 73, pI. 31: 28-30.
1984. Ellipsoidella divergens (STORM); NYONG and OLSSON: 473, pI. 5: 2.

Material. - Eight well preserved specimens.

Dimensions (in mm):
IG Nos. : 46205/88/F 46206/88/F 46207/88/F
length 1.320 0.984 0.672
width 0.432 0.384 0.264

Description. - T est of nearly equal width along the whole length, only the youngest
chamber wider than the rest of the test. Test outline very weakly incised or smooth, transverse
section round, surface shining, smooth, finely and equally perforated. Cuneate chambers
biserially arranged and closely appressed, nearly invisible in the initial part of the test. Above
they are alternating (3-4 chambers). Chamber surface very poorly convex, sutures weakly
depressed and straight, arranged more or less obliquely, depending on how many chambers
are cuneate. The ultimate chamber domed convex, of nearly equal height and width, with
slit-like aperture at the top. Roof-like lip partly covers the aperture from the top.

Variability. - It is expressed in degree of visibility of chambers in the initial part of-the
test and in degree of chamber convexity.

Remarks. - It seems that the specimens from Poland differ from the holotype in having
the youngest chamber more convex and well separated from the preceding one.

Distribution. - Poland - Campanian - Maastrichtian (Lublin Chalk). Czechoslova
kia - upper Turonian. Romania - Campanian. North America - probably Carnpanian
-M aastrichtian.

Ellipsoidella gracillima (CUSHMAN, 1933)
(pi . 27: 4, Sa, b)

1933. Nodosarella gracillima CUSHMAN: 64, pi. 7: 14a, b.
1956. Nodosarella gracillima CUSHMAN: SAID and KENAWY: 145, pI. 4 : 27 (with synonymy).
1959. Nodosarella gracillima CUSHMAN; LISZKOWA: 73, pI. 4: 2a, b (with synonymy) .
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1960. Nodosarella gracillima CUSH~lAN; BELFORO: 75, pI. 20: 2.
1966. Ellipsoidella gracillima (CUSHMAN); HOFKER: 195, pI. 37: 45.
196B. Ellipsoidella gracillima (CUSHMAN); SLITER: 110, pI. 19: 12.
19B4. Ellipsoidella gracillima (CUSHMAN); NYONG and OLSSON: 473, pI. 5 : 6.

4621O/88/F
0.552
0.120

46209/BB/F
0.916
0.16B

Material. - Twenty well preserved specimens.

Dimensions (in mm):
IG Nos.: 4620B/BB/F
length 1.040
width 0.192

Variability. - Variability is expressed in the size, in degree of chamber convexity
and in pattern of arrangement and degree of depression of sutures. The initial biserial
part of the test is very short, pointed or rounded which may indicate the presence of two
generations i. e. micro- and megalospheric forms. There are from 3 to 7, but usually
4 chambers in the uniserial part of the test. In all specimens the chambers are slightly
convex. In the specimens pointed in the initial part and having widely wedge-shaped,
sutures are slightly oblique and depressed. Sutures are parallel, straight and slightly depressed
in the specimens with rounded initial part and having cylindrical shape. There is a change in
degree of chamber convexity between proximal and distal part of the test. Some specimens
have all chambers equally convex, in others most convex but equally in convexity are the 2
or 3 youngest chambers.

Remarks. - The specimens under discussion differ from those included into this species
by NOTH (1951: 68, pl. 9: 4) and by LISZKOWA (1959) in having invisible chambers and sutures
in the biserial part of the test. According to HOFKER (1966: 195) slight bending and blunt
termination is a characteristic feature of this species. Slight bending of the test may also be
observed in the investigated specimens.

Distribution. - Poland: Polish Lowlands - Campanian-lower Maastrichtian; Car
pathians - Senonian. Northern Alps - Senonian. Netherlands - Maastrichtian. USA 
Upper Cretaceous. Egypt - Maastrichtian - Danian. Australia - Campanian.

Ellipsoidella inflatocamerata GAwOR-BIEDOWA, 1991
(pi. 26: 8)

1992. Ellipsoidella infiatocamerata GAWOR-BIEOOWA: 83, pl. 1: 7a-e.

46212/8B/F
0.192
0.144
0.120

Material. - Ten well preserved specimens.

Dimensions (in mm):
IG Nos.: 46211/BB/F
length 0.240
width 0.144-
thickness 0.120

Remarks. - For variability and remarks see GAWOR-BIEDOWA (1992).
Distribution. - Poland - upper Campanian-lower Maastrichtian (Lublin Chalk).

Ellipsoidella kugleri (CUSHMAN et RENZ, 1946)
(pi. 27: 15, 16, 17)

1946. Nodasarella kugleri CUSHMAN et RENZ: 42, pI. 6: 30, 33 (fide ELLIS and MEssINA, Cat. of Foram.),
1968. Ellipsoidella kugleri (CUSHMAN et RENZ); SLlTER: Ill, pI. 19: 9.
1970. Ellipsoidella kugleri (CUSHMAN et RENZ); NEAOU: 73, pI. 30: 23-25, pI. 31: 4, 5, pl, 32: 3-7.
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Material. - Thirty well preserved specimens.

Dimensions (in mm):
IG Nos.: 46213{88{F
length 0.552
width 0.312

46214{88{F
0.384
0.216

46215{88/F
0.336
0.168

Variability. - Intraspecific variability is expressed in degree of chamber convexity,
especially in the biserial part of the test, but the chambers are always convex. Two generations are
well represented. Test is elongated and poorly expanding with growth in megalospheric forms A,
while it is stout with more convex chambers in microspheric forms B.

Remarks. - Specimens from Poland differ from the holotype in being two times smaller
and in biserial arrangement of chambers in the initial part of the test in megalospheric forms.
However, some megalospheric forms, in the author's material show irregularly uniserial
arrangement of chambers. The investigated specimens agree entirely with the description of
Ellipsoidella kugleri (CUSHMAN et RENz) as given by SLITER (1968) for Californian specimens.
The specimens of SLITER (1968) and NEAGU (1970) included in the species under discussion
are, similarly to the Polish material, two times smaller than the holotype. Variability range is
similar, both in the Polish and Romanian material.

Distribution. - Poland - Campanian-Maastrichtian. Romania - Campanian. USA,
Mexico - Maastrichtian.

Ellipsoidella ouata GAWOR-BIEDOWA, 1992
(pI. 26: 16, 27: 10)

1992. Ellipsoidella ooata GAWOR-BIEDOWA: 83, pI. 2: 3.

Material. - Forty well preserved specimens.

Dimensions (in mm):
IG Nos.: 46216{88{F 46217{88{F 46218{88{F
length 0.480 0.432 0.288
width of the last
chamber 0.120 0.120 0.096

Remarks. - For variability and remarks see GAWOR-BIEDOWA (1992).
Distribution. - Poland - Campanian-Maastrichtian (Lublin Chalk).

Ellipsoidella polonica GAWOR-BIEDOWA 1992
(pI. 27: 13)

1992. Ellipsoidella polonica GAWOR-BIEDOWA: 81, pI. 2: 5, 6.

Material. - Twenty well preserved specimens.

Dimensions (in mm):
IG Nos.: 46219{88{F 46220{88{F 46221{88{F
length 1.760 0.752 0.720
width of the last
chamber 0.120 0.120 0.096

Variability. - Description of variability of this species (GAWOR-BIEDOWA 1992) has to
be supplemented with the observation that the size is also the subject to variation. Some speci
mens are twice as long as the holotype.

Remarks. - Poland - Campanian-Maastrichtian (Lublin Chalk).
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Genus Nodosarella RZEHAK, 1895
Nodosarella hedbergi (CUSHMAN et RENZ, 1946)

(pI. 26: 9, 10)

1946. Nodosarella hedbergi CUSHMAN et RENz: 42, pI. 7: 1 (jUk ELLIS and MESSINA, Cat. of Foram.).

Material. - Five well preserved specimens.
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Dimensions (in mm):
IG Nos. : 46222/88/F 46223/88/F 46224/88/F
length 0.840 0.768 0.624
width 0.312 0.240 0.192

Description. - Test elongated, straight, gradually increasing in width. Large spherical
initial chamber is followed by 3 alternating very poorly convex wedge-shaped chambers,
then by 3 to 4 chambers of nodosarid type which are strongly convex and wider than
high. The youngest chamber small, hemispherical, over -lapping the preceding chamber.
Sutures oblique, poorly depressed in the initial part, later perpendicular to the length
axis of the test. They are strongly depressed, straight and parallel to each other between cham
bers of nodosarid type. Aperture developed as slightly arched slit at the top of the youngest
chamber.

Variability. - Variability is low and concerns height of chambers. In most cases chambers
are wider than high, but the penultimate chamber can be higher than wide. The ultimate
chamber always small, hemispherical, over lapping the preceding one.

Remarks. - The investigated specimens differ from the holotype in being two times shorter
and in the size of ultimate chamber which is two, or even three, times smaller than the penul
timate one. Some of the specimens from Trinidad have the final chamber only slightly smaller
than the preceding one. The specimens illustrated by HILLEBRANDT (1962, pl. 7: 11-13) as Nodo
sarella hedbergi CUSHMAN et RENZ seem to differ from the holotype in test outline and in unequal
increase in size of chambers, as well as in very variable size of the last chamber.

Distribution. - Poland - upper Campanian-Iower Maastrichtian (Lublin Chalk).
Trinidad - Paleocene and lower Eocene (Lizard Spring Formation).

Nodosarella subnodosa (GuPPY, 1894)
(pI. 26: 5)

1894. Ellipsoidina subnodosa GUPpy: 650, pi. 41: 12 (fir14 ELLIS and MEssINA, Cat. of Foram.),
1956. Nodosarella subnodosa (GUPpy); SAID and KENAWY: 146, pI. 4: 31.
1962. Nodosarella subnodosa (GuPPY); HILLEBRANDT: 97, pi. 7: 14, 16.
1970. Ellipsoldslla subnodosa (Guppy); NEAGu: 73, pl, 31: 16 (with synonymy).

Material. - Eight well preserved specimens.

Dimensions (in mm):
IG Nos.: 46225/88/F 46226/88/F 46227/88/F
length 1.224 1.052 0.432
width (of the last
chamber) 0.360 0.192 0.192

Description. - Test elongated, gradually and slightly increasing in width with growth.
Outline of the test incised, surface smooth and shinning, finely, densely and equally perforated.
Chambers and sutures poorly visible in the initial part of the test. Other chambers, which are 4
or 5, nearly spherical; the youngest one is dome-like, sometimes higher than the preceding one.
Sutures parallel to one another and strongly depressed. Aperture subterminal situated on the
top of the last chamber developed as an arched slit with a lip.
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Variability. - It is expressed mainly in chamber convexity and degree of suture depression.
Most probably, both microspheric and megalospheric forms are present in the investigated
material. Some of them have the initial part of the test rounded while others have it narrowed.

Remarks. - The investigated specimens differ from the holotype in pattern of the test
widening with growth, in less numerous chambers and in nonprotruding lip. Forms described
by CUSHMAN (1946: 137, pl. 56: 30, 31) as Ellipsonodosaria subnodosa (Guppy) belong perhaps to
Ellipsoglandulina manifesta FRANKE, 1928. The specimens most closely similar to the holotype are
those described by SAID and KENAWY (1956) from Egypt and by NEAGU (1970) from Romania.
However, all specimens reffered to in the synonymy badly need revision based on topotypes
as no author refers to the initial part of the test.

Distribution. - Poland - Campanian-Maastrichtian. Romania - Campani an, Maas
trichtian. Germany - Paleocene. Egypt - Paleocene.

Nodosarella suturicostata GAWOR-BIEDOWA, 1992
(pI. 26: 4)

1992. Nodosarella suiuricostata GAWOR-BlEDOWA: 85, pI. 3: I.

Material. - More than a hundred well preserved specimens.

Dimensions (in mm):
IG Nos.: 46228/88/F 46229/88/F 46230/88/F
length 1.008 0.720 0.384
width (of the last

chamber) 0.120 0.120 0.096

Remarks. - For variability and remarks see GAWOR-BIEDOWA (1992).
Distribution. - Poland - Campanian-Maastrichtian (Lublin Chalk). ·Perhaps also

Australia - Campanian.

Genus Pleurostomella Rzuss, 1860
Pleurostomella pseudocurta NEAGU, 1970

(pI. 26: 6, ·7)

46177/88/F
0.384
0.144

46176/88/F
0.504
0.192

1970. Pleurostomella pseudocurta NEAGu: 72, pl, 30: 10-22.

Material. - Twenty seven well preserved specimens.

Dimensions (in mm):
IG Nos.: 46175/88/F
length 0.600
w~th ~1~

Variability. - It is small and expressed in degree of chamber and suture visibility as well
as in test proportions. Test consists only ofbiserial part. Chambers very poorly convex, in some
specimens chamber surface entirely flat. In the last case, sutures are poorly translucent and
flat. In specimens with slightly convex chamber surface sutures are poorly depressed.

Remarks. - Specimens from Poland most closely resemble paratypes illustrated by
NEAGU (1970, pI. 30: 20, 22). They differ only in smaller size. The Polish specimens are two
times smaller than the holotype and have no strongly convex spherical chambers arranged
nearly uniserially.

Distribution. - Poland - upper Campanian-Iower Maastrichtian. Romania (Eastern
Carpathians) - Campanian,
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Pleurostomella subnodosa REUSS, 1860
(pI. 26: 15)
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1860. Pleurostomella subnodosa Rzuss: 204, pI. 8: 2.
1960. Pleurostomella subnodosa Rz uss; BELFORD: 70, pl. 19: 3-5.
1964. Pleurostomella subnodosa REuss; LOEBLICH and TAPPAN: C 725, fig. 594, 1.
1966. Pleurostomella subnodosa R EUSS; HOFKER: 40, pl. 5: 28.
1968. Pleurostomella subnodosa REUSS; SLITER: 110, pl. 19: 10 (with synonymy).
1986. Pleurostomella subnodosa REUSS; YASUDA: 85, pl. 11: 16a, b.

Material. - Thirty well preserved specimens.

Dimensions (in mm) :
IG Nos.: 46178j88jF 46 I79j88jF 46180j88jF
length 0.744 0.696 0.432
width 0.312 0.192 0.192

Variability. - Variability concerns a test size, degree of visibility and length of biserial
part of the test (1/4: to 1/3 of the test length), convexity of cuneate chambers in the uniserial
part of the test (usually slightly convex, more rarely strongly convex), degree of depression of
oblique sutures which depends on chamber convexity and size of the youngest chamber, which
can be larger or considerably smaller than the preceding one. Uniserial part consists usually
of 3 chambers; specimens having 2 and 4: chambers are rare.

Remarks. - Our specimens differ from REUSS'S specimen from Westphalia (REUSS 1860)
in smaller size (REUSS'S specimen is 0.892 mm long and 0.219 mm wide). All other characters
are nearly identical. Specimen described by REUSS (1851) as Dentalina subnodosa, and derived
from the LWDW Chalk, most probably do not represent the genus Pleurostomella as supposed
by REUSS (1860) as illustrations and description (REUSS 1851: 24:, pl . 1: 9) show that they are
uniserial, with the youngest chamber nearly spherical with an aperture situated almost at
the top of the test.

Distribution. - Poland - Campanian-Maastrichtian. Europe - Maastrichtian. USA
Upper Cretaceous. Mexico - Campanian-Maastrichtian. Australia - Santonian-Campanian.
Japan - Santonian-Campanian.

Pleurostomella wadowicensis GRZYBOWSKI, 1896
(pl, 26: 14)

11196. Pleurostomella toadotoicensis GRZYBOWS KI : 290, pl. 10: 1.
1959. Pleurostomella ioadoioicensis GRZYB OWSKlj LISZKO WA: 72, pl. 4: I (with synonymy).
1981. Pleurostomella toadoioicensis GRZYBOWS Kl j LISZKA and LISZKOWA: 183, pI. 4: 7.
1984. Pleurostomella uiadouiicensis GRZYBOWSK l j LISZKOWA and MOR GIEL: 281, pl, 130: 1, 2.

Material. - Five well preserved specimens.

Dimensions (in mm):
IG Nos. : 46181j88jF '16182j88jF 46183 j88jF
length 1.008 0.984 1.080
width 0.385 0.384 0.456

Variability. - Intraspecific variability is expressed in degree of narrowing of the initial
part of the test, which is associated with the type of generation. Independent of this narrowing,
th e initial part of the test is always rounded. Variability concerns also degree of chamber con
vexity and suture depression. In all cases, however, chamber surface is poorly convex, sutures
slightly depressed or flat.

Remarks. - Specimens from the Lublin Chalk displaying narrowed initi al part of the
test are entirely consistent with the holotype.

Distribution. - Poland (Carpathians) - upper Campanian-Maastrichtian (Lublin
Chalk) . Europe, North America - Upper Cretaceous.
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Subfamily Pazdroellinae GAWOR-BIEDOWA, 1987
Genus Pazdroella GAWOR-BIEDOWA, 1987
Pazdroella olgae GAWOR-BIEDOWA, 1987

(pI. 27: 19)

1987. Pazdroslla olgae GAWOR-BIEDOWA: 60, pl. 23: 7, pI. 24: 4, pl. 26: 5.

Material. - Fifteen variously preserved specimens.

Dimensions (in mm):
IG Nos.: 46231/88/F 46232/88/F 46233/88/F
length 1.080 0.840 0.480
width (of the last
chamber) 0.360 0.360 0.216

Remarks. - For variability and remarks see GAWOR-BIEDOWA (1987).
Distribution. - Poland: borehole Te1atyn IG 1 and Tyszowce IG 1 -lower Maastrich

tian (Lublin Chalk).

Genus Triaperturina GAWOR-BIEDOWA, 1987
Triaperturina polonica GAWOR-BIEDOWA, 1987

(pI. 27: 11 a, b)

1987. Triaperturina polonica GAWOR-BIEDOWA: 61, pl. 27: 3a, b.

Material. - Three well preserved specimens.

Dimensions (in mm):

IG Nos.:
length
width (of the last
chamber)

Paratypes
45636A/85/F 45636B/87/F

0.960 1.080

0.120 0.120

Remarks. - For remarks and comparisons see GAWOR-BIEDOWA (1987).
Distribution. - Poland - lower Maastrichtian (Lublin Chalk).

Genus Q,uadriaperturina GAWOR-BIEDOWA, 1987
Q,uadriaperturina varsoviensis GAWOR-BIEDOWA, 1987

(pl. 27: 12a, b)

1987. Quadriapertllrina uarsouiensis GAWOR-BIEDOWA: 62, pl, 27: 4a, b.

Material. - Three well preserved specimens.

Dimensions (in mm):
IG Nos.: 45637B/88/F
length 1.536
width 0.552

Remarks. - The original description should be supplemented by observation that the
initial part of the test is covered with root-like outgrowths. They were probably used by
the animal to fix to the substrate.

Distribution. - Poland: Lublin Upland (borehole Telatyn IG 1), Bialystok region,
(Mielnik Village, chalk-pit near the market square) - lower Maastrichtian.
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Superfamily Discorbacea EHRENBERG, 1838
Family Bagginidae CUSHMAN, 1927

Subfamily Baggininae CUSHMAN, 1927
Genus Valvulineria CUSHMAN, 1926
Valvulineria laevis BROTZEN, 1940

(pI. 28: 1, 2)

1940. Valoulinerla laeois BROTZEN: 32, text-fig. 7: 1a, b, c.
1961. Valvulineria laeois BROTZENj VASSILENKO: 46, pI. 8 : 4 a, b, w.
1966. Valoulineria (Gyroidirwitks) laeois BROTZENj HOFKER: 185, pI. 32: 59.

Material. - More than two hundred well preserved specimens.
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Dimensions (in mm ):
IG Nos.: 46234/88/F
longest diameter 0.504
shortest diameter 0.432
height 0.288

46235/88/F
0.480
0.432
0.264

46236/88/F
0.384
0.336
0.192

Variability. - Intraspecific variability is very low. It is expressed in the test size (see
dimensions) and degree of convexity of the ventral side, in comparison with the dorsal one.
Usually test is equally biconvex, but, sometimes the dorsal side may be nearly flat, and ventral
one convex.

Remarks. - The investigated specimens differ from the holotype in nearly invisible septal
suture on both test sides, and in more narrow test periphery. In the latter feature they differ
also from the specimens of this species from Mangyshlak. Forms presented by HOFKER (1966)
differ from the holotype and from the Polish specimens in having nearly circular test outline,
rounded test periphery and strongly depressed septal and spiral sutures. A large flap of the
final chamber covers the entire umbilicus in the same way in Polish specimens as it does
in the Swedish ones. Our species is most closely related to V. lenticula (Rsuss), from which it
differs in larger size, wider base of apertural surface, slightly concave apertural surface and in
the large umbilical flap which covers all the umbilicus.

Distribution. - Poland - Campanian-Maastriehtian. Sweden - Maastrichtian-Danian.
USSR: Mangyshlak, Russian Platform, Near-Caspian Depression - Santonian-Maastrichtian.

Family Eponididae HOFKER, 1951
Subfamily Eponidinae HOFKER, 1951
Genus Eponides de MONTFORT, 1808

Eponides biconuexus MARIE, 1941
(pI. 28 : 3, 4, 5)

1941. Eponitks biconuexa MARIE: 221, pI. 34: 324a-c.
1975b . Eponides blconuexa MARIEj VAPTZAROVA: 60, pI. 1: 19-21 (with synonymy) .
1979. Eponides biconvexus MARIEj KAPTARENKO-TsIlERNOUSOVA et al.: 116, pI. 43: 11a, b, 12 (with synonymy).

Material. - Fifty five variously preserved specimens.

Dimensions (in mm ) :

IG Nos. : 46237/88/F
diameter 0.384
thickness 0.216

46238/88/F
0.264
0.144

46239/88/F
0.168
0.090

Variability. - It is expressed in the test size, degree of visibility of whorls on the dorsal
side, in number of chambers in the final whorl (7-8), in visibility of sutures on the ventral
side and in size of the umbilical boss. Only in some rare specimens chambers of the final
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whorl touch each other in the umbilical area, thus covering the very narrow umbilicus. In
most specimens the umbilical boss merges with umbilical parts of chambers. This boss
occupies 1/3 or 1/4 of the test diameter.

Remarks. - The investigated specimens are consistent with the holotype. Differences
concern the less discernible whorls on the dorsal side of the test and size of specimens, but are
within the variability range.

Distribution. - Poland - Campanian - Maastrichtian. France - Campanian. USSR
Coniacian-Maastrichtian.

Eponides concinna BROTZEN, 1936
(pI. 28: 6, 7)

1936. Eponides concinna BROTZEN: 167, pl. 12: 4a-c.
1978. Eponides concinnus BROTZEN: VAPTZAROVA: 62, pl. 2: 7, 8, 9.
1979. Eponides conci,mus BROTZEN j KAPTARENKO-TSHERNOUSOVA et al.i 117, pl. 44: 1a-w (with synonymy).
1980. Eponides concinna BROTZENj GAWOR-BIEDOWA: 32, pl, 5: 6-8.
1981. Eponides concinna BROTZENj HART et al.: 190, pl. 7. 9: 6, 7.

Material. - More than two hundred variously preserved specimens.

Dimensions (in mm):
IG Nos.: 46240j88jF
diameter 0.336
height 0.192

46241j88jF
0.288
0.168

46242j88jF
0.264
0.144

Variability. - It is expressed in number of chambers in the final whorl (6 to 8), degree
of chamber convexity and depression of sutures on the ventral side, as well as in the test
symmetry. In the investigated material there are specimens nearly equally biconvex, others
with poorly convex dorsal side and strongly convex ventral one, as well as such which have
nearly flat dorsal side and strongly convex ventral one. Variability also concerns degree of
petaloidal incision of the test outline.

Remarks. - The investigated specimens agree with BROTZEN'S (1936) description given
for the holotype. They are larger than the specimens from the Sudetes (GAWOR-BIEDOWA 1980).
Specimens of this species are most closely related with the specimen described as Eponides
concinnus BROTZEN var. plana VASSILENKO, 1961. Our specimens differ from this variety in less
numerous chambers in the final whorl (6-8 instead 8-10), in round (and not oval) test outline
and in the absence of a boss - like infilling of the umbilicus.

Distribution. - Poland - Upper "I'uronian-Upper Maastrichtian, Sudetes (Nysa
Trough) - Upper Turonian-Lower Coniacian. Sweden - Senonian, USSR - Upper Turo
nian-Santonian. Bulgaria - Santonian. England - Santonian and Campanian.

Eponides dorsoconvexus GAWOR':'BIEDOWA, 1992
(pt 28: 8, 9, 10)

1992. Eponides dorsoconoexus GAWOR·BIEDOWA: 86, pl. 3: 2, 4.

Material. - Fifty five variously preserved specimens .

Dimensions (in mm):
IG Nos.: 46243j88jF
diameter 0.240
hcig~ Q120

46244j88jF
0.216
0.120

46245j88jF
0.144
0.096

Remarks. In size and planoconvex test shape it resembles Discorbis supracretacea
SCHIJFSMA, 1946. It differs from that species in having chambers on the dorsal side invisible,
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except for those of the final whorl, in the absence of umbilical boss on the ventral side, in the
final whorl turned inside out (as a hat margin), and in slightly higher number of chambers
in the final whorl (7-9 instead of 7-8).

Distribution. - Poland - Campanian-lower Maastrichtian (Lublin Chalk).

Eponides frankei BROTZEN, 1940
(pI. 30: 9, 10, 11)

1940. Eponides frankei BROTZEN: 32, pI. 8: 3a-c.
1946. Eponides beisseli SCHljFSMA: 84, pI. 4: 13a-c.
1957. Eponides beisseli SCHljFSMAj HOFKER: 382, text-fig. 427a-e.
1962. Eponides beisseli (WHITE); EBENsBERcER: 92, pI. 9: 2.
1965. Eponides frankei BROTZENj POZARYSKA: 109, pI. 21: 2a-c (with synonymy).
1966. Eponides beisseli SCHIjFSMAj HOFKER: 63, pI. 10: 105, 77, pI. 13: 56.
1966. Eponides beisseli forma primitiva HOFKER: 43, pI. 6: 57.
1966. Eponides ftankei BROTZEN; HOFKER: 94, pI. 16: 48, 122, pI. 18: 18, 149, pI. 23: 112.
1975b. Eponides frankei BROTZENj VAPTZAROVA: 61, pI. 1: 22, 23, 24.
1979. Eponides frankei BROTZENj KAPTARENKo-TsHERNousovA et al.i 117, pl. 44: 4a-b (with synonymy).
1981. Eponides beisseli SCHIjFS11Aj HART et al.: 190, pI. 7. 9: 4, 5.
IgS5. Eponides beisseli SCHljFSMAj ROBASZYNSKI et al.: pl, 5: 6.

Material. - Fifty variously preserved specimens.

Dimensions (in mm):
IQ Nos.: 46246 /88/F 46247/88/F 46248/88/F
diameter 0.960 0.695 0.408
height 0.624 0.408 0.240

Variability. - It is expressed in size, proportions of the test (both sides equally strongly
biconvex or the ventral side less convex than the dorsal side), in presence or absence of a narrow
umbilical depression on the ventral side, in number of chambers in the final whorl (6-8), in
degree of visibility of whorls and chambers in the final whorl of the dorsal side, as well as in
chamber convexity and degree of suture depression on the ventral side. In large specimens with
more convex dorsal side, such as the BROTZENJS holotype (1940, pI. 8: 3a-c), whorls are
invisible on the dorsal side due to a considerable thickening of the test wall. Three to five
youngest chambers of a very narrow final whorl are only visible. Chambers are slightly
convex in these specimens on the ventral side, and sutures poorly depressed. Inner whorls are
slightly translucent on the dorsal side in smaller specimens, and all chambers are visible in
the final whorl on the dorsal side of the test, similarly as in the specimens described by
SCHIJFSMA (1946) under the name Eponides beisseli SCHIJFSMA.

Remarks. - Some specimens in the investigated material are entirely consistent with the
holotype, others differ in presence of a narrow slit-like umbilicus on the ventral side, in poorly
visible whorls on the dorsal side, smaller test size; but all these features are well within the
variability range known for this species. Specimens of our species have been described under
various names (see synonymy). Lack of comparative material prevents from deciding if the
investigated material is conspecific with Gyroidina beisseli WHITE, 1928. If it is, then, according
to the priority rule, it should bear the name Eponides beisseli (WHITE). It is worth of noting that
both WHITE (1928) and SCHIJFSMA (1946) included Rotaliasp, (BEISSEL 1891; 73, pI. 14: 20-24)
into the synonymy of their species. EBENSBERGER (1962) considered Gyroidina beisseli WHITE
and Eponides beisseli SCHIJFSMA as conspecific. HOFKER (1966: 94) supposed that Eponides frankei
BROTZEN is the youngest (in stratigraphic sense) form of the Eponides beisseli SCHIJFSMA group.
All these data seem to indicate that the discussed forms represent one species on various phylo
genetic stages of development. In fact the author is nearly convinced that this species should
bear the name Eponides beisseli (WHITE).
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Distribution. - Poland - Campanian-lower Maastrichtian. Sweden - Maastrichtian,
Danian. Germany, Denmark - Campanian, Maastrichtian. USSR - Campanian-Danian.
Bulgaria - Santonian, Campanian. England - upper Campanian -lower Maastrichti an.
Belgium (Limburg), Netherlands - Campanian-Maastrichtian.

Eponides karsteni (Rzuss, 1855)
(pI. 28: 11, 12, pI. 30: 14)

1855. Rotalia karsteni REUSS: 273, pI. 9 : 6 (fide ELLlS and MESSINA, Cat. of Foram.).
1941. Eponides monterelensis MARIE: 224, pI. 34 : 325 a-c.
1961. Eponides karsteni (REUSS) ; VASSILENKO: 77, pl. 13: 2a, b, w, 3a, b, w.
1961. Eponides monterelensis MARIE; AKIMEZ: 127, pI. 12: 2a, b, w.
1970. Eponides monterelensis MARlE; NEAou: 70, pI. 29: 6-8.
1972b. Eponides karsteni (REUSS) ; VOLOSHlNA: pI. 5: 3.

Material. - Eighty variously preserved specimens.

Dimensions (in mm):

IG Nos.: 46249/88 /F
diameter 0.240
height 0.120

46250/88/F
0.192
0.120

46251/88/F
0.168
0.090

Variability. - It is expressed in the test size, symmetry of the test, degree of convexity
of the dorsal side (more convex than the ventral one, both equally convex, or less convex th an
the ventral one), in degree of visibility of whorls on the dorsal side (spiral and septal sutures
usually well visible and flat), in number of whorls on the dorsal side (3 to 3 and 1/2), in width
of whorls (they gradually and proportionally increase in size with growth, the final whorl can
be, however, much wider than the preceding one), in degree of incision of the test outlin e, and
especially in number of chambers in the final whorl (4-8). Chambers in the specimens with
smaller number of chambers in the final whorl are petaloidal, and those with higher number
have the more trapezoidal shape. Ventral side of the test is more densely covered with pores
than the dorsal one.

Remarks. - High intraspecific variability of this very characteristic species resulted, most
probably, in erecting the species Eponides monterelensis MARIE, 1941 for the specimens with
petaloidal chambers on the ventral side. They fall, however, into the variability range of
Eponides karsteni (Rsuss).

Distribution. - Poland - upper Turonian-Maastrichtian, Germany - Turonian
Emsherian. France - Campanian. Romania - Campanian-lower Maastrichtian. USSR
Turonian-Maastrichtian.

Superfamily Discorbinellacea SIGAL, 1952
Family Parrelloididae HOFKER, 1956

Genus Cibicidoides THALMANN, 1939
Cibicidoides bembix (MARSSON, 1878)

(pI. 29: I, 2, pI. 30: 13)

1878. Discorbina bembix MARSSON: 167, pi. 5: 37a-d.
1972. Gauelinopsis bembix (MARSSON); HANZLIKOVA : 86, pl, 20: 12 (with synonymy) .
1979. Cibicidoides bemblx (MARSSON); KAPTARENKO-TsHERNOUSOVA et al.: 122, pi. 46: 5a, b, w (with synonymy) .
1984. Cibicidoides bembix (MARSSON) ; GAWOR-BIEDOWA and WITWICKA: 253, pI. 96: 1, 2, 3.
1985. Gauelinopsis bembix (MARSSON) ; LISZKOWA and MOROIEL: pi . 2 : 8.
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Material. - More than two hundred welI preserved specimens.
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Dimensions (in mm):
IQ Nos.: 46252/88/F 46253/BB/F 46254/88/F
diameter 0.360 0.288 0.240
height 0.168 0.144 0.120

Variability. - It is expressed mainly in size of a boss, especialIy on the umbilical
side and in degree of sutures thickening on the spiral (dorsal) side, as welI as in number of
chambers in the final whorl (9-11).

Remarks. - It resembles most closely to Cibicides bembix (MARSSON) var. kasahstanica
NECKAJA, 1948, from the Upper Santonian of Kazakhstan (USSR) differing from the latter
subspecies in having more convex umbilical side of the test, in not lobated, smooth and rounded
test periphery and in flat chamber surface on the umbilical side.

Distribution. - Poland: Polish Lowlands, Carpathians - Maastrichtian, Germany
(north-western part), Belgium, Netherlands, USSR - Maastrichtian. Czechoslovakia: Mo
ravia - Campanian-Maastrichtian.

Cibicidoides commatus (VASSILENKO, 1954)
(pi. 31: 8-10)

1954. Cibicides (Cibicidoides) comma/us VASSILENKO: 158, pl. 26: 2a, b, w,
1965. Cibicides commatus MOROZOVA: POZARYSKA: 130, pi. 27: 3a-c.
1974. Cibicides comma/us MOROZOVAj SZCZECHURA and POZARYSKA: 91, pi. 21: 4, 5.

Material. - Over a hundred well preserved specimens.

Dimensions (in mm):
IG Nos.: 46402/88/F 46403/88/F 46404/88/F
diameter 0.792 0.528 0.456
height 0.240 0.264 0.240

Variability. - Variability is expressed in degree of convexity of both test sides (either
umbilical or spiral side is more convex), size of boss, and degree of thickening of sutures on the
spiral side. Chamber surface on the spiral side is covered with densely distributed pores; they
are larger on the spiral than on the umbilical side. On the umbilical side there is a small boss.
Septal sutures are poorly curved and depressed.

Remarks. - It differs from C. involutus in the presence of a large boss on the spiral side of
the test, which is surrounded by sutures thickening in the form of nodes in a umbilical
part, in less convex umbilical side and in subarcuate periphery. For comparisons with other
species see POZARYSKA (1965) and POZARYSKA and SZCZECHURA (1974). The species Cibicides
(Cibicidoides) commatus has been erected by VASSILENKO (1954) and not by MOROZOVA, as
only VASSILENKO'S publication fulfill the rules of ICZN (art. 80).

Distribution. - Poland: Polish Lowlands - uppermost upper Maastrichtian-Paleocene ;
Carpathians - Paleocene. USSR: Russian Platform - uppermost upper Maastrichtian,
Danian. Probably also Austria (Alps), Denmark, Italy, England - Upper Cretaceous-Pale
ocene.

Cibicidoides eriksdalensis (BRoTzEN, 1936)
(pi. 29: 6, 7, .8)

1936. Cibicides (Cibicidoides) eriksdalensis BROTZEN: 193, pI. 14: 5a-e, text-fig. 69.
1968. Gavelinella eriksdalensis (BROTZEN)j SUTER: 123, pi. 23: 6 (with synonymy).
1974. Cibicides eriksdalensis BROTZEN; GORBENKO: 48, pI. 7: 6a-w (with synonymy).
1976. Gavelinella etiksdalmsis (BROTZEN, 1936); MALUMIAN and MASlUK: 199, pi. 1: 12a-c.
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Material. - Over a hundred well preserved specimens,

Dimensions (in mm):
IG Nos.: 46255/88/F 46256J88/F 46257/88/F
diameter 0.360 0.336 0.288
height 0.216 0.144 0.120

Variability. - It is expressed mainly in various degree of convexity of both test sides
(see BRoTzEN 1936: 193-194), and in various degree of convexity ofseptal sutures on the dorsal
side of the test. The sutures can be entirely fiat, nearly invisible or limbate and slightly elevated
above the test surface.

Remarks. - Specimens from Poland are entirely consistent with the holotype. That
species displays mostly characters of the genus Cibicidoides into which it is here included. In
no case does it belong to the genus Gavelinella as assigned by SLITER (1968) and MALUMIAN
and MASIUK (1976) and NYONG and OLSSON (1984: 473). An aperture in this species extends
on the evolute, i. e. dorsal, side of the test. There is opposite situation in the genus Gavelinella.

Distribution. - Poland: Polish Lowlands - Coniaci an-Maastrichtian. Sweden 
lower Senonian. USSR - Coniacian-Maastrichtian. USA, Mexico - Campanian, Maas
trichtian. Australia - common in Santonian-Campanian. Argentina - Upper Cretaceous.

Cibicidoides involutus (REUss, 1851)
(pI. 29: 3, 4, 5)

1851. Rotalina involuta REUSS: 35, pl, 2: 14
1928. Truncatulina inooluta REUSS; FRANKE: 177, pI. 16: 4a-e.
1941. Cibicides ooltziana (ORBIGNY) var, denticula MARm: 248, pl, 37: 348a-e, 349.
1950. Cibicides aktulagayensis VASSILENKO; VASSlLENKO: 213, pI. 6: la, b, w.
1954. Cibicides (Cibicidoides) aktulagayensis VASSILENKO; VASSILENKO: 152, pI. 25: 1, 2 (a, h, w).
1957. Gaoelinopsis complanata (REuss); HOFKER: 324-, text-fig. 372, 373, 374.
1961. Cibicidoides aktulagayensis VASSILENKO; WITWICKA: 132, pl , 6: 11.
1974. Cibicides aktulagayensis VASSILENKO; GORBENKO: 49, pl, 7: 8a, b, w.
1979. Cibicidoides involutus (REuss); KA,PTARENKO-TsHERNOUSOVA et al.: 123, pl. 47: 1a, b, w.
1984. Cibicidoides involutus (REuss); GAWOR-BIEDOWA and WITWICKA: 253, pl, 97: 1-3.

Material. - More than three hundred well preserved specimens.

Dimensions (in mm):
IG Nos.: 46258/88/F 46259/88/F 46260/88/F
diameter 0.720 0.624 0.360
height 0.360 0.264 0.168

Variability. - It is expressed in number of chambers in the final whorl (9-11 ), degree
of perforation of chamber walls, width of sutures on the spiral side, in the presence of a hook
like thickening, or of a broad and low boss in the center of the spiral side, and in a degree
of convexity of umbilical side of the test in relation to the spiral one.

Remarks. - Various species and subspecies included into the synonymy fell within the
limits of intraspecific variability.

Distribution. - Poland - Campanian-Maastrichtian. France - Campanian-Maastrich
tian. Netherlands, Germany (north-western part) - Maastrichtian. Switzerland - lower
upper Campanian. USSR: Russian Platform, near Black Sea Depression, Caucasus, Crimea,
Powolzhe, Emba area, Mangyshlak Peninsula, western Siberia - Campanian-Maastrichtian.
According to GORBENKO (1974: 49) this species occurs from the upper part of the upper
Santonian to Maastrichtian in the area of Donbas and Dnepro-Donetz Basin while KAPTA
RENKO-TSHERNousovA et al. (1979: 123) indicate its range from Campanian to Maastrichtian
for the same region.
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Cibicidoides oolteianus (d'ORBIGNY, 1840)
(pI. 29: 9, 10, 11)
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1840. Rotalina ooltziana d' O RBIGNY: 31, pl. 2: 32-34.
1946. Cibiddes ooltziana (d'ORBIGNY); SCIDJFSMA: 102, pI. 5: 6a-c (with synonymy).
1961. Cibicidoides spiropunctata (GALLOWAV et MORREv); WITWICKA: 133, pI. 6: 12.
1970. Cibiddoides spiropunctatus (GALLOWAV et MORREV); MJATLIUK: 141, pI. 56: 7a, b, w.
1974. Cibicides spiropunctalus GALLOWAV et MORREV; GORBENKO: 49, pI. 8: 2a, b, W (with synonymy).
1974. Cibiddes ooltzianus (d 'ORBlONY) ; GORBENKO: 49, pI. 8: 3a, b, w (with synonymy).
1979. Cibicidaides voltzianus (d 'ORBIGNY); KAPTARENKO-TsHERNOUSOVA et al.: 124, pI. 47: 3a, b, w (with synonymy).
1981. Cibiddoides(?) ooltsianus (d' ORBIGNY); HART et al.: 184, pI. 7. 6: 4-6.
1984. CibidthJides ooltzianus (d'ORBIONv); GAWOR-BIEDOWA and WITWlCKA: 254, pI. 97: 4-6.

Material. - More than two hundred well preserved specimens .

Dimensions (in mm):
IG Nos.: 46261/88/F 46262/88/F 46263/88/F
diameter 0.840 0.78B 0.720
height 0.360 0.312 0.264-

Variability. - Variability is high and concerns degree of convexity of umbonal side, size
of pores on the spiral side (the last feature was the basis for erecting the species Cibicides spiro
punctatus GALLOWAY et MORREY), size of boss on the spiral side, presence or absence of small
depressions on the spiral side.

Remarks. - Cibicides ooltrianus var, plana SCHIJFSl\IA (having flat spiral side, finer perfo
ration on chamber surface on the spiral side and less rounded test periphery) is much less
common in the investigated area of Poland than Cibicidoides oolteianus (d'ORBIGNY).

Distribution. - Poland - Campanian-Maastrichtian, rarely Danian. France, Sweden,
Mexico - upper Senonian. Netherlands, Germany, England - upper Campanian-Iower
Maastrichtian. USSR - Campanian-Danian. Eastern Carpathians - Danian.

Superfamily Nonionacea SCHULTZE, 1854
Family Nonionidae SCHULTZE, 1854

Subfamily Pulleniinae SCHWAGER, 1877
Genus Pullenia PARKER et JONES, 1862

Pullenia cretacea CUSHMAN, 1936
(pI. 30 : I, 2)

1936a. Pullenia cretacea CusHMAN: 75, pI. 13 : 8.
1946. Pullenla cretacea CUSHMAN: SCHIJFSMA: 9 1, pI. 5: 9a-c.
1959. Pullenia cretacea CUSHMAN; LISZKOWA: 76, pI. 4: 8.
1960. Pullenia cretacea CUSHMAN: BELFORD: BB, pI. 24: 13-15.
1968. Pullenia aetacea CUSHMAN; SLITER: 115, pl. 21: 2.
1966. Pullenia cretaaa CusHMAN; HOFKER: 75, pl. 13, 63, 64.
1970. Pullenia cretacea CuSHMAN; NEAou: 75, pI. 33: 7-8 (with synonymy).
1972. Pullenia cretacea CusIDIAN; HANzLlKOVA: 125, pI. 36: 5.
1984. Pullenia ctetacea CuSHMAN; LIsZKOWA and MOROIEL: 283, pI. 130: 9.
1984. Pullenia cretacea CUSHMAN; OLSSON and Nvoxo : pI. 6: 3.

Material. - Fifty well preserved specimens.

Dimensions (in mm):

IG Nos.: 46264/88/F 46265/88/F 46266/88/F
diameter 0.288 0.240 0.204-
height 0.264 0.240 0.168

Variability. - It is expressed in size of specimens, degree of bilateral compression of the
test (some tests are spherical as wide as high the other are slightly compressed), in degree of
10 - Palaeontologla Polonica 52
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chamber convexity (slightly convex or entirely flat surface) and in depression of sutures (poorly
depressed or flat).

Remarks. - The specimens under discussion differ from the holotype in more spherical
test, less depressed sutures and non-lobate test periphery. Spherical test resemble Pullenia
coryelli WHITE, from which they differ in less numerous chambers in the final whorl
(5 and not 6-7). From Nonionina quaternaria REUSS, 1851 recte P. quaternaria (REUSS) from
the Maastrichtian of the Lvov Chalk they differ in the number of chamber in the final
whorl (5 instead of 4), in round, weakly lobate test outline and in smaller size. For the first
time P. cretacea have been found in Europe by SHIJFSMA (1946) in the upper Campanian (upper
Hervian) of the southern Limburg, near Maastricht.

Distribution. - Poland: Polish Lowlands - Carnpanian-Maastrichtian ; Carpathians 
Senonian. Cosmopolitan species which occurs in the Upper Cretaceous deposits 'of Europe,
North and South America and Australia.

Pullenia jarvisi (CUSHMAN, 1936)
(pI. 30: 3, 4)

1928. Pullenia quinqueloba (REUSS); FRANKE: 194, pI. 18: 13a, b.
1936 . Pullenia jarvisi CUSHMAN: 77, pI. 13: 6.
1941. Pullenia jarvisi CUSHMAN; MARIE: 232, pI. 35: 334a-b.
1946. Pullenia jarvi si CUSHMAN; CUSlUIAN: 147, pI. 60 : 15a, b.
1957. Pullenia quaternaria (REUSS) ; HOFKER: 430, text-fig. 486.
1964. Pullenia jarvisi CUSHMAN; MARTIN: 76, pI. 8: 8a, b.
1968. Pullenia jarvisi CUSHMAN; SLITER: 115, pI. 21: 3.
1970. Pullenia jarvisi CUSHMAN: NEAGu: 75, pI. 33: 1-2.
1984. Pullenia ja rvisi CUSHMAN; OLSSON and NVONG: pI. 3: 7-9.

46269/88/F
0.264
0.144

46268/88/F
0.456
0.360

Material. - Twenty-five variously preserved specimens.

Dimensions (in mm):

IG Nos.: 46267 /88/F
diameter 0.528
height 0.384

Variability. - It is low and expressed in test size, degree of chamber convexity, in de
pression of sutures and corresponding degree of lobation of the test outline.

Remarks. - The specimens studied differ from the holotype in less convex chambers,
in less depressed sutures, and corresponding to less lobate test outline and in absence of clear
umbilical depression on both test sides. They differ from P. cretacea CUSHMAN in stronger bila
teral flattening, more convex chambers, more clearly curved and more depressed sutures and
the lobation of the test periphery. The specimens described by HOFKER (1957) as P. quaternaria
(REUSS) display all features of the species under discussion. They differ from Nonionina quater
naria REUSS recte P. quaternaria (REUSS) mostly in more numerous chambers in the final whorl
(6 instead of 4), more bilaterally flattened test, more convex chambers and more depressed
sutures, in different test outline and clearly marked umbilical depression on both test sides.
FRANKE (1928) assigned specimens of this species to the Eocene species P. quinqueloba (REUSS).

Distribution. - Poland - Carnpanian-Maastrichtian (Lublin Chalk). Netherlands 
Maastrichtian. Germany - upper Senonian. France - Campanian. Romania: Eastern
Carpathians - Campanian-Maastrichtian. North and South America - Upper Cretaceous.
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Superfamily Chflostomeflacea BRADY, 1881
Family ChilostoDlellidae BRADY, 1881

Subfamily ChilostoDlellinae BRADY, 1881
Genus Allomorphina R EUSS, 1849

, Allomorphina polonica sp. n.
(pI. 31 : 5a, b, 6, 7)

Holotype: Specimen IG No. 46277/88/F, in pI. 31: Sa, b.

PaT~types: Specimen IG Nos. 46278/88/F, 46279/88/F, in pI. 31 : 6, 7.
T.JPt horizon: Lower Maastrichtian.
Typ« locality : Telatyn IG I, dep th 236 m.
Derivation f!f the name: From my moth erland Poland.
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Diagnosis. - T est ovoid. Initial whorls low, form pointed part of the test. Final whorl
consisting of 3 chambers and forms most of the test. Aperture slit-like and elongate on the wider
side of the test.

Material. - Thirty well preserved specimens.

IG Nos. :
length
width
thickness

Dimensions (in mm):
Holotype

46277/88/F
0.528
0.360
0.288

Paratypes
46278/88/F 46279/88/F

0.480 0.240
0.336 0.144
0.288 0.144

Description. - Test trochospiral, smooth, shining, finaly and equally perforated with
-widely oval transverse section. Initial whorls very low, nearly invisible and forming very short
and pointedinitial part of the test. The remaining part of th e test is compos ed of 3 chambers,
which rapidly increase in length 'as added. Final chamber is the largest and corresponds to
a ,half of the final whorl. Chamber surface flat or very poorly convex. Sutures straight, poorly
depressed or invisible and obliquely oriented in relation to the length axis of the test. Apertural
surface of the ultimate chamber slightly convex, corresponds to the test summit and reaches

-, half of the test length. Aperture slit-like and elongate, .oriented slightly obliquely to the vertical
test axis on the wider test side at th e mid-length. It extends at the base of th e ap ertural surface
of the final chamber, along the apical part of two oldest chambers in the final whorL

Variability. - Intraspecific variability is Iow and concerns only size, convexity of chambers
in the final whorl, and length of the aperture,

Remazks. - A. polonica sp. n. differs from other species of this genus in oval shape, strongly
elongated chambers in the final whorl and aperture nearly parallel to the length axis of the test.

Distribution. - Poland - Maastrichtian (Lublin Chalk).

Allomorphina trochoides ( R EUSS, 1845)
(pI. 27: 14,.-pl. 32: 13)

1845. .Globimorphina trochoides REUSS: 36, pI. 12: 22.
~~41. Allomorphina trochoides (REUSS) ; MARIE: 230, pI. 35 : 331a-f (with synonymy).
1.946. Allomorphina trochoides (R EUSS) CUSHMAN' et jA RVIS; CUSHMAN: 145, pI. 60 : 7 (with synonymy).
f969. Globige'rina' trochoides ' (REUsS) ;' VOLOSHiNA: 4, pI. 1: '1 , 2, 3 "(with synonymy).
1974. Globimorphina trochoides (REUSS) ; SZCZECHURA and POZARYSKA : 94, pI. 6: I.

Material. - Thirty variously preserved specimens.

Dimensions (in mm):
IG Nos.: 46283/88/F
lengt h 0.360
width 0.336
thickness 0,240

46284/88/F
0.336
0.240
0.216

46285J88JF
0.288
0.264
0.192
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Variability. - It is high and expressed in test proportions (test spherical or cuneate),
in degree of narrowing of a proximal test part (narrow and developed as a spine or slightly
wider and longer, poorly rounded), as well as in size and degree of convexity of chambers in
the final whorl.

Remarks. - The specimens studied differ from the holotype, and from the specimens
of the same species investigated by CUSHMAN (1946), in having older whorls poorly visible,
which makes them similar to the specimens described by MARIE (1941).

Distribution. - Poland: Polish Lowlands - Turonian-Maastrichtian; Carpathians 
Upper Cretaceous-Eocene, Europe, Asia, Africa, America - Upper Cretaceous-Eocene.

Genus Allomorphinella (CUSHMAN, 1927)
Allomorphinella contraria (REUSS, 1851)

(pI. 30: 12, pI. 31 : 11)

1851. Allomorphlna contraria REUSS: 43, pI. 4 : 7a, b, c. .
1964. Allomorphinella contraria REUSS; LOEBLICH and TAPPAN : C 743, fig. 611: 2.

Material. - Ten well preserved specimens.

Dim ensions (in mm):
IG Nos.: 46291/88/F
length 0.456
wid th 0.360
thickn ess 0.360

46292/88/F
0.384
0.312
0.288

Variability. - It is expressed in number of chambers in the final whorl (4--5), and degree
of involutness of the test (last chamber occupies 2/3 or 1/2 of the test length).

Remarks. - This species is most similar to Allomorphina cretacea REUSS, 1851, from which
it differs in being of nearly equal width and thickness, in having the youngest chamber less
elongated, more numerous chambers in the final whorl, and in symmetrical orientation of
the aperture on both test sides. The investigated specimens differ from the holotype only in
absence of an apertural lip. Chamber periphery bordering the aperture is rounded in the
material studied but does not form apertural lip.

Distribution. - Poland - upper Campanian, Maastrichtian.

Allomorphinella lublinensis sp. n.
(pI. 31: I, 2, 3, 4)

Holotype: Specimen IG No. 46286/88/F, in pl, 31: 1.
Paratypes: Specimens IG Nos. 46287/88/F, 46288/88/F, 46289/88/F, in pI. 31 : 2, 3,4.
Type horizon: Lower Maastrichtian.
Type locality: Borehole Lublin IG 2, depth 463.0 m.
Derivation of the name: From the name of the type locality. Luhlin Upland, Poland.

Diagnosis. - Test free, planispiral, involute, biconvex, more convex on the ventral side.
Outline oval and weakly lobate, surface smooth, finely perforated. Aperture interiomarginal,
equatorial, narrow, with a narrow lip. It is asymmetric and longer on the ventral side where
it extends to the center of the test.

Material. - Twenty well preserved specimens.

IG Nos.:
length
widt h
thickness

Dimensions (in mm):
Holotype

46286/88/F
0.432
0.312
0.240

Paratypes
46287/88/F 46288/88/F

0.480 0.360
0.384 0.284
0.220 0.216



UPPER CRETACEOUS FORAMINIFERA FROM E POLAND 149

Description. - Test free, planispiral and involute, poorly biconvex (slightly more convex
on the ventral side). Outline oval and poorly lobate, with rounded margin. Test surface smooth,
glittering, finely and evenly perforated. Both sides of the test show only final whorl consisting
of 5-6 triangular chambers which rapidly increase in size as added. Last chamber is the
largest one and occupies 1/3 of the whorl. Chamber surface poorly convex on both sides, nearly
flat. It is slightly more convex (especially in the last chamber) on the ventral side, thus causing
some asymmetry of the test. Sutures between chambers straight, translucent and poorly de
pressed. Aperture interiomarginal, equatorial, asymmetric, reaching the test center on the
ventral side while on the dorsal one it:extends to half a distance of the test margin and its
center; it is narrow and located at the base of the convex apertural surface of the final chamber
and supplied with a narrow lip.

Variability. - It is low and expressed in different size of specimens, degree of convexity
of the youngest chamber on the ventral side, the chamber being domed or cone-shaped, as
well as in degree of visibility of sutures between chambers.

Remarks. - This species differs from Allomorphinella contraria (Rsuss) in asymmetry of test,
in asymmetric aperture which is longer on the ventral side than on the dorsal one, in more
numerous chambers in a whorl (5-6 instead of 3-4 in A. contraria), in smaller final chamber,
and in weakly lobate test outline.

Distribution. - Poland: Polish Lowlands, boreholes Lublin IG 2, Telatyn IG I 
upper Campanian-lower Maastrichtian.

Family Q.uadrimorphinidae SAIDOVA, 1981
Genus o..uadrimorphina FINLAY, 1939

o..uadrimorphina minuta (CUSHMAN, 1936)
(pl, 30: 7, 8)

1936. AllomorphilflJ minuta CUSHMAN: 72, pI. 13: 3.
1949. Allomorphina minuta CUSIIMAN: CUSHMAN: 62, pl. 11: 7 (with synonymy).
1957. AlWmorphina minutlJ. CUSHMAN; HOFKER: 198, text-fig. 242.
1984. Allomorphina mlnuta CUSHMAN; NVONG and OLSSON: pl, 4: 7, 8.

Material. - Ten well preserved specimens.

Dimensions (in mm):
IG Nos.: 46270/88/F 46271/88/F
length 0.168 0.144
width 0.144 0.144
thickness 0.072 0.072

Variability. - It is low and expressed in ovate or nearly circular test outline (see measu
rements), in umbilicus width (relatively wide or totally closed) and in the number of chambers
in the final whorl (3 or 4).

Remarks. - Our specimens are nearly entirely consistent with the holotype. Most of
them, however, have 4 instead of 3 chambers in the final whorl, which makes the difference
with the holotype. This feature makes them close to the specimens of 0... minuta as illustrated
by NEAGU (1970: 75, pI. 32: 24, 25). Absence of a flap of the final chamber which covers
umbilical depression distinguish the investigated specimens from the Romanian forms.

Distribution. - Poland - Campanian-Maastrichtian. Netherlands, Germany -lower
Santonian, upper Campanian. USA - Santonian-Maastrichtian,
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Quadrimorphina varsoviensis sp. n.
(p l, 30: 5, 6) ,

Holotype: Specime n IG No. 46272/8B/F, in pl . 30: 5.
Paratype IG No. 46273/BB/F , in pl . 30 : 6.
Type horizon: Ca mpa nian .
Type locality: Borehol e Telatyn IG I, depth 2B2.1 m.Lublin Upland, Poland.
Derivation of the name: From the capital of Poland, Warszawa .

Diagnosis. - T est small, triangular in outline, bilaterally compressed. Three chambers
visible on ventral side; final chamber ~ith a narrow lip which covers aperture. '

Material. - Tw enty well preserved specimens.

IG Nos.:
lengh t
width
thickness

Dimensions (in mm ):
Holotypc

46272 /8B/F
0.168
0.144
0.096

Paratypes
46273/88/F 46274/88/F

0.168 0.144
0.120 0.120
0.072 0.072

Description. - Test small, shinning, triangular in outline, bilaterally compressed. Three '
slightl y convex chambers visible on ventral side. The youngest chamber conical; the largest
one occupies half of th e whorl. Aperture covered with a narrow lip. Dorsal side smooth,
slightl y convex in th e central part. This convexity is formed by older whorls. Chambers are
visible only in the final whorl. Chamber's outline triangular, surface flat or poorly convex.
Sept al sutures on both sides of th e test straight, short and flat or poorly depress ed.

Variability. - Variability of this very characteristic .species is expressed in different size
and shape of chambers on the dorsal side of th e test and in width of the aperturallip. Increase
in size of chambers as added can beconsiderable but proportional, or the oldest chamber in
th e last whorl can be disproportionaly small in comparison with others and finger-like elon
gated. The ap ertural lip is narrow, elonga ted, covering th e aperture along the whole .length
in most specimens, or it can be tongue-like.

Remar-ks. - This species resembles mostly Quadrimorphina minuta (CUSHMAN) , from 'which '
it differs in triangular outline, nearly flat chamber surface on both side of the test, in absence
of umbilical depression and in flat spiral suture.

Distribution. - Poland - Campanian-Maastrichtian (Lublin Chalk).

Family Globorotalitidae LOEBLICH et T APPAN, 1984
Genus Globorotalites BROTZEN~ '1942

Globorotalites en:ulyensis V~SSILENKO, 1961
(pl, 32: I , 2, 3)

1961. Globorotalites emdyensis VASSILENKO: 60, pi 10: 3 a- w, 4a-w.
1974. Globorotalites emdyensis VASSILE~KO; GORBENKO : 37, pl. i S: 5a-~.

1979. Globorotalites emdyensis VASSILENKO; !<.AP; ARENKO-T sHERNOUSOVA et al.; 114, pl. 42 : 9a- w.
1981. Globorotalites hiltermanni KAEVER: HART et al. : 198, pl. 7, 13: 10, 11.

Material. - Forty well pr eserved speCImens.

Dimensions (in mm) :
IG Nos.: 46293/88/F
longest diame ter 0.600
shortes t diameter 0.528
height 0.320

46294/88/F
0.552
0.480
0.288

46294/88/F
0.408
0.360
0.192

Variability. - I t is expressed mainly in degr ee of convexity of a dorsal test side which can
be flat, equally or less convex than the ventral one . The ventral side is a low cone with a wide
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base. Specimens with both sides nearly equally convex resemble Eponides more than Globorotalites.
This similarity is stressed by the absence of the umbilical depression and localization of the
aperture in some specimens near the test margin, and not along the whole apertural surface
of the last chamber.

Remarks. - The specimens studied are nearly entirely consistent with the holotype. They
differ from the specimens from the Mangyshlak Peninsula only in lacking suture thickening.
Sutures are always flat, smooth, wide and curved on the dorsal side, while being flat or poorly
depressed and nearly radial on the venti alone.

G. emdyensis differs from G. michelinianus (d'ORBIGNY) and G. multiseptus (BROTZEN) in having
biconvex test. G. hiltermanni KAEVER, 1961, illustrated by HART et al. (1981) is identical with
G. emdyensis VASSILENKO. If the holotype of G. hiltermanni KAEVER, 1961 is definitely shown
to be conspecific with G. emdyensis VASSILENKO, /961, then the problem of priority will appear.
Solving this problem is premature as yet. Both species have been described (independently)
in the same year. HART et al. (1981) do not refer to the paper by KAEVER (1961), thus the
present author was not able to use it. It has not been also reported by ELLIS and MESSINA,
Cat. of Foram.

Distribution. - Poland - Campanian-Maastrichtian. USSR - upper Campanian
lower Maastrichtian. England - upper Campanian.

Family Osangulariidae LOEBLICH et TAPPAN, 1964
Genus Osangularia BROTZEN, 1940

Osangularia cordieriana (d'ORBIGNY, 1840)
(pl, 33: 7, 8, pl. 34: 13)

1940. Rolalina cordieriana d'ORBIGNY: 33, pI. 3: 9, 10, 11.
1980. Osangularia cordleriana (d'ORBIGNY); GAWOR-BIEDOWA: 41, pl, 6: 11, 12 (with synonymy).
1981. Osangularia cordieriana HART et al.: 212, pI. 7. 20 : 4-6.
1982. Osangularia cordieriana Mc GUGAN: 414, pl, 2: 7a-e.
1984. Osangularia cordieriana (d 'ORBIGNY) ; OLSSON and NVONG: pl, 5: 12-14.
1984. Osangularia cordieriana (d'ORBIGNY); NVONG and OLSSON: pI. 1: 4.
1985. Osangularia cordieriana (d 'O RBIGNY) ; SLITER: 10: 6--8, 10-12.
1986. Osangularia cordieriana (d'ORBIGNVj YASUDA: 92, pI. 13: 12a, c.

. Material - More than two hundred well preserved specimens.

Dimensions (in mm):
IG Nos.: 46312j88jF
longest diameter 0.432
shortest diameter 0.336
height 0.192

46313j88 jF
0.384
0.384
0.192

46314j88jF
0.288
0.252
0.132

Variability. - In most of the study specimens, the dorsal side is more convex than the
ventral one. Variable is the test outline (circular or oval), degree of visibility of chambers
and sutures on the ventral side of the test. In many specimens no sutures, and thus no chambers
are visible on the ventral side of the test. Large umbilical boss is visible in all specimens on the
ventral side.

Remarks. - The present material is nearly entirely consistent with that described by
BIEDA 1958 as O. cordieriana (d'ORBIGNY) from Mielnik (Poland). The investigated specimens
differ from those from Mielnik in less numerous chambers in the last whorl (7-9 whereas 9-10
in specimens from Mielnik), and in the oval outline of some specimens. The species Osangularia
cordieriana (d'ORBIGNY) differs from O. navarroana (CUSHMAN) in having narrower keel, less
numerous chambers in the final whorl (7-9 and not 10-11), in presence of large raised umbi
lical boss on the ventral side, smaller convexity of the ventral side and less marked sutures on
the ventral side. D'ORBIGNY (1840) found 7 chambers in the final whorl in his holotype of
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Rotalina cordieriana (recte Osangulariacordieriana) from the Cretaceous of the Paris Basin.
On the other hand, MARIE (1941) found 9-11 chambers in the final whorl of this species from
the same region.

Distribution. - Poland: Polish Lowlands - Turonian-Maastrichtian ; Sudetes - Co
niacian. Cosmopolitan species. Europe: Boreal Province - Turonian-Maastrichtian; Mediterra
nean Province - Campanian-Maastrichtian. North America - Santonian-Maastrichtian, Pacific
Ocean, equatorial area - Maastrichtian. Japan - Campanian-Paleocene.

Osangularia navarroana (CUSHMAN, 1938)
(pI. 33: 1, 2, 3)

1938b . Puloinulinella nauarroana CUSHMAN: 66, pI. 11: Sa, b, c.
1940. Osangularla lens BROTZEN: 30, pI. 8: 1a, b, c.
1964. Osangularia lens BROTZEN; LOEBLICII and TAPPAN: C 752, fig. 615 (1,2).
1974. Osangularia cordietiana nallarroana (CUSH1IAN); SZCZECHURA and POZARYSKA: 99, pI. 21: 1 (with synonymy).
1979. Osangularia nallarroana (CUSHMAN); KAPTARENKO-TsHERNOUSOVA et al.: 118, pI. 45: 2 (with synonymy).
1981. Osangularia nallarroana (CUSHMAN); HART et al.: 212, pI. 7. 20: 7, 8.
1984. Osangularia lens BROTZEN; NVONG and OLSSON : pI. 7: 7, 8.
1985. Osangularia nauarroana (CUSHMAN); SLITER: pl. 10: 13, 17-18.

Material. - More than hundred well preserved specimens.

Dimensions (in mm):
IG Nos.: 46315/88/F 46316/88/F 46317/88/F
longest diameter 0.398 0.360 0.288
shortest diameter 0.360 0.336 0.264
height 0.180 0.188 0.144

Variability. - It is expressed in size, degree of convexity of both sides of the test (equally
convex or one side more convex than the other), and in width cif the keel bordering the test.
Chambers are triangular in outline and slightly convex on the ventral side and flat on the
dorsal side.

Remaeks, - The study specimens are nearly entirely consistent with the holotype. They
differ from the American specimens in smaller size (longer diameter equals to 0.398-0.288 mm
in our material while being 0.550-0.500 mm in the American specimens. Height equals to
0.188-0.144 mm in the investigated specimens and 0.220-0.200 mm in the American ' ones
and in the number of chambers ranging up to 11 in the final whorl (in the American speci
mens 10). The specimens attributed by BROTZEN 1940 to O. lens display all characters
of the species O. navarroana (CUSHMAN) and they are conspecific in the present author's opinion.
The specimens of O. navarroana (CUSHMAN) are often described as O. lens BROTZEN in Europe,
but the former name has priority.

Distribution. - Poland: Polish Lowlands, Carpathians - Maastrichtian-Paleocene.
Cosmopolitan Cretaceous and Paleocene species known from all continents.

Osangularia peracuta (LIPNIK, 1961)
(pl, 33: 4, 5, 6)

1961. Eponides peracutus LIPNIK: 53, pI. 4: 3a, b, 4b, c.
1963. Eponides peracutus LIPNIK; KAPTARENKO-TsHERNOUSOVA et al.: 89, pl, 26: 4a, b, Sa, w.

46320/88/F
0.144

0.096

46319/88/F
0.216

0.120

Material. - Thirty variously preserved specimens.

Dimensions (in mm):

IG Nos.: 46318/88/F
diameter 0.240
height 0.120
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Description. - Test small, glittering, finely perforated (more densely on the ventral
side), with circular and smooth outline. Ventral side nearly flat while dorsal one convex.
Test consists of 2-21/ 2 whorls ; 7-12 trapezoidal flat chambers are visible in the final whorl.
Septal sutures flat and slightly curved on both sides. Spiral suture flat, narrow and translucent.
Small umbilical boss protruding slightly in the center of the ventral side. Test periphery cari
nate, sometimes developed as translucent frill. Aperture interiomarginal and areal, V-shaped
typical for the genus (see pI. 33: 4).

Variability. - Variability is rather high and concerns the test size, number of cham
bers in th e final whorl (7-12), the test symmetry (flat biconvex or biconvex with more convex
dorsal side) and size of umbilical boss.

Remarks. - The specimens from Poland are identical with the holotype. They differ
only in being slightly larger. Eponides vitreus WOLOSCHYNA is most probably a junior synonym
of the investigated species. The holotype of both species should be reinvestigated by their
authors. I t seems that th e holotype of E. vitreus WOLOSCHYNA represents simply the specimens
with exceptionally flat ventral side. As aperture is poorly visible the latter species has erro
neously been attributed by VOLOSCHlNA to the genus Eponides.

Distribution. - Poland - upper Maastrichtian. USSR - Maastrichtian.

Family Heterolepidae GONZALES-DoNOSO, 1969
Genus Anomalinoides BROTZEN, 1942

Anomalinoides pinguis (JENNINGS, 1936)
(pi. 34: 7, 8, 9)

1931. Allomali,la grosserugosa (GuMBEL); PLUMMER: 201, pI. 14 : 9.
1936. A,lomalilla pinguis J ENNINGS: 37, pI. 5: 1 (fide ELLIS and MESSINA, Cat. of Foram. ),
1942. Anomalinoides plummerae novo nom . BROTZEN: 23, fig. 7 (3).
1948. Anomalilla ex. gr . rubiginosa CUSHMAN ; NECKAJA: 22 1, pI. 3: 5 a , b .
1954. Cibicides {Anomalinoides] pinguis subs. pillguis (JENNINGS); VASSILENKO: 143, pi. 23: 3a, b, w,
1954. Cibicides {Anomalinoides) Pillguis(JENNINGS) subs. neckajae VASSlLENKO: 144, pl , 23: 4a, b, w, 5.
1961. Anomalinoides pinguis subs . pingu is (JENNINGS); W rIWICKA: 131, pl, 5: 10a-e.
1964. Anomalinoides pinguis (J ENNINGS); LOEBLlClI an d T APPAN: C 755 : 619 (I).
1977. Anomalinoides pinguis (J ENNINGS) ; O LSSON: pI. 4 : F, G .
1979. Anomalinoides pinguis neckaja VASSILENKO; KAPTARENKo-TsHERNousovA et al. : 132, pI. 50: 6a, b, w.
1980. Anomalinoides pinguis (JENNINGS); BERTELS: 75, pI. 5: 4a, h, 5.
1984. Gaoelinella pinguis (J ENNIN GS); O LSSON and NVONG: pI. 1: 1-5.
1984. Anomalinoides pinguis (JE NNIN GS); GAWOR-BIEDOWA : pI. 4: 10, 11.
1984. Anomalinoides pillguis (J ENNINGS); GAWOR-BIEDOWA and WmVICKA : 290, pI. 100: 9, pI. 101: 4, pI. 114: 10.

Material. - Eighty well preserved specimens.

Dimensions (in mm) :
I G Nos.: 46327 /88 /F 46328/88/F 46329/88/F
d iameter 0.432 0.408 0.288
height 0.240 0.2 16 0.168

Variability. - It is low and expressed in number of chambers in the final whorl (8-10),
degree of evolutness of the dorsal test side and development of septal sutu res on both test sides.
Sutures are rather wide, translucent, flat or slightly raised, meeting in the center of dorsal side
where th ey form irregular, hook-like thi ckening; on the ventra l side they meet in the middle,
forming small node in some specimens.

Remarks. - Both, Cibicides (Anomalinoides) pinguis (JENNINGS) subsp . neckaja VASSILENKO,
1954 from the Upper Cretaceous of western Siberia and Anomalinoides pinguis (JENNINGS)
latiperiferatus M]ATLUK, 1970 from the Paleocene of the Carpathians (Pokucie) fit into the
variability range of the investigated species. The first of the subspecies mentioned above
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differs from the discussed species . in the relatively flat sutures on the dorsal test side and in
presence of a flat thi ckening in its center. The second subspecies differs from the nominal species
in more circular test periphery and more evolute dors al side of th e test. All the features mentio
ned above are well within th e variability range of this species.

Distribution. - Poland - upper Maastrichtian. US A - Maastrichtian. Western
Atlantic - Maastr ichtian. USSR - upper Senonian - Pal eocene. Argentina - middle
Maastrichtian.

Family Gavelinellidae HOFKER, 1956
Subfamily Gyroidinoidinae SAIDOVA 1981

Genus Gyroidinoides BROTZEN, 1942
Gyroidinoides girardanus (REUSS, 1851)

(pI. 32: lOa, b, 11 , 12)

1851. Rotalina girardana R EUSS : 73, pI. 5: 34 (fide ELLIS a nd MESSINA, Cat. of Foram.).
1926. Rotalia soldani (d 'O RBIGNY) var. subangulata PLUMMER: 154, pI. 12: I a-e (fide ELLIS and MESSINA, Cat. of Forarn. ).
1953. Gyroidina subangulata (PLUMMER); MJATLIUK : 59, pl. 4 : 3, 4 (a- b, w).
1965. Gy roidinoides subangulata (PLUMMER); POZARYSKA: 108, pI. 18: l a-e.
1966. Gyroidinoides subangulata (PLUMMER); HOFKER: 139, pI. 21: 55,. 207, pI. 39: 43, pI. 40: 72, 289, pI. 61 : 64, 336,

pI. 83: 200.
1972. Gyroidinoides girardanus (REUSS) ; HANZLIKOVA: 128, pI. 37: 10 (with synonymy) .
1974. Gyroidinoides girardanus (REUSS) ; SZCZECllURA and POZARYSKA: 101, pI. 10: 2 (with synonymy) .

Material. - Over one hundred well preserved specimens.

Dimensions (in mm) :
IG Nos.: 46299/88/F 46300/88/F 46301/88/F
diameter 00408 0.264 0.216
height 0.240 0.192 0.120

Variability. - It is expressed in the test size (see measurements ), development of the test
margin (narrow, rounded or developed as a narrow keel marked especially in the initial part
of th e whorl). Width of th e test margin is closely related to th e ori entation of the final whorl ·
in relation to th e earlier whorls on th e dorsal test side. T est ma rgin is narrowed and rounded
in th e case of th e fina l whor l situated in th e same plane as th e earlier whorls. If the final whorl
protrudes slightly ab ove earlier who rls, th e test margin is narrow and keeled.

Remarks. - Rotalia girardana R EUSSseems to be conspecific with Rotaliasoldani (d'O RBIGNY)
var . subangulata PLUMMER. In both th ese species the number of chambers is nearly identical in
the final whorl (8-:- 9 in th e first case and 10 in the second), which is well within the variability
range. The final whorl 'pro trudes slightly above the earlier whorls on the dorsal test side, test
margin is blunt ly angular in both species, chamber surfac e flat, umbilicus narrow and deep,
ap erture slit-li ke and extending along apertural surface of th e ultimate chamber. As it follows
from the comparison of the both species, dorsal side of th e test is flat or slightly concave in
Rotalia girardana R EUSS, while being flat or slightly convex in Rotalia soldani (d'ORBIGNY) var.
subangulata PLUMMER. In th e study material there are both, specim ens with a flat dorsal side
slightl y concave and the other ha ving it poorly convex in the central part. However, in each
case a narrow margin of the outer whorl protrudes to a various degree above th e inner whorls
(which form a flat , slightly concave or poorly convex dorsal test side). The whorls ar e flat,
nearl y invisible, with th e flat, nearl y invisible spiral suture. The na rrow umbilicus on th e ventral
side is obscured by umbilical aper tural flaps. The top of each chamber surrounding umbi
lical depression in man y specimens is developed as pearl-like thi ckening, pI. 32: lOa, b.

Distribution. - Poland. Polish Lowlands - Maastrichtian-Carnpanian ; Carpathians 
Paleocene-Oligocene. Cosmopolita n species. Europe - Upper Cretaceous-Paleocene. Asia,
Africa - Paleoc ene-Oligocene. North Am erica - Upper Cretaceous-Eocene.
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Gyroidinoides globosus ( H A GENOW , . 1842)
(pI. 32: 7, 8, 9)

155.'

1842. Nonionina globosa (HAGENOW: 574 (fide ELLIS and MESSINA, Cat. of Forarn.).
1953. Gyroidina globosa (HAGENOW); MJATLIUK : 64, pI. 4: 1a, b, w (with synonymy).
1961. Gyroidinoides turgidus (HAGENOW); AKIMEZ: 116, pI. 10: 4a, b, w,
1972. Gyroidinoide; globosus (HAGENOW) ; HANZLIKOVA: 129, pI. 37: 3 (with synonymy).
1977. Gyroidinoides globosus (HAGENOW); OLSSON: pI. 3 : E, F.
1986. Gyroidina globosa (HAGENOW); YASUDA: 91, pI. 13: 9a-e (with synonymy).

Material. - Over one hundred well preserved specimens.

Dimensions (in .mm) :.
IG Nos. : 46302/88/F 46303/88/F 46304/88/F
diameter 0.744 0.672 0.576
height 0.552 0.450 0.384

Variability. - It is expressed in number of chambers in the final whorl (6-8), in degree of
convexity of older whorls in comparison to the final whorl on the dorsal test side, in degree
of depression of spiral and septal sutures on both test sides, as well as in degree of development
of umbilical depression. In the specimens with older whorls strongly protruding above the
final whorl the test looks like high trochospirally coiled. Older whorls are invisible, covered
with a test secondary substance and occupy 2/3 of the test diameter. Slightly depressed spiral
suture is marked in such specimens only between two ' final whorls, and is most strongly de
pressed at the base of the three youngest chambers. The youngest chamber is slightly declined
toward the ventral side and its adumbilical portion covers nearly totally a narrow umbilical
depression. In the specimens with less convex dorsal side, there is a poorly depressed spiral
suture which can" be seen between all three whorls, while septal sutures are slightly more
depressed, especially on the ventral side. The narrow open umbilicus is not obscured by umbili
cal apertural flaps. A narrow slit-like aperture extends along the apertural surface of the ulti
mate chamber in all specimens. A narrow lip is developed at the base of the apertural surface
in some specimens, extending along the whole length of the apertural surface of the last chamber,
or only along 2/3 of its Icngth starting from the umbilicus.

Remarks. - There is a question whether the species Nonionina globosa HAGENOW, 1842
and Rotalia turgida (1842) both from the Cretaceous of the Riigen Island, are conspecific or
not. On the basis of th e Polish material they seem to be. MJATLIUK (1953) separates these: two
species, including the mor e spherical forms with less convex dorsal side, poorly marked spiral
suture and more narrow and slightly rounded (but not concave) apertural surface to the first
of these species. .

Distribution. ...:- Cosmopolitan species. Poland ~ Campanian-Maastrichtian. Europe,
Asia, Africa, North America - Upper Cretaceous-Paleocene.

Genus Sliteria gen. n.

Type species: Sliteria oarsouiensis sp , n .

Derivation of the name: From the name of the American micropaleontologist \V. V. SLITER.
. Stratigraphical and geographical range: Poland - (Lublin Upland, Holy Cross Mts . and southern Baltic near the Leba

High ) - Maastricht ian . USA, Mexico - middle and upper Campanian .
Species assigned: Sliteria varsoviensis sp. n., Gyroidinoides quadratus martini SLITER, 1968.

Diagnosis. - T est free, low trochospiral, ventral side involute, dorsal one semiinvolute;
only final whorl visible. Ventral side with umbilicus obscured by short tongue-like umbilical
flaps projecting from the umbilical margin of the chambers. Dorsal side with a depression in
the center. Test margin rounded. Chambers on the ventral side coarsely perforate near the
umbilicus. Sutures flat, nearly radial. Chambers with nodose ornamentation on the dorsal



156 EUGENIA GAWOR-BIEDOWA

side. Suture slightly raised and"ended with spines near the depression in the central part of
this side. Aperture interiomarginal with a narrow lip, extending also under tongue-like flaps
on the ventral side. Test, smooth, finely perforated (with the exception of large nearumbi
lical pores on the ventral side). Wall and septa trilamellar. Outer and inner part of the
wall is optically fibrous, inner one is prismatic.

Remarks. - The genus Sliteria gen. n. resembles the genus Gyroidinoides BROTZEN, 1942
in the shape of the test. It differs from the latter in having concave and sculptured dorsal side
of the test and invisible older whorls there, in coarsely perforate chamber surface on the ventral
side near the umbilicus and optically fibrous test wall. It resembles genera Stensioeina BROTZEN,

1936 and Gavelinella BROTZEN, 1942 in having umbilical flaps projecting from umbilical
margin of chambers and covering the umbilicus. It differs from those of the two genera in
having a semiinvolute dorsal side, invisible whorls on the dorsal side, deep concavity in the
center of the dorsal side with ornamentation and in optically fibrous test wall. It differs from
the genus Melonis de MONTFORT, 1808 (resembling it in low trochospiral coiling of the test)
in presence of flaps projecting from umbilical margin of chambers covering the umbilicus
on the involute side, in aperture extending to the involute side under tongue-like umbilical
flaps of chambers, in ornamentation of chambers surface and in heigher sutures on semiin
volute side and in optically fibrous test wall.

Sliteria varsoviensis sp. n.
(pi. 33: 9, 10, 11, 12, 13)

HolotyJ16: Specimen IG No. 46305/88/F, in pI. 33: 11.
ParatyJ16s : IG Nos. 46306/88/F, 46307/88/F, 46308/88/F, 46309j88jF in pI. 33: 9, 10, 12, 13.
TyJ16 horizon: Maastrichtian, "
Derivation of the name: From the latin name of the PoliSh capital Warszawa.

Diagnosis. - As for the genus.
Material. - Fifty variously preserved specimens.

Dimensions (in mm):
Holotype Paratypes

IG Nos.: 46305/88jF 46306/BB/F 46307/88/F
diameter 0.216 0.240 0.144
height 0.168 0.168 0.120

Description. - Test small, free, low trochospiral, consisting of 2 to 21/ 2 whorls. Ventral
side involute, convex, dorsal semiinvolute and slightly flattened, concave in the center and with
invisible older whorls. Test periphery rounded. Only final whorl consisting of 7-9 chambers
(gradually increasing in size as added) is visible. Chamber surface flat on the ventral side and
poorly convex on the dorsal one. A narrow umbilicus is almost completely obscured by chambers
flaps. Chamber surface coarsely perforate near the umbilicus. Sutures nearly radial, flat and
translucent on the ventral side. On the dorsal one rather deep concavity of the test in which
the older whorls are hidden ; it occupies 1/3 of the test diameter and is surrounded by slightly
convex chambers of the final whorl. Chamber surface may be covered by a nodose ornamenta
tion. Sutures nearly radial with a thin ridge ended with a spine near the concavity. The youngest
chamber strongly inclined toward the dorsal side. Aperture slit-like, with a narrow lip located
at the base of trapezoidai, apertural surface flat or poorly convex. It extends on the ventral
side under the umbilical flaps projecting from chambers margins.

Variability. - It is expressed in size of the test (see measurements), in number of chambers
in the final whorl (7-9) and in presence or absence (or various number) of papillae covering
chamber surface on the dorsal side. It also concerns the development of ridges on sutures and
spines at their tips on the dorsal test side, degree of inclination of the youngest chamber toward
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the dorsal side (it can be also located symmetrically on both sides of the test), size of pores on
chamber surface in the adumbilical part on the ventral side of the test, as well as the apertural
surface which can be flat or poorly convex.

Remarks. - The specimens described by SLITER (1968) under the name Gyroidinoides
quadratus martini show all the characters of the genus Sliteria. The species mentioned above
differ from Sliteria varsoviensis in having slightly flattened ventral side, nearly invisible flaps
projecting from chamber margins on the ventral side, in slightly larger size and in the lack of
differentiation of pore size on the ventral test side. All other features are identical.

Distribution. - Poland: Lublin Upland, borehole Tyszowce IG I; the Holy Cross
Mountains region, borehole Senislawice - Chwalibogowice lOS, depth 83.5 m; boreholes
from southern Baltic - Maastrichtian.

Genus Stensioeina BIWTZEN, 1936
Stensioeina beccariiformis (WHITE, 1928)

(pI. 37: 9, 10, 11)

1928. Rotalia beccariiformis var, WHITE: 287, pI. 39: 4 (non 3) (fide Eiars and MESSINA, Cat . of Foram.),
1945. Pseudoualuulineria uombensis BROTZEN: 50 (part), pI. 1: 12 (non 13, non text-fig. 9).
1947. Gyroidyna caucasica SunBOTINA: 100, pI. 3: 23-25.
1974. Stensioeina beccariiformis (WHITE); SZCZECHURA and POZARYSKA : us, pI. 24: 1-7; pI. 27: 4, 5 (with synonymy ).
1984. Stensioeina beccariiformis (WHITE); GAWOR-BIEDOWA and WnWICKA: 303, pI. 110: 4, 6.

Material. - Over one hundred well preserved specimens.

Dimensions (in mm):
IG Nos.t 46386/88/F 46387/88/F 46388/88fF
diameter 0.336 0.288 0.240
height 0.144 0.144 0.120

Variability. - It concerns degree of visibility of whorls on the dorsal side (all whorls
welI visible or poorly visible older whorls and well visible final whorl), degree of visibility of
septal sutures on both sides (on the ventral side initially flat then depressed in the final part
of the whorl on the dorsal side, flat and visible in alI whorls or only poorly visible in the final
whorl). Variability also concerns size of pores covering chamber surface on the ventral side,
and size of calcareous plate which covers the umbilicus.

Remarks. - For comparison with Gavelinella vombensis (BROTZEN) see description of that
species (p. 173). SZCZECHURA and POZARYSKA (1974), when comparing the material from Paleo
cene (Velasco Fm.) of Mexico, Denmark and Crimea, have found that both Gyroidina caucasica
SUBBOTINA, 1947, and specimens illustrated by HOFKER (1966) as Discorynopsis paruula (ten
DAM), are the junior synonyms of S. beccariiformis (WHITE). The specimens of S. beccariiformis
(WHITE) derived from the Lublin Chalk most closely resemble the Danish ones, illustrated by
SZCZECHURA and POZARYSKA (1974, pl. 24: 5-7).

Distribution. - Poland: Polish Lowlands - upper Campanian-Danian; Carpathians 
upper Senonian-Paleocene, Europe, Asia, North and South America, Australia - Upper
Cretaceous-Paleocene.

Stensioeina bella sp. n.
(pl, 38: 9a-c)

Holotype: Specimen IG No. 46400/88/F, in pI. 38: 9a-e.
Type horizon: Lower Maastrichtian.
TyJil locality: Borehole Tyszowce IG 1, depth 200.0 m.
Derivation of the name: Lat, bella - beautiful.

Diagnosis - Test biconvex with more convex dorsal side. Ventral side similar to S. gra
cilis BROTZEN. The dorsal resembling flower with narrow petals.
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Material. - Five well preserved specimens.

Dimensions (in mm ):
Holotype

lG Nos.: 46400/88/F
diameter 0,288
height 0.168

Paratype

46401/88/F
0.216
0.096

Description. - Test biconvex, with more convex dorsal side. Test outline circular, lobate.
The dorsal side of the test resembles a flower with narrow petals. The final whorl, consisting
of 10-12 narrow, petaloidal chambers with flat surface, is visible on the dorsal side. Older
whorls invisible, covered with numerous small nodes; they occupy 1/3 of the test diameter.
Septal sutures narrow, developed as sharp, low ridges arched and tile-like arranged. Spiral
suture invisible. The ventral side poorly convex. Chamber surface flat, except of the ultimate
chamber where it is convex. Sutures between chambers flat on the ventral side. Umbilicus
very narrow and covered with tongue-like flaps of nearumbilical part of chambers, or by cal
careous plates. Test periphery narrow, sharp and rugged.

Variability. - It is expressed in degree of convexity of the dorsal side, in width of the final
whorl on the dorsal side and in degree of visibility of septal sutures on the ventral side.

Remarks. - The investigated species resembles mostly the specimen illustrated by HOFKER
(1966, pl, 29, fig. 57a-c) as Rotorbinella mariei (van BELLEN) (non Parella mariei van BELLEN,
1946) in raised and rugged ridges developed on sutures on the dorsal side, as well as in a test
outline. It differs from HOFKER'S specimen in having ventral side typical for the genus Sten
sioeina. For comparison with S. pulchra sp. n. see its description (p. 162).

Distribution. - Poland - lower Maastrichtian (Lublin Chalk).

Stensioeina cf. dictyon POKORNY, 1958
(pI. 38: 3, 4)

Material. - Five well preserved specimens.

Dimensions (in mm) :
lG Nos.: 46383/88/F
diameter 0.312
height 0.144

46384/88/F
0.321
0.120

46385/88/F
0.312
0.120

Variability. - Test can be equally biconvex, or ventral side is more convex than, the
dorsal one, the latter being sometimes flat. Variability also concerns degree of development
of ornamentation of the dorsal side of the test.

Remarks. - The investigated specimens resemble Stensioeina dictyon POKORNY in regular
pattern ofornamentation of the dorsal side. This pattern, however, is less sharply expressed than
in the holotype. They also differ from S. dictyon POKORNY in considerably less convex, or even
flat, dorsal test side. TRuMPER (1968) suspects the specimens of'Poxoaxvof being simply extreme
variants of S. gracilis BROTZEN, a species occurring in the same samples from Czechy. In the
Polish material specimens similar to the species S. dictyon POKORNY, do not occur together with
specimens of the species S. gracilis BROTZEN.

Distribution. - Poland - uppermost upper Cainpanian-lower Maastrichtian.

Stensioeina clementiana (d'ORBIGNY, 1840)
(pI._39: 4, 5, 6)

1940. Rosalina clementiana d'ORBIGNv: 37, pI. 3: 23-25.
1941. Discorbis clementiana (d 'O RBIGNY), var, costata MARIE: 214, pI. 33: 313a-c.
1941. Discorbis clementiana (d 'ORBIGNY) , form typica MARlE:213, pl.' 33: 312a-c.
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1954. Stensioeina annae POZARVSKA ; 265, text-fig. 24A-D, 25A--;-C.
1958. Stensioeina annae POZARVSKA; WnWICKA : 207 , pl . 13: 24a- c.
1958. Stensioeina ant/ae POZARVSKA ; BIEDA: 52, tex t-fig. 20a-c.
1972. Anomalina (Pseudoualuulineria) clementiana (d 'O RDlGNV) ; VAPTZAROVA: 86, pl . 2: 1-3.
1977. Gauelinella clementiana (d 'O RBIGNV); Kocu : 46, pI. 2: 4-6 (with synonymy).
1979. Pseudoualuulineria clementiana clementiana (d 'O RBIGNV); KAPTARENKo-TsHERNousovA et al.: 129, pI. 49 : 2 a, b, w

(with synonymy).
1981. Gavelinella clementiana (d 'O RBIGNV); H ART et al. : 194, pl. 7. 11 : 1-3.
1981. Gauelinella clementiana clementiana (d 'O RBIGNY) ; EDWARDS: 394, pI. 58 : 3-5.
1981. Gauelinella clementiana costata (M ARIE); EDWARDS: 396, pI. 57: 14-16, pI. 58: 1, 2.

non 1982. Anomalinoides clementiana (d 'O RBIGNY); Mc GUGAN: 420 , pI. 10: II a-b.
1984. Stensioeina clementiana (d 'O RBIGNV) ; GAWOR-BIEDOWA and WITWICKA: 304, pl. 110: 7-9.
1985. Gauelinella clementiana (d 'O RBIGNV); ROBAszvNsKI et al. : pl. 4: 1a- b, 2a-b.
1986. Gaoelinella clementiana (d'ORBIGNV); JORDAN and GASSE: 18, pl, 6: 2, 4, 6, 8.

Material. - Over two hundred well preserved specimens.

Dimensions (in mm) :
IG Nos .: 46380 /88 /F 46381 /88/F 46382 /88 /F
diameter 0.744 0.696 0.480
height 0.408 0.384 0.240

Variability. - It is expressed mainly in degree of ornamentation of the dorsal side and
in size of umbilicus on the ventral one, and in its ornamentation. Low and rounded, or high
and rugged ribs of the dorsal side can be developed only on septal sutures of older whorls, or
also on the septal sutures in th e initial part of the final whorl. Hook-like thickenning consisting
of the test substance is pr esent in the center of a narrow umbilical depression, or, rather wide
umbilical depression is covered with calcareous plates.
. Remarks. - The investigated species differs from Discorbis (recte Stensioeina) clementiana

d'ORBIGNY var. laevigata MARIE in having septal sutures raised on the dorsal side, and in the
sutures raised near the umbilicus in th e initial part of the whorl on the ventral side. It differs
from Anomalina (recte Stensioeina) pseudoexcolata KALININ, 1937 in less sculptured dorsal side.
I also assigned the species D. (recte S.) clementiana var. costata MARIE, 1941 to Stensioeina clemen
tiana (d'ORBIGNY). The specimens of the former species, having septal sutures slightly more
raised and rugged on the dorsal side than in th e case of Rosalina (recte Stensioeina) clementiana
d'ORBIGNY, fall into the variability range of Stensioeina clementiana. They resemble mostly
A. (recte S.) pseudoexcolata KALININ.

The described species is assigned by various authors to different genera. It seems, however,
that it shares most characters with the genus Stensioeina BRoTzEN, 1936, (rai. ed and rugged
suturaI ridges on the dorsal side, umbilicus covered with calcareous plates, and planoconvex
test). It cannot be assigned to the genus Gavelinella, as its chambers are not terminated near
the umbilicus with flaps covering the umbili cus.

Distribution. - Poland (Polish Lowlands), England - upper part of Santonian-Cam
panian. France, Germany - Campanian. Neth erlands, USSR - Santonian-Campanian .
Switzerland - lower part of upper Campanian. Bulgaria - Santonian -:- lower Maas
trichtian.

Stensioeina exsculpta (R EUss, 1860)
(pI. 38: 5, 6, 7)

1860. Rotalia exsculpta R EUSS : 222, pI. 11: 4a--c.

1934. Gyroidina exsculpta (R EUSS); DAIN: 40, pI. 4 : 44.
1954. Stensioeina exsculpta (Rzuss}; POZARVSKA: 264, text-fig . 22 a-c.
1958. Stensioeina exsculpta (Ratrss ) ; BIEDA: 49, text-fig. 17a--c.
1958. Stensioeina exsculpta (REUSS) ; WITWICKA: 205, pl, 11 : 19a--c.
1961. Stensioeina mursataiensis VASSILENKO: 66, pl. ll : 5a, b, w , .
1970. Stensioeina exsculpta (REuss) ; J ANOWSKAJA and BUKATSCHUK: 122, pl. 3: 3 a, b, w.
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1977. Stensioelna exsculpta exsculpta (REUSS); KOCH: 40, pI. 11: 9-11 (with synonymy).
1979. Stensioeina exsculpta (REuss); KAPTARENKO-TsHERNOUSOVA et al.: 115, pI. 43: 7a, b, w.
non 1981. Stensioeina exsculpta exsculpta (REVSS); HART et al.: 218, pI. 7. 23: 11-13.
1984. Stensioeina dictyon POKORNt; NVONG and OLSSON: pI. 1: 12, 13.
1984. Stensioeina exsculpta (REUSS); GAWOR-BIEDOWA and WITWICKA: 304, pI. 110: 10, pI. Ill: I, 2 (with synonymy).

Material. - More than fifty well preserved specimens.
Dimensions (in mm ):
IG Nos.: 46389j88/F 46390/88 /F 46391/88/F
diameter 0.432 0.360 0.240
thickness 0.168 0.144 0.096

Variability. - It is expressed mainly in height of sutural ridges on the dorsal side and in
presence or absence of short ribs or nodes on the dorsal surface of the chambers. Ribs and nodes
appear on the dorsal side of the stratigraphically younger specimens. In specimens from the
lower Coniacian the chamber surface is smooth and sutural ridges are not rugged. Specimens
from the upper Coniacian and Santonian display short ribs and nodes on the chamber surface,
whereas ridges on sutures become thinner and slightly rugged. The Campanian specimens show
gradually increasing number of ribs and nodes on chamber surface. Simultaneously there is
a slight increase in height and a change of shape of the ventral test side, approaching slightly
the shape of Stensioeina pommerana BROTZEN.

Remarks. - The name Stensioeina mursataiensis VASSILENKO 1961 is a junior synonym of
the investigated species. The upper Santonian specimens from the Mangyshlak Peninsula
differ from the holotype of Rotalia (recte Stensioeina) exsculpta Rzuss from the Senonian of
Germany only in the shape of the ventral side and in slightly wider umbilicus making it close
to S. pommerana BROTZEN. Specimens derived from the Atlantic coast of New Jersey and De
laware (USA), and illustrated by NYONG and OLSSON (1984, pl. 1: 12, 13) as Stensioeina dictyon
POKORNY, display all features of the species under discussion. They differ from S. dictyon
POKORNY in lacking a characteristic pattern on the dorsal side.

The specimens with granulated dorsal side described from the Santonian of England by
HART et al. (1981) as S. exsculpta exsculpta (Rsuss), do not represent this species. As they have
sharp test margin and the dorsal side like that of S. gracilis BROTZEN, they cannot be assigned
also to S. granulate (OLBERTZ).

Distribution. - Poland: Polish Lowlands - Coniacian-Campanian; Sudctes - Co
niacian-Santonian; Carpathians - Coniacian-lower Campanian. Germany - Coniacian
-Santonian, rare in lower Campanian. Czechoslovakia - Coniacian-lower Campanian.
USA - Campanian-Maastrichtian? USSR - Coniacian-lower Maastrichtian. France
Senonian. Sweden - lower Santonian. Netherlands - middle Santonian-lower Campanian.

Stensioeina gracilis BROTZEN, 1945
(pl, 37: 12, pl, 38: 10, 11)

1945. Sunsioeina exscuJpta var. gracilis BROTZEN: 52, pl, 1: 15a-c.
1968. Stensioeina exsculpta gracilis BROTZEN; TRUMPER: 26, pI. 9: 2, pI. 10: 1-3, pl . 11: 1,2,5,12: 9-10, pl, 17:

12-15 (with synonymy).
1957. Stensioeina exsculpta var. aspera HOFKER: 349, text-fig. 401-403.
1957. Stensioeina exscuJpta var, aspera mut, infirma HOFKER: 350, text-fig. 404.
1958. Stensioeina exsculpla gracilis BROTZEN; BIEDA: 50, text-fig. 18a-c.

partim 1963. Slensioeina exsculpta (REuss); van HlNTE: 108, pI. 14: 5a-c (non 4a-c).
1972. Stensioeina exscuJpta gracilis BROTZEN; HANzLIKOVA: 135, pl, 40: 3-5 (with synonymy).
1972. Stensioeina exscuJpta gracilis BROTZEN; VOLOSHlNA: 115, pl, 4: 2a, b, w.
1974. Stensioeina exsculpta (REuss); GORBENKO: 38, pI. 3a, b, w.
1977. Stensioeina exscuJpta gracilis BROTZEN; KOCH: 44, pl, 11: 5-8.
1981. Slensioeina exsculpta gracilis BROTZEN; HART et al.: 220, pI. 7. 24: 1-3.
1984. Stmsioeina exscuJpla gracilis BROTZEN; GAWOR-BIEDOWA and WITWlCKA: 305, pI. 111: 6-8 (with synonymy).
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Material. - More than fifty well preserved specimens.

161

Dimensions (in mm ) :
IG Nos. : 46392/88/F
diameter 00408
height 0.240

46393/88/F
0.384
0.192

46394/88/F
0.240
0.120

Variability. See TRuMPER (1968).
Remarks. - The specimens of Stensioeina exsculpta gracilis BROTZEN were named S. exsculpta

(REUSS) by ~ILTERMANN and KOCH (1962). This mistake caused some confusion in the lite
rature. Some typical representatives of S. gracilis BROTZEN has been described as S. exsculpta
(R EUSS) . In my opinion, S. gracilis BROTZEN is a separate species, and not a subspecies of
S. exsculpta (R EUSS). It di ffers from th e latter in raised trochospiral coil on the dorsal side, in
an ornamentation consisting of high rugged ridges on the septal and spiral sutures, as well
as in a sharply keeled test margin which is turned out to the ventral side. Both th ese species
closely related to each other appear nearly simultaneously in the Coniacian of th e Polish Low
lands. Therefore S. gracilis BRoTzEN cannot be derived from S. exsculpta (REUSS) as suggested
by TRUMPER (1968) who derives S. gracilis from the phylogenetic lineage of S. exsculpta (REUSS)
during the upper Santonian. HOFKER (1957) described the test of different convexity of the
dorsal side (within the variability range of this species) as S. exsculpta var. aspera and S. exsculpta
var. aspera mut. infirma.

Distribution. - Poland: Polish Lowlands - Coniacian (except the lowerrnost part}
Campanian; Sudetes - Coniacian-Santonian. Sweden - Emsherian-lower Campanian.
Germany - upper part of the lower Santonian-lowermost part of the upper Campanian.
England - Santonian-Middle Campanian. Czechoslovakia - Santonian-lower Campanian.
Austria - Coniacian-lower Campanian. USSR - Coniacian-Maastrichtian.

Stensioeina pommerana BROTZEN, 1936
(pI. 39: I, 2, 3)

1936. Stensioeina pommerana BROTZEN: 166.
1940. Stensioeina labyrinthica CUSHMAN et DORSEv: 3, pi. 1: Sa-c.
1940. Sunsioeinapommerana BROTZEN; CUSHMAN and DORSEV: 2, pI. 1: 4a-c.
1945. Sunsioeina pommerana BROTZEN; BROTZEN: 51, pI. 1: 14.
1968. Stensloeina pommerana BROTZEN; TR uMPER: 14, pI. 4-7, pI. 12, text-fig. 3-6 (with synonymy) .
1972. Stensioeina pommerana BROTZEN; HANZLlKOVA : 135, pI. 40: 6, 7 (a-c).
1977. Sunsioeina pommerana BROTZEN; KOCH: 51, pI. 11: 1--4.
1979. Sunsioeina pommerana BROTZEN ; KAPTARENKo-TsHERNousovA tI al.: liS, pI. 43: 6a, b, w.
1981. Stensioeina pommtrana BROTZEN; HART tI al.: 220, pI. 7.24: 10-12.
1984. Stensioeina pommerana BROTZEN; NVONG and OLSSON : 7: 16, 17.
1984. Stensioeina pommerana BROTZEN; GAWOR-BIEDOWA and WlTWlCKA: 307, pi. 111: 9, pI. 112: 7, 8.
1985. Ste nsioelna pommerana BROTZEN; ROBASZVNSKI et al. : pi. 4: 3 a, b.

Material. - Over two hundred well preserved speCImens.

Dimensions (in mm ):

IG Nos. : 46395/88 /F 46396/88/F 46397/88/F
diameter 0.552 0.384 0.264
height 0.216 0.168 0.120

Remarks. - According to TRUMPER (1968) the most important specific characters are:
perforation of the ventra l side, covering of the umbilicus with calcareous plates, dome-like
shape of the ventra l side and large size of the test.

Distribution. - Poland: Polish Lowlands - upper Santonian-Maastrichtian; Carpa
thian - upper Senonian. Sweden - Santonian-Maastrichtian. Austria, Germany, England,
France, USS R, Czechoslovakia, North America - Campanian-Maastrichtian.
11 - Palaeontologia Polonica 52
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Stensioeina pulchra lip. n.
(pI. 38: I, 2)

Holotype: Specimen IG No . 46398j88jF, in pI. 38 : 1.
Paratype: Specimen IG No . 46399j88jF, in pI. 38 : 2.
Type horizon: Upper Ca mpanian.
Type locality: Borehole T eIat yn IG I, depth 282. I m. Lublin Upland.
Derivation of the name: From Lat. pulchra - beau tiful.

Diagnosis. - T est planoconvex, with flat dorsal side and convex ventral one. The ventral
side resembles Stensioeina pommerana BROTZEN. The final whorl eomists of 10-11 chambers.
Older whorls masked on th e dorsal side. Chambers semilunar on the dorsal side; the youngest
chambers tile-like arranged ; septal sutures covered with thin ridges which extend to the
ventral side.

Material. - Five well pr eserved specImens.

Dimensions (in mm):
H olotype Paratype

IG Nos. : 46398j88jF 46399j88jF
diameter 0.288 0.288
height 0.146 0.124

Description. - T est planoconvex, with a flat dorsal side and dome-like convex ventral
one. The test outline circular or slightly oval, lobate. The ventral side with visible final whorl
consisting of 10-11 narrow chambers showing poorly convex surface which is coarsely perfo
rate. Chambers are tile-like arranged near the test margin, and terminated with tongue-like
flaps near the umbilicus. Sutures poorly depressed and curved. The umbilicus occupying 1/4
to 1/3 of th e test diameter, covered with calcareous plates. The final whorl occupies 2/3 of the
test diameter on the dorsal side. Older whorls are masked by an ornamentation developed as
small nod es and ledges. Cha mbers of the final whorl are semilunar with flat surface, tile-like
in the younger portion of the whorl. Spiral suture invisible, septal sutures curved, developed
as a nar row ridge exte nding slightly to the ventral side.

Variability. - It is low and expressed in number of chambers in the final whorl, as well
as in width of the umbilicus on the ventral side of the test.

Remarks. - The ventral side of th e investigated specimens resembles mostly Stensioeina
pommerana BROTZEN. The new species differs from the latter in the narrower poorly convex
chambers on th e ventra l side, in smooth non-keeled test periphery and ornamentation of the
dorsal side which is similar to th at of S. bella sp. n. S. pulchra sp. n. differs from S. bella in plano
convex test, in th e ventral side resembling that in S. pommerana BROTZEN (but not S. gracilis),
in less numerous chambers in th e final whorl and in th eir different shape.

Distribution. - Poland: borehole T elatyn IG 1 - Campanian.

Subfamily GavelineUinae HOFKER, 1956
Genus Angulogavelinella HOFKER, 1957

Angulogavelinella gracilis (MARSSC)N, 1878)
(pI. 34 : I, 2, 3)

1878. Discorbina gracilis MARSSON: 166, pI. 4 : 34.
1945. Pseudovalvulineria gracilis (MARSSON); BROTZEN : 50, pI. I : 11.
1947. Gyroidina ? stellaria VASSILENKO et MJATLIUK : 206, pI. I: 7a-c.
1954. Pseudovalvulineria gracilis (MARSSON); POZARYSKA: 267, text- fig. 26.
1953. Stensioeina stellaria (VASSILENKO); MJATLIUK: 73, pI. 7 : 4 a, b, w.
1957. Pseudoualuulineria gracilis (lvIARSSON); BUKOWY and Osnocn: 318, pl. 28: 17a-d.
1957. Angulogavelinella gracilis (!vIARSSON) ; HOFKER : 366, text-fig. 419, 420.
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1958. Pseudooaluulineria gracilis (MARSSON); WmVICKA: 203, pl , 10: 17a-c.
1961. Stensioeina stellaria (VASSILENKO); AxIMEZ: 123, pI. 11: 'la, b, w.
1961. Stensioeina gracilis (~lARSSON) stellaria (VASSILENKO); VASSILENKO: 72, pl, 12: 6a, b, w.
1964. Angu/ogavllintlla gracilis (MARSSON); LOEBLlCH and TAPPAN: C 755, text-fig, 620: la-c, 2.
1972. Angulogavllinllla gracilis (l\uRSSON); VOLOSHlNA: 115, pI. 4: 5a, b, w,
1972. A,lOmalina (Pseudovalvulinlria) gracilis (MARSSON); VAPTZAROVA: 91, pI. 3: 7, 8, 9.
1974. Stensioeina stellaria (VASSILENKO); GORBENKO: 38, pI. 3: 9a, b, w.
1974. Angulogavelinella gracilis (MARSSON) HOFKER; ZAPALOWICZ: 200, fig. 2, fig. 4.

"1984. Angulogavelinella gracilis (MARSSON); GAWOR-BIEDOWA: pl, 4: I, 2, 3.
1984. Angulogavelintlla gracilis (MARSSON); GAWOR-BIEDOWA and WITWICKA: 291, pI. 102: 1-3.

Material. - More than two hundred well preserved specimens.
Dimensions (in mm):
IG Nos.: 46330/88/F 46331/88/F 46332/88/F
diameter 0.600 0.528 0.384
height 0.240 0.144 0.168

Variability. - It is expressed in the test symmetry (equally biconvex or either ventrally
or dorsally more convex), in degree of visibility of spiral and septal sutures on the dorsal side
(wide and translucent, fiat or poorly convex), as well as in development of sutures on the ventral
side (fiat near the test margin and slightly depressed near the umbilicus, or raised ledge-like
near the umbilicus and forming a characteristic star-like ornamentation).

Remarks. - The specimens with star-like ornamentation in the test center, and with
slightly elevated sutures on the dorsal side are assigned, by the Soviet students, to the species
Gyroidina?stellaria VASSILENKO et MJATLIUK. Already VOLOSHINA (1972: 115-116) noted
that Gyroidina? stellaris VASSILENKO et MJATLIUK is in fact a junior synonym of A. gracilis
(MARSSON).

Distribution. - Poland: Polish Lowlands -lower Maastrichtian; Carpathians - higher
lower Maastrichtian. Germany, Sweden, Bulgaria - Maastrichtian. USSR - upper Cam
panian-Iower Maastrichtian,

Angulogavelinella grodnensis (AKIMEZ, 1961)
(pI. 34: 4, 5, 6)

1961. Eponidts Irodrwtmis AKlWEZ: 129, pi. 12: 'la, b, w.

Material. - Forty variously preserved specimens.
Dimensions (in mm):
IG Nos.: 46333/88/F 46334/B8/F 46335/88/F
diameter 0.432 0.408 0.336
height 0.240 0.216 0.192

Description. - Test outline circular, weakly lobate. It is biconvex (slightly more convex
on a dorsal side) and bordered with a narrow, slightly rounded keel. It consists of 3-4 whorls,
having 6-7 chambers in the' final whorl. The two youngest whorls are visible on the evolute
dorsal side. Whorls are narrow, spiral and septal sutures translucent. Chambers poorly visible,
narrow, separated by strongly curved sutures. Chambers of the final whorl visible only on the
ventral side. Chamber outline triangular, surface slightly convex and covered with densely
spaced and rather large pores. Thickened umbilical part of sutures forms small a star-shaped
ornamentation covering the umbilicus. Septal sutures slightly depressed or fiat, narrow, trans
lucent, straight or slightly curved. Aperture interiomarginal, arched or developed as a slit
oriented perpendicularly to the suture; it occurs about the midway between the umbilicus and
periphery.

Variability. - In the study material, there are specimens with the dorsal and ventral sides
nearly equally convex, and some other having strongly convex dorsal and nearly fiat ventral
11·
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side. In most specimens only two youngest whorls are visible on the dorsal side. Only rare
specimens display 3-4 narrow whorls. Intraspecific variability is also expressed in degree of
chamber convexity on the ventral side and in size of pores occurring on the chamber surface.
The chambers are slightly convex, especially 2--:-3 youngest ones, or totally flat. Degree of
depression of sutures is strongly correlated with the degree of chamber convexity. The sutures
are flat between chambers displaying flat surface. In some specimens they are nearly radial,
in others sickle-like curved, in all ,translucent. The star-shaped ornamentation covering the
umbilicus can be either more or less distinct.

Remarks. - The investigated specimens are nearly identical in all features with the
holotype from the Grodno Chalk. Degree ofdevelopment ofsuch features as porosity of a ventral
test side, expression of spiral and septal sutures on both test sides can depend on the preserva
tion state. It seems probable, that Eponides sibiricus NECKAJA, 1948, and the specimens assigned
to E. moskvini (KELLER) by VASSILENKO (1961) from the Mangyshlak Peninsula are conspecific.
They differ from the specimens described by AKIMEz under the name Eponides grodnensis only
in better visible whorls on the dorsal side, and in more curved sutures on the ventral one. To
be sure of this fact one has to reinvestigate their holotypes or paratypes. If they are really con
specific, then the name sibiricus has the priority.

Distribution. - Poland - Campanian. Lituania - upper Campanian-Maastrichtian.

Genus Anomalina d'ORBIGNY, 1826
Anomalina incognita sp. n.

(pI. 34: H, 15)

Holotype: Specimen IG No. 46321/88/F, in pl, 34: H.
Paratypes: Specimens IG Nos.: 46322/88/F, 46323/88/F, in pl. 34: 15.
Type horizon: Upper Maastrichtian.
Type locality: Borehole Telatyn IG I, depth 246.0 m Lublin Upland.
Derivation of the name: Latin: incognita - unknown .

Diagnosis. - Test free, equally biconvex, smooth, finely perforated and involute. The
final whorl including 7-10 chambers visible on both sides. Umbilicus very narrow present
on both sides of the test. Aperture peripheral with narrow lip extending on both sides
to the umbilicus.

Material. - Fifty well preserved specimens.

Dimensions (in mm):
Holotype Paratypes

IG Nos.: 46321/88/F 46322/BB/F 46323/8B/F
diameter 0.240 0.216 0.196
height 0.120 0.096 0.096

Description. - Test free, equally biconvex, smooth and finely and evenly perfora
ted, planispiraly coiled, involute, with smooth and circular outline, and widely rounded
periphery. Only the final whorl (consisting of 7-10 trapezoidal chambers) is visible on both
sides. In the initial part of the final whorl chambers flat, poorly convex. Sutures narrow and
poorly curved and flat between chambers in the initial part of the whorl; in the final part
they are radial and poorly depressed . Umbilicus very narrow, sometimes indistinct on both test
sides. Apertural surface of the last chamber poorly convex with an interiomarginal equatorial
aperture and a narrow lip at its base, extending to the umbilicus on both test sides.

Variability. - It is low and concerns size of the test (see measurements), test outline (cir
cular or slightly oval), number of chambers visible in the last whorl (from 7 to 10) as well as
width of umbilical depression on both sides (it can occupy 1/6 or 1/7 of the test diameter).
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46341/88/F
0.408
0.166

Remarks. - The investigated species resembles mostly Anomalina bentonensis MORROW, 1934
in test outline, test symmetry, pattern of coiling and rounded test periphery. It differs from that
species in more narrow umbilical depression, in poorly convex chambers and poorly depressed
sutures as well as in smaller size. In number of chambers in the final whorl and the test size
A. incognita sp. n. resembles A. (Pseudooaluulinerina} nana AKIMEZ, 1961, from which it di ffers
in planispiral involute coiling and in lacking flaps projecting from chambers on the ventral
side. In small size, circular test outline A. incongita sp. n. slightly resembles A. (P.) santonica
AKIMEZ, 1961. It differs from that species in equally biconvex test, identical sutures and chambers
on both sides, in extension of the aperture on both test sides and in lacking chamber flaps in
the umbilicus on both sides of the test.

Distribution. - Poland - Campanian-Maastrichtian (Lublin Chalk).

Genus Gavelinella BROTZEN, 194-2
Gauelinella acuta (PLUMMER, 1926)

(pI. 34: 10, 11, 12)

1926. Anomalina ammonoides var, acuia PLUMMlIR: 149, pi . 10: 2 (fide ELUS and MESSINA, Cat. of Foram.},
1973. Anomalina {Brotzenella} praeaaua VASSILENKOj VAPTZAROVA: 33, pI. 3: 7, 8, 9 (with synonymy).
1974. Anomalina acuta PLUMMER: sZCZECHURA and POZARYSKA: 103, pl, 26: 1-3, 6, 7 (with synonymy).
1974. Anomalina prae4Cuta VASSILENKOj GORBENKO: 46, pi. 7: 2a, b (with synonymy).
1984. Gauelinella praeacuta (VASSILENKO)j GAWOR-BIEDOWA and WITWlCKA: 299, pi. 107: 7, 8.

Material. - More than a hundred well preserved specimens.

Dimensions (in mm):

IG Nos.: 46336/88/F 46337 /88 /F 46338 /88 /F
diameter 0.480 0.360 0.336
highness 0.144 0.144 0.120

Remarks. - The specimens from Polish Lowlands differ from those from Midway For
mation (Paleocene) from Texas in absence of pearl-shaped thickenings at the ends of sutures
around the umbilicus. The specific characters are 1e&S distinct in the Polish specimens than in
the American ones.

Distribution. - Poland: Polish Lowlands - uppermost lower Maastrichtian-Paleocene j

Carpathians - Paleocene. Sweden, Bulgaria, USSR, Netherlands, Germany, Denmark 
upper Maastrichtian-Paleocene, This species is known from all the continents mostly from
epicontinental facies - Upper Cretaceous-Eocene.

Gavelinella complanata (REUss, 1851)
(pi. 35: 1, 2, 33)

1851. Gavelinella complanata REuss: 36, pi. 3: 3.
1945. Gibicides complanata (Rztrss}; BROTZEN: 55, pI. 2: 4a-<:, 5a-<:.
1954. Anomalina {Anomalina} complanata REUSSj VASSILENKO: 57, pI. 2: 3a, b, w, 4a, b, w.
1961. Anomalina complanata REUSSj WmVICKA: 122, pI. 1: 1.
1961. Anomalina [Anomalina} complanata Rsuss; AKrMEZ: 136, pl. 13: 3a, b, w.
1963. Anomalina (Anomalina) complanata REUSSj KAPTARENKO-TsHERNOUSOVA et al.: 91, pi. 27: 1a, b, w,
1973. Anomalina [Anomalina} complanata Rsuss; VAPTZAROVA: 35, pI. 2: 16, 17, 18.
1984. GaveliMlla complanata (REUSS, 1851)j GAWOR-BIEDOWA and WmVICKA: 293, pI. 103: 7-9.

Material. - More than a hundred well preserved specimens,

Dimensions (in mm):

IG Nos.: 46339/88/F 46340/88/F
diameter 0.504 .- 0.458

height 0.168 0.168
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Variability. - It is expressed (in this neatly flat species having only more convex dorsal
side) in degree of visibility of all whorls on the dorsal side. Inner whorls may be covered with
a secondary test substance which forms a flat boss, as in the specimen illustrated by BROTZEN
(1945, pI. 2: 5a, c). A small node is either present or absent in umbilicus of the ventral side.

Remarks. - According to AKIMEZ (1961; 137)· Anomalina pseudopapillosa KALININ, 1937
(non CARSEY) from the Maastrichtian deposits of Aktiubinsk region (Kazakhstan), is a junior
synonym of the investigated species.

Distribution. - Poland: Polish Lowlands - Maastrichtian. Sweden - Maastrichtian,
USSR - upper Campanian-Maastrichtian.

Gauelinella costulata (MARIE, 1941)
(pI. 35: 4, 5, 6)

1941. Discorbis lornelana var. costulata MARIE: 216, pI. 34: 315a-e.
1947. Allomalina ammonoides (REUSS) var, -crassisepta VASSILENKO et MJATLiuK: 208, pI. 3 : 5a-c, 6.
1973. Allomalilla [Gooelinella} costulata (MARIE); VAPTZAROVA: 24, pi . 1: 10-12.
1974. Allomalina costulata (MARJE) ; GORDENKO: 43, pI. 5: 8a, b, w (with synon ymy) .
1979. Gaoelinella costulata (MARIE); KAPTARENKO-TsHERNOUSOVA et al.: 126, pl, 48 : 3a, b, w.
1981. Gauelinella lorneiana (d 'O RBIGNY) sensu stricto; EDWARDS: 396, pI. 56: 1-5.
1984. Gatelinell« costulata (MARJE) ; GAWOR-BIEDOWA and WmVICKA: 294, pI. 104: 6-8.

Material. - Over fifty well preserved specimens.
Dimensions (in mm):
IG Nos.: 46342/88/F 46343/88/F 46344/88/F
diameter 0.576 0.552 0.528
height 0.312 0.288 0.264

Remarks. - According to MARIE (1941), ' the specimens differing from Discorbis lorneiana
(d'ORBIGNY) in presence of thickenings on sutures in the middle portion of the final whorl
of the dorsal side, are assigned to D. lorneiana var. costulata. HART et al• . (1981), on the
other hand, included the specimens with thickened sutures on the dorsal side of the final whorl
(except for the suture between the two youngest chambers) in the species Gavelinella lorneiantJ
(d'ORBIGNY). They gave, however, neither synonymy nor variability range of this species.
Therefore, it is difficult to guess what is their 'opinion aboutD. lorneiana var, costulata as de
scribed by MARIE (1941). EDwARDs (1981) included D. (recte Gauelinella) lorneiana d'ORBIGNY
var, costulata MARIE into synonymy of the species G. lomeiana (d'ORBIGNY) sensu stricto.
In his opinion, this forms fit well within the variability range of the species G. lorneiana
(d'ORBIGNv). The present author agrees that this forms may represent only intraspecific
variability. They are treated here as a distinct species, following in it the Soviet students
(see synonymy), and neglecting the fact that MARIE (1941) who knew well Rosalina (recte
Gauelinella) lorneiana d'ORBIGNY from the Cretaceous of the Paris Basin, had distinguished
this variety.

To this species HOFKER (1966) assigned only specimens without thickened sutures on the
dorsal test side.

Distribution. - Poland: Polish Lowlands - Coniacian-lower Maastrichtian. France 
upper Campanian. England - uppermost Turonian-Maastrichtian. Bulgaria - Campanian.
USSR - Coniacian-Maastrichtian,

Gaoelinella danica (BROTZEN, 1940)
(pi. 35: 11, 12, 13)

1940. Cibicides danica BROTZEN: 31, fig. 7: 2a-e.
?1954. Anomalina (Anomalina) grandis VASSILENKO: 68, pi. 4: 4a, b, w,

1962. Gavelinella danica (BROTZEN); Hu.TERMANN and KOCH: 322, pi. 46: 5-6, tab. 19.
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19610 A,!amalina danica (BROTZEN); WITWICKA: 123, pl. I ! 2a- c..
1963. Anomalina (Anomalina] danica (BROTZEN); KAPTARENKo-TSI[ERNousovA et al.: 142, pI. 30: Sa, b, w.
1966. Gauelinella danica (BROTZEN); HOFKER: 41, pI. 6 : 51, pI. 61, pI. 11 : 120, 121, p . 76, pI. 14: 71, p . 196, pI. 36 : 29,

p, 227, pI. 43: 86, p. 243, pI. 48: 30, p . 258, pI. 84: 2 18, 220-222.

1970. Anomalina danica (BROTZEN); M] ATLIUK: 134, pI. 57 : 1, 2a, b, w, pI. 58: 1, 2.

1973. Gaoelinella danica (BROTZEN) ; GAWOR-BIEDOWA: pI. 4 : 6a, b.
1974. ArlOmalina danica (BROTZEN) ; SZCZECHURA a nd POZARYSKA: lOS, pI. 29: 2-5 (with synonymy).

1984. Gaoelinello danica (BROTZEN) ; GAWOR-BIEDOWA a nd W ITWICKA : 294, pI. 104: 4, 5.

Material. - Over two hundred well preserved speCImens.

Dimensions (in mm):

IG Nos. : 46345/88 /1'
d iameter 0.696
height 0.480

46 346/88/1'
0.552
0.240

46347/88/1'
0.384

0.192

Remanks. - Specim eris similar to th e study material have been described by VASSILENKO
(1954) as Anomalina (Anomalina) grandis from the Danian deposits of the Mangyshlak
Peninsula. According to th e author, they differ from G. danica (BROTZEN) in having the outline
of the test oval (instead of circular), in presence of a boss on the dorsal side and in equal size
of pores over the entire test surface. However, most specimens of G. danica (BROTZEN) are oval
with small pores invisibl e on th e surface of the three oldest chambers of the final whorl. But,
some have entire surface of all chambers covered with pores of equal size. All the characters
listed by VASSILENKO (1954 : 68, 1961: 108) as discriminative betwe en two species are the
subj ect to variability within one species G. danica. Anomalina (A.) grandis VASSILENKO is thus
most probably conspecific with G. danica (BROTZEN).

Distribution. - Poland : Polish Lowlands - upper Maastrichtian-Paleocene; Eastern
and Western Carpathians - Paleocene. Sweden, Denmark, Netherlands, Germany, Bulgaria 
upper Maastrichtian-Paleocene. England, USSR Russian Platform, Caucasus, Crimea 
Paleocene.

Gavelinella gankinoensis (NECKAJA, 1948)
(pI. 35: 14, 15, 16)

1948. Cibicides gankinoensis NECKA]A: 222, pI. 3: 2a-c.

1954. Cibicides (Anomalinoides?) gankinoensis NECKA]A; VASSILENKO : 145, pI. 24 : l a , b, w.

1955. Cibicides gankinoensis NECKA]A; BALAKHMATOVA: 44, pI. 4 : l a, b.
1957. Gaveli~ella incerta HOFKER: 308 , text -fig. 364 .

1962. Cibicides ( Cibicidoides) propiuquus l'LOTNIKOVA: 55, pI. 2: 8 a, b, w.

1966. Gavelinella incerta H OFKER; H OFKER: 76, pI. 14: 74.

1979. Cibicidoides propirlquus PLOTNIKOVA; KAPTARENKo-TsHERNous ovA et al.: 124, pI. 46: 9 a, b, w,

1984. Gauelinella gankilloeusis NECKA]A; GAWOR-BIEDOWA: pI. 4: 7-9.

1984. Gaveline/la gallkilloellsis NECKA]A; GAWOR-BIEDOWA a nd ' VITWICKA : 295, pI. 104 : 9, pI. 105 : 7, 8.

Material. - More than fifty well preserved specimens.

Dimens ions (in mm) :
IG Nos.: 46348/88/1' 46349/88/1' 46350/88 /1'
diameter 0.306 0.3!l4 0.264
height 0.192 0.192 0.1 20

Variability. - It is expressed in convexity of the dorsal side in relation to the flat ventral
one, in degree of depression of sept al sutures on the dorsal side (flat or poorly depressed), in
size of pores and degree of thick ening of sutures near the umbilicus on the ventral'side. The
dorsal side is smooth, glittering and very finely perforated, contrary to the ventral one,

Remas-ks. - The species Gavelinella incerta described by HOFKER (1957) corresponds
to G. gankoinensis (NECKAjA) in oval shape, flat ventral side and convex but not conical dorsal
one, in very narrow (in comparison with the final whorl) older whorls, densely spaced and large
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pores on the flat chamber surface, and in slightly thickened and wide septal sutures near the
umbilicus on the ventral side. The specimens described by PLOTNIKOVA as Cibicidts ( Cibicidoides)
propinquus differ (according to that author) from the investigated species only in less rounded
test periphery and less convex last chambers. These features fit well into the intr aspecific
variability of Gavelinella gankinoensis (NEcKAJA).

Distribution. - Poland (Polish Lowlands), Germany, Denmark, Netherlands - upper
Maastrichtian. USSR - Campanian-Maastrichtian.

Gavelinella mariae (jONES, 1852)
(pI. 35 : 7, 8, 9, 10)

1852. Rasalina mariae JONES : 267, pl. 16: 13 (fide ELLIS and MESSINA, Cat. of Foram .),
1974. Cibicides mariae (JONES); SZCZECIIURA and POZARYSKA: 87, pI. 25: 7-11 (with synonymy).
1979. Anomalina? ekblomi (BROTZEN); KAPTARENKO·TsIIERNOUSOVA et al.: 120, p I. 46: 4a, b, w (with synonymy).
1981. Cibicides [Cibicidina} mariae (JONES); MURRAY et al. : 248, pI. 8. 4: 17-19.
1984. Gauelinella ekblomi (BROTZEN)j GAWOR-BIEDOWA: 295, pI. 104 : 1- 3 (with synonymy).

Material. - More than two hundred well preserved specImens .

Dimensions (in mm):

IG Nos. : 46351/88 /F 46352/88 /F 46353 /88 /F
diameter 0.312 0.264 0.240
height 0.120 0.120 0.096

Remarks. - Due to comparative material from the Paleocene (Thanetian) of England, as
well as from the Paleocene of Texas and Sweden, SZCZECHURA and POZARYSKA (1974) identified
Rosalina mariae lO NES and established its numerous synonyms, Cibicides ekblomi BROTZEN, 1948
among them. But, they did not designate a lectotype of Rosalina mariae. The holotype of this
species has been lost, as it follows from ELLIS and MESSINA in Catalogue of Foraminifera. The
schematic illustration in lONES 1852 is not very helpful in identification. The problem of generic
affiliation of this species remains unsolved. The study species display features of the genus
Gavelinella BROTZEN, 1942, which include umbilicus partially closed by a subtriangular um bilical
flaps proj ecting from each chamber on the ventral (involute) test side. Only the spiral semi
involute side is different. The investigated species belongs to the group of the genus Gavelinella
which includes G. complanata (REUss), G. gankoinensis (NEcKAJA) an d G. danica (BROTZEN) , all of
them having very narrow older whorls in comparison with the youngest whorl. T his results in
apparent, only partial evolutness of the dorsal (spiral) side of the test.

Distribution. - Poland: Polish Lowlands - upper Maastrichtian-Palcocene ; Car
pathians - Paleocene. England, Sweden, Denmark, Austria, France - Paleocene. USSR,
Germany, Bulgaria - upper Maastrichtian-Paleocene, USA - Paleocenc.

Gavelinella monterelensis (MARIE, 1941)
(pi. 36: 1, 2)

1941. Allomalina monterelensis MARIE: 243, pI. 37: 432a-c.
1966. Gatelinopsis monterelensis (MARIE); HOFKER: 29, pI. 3: 60.
1972. Gaoelinella monterelensis (l\1ARIE); H ANzLIKovA: 131, pI. 29 : 3.

1973. Anomalina {Brotzenella} monterelensis MARlE; VAPTZAROVA: 30, pI. 3: 13, 14, 15.
1974. Anomalilla monterelensis MARIE; GORBENKO: 45, pI. 6 : 6a, b, w.
1979. Brotzenella monterelensis (MARIE) ; KAPTARENKO-TsIIERNOUSOVA et al.: 125, pI. 47: 7 a, b, w (with synonymy).

1981. Gacellnella monterelensis (MARIE) ; HART et al.: 196, pl. 7. 12: 1-3.
1981. Gauelinella monterelensis (MARIE); EDWARDS: 397, pl . 58 : 15-17.

1984. Gaoelinella monterelensis (MARIE) ; GAWOR-BIEDOWA: pI. 3: 7-9.
1984. Gaoelinella monterelensls (M ARlE) ; GAWOR-BIEDOWA and WnwICKA: 298, pI. 106: 1-3 (with synonymy) .

1985. Gaoelinella monterelensis (MARIE); ROBASZYNSKI et al.: pI. 5: 5a, b.
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Material. - Two hundred well preserved specimens.

Dimensions (in mm ) :
IG Nos. : 46354/88/F
diameter 0.552
height 0.192

46355/88/F
0.528
0.216

46356/80/F
0.432
0.144

Variability. - It is low and concerns size of an umbilical boss on the ventral side and spiral
side boss which can be more or less distinct, broad and low.

Remarks. - Anomalina menneri KELLER resembl es very mu ch the investigated species in
general test shape, shape and size of umbilical boss on the ventral side, in presence of the boss
on the dorsal side and in number of chambers in th e final whorl (12-14). It most probably is
its junior synonym. To solve the problem one has to investigate the topotype of A. menneri
KELLER. EDwARDs (1981) regard ed Cibicides ooltsicna (d'ORBIGNY) var. plana SCHIJFSMA, 1946,
as a synonym of the investigated species. The former subspecies cannot be synonymous with
Gavelinella monterelensis (MARIE) , as it displays densely spaced, numerous and well visible pores
on the flat spiral test side whereas G. monterelensis (MARIE) has large and densely spaced
pores on the ventral (involute) test side. An aperture which also extends on the more evolute
(dorsal) side in Cibicides (recte Cibicidoides) ioltz iana (d'ORBIGNY) var. plana SCHlJFSMA prec
ludes its assignment to the genus Gavelinella.

Distribution. - Poland: Polish Lowlands - uppermost lower Campanian-Maastrich
tian. France, England - uppermost lower Campanian-upper Campanian, Switzerland 
lower part of the upper Campanian, Czechoslovakia (Carpathians) - Campanian. Bulgaria 
Campanian-Maastrichtian. Belgium (Limburg), Netherlands (Limburg) - upper Campanian
lower Maastrichtian. USSR: Donbas - upper part of the lower Campanian-upper Cam
panian; Bye1orussia, Wolhyno-Podollan Plate, Mangyshlak Peninsula, Dnepr-Donbas De
pression - upper Campanian; Crimea, northern Caucasus - Campanian-Maastrichtian.

Gaoelinella pertusa (MARSSON, 1878)
(pl, 36 : 6, 7)

1978. Discorbina pertusa MARSSON: 166, pl . 4: 35 a--d.
1942. Gauelinella costata BROTZEN: 43, pI. 1: 3.
1954. Anomalina [Gauelinella} pertusa (M ARSSON) emend B ROTZEN j V ASSILENKO : 80, pl, 8: 3a, b, W (with synonymy).
196!. Gauelinella pertusa (MAR SSON)j WITWICKA: 127, pl, 3 : 6a--e.
1966. Gatelinella pertusa (MARSSON)j HOFKER: 28, pI. 3: 57a-c.
1973. Anomalina [Gaoelinella} pertusa ( MARSSON); VAPTZAROVA : 25, pl , 2: 1- 3.
198!. Gaoelinella pertusa ( MARSSON)j H ART et al.: 196, pl , 7. 12: 4--6.
1981. Oaoelinella penusa ( MARSSON); E DWA RDS : 397, pI. 56: 7-9.
1984. Gaoelinella pertusa ( MARSSON) j G AWOR-BIEDOWA and WITWICKA: 298, pt. 107: 1-3.
1986. Gaoelinella pertusa (MARSSON) j JORDAN and G ASSE : 19, pi. 7: 6-9.

46359/88/F
0.240
0.096

46358/88/F
0.312
0.120

Material. - Over two hundred well preserved specimens.

Dimensions (in mm ):
IG Nos. : 46357/88/F
diameter 0.360
height 0.120

Variability. - It is expressed mainly in number of chambers in the final whorl (11-15)
and in degree of convexity of sutures in the final whorl on both test sides.

Remarks. - I consider, following HAGN 1954 that Gavelinella costata BRoTzEN, 1942 is
a junior synonym of G. pertusa (MARSSON), as the only difference between them is in more raised
septal sutures on the dorsal side in G. costata BRoTzEN.
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Distribution. - Poland : Polish Lowlands - Campanian-Maastrichtian, Germany, Swe
den, Netherlands - Campanian-Maastrichtian. England - Coniacian-Maastrichtian.
France - upper Carnpanian. Bulga ria - Maastrichti an - Danian (uncommon). US SR -
Campanian-Danian. .

Gavelinella postthalmanni sp. n.
(pI. 37: 3, 4, 5, pl. 38: 8)

HololJope : Specimen lG No. 46360/88/F, in pl. 37: 4.
Paratypes: Specimens lG Nos. 4636Ij88/F, 46362j88jF, in pl . 37: 3, 5.
Type horizon: Campanian.
Type locality: Borehole Tyszowce lG I, depth 330.0 m. Lublin Upland, Poland.
Derivation of the name: From the latin post - after and the species name thalmanni.

Diagnosis. - The only difference with respect to G. thalmanni (BRoTZEN) is that the new
species has both, chamber surface and sutures on the dorsal side, smooth and devoid of orna
mentation.

Material. - More than a hundred well preserved specimens.

Dimensions (in mm):
Holotype Paratypes

lG Nos.: 46360/88/F 46361/88/F 46362/88fF
diameter 0.336 0.288 0.194
height 0.170 0.120 0.076

Destribution - Test resembles G. thalmanni (BRoTzEN) in general shape. Ventral side is
involute, flat, umbilicus very narrow, covered by subtriangular umbilical flaps. Chambe r
surface flat, coarsely perforate. Sutures slightly curved, flat or very poorly convex. T est outline
nearly circular, periphery rounded. Dorsal side evolute and consisting of 2 or 2 and 1/2 whorls .
Final whorl corresponds to 2/3 of the test diameter, it is convex and comprises 10-12 slightly
convex chambers. Chambers in older whorls invisible. Sutures flat and poorly curved in the
ini tial part of the final whorl, in the final one poorly depressed, radial. Aperture interiomarginal,
arched, supplied with a rather wide lip and extending to the ventral side beneath um bilical
flaps.

Variability. - It is expressed in test size, number of chambers in the final whorl (10-12),
degree of chamber convexity on the dorsal side (all chambers very poorly convex or poorly
convex in th e initial portion and strongly convex in the final part of the final whorl), in pattern
of sutures development, especially on the dorsal side (sutures flat or poorly depressed between
chambers, or flat in the initial part of whore while rather strongly depressed in the final one) .
Sutures may be slightly thickened in some specimens on th e ventral side.

Remarks. - The investigated species is probably derived from G. thalmanni (BROTZEN),
from which it differs only in absence of raised rugose ribs and nodose ornamentation on
the dorsal side. General test shape and lack of ornamentation on chambers and sutures
on the dorsal side make it close to Anomalina (Pseudovalvulineria) thalmanniformis PLOTNIKOVA,
1962. I t looks nearly homeomorphic with that species. It differs from A. (P.) thalmanniformis
PLOTNIKOVA in more numerous chambers in the final whorl (10-12 instead 8-10), in chambers
of the older whorls invisible on the dorsal side, and in the stratigraphical range [the investi
gated species range from Campanian to Maastrichtian, while A. (Pseudovalvulineria) thal
manniformis PLOTNIKOVA occurs in Cenomanian] . It seems th at the species A. (P.) thalmanni
formis PLOTNIKOVA is the first member, while G. postthalmanni (BROTZEN) the fina l one of the
phylogenetic lineage, in which G. thalmanni (BROTZEN) occupies the intermediate position.
The latt er species occurs in Poland from the Coniacian to the lower Santonian, while in
England from the Coniacian to the lower part of the upper Campanian. The initial member
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of this lineage i. e. A. (P.) thalmanniformis PLOTNIKOVA and the final one i. e. G. postthal
manni sp. n. are devoid of test ornamentation. Raised rugose ribs on sutures and papillae on
chamber surface on the dorsal test side had been developed only in G. thalmanni (BROTZEN).

Distribution. - Poland - Campanian-Maastrichtian,

Gavelinella sahlstroemi (BROTZEN, 1948)
(pI. 36 : 11, 12, 13)

1948. Cibicides sahlstroemi BROTZEN: 85, pI. 17: 1.
1966. Gauelinella sahlstroemi (BROTZEN); HOFKER: 197, pI. 36 : 27.
1970. Anomalina inoceramooiensis MJATLIUK: 131, pI. 54 : 2, 3, 4 (a, b, w),
1973. Gateline lla sahlstroemi (BROTZEN); GAWOR-BIEDOWA: pI. 4 : 2.
1974. Cibicides sahlstroemi BROTZEN; SZCZECHURA and POZARVSKA: 89, pI. 8 : 5 (with synonymy) .
1984. Gaoelinella sahlstroemi (BROTZEN) ; GAWOR-BIEDOWA and WITWlCKA: 299, pI. 107: 4-6.

Material. - More than two hundred preserved specimens.

Dimensions (in mm):
IG Nos. : 46365/88/F
diameter 0.192
height 0.072

46366 /88/F
0.168
0.048

46367/88/F
0.146
0.072

Variability. - It is expressed in development of the dorsal side (flat or slightly concave),
size of pores on a chamber surface of the ventral side, development of sutures on the ventral
side (flat and wide or slightly raised) and in height of ribs on spiral and septal sutures on the
dorsal side. The ribs on septal sutures in older whorls are absent or poorly developed in some
specimens.

Remarks. - Anomalina inoceramoviensis MJATLIUK corresponds entirely to the investigated
species in the test shap e, test symmetry, width of sutures on the dorsal side, and in the develop
ment of ribs on sutures. It differs, however, in equal size of pores on chamber surface on both
sides. The pores are very fine and invisible on the dorsal side in the investigated species, whereas
the test surface is glitt ering. SZCZECHURA and POZARYSKA (1974) noted the presence of Gave
linella sahlstroemi (BROTZEN) in the Paleocene of"the Polish ·Carpathians, which may 'suggest
that th e specimens described by MJATLIUK (1970) from the Maastrichtian deposits of Eastern
Carpathians as A. inoceramoviensis MJATLIUK belong to the investigated species, despite some
differences caused by the preservation sta te.

Distribution. - Pola nd : Polish Lowlands - upper part of the upper Maastrichtian
Paleocene; Carpathians - Paleocene. Sweden, Denmark, Netherlands, England - upper
part of the upper Maastr ichtian-Paleoccne. Perhaps also Eastern Carpathians-Maastrichtian.

Gavelinella stelligera (MARIE, 1941)
(pI. 36: 3, 4, 5)

1941. Planulina stelligera MARIE: 245, pI. 37 : 344a-c.
1947. Planulina schloenbachi (REUSS) var, kalinini VASSILENKO et MJATLIUK : 213, pI. 3 : 9 a- c.
1961. Pseudooaluulinerla stelligera (MARIF.) ; WITWICKA : 129, pI. 4: 8a-e.
1972. Anomalina (Pseudooalnulineria} stelligera (MARIE) ; VAPTZAROVA: 93, pI. 3: 10-12.
1974. Anomali,la stelligera (MARIE) ; GORBENKO: 44, pI. 6 : 3a, b, W (with synony my) .
1981. Gaoelinella stelligera (MARIE); HART et al. : 196, pI. 7. 12: 10-12.
1984. Gaoelinella spissocostata CUSHMAN ; O LSSON and NVONG: pI. 3 : 11-13.
1984. Gauelinella sulligera (MARIE); GAWOR-BIEDOWA and WITWICKA: 301, pl. 109: 1-3.
1986. Gaoelinella stelligera (MARIE); SOLAKIUS and LARssoN: 19, pl. 1: 6-8.
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Material. - More than two hundred well preserved specimens.

Dimensions (in mm ):
IG Nos.: 46368 /88/F 46369 /88/F 46370/88/F
diameter 0.576 0.480 0.336
he ight 0.264 0.168 0.144

Variability. - It is expressed in size of chamber flaps arranged in stellate pattern on the
ventral side, in height of ribs on septal sutures on both sides, as well as is width of the final
whorl on the dorsal side (it is associated with degree of evolutness of that side of the test).
The sutures may be depressed or flat between 3 or 4 younger chambers and not thickened on
ventral side.

Remarks. - The specimens included in the species Planulina schloenbachi (REUSS) var.
kalinini by VASSILENKO et MJATLIUK (1947) display all the features of the investigated species.
Only umbilical flaps arc less developed in the specimens from the Emba region of Kazakhstan
than in the holotype from the Belemnitella mucronata Zone of the Paris Basin. VASSILENKO (1954)
considered P. schloenbachi (R EUSS) var. kalinini VASSILENKO et MJATLIUK as a junior synonym
of the species Gaoelinella stelligera (MARIE). This last species also occurs in New Jersey and
Maryland (USA), and has been illustrated by OLSSON and NYONG (1984, pI. 3: 11-13)
under the name G. spissocostata CUSHMAN. The illustrated specimens differ, however, from
P. spissocostata CUSHMAN, 1938 in having umbilical flaps which cover the umbilicus on the
ventral test side, and which are arranged as in G. stelligera (MARIE).

Distribution. - Poland: Polish Lowlands - Coniacian-lower Campanian, sometimes
also in the lowermost part of the upper Campanian. France - Campanian. Denmark 
Coniacian-lower Campanian. England - upper Senonian-Middle Campanian. Bulgaria 
Santonian-Campanian, USA-upper Campanian. USSR-Kazakhstan (Emba region), Donbas,
Mangyshlak Peninsula, Byelorussia, Wolhyn-Podole Plate, Dnepr-Donetsk Depression 
Santonian-lower Campanian; Crimea and North Caucasus - Santonian-Maastrichtian.

Gaoelinella tenuissima GAWOR-BIEDOWA, 1992
(pl, 37: 6, 7, 8)

46373{88/F
0.168
0.148
0.072

46372/88/F
0.240
0.216
0.072

1992. Gauelinella tenuissima GAWOR-BIEDOWA: 87, pl. 3: 5, 6. .

Material. - Over one hundred well preserved speCImens.

Dimensions (in mm ):
IG Nos.: 46371 /88/F
longest diamet er . 0.264 .
shortest diameter 0.216
height 0.072

Distribution. - Poland: Lublin Chalk, Campanian - Maastrichtian.

Gauelinella umbilicatula (VASSILENKO et MJATLIUK, 1947)
(pl, 36: 14, pl. 37: 1, 2)

1947. Anomalina ammonoides (REUSS) var, umbilicaiula VASSILENKO et MjATLlUK: 208, pl. 1: Ba, b, c.
1954. Anomalina {Gaoelinella} umbilicatula MjATLIUK ; -VASSILENKO: 78, pl, 7: 4a, b, w.
1956 . Gaoelinella pertusa maestrichtiensis HOFKER: 73, pI. 8: 60a, b, c.
1959. AnomalillQ umbilicatula MjATLIUK ; MASLAKOVA: lOO, pl . 6 : 7.
1960. Gavelinella limbata OLSSON: 35, pl. 5 : 17-19.
1961. Gaoelinella umbilicatula (MjATLlUK); WITWICKA: 126, pI. 3: 5a-c.
1961. Allolllalilla [Gaoelinella} umbilicaiula MjATLlUK ; AKIMEZ : 140, pl, 13: 6a, b , w.
1966. Gavelinella pertusa subsp. maestruhtiensis HOFKER ; HOFKER: 41, pl. 6 : 60, 75, pl. 14: 69a-c, 70a-c.
1970 . Anolllalina [Gaoellnella} umbilicatula MjATLlUK; JANOWSKAjA and BUKAT8CllUK : 136, pl. 6: 3a, b, w,
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1970. Gavelinella umbilicalula (MjATLIUK); MjATLIUK: 136, pI. 54 : lOa- c.
1973. Anomalina [Gaoelinella) umbilicatula MjATLIUK ; VAPTZAROVA: 24, pI. 1: 13-15.
1974. Gaoelinella umbilicatula (MjATLIUK); SZCZECHURA and POZARYSKA: 112, pI. 28: la--e.
1984. Gavelinella umbilicatula (MjATLIUK); GAWOR-BIEDOWA and WrrWICKA: 302, pI. 109: 7-9.
1985. Gavelinella pertusa (MARSSON); SOLAKIUS and LARSSON : 18, pI. 3: 1-3.
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Material. - More than two hundred well preserved specimens.

Dimensions (in mm) :
IG Nos.: 46374/88 /F 46375/88/F 46376/88 /F
diameter 0.504 0.480 0.4 26
thickness 0.240 0.19 2 0.192

Variability. - It is expressed in a test shape (circular to oval), development of the test
periphery (rounded to subacute), in rate of increase of chamber height on the ventral side
(gradual increase of size of all chambers or rapid increase of size of the youngest chambers),
in size of the last chamber and height of thickenings on sutures, especially on the ventral side.

Remarks. - The investigated species differs from Gavelinella pertusa (MARSSON) in test
symmetry (ventral side higher than the dorsal one), in increase of chamber height with growth
in the final whorl on the ventral test side, in more narrow umbilicus and more convex ultimate
chamber. The both species compared are closely related. VASSILENKO (1954) assigned the
species G. costata BRoTzEN, 1942 to G. umbilicatula (VASSILENKO et MJATLIUK 1947), the species
which is considered here, in accordance with HAGN (1954) and EDWARDS (1981) treat G.costata
opinions, as a junior synonym of G. pertusa (MARSSON) (see p. 169). The species G. pertusa
maestrichtiaensis HOFKER, 1956 and G. limbata OLSSON, 1960 are here considered as synonymous
with the investigated species, as they display similar pattern of the chamber increase in height
in the final whorl on the ventral side, have the same size and convexity of the ultimate cham
ber and much wider final whorl in comparison with older ones (on the dorsal side).

Distribution. - Poland: Polish Lowlands - Coniacian-Maastrichtian ; Carpathians 
Paleocene, Denmark - Coniacian-Maastrichtian. Netherlands, Germany - Maastrichtian
-Danian, Bulgaria - Santonian-Maastrichtian. USSR - Santonian-Maastrichtian, sometime
Coniacian, USA - Danian.

Gavelinella vombensis (BRoTzEN, 1945)
(pI. 36 : 8, 9, 10)

1945. Pseudooaloulineria oombensis BROTZEN: 50, pI. 1: 13 (non 12) : text-fig. 9.
1947. Anomalina infrasantonica BALAKHMATOVA; VASSILENKO and MjATLIUK: 210, pI. 3: 2a--e, 3 a-b.
1970. Anomalina {Pseudooaloulineria} infrasanlonica BALAKHMATOVA; j ANKOWSKAjA and BUKATSCHUK : 129, pI. 5 : 2 a , b, w.
1972. Allomalina {Pseudooaloulineria} irfrasantonica BALAKHMATOVA ; VAPTZAROVA: 95, pl. 4 : 1-3.
1979. Pseudooaloulineria infrasanlonica (BALAKHMATOVA); KAPTARENKo-TsHERNousovA el al. : 130, pl. 50: l a, b, w (with

synonymy).
1981. Lingulogavelinella sp . cf. L. oombensis (BROTZEN) ; H ART el al. : 210, pI. 7. 19: 1-3.
1981. Gauelinella uombensis (BROTZEN) ; EDWARDs: 404 , pI. 56 : 16-18, pI. 57 : 1-3.
1981. Gauelinella praeinfrasantonica (VASSlLENKO et MjATUUK) ; EDwARDs: 400, pI. 56: 13-15.
1984. Gauelinella uombensis (BROTZEN); GAWOR-BIEDOWA and WrrWICKA: 303, pI. 109: 4-6.

Material. - More than two hundred well preserved specim ens.

Dimensions (in mm):

IG Nos.: 46377 /88 /F 46378/88/F 46379/88/F
diameter 0.552 0.480 0.408

height 0.288 0.240 0.168

Variability. - It is low and concerns mainly convexity, shape and size of a smooth boss
covering the inner whorls on the dorsal (spiral) side, and in length and width of thickenings
on sutures on .the ventral side. Sutures are rather wide and raised, especially from the mid-
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length to the umbilicus, except the sutures between the three youngest chambers; they can
be also thickened only in the umbilical area and form a characteristic stellate pattern. This
variability is well illustrated by the specimens from southern England presented by EDwARD
(1981, pl, 56: 16-18, pl. 57: 1-3).

Remarks. - The specimens assigned by EDwARDs (1981) to G. praeinfrasantonica (VASSI
LENKO et MJATLIUK) are in fact poorly preserved specimens of G. vombensis (BROTZEN). They
show all the features of the latter species (pI. 56: 13-15 and 56: 16-18). VASSILENKO et
MJATLIUK (1947: 211) considered the species Anomalina praeinfrasantonica VASSILENKO et
MJATLIUK as the species ancestral to A. infrasantonica BALAKHMATOVA (= G. vombensis
(BROTZEN). According to the present author A. praeinJrasantonica VASSILENKO et MJATLIUK
can not be ancestral G. vombensis (BROTZEN). EoWARDS (1981) assigned to G. vombensis the
specimens illustrated under this name by BROTZEN (1945) in pl. 1: 13a-c, text-fig. 9 and
the specimen from pI. 1: 12a-c of the same author which probably belongs to the species
Stensioeina beccariformis (WHITE).The latter species was probably unknown to EDWARDs. It differs
from the species studied in having biconvex to pIano-convex test, all whorls and chambers
visible on the dorsal side, in lacking a dorsal boss, in having flat sutures on the ventral side
of the test as well as in being half of its size. The specimens described by HART et al. 1981 as
Lingulogavelinella sp. cf. L. vombensis (BROTZEN), from the Coniacian - Santonian deposits
of England represent in fact poorly preserved specimens of the species Gavelinella vombensis
(BROTZEN).

Distribution. - Poland: Polish Lowlands - upper part of Turonian-Campanian.
Sweden - Turonian-lower Campanian. England, Bulgaria, USSR - Coniacian-Santonian.

Genus Paralabamina HANsEN, 1970
Paralabamina toulmini (BROTZEN, 1948)

(pl, 32: 4, 5, 6)

1948. Eponides toulmini BROTZEN: 78, pl , 10: 16.
1959. Eponides sp, MORGlEL: 137, pl, 14: 8a-e.
1961. Globoratalites perforatus VASSILENKO: 61, pl , 10: Sa, b, w.
1968. Eponides Ioulmini BROTZEN; POZARYSKA and SZCZECHURA: 72, pl. 15: 1--4 (with synonymy).
1970. Globoratalites perforatus VASSILENKO; MJATLlUK: 126, pl, 37: 2a, b, w,
1973. Eponides toulmini BROTZEN; GAWOR-BIEDOWA: pl. 3: 2a, b.

1974. Paralabamina toulmini (BROTZEN); SZCZECHURA and POZARYSKA: 97, pl, 18: 2--4 (a-c) (with synonymy).
1984. Paralabamina toulmini (BROTZEN); GAwoR-BmDowA and WITWICKA: 284, pl , 97: 9, pl , 98: 4, 5.

Material. - More than fifty well preserved specimens.

Dimensions (in mm):
IG Nos.: 46296/88 /F 46297j88/F 46298/88/F
longest diameter 0.360 0.264 0.240
shortest diameter 0.288 0.216 0.216
height 0.24-0 0.144 0.120

Variability. - For variability of this species see POZARYSKA and SZCZECHURA (1968,
pl. 15: 1-4).

Remarks. - For discussion of the synonyms see POZARYSKA (1965), POZARYSKA and
SZCZECHURA (1968) and SZCZECHURA and POZARYSKA (1974). The specimen described as
Globorotalitesperforatus VASSILENKO by MJATLIUK (1970) from th e Danian deposits of the Eastern
Carpathians shows all the features of the species under discussion.

Distribution. - Poland: Polish Lowlands - upper Maastrichtian - Paleocene; Car
pathians - Paleocene. Netherlands, Belgium, France (Paris Basin and Pyrenees), Sweden,
Germany, Slovakian Carpathians, USSR, Greenland - Upper Cretaceous-lower Eocene.
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Family Lublinidae GAWOR-BIEDOWA, 1987
Genus Lublina GAWOR-BIEDOWA, 1989

Lublina lublinensis (GAWOR-BIEDOWA, 1987)
(pI. 39: 7, 8, 9)

1987. Lublinella lublinensis GAWOR-BIEDOWA: 66, p . 23: 8, pI. 24: 2, 3, pI. 25: 1- 3, pI. 26: 7a-c, pI. 28: 7.

Material. - Over 400 well pr eserved specimens.
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Dimensions (in mm) :
IG Nos.: 46408/88/F 46409/88/F 46410/88 /F
diameter 0.288 0.240 0.216
height 0. 144 . 0.096 0.096

Remaeks, - The specimens of this species from the Tyszowce IG I borehole differ from
those from the Lublin IG 2 bor ehole in having thicker test wall. It results in poor visibility of
whorls and chambers on the evolute, dorsa l side of the test. Chambers and sutures on the ventral,
involu te side of the test, are well visible, but not so distinct as in the specimens from the Lublin
IG 2 borehole. Umbi lical node and supplementary ap erture as in the specimens from the type
locality.

Distribution. - Poland - Campanian, lower Maastrichtian (Lublin Chalk).
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PLATE I

I. Silicosigmoilina cf. perplexa ISRAELSKY; specimen IG 46450/88/1', x 100, Dorohucze IG 5 borehole, depth 41 m,
upper Maastrichtian.

2. Rzehakina inclusa (GRZYBOWSKI) ; specimen IG 46451/88/1', X 86, Tyszowce IG I borehole, depth 235 m, lower
Maastrichtian.

3. Hormosina sp.: specimen IG 46452/88/1', x 78, Telatyn IG I borehole , depth 181 m, lower Maastrichtian.
4, 5. Hormosina telatynensis sp. n .; 4 - specimen IG 45709/88/1', holotype, x 120; 5 specimen IG 45710/88 /1', paratype

composed of two chambers, x 86, Telatyn IG I borehole, depth 181 m, lower Ma astrichtian .
8. Lituola cf. diformis (LAMARCK) emend. MAYNC; specimen IG 46454/88/F, x 26, Piaski IG I borehole, depth

402.10 m, lower Maastrichti an .
9. Lituola sp.; specimen IG 46455/88 /1', x 24, Piaski IG I borehole, depth 402.10 m, lower Maastrichtian.

6, 7. Spiroplectammina chicoana LALlcKER; 6 - specim en IG 46456/88/1', x 110; 7 - specim en IG 464457 /88/F, x 90,
Telatyn IG I borehole, depth 227 m, lower Maastrichtian.

10. Spiroplectammina dentata (ALTH); specim en IG 46458 /88/F, x 86, Telatyn IG I borehole, depth 35 m, upper
Maastrichtian .

11, 12. Spiroplectammina rosula (EHRENBERo) ; I1 - specimen IG 46459/88 /1', microspheric generation B, x 78; 12 - spe
cimen IG 46460/88/F , megalospheric generation A, x 78, Lublin IG 2 borehole, depth 497.80 m, upper
Campanian.

Fig. 7 light microscope photographs
Figs. 1-6 and 8-11 SEM micrographs
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PLATE 2

I a, b.

2.

3a, b; 4a , h.

5.

f>.

7.
8a , b.

9, 10.

11.

T elatynella clava/a GA\\'OR-BIEDO\\'A; specimen IG 4646 1/88/F; a - ge nera l VIew, X 90; b - pa ra ty pe ,
X 240, T cla tyu IG I bor eh ole , depth 10 m, upper Maastrich tian .

T elatynella telatynensis G AWOR-BIEDOWA; specime n [G 46462/88 /1", parat ypc, x 160, T elat yn IG I boreho lc,
depth 10 m, upper M aastrichtian .

Spiroplectammina nauarroana CUSlIMAN; side (a) a nd edge (h) views ; 3a, b - specime n l G 464G3/88/ F, m ega lo

sph eri c form, x 30; 4a, b - specime n l G 4646 4/B8/F, m icrosp he ric form, x 32, T yszow ce l G boreh ole,
d epth 110 m, upper M aastri chtian,

Spiroplectammina suturalis (K M.ININ); speci me n IG 464 65 /8B/ F, x 30, T ela tyn I G I borch ole, depth 10 m,
upper M aastri chtian ,

Vemeuilina muensteri R s uss ; spec ime n le 46467f88 / F, x 66, T elatyn le I bor ehole, d epth 4BG m, upper
Campanian .

T ritaxia dubia (REUSS); IG 46 467 /88/F, X 66 , Lublin I G 2 bor eh ole, depth 48G m, uppe r Campanian .

Gaudryina fra nkei BROTZEN; specimen IG 464G8/88/F in side (a) a nd edge-a per tura l (h) views, x 30, Luba r
tow le 2 bor eh ole, depth 3 12.9 m, low er M aastri cht ia u .

Spiropleciammina baudouiniana (d 'O RllIGNV) ; 9 - spe cime n le 46469 /88 /F in side view, x 72 ; 10 - spec imen

IG 46470/88 /1" in edge a pe rt ura l view, x 30, T clatyn boreh ole le I , depth 10 m, up per Maastricht ian .

T ritaxia eggeri (Cusm IAN); specimen le 46B58/88/F , x 48, T eIatyn le I boreh olc, d epth 268 m, upper
Campanian.

Figs. 3, 4, 8, 10 ligh t mi croscop e photographs

Figs. I , 2, 5- 7, 9, I I SEM mi crographs
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PLATE 3

I, 2. Gaudry ina laeoigata FRAN KE ; I - spec ime n IG 46471/88 /F in side view, x 101; 2 - specimen 46472/88 /F in edge
view, X 125, T elat yn IG I borehole, de pt h 262 m, lower Maastri ch tian.

3- 5. Heterostomella carinata (FRANKE) ; 3 - spec ime n IG 46473/88 /F in side view, x 78 ; 4 - spec ime n IG 46474 /88 fF

in side view, opposit to (3) , x 94 ; 5 - spec imen IG 4647 5/88 /F in edge -a pertur a l view, X 95, Dorohucza IG :;
borehole, depth 47 m, upper M aastrichti an .

6, 7. Heterostomella rugosa (d 'O RBlGNY); 6 - spec imen IG 4647 6/88 /F, gen era l view, X 60 ; 7 - specime n IG 464477 /88/F
in edge-ape rtura l view, X 48, Piaski IG I borehole, depth 402. I m, lower Maastri ehtian.

8 . Heterostomella leopolitana O LSZEWSKI ; specime n IG 464 78/88 /F , X 78, Telat yn IG I borehole, de pth 25 m, upper
Maastrichtian .

9 . Gaudryiua rugosa d 'ORBlGNY; IG 464 79/88 /F , X 48, T yszowce IG I borchole, depth 290 m, lower Maastrich tian .
10. Gaudryina pyramidata (CUSIIMAN); IG 464480 /88 /F , x 66, Lublin IG 2 boreho le, depth 449 m, lower M aastri chtian .
11. Heterostomella f ovea/a/a (M ARSSON) ; IG 4648 Ij88/F, x 86, T elat yn IG I borehol e, depth 27 1.5 m , Ca mpa nia n.
12 . Gaudryina frankei BROTZEK; IG 46482 /88 /F, x 60, Lubar tow IG 2 boreh ole, depth 312.9 m, Maastri chtian .



Palaeontologia Polonica, No . 52, 1992 PI. 3

E. GAWOR-BIEDOWA : U PP ER C RETA CEOUS FORAMINlt'ERA t 'RO M E P OLAN D



Palaeontologia Polonica, N o. 52, 1992

E. GAWOR-BIEDOWA : UPPER CRETACE O U S FO RAM IN IFER A FROM E POLAND

PLATE 4

I. Heterostomella leopolitana OLSZEWSKI ; spec imen IG 46483 j88jF, x 66, T elat yn IG 1 borehole, depth 25.0 m,
upper Maastrichtian.

2-4. Heterostomella laevigata MARIE; 2 - specimen IG 46484 j88jF, side view, x 150 ; 3 - spec imen IG 46485 j88jF,
oppos ite side view, x 120; 4 - specim en IG 46486 j88 jF, edge view, x 130, Telatyn IG I borehole, depth 10 m,
upp er Maastrichtian .

5a, b. Orbignyna ruegensis (FRANKE); specimen IG 46487j88jF, (a) side and (b) edge views, x 54, x 60, Piaski IG I
boreho le, depth 402 m, lower Maastri chtian .

6a , b; 7. Ataxophragmium loouense WOLOSCHYNA ; 6 - specimen IG 46488 j88jF, (a) side and (b) apertural views, x 40,
x 45 ; 7 - specimen IG 46489 j88 jF, side view, x 54, T yszowce IG I borehole, depth 60 m, upper Maastr ichtian.

8. Ataxophragmium beisseli (CUSHMAN) ; specimen IG 46490j88jF, apertural view, x 78, Lubart6w IG 2 borehole,
depth 105 m, upper Maa strichtian .

9, 10. Ataxophragmium fa rtile WOLOSCHYNA; 9 - speci men IG 46491j88jF, ventral side, x 110; 10 - specim en
IG 46492j88 jF, dorsal side , x 100, T yszowce IG I borehole, depth 105 m, uppe r M aastricht ian.

11; 12. Ataxophragmium depressum (PERNER) ; II - specimen IG 46493 j88jF, ventra l side, x 100; 12 - spec imen
IG 46494 j88jF, dors al side, x 94, T elat yn IG I boreho le, depth 183.5 m, lower Maastricht ian .

Figs. Sa, b; 6 a, b ligh t microscope photogra phs
Figs. 1-4 and 7-12 SE M microgra phs
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PLATE 5

I, 2. Arenobulimina eleoata (d 'O R8IGNY) ; I - specimen IG 46495/88/F, dorsal side , x 60; 2 - speci men IG 46496/88/F ,
side view, x 50, Piaski IG I borehole, depth 404 m, lower Maastr ichtian .

3. Orbigny na simplex (R EUSS) ; specime n IG 464497/88/F , last cha mbe r partl y damag ed , x 30, Tela tyn IG I bor eholc ,
depth 227 m, lower Maastricht ian.

4, 5. Ataxophragmium rimoswll (MARSSON) ; 4 - specimen IG 46500/BB/F, side-apert ural view, x 65; 5 - speci men
IG 46501/BB/F , dorsal side, x 70, T yszowce IG I borehole, depth 60 m , upper Maastrichtian .

6 . A taxophragmium beisseli (CUSHMAN) ; speci men IG 4649B/BB /F , dorsa l side, x 60, Lubartow IG 2 borehole, depth
105 m , upper M aa stri chtian .

7. Orbignyna sacheri (R EUSS) ; speci me n IG 46499/8B/F , x 35, Telatyn IG I borehole, depth 242 m, lower Maastrichtian.
B-IO. Arenobulimina sphaerica MARlE; 8 - spec ime n IG 46502/BB/F. ventral side, megalosph eric form; 9 - specimen

IG 46503/BB/F, dorsal side. mega lospheric form , x 120 ; 10 - spec imen IG 46504/88/F , ven tral side, microspheric
form, x 150, Lub artow IG 2 borehole, dep th 206 m, upper Maastri cht ian.

11,1 2. Ataxophragmium crassum (d 'O RBIGNY) ; 1I - speci me n IG 46505/BB/F , side -a pe rtura l view, x 70; 12 - specime n
IG 465506/88/F, dorsal side , x 66, T elatyn IG I borehole, depth 231 m, lower Maastrichtian .
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PLATE 6

I. Arenobulimina minulissima sp. n.; specimen IG 45806/88/F, holotype, side-apertural view, x 220, Piaski IG I
borehole, depth 402.1 m, lower Maastr icht ian .
Arenobulimina cuneata WOLOSCHVNA; 2 - spec imen IG 46506/88/F, side-apertura l view, x 44 ; 3 - spec imen
IG 46507/88/F , opposite side view, x 48, Piaski IG I borehole, dep th 502.6 m, Campan ian .
Arenobulimina puschi (R EUSS) ; 4 - speci men IG 46508/88/F , side-apertural view, x 54; 5 - specimen
IG 46509/88 /F , opposite side view, x 72, Telatyn IG I bor ehole, depth 47 m, upper Maastrichtian.
Arenobulimina obesa (REUSS) ; specimen IG 4651O/88/F , a - vent ral and b - dorsal sides, x 50, Dorohucza IG 5,
depth 7.2 m, upper Maastriehti an.
Voloshinooella conica (BEISSEL); specimen IG 46511/88/F , x 78, Telatyn IG I borehole, depth 227 m, lower
Maastrichtian.
Orbignyna variabilis (d 'O RBIGNv) ; specimen IG 46512/88/F , x 70, T elatyn IG I bor ehole, dep th 271.5 m, upper
Campanian .
Orbignyna ovata HAGENOW ; specimen IG 46513/88 /F , ventral side, x 120, Piaski IG I borehol e, depth 404 m,
lower Maastricht ian .
Orbignyna injlata (R EUSS) ; specim en IG 46514/88/F , x 44, Lubartow IG 2 borehole, depth 106.1 m, upper
Ma astrichtian.
Arellobulimina preslii (REUSS) ; specimen IG 46515/88/F , ven tral side, x lOO, Lubartow IG 2 borehole, depth 203.2 m,
upper Maastrichtian.
Arenobulimina conica MARIE; 12 - specimen IG46516/88/F , ventral side, x 72; 13 - specimen IG46517/88/F,
dorsal side, x 78, Dor ohu cza IG 5 borehole, dept h 85 m, upper Maastrichtian.

Figs. 6 a, b light microscope photographs
Figs. 1-5 and 7-13 SEM micrographs
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PLATE 7

I , 2. Varsouiella pazdroae GAWOR-BIEDOWA ; 1 - specime n IG 46518 f88fF, general view, x 44 ; 2 - specimen
IG 46519 f88 fF, apertural view, x 40, Lublin IG 2 borehole, depth 440 m, lowe r Maastr ichtian.

3, 4. Dorothia irregularis (MARSSON); 3 - spec ime n IG 46520 f88 fF, side -a pertu ra l view ; 4 - specimen IG 4652 I f88 fF,
opposite side view, x 44, T ela tyn IG I borehole, depth 227 m, lower Maastri chtian.

5. Plectina lenis (GRzvBOWSKI) ; specimen IG 46534f88 fF, x 120, Telatyn IG I borehole, dep th 35 m, upper
Maastri chtian.

6, 7. Eggerellina brevis (d 'O RBIGNv) ; 6 - specimen IG 46522 f88fF, ventral side, x 80; 7 - specimen IG 46523f88fF,
ventra l side, x 72, Lubartow IG 2 borehole, de pth 413 .5 m, Campania n.

8. Goesella rugosa HANZLlKOVA; specimen IG 46524f88fF, x 110, Piaski IG I borehole, depth 502.6 m, Ca mp ania n .
9, 10. Arenobulimina vialovi WOLOSCHVNA; 9 - specimen IG 46525 f88fF, side view, x 65; 10 - speci men IG 46526f88 fF,

side -apertural view, x 60, Tela tyn IG I borehole, depth 153 m, upper M aastrichtian.
11. Dorothia pupa (R EUSS); specimen IG 465527f8Q fF, x 60, T elatyn IG I borehole, depth 35 m, upper Maastrichtian.
12. Voloshinovella laffittei (MARIE); speci men IG 4~528f88fF, x 50, Lub artow IG 2 borehole, depth 411 m, Campanian.
13. Voloshinovella aquisgranensis (BEISSEL); specimen IG 46529f88fF, x 40, Telatyn IG I borehole, dep th 195 m, lower

Maastricht ian.
14. Plectina ruthenica (R EUSS); specimen IG 46530f88fF, x 40, T ela tyn IG I borehol e, dep th 35 m, upper Maastr ichtian.
15. Plectinaconuergens (K ELLER); specim en IG 46531 f88fF, x 72, Piaski IG I borehole, depth 63 m, upper Maastrichtian.

16,1 7. Trochammina globigeriniformis CUSHMAN; 16 - specimen IG46532f88fF, ventral side, x 66; 17 - specimen
IG 46533f88fF, side, x 90, Telatyn IG I borehole, depth 181 m, lower Maastrichtian.
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PLATE 8

I, 2. Frondicularia biformis MARSSON; I - specimen IG 46535j88 jF, ?megalospheric form , x 70, 2 - specimen
IG 46536 j88 jF , ?microspheric form , x 90, Lublin IG 2 borehole, depth 317 m, upper Maastr ichtian.

3. Cribrebella lacrima (GAWOR-BIEDOWA) ; specimen IG 45654j85 jF, holot ype , x 188, Telatyn IG I borehole, depth
242 m, lower Maastrichtian.

4. Cribrebella ovata GAWOR-BIEDOWA; specimen IG 45660 j85jF, holotype, x 260, Telatyn IG I borehole, depth
231 m, lower Maastricht ian .

5. Cribrebella fusiformis GAWOR-BIEDOWA ; specimen IG 45657 j85j F, holotype, x 168, Telatyn IG I borehole, depth
10 m, upper Maastrichtian.

6. Heterohelix carinata (CUSHMAN) ; specim en IG 46537 j88j F, x 120, Tyszowce IG I borehole, depth 290 m, lower
Maastrichtian.

7. Guttulina trigonula (R EUSS) ; specimen IG 46538 j88 jF , x 110, Lublin IG 2 borehole, depth 317 m, upper
Maastrichtian.

8. Globulina prisca (REUSS) ; specim en IG 46539 j88 jF , x 204, Telatyn IG I bore hole, depth 127.5 m, upper
Maastrichtian.

9, 10. Globulina lacrima (REUSS) ; 9 - specimen IG 46540 j88 jF, general view, x 100; 10 - specimen IG 46541j88jF,

ap erture and surface of the test, x 1000, T elatyn IG 1 borehole, depth 178 m, lower Maastrichtian.
11. Neoflabellina reticulata (REUSS); specimen IG 46542 j88 jF, x 86, Telatyn IG 1 borehole, depth 227 m, lower

Maastrichtian .
12-14. Ceratocancriscaspia VASSILENKO; 12 - specimen IG 46543j88 jF, ventral side, x 156; 13 - specimen IG 46544j88jF,

dorsal side, x 130; 14 - specimen IG 46545j88 jF, edge view, x 156, Telatyn IG 1 borehole, depth 282.1 m,
upper Campanian.
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PL ATE 9

I a, b- 4. Cuembelitria ornata sp. n. ; I - specimen l G 46428 /88/F, holotype, a - side-apertura l view, x 400, b - surface
of the test, ribs an d fora mina, x 1000 ; 2 - specimen lG 46429 /88/F , par atyp e, side-ap ertural view, x 360 ;
3 - specimen l G 46430/88/F, paratype, opposite side view, x 440 ; 4 - specimen lG 46431 /88 /F, paratype,
side aper tu ral view, last chamber damaged , x 440 , Gorzk6w IG I bor ehole, depth 10.8 m, upper Maastrichtian.

5 a, b ; 6. Heterohelix robusta STENESTAD; 5 - spec imen lG 46546/88/F, a - side view, last chambe r partly damaged ,
b - surface of the test, x 150, x 780; 6 - specimen l G 46547/88 /F , edge view, x 130, T eIat yn lG I borehol e,
depth 245.5 m, lower Maastri chtian .

7-1 2. Heterohelix globocarinata (CUSHMAN); 7 - specimen IG 46548/88 /F , surface of the last cha mber partly damaged,
x 180 ; 12 - spec ime n IG 46553/88 /F, edge view, x 200, T yszowce IG I bor ehole, depth 290 m, lower
Maastrich tian.

8. Heterohelix carinata (CUSHMAN); speci men IG 46549/88 /F , x 260, T yszowce IG I borehole, depth 290 m, lower
Ma astri chtian .

9, 10. Heterohelix pulchra (BROTZEN); 9 - spec imen IG 46550/88 /F, side view, x 300 ; 10 - spec imen IG 46451/88 /F,
edge view, x 360, T yszowce IG I borehol e, depth 315 m, Campani an.

II a, b. Heterohelix punctulata (CUSHMAN) ; specimen IG 46552/88/F, a - side view, last chamber damaged, b - surface
of the test, x 15, x 1000, T elatyn IG I borehole, de pth 254.5 m, lower Maastrichtian.
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PLATE 10

1- 3. Heterohelix planata (CUSHMAN) ; I , 2 - specimens IG 46554/88/F , IG 46555/88/F , side views, x 160, x 130;
3 - specimen IG 46556/88/F, edge view, x 160, Ty szowce IG I bore hole, depth 266 m, lower Maastrichtian.

4, 5. Heterohelix pseudotessera (CUSHMAN) ; 4 - specimen IG 46557/88/F , side view ; 5 - specimen IG 46558 /88/F ,
edge view, x 200, Tyszowce IG I boreho le, depth 315 m, Campanian .

6 . Heterohelix moremani (CUSHMAN); specimen IG 46559/88/F, x 140, Dorohucza IG 5 boreho le, depth 7.26 m,
upper Maastrichtian.

7. Heterohelix navarroensis LOEBLlCH ; specimen IG 46560/88/F, x 150, T yszowce IG 1 borehole, depth 153 m,
upper Maastrichtian.

8 . Heterohelix pseudoglobulosa FRERICHS; specimen IG 46561/88/F, x 200, Tyszowce IG 1 borehole, depth 315 m,
Cam panian.

9a, b; 10. Heterohelix striata (EHRENBERG); 9 - specimen IG 46562/88/F , a - side view, b - surfac e of the test , x 125,
x 4400 ; 10 - specimen IG 46563/88/F, edge view, x 136, Dorohucza IG 5 borehole, dep th 21 m, upper
Maastricht ian .

11 a, b- 13. Heterohelix oarsooiensis sp. n. ; 11 - specimen IG 45946/88/F , holotype, a - dorsal view, b - surface of the
test, x 210, x 2200; 12, 13 - specimens IG 45947/88/F, 45948/88/F, para types, side views, x 200, Jele
niewo I/V borehole, depth 276.1 m, up per Maastrichtian.

14, 15 a, b. Heterohelix semicostata (CUSHMAN); 14, 15 a, b - specimens IG 46564/88/F, IG 46565/88/F, side views, x 200,
x 240, x 600, Ty szowce IG I bore hole, depth 280-282.1 m, lower Maastrichtian.
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PLATE 11

1-6. Heterohelix suwalkensis sp. n.; I - specimen IG 45944/88/F, holotype, microspheric form, x 213; 2, 4, 5, 6 - spe
cimens IG 45945/88 /F, IG 45945A/88/F, IG 45945B/88/F, IG 45595Cf88/F, paratypes, megalospheric forms,
2, 4a, 5 - side views, 4b - initial part of the test, 6 - edge view, x 213, x 267, x 2200, x 124, x 200;
3 - specimen IG 45595D/88/F, paratype, microspheric form, side view (a) and surfa ce of the test (b), x 240,
x 2200, Jeleniewo I /V borehole, depth 276.1 m, Maastrichtian.

7 a, b-9. Heterohelix glabrans (CUSHMAN) ; 7, 8 - specimens IG 46566/88/F, IG 46567/88 /F, side views, side view (a) and
initial part of the test (b), x 187, x 1800, x 166; 9 - specimen IG 46568/88/F, edge view, x 200, Tyszowce
IG I borehole, depth 65 m, upper Maastrichtian.

10, 11. Pseudotextularia elegans (R ZEHAK) ; ID- specimen IG 46569/88/F, side view, x 94; 1I - specimen IG 46570/88 /F,
apertural view, x 100, Tyszowce IG I borehole, depth 330 m, Campanian.

12. Planoglobulina brazoensis MARTIN ; specimen IG 46571/88/F, x 100, Tyszowce IG I borehole, depth 135 m,
upper Maastrichtian.

13. Planoglobulina acervulinoides (EGGER); specimen IG 46572/88/F, x 150, Tyszowce IG I borehole, depth 128 m,
upper Maastrichtian.
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PL ATE 12

I a, h ; 2. Globigerinelloides multispinus (LALICKER); I - specimen l G 46573/88/F , side view (a) and surface of the test (h) ,

x 175, x 2400; 2 - specime n IG 4657 4/88/F , edge view, x 203, Dorohucza IG 5 borehole, dep th 85 m,
upp er Maastr ichtian .

5a, h; 6. Globigerinelloides abberantus (NECKA]A); 5 - specimen IG 46575/88/F , side view (a) and surface of the test (h) ,

x 175, x 2000 ; 6 - specimen IG 46576/88/F, edg e view, x 175, Dorohucza IG 5 bor ehole, depth 65.4 m,
upper Maastri cht ian.

3a, h ; 4. Glohigerinelloides ehrenbergi (I3ARR); 3 - specimen l G 46577/88 /F, side view (a) and surface of the test (h) ,
x 200, x 2400 ; 4 - specime n IG 46578 /88 /F, edge view, x 200, T e1at yn IG I borehole, depth 178 m ,
lower Maastri ch tian .

7a, h; 8. Glohigerinelloides asperus (EHRENBERo) ; 7 - specime n IG 46579/88/F , side view (a) and aperturallip of the test
spec ime n and surface of the youngest cha mber (h), x 200, x 1300 ; 8 - speci men IG 46580/88/F , edge view,
x 200, Dorohu cza IG 5 borehole, depth 65.4 m, upper Maastrichtian .

9 . Gublerina cf. reniformis (MARIE) ; specimen IG 46581/88/ F, side view, x 200, Te1atyn IG I borehole , depth
239 m, lower Maastrichti an .

lOa, h ; I I. Pseudoguembelina costulata (CUSHMAN); 10 - specimen IG 46582/88/F , side view (a) and sur face of the test (h) ,

x 300, x 720; I I - specimen IG 46583/88 /F, edge view, x 300, T ela tyn IG I borehoIe, dep th 242 m,
lower M aastri chtian.
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PLATE 13

I. Schackoina tappanae MONTANARO-GALLITELLI ; spec imen IG 45584/88 /F, x 240, T elatyn IG I borehole, depth
254.5 m, lower Ma astri cht ian .

2-4. Hedbergella telatynensis sp. n.; 2 specimen IG 45982/88 /F , paratyp e, ventral side, x 300 ; 3 - specimen
IG 45981,88/F, holotype, dorsal side, x 400 ; 4 - specimen IG 45983/88/F, paratype, edge view, x 200, Te latyn
IG I borehole, depth 282.1 m, Campanian.

5-7. Hedbergella holmdelensis o LSSON ; 5 - specimen IG 46584/88/F, vent ral side, oldest chamber in the whorl is destroyed,
x 300 ; 6 - specim en IG 46585/88 /F , dorsal side, x 206; 7 - specimen IG 46586/88/F, edge view, x 300, Lub
lin IG 2 borehole, depth 316.2 m, upper Maastrichtian.

8-10. Whiteinella baltiea DOUGLAS et RANKIN ; 8 - specimen IG 46586/88/F, ventral side, x 200; 9 - specimen
IG 46587J88/F, dorsal side, x 200 ; 10 - specimen IG 46588/88/F, edge view, x 300, Tyszowce IG I borehole,
depth 280-282. 1 m, lower Maastrichtian .

11-13. Globotruncana area (CUSHMAN) ; 11 - specimen IG 46589/88/F, ventral side ; 12 - specimen IG 46590 /88/F, dorsal
side, x 100; 13 - specimen IG 46591/88/F, edge view, x 120, Tyszowce IG I borehole, depth 235 m, lower
Maastrichtian.
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PLATE 14

1- 3. Globotruncana fals ostuarti SIGAL ; 1 - specime n IG 46592 /88/1', ventra l side , x 130 ; 2 - specime n IG 46593/88 /1',
dorsal side, x 120 ; 3 - specimen IG 46594/88 /1', edge view, x 150, T yszowce IG I borehole, depth 266 m, lower
M aastri ch tian .

4-6. Rosita fo rnicata (PLUMMER); 4 - spec imen IG 465/88 /1', vent ral side, x 160 ; 5 - spec imen IG 46596/88 /1', dorsal
side, x 110 ; 6 - specimen IG 46597/88 /1', edge view, x 130, T yszowce IG I borehole, depth 290 m, lower
M aastrichtian .

7-9. Rosita contusa (CUSHMAN); 7 - spec ime n IG 465598/88 /1', ventra l side ; 8 - specimen IG 46599 /88 /1', dorsa l side;
9 - spec imen IG 46600/88 /1', x 150, T yszowce IG I borehole, depth 330 m, upper Campanian.

10. Globotruncana obliqua H ERM ; spec imen IG 46601 /88 /1', dorsal side, x 120, T elatyn IG I boreho le, de p th 239 m,
lower M aastrichti an .

I I. Globotruncanella haoanensis (VOORWIJK); spec imen IG 46602/88/1', edge view, x 210, Tyszowce IG I borehole, depth
190 m, 100~er M aastrichtian .

12. Globotruncanella pschadae (KELLER); spec imen IG 46611/88 /1', edge view, x 200, T yszowce IG I borehole, depth
190 m, lower Maastrichti an .
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1- 3. Globotruncana obliqua H ERM ; I - specimen IG 46603 j88jF, ventral side, x 100; 2 - specimen IG 46604 j88fF
dorsal side, x 80 ; 3 - specimen IG 46605j88jF, edge view, x 100, Tyszowce IG I borehole, depth 244 m,
lower Maastrichtian.

4, Sa, b. Globotruncana rugosa (M ARJE); 4 - specim en IG 46606j88jF, ventral side, x 120 ; 5 - specimen IG 46607 j88 jF,
dorsal side (a) and surface of the test (b), x 100, x 480, Tyszowce IG I boreho le, depth 266 m, lower
Maastrichtian.

6-8. Rosita plummerae (GANDOLFI) ; 6 - specimen IG 46608 j88jF, ventral side; 7 - specimen IG 46609j88jF, dorsa l
side; 8 - specimen IG 4661Oj88jF, edge view, x 150, Tyszowce IG I borehole, depth 290 m, lower Maastrich
tian.

9, 10. Globotruncanella pschadae (KELLER); 9 - specimen IG 46612 j88jF, ventral side , x 130; 10 - specimen
IG 46613 j88jF, dorsal side, x ISO, Tyszowce IG I borehole , dep th 190 m lower Maastrichti an .

11, 12. Globotruncanella haoanensis (VOORWIJK) ; 1I - specimen IG 46614j88jF, ventral side; 12 - specimen IG 465 I5j88jF,
dorsal side, x 200, Tyszowce IG I borehole, depth 190 m, lower Ma astri chtian .
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PLATE 16

1- 3. Archaeoglobigerina cretacea (d 'O RBIGNV); I - specimen l G 46616/88/F, ventral side, x 109; 2 - specimen
IG 46617/88/F, dorsal side; 3 - specimen IG 46618/88/F , edge view, x 140, Telatyn IG I boreho le, depth 295.8 m,
Campanian .

4- 6. Gansserina gansseri (BOLLI) ; 4 - specimen IG 46619 /88 /F , ventral side ; 5 - specim en IG 46620/88 /F, dorsal side,
x 150 ; 6 - specimen IG 46621 /88 /F , edge view, x 130, Ty szowce IG I borehole, depth 120 m, upper Maastrich
tian.

7, 8. Globotruncanella minula CARON ct GONZALEZ; 7 - specim en IG 46622/88/F, ventral side, last chamber damaged;
8 - specimen lG 46623/88/F , dorsal side, x 300, Lublin l G 2 borehole, depth 453 m, lower Maastrichtian.

9- 11. Abathomphalus intermedius (BOLLI); 9 - speci men IG 46624/88/F, ventra l side , x 110 ; lOa, b - specimen 46625/88/F.
dorsal side (a) and (b) edge of the test from dorsal side, x 120, x 300 ; II - spec ime n IG 46626/88/F , edge view,
x 130, T elatyn IG I boreho le, dep th 259 m, lower Maastri cht ian.
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1a, b. Bolivina crassa VASSI LENKO et M] ATLIUK ; specimen IG 46627 /88 /F, general view (a) an d (b) sur face of the test
x 48, x 2000 , Gorzk6w IG 1 borehole, depth 10.8 m, up per Maastri chtian.

2. Bolivinoides laeoigatus MARIE; spec ime n IG 46628/88 /F , x 122, T elat yn IG I borehole, depth 295.80 m, Ca m
pa nia n .

3, 4. Bolivina decurrens (EHRENDERG); 3 - spec imen IG 46629 f88 /F, megalosph er ic form, x 94 ; 4 - spec imen
IG 46630/88 /F, microsph eric form, x 120, Gorzk6w IG I borehole, depth 10.80 m, upper Maastri ch tian .

5. Tappanina selmensis (CUSHMAN); speci men IG 46631/88/F , edge-apertura l view, x 207, Lubart6w IG 2 borehole,
depth 206 m, upper Maa stri cht ian.

6. Bolivina praecrenulata sp. n. ; speci me n IG 46426/88/F , ho lotype, general view, x 260, Gorzk6w IG I borehole,
dep th 10.80 m, upper M aastr ich tian.

7. Bolivina crenulata CUSHMAN ; specimen IG
8, 9. Rugoglobigerina rugosa (PLUMMER) ; 8 - spec imen IG 46632/88/F , vent ra l side , x 150 ; 9 - speci me n IG 46633 /88 /F,

dorsal side, x 130, T elatyn IG I borehole, depth 236 m, lower Maastri ch tian .
10-12. Rugoglobigerina hexacamarata BRONNIMANN; 10 - specimen IG 46634/88 /F , ven tral side, x 200; II - specimen

IG 46635/88 /F , dorsal side, x 150 ; 12 - specimen IG 46636/88/F , edge view, x 160, Tyszowce IG I borehole,
depth 158 m, upper M aa stri chtian .

13-1 5. Rugoglobigerina milamensis SMITH et PESSAGNO; 13 - specime n IG 46634/88/F, ventral side, x 110; 14 - spec imen
IG 46638/88 /F, dorsal side, x 130; 15 - specime n IG 46639 /88 /F, side view, x 160, T yszowce IG I borehole,
depth 235 m, lower M aastri chtian.

Fig. 7 light microscope photograph
Figs. 1- 6 and 8- 15 SE M micrographs
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PLATE 18

l a, b, c - 4a , b. Bolivina aleksandrae sp. n. ; I - specimen IG 46421/88/F, par atype, general view (a), in itial part of the
test (b) and surface of the test (c), x 240, X 720, x 3200 ; 2 - specimen IG 46422/88/ F, para typ e, general
view, x 300; 3 - specim en IG 46423 /88 /F, par at ype, general view, x 200 ; 4 - spec ime n IG 46420 /
88/F, holotype, side view (a) and edge view (b), x 170, Gorzk6w IG 1 borehole, depth 10.80 m,
upper Maastri chtian.

5-7 a, b. Bolivina witwickae sp . n . ; 5 - spec imen IG 464 18/88 /F , par a type, side view; 6 - specimen IG 464 19/88 /F ,
para type, apertura l - edg e view, x 480 ; 7 - specimen IG 464 17/88 /F, ho lotype, side view (a)
and surfa ce of the test (b), x 360, x 1200 , O rzech6w IG 6 bor ehole, dep th 216 m, Campanian.

8, 9. Bolioinoides dentatus sp . n.; 8 - sp ecime n IG 46052/88fF, holot ype, x 150 ; 9 - specimen IG 46053/88 /F,
paratyp e, youngest part of the test damaged , x 240, T elat yn IG I borehole, depth 195 m, lower Maastrich
tian.

Fig. 4a , b light microscope photographs
Figs. 1-3 and 5-8 SEM micrographs
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PLATE 19

I a, b - 3a , b. Boliuina incrassata REUSS; I - spec imen IG 46640 f88 fF, microsph cr ic form, general view (a) and surface of
the test (b), x 40, x 1300; 2 - specimen IG 4664 1f88 fF, megalospheric form A" general view (a) and
sur face of the test (b), x 6 1, x 6000 ; 3 - spec imen IG 46642 f88/F , megalosph eri c form A. , general view (a)
and surface of the test (b), x 80, x 7800, Telatyn IG I borehol e, depth 295.80 m, Campanian.

4a , b. Tappanina selmensis (CUSHMAN); spec imen IG 46643 /88 fF, side view (a) and edge of th e test (b), x 230,
x 1600, Lubartow IG I borehole, depth 206 m, upper Maastri cht ian .

5, 6. Tappanina tuberosa SUTER; 5 - specimen IG 46644 f88fF, side view , x 190 ; 6 - specimen lG 46645 f88fF,
edg e view, x 209, Telatyn IG I boreho le, depth 200 m, lower Maastri chtian.

7, 8. Bolioinoides pustulatus REISS ; 7 - specimen lG 46646 f88 fF, side view, x 200; 8 - specimen lG 4664 7f88 fF,
edge view, x 240, T clatyn IG I borehol e, depth 282 m, upper Campanian .

9. Bolioinoides peterssoni BROTZEN ; spec imen IG 46648 f88 fF, x 160, T yszowce l G I borehole, depth 128 m,
upper Maastri chti an .

10, 1I a, b. Bolioinoides clava/us PLOTNIKOVA; 10 - specimen IG 46649f88 fF, side view, x 240 ; 11 - speci me n
IG 46650 f88 fF, edge view (a) and (b), x 260, x 1300, Tel atyn lG I boreho le, depth 282 .10 m, upper
Campanian.
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1.

2.
3.

4.

5.

6.

7.

8.

9, 10.

11, 12.

Bolivinoides sidestrandensis BARR; specimen IG 4665 I j88j F, x 130, T elat yn IG I boreho le, de pt h 181 m, lower
Maas tricht ian .
Boliuinoides mielnicensis BIEDA; specimen IG 46652/88jF, x 130, T yszowce IG I borehole, dep th 360 m, Ca mpa nian .
Bolivinoides paleocenicus (BROTZEN); spec imen IG 46653 j88/F, x 200, Gorzk6w borehole, depth 251 m, up per
M aastrichtian .
Bolivinoides decoratus (JONES) ; spec imen IG 46654 j88jF, x 130, T ela tyn IG I borehole, dep th 257 .50 m, lower
M aastrichtian.
Eouvigerina gracilis (E GGER); spec ime n IG 46655j88jF, x 200, Telatyn IG I bor ehole, depth 282,10 m, upper
Ca mpania n.
Bolioinoides miliaris HI LTERMANN et KOCH; spec ime n IG 46655 j88jF, x 160, Lubl in IG 2 borehole, depth 432.80 m ,
lower M aastri chtian .
Bolivinoides giganteus H ILTERMANN et KOCH; specimen IG 46657j88jF, x 90, Tela tyn IG I borehole , depth 10 m .
upp er Maastri ch tian.
Bolitnnoides draco (MARSSON); specimen IG 46658 j88/F, x 130, Lublin IG I borehole, dep th 428.80 m, lower
M aastri chtian .
Praebulimina asperoaculeata (BROTZEN); 9 - spe cimen IG 46659 j88jF, ven tral side , x 160 ; 10 - spec ime n
IG 46660j88jF, doral side , x 150, T yszowce IG I borehole, depth 60 m, up per Maastr ichtian .
Praebulimina arcadelphiana (CUSHMAN et PARKER); II - specimen IG 46661j88jF, ventral side, x 130 ; 12 - speci
men IG 46662j88jF, dorsal side , x 150, microsph eric forms (B), T yszowce IG I boreho le, de pth 65.0 m, up per
Maastri chtian.
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PLATE 2 1

I. Praebulimina arcadelphiana (CUSIlMAN et PARKER) ; spec ime n IG 46663f88 fF, megalosph er ie form, ventral side ,
x 240 , T yszowce l G 1 borehole, depth 65.0 m, upper Maa str ichtian .

2-4a, b. Eouoigerine serrata (CIlAPMAN); 2 - spec ime n 46664 f88 fF, x 230 ; 3 - specime n lG 46665 f88 fF, x 150, side
views; 4 - speci me n lG 46666 f88 fF, edge view (a) and neck of the test (b), x 170, x 1800, Lublin l G 2 bo re
hole, depth 315.70 m, upper M aa stri chtian .

5, 6. Praebulimina reussi (MORROW); 5 - spec ime n l G 46667f88 fF, ventra l side; 6 - spec imen lG 46668 f88 fF, dorsal
side, x 200, Gorzk6w lG 1 borehol e, depth 5 19 m, lower Maa str icht ian .

7, 8. Praebulimina reussi (MORROW); 7 - speci me n l G 46669 f88 fF, dorsal side, x 160, Brzezn o, Czechoslowacja,
Co niac ian.

9-11. Praebulimina carseyae (PLUMMER); 9 - spec ime n lG 4667 1f88 fF, dors al side, x 130, Piaski IG I borehole, depth
63 m, upper Maastri chti an .
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I . Praebulimina laevis (BEISSEL); specimen IG 46674/88/F , ventral side, x 54, Tyszowce IG I borehole, depth 280
282 m, lower Maastrichtian.

2-4. Praebulimina dorohuczensis sp, n .; 2 - specimen IG 46095/88/F , holotype, ventral side , x 130; 3 - specimen
IG 46094 /88/F , paratype, ventral side, x 130; 4 - specimen IG 46096 /88/F , paratype, dorsal side, x 150, Doro
hu cza lG 5 bore hole, depth 65.40 m, upper Maastrichti an .

5a , b. Praebulimina taylorensis (CUSHMAN et PARKER); specime n IG 46675/88/F , a - ventral side and b - dorsal side,
x 127, Telatyn lG I borehole, depth 254.5 m, lower Maastrich tian.

6, 7. Praebulimina obtusa (d 'ORBIGNV); 6 - specimen IG 46676 /88/F, ventral side, x 110; 7 - specimen lG 46677 /88 /F,
side-apertural view, x 86, Piaski lG I bor ehole , depth 402.10 m, lower Maastrichtian .

8, 9. Praebulimina paroula (BROTZEN); 8 - specimen IG 46678 /88 /F, ventral side, x 240 ; 9 - specimen lG 46679 /88/F,
side-apertural view, x 220, Lublin IG 2 borehole, depth 317 m, upper Maastrichtian.

10, I J. Praebulimina velltricosa (BROTZEN); 10 - specimen IG 46680 /88/F, ventral side , X 180; 11 specimen IG 46681/
88/F, dorsal side, x 130, Telatyn lG I borehole, depth 253.10 m, lower Maastrichtian.

Fig. 5a, b light microscope photographs
Figs. 1-4 and 6-11 SEM micrographs
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I, 2. Py ramidina cimbrica (BROTZEN) ; I - spec ime n IG 4668 2/88 /F , ventral side; 2 - spec imen IG 46683/88 /F,

dorsal side , x 260, Gorzk6w IG I borehole, dep th 57.60 m, upper M aastrich tian .
3- 5. Pyramidina prolixa (CUSIIMAN et PARKER) ; 3 - spec imen IG 46684 /88 /F , ventra l side, x 270 ; 4 - spec imen

IG 46685/88 /F , a - dorsa l side , b - surface of the test, x 222, x 2400; 5 - specimen IG 46686 /88 /10' , dorsa l
side, x 260, T elat yn IG I bor ehole, depth 35 m, upper Maastrich tian.

6 a, b. Py ramidina rudita (CUSIIMAN et PARKER) ; specimen IG 46687 /88 /F , a - general view and b - surface of the
test, x 213, x 3600 , Ty szowce IG I borehole, depth 85 m, upper Maast richtian .

7, 8. Py ramidina minute (MARSSON); 7 - specimen IG 46688/88 /10', vent ra l side , x 153 ; 8 - spec imen IG 46 689 /88 /F,

dorsal side, x 166, T cla tyn IG I borehole, depth 35 m, upper Maastricht ian .
9a , b ; 10. Pyramidina triangularis (CUSHMAN et PARKER) ; 9 - spec imen IG 46690/88/F, a - dorsal side and b - surface

of the test, x 240, x 1500 ; 10 - spec imen IG 4669 1/88/F , dorsal side, x 220, T elatyn IG I boreho le, depth
289. 10 m, upper Ca mpa nian.

11, 12. Praebulimina pusilla (BROTZEN) ; 1I - spec imen IG 46692/88 /F , ventra l side, microsph eric form , x 220 ;
12 - spec imen IG 46693 /88 /F , dorsal side , megalosph eric form , x 260, Piaski IG I bor ehole, depth 66 m,
upper Maastri chtian.

13 a, b; 14. Praeglobobuiimina imbricate (REUSS); 13 - spec imen IG 46694/88 /F , a - ventral side and b - surface of the test,
x 100, x 1600 ; 14 - specimen IG 46695/88 /F , dorsal side , x 150, microspheric forms, Piaski IG I borehole,
depth 63 m, up per M aastrichtian ,
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I, 2. Pseudouvigerina telatynensis sp . n. ; I - specimen lG 46149/88 /F , holotype, general view, x 200 ; 2 - spec imen
lG 46150/88/F , para type, neck and ap erture, x 700, T elat yn lG I borehol e, depth 239 m, lower Maastri chtian.

3, 4 a, b. B iedafranciszkina beaumonti (CUSHMAN et PARKER) ; 3 - spec imen lG 46696 /88 /F , ventral side , x 300 ; 4 - speci
men lG 46697/88/F , a - dorsal side and b - surface of the test, x 300, x 1000, Lublin IG 2 bore hole , depth
463 m, lower Maastrichtian.

5. Pyramidina pseudospinulosa (BROTZEN); specim en IG 46698/88 /F, x Ill , Telat yn IG I borehole, depth 246 m,
lower Maastrichtian.

6, 7. Pseudouuigerina cristata (MARSSON); 6 - specimen IG 46699/88 /F, general view, x 160 ; 7 - spec imen
IG 46700 /88 /F , apertural view, x 186, Lublin IG 2 borehole, depth 476 m, lower M aastrichtian.

8-10. Pyramidina sz aj nochae (GRZYBOWSKI) ; 8 - specimen IG 46701/88/F, ventra l side, microspheri c form , x 94;
9 - specimen IG 46702/88 /F , dorsal side, megalosph er ic form, x 66 ; 10 - specimen IG 46703 /88 /F, apertura l
view, x 120, Tcl at yn IG I borehole, depth 268 m, upper Campanian .
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1- 4. Coryphostomella lublinensis GAWOR-BIEDOWA; I - specimen IG 46704/88/1', side view ; 2 - specimen IG 46705/88/1',
side view, upper part of the test damaged, x 160, Gorzkow IG I bor eho le, de pt h 57.60 m, upper Maastrich tia n ;
3 - specimen IG 46706 /88/F, side view , x 250 ; 4 - spec imen IG 4670 7/88 /1', edge view, x 274, parat ypes,
T ela tyn IG I borehole, dep th 246 m, lower M aastri ch tian.

5. Coryphostomella telatynensis GAWOR-BIEDOWA; spec imen IG 46708 /88 /1', para type , T eIa tyn IG I borehoIe, depth
246 m, lower Maastrich tian .

6. Fursenkoina polonica GAWOR-BIEDOWA; spec imen IG 46709/88/1', paratype, x 220, Tclatyn IG I borehole, de p th
242 m, lower Maastrich tian.

7. Coryphostoma plaita (CARSEY); specimen IG 46710/88/F , x 130, T elat yn IG I borehole, depth 10 m, up per
M aast rich tia n.

8- I1. B iedafrancisekina polonica sp.n. ; 8 - specimen IG 46411/88/F , holotype, ventral side , x 200; 9 - specimen
IG 46412/88/1', para type, a - vent ral side and b - convexity on the surface of a chamber, x 200, X 780 ;
10 - specimen IG 46413/88/1', para type, ventra l side, x 220 ; I I - specimen IG 464 14/88 /F, par a type, dorsal
side, x 160, Lubli n IG I borehole, depth 432 .80 m, lower Maastri chti an .

12a, b; 13. Pseudouuigerina rugosa BROTZEN; 12 - speci men IG 467 11/88/1', a - general view, b - sur face of the test, x 200,
x 1300; 13 - spe cimen IG 46712/88/1', opposite side view, x 260, T ela tyn IG I borehole, depth 239 m, lower
Maastri chti an.
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1,2. Loxostomum eley i l CUSHMAN ) ; I - specim en lG+6713 j88 jF, side view ; 2 - specim en lG 467l4 j88 jF, edge view,
x 112, Lublin lG I borehole, depth 486 m, up per Carnpa nian.

3. Ellipsodimorphina eretaeea GAWOR-BIEDOWA ; spec ime n l G +671 5j88 jF , paratype, x 94, Telat yn lG I boreh ole, depth
246 m, lower Maastr ichtian .

4 . Nodosarelia suturicostata GAWOR-BIEDOWA; spec ime n lG 46716 j88 jF, paratype, x 78, Telatyn lG I boreh ole , depth
239 m , lower Ma astrichtian.

5. N odosarelia subnodosa (G uppy) ; specimen lG 46617 j88 jF , T elatyn lG I boreho le, depth 246 m, lower Maastrich
tian.

6, 7. Pleurostomella pseudocurta NEAGu; 6 - specime n lG 467 I 7j88 jF, sid e-apertural view, x 160 ; 7 - specimen
lG 46718 j88 jF, ventral side , x 120, Telat yn lG I borehole, depth 2+6 m , lower Maastriehtian.

8. E llip soidella infla tocamerata GAWOR-BIEDOWA; spec ime n lG 46719j88 jF , paratype, x 160, Telat yn lG I borehole,
depth 246 m , lower M aasrricht ian .

9, 10. Nodosarelia hedbergi CUSIIMAN and R ENZ; 9 - spec ime n lG +6720 /88 jF, ventral side, x 66; 10 - specimen
lG 46721/88 jF, dorsal side , x 78, T elatyn lG I boreho le, depth 246 m, low er Maastrichtian.

11. Ellip sodimorphina rara GAWOR-BIEDOWA ; spec imen lG 46722 j88 jF, paratype, x 200 , Telatyn lG I borehole, depth
239 m , lower M aastricht ian .

12,1 3 . Ellipsodimorphina hrubieszouiiensis GAWOR-BIEDOWA ; 12 - specimen lG 46723 j88 jF, general view, immature spec imen,
x 220; 13 - specime n lG 46724 j88 jF, youngest part of th e test damaged , x 130, paratypes, TeIatyn lG 1 bore

hol e, depth 246 m, low er Maastri ehtian.
14. Pleurostomelia wadowieensis G RZYBOWSKI; speci me n l G 46725 j88 jF, x 86, Lublin lG 2 borehole, dep th 432 .80 m,

lower Maastr ich tian.
15. Pleurostomella subnodosa R EUSS; spec ime n l G 46726 j88 jF, x 86, T elatyn lG I borehol e, depth 246 rn, lower Maastrich

tian.
16. Ellipsoidella ovata GAWOR-BIEDOWA; spec ime n lG 46727 j88 jF, paratype, x 260, Telatyn lG 1 boreho le, dep th 246 m,

lower Maastrichtian .
17. Ellipsoglandulina oarsouiensis GAWOR-BIEDOWA ; specim en l G 46728 j88 jF, paratype, x 44, Telatyn lG I borehole,

depth 246 m, lower M aast richt ian.
18. Ellipsodimorphina pozaryskae sp . n.; specim en lG 46191 j88 jF , paratype, ventral side , x 180, Gorzk6w 1 borehole,

depth 519 m, lower Maastrich tian.
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I , 2.

3.

4, Sa, b.

6, 7 a, b.

8a, b; 9.

10.

I l a, b.

12 a, b.

13.

14.

15- 17.

18.

19, 20.

Elipsoidella ditergens (STOR~I ) ; I - specimen IG 46i29 f88 fF, ventral side, x 54; 2 - speci men IG 467 f88 fF,
do rsa l side, x 72, Piaski IG I borch ole, dep th 502.60 m, Ca mp anian.

Ellipsodimorphinae pozaryskae sp . n. ; specime n IG 46 190f88 fF, ho lotype, x 120, Go rzk6w IG I borcho lc, de p th
519 m , lower Maastri ch tian .
Ell ipsoidella gracillima (CUSIIMAN); 4 - spec imen IG 46730 f88 fF, dorsal side, x 120 ; 5 - specime n IG 4673 18/8 /F,
a - ven tra l side, b - side view, x 150, T cla tyn IG I borchole, dep th 246 m, lower Maastri ch tian .
Ellipsodimorphina uariabilis GAWOR-BIEDOWA; 6 - specimen IG 46732 f88 fF, side view, x 110 ; 7 - specimen
IG 46733f88fF, a - side view, b - cdge view, x 150, paratypes, Telatyn IG I borcholc, depth 246 m, lower
Maastr ich tian .
Ellipsoglandulina manifesta FRANKE; 8 - spec imen IG 46734 f88 fF, a - ventr a l side , b - side view, x 130 ;
9 - specimen IG 46735 J88fF, ventra l side , x 160, T clatyn IG I boreholc, dep th 246 m, lower M aastr ichtian.
Ellipsoidella ouata GAWOR-BIEDOWA; specimen IG 4673Gf88 fF, ventral side, pa ra typc, x 86, T clat yn IG I bore
hole, de pth 246 m, lower Maas trich tia n .
Triaperturina polonica GAWOR-BIEDo\\,A ; spec ime n IG 46737 f88 fF, paratypc, a - general view and b - apertura l
view, x 60, Tc1atyn IG 1 boreholc, depth 246 m, lower Maastrichtian .
QlIadriapertllrilla uarsoinensis GAWOR-BIEDOWA; specimen IG 45637B f88 fF, a - gen cral view, b - ape r tura l view,
x 37, Mi elnik , quarry near by market place, lower Maastrichtian.
Ellipsoidella polonica GAWOR-BIEDOWA ; specimen IG 46738 f88 fF, Gorzk6w IG 1 borch ole, depth 302 m, lower
Maa strichtian .
Allomorphina trochoides (R uuss}; specimen IG 46739 f88fF, ape rt ural vicw, x 130, Lublin IG 2 boreholc, depth
316.20 m, uppcr Maastrich tian .
Ellipsoidella kugleri (CUSHMAN and R ENZ) ; IS - specimen IG 46740 f88 fF, microspheric gene ra tio n, X 160 ;
16 - specime n IG 46741f88fF ; 17 - specime n IG 46742f88fF, megalospher ic gen erat ion (A), x 110, x 86 ,
T cla tyn IG I borchole, depth 236 m, lower M aastrichtian.
Ell ipsoglandulina uarsouiensis GAWOR-BIEDOWA; specimen IG 46743f88fF, paratype , x 42, T ela tyn IG I borehole,
dept h 246 m, lower Maastrich tian .
Pazdroella olgae GAWOR-BIEDOWA; 19 - specimen IG 46744 f88 fF, general view, paratypc, x 86, Telatyn IG 1
borehole, depth 246 m, lower M aastrich tian.

Figs. 5, 7, 8, 11, 12, 18 light microscope photographs
Figs. 1- 4, 6, 9, 10, 13-1 7, 19, SE M micrographs
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I, 2. Valoulineria l aevi s BROTZEN ; I - specimen IG 46746/88/F , ven tral side, x 153 ; 2 - specimen IG 46747/88 /F,
do rsal side, x 110, Lublin IG 2 borchole, dep th 315.70 m, upper M aastrichtian .

3- 5. Eponides bicOIIU Xll S MARIE; 3 - spec imen IG 46748/88/F , ventral side , x 220 ; 4 - specimen IG 46749/88/F,
dorsal side , x 240 ; 5 - specimen IG 46750/88 /F , edge view, x 260, T clatyn IG I boreho1c, depth 246 m, lower
M aa stri chtian.

6, 7. Eponides cOllcilllla BROTZEN; 6 - specimen IG 46741 /88 /F , vent ral side; 7 - specimen IG 46752/88 /F, dorsal side,
x 240, T elat yn IG I borchole, dept h 246 m, lower M aastrichtian,

8-10. Eponides dorsoconuexus GAwoR-BIEnOWA ; 8 - spec imen IG 46753/88/F , ventral side, youngest cha mber of th e test
dam aged , x 260; 9 - speci men IG 46754/88/G, dorsal side , x 300, parat ypes ; 10 - specimen IG 45692/90/F,
edge view, x 220, Lubl in IG 2 borehole, dep th 463 m, lower Maastrichti an .

11, 12. Eponides karsteni (R EUss) ; II - specimen IG 46755/88 /F , vent ra l side, x 320; 12 - specimen IG 46756/88/F ,
dorsal side, x 260, T elat yn IG I borehole, dep th 246 m, lower Maastrich tian.
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I, 2. Cibicidoides bembix (MARSSON) ; I - specimen IG 45199 /88/F, spiral side , x 201 ; 2 - specimen IG 45200/75/F.
umbilical side , x 175, Kozi enice IG I borehole, Maastrichtian,

3- 5. Cibicidoides inuolutus (R EUSS) ; 3 - specimen IG 45202/88/F , spira l side, x 152; 4 - specimen IG 45203 /88/F,
umbilical side, x 150, 5 - specimen IG 45204/88/F , x 152, edge view, Dorohucza IG I borehole, depth 56.3 m,
Maastrichtian.

6-8. Cibicidoides eriksdalensis (BROTZEN) ; 6 - specimen IG 46757/88/F , spira l side, x 180; 7 - specimen IG 46758/88/F,
umbilical side, x 160 ; 8 - specimen IG 46759/88/F, edge view, x 180, Telatyn IG I borehole, depth 254.50 m,
lower Maastrichtian.

9-11. Cibicidoides ooltz ianus (d 'O RBIGNY); 9 - specimen IG 46760/88/F, spiral side ; 10 - specimen IG 46761/88/F,
umb ilical side, x 68, 11 - specimen IG 46762/88/F , edge view, x 94, T elatyn IG I borehole, depth 25 m,
upper Ma astri chtian.



Palaeontologia Polonica, No. 52, 1992 PI. 29

E. G.\wOR-BU\DOW.\: UPPER CRETACEOUS FORAMINIPER'\ FRO~ E POUND



Palaeontologia Polonica, No . 52, 1992

E. GA\\"OR -BI ED O \\'A: U PPE R CR ET AC EOUS FORA~lI NIFERA FRO:'.I E POLAND

P LAT E 30

I, 2. Pullenia crelacen Cusnuxx ; I - specimen IG 46763/88/1', side view, x 130 ; 2 - spec imen IG 46764/88/1', apertura l
view, x 160, Lublin I G 2 boreho le, depth 317 m, up per Maastri ch tian .

3, 4. Pullenia ja rvisi CUSHMAN ; 3 - specime n IG 46765/88/1', side view, youngest chambe r of the test dam ag ed, x 172 ;
4 - specimen IG 46767/88/1', apertura l view, youngest chamber of the test damaged, x 170, Lublin IG 2 bore
hole, depth 430.80 m , lower M aastricht ian .

5, 6. Quadrimorphilln uarsooiensis sp. n.; 5 - spec ime n I G 46272/88/1', holotypc, ven tr a l side, x 300; 6 - speci me n
I G 46273/88/1', pa ra typ e, dor sa l side, x 360, T clat yn IG I borehole, dept h 282.10 m , Ca mpanian.

7, 8. Qundrimorphilln minuta (CUSHMAN) ; 7 - specime n IG 46768/88/1', ven tr a l side, x 360; 8 - specim en I G 46769/88 /1',
dorsal side, x 440, T elat yn IG I borehole, depth 282. 10 m , Campan ian .

9- 1I. Eponides frankei BROTZEN; 9 - speci me n IG 46770/88/1', vent ra l sid e ; 10 - specim en IG 46771/88/1', dorsal side ,
11 - specimen IG 46772/88/1', edge view, x 78, x 86, T ela tyn IG I boreho le, depth 200 m, lower Maastrich tian.

12. A llomorphinella contraria (R EUSS); specimen IG 46773/88/1', edge view, x 120, T yszowcc IG I boreh ole, dep th 160 m,
upper M aastr ich tian.

13. Cibieidoides bembix (M ARSSON) ; specimen IG 4520 1/75/1', edge view, x 175, K ozieni ce IG I boreho le, depth 205 m ,
M a astri ch tian ,

14 . Ep onides karsteni (REUSS) ; spec ime n l G 46774/88/1', edg e view, you ngest chamber of the test damaged, x 320,
T ela tyn l G I bo reholc, dep th 246 m, lower Maastricht ian .
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1- 4. Allomorphinella lublinensis sp. n. ; 1 - specimen l G 46286/88/F, holotyp e, vent ra l side , x 138; 2 - specimen
l G 46287/88/F ; 3 - specimen l G 46288/88/F, parat ypes, dorsal side, x 200, x 130 ; 4 - specimen
lG 46289/88/F , pa ra type, edge view, x 240, Lublin IG 2 borehole, depth 463 m, lower Maastrichtian .

Sa, b- 7. Allomorphina polonica sp. n. ; 5 - specimen IG 46277/88/F, holotype, a - ap ertural view, b - surface of the
test, x 110, x 780; 6 - specimen IG 46278/88/F ; 7 - specimen IG 46279/88/F , paratypes, opposite side view,
x 150, x 110, Telatyn IG 1 bor ehole, depth 236 m lower Maastri cht ian .

8-10. Cibicidoides comma/us (V ASSILENKO); 8 - specimen IG 46775/88/F, umbilical side, x 150 ; 9 - specimen
IG 46776/88/F , spiral side, x 100; 10 - specimen IG 46777/88/F, edge view, x 150, Gorzk6w l G 1 bor ehole,
dept h 8 m, upper Maastr ichti an .

11. Allomorphinella contraria (Rzuss} ; specimen IG 46778/88/F, side view, x 300, T yszowce IG I borehole, depth
160 m, upper Maastricht ian .
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1-3. Globorotalites emdyensis VASSILENKO; I - specimen IG 46779/88/F , ventra l side ; 2 - specimen IG 46780/88/F,
dor sal side, x 100; 3 - specime n IG 4781/88/F , edge view, x 120, T elat yn IG 1 borehole, depth 222.50 m,
lower Maastri ch tian .

4-6. Paralabamina toulmini (BROTZEN); 4 - specimen IG 46782/88/F , ventral side , x 2 18; 5 - specimen
IG 46783 /88/F, dors al side, x 197 ; 6 - specimen IG 46784/88/F , x 245, Gorzk6w IG I boreho le, depth
10.80 m, upper Maastricht ian .

7-9. Gyroidinoides globosus (HAGENOW) ; 7 - specimen IG 46785/88/F , ventral side, x 86 ; 8 - specimen
IG 46786/88/F , dorsal side, x 72; 9 - spec imen IG 46787/88/F, edge view, x 86, Telat yn IG I borehole,
dep th 25 m, upper Maa strich tian.

lOa, b-12. Gyroidinoides girardanus (REUSS) ; 10 - specime n IG 46788/88/F, a - ven tral side, b - periumbilical part of
cha mbers, x 180, x 540; II - specime n IG 46789/88/F , dorsal side, x 240 ; 12 - specimen IG 46790/88/F ,
edge view, x 260, Piaski IG I borehole, dept h 63.80 m, upper M aastrichtia n,

13. Allomorphina trochoides (REUSS); I - specimen IG 46791/88/F , side view, x 80, Lublin IG 2 borehole, depth
316.20 m, upper M aastricht ian .
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1- 3. Osangularia navarrOalla (CUSIIMAN) ; I - specimen IG 46792/88 /F, vent ra l side, x 180 ; 2 - specime n IG 46793/88/F,
do rsa l side, x 158 ; 3 - specimen IG 46794/88/F, edge view, x 127, Telatyn IG I borehole, depth 153 m, upp er
M aastrichtian .

4-6. Osangularia peracute (LIPNIK); 4 - specimen IG 46795/88 /F, ventral side, x 240; 5 - specim en IG 46796/88 /F,
dorsal side, x 260 ; 6 - specimen IG 46797/88 /F , edge view, x 360, T elatyn IG 1 borehol e, depth 10 m, upper
M aastrichtian ,

7, 8. Osangularia cordieriana (d 'O RBIGNY); 7 - specimen 46798 /88 /F, ventra l side, x 134; 8 - speci men IG 46799 /88 /F ,
dorsal side , x 140, Lublin IG 2 bor ehol e, depth 597 m, upper Ca mpa nian .

9- 13. Sli teria uarsooiensissp . n.; 9 - specimen IG 46306/88/F, ventral side , pa rat ype, x 270; 10 - spec imen IG 46307 /88 /F ,
dorsal side , parat ype, X 240 ; II - speci men IG 46305/88 /F , ventra l side, holotype, x 300 ; 12 - specimen
IG 46308/88 /F , edge view, par a typ e, x 300 ; 13 - specimen 46309 /88/F, axial section; a - wall of th e test, b - septa,
c - ornamentat ion on the surface of sut ures on dorsal side of the test, paratype, x 320, T yszowce IG I borehole,
depth 110 m, Maastricht ian.
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1- 3. Angulogaoellinella gracilis (MARSSON); I - spe cimen l G 46800 /88 /F, ventra l side , x 130; 2 - speci men
l G 46801/88/F , dorsal side ; 3 - specime n l G 46802 /88/F , Lubl in l G I borehole, de pth 466 m, lower Maastr ich
tian .

4-6. Angulogavellinella grodnoensis (AKIMEZ); 4 - specimen IG 46803/88 /F, vent ra l side, x 130 ; 5 - speci men
lG 46804/88 /F , dorsal side, x 160 ; 6 - spec imen l G 46805/88 /F, edge view, x 150, Olsztyn IG I borehole, depth
484.50 m, Campanian . i

7- 9. Anomalinoides pinguis (J EN!'lINGS) ; 7 - spec imen l G 46806/88 /F , ven tra l side , x 200; 8 - specim en lG 4680 7/88/F ,
dorsal side , x 160 ; 9 - specime n l G 46808/88/F, edge view, x 300, T elat yn IG I borehole, depth IO m, upper
Maastr ichtian.

10-12. Gavelinella acuta (P LUMMER); 10 - specimen lG 46809/88/F, ventral side , x 120 ; I I - specime n IG 46810 /88 /F ,
dorsal side, x 120 ; 12 - specimen IG 4681 1 /88/F,~edge view, x 180, T elatyn IG I borehole, depth 47 m, upper
Maastrich tian.

13. Osangularia cordieriana (d 'O RBIGNY); specimen l G 46812/88/F, x 200, Lublin IG 2 borehole, depth 597 m,
Campa nian.

14, 15. Anomalina incognita sp. n. ; 14 - spec ime n IG 46321/88/F, side view, holotype, x 240, 15 - specimen IG 46322 /88/F,
edge view, paratype, x 240, TeIatyn IG I borehole, depth 246 m, lower Maastrichtian.
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1- 3. Gavelinella complanata (R EUss) ; I - specimen IG 468 13/88/F, ventra l side , x 109 ; 2 - specimen IG 46814/88/F,
dorsal side, x 104; 3 - specimen IG 46815/88/F , edge view, x 144, Lublin IG 2 borehol e, depth 432.80 m,
lower Maastrichtian.

4-6. Gavelinella costulata (MARIE); 4 - specimen IG 46816/88/F, ventral side, x 130; 5 - spec imen IG 46817 /88 /F,
dorsal side , x 110; 6 - specimen IG 46818/88/F, edge view, x 130, Te latyn IG I borehole, depth 279 m, upper
Ca mpanian.

7- 10. Gavelinella mariae (lO NES); 7 - specimen IG 46819/88/F , ventral side; 8 - specimen IG 46820/88/F, dorsal side ,
x 200; 9 - specimen IG 46821/88/F, edge view, x 186 ; 10 - specimen IG 46822/88 /F, surface of the cha mber
above apertural lip, x 1500, Gorzk6w IG I borehole, dep th 10.80 m, upper Ma astrichtian.

11-13. Gavelinella danica (BROTZEN) ; 11 - specimen IG 46823/88/F, ventral side x 71 ; 12 - specimen IG 46824/88/F,
dorsal side, x 80 ; 13 - specimen IG 46825/88/F, edge view, x 127, Tel atyn IG I borehole, depth 25 m, upper
Maastr icht ian.

14-16. Gavelinella gankinoensis (NECKA]A) ; 14 - specimen IG46826/88/F, ventra l side ; 15 - specimen IG46827/88/F ,
dorsal side; 16 - specimen IG 46828/88/F, edge view, x 160, x 160, Telatyn IG I borehole, depth 25 m, upper
Maastri cht ian.
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I , 2. Gaoelinella monterelensis (MARIE); I - spec imen IG 46829 /88 /F, ven tra l side, x 66 ; 2 - spec imen IG 46830/88/1',
dorsal side , x 86, Lublin IG 2 borehole, dept h 490 m, upp er Campanian .

3- 5 . Gaoelinella stelligera (MARIE); 3 - specimen IG 45311/75/F, ventra l side , x 86 ; 4 - specimen IG 45312/75/1',
dorsal side, x 82; 5 - specimen IG 46813 /88/1', edge view, x 84, Wiszn ice IG I boreholc, depth 120 m, Cam
pa nian.

6, 7. Gavelinella pertusa (MARSSON); 6 - spec imen IG 45294/75/F, ventra l side, x 143; 7 - specimen IG 45295/75/F ,
dorsal side, x 129, Stra bla IG I borehole, dept h 152.40 m, Maastricht ian .

8-10. Gavelinella uombiensis (BROTZEN); 8 - specimen IG 46831/88 /F , vent ra l side , x lOO ; 9 - specimen IG 46832/88/F,
dorsal side, x 90 ; 10 - spec imen IG 46833 /88/1', edge view, x 120, Lublin IG 2 borehole, dep th 597 m, up per
Ca mpania n.

11-1 3. Gaoelinella sahlsiroemi (BROTZEN) ; II - specimen IG 46834/88 /1', vent ra l side, 254 ; 12 - specimen IG 468 35/88 /1',
dorsal side , x 320 ; 13 - spec imen IG 46836 /88 /F , edge view, x 320, Gorzk6w IG I borehole, dep th 10.80 m,
upper M aastri ch tian .

14. Gauelinella umbilicate (VASSILENKO et MJATLlUK) ; specimen IG 46837/88/F , dorsal side, x 123, Leczna IG 2
borehole, de pth 322 m, Ca mpa nian.
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I, 2. Gaoelinella umbilicatula (VASSILENKO et MJATLIUK); I - specime n le 46838 j88 jF , ventral side, X 126 ; 2 - speci 
men le 468 39 j88 jF , edge view, x 115, Leczna le 2 borehole, depth 322 m, Campanian.

3- 5. Gaoelinella postthalmanni sp. n. ; 3 - specimen le 4636 1j88 jF, ventral side, paratype, x 220 ; 4 - specim en
le 46360 j88 jF, dorsal side, ho lotype, x 240 ; 5 - specimen le 46362 j88 jF, edge view, paratype, x 220, Tyszowce
le I borehole, depth 330 m, Campanian .

6- 8 . Gaoelinella tenuissima eAWOR-BIEDOWA; 6 - speci men l e 46840 j88 jF, ventra l side , x 260 ; 7 - specimen
le 4684 1j88 jF, dorsal side, x 240 ; 8 - specimen l e 46842 j88 jF, edge view , x 260, paratyp es, Telatyn le I
bor ehole, depth 282.10 m, Campa nian.

9- 11. Stensioeina beccariiformis (WHITE) ; 9 - specimen le 46843 j88 jF, ventral side , x 200; 10 - specimen le 46844j88 jF,

dors a l side, x 160 ; II - specimen le 46845 j88 jF, x 470, T elatyn le I borehole, depth 200 m, lower Maastrich

tian.
12. Stensioeina gracilis BROTZEN; specimen l e 4533 7 j75 jF, ventral side, x 127, Wisznice l e 1 boreho le, depth 120 m,

Campanian .
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I , 2. Stensioeinapulchra SI'. n . ; I - specimen IG 46398/88/F , ventral side, ho lotype, x 180; 2 - specime n IG 46399/88 /F ,
dorsal side, para type, x 160, T elat yn IG I borehole, depth 282.10 m, upper Campani an.

3, 4. Stensioeina cf. diction POKORNY ; 3 - spec imen IG 4684 6J88/F , ventral side , x 130 ; 4 - specimen IG 46847/88/F,
dorsal side, x 200, T ela tyn IG I borehole, depth 265 m, upper Campanian.

5- 7. S tensioeina exsculpta (Rzussj ; 5 - specim en IG 46848 /88/F, ventral side, x 150 ; 6 - spec ime n IG 46849 /88 /F ,
dorsal side , x 200; 7 - speci men 46850 /88/F, edge view, x 180, Telatyn IG I, boreho le, depth 271. 50 m, upper
Campanian .

8 . Gauelinella postthalmanni SI'. n. ; spec imen IG 46363/88 /F , dorsa l side, x 150, T elatyn IG I boreho le, dep th 246 m,
lower Maastrichtian.

9 a, b, c. Stensioeina bella SI' . n . ; specimen IG 46400/88 /F , a - ventra l side, b - dorsal side, c - edge view, holotype, x 146,
T yszowce IG I borehole, depth 200 m, lower Maastri chtian .

10, 11. Stensioeina gracilis BROTZEN; 10 - specimen IG 46851/88 /F, dorsal side, x 169 ; 11 - spec ime n IG 45339 /88 /F,
edge view, x 146, Wiszni ce IG I borehole, depth 120 m, Campanian.

Figs. 9 a, b, c light microscop e photographs
Figs. 1-8 and 10, 11 SEM micrographs
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1-3. Stensioeina pommerana BROTZEN; I - speci men IG 46852 j88 jF, ventral side, x 144; 2 - spec imen IG 46853 j88 jF,

dorsal side , x 117 ; 3 - specime n IG 46854 j88 /F , edge view, x 240, Telatyn IG I borehole, depth 178 m, lower
Maastr ichtian.

4-6. Stensioeina clementiana (d 'O RBIGNv) ; 4 - specime n IG 45329 j75jF, vent ral side, x 58 ; 5 - specimen IG 45328j75 jF,

dorsal side, x 62; 6 - specime n IG 45330/75jF, edge view, x 73, Wisznice IG I borehole, depth 120 m, Campanian .
7- 9. Lublina lublinensis (GAWOR-BIEDOWA); 7 - specimen IG 46855 j88 /F, ven tral side, x 300 ; 8 - specimen IG 46856 j88 jF,

dorsal side, x 180; 9 - specime n IG 46857 /88 jF, edge view, x 130, pa ra types, Lublin IG 2 borehole, depth 436.90m,

lower M aastricht ian.
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