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ABSTRACT: Abundant and well,preserved calcareous nan.noopl.anlkllloo fotmd in the 
Camp8lllian and Ma88lt.rlcliL>ian deposida of tlhe weStern part of Ithe Iiublm UplalIl.d, 
Cenitral PoIJand, waS studied under both light and 8C8mllng electron mioroscoptlS. 
The overlying iPaJ.Eocene d~06i'ts ~ise very acaree and taxonomlcally poiJo: 'Cal
careous nannoplallllktic as.semhlage. TOta.l!ly, -8S speclaI aa.-e described, S new species 
Including, viz. EiffeUithm muZticostatm ap. 10., BroinsoniG cribrata ~. n., and, ThoTa
c08phaera' ZongiuscuZa ap. n. Four calcaa:eous ;rumn~ IbWSttratigraphk: zones 

are ~ed in the IUwermos.t Cretaceous, and, tWo zones in 1Ihe, Paleocene. 

INTRODUCTION 

The uppemnom CretaceoUs deposits of the IWEStem part of the Lublin 
Up1alld comprdse abundant and well.1"1'l"eserved caJcareous nannoplankJton. 
The mass occurrence o{ thOSe microfossHs was recorded. by Sujikowski 
(1931) but the Upper, Maastrichtian coccoliths were for the first ,time in
vestiglated.iby Garb (1957) in the environs of Karzimiem;-upon-Visbula. 

The use of SEM'technique to stukiles on and the lr.eCognibion of stl'a.., 
tigrapihic i'lD!pO.t'itance of, calJCareous nannoplaniklton induced. a renewed 
interest in <this foss.iJl group. 

The' investigated materia.'l has been derived mos1ily from boreholes 
pi~rced and made available by the Geological Survey .of Poland. The re
madnhlg [p81"It was offered by 'Docent H. Gfu.ka or CiOHected by the ,present 
author herself in the field in 1974-1975. 
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ski for valuable suggestions:ami crL1Ik:a1 comments on ,the manWllC'Iipt. Dr. R. M&"
C1uow&lQ and Dr. B. A. Matyja are #atefully acknowledged for ,their hethp in micro-
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facies . :work 00 :the Cretaceous and T.ertiaa:y :l1ithologies. Thanks are also due to 
Dr. A. Gaztkzick:i lor the assistance in ;the field and taking tphotomicrographs of 
thin sections. 

GEOLOGICAL SETTIllTG 

'1Ule iIllvestigated oaJcareaus nannoplaalkton comes from the wpper
most CretaceOus (Campanian and Maastrichtialn) to low-ermost Tertiary 
strata of <the western part of the LUlblin Upland, Cen·tral Po1lmd (cf. Text
-fig. 1) ... The Upper Cretaceous (Mbian to Maastrichtian) and. Paleocene 
deposits are exposed along the Vistula va11.ey, between Annopol and Pu
I::awy (cf. Poiaryaki. 1938). The investig.alted naterial has been derived . . 
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Fig. 1 .. Location of ,oukorqlS (circles) and borellolas (black triangles) in Ithe western 
.part of the Lu,bUn Uplaoi Yielding. Campanian, Maoastl'ichtian and Pa:leogene depo
sits sampled for -calcareous iIlannqplankton; iJn.set shows po&l..tion of the j,nvestjgated 
. area ial Poland 
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lVIaastri-chttian lithology; .all figures X 80 
1 and 2 - QU2ll"'tz~auoonitic ca.lcareous sandstone wit.h foramilniier (1) and biva lve detritus ~2); Upper Maastrichtian, Bochotnica 3 and 4 - Glaucconitic ,gairLe with organic .remains (3); Upper Maastrkhtian, Nasilow 
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Campanian and MaastrJchtian siliceous roads 
1 - abundant sponge spicules and planktic rorams; Upper Campanlan, Pawlowlce; X 80 
1 - abundant sponge splcu.les, foraminlfer -and echlnoderm fragments; LOwer Maasllr'chtian, 

Plotro-wln; X 50 
3 - silt-sized quartz and foraminifer fragments; Upper Maastrichtian, Kazlmierz; X ~O 
• - abundant sponge spicu.ies; Upper Campanlan, J6zef6w; X 50 
5 - .,bundant sponge splcules, foramlnlter tragml!'nts, and an echlnold spine; Upper Maastrlch

Uan, Nas.ll6w; X 80 
8 - silt-Gized quartz, abundant sponge spicules, and foraminiter fragments; Upper Maastrlch· 

\lIn, Nasll6w; X 80 
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Pa'leocene Jithology 
1 and 2 - silty gaize with organic remains (foramlnlters, sponge splcules, brYQzoan fragmenls); 

'Paleocene, bQrehole z.yrzyn (depth 90 m); X 50 
3 - glauconLtic gaize with foramin~ter .and bivalve detritus; P.aleocene, Wierzchont6w; X 50 
• - silt;, galze with foraminifer fragments; Paleocene, borehole Zyrzyn (depth 90 m) ; X 50 
5 - glauconitic gsize Wlith foraminifer and blwive detr.i(us; Paleocene, Rzeczyca; X 8f) 
6 - s.andy gaLze with foraminifer fragments; Paleocene ( .. siwak"), Nasil6w; X 80 (with nlcois 

crossed) 
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Paleocene l'ithdlogy; all figures X 80 
1 and 2 - glauconitic s.ancly gaize with bryozoan (1) and foraminifer detrirtus (2) ; 

Paleocene ("siwak"), NasH6w; Fig. I' with niools crossed 
3 - glauconliitic silty .gai:ze wilth foramini.fer fratgments; Paieocene, Rzec.zyca 
4 - ga.ize with silt-sized quartz and orgarnc remains (bivalve fragments, foram;

nifers, and SlPonge spicules); Paleocene, Witoszyn 
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from those ~ as well as ::Irom the boreholes located iIl.'e8r Lublin 
(ZeIllhorlzyce, Podole, Beltyce, K~pa), OpoIe Lubelskie (Ot.arow, El7Jbieta, 
Glu$ko, Karczm.iska), and north:to PuIawy (Zyrzyn). In addiItion, the Pa
leocene deposi1s were also sampled in some small naturail md 'utificial 
exposooes ·itn. ,the Bystra valley at Bochotnica. . 

In the rwoesiern part of the LUblin Upland, the Campanian and Maa
strichtian deposits are ~esented by a monotonous carbonate and car
bonatte-sililceous complex over 500 !In :thick (PoZaryski 1938, CieSlinski 
1973). Silliceous marls, so-called opoka (pls 1-2), appear domi:nant in the 
lirthology, whereas ·Ilimeston.es, ma:r1s, and ~baJIk appear but in minor' 
:amounts. ., 

In the nor:th of rthe study area (ZYirZYn borehole), the Upper Maastrl
chtian siJliCe<1US marlB are overlaid Iby interbedding marls and gajzes sepa
rated from othe former depOsits by a !hardground That overlying set of 
stratabas !been cal!led as 'the Zymyn Beds and attributed to the upper
most Upper. ~trIDhtian · (PoZal'ya'ka 1965) . 

. The Zynzyn "Beds are Iladk:ing at Nasilow and Bochotnlca where the 
Upper Maastrichtian Jimestones end /With' a hardgrou.nd overlaid direc:tly 
by ;the PaleOOen.e grey gaizeB, so-ca'JJI.ed siwak (Pls 34),' intercalated 
rih marls and limestones. 

The chalk and mar1s appear as ·the most suitable Utho1ogie.s for study
ing C8!lcareous · narinoplankton in the investigat~ area. In fact, th~y com
prise an abundance of Itfhose m:icrofossils and are sufficiently loose aB to 
permit the isolation of rthe Ja"titer wilbbout any damage to the fussi1. struc
tUre. The ~hs occur ICiOImmOnly also ID the gaazes and limestone:; 
but they arerat~ ipOO1'1ly~~wd~in and hardly extraotahle from 
the rock. 

MImlJOnS OF INVESTIGATION 

The cakar~ .n~ was atudied by meaDS of both .tight and scamting 
electron mfl:roscopes. ''lllie elect.oon mie1UlCDpeS used were JEOL JSM-Sl (at Nencki 
I·nstitute of Exp~t~ iB~. WaDWIIW) and JEOL IXA-SOA (at "lWlzamet", 
l.o6dz). The IRI8/tet'dalrwas prepared by Ithe method. of Perch':Nielsen (1968) with some 
necess8l'y modificatJoos. ThIe sa~es a:anged .in !Weight from 1 .g in the case of chalk, 
mal"ls, sod lime.t'OInes, up to 5 g iIn the case of COI!llD8Ct galtz.es. . 

The .foLlowing dalcription comprises synonymies, dimensions, morpho
logical remarks· mid occ)..m'Tence data for a1l the species or forms:~ecognized 
in the investigated samples. IDustrated. are tnaJt of the species (PIs 5-44) . 
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except ofa 'few ones having been. linvestigated only' under the light 
microscope; 

Family Eiffellithaceae Reinhardt, 1965 emend. · Perch-Nielsen, 1968 
GenuS LOXOLITHUS Noel, 1965 

Type species: Loxolithu.s anniUa (Blaclt 1959) Noel, 1965 
Loxolithus armilla (Black 1959) Noel, i965 

(Pl. 6,. Fig. 2) 

11158. CllcloUthUB arm.lZla lIP. IIII)V .. ; Mo Black in M. Biack '" B~ 'Barnea, p. '.7, PI. 12, 1'.I.i. 2. 
1l18li. LoxoUthUB armCUa. (BI.ack.", Ba('nee) novo comb.; D. N06l, P. 8'I, TelDt~fIC. 3. .' . 1.... CllctoUtheUa tnflexa (Xampline.:- ex De1laodre) Loebllch '" Tappan; .H. Stradlle.:- '" a". 
~~~~ . 

Im. LoxoUtmu armtna NolI; Ho ilIoIao1viJt, p. '11,PL 17, Figs 7-10. 
1972. LoxoJithUB armUla (Blaok: '" BUDeI, 19l1li) No61, 1986: S •. F«chhelm8l', p. SIll, Pl. 18, 

Figs 5-8. . 
Dtmsft8tom: l~ &-e p; width 1I-:1'.lIp. 

Rem4I'1c8 •. - When ereoUng the lPecles,· Blaak ~869) found a rudimeatuy Internal' .true
ture .uppoaeil to be a .thin membrane. No AiJnUar struetul'es ~ve been. recQl'deci l.n the 
invellttgated matedal. .. .... 

Occuffence. - Oxflll'dian of !Paris BMIo (Noli 1l18li); AlblaD. of Nether~ (SVadner '" a" 11168): ICe:nOll1llllllan of ~ (Black '" Bames 19119) aod Sweden (Forcbhdmer 1W12): and 
Maa8trichtian of ~ance (lMaDiV'lt 18'71): . . 

ID the stlidy area, aome speclmell8 have beea fOlllld in the Campa.n1an and Kaaltrichttan 
in 'V't.ItUI.a valley. and ·\;he iMaulrichtlalll of '!he boI'ehOle :t7l'Z)'Jl. 

Genus ZYGODISCUS Bramlette & Sullivan, 1961, emend. Ganner, 1968 
Type species: Zygodiscm adamas Bxamlette & SullivaID, 19~1 

Zygodiscm acanthm (Reinhsrdt, 1965) ReiDlhardt, 1966 

1885. zeugrhabdcKUa oc:a.nthUB n.IIP;: IP. BeIoi:ItIrdto p. 111, PL J, inC. 1. 
19811. ztll10cWIcue aC4nthu. (Redaba!'dt, 18111): IP. Rdab8'l'dt, .p. to, PI. 111, I'lg. 11 and PI. 3S, 

Fig. • 
1Im. Z1ll1odUCUB aCMlthus (Reiohardt): H. KaniVit, p. '1'1, PL 13, FiI8 --.tl. . . 
19'18. Zlll10diBcUB acanthus (ReIml1ardlt, 1I11III)· Relinhardt. 11_: S. ebumenko, p. a, PIL 11, ftp t-I. 
Dtmennotlll: IenSth 7-4 ,.: ~ 5-8',. • 

.Remarks. - The klv-.Hgated lIPecilD8l1ll were obeerved ezclUl1vely uude.:- a J4gbt micro
lCOpe, The IlpeCll!8 d1f1ent trom ... CClIJCflIlerll I.n the wide wall with a d1atInct groove parallel 
to liB &die. There are· tWIO ~ m the ceo.tral area, located m the elHpM fOCUlel. 

OCCUffence. - Albtan to MaMtrlcb.tilllll of Europe (Reinhaordt 19l1li, Manlv14 Itm, Shu-
. meulrD 19'18). . 

In the ~y area, very few ~1!118 bave been found in the Maa8tlrichtia.n of tlie 
borehole ' 2yrzyn. 

~1Igodiscm bwsoni (Noel, 1956) MaJnivit, 1971 
-(H. 6, F'jgs 3--4) 

11151. Zlll/'OlUhUB bUBlOni lIP. D.: D. NolI, p. 3111., Pl. 2, Ftga 13-114-
1967. ZII110Utmu ,tibUlul (Lecal-Schl.): H. G6rka. p. H2, PI. I, Fie. t. 
111'11. ZIII10ctiBCUB buaaom (Noli) nov. comb.: H. MImlWt, p. 71, PI. IS, J'ig. 1 and. PI. 29~ J'lgI t, 

I&, 18. 
Ii'll. ztll1od41CllB' bU8IOfit (Noel, 19l1li) !IaID1vit, Ism: . S. ShumlJlllkO. p. t2, !Pi. 11, I'1P 8-J1. 
DtmenrionII: Jencth 11-7,.: width f-I ,.. 

Remar1c8. - ' The I(peClI!8 has been preeilllely dl!8cdbed &Dd tu\Wk'ated by Nom (l885. 19'10). 
Tbe SBJI Rudies_ have ' recent.ly d~ated that If;be old generic names Zll110Uthus and 
Zi,godtsCUB are .ynOll1ymGUII. The pr.eHllt autiicr a~ees with Manlvit (lI'11) and TJl.lentekl (1973) 
In C'DIJSId«q ··the name ZIII10diBCUB Bramlette '" sumvllli, 1911, emend· Gartner, 1l1li8, &I the 
more. preeJ.ely deflaed Otlie. HeDce. the inveetlgated lI!l)eCieIJ tI here 81B11ned to the I8JlUI 
ZWOdtBcUB. ,. . . 
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Occurrence. - KlmmerJd6'.laD of Algeria (Noli! 11151); Aptlan to ¥aM1rlcbttan of EUCOpe 
(perCh-Nleleeo 1888, No61 19'10, MaD,lV'i1 IIm., ShumeDko 19'1'6); Daman of 'Denmark (Perch
-Nielsen 11181). 

IQ the .tooy area, the species has been found in most samplea of Camp8illtan 'Il'Dd Maa
str.lchtwn age. 

Zygodisc'US compactus Bukry, 1969 
(Pl. 7, Figs 1, 3, 5a) 

11189. ZJlgolUBCUB compactus Bu1c1'1/, n. lIP.; D. Bukiry, p. l1li. pL 11, Wgs ·l-2. 
1970. ZJIg'o'lthua compactus 6B1lkO') n9v. comb.; !D. Nol!!. p. ~, Text-tIga ~, PI. 2, Fil8 ...... 

aDd PL 3, F,iga 1-4. . 
DtmenatonB: length ~ /I; width 12.8-4.11 /I. 

Remar1cB. - A ma&llive. rather lITellUlar bar COIIIplIIed of SOMe rhomboedrlc cry8taIa step
-Uke or dItIordarly arranged, ap,peM'l typical of the speciea. In the f.nvestdgeted. area, Z. i:om
pactu. occurs In YOIIIIIlCer atr ata <thaIIl lot hu been I.ns.ofar recorded. 

Occurrence'. - ConJ.ac18/1l ·to C~ of North America' (Bukry 1989); Campanian ot 
Germany and Firanee (Bukry _, Notl 19'1'0). 

lID the 8tudy area, the· oIU)edl.ell hll'll bean found In the Upper .Mautrlcbtl.an. of the borehole 
Podole, end the paleCJCelle ad; Rz~ 

Zygodisc'US diplogrammus (Def.1apdre & Fe!'t, 1954) Garlm.er, l~oo 

IBM. ZJl90ltthua diplogrammua cent. nov.; G. Deflandr'e & C. Fert, p. le, 1"1. 10. ftg. 7. 
111'10. ZJlgoUthua l'diplogrammU8 DeAaMre. IIN;. D. No6l, p. 18, PL S, Figs ~ [cum BJ/1I.]. 
19'I'l. Glau1coltthua diplogrammua (Deflabdre) REdDbardt; H. lIlrmlvl.t, p. 81, PI. 13, Fjgs ~. 

l ..... lt. . 
19'1'3. ZJlgOlUBCU8 dtplogrammua (DalkDlh'il .. F~ 19501) Gartner, 1988; H. Tlbierateln, p. 38, 

Plo 3, Fig. 19. 
19'1". ZlIgodwCUB dtpwgrammu. (DeflImdre; 1951) Gartner, ·1818; S. IShumenJro, p. tl, PI. 11, F·. 9-I1D.1II!di PL 1.2, Fip Il-G. . 
Dtmenaion8: len,th 11-41 /I; w1d.tb IIJ-4 /I. 

Remar1cB. - Genedc atldbUlllon of the inVEiltigated S'peclea was dliICWIBed several times 
(Perch-NJe1IIen 1988, NolI 1910) &lid ulUmately, the species _ UltuaJ,ly allligned to the genus 
GlaulcoU*hua Reinb.ardt. However, the na1iUl'e of both thE! wall and central Btl'ucture appears 
typical of the genus ZJlgodiacu8 Br8mlette & eu.Dlvaa. U61, ~. Garmell', 1888, and henc;e, 
the pl'e8flIlt auu..- III of <the ~ tbat the name GlaulcoUthus 18 to be COIIIdIdered as a ju.ntor 
synonym of ZlI"od18CUB. 

Occurrence. - Va1aI:rIJIn1.n to MaalltIicl1t1ao at Europe (Relnhardt IBM, Stover 1981, Percm
-N1elsen 19118, NoIIl IIP/'O, ~* i1I'II1, Tb.Ier8teic 1&'13, Shumeoko 11'11); .CenolJumlan.to Cam
panilm of North Amerl.ca (Gartner 19118); lIIlocene' of 'Algeria, praumably re4epcmted flrom 
the Creta.ceowl (Deflandre ... Fert 11111it). 

In the 8tudy area, the Bpec1ea hu been found III the Campao1an ad; Sulej6w, DOl'otka. 
Cltzyca. . Kallazany, and Pawlowlce, arid the Lower' .Miaaltr.l.cht1&n of the borehole Oiacow. 

ZygodiscuS sigmoides Bramilellte &.Sullivan, 1961 
(PI. 7, Figs 2, 4) 

1811. ZwodtBCUB etgmotde. 11. lIP.; M. Bl'cnie.t.te ... F.' Sulllvan, p. IG, ' PI. 4, Fig. 11a-e.· 
1819a. Z1IlIOdtBcu. stQm0Jde8 'BrIm1lellte ... Bul1iv-. 11881; K • . Perch-Nielsen, p. 81, PI. I, FigJ 1-· 

a [cum 8IIn.]. . : 
18'11l. Z1I"odWCUB · al"moide8 BrIEllette ... S1illLv_; Ho ' Manivlt, p. BO, PI. 28, ~ 111--«3. 
1II'1II. ZJI90dtBCUI sigmotdes Brlmlletlte et BDIlt.vAIl, 1811~ ill. s,.trdcka, p. 118, PI. 5S~ F.1g. 2. 
Dimensions: lImCth s-a ,.; w6dth ~ ,.. 

Remar1c.. - Tlie bB!' 1& d.la1UJotly widened at the OOlltact with the wall which reSults 
In the openl.np at both llidl!lll of the bu·bat.ng ~ to c.l.rcu1ar in ouiUne. 

Occurrence. - Paleocene' of 'Denmark, Germany, IIIDd. Firance (Bramlette ... SuWVIlll. 198il; 
Bramlette & Malrfimt. 19M; iPerch-Niei.en It181u; 1989b; Hay & Mohler 18il7), Weatern Cacplllthlans 
(BY8trkka 1971), 'l'I.InW.a. and the Unlrted statal (Br&mlette & MlI1'tlni 1984). 

In the·.tudy area. the spealea hu been'!!OfUnd m, thePaleocene at N.aall6w and Rzeczyca 
and In the boreholl!lll 2yr:zyn and zembor.zyce. . . 
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ZygodiBcus spiralis Bramlette & Martini, 1964 
(RJ.. 'I, F'ig. 5b and PI. 8, Figs 1-4) 

1984. ZUQodiSCU8 spiraliS D. lIP.; 11/[. &"am1eIIte .. E. M.ar1!Ini, p. 303, PI. .. F.ip &-8. 
WH., ZUQOdUCU8 Splrai&loB Br~ .. Mar1llin4;' H • .Ma,n!I.Wt, p. 80, PI. 29, F~ 1)-14. 
19'1l1. ZUQodUCUS spiraliS ar.mletrte '" 1I/[1Il"totni; H. lPn.e.walder, p. 2'1, PI. 23, ~ J-6. 
IB'l8. ZUQodiScus spiraliS srllll1lllbte et Mwt.iI:H, llMN; S. SbUmBllko, p. ... Pi. 13, F~. 3. 
Dimens.ons: length ~ /'; wddtb ...... J'o 

Remarks. - The mvelJtlgated apecil1lA!ll8 dl8pl.ay a wjde waJl eompOlled of radial e1ements. 
reduced central .-ea. and bar 'WIi4ll a ~ lCl"oove; thUII, they ace entirely COD.Ilstent with 
the deIIcr~ Blven by GIII'toIle&" tt-) &Dd hence, t.IleI:r recognU,i.on wu qlUte easy. " 

Occurrence. - ~tID of Dewo.ark, Flrance, and, Tounl8l.a (BramIette .. Mar.tln.l 
19M), EgYPt (Sbaotlk a. StradDer Im). the 'United stateli (Gar1iner 19aB), and the SOviet Union 
(Sbumenk,o 19'18). ' , . , 

In the lltudy area, tile rpeal.eI , m. been found '1n aIol the samples of Late Maastricbtisn ' age. 

Genus VEKSHINELLA Loeblich & Tappan, 1963, emend. Gartner, 1968 
Type species: Vekshine'Ua acutifera (Vekshina, 1959) 

VekshineUa aachena (BtJk.ry, 1969) Shafik & Stradner, 1971 
(P.l. 10, Fig. 1) 

1969. VaQalaptUa aach.ena Bukiry, D. lIP.; D . Bukry, p. 55, Pl. 31, Figs &-8. , 
18T1. VeMMne1&a aachenll (BulrZy).; s. Shafik .. H. Stradner, p. 89, PL 40, FigI 2-:1. 
Dimensions: length 5--8 ;.; width 4-11 1" 

Remarka: - Species of the geDUlt VeJc8hineUa dUfer one from another iD their central 
wtruc.Wre. TIle 1Irveatiaated 8,l)eCiEII • charaate&"lzed by a pIaty natul'e ,01. the crea arms SlId 
thedlr ~erable widenA.ng at the endIf. which rewl1a In: the central areafUled to a much 
larger dect'ee :than in other StPBaies. ' 

Occurrence. - Santonian .to Lower CampaDdeQ of Texas, Middle Campanilm. of GermSily 
and France (BUkry .aB9); Upper Mautrllcbtlan of the SOviet Un:Ioon (Shatik &. S,tradiDer 19'11). 

In the study area, 80me spec1me!UI have been found 1n the Upper MaasIa'.k:h-tlan, of the 
borebole Zyrzyn. 

VekshineHa crux (DefJ.alndI'e & Fert, 1954) Shafik & Stradnet, 1971 
(Pt 9, Figs i-5 and Pi 20, Fjg. Ib) 

19N. Ducolithua eru:r Def1l111ltlre &. Fert; G. Detlandre cl C. Fert, p. 143, 'lIe:s:t-tlg. 65, (Pl. 14. 
Fig. f. 

1111. ZIII/Outhus CTU%' (Deflandre cl Fe&"t); iM. BramIl!Itte .. F. SulUvan, p. 169, PL B, F.Iga II-UO. 
1983. Stauroltthttea CTU%' (DeV.arJdre &. Fen); C. Car.lni, P. JIi. 
19'11. VekshineUa eru%' (DefJ.and4'e &. Fert) novo comb.; s. 'Shaflk cl H. strac1ner, p. 8D, PI. 39. 

Fila 1-4. 
19'13. Vekshtnella crux (DeflallldoTe ,'" Fert) Shatl:k &. Siradner; H. Priewal4er, p. 28, Pl. 20, 

Figs 1~, ' 
19'13. vagalaplua stradnert (Rood, Hay .. BanlaI'd, lsm) D. comb. ; H. Thlerateial, p. 38. 
1978. StauroltthtteB cru:r (Defl.andI'e et Fert, 1884) Caratt.nl, 18113; S. Shumenko, p. 50, Pl. 18, 

FI&. ~. 
Dimensions: length ~ 1'; width 3.~ 1" 

Remarks. - The can.tral etr~e lis m the form of ,a ocoa wIth etraJght and narrow 
anDS COIIloor<il1ln.t w.Itth the elliIpse axes.. 

Occurrence; - Cretac_ (ValanglnlMl to ~ht1an) of Europe (Cautloi 1963, Dram
lette .; Mar.tmI. 19M, Strad.ne&" Br al. 1988, MaIliv,1t 19'11, ThiBntein 18'13,. ShumenkD Im): Maas-
troldltian Of iNor*h Amerdca' (,Bl'amilet.te 4 Martinl IIMK). ' 

l1Il the Itudy area, the ~ hall been fOUllld a'bUll4antly Ion all the .amplea of Cam
panIan end Maastr.l.cbttan age. 

Vekshinella CTUCifer (Noel, 1970) n. ,comb. 
(PI. 10, F.ig. 2) 

lr1O. ZlIgoUthus crticifer Do lIP.; D.NoIl, p. 30, ~-IIC ... PL a, Ftca 11-41 and PL .. Fjga 1~ 
19'11. ZUgolUhus cruci/er NoaJ.; E. GUdzloka, Pt.. 01, Fig. 3. ' 
Dimensions: lenath 4.5-1,1'; width 3 ,.. 
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.Rem4rlca. - TIle Dature of wall and central _ucWre of the .lDveed&ated BPeCl- appears 
ea*e1y con.r.tent with tha1 ~al ot ibe ~ VelcshtneU4 Loeblieh '" Tappan. TIle 1III.ec.i
:iIc feature of V. CTUcifer Is <& cl.ockw.l8e ~emeot ~ the ora. &rms ;r~ve to the 
ell:IipIIe axe.. 

Occuriance. - Campaniao 01. lPara BaBIn (NO&! 19'10). 
II). the lftud7 area, the spec.let hu been found in the Upper l\IIIIutz4chUa.n of the bore., 

bole 2~n. 

Vekshinella eHiptica Gartner, 19~8 
(Pl. 10, Figs 3-4) 

1988. Velc.htneUa eUt~a D.· &p.; S. Gartner, ,po 30. pI. il.'r, Fig. lI, Pl •• , Ftp ~, and PI. 211, 
Fig. 'I 

198II. VavaJaptUa .mpttca (G~), SU:Ilc D. comb.; D. BulIry, p. DJ. pt 32, '-Igs 9-12. 
1971. Velc8htneZla elUpttca G8l"fner; S. S '" H. Stradne.:, p. 10, Pl 38, Fip 1-4. 
lm. Velcshtnella el1tptica Gartner; IL Priew.ddu. p. 25, PI. 31" F,igs 1.......a. 
Dimensions: length f.....6 ,.; averace wJdth 3-3.5 lA. . 

RemCu-1cI. - The IliP8CLflc feature '·Of tbl8 apect. .. lrtsrhomboidal central structure with 
c11agan.aIIJ paNlllel to the ~ axes. 

Occurrence. - Upper Cenomaman to Cam,pa.nI.an of the United S~ (Gartneor 11188, BU
kry lN8); :MantrSclnian of AU8trla (JPrlewalc1e;r 19'D) '8Ild Egypt (Sb.afI.k '" Sltrad!ner lAm). 

In the Iftudy area, a few apeclmena bave ~ fO.UDc1 in the Up.per Maatricb,tI.ao a.t 
N,..U6w amf!.n the bol"e.hale 2yrzYD. 

VekshinelZa striata (Stradne.r, 1963,) Priewalder, 1973: 
(Pl. 10, Fjgs 5-6) 

1968. ZtlgOltthus strtattIB ~tradner) D. corxw.; .H. Stradner '" al. (part1m), IP. 38, Pl. 11, FdU 1-«, 
DaD PI. 31, F,IgB :lr-i2. 

lBfIII. VagalaptU4 dentGta clentata BUkr7, Do .p., n. up.; D . Bukry, p. 511, Pl 12, FICII 1-«. 
1989. ·Vagalap,illa dentata apert/J BIC7. Do ap., D. IIIIP.; D. Buokr;y, p. 11'1. P1. 32, F~ t-6. 
1970b. PontUtthwr dentatus (Buim'Y 11M18) oD. CClIDb.; iP. ReiDhardt, p. 10, Telrt-flg. 115. 
19'13. VelcBhtnetla striata (Stlradner) D. ClOImb.; 'B. Pdewalde;r; p. 21, Pl. U, Figs 1-Z. 
Dtmenrions: lencth 3 .......... ,..; aJV«a8e w.Idtb :2.11--4,& ,.. 

Rem4rlca. - The ceoIa"al $l'IUOtUre III ,m the form of a crca conocmdant wtth the eWpse 
axes. The edges ot croM annB dlapl.a7 proce8IeII poLnjt.IIDg the coccol1th wllllil. The prOcesses 
vary IIn DlUlDber. 

Such a BtrUc:turai charaoteri8tial wa. ~ed by StradDer '" at (1988) excluaJ.ve1y to 
JUveoilEII Of the Inveat:l«ated 1IIP8Qia.. whereas the adult cenk"al area __ c:laImed to W1 With 
addl.1Umai crystals pl"oduclng BOIDeIihIlng Id.ke a lRtIIILc:e. HOwever, the adUlt Clectmon Wu&tIl'at
ad b7· 'Stradlner: & al (1918) .. ;rather abtor.lbutablleto the apecl.es ArlchangeZBlctella ethmopor" 
BUlllry, IIIDoe MII wall COIIIIIet8 of JllQI'e numea-oua cyclel 8IId ita ItS&e (8 lA) .. larger: tban m 
the genua VelcshtneZla. .. 

Occur.rence. - Albl.an of ·the Nether:lands ('Stradllell' '" al :1988)j Campan,tan of· Texaa (BUkry 
1989); M'aHtrl.chtilm of Aunrta (pl'tewalc1er ltm). 

In tb.e ·study ares, the 11181Cde. ball been fOUDd m samplee Of the Campa.n1an and Jll[aa
mIchti8ll1 age. 

Genus CHIASTOZYGUS G~r, 1968 
. ~ype species: Chiastozygus litterarius (G6rka, 1957) Manivi,.t, 197i 

When erectlq the geaue ChtastOZ'l/gUB, Gartner ·(1968) cited 1Zllgodtscu. amphipons StaID
lette &: Martml., 19U, as ltIhe ty.pe .,ec.les. The latter form ta, however, a Jun.l.or synonym of 
the IIP8ClM D6rcoltthUB WterClrius GOrke, .116'1', wbIch fa therefore to be lI'ecGgnized ~fOl" the 

. type sperie8. 

Chiastozygus litterarius (G{).r4ka, 1957) Manivjt, 1971 
(Rl.14, Figs 1-4) 

lIIPI. DtscoUthl... ..itterCll"ftu n. Cl.; IL G6~, p. B. pI. s, J'jg. J. 
118t. 1ZWodtscwr amphiJ)Ons D. tIP.; M. Bramlebte '" E. M.artmi. p. B, PI, t, Ft" 9-10. 
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1881. Z1IQolUhU8 UtteratiUII (G6rka) n. comb.; IP. Be1Dhardt '" Ho GOrka, p. If1B, Text-fig •. f, 
Pt 31, F.tga 18, 22 IIIId Pi. ill, ns. 'I. 

1181. ChiallWZJIQU' amphtpona (Bramilellte ... MartiaQ; S. Gal'tner, p. Ill, PI. 8, iFijuI 11-44, PL 11; 
Fie. e, and Pt 31, F!giB lIJ-01l1. 

18811. Zl/lJOltthus UtterariuB (GOrka) n. comb.; B. S1radnec' a: al., p. 39, pI. If. 
18811. ChialltoZyQUII ampMpona ~amlette ... JofaIrIIDni) Gartner; D. BulIry, p. fIB, Pt 26, F.t&s 8-9. 
um.. ChtasWZJIQua 'ttterllriul (G6irka) n. comb.; H. 1MiainIlV'J.t, p. 92, PI. ., Fll111 1 ..... 
19'Il. Zl/go'Uhua Utterartu. (G6rlra) Bel.nbardrt; ... GOrOka; S. Sb.ait1k cl B. 911radlller, p. 112, PI. tI, 

Fill 1--4. . . ' . 
18'P1. Ch14stoztlQU8 UtterllrtUII (G6rJl:a 19117) Ma.ndvtt 19'11; B. 'l'I1d.eI:e1Ie., p. 4'16, PI. 2. I'f.Ils 11-lll. 
1J'lI2. Chiallto%l/QUi lttterortu8 (G6rka. 1911'1) MalIitv.lit, 1"'1; P. BoU1 ... H. Tb:ler8teln, PI. 1, 

FlgB 1-e. . . 
lIU. ZI/Qoltthue Utterariue (GWka) Ri!iDbM'cit et Glmka; Ho Prdswa1der, p. 28, PL 23, FIO J..-G. 
1l1'li. ChiallWZJlQUII amphtJlOR8 (Bl'amlette ... Mar1tJin,t) GIII'mer; E. Ga~ p ••• 
11'i'11. Chtasto%l/QUII LiUerariua (GOrka) Manhllt; Eo GatdzIlcka, p. 409, PI. .. J'diIS &-4. 
Dimmaion.: length 6-12 ,..; wKtth 2~.1I ,.. . 

Remark •• - 'l'he lQ)eo.l.e8 amphtJlOnaBramlette ... Martini, 1984, ~ara 'as a jU!ll4Ol' syno
nym of the apeoI.eI UtterMta GOrka, Ifl1111, The laIItec llleaiea WlIII d8lCriobed from· the Upper 
Msaetricbtll11l strata of lKacIm1en. Following tl l'ev1v:lon., tt was attributed by Re1DibarcM ... 
G6l'ka (1l1li'1) .to zwoUthue. 'lbe !IeDUI Zl/golUhus baa been In itI tum aplLt lDtio aevoer&l dletl.nct 
geDel'a ~ upon the na.tuce of cenotral strueture. Theo, the apealea lUt8ratiua la to ~ 
a.Jgned to tbe g_ ChtaBtO%l/QUII ~ fot'DIlII with X-shaped cemral sk'·ucture. 

OCCUN'ence. - Apillan to Malllftrk:h.tlan of Europe (G6irQ IH'1', Bramlette ... . Kar.t1n! 1981, 
Sk'adner ... at. 11II88,!MaaivJ.t 111'11, Thlerlltein 19'11, Pir~er l.8'13); Upper Cl'etae8OlUl of North 
AmerJ.ca (G8IL'tII1er 1888, Bulm'y 11189) &Dd A:frd.ca 6BramlB1llle et Mar~II1M, Shank .... stradn~ 
19'11). 

ID the lltUdy area, the l!I)eCtes has been ~UD4 -abIJDdan~y do all the Hmp1eI of Campa-
n1ao aDd MalBtdcbt1eD aae. . 

Genus AHMUELLERELLA Reinhardt, 1964 
Type species: AhmueUeTeUa octoradiata (G6r.ka, 1957) Reinhardt, 1966 

Ahmuenerell~ octoradiata (GOrIka, 1957) Reinhudt, 1966 
(Pt 15, F.igs-1-4 amlPl. 18, Figs la, 2a) . 

''''. AhmueUereUIJ octoradtata (G6rka) Beinbard.t 1UI.8'1; D. NolI, p. sa, Text-fig. 5, PI ... F.tgs 
8-10 and: PI. I, F.Ie! 1-11 [cum 811ft.]. . 

llI1Oa. AhmueUereUCI octoradtata (GOrka 1911'1) BemhKdt 1988; P. BeliDbardt, p. 11, '.l'ext-f4BI 12-
-13, oPl. 1, Flp "-10. . 

19'1l. AhmuellereUCI octoradl4ta (G6rJl:a) BeIinbaa'dt; H. MaDWiIt, p. Ill, Plo I, F.\p l-e. 
1II'/!L AhmueUereUCI OCtoradtatll (G6rka) BeIinhoa1'at; S. Shaflk ... B. Stradner, p. 80, PI. 23, 

FIgs 1-4. . 
1lI'l2. AhmueUereUCI octMlldtata (G6rka 1l1li'1) B~d:t 1t1811; N. floHmann, p.- at, TeXt-ftgs 

1.,-48, ,pt, .. J1B. 15 and iPt. 5, F4p 1~. 
lII'RI. AhmueUereUa octDradl4ta (G6rka) Rei.nhardt; It. Gatdzlc.ka, p. 409, PI. 5, Figs 3a, &11. 
111'l'8. AhmueUereUa octoradtllta (G6rka, UIi'1) Betzihardt, UI8II; S. Bhumen.ko, p.. 1Nl, PI. 19, 

:r!p ......,. 
Dimenstofl8: len~h 8.o-t ,..; wldth 4-41 p. 

RemI1rlca. - l'J.ementII of the ceotl'aJ. structure ue often aonaIderably d.l8placed· relaUve 
to the e!lf&Jee axs. &cme llJeCim_. bave been . fouo4 with , a ceD1Il'al prGCeIJII buUt up b)' 

lIDlail .el.oncate ~. arr~ed 10 . a apll'al GPl. 18, FJiB . la, z 11). The process cocnpnaes an 
Internal cha!mel, as evidenced by the opeomg located In the ceoter of cen1a'al ...-ucture In 
apeckDl!IIDII lackdng cl!llJollr&l praces. . . 

Occurrence. - Cemoma.n.lian dIO M~.tcht1an of EUot'GIPe (G6rka 181'1, Belmlbardt 1988, PKch~ 
-NIJelIIen 1lI88, (N.061 19'10, Manivit 19'11, Boffmlllllill IM, Pr.1ewalder 19'13, Shumenko Im); TIlro-. 
Dlan to MautrlClhtl.an of (Nortth Ameriea (Cepek '" :Hay 1l1li); MmBtrlootlan of Africa ~amlette 
a: IIal"IoIDl .1IIN). 

ID the study area, the speciell ha ' been found .In mOll!; ' .amp1es of cai:npanI&n and ' Maut
rtcbUan aae. 

Genus HELICOLITHUS Noel, 1970 
Type s.pecies: HelicoZithus ancep$ (GOrb, 1957} Noel, 1970 

Helicolithus ancep$ (G6rka, 1957) Noel, 1970 
(Wo 16, F.igs 3-4) 

19'1II. BeUcoUthu, onceps (G6rka) novo comb.; D • . NoIl, p. 41, Text-fil .. 8, PI. 8, Figs ~-6 and . 
. J'II.. I, F.11fI 1--2 [cum 8J/ft.].' 
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19'10b .. EtffeUUhus ancep8 (G6rIk.a 188'1) ~elDhardot .. G6i.lra 1111'1; P. R~ p. ., Text-fip 
~ PI. 3, Figs Ii-'I. . . . . . . . 

11'1'1. EtffeUUh.,. anc8J)8 (GlIrka) Ralnlrardt .t 06r1lia; H. M-'~t, p. 91, PL n, FIla '1--e. 
1rn. JUffeutthwr ancepa (G6r1ka) ReJ.nhardt .. GliEIka; S. Sbaftok .. H. a.adDer, p. 81, Pi. et, 

F.\g8 1-4. 
18'1'8. ChtaBtoZllQUII anceps (Glmka, 1115'1) COIDb; :nov.; S. Sbumeulw, p. 41, Pl. if, J'lga 1-1. 
Dtmenstom: lecJ8Ith 5.~ 1'; wl4th '.1 ..... 15.1 ". 

Remar1cs. - The apec1flc feature of H. anc:eps la the presenCe of • lv,e, irregular 
cr,..as la the central area. They 000IJ01:' at the Internal edge of the wall fIIDd they ~lay 
m-ipes poIDtkJg 0\.1'tIw8l'dI and ~ in the "".u formation. . 

. occu,.,.ence. - AibJen(t) to Maa8trlobttao 01. Europe (G6rka 181'T, Belahardt 1-. Stover 
11186, Perdl-Nlel8en 11188, NoIl 1"", MiaIl.lvil: 19'11, Shumenko 1971). . 

In the .tooy area, a few lPSdmens have . been f.ound 10 the Upper ' JlaallbichtUm. at 
Kazimierz aDd NesU6w and in the borehOile PoIiole. . . 

Genus EIFFELLITHUS Reinhardt, 1965 
Type specieJ: EiffeUithus tUniseiffeli (De&ndre, 1954) Reinba!l"'dt, 1965 

Eiffellith'U8 eximius (Srtover, 1966) Perch-Nielsen, 1968 
(Pl 11, Fig. 1) 

18'10. BtffeUtthu8 e:rtmua (stove.r) iP.erch-tNielsen -11188; D. No61, p. 40, Pi. 8,. n.. ~ 'I and 
·Pl 'I, 1'10 1....q [cum IIJ/ft.]. . '. 

18'10. lUtfelZtthua extmus (SUWer 19118) Perch-Nit'beD, 48811; P. ReiDbardt, p. Il. TUt-aa. 41. 
111'1!l. EtffeUt.thua _mtus (Stove&') Pel'Ch~1el8ea; H. Mantvtt, p. 91, PL n. I!'.Ip 1......,,1. 
19'18. EtffelUthu8 cr.nmtus (Storrer, 1988) Pe&'ch~ei8eIlt .11188: S. Sbumenko, p. _ , PL 11, 1'111 

3-4. . 
DimenstoftB: length 9-11 1': WIIdth &-8 1'. 

Remarks. - The Inv~ l!PScies dtffE!l'. ftrom E. regulGris .and B. tumHiNe" ID 1t.1 
r1l111 at the bMe or cent;r.al proceu, cOll:ClX'daDt with the elii~e _. 

Occurrence. - CeoomaiD1l111 to MaaIItrichotlan of Europe (Stover 1_ Per'Ch..N1eJ8en 1Nl, 
NolI 18'10, Mamvit Im, SbumenlrO tm): C~aclll'l1 to . ClUDpmIJan of NCII'Ul Amedca (G~ 
1981). " 
. ID the atudy area, the 11'«1- ha beeD lolIDdexelu81vety 1n the Campaatau at ,&ulej6w. 

" Eiffellithus regularis {G6rka, 1957) Pereh-Ni~lsen, 1968 
(PI. 11, figs 2-3, 4a) . 

1...,. TremaUthua N""iaflB D. lIP.; B. G6ri1:a, p. HI, Pl. 20 ~ .... 
11188. Et1teUUhu. tu1'ri8eiNelt (DeIlImdre); S . GsdDer (pal'II!Iml. p. 28, Pt I, na. D, PL .. 

Fig. 8-'1, Pi. 18, Fig. 11, PI. _, FIg. 'I, Uld Pl. _, 1'1«8 llI--lf • . 
1988. '. Etffeutthus regulGris ~ lBIW) n. comb.; K. lPerch-Nlel8en, p. 30, PI. ... 1'1,. ..... 
ltI'D.· Btffeutthua re"",arts (G6rka) iPerch-'Nle18en: H. Prleweolder, p. 18, PL t, .,. .•. 
Di~ns: leng·tI1 ~ jI: 'widllh 11--1.,.. ' . 

Remarks. - Uucler e JJght miel'a.cope, the investlgatecl spec1es appean muC!ll more regular 
in atructUil'e than till congeners. When IKIUdted in poLarized llcht, the cen.tral. area 1.1 cut by 
four da.rkenec1 ZOOe8 cooeord8llt.1to the elltpae axes. The central structure tit alwaJ'll .ymme
trlc relative to those darkened IWIle8 reflect1ng mter,pllllte "autur ..... 

Occurrence. - Upper MII88Ilr1chtlan of Denmark (Per'ch-Nlelllen ..,. 8'D4 Aut"'lI (Prle
walder It1'13). 

In the lttUdy area, the 1IpeCi. has been found in the Upper camplmian at DcIl'OUaI, the 
Lower MaIIIIt:r.1cbtlllo at Upako and SoIec, &Dd the Upper lllautrichtian -* Luc:imJa and 
M~erz and in the borehole 2:wZYD. 

Eiffenithus turriseiffeli (DefJandTe, 1954) Reinbardt, 1965 
(PI. 12, Figs 1-4) 

i8'lO: Bt1teUUhu. ttrt-risftffelt (Deflaodre) ReinhIll'Iti 198&: ·D. NoIl, p. ae; PI. 8, WII la-c, 11 [cum 
stln.] · . ' 

111'1Ob. Elt/eUtthua tunilellfelt (Deflandre ,,, DeflaDdre .. Pert 19116) Re\DhWdt lH11; .P. Re1nharcit, 
p. 82, Telllt-:f.I&B 4'1_, Pl •• , PO.igs 8-'1 and PI. 5, 1'.10 1-4. 

11171. Etffeut~h~ tu,.,.tsetNeU CiDe,flandre) RelIn11.ardt: B. M.azl4.vlt, p. 80, PI. 11, !'Jp 1 __ , a--.1I. 
'.m. EtffelZtthus turriBetffell (Def,Iaodre 19116) Redlnbard.t 1985: a. Tb4er8tekl, p .. ''1'1, Pl.. 'I. 

F.\g8 9-11. 
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1973. EtffeUtth,us tUfTuetffell (DafJ.andre) ,Reil;nhardt; H. PriewaJder, jp. 19, PI. D. Figs 1-1. 
1978. EtffeUtthus' tUfTtset;(fel! (Daflandre, l.9IK) BB1nhantt, IH1i; S. Sh:umenIro. p. U. Pi. 15. 

Figs. So-'1. ' , 
D,tmenstons: length 7-42 ,.; w.l.dJth 11-8 ",. 

Remarks. - The centr81. struotl\lre is 1_ !regular than In oongenemc 1IPet\lea. It fOl1Dl 
usually an angle of 1_ 1Iba:n • wiIth the shar;l)er ell!Ipse axis. Centr.a1 proc_ haB not bean 
observed in the I.nv~ material. 

OccufTence. - Aptilan to :Miaa8tr.l.cbt!.an of Europe (G6rka, 1957. StoVEr 1988, Perch~Nl.e.lsen 

1968, 'No!l. 19'1O. Maniv.it 1971; .P.r1ewalder 1973. Shumanko 1976); Albian to Cenomanian of 
Western AUantic amd Venel1lUe1a (Thierstein 1973); Canomll'lltan to MaallUich14a.n 'of 'North 
America (Gartnea:: 1968. Bulay 19l1li). ' 

In Ule l!II;udy ·8i"ea. .the apecles 11aJI been fOund very abundanUy d;n all the samples at 
Campanlal 'and Maaetrichttan age. 

Hototypus: PI. 13, Ftl.g. ~. 

Paratypus: Pl. B. iB'dg. 1. 

Eijjellithus multicostatus Sp. n, 
(Pt 13, Figs 1-4) 

Stratum typicum: Upper MlaalatrlLohtiall1: 
LoCus typtcw: NeaLl6W,VktUola valley, western par.t of the Lublin Upland, Central Poland. 
DertvaUo 1&07IItnu: Latin m'Utttco.!tatus - mu,lt40081iate; !ltter a arse numbar of ribl at the 
blllle of cen~ prqc_. ' 
Dtagono8i8: Central suuCliUre .fin form of cl.rcular base of central ps'0CSI, wlIbh at"leQt 8 ribl 
pointing outWla.rdll; dba cluatered LD1P doubl$B or 'br.l.pleUl. 
Dimensions: length 1.5-11 ,.; width 3.5-1.11 ,.. ' 

DesC1'iption. - The outlilile is elUpbiJC. 'Dhe ,wall is formed by a single cycle of 
tMn calcite p!a'jjes aNanged obliquely and lSItron.gJ.y overlaPPing, The cen.1lral 'area 
'is 'fiJJed IUp with .crystals variable in Iboith size and s·hape. The cen'bral Sctruotu.re is 
in the ,form of a ;base of ceJl,traJ. ,Pll'IOICes8, sdIren~hened by ip.umerous Il'Sd.ial ribs. It 
~onsi&ts o.f small densely p;ldked grams~ The central p.rociess' is pl"<llbl:ilblyltWbe-like 
but it has not been preser:ved. 

Remarks . ..:.... Thenew speCies Il'esembles E. eximiua in the nature of ~1lral area 
bwt the ]at.ter ~ecies .d~layS leas numerous ribs (namely 4, whi!le there are at 
least 8 in E. muUicostGtus). The :ItiIbs cresemble also IiIn number and distribu·tion the 
species AhmueUereUa octoradiata bult !in the latter species, the central area l'erna~ 
an.flillled. ' 

.occurrence. , ' - UpperJ.VJaastricbtia.n at NasiMw (beds below h81'dgrlooood in 
the qlU8iIU'Y) and in !the IborebaJ.eIi Zyr.z.yn, POirole, and Zembar'lyce. ' 

Genus TRANOLITHUS Stover,.1966 
Type species: Tranolithm manijestu8 stover,'1966 

Tranolithus exigu'UB Stover, 1966 
(PIl. 16, Fig. 2) 

1968. Tranottthu. estgu'U. Stov«, n. lIP.; I... stove, p. 1., iPI. ~, F:lIS 1110--21 and PL 9 """'8 
~. , ' ~~ 

1988. zygOUthU8 e:dguus iStovar. n. comb.: H. il\4'anl.vtt, p. I", IPlo 1, Fie. lla-c. 
1970. Tranottthu8 cf. manifS8t1.is ISbCJvar 18fI8: D. iNb61, p; tI, !PI. 11 -- 8 11 7 A_ ~:L 10, 

Figs 1--4. ' ... ~'- " -
1971. TranotUhus s%tguus Stover: H. ~ov.I:t, Po 86, iN. 28, Filll~ 11. 
19'11ll. Tranottthus e%tguuI Stover. 11181 emead.: S. ~ (parItfm), P. 60. !PI. 9, Fig. 8, 

f(, -18, FiIIl,"N, &DId'1'd. iL'I, J!1lg ....... non.J!';ip !l-«. 
1976. Tranottthus e:riguua S1IOVer; ID. Burns. p. _, IPI. 4, Filg. A. 
Dimensions: length B.II--'l ~; w1dJth II.~ 1'. 

Remarka'. ,..;. 1!!.e C\eIltI'al lftrIUIcture 18' In the form of 4 ldangtilar cr;yata.la sltuated. in 
COuples at the Ionitemal edge of wall, at both lIII:des of the loI:!ger eWpe ul8. 



CALCAREOUS,NANNOPLANKTON 

Occurrence. - Hauter4vlan eto Campanian of 'I!lUrope (StoVei.' 1_, Noll 18'lD, M'anivtt 19'11, 
Fprchheimer 19'1'2, Tblenrteln 111'13, BUI'DS 19'18). 

In the study area, the apeat.e8 ha. been found very rarely in the Upper MaaIItrlchtian 
at Kazimierz. 

TranoHthus manijestus Stover, 1~66 
(PI. 16, Fjg. 1) 

1968. TronoUth'Us monlfeatu8 Stovea:', n. ap.; 1.. Stover, p. iIA8, Plo " !lip ~'1 &Dd "PL 9, 
Fig. 8. 

1968. ZI/go,tthus dlplOgrommu8 'DeflImdre; H. Straciner • 41. (partlm), p. 311, (Pl. 28, F1a 3-'1 
and PL 3'1. Fig. 11, non Fig. So' , 

19'100. ?Zl/gosteph01lOs diplOg7'ommus (Deflandre 1964) n. comb.; N. Hof:fmaIIIo, p. 189, pl. 2, 
Figs I-J, !Pl. 3, I'dg. t, and .PL 8, FiII:. tA. 

Dtme1lBWns: length 8-8 1'; w.IdIth +-I 1'. 

Rema7'kB. - The lIIPec.l.es d.i.!ffers :lIrom T. eXiguus in the nature of its centt"1II1 atructure 
coruilating of t nar.row cryRaJa :CuItng,ln the middle to form 2 b8ll"s. 

Occurrence~ - AUiian of 'the Nether1and8' (B1I'adDer '. a'. 1888),; pi."eeumably, Alhialn to 
Lower Maastdchtioan 'ofnCXlth«n, Carmany (HOfflDano .i8'lDo); TUronian to CampalUan of Paris 
Basin (Stover 1988). 

Do the study area, the species has been found uDcoll'D.mQlllY in the Campania.n at Sulej6w, 
aild the Paleocene a.t !Parcb&tka (bile latter specimens are probably redep08llted from the 
Cretaceous). ' 

Genu,s PARHABDOL~THU S Defl.andre, -1952 
Type species: Parhabdolithus liasicus DefLandrt:!, 1952 

Parhabdolithus angustus (Stradner, 1963') Stradn.er & al., 1968 
(PI. 18, ,Fig. 5) 

19'13. PorhobdoUthus ongustus (S1n1adner, 1M3) Suacmer, Ad&mlker .. Maresch, 1988; H. Thier-
atem, p. ae [cum sl/n.], 

19'13. POThobdolithu8 4nguBtus (stn'adner) Stradlner; H. Priewaldelr, p. 22, PI. 18, F,Igs 1--2. 
1978. P07'hobdoltthus ongu8tuB (Strad!ner); D. Bur-na, p. :180, Plo t, Fig. 1. 
lW16. P07'hobdoIithus ongustus (iStraciner, 1963) 'S1lradner, Adamiker '" Maresch, 19118; 6. Shu

men.ko, p. 5&, iPL 1'1, F~ 1-12. 
Dtme1lBWns: J.en&th +-1.5 1'; width 2.5-3.,5 I'~ 

Rem47'ks. - The apectfic features of P. ongustus are its ,el.OIigate elltptA-c llha,pe and mas
sive atructure at the base of central procellll. 

Occu7'7'ence. - Aptian 10 iMall8ld.cMl.an of Eul'lOlpe (Reinhardt 11188, stradDer '" al. 1918, 
Maruvdt 19'11, Priewakler 19'13, Thiersteln 19'13, Shumenko 19'16); AP~1.an fa cemPantan of 
America (Bukry 1989, Both'" Thieretedn 19'1l2). ' ' 

In the study area, the species has been found very rarely in the Upper Mamrtricht.1an 
I1-t Luclmta' aDd JII1 the borehDle 2yt'EyIlj, 

Genus REINHARDTITES Perch-Nielsen, 1968 
Type species: Reinhardtites anthophoTuS (Deflancire, 1959) 

Pench-Nie1sen, 1968 ~ 
Reinhardtites anthophoTUS (Def1.andre, 1959) Perch-:-NieLsen, 1968 

(P.l. 18, Fig. 4) 

1968. Relnho7'dtites onthopho7"U8 (Def,landre 1I11III) n. comb.; K. perch-NLeleen, p. 38, Text-flgs 
13-141, PI. 11, 'FfgI 1-11 [cum 8I/n.]. ' 

1968. ChtastOZJIgu8 anthophoTUS (l;)efland!l'e); S. Gartner (partim), p. 2'1, Plo 1,4, Fig. 11 and 
U;, Figs 5-'1, nOlll Pi. 11, Figs~. ' 

19'11. Relnha7'dtttes 70nthophoTUS (Defland1"e) Perch-Nielsen; H. Manivit, ~. E9, Pl. 20, Figs Ir 
-10,i2-14. " , 

1971. Reinho7'dtites onthophoTUB (Deflandre 1959) !Perch-Nielsen 11188; P. ReJnhardt, p. 20, 
Text-figs 3-4. ' 

19'18. RelnhoTdtites anthopho7"U8 (Defla.ndre, ,195(1)Perch...Nielsen. 19t18; S. Sh~, p. '11, "Pi. 
13, Fd.g. 9.. ' 

Dlmen8wns: length 10-12 1'; width 1-10',.. 



348 EL2DIETA GAZDZICKA 

Remarlca. - DeflaDdre (1958) .HlUlMnrted the hoJot7pe In lateral view (Pl. 1, Fig. 22) without 
lhowUlg 01" .d~ ita ~al lIlde ' or dUItal baIIal ·pJa,te. However, Perch-Nielsen (1_) 
found her Lower Maalltr1cblll8ll lIIPflclinena trun Deamal'k to be ldeD.t.k:al to thOlle mveatlglllf:8d 
by Deflandre. TberefOl"e, .tihe lIleclmenli derived from ·the Lublln Upland cOlDldetent with the 
dt!llcrllptlon glven by Perch..N1eJ8en (18118) ere here alltributed to the apecies R. anthophorus. 

OCC'll7Tence. - 'l'w-onl_ to lMaalllr1chtian of Europe (D!!IOandre 19118, Stover 1988,- Perch
-NIIelR.n 1918, :MaInitv~t 111'1:1, Shume:n.kiO 19'1\8); campan1an to Maaltr&chUan of North America 
(Bramlette & Martinl ll11K, Gelltner 118). , ' 

III1 the nody a.rea. the tlpacla bM been :foIlIDd In the CllIDSIanlan at SUlej6w .and Dorotka, 
aud the Lower J&uatrJ.cbUan at iDIiIIurk6w~ Llptko, Baj, -and KalIRany and In the bore.hole 
' ow6w. 

Genus ANGULOFENESTRELLITHUS Bukry, 1969 
Type speciES: AngulofenestreUithus snyderi Bukry, 1969 

Angulofenestrellithus snyderi Bultry, 1969 

18111. AngulofemrstrelUthu • • nvdert DUEY, n. !JP.; .0. BIIkry, p ... PI. 18, File ·1....". 
l8'/Oa. Angulofeneetr""tthur BnVderi .BUkry, 18111; IP. 'ReInI:Iardt, p. , tJ,Tez:t-d!1g. 15. 
18'l11. Angulofene8trellithUl .nvdert Bukry; H. IPdewtlllder, p.. 12, Pl. J, F,!IIt 1-4. ' 
1978. AngulofenestreUUh'U8 numerosu. · (G6rkB> I19Il'l) comb. ' nov.; 6. Slwmenko, p. 52, \Pl. 18, 

'Flp 11-12. . 
DimensionS: lencth 9-10 1'; W'IdIth "-' ~ 

Remarlca. - One cannot :foloIow IShumenko . (lJI'I'8) In cOl1lllderllia 'A. II1Ivdert as a junior 131'
nonym of ,the lIIPedAs DiBcoltthus nUmBTOBUI G6rka, 1.". In fact. the lattel: apeciea ha been 
recently ~Ibed (B~ • 06rka 1." to the tenus crtbt"OIPh48rella Deflandre. 

OCCUrTmce. - C~an to ~ of Europe (Bllkry 18IJII, Priewalder 19'13, Shu
mElllkD 1W78). 

In the IItUd7 KeB, a few 8P8CIm- have been found In the Upper Campanian at DO
rotka and' ClIIEycoJ, aDd the lIofaIIIItrkhtlan of the boreholes Zyrzyn and Podole. 

Genus RHAGODISCUS Reinhardt, 1967 
Type species: Rhagodiscus asper (Stradn:er, 1963) Reinhardt, 1967 

Rhagodiscus plebeius Perch-Nielsen, 1968 
~PJ. 17, Figs 1-4) 

1l1li8. RhagodtBcus plebetua D. Ill. ; K. Perch-Nielaen, p. "- Pt '1, Fip ~. 
1m. Rhal10dilcus pklbelu. Perch-N.le!IBen ,l88B; IP. ReB1hardt. p. M, TeKt-fig. 112, PI. 2, Fig. 3. 
18'11; RhagodtBcUB pklbeiUI lPereh-mellleo; S. Sbamt ,. H. Str~er, p. 88, PL 18, Figs :t-4 and 

Pt n , 'Figs 1~, 4. 
11/'11. Magodilcus pleb!ltulllPerc:llooNtellaen; H. lPriewaJder, p. 21, PI. 18, Fig. 6. 
mmensionl: length 5.J...t.1I 1'; wJd.tb 4-1 1'. 

Refnar1c8. - The wa:I!l ~ of a &!gIe cycle of caldte crynals errBDged. Obldque1y 
IUld lIIIrongly overlapping countercI~ (In prmdmal vIew). Such a wall atructure 11 typical 
of the family El.tremihaoeae Bel.n:bardt, '1885, emend. Perch-N.!.eI8en, J.II8B. FUII"thermore, that 
fam.Lly may &Iso iInoI.ude coccolAths with cen.traJ. area fUled up wLth small gMiDl. Therefore, 
the geMl8 Rhal1odilC'll8 d.n here IIII/iIIIled rto 'ElffeW.thaceae rather than to <P.odorhabda.ceae No~l, 
11186, In 'contra 10 thelRtr,s,uUen by Perch-IN!e18etl (1188). 

OccurTence. - Lawar MaaIrtrlc:tn1.8 of Denm.aI'k ~ch-N1elaan ~); Upper illl8utrlchttan 
Of Awtria (lPrd.8Vl/lllilder 18'11), ~ and the Soovie1; UDlcm (SbafI.k • Stradiner 1I'lIl). 

In the lltUdy area, !the ~ hal been fOIJDd em.talvely m the Uppeao 'JoI.a8IlriochUan at 
N.u6W- aIDd. 4n the ,~ 2:YlQD -.d R*Joie. 

Family Podorhabdaeeae Noel, 1965 
GenuS PODORHABDUS Noel, 1965 

Type ~pecies: Podorhabdus grassei Noel, 1965 
Podorhabdus decoru8 (Def.J.andre, 1954) Thierstei.~ 1972 

(PI. 19,' Fig. 1) 

1J'IJ. Podorhabdu. c:Iecoru (Defllllldre, ll11K) Thiereteln n. comb.; P. B~ ... H. Thlenteln~ 
p. 437, PI ... Figs '1, 8, 10-.11 rcum l1l'i.1. 





A~TA O~Ot.OOItA POLQNICA, VOL. 28 E. OAWz,rCKA. PLo 5 

Upper Maastl'khtian cad.careous nannqp1alnikton of the horehole Zyrzyn 
(depth 115.4 m); aJll specimens X 2,700 

1 - a PrediscosphaeT{l cretacea (Arlc.han;gelsky), lateral v·iew 
b Cribrosphaera ehrenbe11gi Ar.khangels'ky, proximal view 

2 - Nephrolithus jrequens G6rka, dd&tal view 
3 - a Arkhangelskietla specilZata V-ek&hina, PToximal view 

b Mi cuZa decussata VekBhUala 
c Prediscosphaera cretacea (Arkhangelsky), ·distal view 

4 - Arkhangelskietla specillCLta Vekshj.na, distal view 



ACTA GEOLOGIC A POLONICA, VOL. 28 E. GAtOzrCKA, PI.. 11 

1 - Manivitella sP.; U;ro>er Maast)l'1id~tian, iborehole ZyrzYll (depth 126.1 m); X 9,000 
2 - Loxolithus armilla (Black); -Upper Maastriohtian, Lucimia; X 8,000 
3 - ZygodisCUS bussoni (Noel), dlstal view; Ulro)er C~a.nian, SU'lej6w; X 6,000 
4 - Zygodiscus busso'llli (Noel), ,proxim.a.l view; Upper Campanian, SuJej6w: X 5,400 



ACTA OEOLOGICA POLO ICA, VOL. 28 E. OA2DZICKA, PLo 7 

1 - Zyoodtscus compactuB Bukry, di~l view; Upper MaastrlchtLa.n, bOrehOle FIOdole (dep th 
53.7 m); X 5,400 

2 - ZyOodtscus sigmofdes (Br.amlette &. Sulllvan), dls.tal view; Pa\eocene ("sLwakU
), ·N.a U6w; 

X 10,000 
3 - ZYoodtscus compactus Bultry, dJs<tal vJew; Paleocene, RZee2yoa; X 8,000 
" - ZYoodtscm rigmoides (Bramlet.te &. Sull!van), dlstal view; paleocene, Rzec:tyca; X 15,OCO 
$ - a ZYOOdtsCUB compactu8 Bulay, cllBtal vlew; Up,per ldaast.rlchtian, borehOle POdOle (depth 

53.'1 m); X 5,400 
b ZYl10dfsCUs sptTalb Draml tte &. Martlnl, dbtal view 



ACTA GEOL OGICA 'POLONICA, VOL. 28 E. GA2DZ-ICKA, PI... 8 

Upper MaastrdJchtian ZlIgodiscus spi ralis Bra.mlette & Ma'rtini 
1 - proximal view, borehole Podole (~th 53.7 m), X 5,400 
2 - proximal view, ZyrzYJl (dePt h 126.1 an), X 9,000 
3 - distal view, Zemborllyce (<le.pth 101 m), X 9,000 
4 - dlstal view, Zy,rzyn (dEIPbh 126.1 m), X 9,000 



ACTA GEGLOGICA POLO ICA, VOL. ~8 E . GAZDZICKA, PLo 9 

Vek.shineUa. crux (Detla.nd-re & Fert) 
1 - proximal view; U;ru>er Maas.trich'trlan, borehole Podole (dElPth 53.7 m); X 9,000 
2 - proximal view; Lower Mraastriohtian.L Ozar6w (depth 2.4 an); X 11 ,000 
3 - distal Vliew; UlPPer Maast.richtian, L.yrzy.n (-d~th 126.1 m); X 5,400 
4' - dis.tal view; UlPper CaffilPanian, Cis.zyca; X 15,000 
5 - proxianal v.iew; U;ru>er MaastrilCh1rian, 'Zembo;rzyce (-depth 74.8 m); X 6,300 



~CTA GEOLOGICA POLONICA, VOL. 28 E. GA20ZICKA, PLo 10 

U/pper iMaa5trichtian speci€S of V.ekshinelta. 
1 - VekshtneUa aachena Bukry, pr~lclmal view; b~reho1e 2yrzyn (d~ 110.2 m); X 5. 
2 - VekshtneUa c1'Uctfer (No&l), pr~x!ma1 view; 2yr-zyn (depth 126.1 m); X &,000 
S - Vekshtnella entpt.ica Garmer, ptlOltIma1 vIew; 2yr-zyn (d~th 126.1 m); X 9.000 
• - VekshtneUa elttpttca Garmer. d.ista,l vJew; 2yrzyn (depth 11U m); X 9,000 
5 - Vekshtnella striata (Stradner), pro~l view; NasU6w; X 12,000 
e - VekshtneUa .tnata (str.a4ner). proximal Volew; 2yrzYll (depth 128.1 m)! X 8,000 



ACTA GEOLOG'lCA IPOLO leA, VOL. 28 E . GAZOZICKA. PLo 11 

1 - Eiffellithus extmtus (Sbover), distal Vliew; Uru>er ~8lIliaIll, Sulej6w; X 5,200 
2 - Eiffellithus reguZaris (G6I1ka), distal VI!ew.; UiPper MaasitN.cbtian, borehole Po

dole (de,p'th 53.'1 m) ; X 9,000 
3 - EiffeHithus reguZarl.$ (G6t1ka), distaJ. view; Upper Maastrichtdan, Ludmia; 

X 8,00(, 
4 - a EiffeZZithus reguZaris (G6rtka), p1"Ox.lmal Voiew; U/WeT Maa tnichttan. Podole 

(de,pt'b 53.7 m); X S,OOO 
b Prediscosphaera. cretacea. ~.ArkhangelSky), proximal V'.lew 



ACTA GEOLOGICA POLONICA, VOL. 28 E. GA2pZICKA, pLo 12 

EiffeWthus turriseitfeli (Deflandre) 
1 - IProxi·mal v.iew; Upper Maastrdchtian, borehole Zy.rzyn (depth 115,4 m); X 9,0!)O 
2 - proximal '\n'ew; Ujpper Maastr>i.chtia4l, Nas.H6w; X 8,000 
3 - dista;I view; UlPPer Maastrlchtian, Zembo:rzy~ (dE!lpth 74,8 m); X 6,300 
4 - distal vi~w; Lower Maasbrichtian, Oi.ai-6w (depth 2.4 m); X 13,000 



ACTA GEOLOGICA POLONICA, VOL. 28 E. GAZDZ·ICKA, PLo 13 

Upper Maasbrlohtian EiffelHthus muUicostatus s.p.n. 
1 _ paratYIPe, distal v,iew; ,bor~hole .Hodole (depth 53.7 m); X 9,000 
2 - a distal v4ew; Zymyn (depth 126.1 m); X 9,000 

b Cribrospnaera ehrenberl1i tArikhangehSky, di.s-t& view 
3 - distal view; Podo1e (detPth 53.7 m); X 9,000 
4 - holotype, diisota'l view; Nasil6w; X 10,000 



ACTA GEOLOGIC A POLONICA, VOL. 28 E. GAtDZI CKA, PLo 14 

Chiastozygus litterarius (G6rka) 
1 - distal view; Upper Maashrichtian. borehole Zyrzyn (d~th 126.1 m); X 9,000 
2 - IIXoxi.mal · v·iew; UiPper Maastr.idlitian, ZYTzYIl1 (dep.th 115.4 rn) ; X 9,000 
3 - <lis-tal View; Qwer Maas.t.r.i<:htian, Podole (<len:»th 53.7 m); X 6,300 
4 - <listal view; Lower Maasttriohtian, otar6w ~<I~'th 2.4 m); X 13,000 



ACTA GEOLOGICA POLONICA, VOL. 28 E. GAZDZICKA , 'PL. 15 

Uwet' Maa&trd-chtian AhmueUerelLa. octoradiata (G6rka) .in distal view 
1 and 2 - boo.'ehole Zy.rzyn (depth 126.1 m); 1 X 6,300,2 X 9,000 
3 - iLu<:imia; X 8,000 
4 - Ka'Zimierz. X 13,000 



ACTA GEOLOGICA POLONICA, VOL. 28 E. GA:tDZICKA, PLo 1\1 

1 - TranoLithus manif estus St-over. d istal vjew; Paleocene, Parehatika; X 8,000 
2 - Tranolithus exiguus Stover, <ti.stal view; Upper Ma astrich'toian, Kaz.imiere;; 

X 15,00G 
3 - Helicoli~hus anceps (G6rka), di.s.taJ. view; Upper Maastrdchtian, borehole Po.

dole (depth &3.7 om); X 7,200 
4 - Helicolithus anceps (G6rka), distal vdew; Upper Maastr.l.<:hltian, Nasil6w; 

X 10,000 



ACTA GEOLOGICAPOLONLCA. VOL. 28 E. GA1ozrCI<A. PLo 11 

Upper Maastniohtian Rhagodiscus plebeius Perch-Nielsen ID proximaI view 
1 and 2 - borehole ZyrzYill (depth ~6.1 re), X 9,000 
3 - Zemboor.Ly.ce (depth 101 rn); X 9,000 
4 - NasUbw, X 12,000 



ACTA GEOLOGIC A POLONICA, VOL. 28 E . GAWZLCKA, PLo 1$ 

1 - a AhmueltereUa octoradtata (G6rka), lateral volew; Upper Maastrlchtlan. borehole zyrzyn 
(depth 126.1 m); X 5,400 
b Predtscosphaera cretacea (Arkhangelsky), dlstal view 

2 - a AhmueUereUa octoradtata (G6rka), latel'l81 vJew; Upper Maastrkhtian, Zyrzyn (d.epth 
1I9.!l m); X 5,400 
b Ltthraphtdttes "rossopecttnatus Bukry 

3 - ParhabdoUthus sp., later.a! view; Upper Mcrastrichtlan, Zyrzyn (depth 115.' m); X 8,300 
• - RetnhardtJtes anthophorus (Deflandre), distal view; Lower Maastdchtlan, Ot&r6w (depth 

2." m); X 13,000 
5 - ParhabdoUthus an"ustu8 ~ tradner), dis'tal vJew; upper MautrlChtIan, Luclmla; X 8,000 



ACTA GEOLOGICA POLO ICA, VOL. 28 E. GAZOZICKA, PLo 19 

1 _ podornabdus sp., proximal vlew; Upper MaastrlchtLan, borehole Zemborzyce (depth 101 m); 
X 8,300 

2 _ Cretarnabdu, crenulatus Bramlette & MaTtim, proximal view; Upper MaastTlchtJ,an, Na-
s116w; X 12,000 

3 _ Cretarnabdus surir eUus (Oeflandre), dlstal view: Upper Ma astr.i.chtlan, Nas1l6w; X 8,GOG • _ cretarnabdus conicus BT.arnlette & Martini, c:\dBtal view; Paleocene, RZeozyca ; X 10,000 ~ _ Cretarnabdus SUTieTelltts (Defl.andre), dlStal v.lew: upper Maa9t.rJ.chtlian, 'bOl'ehole podole 
(depth 53.7 m); X 8,000 



AtTA GEOt.oC:aCA POLONICA, vOl... ill 

Cretarhabdus surireUus (Deflrundre) 
1 - a distal view; Upper Campanian SUJlej6w; X 5,200 . 

b Vekshinella cr1LX {lDeflandre & Fent), distal vJ.aw 
2 - prox:imal view; Upper Maastriehtian, Luctmia; X 8,000 

l!! • . GA'tDzlt1(Aj pL. ; 20 

S and 4 - diBtal Vliew; Upper Maastrkhtian, borehole Zeonborzyce (depth Hll m); 
X 6,000 



CAUlABEOUS NANNOPLANKTON 34'1 

Im. PodorhabdUS grlln~lItua (ReIDhIIrdt) BuJr.ry; Hi- Priewalder. p. 12, IPl. J6, J'Jas ...... ' . . 
II'M. Podorhllbdu. grllnUIII~elnhllt"dIt. 1111) BuJIIl"y, 1_: S. Shumeoo1ro. p. 80, PI. :u.1'1II. '7. 
DlmeMIo,..:. !.ea8tb '7-" ... ; ~ .... 

Remorlca. - TbePrSeDt au1IhOl' fo&IoaIwI 'l'IIIer.teIn (in Both • T1l:lel'lltebl. 1m) J.n ""'17"n, 
P. decoru. (Deft8lldr.e) oIIIlI1 P. 11T4nuIGtua (ReLnhanti) to • 1IIIIIIJ.e 1IIMICl8llf. . '. 

oacur.rence. - Bal"remiAln to AptI.au of c::dm-. (SbumI!l11rp 18'18): ApUaa to Kautricbtlm 
of l!IUl'qjle (Bramlo«tlte • ~ '1_, BeiDbardt ~. MIDlViot 18'1l. I'Iiewalcler 18'11, 'l'bIAInte1D 
U73): SaDtoDdoan to iMaMtrJ.cbtl.m of iNQ!Itb Amerdca (GIIl",tDer 1_, Bu...,. 1188); JlaajRrlchtlan 
of iAofda' (BnmdetIte • MU'*" 1_>-

'Id tUae .wciy _ea. the ~ hall beeD 101IDd ID JDCIIR -1deII of CampMI4an aDd 
MaQtricbdan age. 

Podorhobdus orbiculofenestrtl.8 (Gartner, 1968) Thierstein, 1971 

1 ... PreduCOBPhara7 orbtculoleneatrG Gart.ner. 11. lIP.; S. GartDer. p. ll, PI. 21, ftp .... 
and <PI. _, J'~ 8. . . . 

l8'IOb. Podorhabllu. lltet%m4raftl (BSDbar6t la) Beil.llbaldt 118'1': P. !ReiIDbat"6t (partim), p. 8'1, 
Text-fig. 1mb. PI. 11, 7tC. ~. 

18'71. Podorhllbdwl orbtculotenemua (GaIliI:De:r 18118) n. 0ClIIDb.; H. ThienRala. p. m, !Plo 8. Fill 
8-1'1. ' . 

II'1l. Podorh4bdU8 0t"WcUl0181188Wua ~ .. , 1-> 'l'blenllela, Im: p . 'Roth • Ho 'I'hienleln, 
'PI. 11, !'iiII 1-'1. . 

Dlmemtoft8: lem8tI1 ., ......... : wld.th 11 ........ ". 

Remarlc •• - There are .. ~ open",.. iD iIle ceutral area. ~ by a 11m of 
IQDIIH Il"au.; the opedncI 8I"e Q'JDIl1eIaic reiall!ve 10 tbe ~ 8ltee. . : .' . ' 

Occur·rence. - ~bIan tIO Cenomama.n of J'r.aDCe, EneLcJd. .aDd Wat_ AtlalltJlc (Tbler
Item 1J'/II); C-'an of TeDIS (Oar:tner It88). 

In the ~,. _. a fsw Ipeclm_ baYe beeIl found m iIle Upper lIIIaatdIchtlan at 
Lucl:mf.a and do the borebol.e 2yr1EyD. 

Genus .CRET ARHABDUS Bramlette & Martini, 1964 
Type species: Cretarhabdus conictl.8 Bramliette & Martini, 1964 

Cretarhabdus conicus BramleUe & Martini, 1964 
(PI. 19, F1ig. 4) 

lJ'IO. Cretarhllbdua contcua Bl:am1ette et Mal"t1:ni .I.IM; D. NoIJ. p ... Text-fig. 1.(, Plo 1'1, Ftp 
l, .. [cum SJIft.]. 

lI'IDb. Cretllrhabdua COIdcua Bramie1lte ,. M1ar1lln1 ·111&1; P. ~t, p ..... Tezt-.IIIU 13-.tII. 
18'1l. C~etClrhllbdua contcua BC'amlet.te '" M.u'1lini: B. lIainiIvlt. p .... PI. 2. I1p ~18. 
19'11. CretcJrhabdua COfttcua BrIaIrIletate aDid iMBl't1n1 iIJ8C: B. TtderItIeIn, p. m. Pl. 6, n,. '1-11. 
Im. Cf'etarhabllua ccmtcus 'Bl\amletlte 0& ~: .H, PdeIwalIder. p. 1'1. PI. 'I, J',fCI 1--l. . 
18'1l1. Cretarhllbdua contcua Bl"aiDlIeIU:e et MuttinI. 1_; 8. SbUmeIlko. p. Br, PI. 111. ne. ..... 
Dlmenatona: lengtb 8-d3 1': wddIth • .8-<11 .... . 

Remarlc8. - The iIlv~ated IIC*lleI tncludel fonua "*h central etr'lratme In form of 
a eone dllrpla)'dDg . .ome roWs of perfOIraUOIltI, overlaid by a era. with arlDll COIIlcO!'dant or 
a~ concordant rtIO .the emp.e aXeI: ilIle Ql'0III makES bIUIe 04 centr&l prOCESI. 

Occurrence. - Berdlllllan to ~ Of Europe (Bramletlte • lI/IartdD:I I..., Stover 
ta. Percb-Nle111en .11188, Noli 1""', ~ 1IIIIl. '1'tIdeI:steIo '1971, Pr1ewak1er 18'13. Shumeoko 
II'M): CenOllila.n1lllln '110 MaaarolJch1Jl.aa O!f iN.IJI1h America (Ganftar 1.,: Kaaatr.ldJJtlan of TUolala 
(BramleUe '" Mer!td.nl 1_). . 

In tile lftiDdy _ea, the ~ ball been fouIId uncommonl7 in the Camp8ll1.an at SUleJ6w. 
~ ~ of tbe boreho1e1 2~ aIId PQdoIe, and ,the P~e at ~a (the 
lattter ~ Bl"e p'robab:lyred~ted). < 

... Cretaroobd,1I.s·· CTenulatus Bramiette & Martini, 1964. emend. Thierstein, 
1971 

(pt 19, Fig. 2) 
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R~rks. - Fo.I:Iow;IrJg . TbAeratetn (lm), the pr_nt author a.1gns to the !.nvestigated 
S:Pecl.e. 00l1" iiKWe ~ena·wkb 8 opeIIjnU in Ithe central area. ... . 

Oocurrence. - BelTIMt.a.n Ita Maalltrlcbtiab of EuJi.ope (Bramlette '" Martini ,laiN, Thier:' 
lItelll!.. 11'£1; Shumenko 1lI'I!I); Ap~ to C,momarilim ot Eastern AtlImtic (BOth '".' Thie'nt.em 19'12); 
CoDl.ad8n to MIIaBtr.ooh.tdeo of iNQtfth America (Gai'tner J.988, BUllTy 1969). . 

In the study 81"e8, 1ibe s.Peotel hll.l been touDd onIY 111 die Upper ~astrlchUrMi flit. ~Ij
sUOw. 

Cretarhabdus surirellus (Deflandre,1954) Reinhardt, .1970 
(Pl. 19, Figs 3, 5 and Bl. 20, Figs 1--4) 

1.9'Ji1. Cnt4rhabdu8 wmeUU6 (De~dI"e 19114) BeJ.n.harC1t 1Il1'10; H. Thl __ e1n, p. , m, Pl.· 6, 
np 1--6 [cum 8S/n.]. . . 

19'13, Cretarhabdu8 crenula.tuB Brmnlette '" Mwtinl.; B. Prlewakter. p. 1." PI. 6, ;Figs 1-6. , 
1976. C:retMhabdu8 IMlrirel1Us ~e.Saodre et Fert, 19M) Bel.nhantt, Il1'1Dj S. Shumenko, p. 58. Plo 

. JO; FlU ~.and . !PI. st, rJg. 1.. . . 
Dimensions: length 8.:&-11 1'; WIdth 3.1-6.11 1'. 

Remarks. - i'oll.OIWdnC ThIer.cet.n : (19/11), the preaent author IIIIIIiISnII to the 1nveBUgated 
lpecl.e&. alltho8e . apeelmeDII wIItb mare than Ii opimmp ion : the central area.' forming a 81ngle 
r~ at 'the eclge of wall. . 

Occurrence. - Berrillfiall to Jl4ilUtri.chtlan ofEUl:ope (Defl.aDdre ,·'" Fert UN, Be!IIIlharc;l.t, 
1968. 'Stover IIN18, . Pereh-Niellleo 1966, NoM 1~. Thi.erstlllln 111'11, Priew~ 1&'13,SbU~o 19"8); 
ConJ.acian to S~ of North America' (BUkJry '11189). 

tn ,the I!itUdy area. the specis haa beeI1 found in the C8mpanian at Sulej6w. and the 
Mautr.l.chtilKl &It LucJmia and N88'Il6:w aDd in the boIrehQ\es 2yrzyn and .podole. 

Genus PREDISCOSPHAERA V:ekshiIUl, 1959 

Type species: Prediscosphaera cretacea (Arkhangelsky, 1912) Oar·tner, 1963 
Prediscosphaera cretacea (Arkbangelsky, 1912) Gar'tner, 1968 

(Pl. 5, Figs . la; 3c J>l. 11, Fig. 4b, Pt 18, Fig. 1b,. Pt 21, Figs 1-7, and 
Pl. ~2, Fig. 4) 

19'10., PredtsooBpha.era cretacea (Arkhangelllky) Gertt.ner 11188; D. 'Noel, p. 64, Text-fj.g. 18. Pl. 15, 
~ )-.-t, 8, 'l1 and IP!. ». FIga·s-. • .,-11 [01.&111 8S/n.]. " . 

19'1Ob. PredUcosphaeru cret4cea (A«'Ikhaogeaky 1111) Gartner 1188; P. Bdnhardt;· p. 91. TelI;t
-fig. 118. 

II1'n. Predtsooaphaeru cret4084 .(Arkhangellliky) Oji1'tner; H. <Mwnlvit, p. 99. Pt 22, Folgs 1-14-
19'11. PredtsC08PhllBra creta~ (A.rkbange18kl") a..tner; s . Shaftk. '" H . Stradner • . p . 8'1" p~ 

18-19. 
18n. Predtscosphaera !l'"etacea (Arkblangelsk), 1112)' Ga.J:-tD.er 11118; H. Thlerlltein, p. 4711., pi. ''1. 

T Fig. 'I. . 
1873. Pr","cosphaera cretaceao cretacea ~A.ritbaonCe1IIky') ~m-j H. P'rlewalder •. p. SJ; ' PI. 17; 

F18a 1--4. . ,' . . . , 
1117&. Predilcosjlhoaerii cret4cea (Arkblmgelaky); E. Giltdzicka; p. ' 409. PI. I d., Figs la. !c, plo 3, 

Figt 1--6. 8II,d Pt. 11, FJg. lb. . . . .. 
18'1a. Predtscoaphaera :cretacea 'cretac:ea (A~a.ngBllIkl'')' Ga.r:tnm-;' P . BUCIll8; p. BIJ3, PI. 4. 

l!'Jg,. J. . ' " ,. ' " 
li7.8. Predt.cosphaera cretacea (Arkbarlgelllky. 'ltll1) G¥'tne!"; ' 1881; S. Shumenko. p. ,11, Pl. 22. 

FigB s-e. ,'; . 
19'18. PredtsC08Phaera tntsrdBa (Deflandre, 1951) QQm.b. nov.; 8. ShwnenklO, p. 82, PI. U, 

. l!'JgtI '1-11 and pt. D. FIe. 1. , . 
Dim~"."07I8: total . length, cl!il:\'bl'8l lP1"9CetJII including &:-14 ~; , w1dth of l?aaal. plate .6:-10 1'. . 

Remarks. - Sliight differences .m Shape at the orystaltl bulldl.ng coccoll.th wall, swe of 
cenilral proc:_, or fann detailB 01. ban faU mto. the il'ange of intrupeciftc va.riabil.l.ty. 

Occurrence. - Albilll1 110 Maalltrichtlian of Europe (Defiandre 1919. Bramlette '" MlH:'Uni 
1l1li4. Behnhardt 1l1li6. Stover 18118. !Perch-Nielsen 18811, Manivdt 19'1I, 'ftltemel.n J.S'11. Shumenko 
19'18)1·:C8IlIom-*io:·to,l\I.8atJlttClitbunat.NOrth- Azm.rlca ~Gartiler- 1_. 'BulIry 11188). 

0;' • :·~;4he-4~~ ~!1i,~ti),~~t!P~et ·ba8 1~en., :fpupd · aburu:llm~ly lp. all ,the ·'.,amWalDf c8IIlP/in4an 
and lIlllalltrlchtlan age. 
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Prediscos'phaera propinqua (G6rika, 1957.) Reinhardt; 1970' 
. (R. 22, Figs b-3)" 
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1111i'1. DtscolUhU6 pro~nquU8. n. iIp.; H. G6rka, p. 25Ct, PI •. 2, Fag. 13. 
1970 •. PredAsC08Pha8Ta 'sptl'lOla (Bl"a~ et Mari.inl.) Gil.rt.l:J.el' 1988; D. NolI, p .. 88, PI. 18, Figs 

t-6, 11-'-10 ,[cum. BYI'I.]. 
19'10b. :Pred48cosphaerll proptnqua (G6r·ka. iI.DI'1)' n. 1lDIIlb.; P. ReIJnhantt,' p. 93, Text-flg.·· 120. 
19'i1l.· ·PredWcospha ... a spt!'!os/J. (Br,amlfl!tjte ... MII'lItIDl). Garitnt!l"; S. SbatIk .... H, S1)radner. p. BB; 

Pl. 20, 'Fdg 1-4.. .' . " . 
111'1'1. PrelU8coB,Phaerci' sptno.a GBramtetlte ... iMal:"tiIDl) Gartrier; H. MaIlli:v1ot, p. 101-, PI. M, 

FIgs 4-8. 
1m. De:!'andrf.u. sptnoBU. Bramlette ... Mar'tln'l, IBM; S.Forcbhelmer, p. fA, PI. 6, Figs 1-2, 

•• &-'1'. . . ' .' 
19'13. Predi8oosphaer4' apt1l08a (Bramllette IIr MBIl'tioI.) Glmtner; H. Pdewalder,. p. M, PI. 19, 

Figs J--4,. . 
1975. PredtBoaspMera spmoaa (Bram1etrte' ... Ma;r1lln1) G1H"1II1er; E. Gatd:I.IIoii:a, p. "09 (partim). 

PL S, FiC. 1.[11011 Ftg. al, PI. 8, ng. 3b. 
19'18. predtscQaphaera propt1lqtJI1 (G6rka, 1967) Rejl.nhudt, 1970;. S. Shumen.ko, p. 811, PI. 23, 

Fi. 2-f..' . 
Dtmel:lsto1ls: lenlt;h 01-8 1'; width 3.5-:-'1 1-'.. 

Remark.. - T,he SElf?: studies on the materia!l IinvelltJ.gated orJ&mallyby G6rka (193'1) 
permfit liB fdent'lficllltd.an Wl'bh .. 1lhe speclel .Detla1ldrtus spil'lOBUS Brawetlellr Mut1n1, 198'. Then; 
the commonly UIIed name PredtBcOllphaera sptnosa (Bramlette &. Mar1llnl) Is to be considered 
118 a ,untOI-' ~onym ofP. ·proptlaqua(Gbl'lka). The mves:t4gated apecIeI ~fen from P. cretacea 
in tlhe ~rrangenient of . central-atructllLre barB II'IJd aiso in the form of central prOCEBI. 

Occurrence. - Hauterivlan IbD cenom.am.-an of Sweden (Forchbelmer IIm); A,lbian to 
. M~tlan of other European coun1ll'li.es (Gbrka 195'1', Bramlette " Miar.tf.ni. iocM, Relnhardt 

ID811, S'toIver 1888, Pen:h-Nlielsen 19811, Mand.-vllt 18'1.1, 'I'hierste4.n 19'11, 'Pdewdder .19'13, Shumenko 
1rM); CoojIa.cI81l'to Maaatrlclltialn of North Ainerica (Gm'ltrier 1989, BUk.ry 1989). . 

In the etudy wea, .the specdes has been found in a1l the· lHlmples of Campan1an and !ofaa
IItrlclrb1an age. 

Prediscosphqera serrata No~l, 1970 
(PI. 23, FIgs 2, 4) 

1970. Predt.scosphaera serrata n. ap.; D. NolIl, !p. 88, Pl. 111, Fig. 2 and Plo 18, Fig. 11. 
Dimensio1l8: dtameter 6-'1 JI .. 

Remark8. - The ",eels dillers from P. cretacea In its d.entlculate extel'na-l edge of the 
wan, the dentl.culatLoin resuWBg from' acute erida of cryvtals buUciI;ng the Wall. oNO lilPec~enB 
with centll'al procEBI have been recortJed in the Investigated material. 

Occurrence. - Lower Ca·mpanLan of France (NoIn lU'10). 
In t~ .atudy a.t'eB, same B!Pedmsns have been found in the UP);)er Maaatr1chtian st 

N-aaI16w. 

Prediscosphaera stoveri (Perlch-Ni~lSen, 1968) Shumenko, 1974 
(PI. 23; Figs' I, 3,5) 

1988. DeflandrtuB stover! n. sp.:; !K. Pel'ch':NI:,elaeiri., p. 88, PI. 18, Figs 11-'l8. . 
1989. Predt.s~aera germanica Bu8I:ry, n. ap.;·D. Bukry, p. 3D, PI. 18, Ftga·l-3. .. 
19'1Ob. Predtscosphaera qua,drtpu1Ictata (G6rka IlSII'1) n. comb.; P. Reinhardt, p. D2. Tem-flg. 119 .. 

19'18. ;~'e:is~~h~d" stov~~.~.erch-Nte.lBen., 19118)' Sb~~ko, tm; S. Shum~p, 'p: 82, PL 
23, Figs 11-8. . . . 

Dtmen&tonB-: J.ength '3.8-5 l';wid1lh 3&-1i ,.; 

Remarkll. -;- .The spec:les cll.ffel'S :k'om p. proptnqua In oJ.ts smaller cenctral area ·and an 
Ilddition.al CycJ.e· of .. minute . ekmg¥e elemen.... arranged obliquely 'and overlapping W1Ith e1e
IJlI!!IBIS of .. the ma4n cycle •. Furithermore, no cen1l'al ~. has been ever recorded in P •. 
stQVeri.. 

OCCUrrence. - Campanian of Germany (BUkry 19811); ...unpan!anto ~ichtol.ll'Il· Of tlIe 
Soviiet Union ·.(Shum.enko· dAI'M); M~'of .Denmark (perch-Nl.el8en 19811). 

In. ·the . study area.· -the· IIpecie~LbBl· been· 'f<JUnd .in. the Upper'Maaatrlchtlan of tbe bore
hOles 2yrzyn, zemborzyce; and lPodole. 
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Genus CRIBROSPHAERA ArkbangelBky, 1912, emend . . Reinhardt, 196i 
Type specioes: Cribrosphaera ehrenbergi Arkhangelsky, 1912 

Detlandre (llllill) PlopoHd oto· recUce Itbe name Cribro.phaef'lI · ArkbazlCel*y with the new 
name Cribrosphae7'eU/l, _ 1I1e farmeI' «le had p~,. been 1aIed ~ a :radiolaorllao taxon 
(Popoflky 1108). SInce tbat tJme, both ,the ~ have bemI. comm.only UHd to d~ ~ 
al!lDllll. '!'be pt'II!8eIU IUtboIr ill of the qpinkIa iIIhC the DIIIIDfI CribfotphGerll eppean -valid fa 
botanical nomenchlltllTe IIIDd hsIce, it may be recommllDded for tunber UM. . 

Oribr08phaera ehrenbergi Al'tkhangelsky, 1912 
(Pl. 5, Fig. 1b, ,Pt 13, Fig. 2b, PIl. 24, Figs 1-4, and PI. 25, Figs 1-4) 

lJ'lO. Cribr08J)hGera ehrenbsrgl ~ 191J; D. Noli, p. '1'0, PI. 18, 1181 ....". PI. It, I'iP 
~ &QIl IPI. .. , n,. 1-' (cum 11tJI.]. 

lVlOb. Cribroaph/le1"eUa .hrmbsr", (Al'ldianleIiI*y ltu) neflaDdre In P\tVet.eaa l8U; P. BelDbardt, 
p. n, Teart..f.IC. M, PI. " JIIC. '" 

1J'Il. C7lIbrosph4lllra ehr.nberll£ ~; B. Venlvtt, p. lot. PI. ·I I'ler l-Q. 
1I1'i1l. Cribroaphaerll numerQaIl (G<a-Jr.a) Belintmcd.t .. GOrka;. 8. Shaftk Br B; Stradner~ p. 82, 

tPIl. 31, F.tcs 1 ...... 
1.... Crtbroaphllerll ehrenbergi AtlkbllJlCeIIIIky. il8U; 8. FoI:icbIhefmar, p! Ill, Pt. ., no I, 1-4. 
If'I'Z. CribroQJhasra ehrenbergl Atkb.lng~ Wool; N. HoffmlloDllo p. It, PI. IS, ,... 1 ....... 11"'. Cribro.phllereUII .hrenbe1"ll! (Ar~ Delflan,dre; R. Priewalder, p. Ill. 1'1. 8, 

J'1p :s. 1; . . 
lJ'lL CribrotphllIWII ehrenbergl Aridlaaae1lkJ'; ~ Ga~a, p. a, PI. I, Fig. Ib AIIIIIl 1'1. Sf 

ftg.l. 
1976. Cribroaphllerll .lar.nbergl Al"~; D. au.., p. _. PI. 3, FiC. 41. • 
um: Cribro.phllereUII ehrenberg!(ArktialJlreblty. JaJ) ~e, 1_; S, Shwnellko, p. to, 

. PI. 10, FilII 8--9 and Pl. 111. Ff&. 1. 
Dimendon.: lengtb 8.&-M ,.; wIW:b ,.5-41.1 p. 

BemllrJes. :.... Apll'lt fr(IJD typ!eal C •• larnbergl 1rit:b waD co~ .01 two cycl. of 
CQBtalII. there ere 1llIo .In the mvl!lllMCated m-'rial _e ~ WIMb a ti1ree-cydSc waIL 
fte latter ~. CllDDcM, bQwevet", beatUibuteld. to 1be QeCiell C. pettll Gar1IDer, .08 the), 
are almOlft Cireular In outlilDe and dlllplay .. ~ ceQral sea with numeroua concentrically 
81"NmIed .pores (cl. IPL 211, Fig. 3). 

Occurrence. - H&!Uterivlan to BImr.eml.aln of SWeden (l'Orchbe.imer 19'fJ); AIbi-an to Maa-
8tl"!cbtI.an of other EIIlrqpean ao\JDtrieB (Det1imdre 1_, Gbrka ll1a'1', B:ramJ8tlte Br MBl"tlnl 111114, 
ReinbM"dt 1", Stov.er 1818, PeNlb4NieIJIen 1_, NoIIl il8'lO, Manivit It'll, ~ 19'11, Priewal
der Im, BImDII 1..,., Shu.meDIrD lIm); 00DJae6an iD ~ of North Amert.ca (GBI"tner 
1_, Bukry 118811); ~1dI.t1an of :A~ea (BnIIn1.8bte Br Martbli 1_, 8haf!k "" lStl'adner Im). 

In ~ lltUdy _, the IIIM!de8 ~ been IoUIIId abundantly in all the INIftIPIaI Of Cam
plllldlm IIIld Mia.alltd.chUan age.. 

Genus NEPHROLITHUS Gorlka. 1957, emend. Aberg, 1966 

Type species: Nephrolithus fr,equens GO.rIka, 1951 
-Nephrolithu.s jTequens G6rka, 1957 

(J>J.. 5, Fjg. 2 and PI. ~, Figs 1--5) 

.... NsphroWhus Ilorkae Aberg; D. BWo::r, iP, tT. IPL ~ :.. ... 11~ 
1mb. NsphroUtIaI&s trequens ,GOl1ka lJI'f; P. ReIobar4t, Po at. Te!Jtt.4:lI8 ..,.., PI. " ,... 1-4 

[GUm .81Ift,.]. 
lI'I1. NsphrolUhus trequens G6rb; 'El Manivit, p. 102, PI. 1', J'1aI ......... . 
1171. Nspht"WithU8 traqu,,", G6rk!ll; S. :8tIafik Br B. stradner, p •• . PlJ ..... . 
1J'KI. NqhroUthue Ir.~ GOrka; H. lPl1ewakler, p.21, Plo 1G, iJa 1-'. 
Im. N.phroUthUl treQuen8 G6r1ka; E. GaidvJ,cka, p. 4.08, lPlo I, 111. i 8IIId .Pl. 11, w.. k. 
Dim.ft8ions: lencth 11-41 p; widIth Ca 41 p . 

HBmarJes. - PIOIre number rIIII8eII flan , up to a do1;en or 110 dt!IJIIDdIDI upon the coccoUtll 
me. Heuce, Jt CBIIDOt be ... ar~ u .• tIPeclt1c diagDoBt1c feature bUt rather .. a ntlect10n 
Of lntr.npec:Wc varll1ll1Ulty (lPsdl..NieIIM!a iM). ThiI osilmOll » lttronclJ' IUpported by the 
co-occur~ence of JnCX1PhoQ;peB dtHerInI in pore numb.- _ well .. theil" IdlllultaneDWI aPJilPell
f.m08 8iIld .ubBequent ez;tk:Ictlon. 

OCClU""lKle~ - 'UllIIer MBaRtrd.ch1llan of BtIl'CIIM! (BramleUe & Mar1bi lIMi Abe.rg 11188, percb.
-NiI!lIIan 1118\1, .MiaInl.vIIit In., Shaf1k Br 8tradner 18'P1, iPr1ewalder. llm), the Umted . stat .. (Bnlm-
~ Br Mal'1llnf~), and New z.Iaod ~ 1_. . 
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In the .mdy ..... ;the l1l«I. JJM been fouod aII1mdanM7 ID aU 1Itae IIIDlIIkw of Late 
~lcb1i&n ace. 

Nephrolithus 8!f.f. jrequens G6rka, 1957 
(\Pl. 27, F'ligls 1-3) 

BemaTICJa. - J:n BOIIle ~. the WIIli coaal8tlt of elaII&atle. key4Wlped C!',... err_IlI
ad ~QUe1y l'e1at1ve 110 1Iba ClQCaoiMb plaDe. Any ~ ~ C7e1e or cr)'8ta:1l W 
.IDvdllble; CC' Jot .. IlOIlIdder.alll7 ~ aod 8ltuated wltbln !the matn C7c1e. TIle CleCim_ 
are Q!lIDIIId«'abiy ooooa:ve d tbe pnlIIdmal aide. The c:ryataiII ~ up tIie can1r&l. ..rea are 
much lIIUIIler ~an .dKlae in 1II1e waL 'rbe poreII ~e D'UIDeI'O'IaI (u.uall7 ca ~). 

JIn .1:lOD1I:,.. AbeI1l tllNl8) M1d Pen:b~1eJHn tl988) WUlrtrated q1iltte d!ff8l'e.nt .,pecd.merJa aIiIl· 
lDed to N. fnlQuens. FmltherJDOl'e. the ~en derived from Kl;6mien: (perch...Nlelll-:n 1_ 
P!. 11. 11&. 1) dlUer8 In the waU IiIIl'UCture from t'he ap8C(lm1llllll from K261by Gard, Deama-rk 
(Penlh-N.elIIeID. 11J88. iPIl. :l8. Flga s-e). . 

FI\I.r·ther ~ are .needed 110 determine wbether lIPeciIDeo8 d1aplaymg thOk dtffer4llltl11l 
will! typm 'an 0lio be alIItgned !to a IIIoa'Ie lIlec.IaJ or IItOt. 

OccuTTence. - Upper ~n at KadID4erz and In the bar8bole 2yI"ZJ1D.. 

Family Arkhange1skieUaceae Bukry, 1969 
Genus ArkhangelskieUa Vekshina, 1959, emend. Re.inhardt, 1964 

Type species: Arkhangelskiella cymbiformis Vekshina, 1959 
Arkhangelskiella cymbiformis Vekshina, 1959 

~Rl. 28, Figs 1~ and. Pl. ,29, Fig. 3) 

.11J'lOa. A.TkhllnQeUkteUII cumbtloTmU VekillDa 11118; ;Po :ReiD2Iardt. p. 14. Tut-tlgl l'-GO [cu.m 
81/n.l. ' . . 

111'11. AT~a.tIC1el8kteUII cllmbij'oM7l61r Vek8hiIlDa; H. 1M'.aiD.tO!~ p. 103, ~ I, w,. &-111. 
It1'1l. ATkhcmgellktelllJ ctlmbij'oTmiU VeIaIbb:¥I.; ·S. 8baftk ,. lL 8t1radDer p. 80, PIlI 1-11'. 
18'l3. ATkhangellktellll CJI17Ibij'OI'fI'IW v'eIkBbIDa; H. Pl'd.ewalder, p. 13, Pi. a, I1CI 1 ....... 
111'R1. ATkhangellkleUG cumbtf~ Ve'II:IIbiDa; E. Gaid.zl.clr,a, .,. _, Pl. 8, 1'dK. a. 
11l'1li. Ar~ha,n"ellkteUII Cl/tnblfOTtni8 VeIIBc ..... 19111; S. SilUlllBlko, p. 311, P!. "', n.. ~. 
~ns: leogth ~ p; w'I.c:Wl ~ .. Po 

BemaTM. - ~EII in the CeI:\1I'al _ea farm a 'cbar~Uc ~ OIIIl.COl'dant with 
the ~e ues. 

Occurrence. - C~n to M';au\1lichtlan of EUrqJe (Bramlette ,. Mart.ml IIN, Beklbardt 
~9tI8, PCCh-~ It1188, N06i . _. IMallll.vIit 19'/11. 1F!rIewaid8l' 18'l3, shumEDko 11'18);' Mautl'lcb
tian of North Am8l'ka (Bt'amlietrtIe ,. Mardni IIN. G.a.1'IIIIl«' 1888) IIQd Africa (Bram.leKe a. Mel'
tIIIIl II1M, Shams: a: 81Jradner 19'/11). ' 
~ the study oarea, the apecdiee ball been found in ~ lIIIIJI&)lea Of Campanian and 

~a.n .age, e8pec1.a1ly 01. !lae MaaIftr'Idlti.an age. 

ArkhangeZskieUa ethmopora Bukry, 1969 
(P1.30; Fig. 2) 

1188. ArkhangellkteUa ~a ethmopoTa Bub'7, n. IIIIP.; D. Bukr7. p. n. PL l, I'ISI '-'1. 
111'11. ArkhangellkteUa ethmopora BuJr.r:r; B. Uaoiv1ot, p. 1113. Pl. d, lIlI,p ~f. 
1l1'1li. ATkhangellktelllJ ethmopoTII Bulrlr;v; Z. GafdIIicIr::Ii. p. to8. Pi .. Fig. f. 
Dt1'lMlnBlona: JeD&Ith 111-«2 ,.; wddtb ,.5-11.5 p • 

.RemCTM. - The II,Pe(iIfJA: featlUl'e of A. ethtnopof'lI • Ua perforated 0I!IIdl\Il lII'ea. There . Be 
leveral openiDO dI81JrUmted rfC,\JlIIl'O::r GIl. rowII pal'811el ,to the limier' ~e axili and a-lQllg 
the bol'dar Of wall. Every' QPeIIll.nC 18 lRIbdl:v4ded by mla:J.ute prqc_. . 

Occurrence. - eoniadan to C~ Of l!'Ir.a.nce (Buklry 198. Mainiv1t· 1II'II)i cam,panilan 
of Nonb Amm:lca (Cepek ,. Hay lISt). . 

l!l. ~ etUdy lII'eIIi; the ~ea. b.- bean foUlll(d. 1W'~Y.!n ·the Campa.n4im • &ulej6w and 
et.yu, MId the UIIP«' ~~ M IUldmIa IIIld ID the barehole 27.1'z~. . 
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·ATkhangelskieUci; specillata Velkshina, 1959 
(PI. 5, F~ 3a, 4 a.nd Bl. 30~ Fig. 3) 

1988. ArlchangelBlcteUaBPecUlata 'Vek!lli4na; S. Gallbiler. po ., :PI. , 8, Figs 6-'1 and PI. 11, Fll. f. 
1971. Arlchangel.lcwna BPecUlata Velr8blIna; H. Man1iv!lt, p. 104, Pt I, F.ig& 18-.1'1. 
19'12. Arlchal'll1el8lcwUa apectllata VeksbIDa; ill. ·.l'rieIlNo1der, p. 13, Pl. i, F.ICI 1-1. 
19'15. ArlchangetBlcwlla specUlata Ve.IaIIUDoa; E. Gatdzicka, p. _, ,PI. I, Figs lIa, i [non PI. 'S, 

Fig. , 1---2]. , 
1973. Arlchangelslctetta BPecillata Vektlcb!na. 111511;., ~. " Sl<humenkO; p. 35" PI. ,'1~ ',1'*, .Ib<l,f!. : 
Otmennona: 'I.einCth B--«ll , I'; wJdth 8-4 1'. 

' Remarlcs. - ' Accordtlng tto ~er (.1'1188), 'A. '.pectllata :dlfters ftom A. ctlmbi-lormtB in its 
thin!ller wall ad hmwe, larger 'centl"al area WIItth ' pertor-a,tiQDI 81'Oml.d the external edae ot 
cllIltl:al area. One ll1B1, hawevel', 1iUIIIieat' that particullll' 8peCies of the gen.U8 ArkhangetskteUa 
Vekstrina '(and aIaO' Brmfl807lta Bukry) lII'e' variowlJ.y iDtetpreted in paleontolQgl.cal iilterature. 

Occurrence. -O/mI,padan Of 'NortIl. America' (Gal'tner 1888); 'cam~ 'to liraasldchtian 
Of Europe {MaIIlfIIYLt 1m, 'l'ILiewllllder ,1117i3, SbilmelDlko 19'16). 

tn the etudy area, the apedi1II bM been fOund in , all the, lIamples Of C'ampllill1an age, and 
most Sample. of ~tichtaan age. ' 

Genus BROINSONIA Bukry,1969 

Type species: BToinsonia dentata Bukry, 1969 
Broinsonia distincta (ShumeDlko, 1968) Reinbardt, 1970 

(PI. 30, Fig. la) 

1888. Arlchange1Blci-ella dtattncta 8lumenko, lIP. nov.; S. Shl1DleDko, p. H , PI. I , Flgs ........ 
1MB. .MIptdoUthUB atg.natua Il. &p.; D. N061, p. Je'1, 1PIl. 2, Fig 3---4. 
1970. BrotnBonta slQnata (No:Al) JlIDv. comb.; D. Nol!l, p. '18, Wo 3Ii, F1ga 4-6. 
1970a. Bro.tnsonta dtstincta (Sumelllkio 19118) n.. comb.; P. Re'Lnba!l'dt, p. 23, Text-flC. 012. 
111'12. Brmnaonta stQnata (Noi!Il, ' .1I11I.II) Nolij, W1O; P. Both Iir H. Thierstem; Pl. 13, F3ga a-20 

and PI. tot, F\gII 1-3. 
19'14. ArlchangetBlcwUa ~ Sh.U:men.ko; A. GdIDDI'Ov.L18cb, PI.' I, F4«. 8. 
1976., ArlchangetBlcwUa disttncta Shumen!klO; E. Gafxllrllc,ka, p. 409, Plo ''1, l!)Ig. Bb. . 
18'18. BrotnBOnta di-sttncta jJShumenkiO, ,11888) Rel«1ha:rcU, 1.970; IS. Shumenll!O, p. 36, PI. 8, FI.gjI 5-'1. 
Dtmenatona: IIlllCth f--5 1'; wMth 1.8--4J1 ",. ' 

Remarlcs. - The waM CCJaIIIiIrbII of two OIl' three shlelde, each one composed of two cycles 
Of rad1allYlllL'ra.nced arYlltale. 'IJn the central _ea, there la a MOll with arms concordaitt with 
the erna-e us: MCb arm CIlIWiIt,9 of two TOIWll of mNIll grains. 

ACCOIl'dI.ntC to Sbum8lllllo ~18118), 1IhIB lis an early developmental staae. Later 0111, addildonal 
elemellota 'aJPpelll' Ln tile ceQllr'al area to ftIl. '\.W tr.ee lPPaC8 ,bBllween the cemr-al Cl'08B and wall. ' 
No ~ of the Wtel' 8tTuatural Itype have bellll found In the inv~a.ied lIl'es. Howev-=r, 
the rel.atl'N'ly IIIDeU IiIIile of the ~eDII wtucUed may IlUPpOr,t the QPin'lon ot. Slmmenko 
(1888). ' One may aJIIo claim thlllt B. bevi-er' BUIm'y repr~ ac1iually a mature wtage ot B. dts
ttncta, _ the el~ Of £ts ~Iil. area do !WeD fOll'm a at'OIB aonoorda.nt w:\Jth the e4Upse 
axes. 

Occurrence, - C~IiIlian ' to SantOlnLan Of both Ea8terD .aDd Weatell'n AtLantLc (Roth a. 
Thilerstel.n 1l1rl2); Turonian to COIJII,aman of -uhe 'soviet Union (GrlgOrOvit8ch 19M, Shumenko' 
19'18); CllDlpII.Qi.an of lI'1'anee ~ !INlIt). 

In the etudy area, the apec;iell hu been fou~ very rarely in the CampBlWlo at SUleJ6w 
and Ciazyaa, and the Upper :M'aUtIr.l.chti&n of the borehole Zyrzyn. 

Broinsonifl lata (Noel, 1969) Noel, 1970 
, (Pll. 32, Figs 1, 3) 

1888. AsptdoltthW latus D. lIP.; D. Noi!!, p . 198, 'l'eIEt4lg. Sa-b, ii'Il. lI, FIgII 1~. 
urro, BrotnaoMa lata (Noli) DOV. comb.: D. Noti1, P. '18, PI. », Fd,g. 2a-b. 
19711a. A.rkhal'll1e1A1JrielIa lata (No6l 1889) ID.' comlI.; P RelDhardt, p. 13, TelIlt-tlC. 13. ' 
19'12. Brotfl807lta laM (Nol!i, 19811) N04!l, 1970; P. Both a. Ho ThlEUteln, PI. 14, J'J8a la-Sl. 
um. Br~80,"" lata (N!D6l. .t.8III9) Noll1, 1111'0; H. Th~eIn, P. 35, Pl. 8, ngs 12-48. 
OimensWns: leIDgth , S.~.S 1': wl.dth f ......... ,.. 

HemarM, - The ~ t~ of B. lata .. e till iaraa , Clllltral area. thJo waD, lack 
ot CI'UB lWtrueture a:od' per1'ot"atiDIIIII .tn the CleDIka! lIIL'ea. 
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Occurrence. - U~ .AlJ:ftan . to' Upper' ·Canipaman·. Of bOtJLEa.em aDd W .. n ·A:tlandc 
(Both /Ir Thieratel.n 1972); Campantan.QI. IIrClce (NoI!lll188). 

In the st.udy area, th.e &peeies ball been 'lOund In . the Upper MaHtrich~ of. the bore
,hole Podole. 

.Broinsonia par~a. (Stradrier,. 1963) BUkry', 1969 . 
I~. 2'9'-FJgs' h--'2, 4, PI. ·30>Fig.·4, and pt 32,.Figs 2, ~) 

18'10. Brotn~nta paf'ca (Stl"adner 1963) Bwuy 1888; D. :N09I!I, p. n, Text-fig. 18, PI. 23, FIg •.. a 
[cum ayn.] . . . 

Il1'1Oa. Af'khangeEBkwUa parca StradDer 1881; P. Beilhh&rdt, p. 18, Tezt-tigs M-48. 
1171. BJ'otnsonta pc1J'ca (Str-adDer) Bukry; H. Mamvit, .p •. 101, N. 2, I1IeB 1-41. 
18'18. BJ'Otnaonta paJ'CII (9t!l'adller, . 1963) B~y, aee; S. ShumenM, p. 37, PI. I, Fd«. ". 
Dtmenstona: length .10-12 ,,; width 8.$-8 .". 

RemaJ'ks. - Spealmena with large central erea and numerous pores ~ed by Bultry 
to the tpecles B. parco. (Cf. BUltry 11189, PI. 3, Ftgs &-10) seem' to be q*e dUtereo.t from 
the type m-ateria·L Tai. fact, almllar ~ haVe, been found in the Jnvtllfl.tgated materklol and 
.e here regarded .811 a new species B . cribrata. 

Occur rence. - Camopanl;a.D, to ~ 01 Eunape (Bramlette ·/Ir MartJnl 1~, Perch
-Nlelsen 1968, Nol!i 19'10, ~'I: 11m, lBhumenko 1l1'li6) and North ,America (Bramlatte /Ir Martin! 
19M, Giarllller l888;' Bukry 11181). 

In the study mea, 'the SPeaieIJ. hllll been 1Iound abundantly kl aD , the IJIIaII)lee of Cam
pam8l!1 o8lIld Eady M.a.aatri1lhtian age, and rarely in lHIII11Plea Of Late Maaatrlcbtian 81e. 

Ho Zot1/J)U3; 'PI. 33, I'Ig.; L 
ParatllJ)U3: PI. 33, F,\g. 11. 

Broinsonia cribrata Sp. n. 
(PI. 33, Figs 1-6) 

Stratum tllptcum: Upper MaBlltrioh1llen. 
" Locus tvptcuB: 2~, w8IItenD (p8.I'It of LUbMn Upland, Central PolEm1i. 
DeTtvatto nominis: Latin crtbTUm - oIieve; atter a large n.umber of pore& iD the CBIIIIl'al area. 
Diagnosis: Central. area 1/18$, ti14«i with In'egular crystals; numero~ ~es in fOWII al<J.lli 
~he lODger ellipjIe axis and o8I'OUIIId ~ CeD.tral area at the con,tact with wall • . 
Dimenstons: lenatb 8-41 p, width 5-'1 ". ' 

De8cription, - T1he olJlt[ine is elliptic. The wall QlPPears tylPlca1 of Broinsonia, Ba 

Lt oonsists of three overlapping piae, eech oOIle built up by :two cycles of identic31 
crY6ta1s. The mystals are slightly dntcldned clookw.i8e. The eentral area • ronvex at 
the dis.tal side and ·filled with IJrregu,lar crystals. There are IDUIIIlel'OUS pores among 
the ~atte.r cryatals. . 

Rema1'ks. - The new S{PeICies dWers from B. Zata i!n its per.foraoted central area. 
From B. pa1'ca, it diIMers in its much Ilarger cenit-ral area a'Dd t.hinner wall. Some 
specimens ~ byBuikJry (1969, .PI. 3, ~ 8-10) !to B. pa1'Ca resemble closely 
the neWly erected s.pecies. 

Occurrence. - ·Uip~er Maastrichtian at Lucimia and Nasil6w and in the bore
holEs Zyrzyn and Podole. · 

Genus GARTNERAGO Bukry, 1969 

Type species: Gartnerago concavum (Ga'l'tner, 1968) Bukry, 1969 
Gartnerago obliquum (Stradner, 1963) ReinhardJt, 1970 

(PI. 28, Figs 3---Q and Pt '31, Fig. 1) 

l88S. ATkhangeEBlde1la obliQua IDOV. 1I)eC.; H. Stradner, p. Uf,. 1fIl. I, Fdg. Ja-b. 
1l18li. La11ttUus conjOBSUB n. Iq).; !D. !Noel, I). I1lI8, Pt ", Fig. 6 _d Pl. S, ne. 8. 
1971/b. GaTtnerago obnquum (SIiradDer 1965) n. CClIIDb.; P. Bel!nharctt, p. 811, Text-filll ~9. 
11M2. Gartnsrago obliQuoum fStradner, 18) n. 1CIOoInb.; S. Forehhe.tmer, p. 28, !PI. ", Fip 5-8. 
1973. GaTtnerago obUquum ('SWadner) ~; H. :A:4flW111lder, Po 19, Pt. 10, FIgJ 1'"""-
18'1$. GarfnertJgO obUQ'UUs ' (a~) NolI; E . Gatddcka, . p. _ PI. 'I, ' Fig. " . 
Dimenaiona: leog;th &-10 p; wildth "11-'1' p. 
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RnDarlca. -- la Cbe ·CldCIDIl · ..... ~ .. B1Iradoer iIMI). ·cbed- ·a perforatkla of· tile· 'oentr81 
area ~ other cbar~ or the ~ated 1!PeC11II.· . Tbm:etare •. oDe .~ aJl'~ 
_111 Noli (18'/1) ~ ArlchllnQ8&a1deU4 eottCGIICl Garltner 88 · a junior QDOI1JD1 of G. ollU
QUtn, ~ the 1Iormer 1IIP8C1- dllPa,. an knlperforated CeJRr.1Il .area. Furthermore. dm.perforateCS 
forma del'crJotJed b)' NoS (WIO) from the Ce,mplliDllan of hmce and al8lcned to LG/tiCHua 
obUQuua aDd G4rtnefG41o obUqutlol are .., 10 be ebtlllbuted 10 aDOtber lPec1 •• 

OccurrellCe. - .H&uterl.vtao to Cenomenlan of Sweden (I'~ am); TUl'oIDl..n 10 
Maaatrichtlan of Au.tr1e ~ lMoS. Prlewald« WI3); CODlaclan of I'rlInce (NOlI 1..,. 

In the IM;udy iIIl'ea. 'lbe ~ hal ~ fouDd unoommoaly 111 the Upper JlbuU'Jdllllan 
.t l.uclalia and NHU6w am III the borel:llOle ~J'l'Z:FD. 

Genus KAMPTNERIUS De~, 1959 
Type species: KamJ>tnerius magnificus Deflaru:lre, 1959. 

Kamptnerius magnifiC1l.S DefJandre, 1959 
(RI. 29, Fig. 5 end PI. 3.1, Figs 3-4) 

11189. KGmptner'ua mClgnt.ttcu. mqnt,ticu IDefIIlIIldl'e; !D. B1JIIir'f. Po is, PI. I, Fill ....... 
UIIII. ·lCampmeriu. mCIQ",~ .culptu B1!kir;v, Ill. IIIIP.; D. BWm'y, p. Ill, Pl. I, I'ICI 111--41. 
1Il'1'0. Kamptneriu. magnt.ji0U8 DIIIf1andre It1111l; P. Cepek, p. .. !ElL M, J'Jp ...... and PI. liS. 

FIIIi.1I . . 
18'1Ob. Kamptneriu. magn'flcu Def'laDdre IUIIIII; N. 1HoftIDMm. p. ~ 'Pl. '1. 1'111. I. 
1Il'1'0. Kamptn8rtuI magnf,ftcua lDetlaDdI'e 1l1li11; iD. lNoI!!. p. U. :i"1. rJ:. 'Pip .~ and Pl. la, . 

Fi8II 1-<5 [cum 11171.]. 
Il1'1'Ob. Kamptneriua mGQni,1icuI Dlei:Qandre IB119; P. ReIoh,ar4t, p. 18. Tat-tJaa ......... PI. a, 

1'1& 5 
Im. Kampt7NIrius mcJQMflcu De6aI1dre; · Ho :MaDivli, p. lcrr. IPl. 14, ,.... 1~' .ut PI. •• 

Fig. 111 • 
19'1l. Kamptneriua~;ttcus Deflandl"e; S. Sbafl.k .. Ho sta-adDer, p. 113, PL 8, Ftp 10-«, pL t, 

"- ·1--«, A. 10, JNp 1-4, and PL 11, pjg. 1. 
1978. JCamPtnerius mag",;ttcus Defllmdre. 1919; e. lSbuman:ko, p. ., !PL 10, l'1l8I 1-4. 
otmenalona: total lenIIIth up 10 30 ,.; el:l.lopijc-illll'lt len&th ID-U ,.; elHpdlc pan w1d.th '!'--to 11-

Remor1c ••. - Tbe ~eei. 'S very easll)' 1d1mtlfiable 8IDd OOIIDIoOIIOlltanlc. lNeverlthel_, its 
b.loe.tlraUgrapbd.c URifum- may be q~eid. In f.aat, the Kamptner1UW J'D88D'l~ ZOne re.. 
c0p!5zed J:n rNoDIl"th iAmerica (CtIl* • Hay IlB8I) Il'epr_ts the I.DWer c&mp&lllll.an. Ln France, 
the KoamptDerd.us maeut1Il0U8 zone (IMaDlv.llt l8'II1) malt. part 01 the SIIDitCIIUan. Moreover, the 
lJpeeies hafI eIa> ibeen retlOl'ded kI 1Ihe T.ImmjIan (Belnbail'd't ;1988, StOver 1II1II) and. even Ceoo-
manWn (Sbumenk.o wt&). . 

Occurrence. - CeDlllmaoloaa to ~lcb1dal or the Soviet tl'D.toon (Sbam~ lm); Tla'on
San 10 ~ 01. 'JI:'Ur()pe (Detlandre 11119, G6r!ka :I.11III. 1Br.ule* • ~ 1184, Beinhardt 
19II6, stover '11188, lPerch..jN~.ea 11_. Oepek llr1'O, BcliHInIlDU llI'lOb. NoI!1 1Il'1'0, MImlvU 18'11); 
CODjIaIaI.&n to ~'tiaIl or rNodb Amedea (GanDer J.988. Bukry !M. Cepek • Bay 1881). 
~ of Africa (Bramleltte '" Kar*IiI. 1_, 6ba6Ik • 811'adnfll' 1J'l1). 

In the 8tUdy area, the III,PeCle& hIIII been foaud· tldrl,. cammooly In tile CllmpanlN! at 
Sulej6w and :DcIrotkoa, M1'I1 tbe MaMtncbtlorm at Sadkowds:e, iBOiIka, and lAIdm1a and In the 
borebole . ~~ 

Kamptneri'U8 percivaZii Bukry, 1969 
(PI. 31, Fig. 2) 

18119. Kampt7IBI".WB perctvaZU BUkz'y, Ill. lIP.; !D. BUkry, p. 11. Pl. 11, I'igll ...... 
Il1'1'Ob. Kamptnerlua perct"alU BlUry 1IS8I; iP. ~t, p. Ill, Te%t-tlg. lB. 
lftl. Kamptneriua perctvaW!BUk:r:v; s. SbaoWI: '" B. stradner, p. ea. R. 11, !'1& 2. 
1t'1I. Kamptneriua per~u BUb7; lL Pdew8lder, P. d, Ko 11, FIg 3,5-4. 

. 1l'1li. Kamptnerlua perctvalU .BuII:rY; ~. G'IddI:lclDa. p. tal. PI. " ng. 1. 
otmenatona: IeD&tb 11.5-43 ,.; 'Width '1.11-41 11-

Remar7ca. - The ~ diffent fir!IIIn £. mClQmf1lCUa In ita perfoRted central ... BDd 
lOInewbat thicker 1WRll. ID 1. !turn. K. punct4iUt li!!ltn.lDer ezb:l.bll11 more lIoumfll'OWI Imd 1D18l
If1l' porea kTegularly dIIIt:rI.buted. 

Occurrence. - Campam.n 01 Tezae tBukry 1_); Upper ~ht1an of AU81IrIa (Prie
w.alder Im) and Egypt (Sbeff.k .. Stradner 111'11). 

In the _d,. U8i8, • few llUlealmena bave been 1\oIund din tbe "Dppe&' llaaBr4ehtllm 01 tba 
borehole 2yrzyn 
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Family Stephanolithionaeeae Black, ·1968 
Genus STEPHANOLITHION Deflandre, 1939 

Type Species: Stephanolithion bigoti Def1andre, 1939 
StephanoIithion laffittei Noel, 1956 

lI'I8. stephcJnoUU&ton ~ HDIl 18R; ID. Noli, p. Ill. PII. _, JlIp 1-.1t lad PL 31, FJc; 4 
[cum '11'&.]. 

18'11. StephaftDUthlon tDllittfli N~I!1: H. iMiaatvlt, iPo IWI, iPl. lIS, I'Ip 11-18. 
18'11. st8PhMwUthton ",",ft. NolI olIIft; P. BeddI.Kttt, IP. 28. Teltt..,.,. ....... 
11'11. BteJ)hanoUthKm 141tUWjINolll, UiII'1; 1P •. l1OtIl Ir B. 'ItJier.eID, Pi. It, I'iIa f-tl. 
IIm. Bteph.anoUthtcm "'"'twt oNo6l; B. Priewalder, Po 11, PI. .. I'dg. J. 
1.,.. Stepha~tth.ton la:fliUfIi ~ 1l8li'l; IS. lSiJImleuko, p. fI'I, PI.. IS, F.IfI ., ........ 
Dlmcmatofla: cHameter t."""" 1'" . . 

.RftnIIrks. - The $8oIftc feMure8 of S. z411ltwt are lt8 cyltDdric wail w1.th BOIDe mort 
proce.C!II poIn.tl.ng ~aas., .-cl 8 radlaol ban la tile oeo.tr&1 area. 

OCcurt'ence. - IPIorltlancUan of A]g~ (NOI!l 19115); Bert'ia8lan to MaMtrlobtllllll of ·Europe 
(Br.amlette Ir !IIIa"1MIt lBIM, BeIInbardt 18118, lNoIl :18'10, Man1v11t 19'1'1, Priewalder 11'13, 'l'!l1«8te!n 
Im, lIbumea.lllo 18'18); ApIo1aa 1D C~ .. of 1Iib. AtlaDtllC (BQth Ir ~eJn lI'D); CanlacIan 
. to IIoIa,aIItztc~ or NiOl'flh Amerolica (Ga.rtner 1_, BukTy 1J8II). 

In the Ruc1y aTea, lIOIIlle IIPeaImerlIr he,ve been found in the campanian et Sule;l6w, and 
the Upper iMaaIIIridllllan of the 1:¥Ireb01e 2:7I'S'1ID. 

Genus COROLLITHION Stradner, 1961 
Type.species: Coro11ithion exiguum Stradner, 1961 

CoroUithion uiguum Stradner, 1961 
(P.l. 34, Fags 1-2) 

r 
11811. COt'olUthllion lI:doUum Stir.'adn«; D. Buokry, p. to. <PI • . 18, J'1g. 111 80d 1P1. 19, Fil. 1 

[cum 81/fL). 
18'1Ob. COt'olUthtora r.tjQUum IBtIrIIIdn« 11111; IP. B~, p. tt, Tezt....flc. 3. 
111'ft. COf'oWthton e:EjQuum etrllld:nBr; H. MaDlnldt, ,po 189, PI. 11, Fd8a 1-0. 
18'11. COt'ol1lthton IlZiQuum ~; S. Sbatik .. H. ,strIaooer, p. 81, :PI. .. ftp 1--4 and 

PI. ft, 'I1IC. 1. 
II1'1G. COf'OUtthton eziQUum 91m11Der; B. lFIrIlewalder, p. 18, PI. .. Fia. 1. 
18'1W.. COt'oUtchton e%tQuum Stradner. UBl; S. ShumeIIIIID, .1). A, Pl. Ill, 118. 8. 
Dlmenilton.: diameter t-G 1'" . 

.Remarks. - The IiJed,t1c fet$lre of C. e:rtQuum » 1U b~ OQtJilae. 
OCCUf'f'IIftCII. - TUNmian to iMaasbl'IIIcbt: or !lUorqIe (ReIInIlardt 1", Manotvlt 1en, Prte

wal.cSer 1~ Sbwnenko 18'18); COnMolan t.o Miaa8trlcbtian of North America pJramlette Ir Mal'-
1Ant 1HC, .. GariDer 1_, Bukry 1WSt); MaMlrJ.chUan of EOPt iSbafik " StrIadner 18'111). 

ID the lItUc1y .. ea, the ~ ball been 1Iound m the KMetrtcb.1d.ao at lSa4kIowice, Luci-
mia, aDd NaU:6w .and In the bOrebo1e 2ymy.n. . 

Corollithion rhombicum. (Stradner & Adaaniker, 1966) Bulk:ry, 1969 
(PI. 34, Fig. 3) 

1988. ZYI10Uthua f'hombtcua Stradner " Adamlker; S1;radner " al., p. 40, Pl. n, I'1P B-'1 
and PI. 38. . 

1_. COf'oUtthtcm f'hombtcum (l9tradner Ir .AdamtJter) Bukry, no comb.; D. iBUkry, p. U, 
PI. 11, :raa. ~ .. .. 

18'1J. Cof'oUUhton f'hombtcum (StradDer Ir .Adam'Hl;er, lJA) Bukr7, 1I11III; B. i'J.bJeIwtIeIn, p. u, 
a~~~ . . 

111'J8. COf'QUUhtofl f'hombtcum (Btraooer Ir Adamiker) Bu.Ry; D. Burna, p. lI83, PI. 2, FIIS. I. 
11'78. CorolUthton f'hombtcum (S1lradDel" Ir Adam1.ker, 1l1li8) BUkry, 1J8II; S. 8Ilwnem.kiQ, p. .. 

PI. 38, Fig. 9. · . 
Dtmllfl8toM: length 3-& 1"; wddth ~. 

Remarks. - The IQ;N!CWc ·featu.re of C. f'hombtcum 18 itll elOIngate ~a'J. ouUkJe. 
OccuffmclI. - AptIan Il1O ~ of ~ 4&tndner " al. ]M, KaIrlvit Im, Prie

walder 18'13, Tbieratein 18'l13, BIIf'D8 ll1'i111, '8bumenlr,o 19'18); Conlac1ao too campaDlsn of NOrth 
America (Bu.kry 1_>; ~ of Egypt ~ " Stradnet JJm). . 

In . the study area, a ff!!W apec:lmens bave been bmc1 in the Lower ~Whtloan at 
&oleo, .1IIld the 'Upper MaallllrJ.cbtLan at Ludm1a aa4 to the borebole 2:~; 



Er.2BIETA GA2:QZIPKA 

Family Coccolithaceae Kamptner, 1928 
~p.us BISCUTUM Black, 1959 

Ty.pe species: Biscutum constam (G6:rtka, 1957) Blaok, 1967 
Biscutum constans (G6rtka, ~957) Black, 1967 

(Pl. 38, Figs 1-5) 

18'10. Btacutum oonata~. (G6rJlla 1IIfi) BlaCk 1868; D. Noi!l, p. 91, Pt . M, F.!g.l and Pt as, .Fip 
1-10 I(cum 'tin.]. . 

Il1'/11a. Btacutum melaniae (G6r1Ql 19Ii'1) Reinhardt .18119; P. Re1nhal'dt, p. 19, T~t-Bgs 3Z-U, PI. I, 
Figs .,~. ' " . 

19'1'l. Btscutum teatudtnaTtum BlImk;. H. M.anl.Vtt, . p. 1l13, !Pl. 3, W8B ~ 
UI'7l. Btscutum oonatans (G6rka) Black; S. ISba.tIIk .. H. Btra,dner, p . Ill, Pi. 2. 
Im. B&Bcutum con.stana {G6I1ka) Black; B. iPl'tew.alder, p. 1II Pl. 11, l!1Ig8 1-3. 
19'16. B&Bcutum conatans; '1>. BUtr~ p. 3!1 !PI • .1, I'iIgI ~ 
19'16. ' Btscutum con.tans (G6r11:a, 1l1li'1) B~k. '1oIIIJ7; B. ShUJIHmkio, p. 33, PI. 6, Fig. ' B. 
Dimensions: length 6-9 M w.ldth ~ 1'. . ' . 

Remarks • ....; '!be specific feablKe or B. COMMftB iII ' a ractloal &Tlmie~ or lamellae con
tribUting to the &leids, wit.h larger elemanta 0cciumIng at :the eIUpse' eDds. The present author 
foHoww 'Perreh-<N'lelaen (19118) and .Noel (1Il'10) In reg,arding . B. t".tUdmartum B1ack 88 a 1unlor 
synOnym of B. constans. B. castrorum BlacXk ill abID 8ElCned ··to the 'lame ~eII (cl. Bukry 
1969), 88 there ere apecimemJ (!pI. .. , FIg. 2) mterlinectiB.te iD · elemea.t number between thos1 
typical of B . eastr oMlm and B. consw.n.s. 

Occurrence. - Aptian ,to CBIlQIIlaDlan of the Eastern AUantic (Both Br Thiemein 1m); 
Aptian to Maastrdch-tian of »ur,Olpe (G6cka .1_, .Black lB59, RelDhall"dt '1BM, Perch-Nielllen 1~88, 
Noel 19'1G, MantYlt 19'i'1, Prlew.alder -19'13, BUNlB 19'1'6, lSbumenlllo 18'M); Conl.acian to Campanlan 
of . North America (DIIkirY111811); MaaatriiClbtlan or ElD1P& (Sha6k: Br 8tr~ .LIm). 

Iln the study area, the 1I\Pt!IClt!B h88 been fouad in all the BlIIIJiIle& of C1MDPanian and 
lIIaas1lrltchu.an .ge, and !In IDOBt 1IMDIJ1es ocf 'Paleocene age. 

Biscutum ignotum (G6:rtkar 1957) Reinhardt & G6rka; 1967 
(PI. 34, Fjgs 4, 6) 

1l1l"i'. XremaUthous tonotus n. l1li-; .H. G6rkoa:, p. 218, PL 3, Fig. 8. 
llli'1. XremaUthus poBtreaus Do lIP.; H. G61'ka. p. W, IIL ·3, 'i'dI. 10. 
lM. Btscutum tredenate D. lIP.; P. BeInbardt, p ... i?1. t, Foig. S. 
1968. Btscutum tr.denale 'Remblllldt 1_; P. Be&lbardt, p •. et, T8lIIt-tlC. U, 'Pl. Z, Fig .. 3a-b. 
1118'1'. Btscutum otgnotum (G6rJta .11Bl) Ill. QQIDib. et emellld.; 'P. BEIiInha4"llt Br H. G6r1!la, p. 2411, 

Pd. 31, Figs 9, 13. . 
1188. Dlscorhabdu. tanotuB (G6Il".k.a .tAIG'1)' n. OOIIDb.; K. Perch-INle18en (partim),p .. · 8'1. Text-fip 

t1~ !Al. lI8, F~ .. 9, non lI"dgs '-t. . . 
11188. Btdtscus 7'otatorius :Bukry, no lIP.; D. Bukry, p . "', Pl. 'I, 1'IIaII....e. 
lll'lOa. B&Bcutum tgnatum (Garb 185'1) Reinhanit .. GOrJr.a 181'1; P. Betnbardt, p. 18, Text-fill 

3O-e1, PI.!. :FlO 1--4., 11. . 
1971. D&Bcorhabdus tgnotus (G6r'ka.) ~ch-Nielaen; H. ~v1t, p. 1112 PI. 3, Fdp 1-4. 
IBm. m.cutum teBtudtnal"ium Black; S. Sbaflk .. H. Stradoer, p. 81. Pi. s, Figs 1-2 and PI. 4, 

FIB. 1, 
1973. Btscutum tgnotum (G6rllla) ReInbanit Br G6r.ka; Ho Prlewalciezo, .p. 16, PL 11, F:Iga 4-11. 
1I'I1II. Btdtscus gork4e; oD. Bunw, p. _, !Plo 1, Fie. J . 
1978. DtscorhabduB ,,,natus (G6i1iJa, lllllW) Perch-Nielsen, 1888; S. 'SbumeaklQ, p. n, PI. 29, Figs 

s--:a 
Dimenstons: dl.ameter 4.5-8 I' 

Remarks. - '!'be genus .Btscutum .B~ as origmally \UagDoeed, indl.ud~ coccoll.tbII 
elllptdc and c1.rcu:Iar in ou.tHne as well; the generic dia~c feabure ,f4I lItructural. alm1Jadty 
of all the llrielldll of a ~eclmeo. Hanee, othere le no reaecm to oaccept tile genWl Btdtscu. 
BU!kry erected for cLrcular ooacolithB. 

The .t.D.veB1dg.ated 8peCIleII c.&IIIIqt be aisIgned to the genWJ Dtscorhabd.us Nol!i including 
J'urlUllliW: coccollithe wldil • tube--l4ke cenltrai. ,procen and e ceatral opening; wbe:reas some auth
Ol'1l did ., {perch-Nle1seo 11188; :Mamv14 a'l'l, Shumenko -Im). 1111. fact. moat l1,pper Cretaceous 
8pecimeDJI are impedollllted" and IIID central prIOCe8I hall been ever recorded. 

Tbe apealell Btdtscus lIorkae deamIobed by Btlrna (19'16) ,f4I here CODIIIdered aa a junior 
synonym of Btscutum constCIns, .iDee (tbat a.QIIbar did not I!Ilve smy diagDOllls or even de&c.rlp
tl.on 01 the Bpeciee, wb.Ue the OIIi1y llIAaItIraUCIl Civen ~anl Iden1:llcal to the ,latter IIP4'cle.. 

Occurrence. - Aoptian 110 .Ma.aetrichtian of lDUrOpe (G6rka .19Ii'1, Remhard,t IL986, Puch
. -Nielsen 1988, ~ 1ft, IPrlewaJder llr111, Bum. ms, Sbumenko l8'I8); J\Ia.aIItl'.I.cbtl.an of 

Egypt (Shafik Br Straclner 19'1l). 



In the ftU.47 al'elil, the spe.oil!!' 1,l1lll. been ~ ~y. 1n -the CamPllDi!ln .at Sule

J6:w , andporotka.., ,a~, ,~tl ,. ~~r~h~.1I!f1 , a,t, ~, · l)Zi~rk6~., ~ ,,!l~ .KlII!If.r;nierz. and 

in the borehole Zyn:YD. 

1959. Btdtscus CTUctatus cructatus Bu.k!ry, n. ilp., n, _p.; D. Bukry, p. ri, pi. 8, Figs 10-11. 

1989. Bidtscus cructatull muUiCTUciotuIi Bukry. n. Bp., n. lII/p.; D. BUlr4'y, p. 2'7, PI. 6, ng. 11 and 

,PI. !1, F:Ig8 1--.2. ' " " ' , " ". .., . , 

19'10. Dtscorhabdus 'gnotus (G6rb 1111'1) Perdl-N1I.ellleo 11.,.: D. Nvfl, p. 9'l, Tes;t-flg. 11, PI. :12. 

Figs '1-'1, ~10, 14-lB. 
19'i'04. Btscutum cructatum (Bukory UIIII9) n. oomb.: 'P. Belnb:ardt, p. 18, Text-fig. 2&. 

~9~ DWcorhabdus cruclatus (Bukry. IIH18) Shum«llko., 19'11: 'is. 'Shumenm, ,p. '16, Plo 29, Figs 

3-1. 
DtmenBtom: diameter 3.5-1,.. 

Remarks. - The apecles dlfis-iI from B. tgftotum in It. crCIIIS-like atructure .tuated in 

the center of diBtal ehield, co~ed of four lUDa11 crJlltSll. 'The 'campandain..,e.otm8llll from 

France described by Noel (1970) dblpl.ay tbIiI lIIPeciflc fe&Jt,Ure. . 

Occurrence. - TurondiIm to Ma.aetri.cb~ of the SOViet U1U.on (Shumenko 1978); Santonian 

to campanian 01. Te2t1lll (BUUy I1Ba); CaIJIIP&llian at Fraoce 'fNo4!l19'1O). 

In the study area, aome apeclm8llll have been :IIound ·fIn the Campa.nl.an at. 'Sulej6w .and 

Dorotka, IIInd the 'Upper Mautrichtian at L~cImI.a. 

Genus WATZNAUERIA Reinhardt, 1964 

Type species: Watzna'Ueria barnesae (Black, 1959) P.erch-Nielsen, 1968 

Watznaueria barne~ae (Blaclt, 1959) PerCh-Nielsen, 1968 

(Pi. 35, Figs 3-6) 

1958. TremaZ'thus bar,nesa.e lIP. nov.; M . .Black in M. BLack • B. Barne8, p. 3ZIt, PI. I, 

Figs 1-2. , 

11164. Watznaueria ongustoraus, n. Ill.: 'P. Be1Ilhardl, p. 'ID, Ten-:III« ... 11'1. 2, Fig. 2. 

1l16li. Coccotithus barnesae (BJiaok); '8. Gartner. p. 1'1, .PI. I, FIg. 12, PI. 4, :ng. 8-7, pt 8, .rigs 

1~2, PI. 11, FI@:. '11, PI. 14, F.ICs ~, II'L Ill, rJg. I, PI. 18, Fills 1l>--1.41, PI. It, F1g. 12, 

·PL 20, FIgs u-.u, 'PI. l1li, FdU 'l&-il'1, PI. 24, F:Ig. 8, and Pl. :Ill, F.!8a 1--.2, 

IM1., Wat2maU81'w barnesae (Ba,acll: 19119) n. comIl.; .Ko Perdt-Nielsen, p •• , Text-t1g. ~, PI. D, 

F:Igs 1.....JT and PL 33, lFip I, +-0, 16. ' 
19118. CoccoZtthus barnesae (Bladt) Bramlet.te • Martini: H. Storadner • aZ., p. J4, Text-fig. 8, 

PI. 1 aM PI. 2, I'dga l-6. 
1973. Waunaueria barnesae (~) Perch..Nieleen; H. Pr~ewalder, p. 111, PI. 14, FiG ~. 
19711. Watznauerla barnesGe (Black) BuJtry: D. Burlll, p. _, PI.. 5, Figs ...... 

19'11J. Watznauerla barnesllB (Black, 1l1li9) 'Perah~elsen, 1_: S. Sbumeolko, ,p. U, 'Pl. I, Figs 

1~ &'Dd PI. 2, ' ftp 14. 
Dtmenriom: length 5-'1' 1': w.Ldtth 4~.1I ,.. 

Remnrks: - There .la an l:nvUIPecl.fle v.ariabllity In the form of centrllll ' area in the 

investigated apeQles, Ilnce a cycle of small Few may ocCur at 'the level of the main cycle 

01' a lhitle beloW the latter; in 1be laiHer case, the caQtral area forma a depre8looo (PI. as, 
F-i,. '). . 

. Occurrence. - HatQterd.vlan to Maaatricbtd.an of ~rope (B1!adt 1958, ae!Ilh/lC'ldt 11MN, Perch

-Nielsen 1968, stradner • "" :UNI8, Noli 19'/0, Mao!v1.t 1101, Priewalder 1973, Burns 19711, Shu

menko 111'/6}; Cenomllll'l.e.n 10 Maastr.t.dl1lialn of North America (Gar·tner 11188, Bukry 1l18li): Maa

.tr~htlan of Egypt (Sbaflk .. atradner Im). 

:tn the lttUdy area, the specie!! hall been :IIound In all the samplei of Campamanand Maa-

str!chtian age. ' 

WatZ1U.tUeria dentata (Shumen.ko, 1969) Shumenko, 1976 

(PI. 35, Fig. 1) 

1981. CoccotlthUes dentatus 8lmmenko, ap. iIICW.; S. 8h'\¥l1~~ 12, PI. 2, Fig. 10. 

19'N. Waunauerta dentlZtlz (SbUmeDko, 1981) comb. new.; S. enIrD, p. 26, 11'1. 4, Fig. 1. 

DlmeftlrionB: length 3-4 J': Wlidth 2.6-4 ,.. 

Rema,.ks. - The mvE8ldle-ted apecie8 is quite different fZom all the other :represen.tatives 

of the g_. lln 1Iact. It , B,IlI)earII 1.IIlJ.que amacg 'all obber cal.careoua Jl6D,noplanllllll.c ,enera. 

Nev~el4a, Ithe Pl'e8eIIIIt autbor fom.owa SbumenkiO (l1rl8) in generic I8lgDm1!lDt ,of the ~es. 

flince 'the invstgatec1 material 18 ~ IIDI1Il1 to pemiit more detaUad 1IhJ.dHs. ' 



Ocoun'ence. - TuronliaiDf ~ BaelD, Sov1C ' tJDiOn (SIWmea.ko' lIIII, 1J'Ie). 
' JIIl the etud7 .. ea, a few ~_ have "- fDuad la the iIa_dcbtlan of the bOnhMe 

~JT&)'D. 

Genus MARKALIUS, Bramlette &. Martini,' 1964, emend. Perch-Nielsen, 
1968 

Type species: Markalius inveTBUB (Deflandre, 1954) Bramlette & Martini, 
, 1964 

Markalius circumradiatus (Stover, 1966) Perch-Nielsen., 1968 
(Bl. 36, Figs 1-4) 

1911. CoecoUthUG c:lrc:umrGcu.uua stover, n. lIP.; L. &lover, p. JJ8, PI. 6, FICB 1-4 an,d PI. 11, 
FIB. IQ. 

1 ... M4I"1c4Uua ct,.oum,.Cldtatua (6tmrer 1II1II) n. ClDIDb.; K. Perch-lIUel8eD, p. 'lI, TeXt-tigII 38-1f1, PI. _, I'II:B 1--'1' Imd PIl. _, .,.. l-tl. 
18'lD. Ma,.Jc41tua ct,.cumf'dd1latu8 (SaOVer 1II1II8) PerdJ...NieIJIeo llN18: D. NoIIl, p. Ba, Plo _, F1iS 

1--'1. , , 
111'11. M4I"1ccJUu. drc:um,.Cldtatu, $lover) Perch-~let.en: H. MaIlIIvU, p. lW, PI. .. FiCII L-I. 
111'l3. Ma"kaUus cWoumrCldtatua (8Iover) Perdl-NleIHD; a Prtewalder, p. 10, PI. It, Ftp 1~. 
Dtmetufonl: tUameter u--e /l. 

Remark.. - The prelleat autblllr fDlloluvB Perch.JNlel8en 11Jl881 ~ NQl!1 (1970.). in ~ 
COCOOIltb8 coiDpoHd or ItWD ci.rcmar and clOllel7 attached lIhleldll, each one IlOII.I1IIItng ot ca 
ao ekIinIate cr)IIItabI, dnddned eounterlClockiw1M; 1IIIlid .d.l:splaylonc a &mall cen1l'al area filled up 
with 8IDIIll rad1ally aueged C17IIIiB:W, to the 1I6J«lies M. ct,.c:umradlatua. Neverthel_. the iden
WlcaiiDn ot tb.OM tGrmI lItUdled uDder eJiecItnlII. mic:l'Wll<lpe wdth the bOlaIt"nIe deacrUJed bY 
Stover (11188) aI!teI' Haht-mkrc.cope studies may ~ but tentative. 

Occurrence. - .Alb'km to Carnpanfen or !'r~e (SIiover , 1988, Noil 18'lO): Misaltrl.chtian 
Of Dellmar'k (perch...N.lel8en 1188) and AUlltria p>r1e.walider a'13) • 

.lD the allUlf7 area, the lIpeCIlee has beec fA;NDd in , the CIlJDP8IWm at CieKl'C8. tile Maa
.trldt1Jl.an at otH6w. K.aldmterz. NMIIi6w, and ~7IIEyra, and the paleoceae at Rzecz7ea. 

Markalius inversus (Defilandre; 1954) Bramlette & Msrrtini, 1964 
(PI. 37, Figs 1-4) 

IBM. Ma,.Jc4JWB In".,..,. (Defla.ndre): lIL BMmlellte ... E. Mal'1IIali, p. 302, PL 2, FIgI ....... an<l 
PI. T, FiB. lIa-b. 

188"1'. MarkaliUl 4Itf'oJlOf'Ul (Stllltdner): W. Hay ... H. lI/IIOhler, p. lIIIII, Pl. 1116, I'!gI 3a-3Ii and 
iPI. aB, :Nga 2, S. 

1988. Ma"ka11U1 InWf'11U (l)efI.aDdr.e llIM) Btamiebte ... 1II111't1n1 .11K: J.t. Percb.-N:lel.lell, p. 7.2, 
Tert-f.1g. _, PL 24, P'.Ip 1--8 II'IId Pl. 211, F.Ig. 1. , . 

lMIG. Ma,,1ccJUus tn"wl1U ~, 1JM) Br..met.te ... ManIlIi IBM; K. Pereh-Niellleo; p. a. 
PI; 3, Fig 6--8. . . 

1988b.lIfa,.kaJIUI uwer8U8 (Dellaodre 1I5f) Bramletlte ... Mardlll laM; K. Perdl-Nielsen, p. S:as, 
, Text-Ug. 6. , 
19'10b. Ma,.ka"uB rotacttlpeatua (Bukr7 1888) 'n.' 0CIlDIJ.; P. ~dt; p. '16, TeXt-fie. 1IiII. 
U'1l • . Ma"Jc4Uus 4Itf'oponu (Btra.$lel') . Bay ... MoibleI": H; Jof.anW1t, p. liS .. Pt 18, FfgI 1-1. 
1lI'I'1; Ma,.Jc:altu. In"",.8'U8 ODeftJlamdre) BrameJltote Br Mar1IIm; S. Shatlk Br H. Stradner, P. M, 

Pt 8, FIgs 1-4. 
111'/18. Ma"ka"us Inver,", (Detlia:ndre) Br~lette ... ~; H. priewalder, p. 20, PI. 13, Fias 

1--4. ' 
1l1'l'i'. MarJc:altus iRl187'8'U8 (DefJaDdre) Bramlette &. Max:14ni: S. JIlIfar, Fles ~a-d, 3-1a-<l, 

~-d . 
DtmeMlonl: diIoameter f:1--'1 ,.. 

RemM~. - TIle tpl'Oldmal add diJatal ~elIdI CcxnIUt each of three cycles of caJ.cite ele
mea... two fIIIbemal qcla ~ a wide cem:ral erea. The e»ternal-cycle elemeo.till are 
oblique .relatlove ,to the coccoti.th plane aDd indlned cliOCkw1le. '!be crystaU are different1811:v 
oriented optJcaU:v &mons the c:vcls, 

OccUn'8nC8. - tJP,Per M~ of, EurGpe GPerch-Ntellllen 1988, Man1w.t 19'111, Shank ... 
81radDer dill, Prlewdr1er 11'11); 'PaIeocene 01. l!'A1rqpe, Afrlca, and North America (Bramlette &. 
lIof.artfn1 1984: Hay Br Mobler JIIIn'; 1Perch.JN1e18en lSIIIIa, b; MJlDivtt 11'11: Jafar19'1'l): EoceDe of 
CWOIIIIU8 (Hay ... al. 1988). 

r.n the .wcsY _, the ~ hu beeIl foUDd Ion the tJ'RJer MAaIRr.1cb1ilan at xedm1erz 
and Na8116w and fa the borcbole ~:vrz7D, and' Ion the Poaleoce.n.e at N..-6w, ·Parcba.t.k8, Raeczy
ca, and WiClOM7D. &Dd in the borebole ZI!lmbon7ce. 



QALCABEOU8 NANNOPLANKTON 

Genus MANIVITELLA Thierstein, 1971 

Type species: ManiviteZla pemmatoidea (Deflandaoe u Manivit, 1965) 
l'hierstein, 1971 

Manivit.eUa .pemmatoidea(Deflandre u Manivit, 1965) ThiersteJJn, 1971 
(PI. 6, F.ig. 1) 

111'11. Cr'coltthusP pemmatoldna De4aDdre; H. Man:i;vlt, p. ao, PL e, I'Jp ...... aDd pL 10, 
1'111 1-5. 

19'11. JlantvtteUa Plilmt'lUltotdc/a ~d"e ex Man1vit 1881) Jl. ·comb.; Ho ~nteIa. p. •• 
PI. I, :nr. 1-4. . 

1l'1li. lIfanivtteUcz pemmaw.dea ~e eX YIanI.~ 1~ Thientem, 1lI'Il: P. Rottl .. Ho 
Th1eNtein, Plo 1;1, I"lll 1-13. 

Dlmenaion8: IenC*h 9-12 ,.; wi4th 'r-1l0 ,.. 

Occu.,..,.8ftCe. - l3err'JMlan tD M...,.w.tien of 1'Z".&IlC4!I (Kanivlt 19'11, Tb!erate1n 111'1l); va
tang/oWn to Ceoomaman of the Weetera AtJao1ic (BOth .. Tb:tente1n 11l'1Z). 

In .the .udy area, the Ilpe!CiIlll _ been found l.n all the IIII.1Dplel of Campenlllao ale, 
and In the Maaatrlch1.1an of the borel1Ole Zyrzyn. 

Genus CHIASMOLITHUS Hay; Mohler &. Wade, 1966 

Type species: Chiasmolithus camaruensis {Deflandre, 1954) Hay, Mohler 
& Wade, 1966 

Chiasmolithus danicus (Brotzen, 1959) Hay & Mohler, 1967 

18M. Coccollthu. danlcu. (BirlotEen); K. BrIamilette .. E. Martin:!. p. _, Pl. 1, 1'.I.ga 11-18. 
IH'1. Chlaamouthus dlUatcua (BrIoIIzen); w. Hay & H. lIIDbler ,po 1111, PI.. 1118, l'11li 18, 21_ an4 

PI. 1118, FilIB 8, ~D. . 
1889a. Chlaamoltthua dGnicla ~, la) Hay et al., 11118;. K, Perch..NlelNo, p. 11, Pt 1, I'iCB 

1-4 and PIl. 'I, FJ9 U......m. . 
1989b. ChlasmoUthu8 danlcus (BrO\t1ZelD. l.9IIf) Hay et al. 1988; K. Perch-N,1elaen, p. Dl, Pl. 33, 

I"lgs 1-2-
Im. Chlaamoltthus dan£cUa (Brotzen) !Bay & .Mobler; H. ~vtt, p. Us, Pi. 1~ ftp ...... 
Dlmenstoft8: length 'r-9 ,.: wl4th S • ...-r.s ,.. 

Remarks. - The cemJtral .u-uctu.re reeemblal tba1; of the Upper Creta.cl!lDua genus Chia
.to%JIrIUI GaI"1Da" but the wan .tnxi.ture, oIIIJIlears q,U6te cilUerent. 

Occu.,..,.ence. - DImIan Of 'Eurqpe (Hay & MoblIer 1...,; Perch-Nlellen lIIIIIa, b: Manlvit 
1911), New zea.land (Edwal'ldl 18118)., TuniIrIa, aDod tIMI United lbatllll (BNwDlette .. KHdni li14). 

In the Rudy area, lillDllDe llpeC:limene !rave been fJOUnd !.n the Paleoeene at ' NuUbw and 
Rzeczyaa. 

Genus CRUCIPLACOLITHUS Hay & Mohler, 1967 

Type species: Cru.ciplacolithus tenui8 (Stradner, 1961) Hay.& Moble-r, 1967 
Cruciplacolithus tenuis (Stradner, 1961) Hay & Mohlet'", 1967 

IBM.. Coccoltthu. heUa stra6nar; K. Bramlette & E. Miartlnt'. p. _, Plo I, F.1C8 1.......a and 
Pl. 'r, F.Iga 1-4. . 

IH'1. Crucq,lacolUhua tenuta l6It1"IaICIDer); W. Bay.' H. Mobler, p. JQ'1, PI. 191, FIaI ...... and 
Pl. 118, n.. 1, 1,.. 

1188a. Cf'UctplacolUhua tenuta {8tZ'IIIdQeI:, ll1D) Hay et MIOIlk!r 1III7; K. Percb.~ p. U, PI. 
I, Ftp 'JL-8. 

19111b. CructplacoUthus temda (Sttradner '1181.) Hay et Miohler 1111'1; K. Perch..N\ie:t.en. p. 313, Pl 
H, I'lp 1--'1'. 

19'11. CructplGooltthU8 tenuta (BotIradQer) Bay .. HJIller; B. MaDlvtt, p. 1.11, Pl. 11, FICB, I-I. 
Dimeftriona: length 7-'«0 ,.; .widtb ...... JI. 

Occurrence. - Dlmian ot Europe ~ay la Mob1er 186'l; Perdl-Nleltlen 19111a, b; Manivlt 1911), 
New Zealand (Eel_d!!' 1_), NOIIth America,.1IIDIl .Mdca ~lIIDlette la Martini. 1.8M). 

, , ..... . In <.u.e .. ~u4Ji • .ar_" .... ,-. ~'have-been-··foUDcl · I;n·· "tbe · .. p~. at ··NUI16w . and 
Raecz)'ca. ' . . 



Et.2BIETA GA2DZICxA 

Family· Prinsiaceae liay &; Mohler;' ·1967 
.Genus ERICSONIA. Bmck, 1964 . 

Type species: Ericsonia occidentalis Black. 1964 
Ericsonia cava (Hay & Mohier, 1967), Perch-Nielsen, 1969 

(PI. 39, F1gs 1...;,...2, 4) 

1!"1'1. Coc:c;oUthlUl cavlUI D. lIP.; .w. Hay • H. MtIbl_.p. lIM, .PL . 19&, Ftp 1-3 ·and Pl. 19'1, 
. Figs 5; f, ID, 12; ' . . 

191111a. 1i:1ic80ni4z oaVa Bay & Mohler, 196'1; K. OPercb-Nl$eIl, p •.. 51, PI. ·Z, FIgs 7-,8. 
l:9'1!. Eric.oma cava (Hay • MDbIIer) Perch-N'l~; H. Maniv~, p. 121. PI. 12, Figs 111;-4a. 
It'lli • . E1ic80n.ia ca~ (Hay. et Mobler 116'1) ~~~. lII'1O; H • . B)'lftrickla, . p. 411, Pl. .43, ]figs 

1-41 .. Pt 44, FIg. I, .and PI. _, F.tg. I. 
Dimenriol'l8: leDIth .8-8 p; wldth et.......,,.. 

Remarks. - The ~~al area of d.lstal 8h1eld forms a vast depr-wn filled up with 
calclt1e lIimeUae 'or llTegular grain.: There Is a amaU 'e1UP1Iie openmg 'in the c.enter oC the 
Bhteld. 

Occurrence. - PaLeocene Of Europe (Hay & MoIrJer 1118't, Perch"Nlelsen .1lI89a, M.amvit 19'11, 
B~ llm). 

III the atudy Hea, the &peeIea ball been found in the Paleocene at Rzeczyca and par
cbatka. 

Family EproHthaceae Black, 1973 
Gen'us RHOMBOGYRUS Black, 1973 

Type sPecies: Rhot1ibogyrus caliciformis Black, 1973 
Rhombogyrus cf. caliciformis Blaak, 1973 

- (~.~. ·Fig. 5) 

DtmensiOl'lB: .d.tameter 11 1'; heJght Z p. 
De.cription. - The IIhlllPe 11 Of a IIbBUow c~yx with nonagooal bale. 'l1he wu,ll consists 

of 8 cIoIIe'!y attached elemellitB. The baBal pIaJte CODIIlsta of 9 rbamboedrl.c eIsnm1·ls tadi-lI11y 
armIJged. arid overlapping CllllJDtEa'cllOlekwUe. There i. a IIIlliall opeD!ng in the center Cif the 
b8l8'1 plate. 

Remarks. - 'The mvestigated lI(I8CUneDII He twke .. Ial'_ BB the holot~. FurthenJl()rtl, 
tbe wan appears .omewbat mOll"e lD88Iive tba.il in the origblal material ' described by Black 
(18'13). 

Occurrence~ - nie species dille'],f hBl been recorded in me Albian to Cenomaruan of 
E1l8La.nd . (B1a.ck 19'13)". 

A few Invell\ti'Botecl spea1mem ha'i'e been fiOUnd in the Pa.k!Iocene of the bOJrebole 
ZembOrzyce (poIBlbly, they Me r~Ued): 

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

Lithastrinus flora~is Stradner, 1962 ' 

. 1968. IJthastrinu8 floraU8 Slradner; S. Gartner, p. '7, ~I. 21, F4g. 13, PI. 22, .FigI.- ~,and 
PI. zt, Fig, 12. . . 

1988.. Ltthastrtnua ;fIoralfB SR'oII!IIIDIer; H. Bk.adoner IIr al., p. C. PI. C. 
1818; Lttha.trinu. floraU. stmadner; D_ Boukry, p. a, PI. 21, 11'.1-4. 
1lI'I0I). Ltthastrtnu. floraU8 StriBdne:r lab; P. Rednbardt, p. 7.1, TeJtt-fI&s fI9--JrO. 
1971. Ltthaftrb/lUl floralt. Stll'1adoer; H. lIIIanivd.t, p-. 118, . PI. 11, 11'* ' 3, 7, 7-,11, lit-IS. 
19'111. UthaatrinlUl floralfB Stlracmer 1"; H. T.b.ierabeUl, p. "1. Pl. 7, FI&'B l~. ' . 
Ifml •. Uthaatrinu. floralfB I:!litradn«, 1982; S. 'SbumenJro; ' p. fIl, PI_ 28, Figs 2--4. 
Di71lflnsiOl'lB: diameter I-t 1" 

Remarks • . - Tbe apecJdtc feattu'e of L. floraltBlJI lls ii ... til\rP8d outline in 'lateral view: 
Occurrence. - Aptian to ~ Of EUMpe (Stover 11188, Stl'edner & al. 1.l1li8. Mlmi

V'l.f"· 19'1!1; Th1entein" '.t871, Shumenko 19'18)";" TUl'IIioiim' tiO Campamim of NOrth -Amerl.ca -(Gartner 
11168, SlIIkry 11189).' . 

" ID the-'Study ' area; ' lIOII1e apedmeoi have been t.eui1d.. ion lhe 'CampBDlan at swelow ann 
Dorotka, and tile Miaalltrichtian Of the bOl'ehole 2nllYll. 



CALCAREOUS ·NANNOPLANKTON 

.Fanilly 'i'hor~cosph .. eraceae .&:biller, f939 

Genua THORAC,!SPHAERA Kamptn-er, 1927 

Type species: Thoracosphaera peZagica Kamptner, 1927 

Thoracosphaera deflandrei Kamptmer, 1956 
. (PI. 41, Fig~ 3)· 

11111l1.;· ThOf'cwo.ph4era De/landt'e! IlOV, .,ec:; E, Kamptner, p. ' 4411, Flp .. I--4. 

11181. Thot'CICOsph.aera de/landt'ei KlIIIXIPIIIl«i H. S~, p. M, Text-t1g. ,to 
198'1. Thof'CIcosphCl8f'a defllllldnlll ~tDel'; W; Bay & H; M'obler, p. IBK, PL J03, FIa; a. 
11188. Thot'acosphaera deflandf'. ltaDJptDer; A. R~, p. W! ,PL 63, J'jg. .. . 

1!I'IL Thoracosphaera def1/1narei K.auIpIiIIoeI."; H. ManLv.l.1, p. 112, Pl. 30, FilII 6-11. 

Dimensions: diameter 9-18 ". 

Remarks. - The wall elemen1B are fa4.rly regular and densely paCked; 

38! 

Occurf'ence. - AptIan to Alblan and FiaIeocene to Eocene of Fraooe (Kamptner 11118, Hay 

& Kobler 11811'T_ MaDivdt 0.&'101); · lPaIeocene to ll9Cene !>f. iPolah We..t Carp&thl.ans (RadomBk! 

1888). 
In the IItUdy _, .the lIIPecies h.u been found in the paleocene of. the borebme. Po

dole and · ZembCIt"Q'Ce. 

Thoracosphaera operculata Bramlette & Martini, .1964 

(PI. 41, Figs 2, 4) 

1-' .ThOJ'cwosphCl8f'q. operculatCI Bhimlet.te & M.alrttlm, n. IP.; M. Bramloette &: E. MMt!ni, p. 

. _, PL I, I'JgI ~. 

19811b, ThOf'ClCOlPh4erG operculata iBram1ette &: MartIoi lINK; K. Perch-4N3.elsen, p. UD, . PI. 3", 

Fig. '. . . . 

1l1'l'i'. TIioracosphaera operctdata Br.amlette &.Martidt;it . .Jafar. Fdg. )-la-d. 

Dim8Mwns: cUameter 11-20,.. . . 

Remarkl. - 1'tle wall 1& buiilt up by numerous, eir~ pedorated eilemenm olo8ely attach

ed one to anocther; the apert<l»'e ts endrd.ed by aD. imperforate rim COIIlIl&1ILnI! .. of small 

irregular e!lemeD1B. 

Occurrence. - Danioan of Denmal'k, FlIBIl08, '1'ImM!IB, the United States (Bramle\;te &: 

Mar·tint 1_), eod Germany (Pere.b..lNdelllen 1\1611b). . 

In tbe atudy area, the 8pec1es hea been found in th~ uppermost ~lchtian (Zyrzyn 

"ed8) and Paleocene of tbe bIOrehOl.ea Zyrllyn and zembO.i:zyce. 

ThoTacosphaera saxea Stradner, 1961 
(RI. 40, Figs 1-2) . 

1881 •• TIioracoaphGet'a "area 1nO'V • .tpeC.; H. Sllnldner, p. IN. Text-flg. '11. 

186'l • . T~r4coBphaera saxea S.~i W. HtlY &: H. Mohler, p. 111301, Pl. 208, Fig. 5. 

1988. TIioracosphaera 8ax8a Slndner; A. lIoadoIDImi, p. 11'1'1, PI; 63, Fig. m. 
19'1'1. ThMacosphaet'a saxsa stradner; S. J'atar, Fig. 2-4a-d. 

Dimensions: d!ameter M-4O ". 

Remark,. - SpherPca1 ·form COIIXI,PClIIed 01. numeroue, lrrecuJar, den8ely packed elements. 

The ~et. among lItr~ctural elemem. are z1gmk-llJre, aDd tile WIairI IlUl'face iI raugh. N() 

aperture··lru been eva- oIlBerved. . 

Occurrence. ..- 1PaJ.ecc_ of. ·AUI!I!tl1a (Sw.ooner 1861), ~ce (IJIIy & Mobler 198'1), and 

Nartt:h America (Jaf.ar It'l'1); Paleooeoe to EoceDe of. Polish West Ca1"patbllms (Radomsld 1988). 

In the Irtudy .. ea, the apedee hall been . found In the Pta1eocene at Rzeczyca. 

Thoracosphaera Jongiuscula .sp. n. 
(Pil. 40,F,igs 3--4 and PI. 41; Fig. 1~ 

HolOfypus: PI. a, Fig. 1. . 

PciraiYPUB: PI. . 010, Fig. ". ' 

stratum "ftlincum: Paleocene. 

LoCUB tlIpt,cus: Zemborzyce, western part 9f the Lubl:l.n Upland, Cellltlral POlImcr. 



362 ELZBIBTA GA,2PZICKA 

Deritlatto nommta: I.oa11n Jongiu.cu!ua - !akly lonfI: after eIonS&tie outll.ne. 
DiGcmoata: C)"lIDddc IIbape WWl 1"OUDded ~: wail CCIII8I8tinC- of IlUDleroul, deDII8ly packed 
polySODal elemen.ts. -
Dtm~: leaath a-.u; p: wldth .-- p. 

Description. - The sh8jpe lis cy1d.ndri.c with rounded ends. The wall cons:Is"bs of 
ntJ'lllel'OUS, PO!YSQna'l, densely packed elements ca 0.5 .. in diameter. No aperture has 
been observed. 

Remarks. - The .new speeies resembles T. dejla.ndm ·in bath the 8~ and 
arrangement of st.ruc1ural elements but the genenrl shape of. specimens appears 
quite differential. 

OCCUTTe7lCe. - ca~anian at .Su!ej6lw, Lawer Maastrichllian of the- borehole 
Ozar6w, Paleocene of theborebole Zembor2yce. 

Family Braarudo5phaeraceae Deflandre, 1947 
Genus BRAARUDOSPHAERA DefJandre, 1947 

Type speci8: Braarudosphaera biegeloWi (Gran & Braarud, 1935) 
- Deflandre, 1947 

Braarudosphaera bigelowi (Gnm & Braarud, 1935) Deflandre, 1947 
.(Pl. 44, Figs 1---3) 

ltM. BraanIdosphGMa big8lowt (GnIn et Braar.ud) Deft.; G. DefilBDlk"e ... C. ~er.t, p. 51, Pl. 10, 11':1,. 8-·.13 and PI. 13, F1lp 7-4. 
1918. BTCI4rudoaphaerll blgelowt (Gran AI Br~): S. a.rtner, p. oIlS, Pt. to ~. 11; PL 111, I'tg. 3, 

PL 18, Fig. 8, PL 18, Fdg. 7, Pi. :aD. P1C. 4, aDd Pi. 11, FIg. 8. 
1918.. Brllllrudoaphllerll big~ (Gran AI BntarUd 1l1li) IDeflandre 1Mr: K. Perch-Nlellen, p. U, 

Pl. 31, Figs 1-11. -
11188. Braarudoaphllerll blgeJowl blgelowl (Gl'IaIl AI Braarud) Jle!f1anOOe; D. Buluy, p. lIS, PL :16, 

Ftp U~. 
1971. BrllllrudoaphaulI blgeJowl (Gnm ,. Br,aarud) Deflandre; H. JlaniWt, P. 125; PI. I, Ftp 

13-:'14, 16. - - -
Int. BrClllruoo.ph4er« btgeJoWi <Gran et Braarod, 1_) De1IaDdre, 1911': S. SbumeDko, p. 

'10, PL J'l, Fig. 2. 
Dlmensions: ddam6tar 7-15 p. 

Bemlzf'Jes. - '!'be 1nvelll:JCated JlM!des It! relUlar pell4a801l8'1 In 1JU'tl1ne, -built up by :s 
ldenfllcal rhomboddal plats cJ.oeely alltaCbed ooe to -another. The illitUl"eB lII."e IItniIabt and 
d1IoI*net at both .tdaI 0« a COCCQIttb. 

Occurrence. - Crataca>UI (G6rka LIIIIS, -Pen:b-Nlel8en 11118, ManlvJ.t 19'1J., TblerateUl 1117S, 
Sbumenko llI'M) and Tertiary of l!llJrDpe (Deflandre Ilr J1er-t 18M, Hay ,. Mabler 1967, -RadomIIkl 
1988, Percil:..Nle1M11 1N8b); SaotOnd.Im Ita Ma..aichtim (Gartner 1_, Bukry a.) aDd pa!eogene 
of North Amectaa ~amleIt1z ,. SuQlv-. .1881, SUlll.van 11184). 

In the lRUdy area, the JIIPeCIIeII ha. been tIound lI&I'ely m the C8mpaD1an and MaM1jrlch
tIan at Dorotka. Pewlow«le, -KalliIzanY, .8Qd Nall16w, and _ CQIDtDODly In all the IIDIfjIlee Of 

PaJ.eocene :age. 

G~us BIANTHOLITHUS ·Bmmlette & Martini, 1964 
Type apecies: Biantholithus sparsus Bramlette & Martw, 1964 

Biantholithus sparsus Bram1ette & Martilli, 1964 

IBM. BlantholUhua apa.nus Br.amleMe ,. IMaRLDi, .0.. Ill.: lII. Br8DI1Qte cl E. ~ p. SOli, 
PL t, ~1I1~. 

118110 • .8Ia"'OOWh_ 8p4r.UI BMmloatte .. :MiIrtI.Dl, 1984; X • .Peroh..N'lelMn, p. .., IPL 8, rip J...-a, 
10 and Pi. 7. !'lIB 3-10. 

11'n. BillntholHhua 8p4rsu. BraInletIte ,. JIIa1"1linl; H. iMaoI.v'.l:t, p. In, Pl. U, Fip ....... 
1m. -BlantOOlithu • • P1lr8UI Bramlette et MartiDl, lIMIt: is. SbumetlJr.o, p. 'U. PL ft, IllI. 4. 
Dlmemton.: cHameter 8-U p. 

-KetrI4rrc.. - 'l'IIe lPecMIJc felllturea of B. 8p4rSU. are lta ak'cIuIa." outline with denticulated 
edIe -due to the r.dal 'CraDIemeot of 8 COII.ti~--cm~---. ckM:lnrJIIe.-d:IRIe~ -of 
the s.lnJctur'.a1 el8l11el1w. 



ACTA CEOt.OGICA POLO, ICA, VOt.. 28 E. GA%DZICKA, P I.. ~! 

U~r Maastrich'tlan PTed.~cosph,aeTa cretacea (Arkhangelsky) 
1 - proxImal vle.w, borehole %~yn (depth 115." m), X 4,500 
2 - prox1mol vie w, 2ynyn (depth 110.2 m), X 5,400 
3 - proxImo.! vie w, Podo\e (deplh 53.7 m), X 8.000 
.. - proxim a l vJew, %yrzyn (d p t.h 1211.1 m), X 9,000 
5 - latuol view, Zyrzyn (deplh 128.1 m), X 8.300 
6 - dlstol vJew. Zetnborzyce (depth !Ol m). X 8,300 
7 - dlstlll view. Zyrzyn (deplh JlS.4 m), X 9,000 



ACTA GEOLOG ICA POLONICA, VOL. 18 "E. GAZOZIC K A, PLo 22 

U,pper Maastnichtian species of Prediscospho.ero 
1 and 2 - PrediscosphaeTo pTopinqu(1 (G6r«a), distal view; borehole Zemborzyce 

(d~th 74.8 m); X 9,000 
3 - PTediscosphoeTo propinqua (G6rka), proximal view; Lucimia ; X 8,000 
4 - PTediscosphoeTa cretacea (A,rlk hangelsky), latera l wew; Lucirnia; X 8,000 



ACTA G EOLOGICA POLONICA, VOL. 28 E . GAtOZICK A, PLo 23 

Uppec MINIslricntian species of Prediscosphae-ra 
I - Preduco~haera stoven (Perch-.Nteiscn), dlsUll v iew; borchole tyrzyn (dcPLh 115.4 m); 

X 9,OOC 
2 - Pr8dlsco~haera s'rra!a ollI , p roximal view; Nasll6w; X 8,000 
3 - Predlscosphaera s!ovGr! (perch- lels n), dLstaJ view; Podolc (depth &3.'1 m) ; X 9,000 
4 - Predlsco~haera serrata Nol!I , proXimal vJew; asll6w; X 12,300 
5 - PredlscospllaGra .IOV rl (Perc:h-Njelscn), dls ... l \I cw; Zembon yce (depth 74.8 m); X 9,000 



ACTA Ol-;OLOO ICA P OLON ICA, VOL. 28 E . OA1oZICKA, PLo 24 

er Maast.r.ichti:m Cribrosphaera ehTenbergi Arkhangelsky 
1 and 2 - I'Oximal View, boreho!e Podo e (depth 45 m), X 6,000 
3 - d istal v,iew, ZY1'2yn (dept h 110.2 m), X 5,400 
4 - d istaJ view, P OOo e (depth 53.7 -m), X 9,000 



ACTA GEOLOG ICA POLONICA, VO L. 28 E . GA20ZICK A, PLo 25 

Cribrosphaer4 eluenbergi Arkha.ngelsky 
1 and 2 - distal view; Lower Maastrkhtian, borehole Otar6w (depth 71.7 :n); 

X 7,208 
3 - proxlmal view ; Lower Ma astr·icllti an, Oiar6w (depth 2.4 m); X 8,000 
4 - d istal view; U;pper Maasbrichtdan, Luc· in ; X 8,000 



ACTA GEOLOGI CA POLO ' IC A, VOL. :la "t: . C;A tOZICKA, PLo 28 

U~er Maas1>richlian NephTolithus trequens G6I1k a 
1 - pr ·mal v.iew, borehole Podo e (depth 45 m ), X 3,600 
2 - d istal iew, ZyrZYll (depth 126.1 m), X 9,000 
3 - prox.imal v iew, Podole (depth 45 m), X 6,000 
4 - distal view, Nasil6w, X 6,000 
5 - prox·mal view, Podo e (<llWth 53.7 m), X 6,000 



A CT A GEOLOGICA P OLONICA, VOL. 28 E. G tDZICK ,\, PLo 2; 

1 - Nephrolithu.s s:;." proX'lmal view; !per Maastricht.ian, Kazimierz; X 6,000 
2 and 3 - Nephrolithu.s sp., ,prox 'mal v iew; Upper Maa5trichUan, borehole Zyr.z.yn 

(depth 115,4 an) ; X 9,000 
4 - Cretarhabdus cl. surLTellu.s (De!lalldre), dl.,tal view, Lower ~aast~·chti an.. Ota

c6w (depth 71.7 an), X 7,000 



ACTA GEOLOGICA POLONICA, VOL. 28 E. GA2 0ZICK A. PLo 28 

1 and 2 - ArkhangeLskiella cymbiJonnis Vek.s hina , d istai view; Upper Maastrich
t iatl , boreho e fPodole (depth 53.7 m); 1 X 4,500, 2 X 5,400 

3, 4, and 5 - GOTtnerago obliquum (Stradner), distal view; U,pper Maastr ichtian, 
Zemborzyce (d pth 101 m); 3 and 5 X 6,000, 4 X 9,000 



ACTA G EOLOGICA P OLOXICA, VOL. 28 E. GA t.OZICKA, PI... 29 

Upper Maastr·chUan ca k:areous nannQ,Plankton 
and 2 - BToinsonia paTca (St!"adner), prox!.mai view; borehole Zemborzyce (depth 

101 m); X 5,400 
3 - ATkh.angelskieUa cymbiforrnis Vekshina, proximal view; PocIole (depth 45 m); 

X 5,000 
4 - BToinsonia paTca (Strad."u~r), proximal view; Nasil6w; X 8,000 
5 - Kamptnerius fflaQniJ1CUS Dclland.re, lateral view; Zemborzyce (depth 101 m); 

X 4,500 



ACTA GEOLOGlCA POLO ICA, VOL. 28 E. GAtOZICKA , PLo 30 

I - 0 BrolnsonlG dlstlnc:ta (Shumenko), prox imal view; Upper ostrlchtlan, borehole 2y-
rzyn (depth 126.1 m); X 9,000 
b Rh~odlscu, SI). , proxJmel view 

I - Arkha.ng IsklellG ethmopOra BukTy, distol view; Upper MDosulebtJ n , 2yrzyn (dep~h 128.') 
m); X 9,000 

3 - A rkhangelSklella speeUIOla VeksIVn8, d ls~ 1 view; Upper Maastr lehtlan , PodOle (depth 
53.7 m); X 5,400 

4 - Brol7l3OnIG parca (St.rodner), d tol view; 1..OWer MllUlr!cbtJan, Otor6w (deptb 2.4 m); 
X 13,0111 



A CTA GI!:OLOGICA POLO:-lICA, VOL. 28 E . GAZDZICKA, PLo 31 

1 - GaTtneTa.gO obl£quum (Stradner), .prox imal view; U,pper Maastl"ichtian , borehole 
Zyny (dElPth 115.4 m), X 9,000 

2 - Kamptner ius peTcivalii Bukry, d~1 view; Upper MaastrichUan, Zyrzyn (d~plh 
126 .1 m); X 5,400 

3 and 4 - K ampt-nerius mal1nifj.cus Deflandre, prox imal v iew; Upper Campanian , 
Sulej6.w; X 5,400 



ACTA OEOLOOICA POLO. ICA, VOt.. 11 

S 
1 MId 3 - BrolnaorWl 1a.l4 ( 

X .~O 
2 and 4 - Brolnaonl4 parcel <Stradn 

X 8.000 
G - B ro Monla parco (Str dn r); r c.~ 

OAtDZICKA, Pt.. 

Podol (dept h 45 m); 

tlMI, Oiar (d th 71.7 m); 

, SW J6w; X 3,800 



ACTA G EOLOGICA POLON ICA, VOL. 28 E . OA ZOZ ICKA, pLo 3:1 

U,pper Maaslr 'cnlian Broinsonia criorQta sp. !,. 
- a d istal V,iew; Lucimia; X 8,000 

b L ithraph,i.dites quadratus B ramlebte & Mar l1 . 
2 - hoiotYa)e, distal v iew; borehole Zyc:zyn (depth 126.1 m) ; X 9,000 
3 and 4 - distal view; P odole (depth 53.7 rn) ; X 9,000 
5 - paratype, pl'ox.imal v iew; ZYMyn (dept h 115.4 m); X 9,000 
6 - prox.l:mal view ; Zyrzy.n (depth 126.1 m) ; X 9,000 



ACTA CEOLOCrCA POLOo °rCA, VOL. 28 E. C A tOZ;CKA, PLo H 

: - CorolU!hlon 4I:rlguum (S!rad er); Uppe r hastrlchl l n . borehole 2 yrzyn (depth 128.l 01); 
X 9,0041 

2 - CorolUthlon e~guum (Str.adner); Lower ~aast.r l<: a n , Otar 6w (depth 71.7 m ); X 9,000 
3 - Corollllhlon Thomblcum (SITadne.r Adamlker); Uppe r oM osU' lch t1an , lLuclmJa ; X 8,001> 
4 - B I$cutum 19notum (C6rk ), d.lstal v i w ; Uppe r !Ma Slrlch n , POOole (deplh 45 m ); X 6,IJI)Q 
5 - RllomboglfruS er. ca ltclformls Black , dlstaJ view: Poleocene, Zemborzycc (depl,h 49 m) : 

X 8,000 
6 - Blscutum 19notum (C6rka), proxim al view; Upper 

m): X 8,00{, 
aslrlchUa n, ZembOl'zyce (c1eptll 101 



ACTA GEOL OC ICA POLONICA, VOL. 28 E. GAtOZICKA , PLo 3~ 

1 - Wal%nauG,14 dentato (Shumenko), pr oxdmal vie w ; 
(depLh 115 .• m ) ; X 9,000 

2 - ?P, d'.co.phoo,o sp.; Upper Maoslr lch tlan , Zyrzyn (depth IU.I m); X 9,000 
J - Wa lz/lauerla barne,oo (Bloc.k), proxlmal view ; U pper Campllnlan, SuleJ6w; X 5,i500 
~ - Wat:nau rio borneso (BI ck), dlatal v w; Upper Maasl.rlch tlan , PodoJe (deplb 53.7 ID); 

X 9,000 
5 - Walzoo u Clrla bo,no.fo (Black), dlstol v ie w; U pper MaoSlrlch lltan . Zynyn (deplh IdO.2 m); 

X 9,001. 
6 - Wal:nouerl4 borne.foe (Black), dlstal view; U pper MODS lrlchllan , NOsU6w; X 12,000 



ACTA GEOLOGICA POt.oXICA, VOt. . 28 E. OA?'DZICKA, PLo 34 

M oTkalius ciTcumTadiatus (Stover) 
1 - dlst.al vtiew; Upper Maastri.chtJa.n, borehole ZyrzYIl1 (depth 115.4 !n); X 9,000 
2 - p roximal view; Upper M aastrichtian, .Nasil6w; X 12,000 
3 - 'proXII.mal view; lPaleocene, Rzec-zyca; X 8,000 
4 - [proximal view; Paleoce.'le, Rzeczyca; X 10,000 



ACTA G~:OLOG;CA POLONICA, VOL. 28 

(FIaleocene M arkalius inversus (Detlandre) 
1 - distal view, Rzeczy ca , X 7,000 
2 - coccosphere, Rzeczy<:a, X 6,000 
3 - prox imal v iew, P archabka, X 8,000 
4 - coccosphere, RZec2.Yca , X 6,000 

E . GA:2.DZIC KA, PLo 37 



ACTA OEOLOOICA POLO:-;'ICA, VOL. 28 E . OA20ZICKA, PLo 38 

Biscutum constans (G6rk a) 
1 - prox!..-r.al If' ew; U~r Ma3strichtian, borehole Zyrzyn (depth 126.1 m); X 9,000 
2 - distal view; Upper Maastric.htian. Nasil6w; X 11 ,000 
3 - d istal view; Upper Maastrichtian;, Luoimia; X 8,000 
4 - distaJ view; P a eocene, Ze.rnbon~e (depth 49 an); X 12,000 
5 - d ista l ~ iew; Upper MaastrichtiBn, Podo e (depth 53.7 _To); X 7,000 



ACTA Ca:OLOGICA POLONICA, VOL. 28 E. OAZOZICKA, PL. 39 

1 - Ericsonia caVa (Hay & :v1ohler), d is tal view; Paleocene, Rzecz.yca; X 8,000 
2 - Ericsonia caVa (Hay & Mohler), d is'ial v iew; Paleocene, Parchatka; X 8,000 
3 - L ithraphidites quadratus Bramlette & Martini; U.pper Maasctrk:htlan, ~asil6w; 

X 11,500 
4 - Ericsonia cava (Hay & MoWer), coccosphere; P aleoce. e, Rz.eczyca; X 6,000 



ACTA G EOLOGICA POLO!);ICA. VOL. 28 E. G AZDZIC KA. PLo 10 

1 _ Thoracosphaera saxea Slradner; !Paleocene, borehole oPodole (<Iepth 29 m); 
X 3,000 

2 - Thoracospllaera saxea Stradner ; Paleocene. Rlzeczyca ; X 6,000 
3 - Thoracosphaera longiu.scula sp. n .; Ca~nlan, Sulej6w; X 3,000 
4 _ Thoracosphaera longiu.scula sp. n . pantype; Paleocene, 'Podole (depth 29 m); 

X 5,500 



ACTA G EOLOGICA POLO ICA, VOL. 28 E . GAtOZICK A, PI... H 

_ T horacosphae ra longiuscula sp. II"I ., bo otype; Paleocene, boreho e Zemboo-zyce 
(depth 49 m); X 5,500 

2 and 4 _ Th oracosphaera opcrculata Bramlebte & Mamini ; U,p,pe.r Maast.richtian, 
Zyrzyfl. (depth 97 m); 2 X 5,400, 4 X 9,000 

3 _~ T horacosphaera de/land-r ei iKamptner; Palooce."e, Zemborzyce (depth 49 m); 
X 7,000 



ACTA GEOLOGICA POLONICA, VOL.. 28 E. G A2DZ IC K A, PL.. 4Z 

Upper 'Maastrk:hblan calcaceous nannoplank lon. 
1 _ Mlcror/labdulus dllcora tus D e!lllndre ; borehole P Odole (dcpl.h 53.7 rn), x 6,000 
2 _ Mlcula nU. d ccussata Veluhlna, Zynyn (depth 1,10.2 rn), X 2.700 
3 _ Mtcror/labdulu~ blllgl.CUS B Y & Towc, 2y:zyn (depth ! 1504 rn), X 9.000 
• ;l:ld 6 _ Mtcula docussate v eksh!na ; Zyrzyn (deptb 1.28.1 m); 4 X 6,000, 6 X 0,000 
~ _ MartltastcrHes f'urcatu,5 Dc!laDdrc, Zyr"2ytl (depth 110.2 rn), X 9,000 



ACTA GEOLOG IC A POLONIC A, VOL. 28 E. GA ZOZICK A, PLo 43 

Upper Maast.richtian species 01 LitllTaph.idites 
I nod 2 _ Lllhraphld ltes quadratlU Bramlelle & M.art1ni , LuclmJa, X 8,000 
3 _ Llthraphldltos quadratua Brarolette & 'MartinI, borehole Zy rzy n (depth 115.4 m), X 5.400 

4 _ Llth raphldttes grossopectlnatus Bukry, Zyn yn (depLh 110.2 m ), X 9,000 
5 _ Ltlhraphld lles carniolensls Deflandre, Zyuyn (dC'Pth QlS.4 m ), X 13,500 



ACTA GEOLOGICA POLONICA, VOL. 28 E. C 2DZICI< A, PLo ~J 

Paleocene oaJcareous naMopla.nkton 
1 and 2 _ BTaarudosphaeTa bigelowi (Gran & Braarud); R7.eczyca ; X 4,000, 2 )~ 

8,000 
3 _ Bra.arudosphaera bigelOWi ( G NlO & Braarud), Parehatka, X 8,000 
4 - GonioHthus tLu.ckigeTi De:mandre, .Nasil6w, X 10,000 
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Occurrence. - :DaIIJlaD of ID..-rk, ft_, ItIIe UDitec1 statel (Br.amlel\le & IbI:1inl 1 .... 
Ha,. & MbhJer 1Nl', ~ _1888a, ~ 1J'I1), IMld Crimea fSb1V!M!1!!!ro 1WIIJ). ' 

ID the 8ludy areR, .. few ~ bIIve beI!a fcJuDd in the lPaleiOCene at N..n6w. 

Family GonioIithaceae Defiandre, 1957 
Genus GONIOLITHUS Deflandre, 1957 

Type species: Goniolithus fl,uckigeri Deflandre, 1957 
Goniolithus jluckigeri :Demandre, 1957 

(PI. 44, Fig. 4) 

1...,. GonioHthul cf. G. f!uckfQe" Deaandre: W. iBIa,. a. H. ~t· p. 11118, IN. .. 1'"" ...... 
1J1JIIG. Gonioltthus flucldgeri !Df!Blllldre, tI.'III'J': 'K. ;fIercb-N1eIIea, p. G, IiU. e, lNIII '1~. 
Dimenstons: ~cser ~,.. 

aemGrks. - Il'he 1IIBU ~ of rectiaDSDIar ~, while the oentMl area S. fllled 
with mnall grams. 

Occurrence. - DlmleD of JftDee ~,. • Mob1el" 181'1) aa.d Denmark (percb-Nie\Mn 11189G). 
In the etUdy oana, the apec:iee ... been fI:Mmd In tile p~ne' _ N:aSJ16w '&Dd 'RzeCZYCB.· 

Family Fasciculithaceae Hay & . Mohler, 1967 
Genus F ASCICULITHUS Bramiette & Sullivan, 1961 

Type species: Fa8cicul~thus involutus Bram1e!te & ~ul1ivan, 1961 
Fasciculithus sp. 

Dtmmetona: d1emeller ~ 1': ~ .... -. ,.. 
Rernar,"- - The d.nVeB~ IIIIJ8dmeDII 'MIl'e ltucHed exclull.vel7 UDder .. l1Ibt J:ldmoscoPe. 

The IIbort proximal coloumn wdJtI1 CGDCav.o-convex EIIIdII appea;ra typical of the ~ r. t1Im
penlformts. :aowe_, the pre8e1llt autha.' could bardly deIte1'mtne wh~ber the columa surface 
la IIUlOOth, or CJrnamoBllted _ in r. tnt/oluM. 

Occurrence. - A few CM""merw !rave been found in the Paleocene of Na.i16w aDd. Par
chatlta. 

Family . Microhabdulaceae Deflandre, 1963 
Genus MICRORHABDULUS Deflandre, 1959 

Type species: Microrhabdulus decoratus Det1andre, 1959 
Microrhabdulus belgicus Hay & Towe, 1963 

. (PI. 42, li1ig. 3) 

1983. MtcrorhabduluB betgtcUB Hay "" ToW>e, n. lip.: rw. Bay & -K. ToWIe, p. 911, !\l. I, FIg. 1. 
urn. Microrhabdut". belgtcus Hay; ·S. ISbiafIk .5: !H. 'Stradner, 'Po M, Text:-tfC. 3. 
111'1:1. Mtcrorhabdul". betgicuB Hay & Towe; 'E. GatdEic'kia, Po 418, ~ 8, FIg. 4. 
111'18. Mtcrorhabdulu. belgicouB Hay et Towe, '1\183; B. ShulllA!llllklo, p. M, pI. Zf, FIa: 1. 
Dimenatons: len&th ...... 10.,.; width OIl 1.1 ,. • 

• .Remarks. - 'I'Ilel'e .. e eIoIIiIDate mctIetmct grooWII et '&be aurf.ace •. '111e $edo1IIc feeture 
of M. betgtcua oIII'e equ.td1ll&aDt; daIB, each one ~ of I rilombotdal CQlftaill. 

Occur.rence. - :'l"\WII1ta'n tbO :M'.aIIItricb.tIan of Europe Play "" '!'Owe 1981, BeInlIB,rd.t llN18, 
Noil _, 8humeJliklo '111'18): COI!Idae!an otp ~ of NoOC'tb Amedca (GartDer 1888, Bukry 
1981): JIIaaIItrIIdlt68ll1 of Egypt (ShaIfII.k& I&tr.adner Itn). 

la tile lItody tIn!I8, . the apealea baI ibeen f.otmd ulllOCllJlolDlC)y 4n the Campanlan at 8,UleJ6 ... 
aOO C.,.ca • .aruI. the MlaalUic:htilln at 8adJr.ow!.ce aDd m the bot'ehOle :t::JTZ711. 

Microrhabdulus decoratus ,Deflandre, 1959 
(PI. 42, Fdg. 1) 

19'IU. Mtcrorhabdutu. de4:OratUI Der1aOd.re 11_; .ID. 1NlOil, p. ... IfIl. .. l'1l8I 'I, '1J-..U ,[cum 
811ft.] • 

• 
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II'D. MicrCif"habdulUl de.coraws DefJandre; .it. MaDt'Yiit, p. 1118, IP1. 18, FlgjI:.l~. 
IP1'8. Mtcrorhabdulu. decoratu. Ddlandl"e, 19GB; S. BbumenkD, p: M, PI. ~, Fig. 2. 
DtmenaWna:· Ienllth ·12--22 1'; .width c .1..5 1'. . 

Remarks. -- 'I'Ihe lIPeclfie length of M. decorawa appears ha1"llly recogn1zeable IJ'Ince moat 
lPecknens are probablY br~. 

Occurrence. -- Cenomanlan to MlIIII!IItrl.cbtdan. of Europe (Deflandre 1959, G6rkla 1983, Sram
leIite '" :MIa.rtlnl 1SMN. .ReI.nbardlt llIII8, Pel."ch-NjeliIen 1988, Nuil1 lPI'D, Manivit 19'11, Shumenko 
IP1'8); Campanf/an- to :MiaUtt"1ch~ cl North Ame.tica (Gartner 1988); Malllltrichtian of Africa 
(Bramlette '" Martl.n.i -19114). and AUll.traUa (DeflaIldl"e 1959). 

In the -.udy lII1"eIa, the ~ has ~ found in m05t 811-~leB of Campandaan and. 
Maastricll:llltan .age. 

MiCror1J.abd~l'Us 8tradn~i Bramiette & Martini, 1964 

1!MH. Microrhabdul'Us strooneri &amlet4e " Martini, o. sp.; M. Bramlette '" E. ¥artlni, p. 318, 
PL 8, FiII8 ~. .. 

18'Jt. MtcrOThabdulus stradneri Bramle1lte '" :Mal<t1I2I4; B. ManJ.vd.t, p. 129, PI. 18, Figs ....... 
1978. Mtcrorhabdulus stradneri Bramlette et Mar!ll:ni, 19&1; S; ShUmenko, p. ·IN, PI. M, Fig. 5. 
Djmemtons; ,l~ ~ ,to 311 1'; 1\',i.~ 1~5-.2 ,.. 

Remarks. -- Under pomrlzed ligIJ.t, M. stroonerid4:ffers from M. decOTatus in triangular 
ah&pe of :the )ight 'lIegmen15 1I;Y1DIDe't.r!l- relative '11 @tinct dark groove _ CIlIIICIll"dant w!.th the 
coccoHltb aD. Ful"1tb~DIIOI"e, M. strooneri is somewhat _ger than the latter. species. 

Occurrence. -- C80mpanIain to lMaastricbtlan of Europe (Sramlette " Mart:I.ni 19114, Manivit 
19'11, 'Shumenko IP/'8); MBlastrWhtlan of NQ1"·th A.me11\Ica IIIIld. Africa (Sr1Imlette " iMBD."t:Ln1 19M). 

In the study area, the specdes baa been found l'o8reIy in the Campani-an at Dorotka, CIlIzy
ca, and Kal.ls2lllny, and OOIIIlIlUlII1Jy In the iMaIa8tri:dltdao 'lit Luclmia and Bochot-n.lca and In 
the borehalee 2yrzyn and otlll'6w. 

Genus LiTHRAPHIDirES Defland.re, 1963 
Type species: Lithraphidites carniolensis Deflandre, 1963 

Lithraphidites carniolensis DefLandr'e, 1963 
(PI. 43, Fig. 5) 

19'11. Lithraphtdttea ca1"niolenris DeflaDdre; H. M'IIDlv;t.t, p. 130, PI. 18, Figs 13--15. 
19'1'3. Uth1"aphtdttes cl&rniolensis Deflandre; 13;. lPriIeWIBlder, p. 20, iPl. n, Fdg.8. 
1W111. LithraphKUtes carniolensis Defiandre; E. Gaf.dlzicka, p. toll, !PI. IJ, Fdg. e. 
19'1l1. L'thraph~ttes car~iolensi8 Defl&ndre, 1983, S. ShumenkO, p. 86, PL 3&, Fd.gs l1--li. 
Dtmen8lons: length B--«B 1'; W;Idth 1.5--2.& 1" 

Remarks. -- Most ltnvest:lsated lIPeclmens are c 10 I' Jong, whlle their acute ~ds indicate 
their oomp1eteneas. COJlIIIpecI:fd.c. mdLvld'U1a.18 of compai"able length were reported by Gairtner 
(1968) from tile campanl;an and iMlWJtr/lJCbllWm of the UIDted fStlrtell. This Indicates a conside
rable dec~ In len&th relative 110 the older l"epIl"eseDtatives of the species; in fact, the Upper 
Aptlan holotype is llII 1" lQllg 8IIIId the ,MbIIIIIn h3'!Potype (Straooer " at. 1988) is 29 I' long. 

OccuT1"ence. -- BerriaBian to iMsiI.atrl.chtlJao CIf EllIl"ope (S!radner " al. 198~; Mani* 19'11~, 
Priew.aIdJer 1lI'i8, Th4erstein IP1'03, Sbumenko mS); Coniacie.n to Mautrichtian of North America 
(Garllner 19l1li). :. 

In the stUdy .area,' the species bias been fOUnd uncommonly in the Cam~n lilt rio..-otka, 
and the ~ at NuU6w and In the borehole 2yrzyn. 

Lithraphidites grossopectinat'Us BUIkry, 1969 
(Fa.. 18, Fig. 2b. Pl. 43, Fig, .. 4) 

19119. Uthrciphtdites l1"ossopecttnatuB Bukry, n. lIP.; D. Blllkry, p. 88, PI. 40, Fjg. a. 
1lI'1l. Uthraphtdttes groBsopectinatus Sukry; H. ~t, p. ISO, PI. 1.8, Fig. 12. 
m3. Lithraphtdttes gTo88opectt.natus Buuy; H. Pl'II.ewalder, p. 2&, PL 12, Fig. 11. 
19'15. Lithraphtdttes l1"OSIIOpectmatus Bukry; E. -GaidzickJa, p. toll, PI. 11, Fig. 3b. 
Demensions: length ,,--. 1'; WIIIdJh z......s 1" 

-. . Remarka. ,.... ,·ne sPecific featUl'e of L. grOll8opectinaws is the occurrence of numel"OUS 
procellllell on lists formfing a BPeCImen. 
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Occurrence. - .upper ~ of I>eDmlll'k (~ 11119), I'raace (IIan1vit l8W.), and 
A.uStrl.a (Pi-iewalder 1II'1II). . 

In the .tOOy area, the lIfrM'CiEs . hllll beep. found in tbe Upper l\Ilaaltrtob:1IIan at Ndil6w. 
and. in tb,e boI'eho.leIII' 2Y- : ... d ·Z4!ImbMZyce. 

Lithraphidites quadratus Bramlette & :Mar,tini, 1964 
(Pt 33, F~;lb •. Pl. '39~ Fig. :i, arid P1..43, FiJIS .1~) 

IMf. LUhr/lPhkltu_ QUClcSr/lM Bt~ &< l\Il.artlll!l, n~ lIP,: M. B!1Mn1IIt~ & E. JooIalIt:iD4, p . . 310. 
PL I, ne- 14S-1'f 4IId IPI. 'f, V!g. I • .. ' 

11'l'S. LtthraphtclUea Q1UJcIr/lM BramleUe ,. ~: H. Priewalder, p. 10, PI. IS, I'i8B 1-1. 
Wt. Ltthr/lphtclttn quadr /lM Bnlmtette a: Miaortlol; E . GPMzIaIra, _p o _, PLI, FIg. 34. 
19'1&. LtUlr/lphtclttn quadratus BrIImleUle et !Ia'Itini, 18M~ 'S. Shumenko, p. _ , Pl St, Fig. la. 
DimeMlon8: lengtb '1~1lI p; width 2.1-4 /I 

Remarlc8. - In tile .Udy area, f01'IllII intermediate from L. cczr"to&enBW to L. quaciratus 
occur !In the Upper C.ampa!lltan and IDwennlllft MilllllatrlLchtl.an. TheI.r J.aaDmae are Danower and 
lon,er <tban ID L. quGjclra,tus but ttIA!d.r endII appear typwal at that ~. The,. occur 
exc1U1011ve1y i!ll the Upper Campaman and lowerlIllOlllt l\IlaaatrlOOhtl.an Where ~rue L. quadratus 
is rtWI ~. '!'hUB; they may repre8ellt B'n mtermediLate stage of the ph,tetl.c IDle. 

Occurrence. - Malllftrl.cbtl.an of Europe (Bram1~te & Martini 1"" Pa"ch-.Ntelsen 1968, 
M'.anlvllt · l8'll, R11'BWaader ilm, 'ShumenklO 19'118),'·:N«tb ' Amer~c:a .(Garmer l88II), and Africa (Bram
lette ,. lIIlar,mt 1981, Bhafik & ~t:rIadnfJl' ·111'/11.). , \ 

In the atudy wea, the:: ~e.· " b~, fquod , m ..n. we sam.pleil 'of lIIl;a,aa"nchdan a,e • 

. Gener~dncertae 81aeS 
Gen~ Lf,lCIANORHABDUS Def.Ja.ndt~, 1~59 . . 

Type species: Lucianorhabdus cayeuxi DefJ.andre, 1959 
Lucianorhabq~s cayeuxi Deflatndre, 1959 

19119. LuciaftO'l'habdu8 cal/euz, n. 16).: G. 'DefllaDd'l'e, p. la, E'J.. 41, Fill U-4II. 
197Gb. LudanorhabduB cal/eun nem.llllldre 011II1II; 'P. Bemhardt, p. 'le, ~-f:Ig. 'f8. 
19'11. LudanorhabduB cayeu:rt D~e: H. M,anlvit, p. 1418, Pl 11, J'dO 1-"'« and Pl, 111, 

Ftp~. . , 
19'f8. Ludanorhabdus C/ll/eu:d Demmdre, ,11168; B. ShumEmko, p. 'iI8, !PI. 20, I'Jg, I. 
,ptmenMon.: length 10-Z5 }'; width '-C p. . 

Remarlc8. - The sbape Is kreguJ.ar, DU,.,.. ""'-___ • _ __ _ 

Occurrence. - CenomanI.ain to ~ of EurOpe ~eflaDdre ,.., Sb"adneC' 1981, 
GOrka IIN1S, Bramlette a: MaMini UN. SllOver 11188, ManiVlt 1971, shuinenko lAI'IW); SIIntD!llian to 
Campanian of Nm'ltb America (GartDer 19118, BulIry 11188): :ua.tricbti_ of Africa (Bramle:tte 
,. Ilart1ftl 18841). . 

In the atudJ' area, the apecies ba8 been fIOUDd !.n an tb.e samplee of C8ll1Pantan and 
Mautrl.ehtl.au age. 

Genus MARTHASTERITES Deflandre, 1959 
TyPe species: Marthasterites furcatus (De:fil.and1'e .• 1954) De1llandre, 1959 

Marthasterites furcatus (DefJandre, 1954) Deflandre, 1959 
(PI. 42, Fig. 5) 

.. I '· 
111N. DlBcoater(7) !1lrcatu. Defi.,~. nov .. G. DeflaIIdre ,. c. Pert, p ... PL 13, lNg. It. 
lU8. M(I~ /Urccztus (Deft); p. ~e, 1'. U9, Pl ,2, 1'1&11 .....a. 8S14 PI. I, Figs 1. 11. 
19'11. Marth48tentell turcatus DeI1l1ftdre; H. JoIIari[vU, p. HO, ~. 18, !'oIaB 'f~ . 
19'78. Marth48terit8ll. ft,IrcatUll (Detlandre, 18IK) DeDlmdre,- .1_; ' S. SbJJmeo.ko, p. 'M, PL 28, 

PI,. 3. -
DimenMoft8: 11-10 }'. 

Remarks. - ~,ab:i,. Jll8.rrow . snd . !oM . alUUl IOmeWbat . . ex1landed at ' the 6Dd make the 
specific fe~r~of »(,-j~rc(#~II; " 

Occurrence. - TUron.ian to Moaastr!Ich.tlan of. EUl'OIPe (MiaDl.vit tllI'II1, Shumemko 19'16): Coni.~ 
clan to OampQnjl'llD ot.Nortll .. ~m.eriaa'.{a&tI\rtW"uea;' Bukry 11189). 

In the ·8tud7 ·"ea, .. the·apecl" ·' ,biUl '~"·'fIDimd ·:. It1 · thEi OrimIPabi&n· a~ Dorotita', and the 
l\Ila-ntrichtlan of the borehole :2:yrz,.n. . . 
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. Ma/tthaste'rites· inconspiCuusDeflandre, 1959 

18. Ma,.thast61'lfe, Uw:oMptCUU' Do lIP.; G. !Dafllllndire. p. ltO. PI.· 3. J\l4!lllII-4C. 
111'1.1. Marthasterite. inconiptcuu. !Daflandre. l181li; H. lI-an1V'1.t. p •.. M! pt· 18, l!'igIs ...... 10. 
1l1'li8. Marthasterite. InconlplcuUl !DefJiandre. 1\119; IS. Shumenko. p. '14. PI. ., Figs C--1. 
DtmenBions: s--o ",. 

Remark •• - The anJIIJ we mare.OIl" JesIt d1atinct but alWSlll acute at the end. 
OccuTrence. - C'1IIIiOmImI!aD to iMaaBbrdClhtlan of tbe ~viert Umon (ShumeGko 19'18); San

tonden to MaMtricbtdiRn or Nonb Am«_ (Dena.udre 1858. Gartner 11188); Maaatrlchtl.an of 
Europe (De4!I.andre 1lIIIII; Perch..:N.I.elBen 18118. :MlaQ,vdt illl'lllo). 'IID4 Africa (Brmnlet.ttl" &: lIofaI.'tdm 19H). 

In the atudy oar.ea, !&be ~ecl. ,halt beeli found fadrl7 e11lZldantly II:n ·most satnp!.ea Of Cam
panian amid .:MiaMtr.tcbtl:a,p age. 

Genus MICULA Vekshi~, 1959 
Type.·species: Micula decussata Ve'kshina, 1959 

Micula dec'lissata Ve'kshina, 1959 
IcPl. 5, Fag. 3b and iRl. 42, Figs 4, 6) 

1981. NlHlnotetr4llter B1;aurophorUl (~et) MMtml. 8tl'adll.er; H. str~r. p; !IS. Text-figs 
IIII--ft . . . 

118\1. Mlcula $urophora (Ga.rdat); K. ~ • E. M"IIdUIf, p. ~. Pl. 8, Figs 'hLl. 
1988. Mlcula ""_ta Vek8hIna; S. Game!:, p. 4lI. PL· J. ng ....... PI. C, F:Ig. 18, Pl. t. Fip 

. 18--«0, PI. 14, l!JD l3-44. 1P'l. oUJ. J'4g. '1. IMId IE'II. 10. 11'1&. 11. 
198 •• MlctUa deCUl8ata decunata VelaibJDa,: iD. Bull:.r7, p. fR, PI. _, I'I.p 11-8. 
19'10. Ml"",ta 8tauro.PhMa deCU8lata (Vellalbkla) QIIV.. QCIDlb.: D. Nail, p. 98, ;PI. 3'1', F:Ip 1~ 

and PI. 38 FJav 1..... . . 
19'i'2. Mlcuta cuMlormU n. !lIP.; S. Farlcllb.almar, IP. H, Pl. U, l':18li I, ...... . 
111'l8. Mlcuta .taurophora (Gardet, ,.) stradner, .1INI3: S. ShumeJ;llro. p. '1'3, pt llB, F1ga 1-2. 
Dtmemion.: C--8 '". 

Remarks. - The lIPec\4IC .name ataurophora WaB ort&\iBaIly liven to coccoHltbs derived··from 
the Neocene strata (Gardet l8IiIi). Tba prelelllt a~ follows the oplnion of Gartner (ISf1B) that 
that name cannot be acc~ IIIInce nobody· knOWJl 1nsofu whether those CoOCCOliths were 
redepos:l:ted. fr!Dm the C;retaceuus 01' .!lDII:. 

occun-ence. - iB:IW.terivian·lIO CenomBIIIIIan of Sweden (Forchheimer 019'1'2): 'l'Ul'oDian to 
MalaBtI'l.chtflln 04. other 'E1JI1'IOiPI!IIIn countries (BramSefIte &: Martmi· IBM, perch-Njtelsen 1988, Manl
vit 19'1'1, Shumelllko 19'J6): Conilacl.an to Campa!Il1an Of NOIl'Jth Amerllca (Gartner 1988, BUlm'y 1989): 
Maastnich11lan Of A:IIrie'a. Auatral4a. and New zeal'llDCl (Bl:amlette • Mar.tlnl l.IIM. Sbdk & S·tred-· 
ner 1971), . 

In the Btudy ~reil, :the ~ bail been·~ abImdan"ij.y ID. ell the samples of Cam
pmi!a.n and Maaetr1cbtd:an ale .. 

Dimensions: up to 10 ". 

Micula aff. decussata V'Elkshina, 1959 
(PI. 42, Fig. 2) 

Remarks. - Specimens .reBelJlJJldng generally M. decuSllita but dlBplB.ylllll lmusuadly king 
and pointed spine..JiJI:e COfnell'll 8'1'e ~ bel.'e1n. 

OccurrenCe. - trpper iMaaiPbriClhtlan Of the borehole 2:ynyn. 

~ Genus RHOMBOASTER Bxamlei1le & Sullivan, 1961 
Type· sPecies: Rhomboaster cuspis Bramlette & Sul1ivan,. 1961 

Rkomboaster cuspis Bramlette & SulJiv.a.n~ 1961 

1Nl. Rhomboas&er cuspU Br8mIeIlte .. BUW.Valll. ill. lIP.; lII. Bramlette .. F. SlUUJVaD. p. 188. 
PI. If, Figs 1'1'-'111. 

11'1'1. Rhomboaster cuapU Bramlette .. SUD!VIIIl; H. Mall:livJi.p.18.Pl: 113, F.!«II 8-4. 
t18'i\l. Ma,.thaBtB'IitfM .spinsu· _. 1IP8C.; 8. I!!IIwItIk • B. StradDer. p. liS. TeXt-f4IIt ...... 'I'a-d. 
Dimensions: 8--tU p. . 

Remarks. - The ~ foom the IPaIeacene Of BInn deecribed by Sbaf.lk • Stradner 
(1"') ... MarthaBterite8 apIn8uB dIUet' :from RhomboClltw cuepte from Iihe lP.aleocene· Of Califor
nia (Br.amlette & SUIolivan 1ft) on:ly Ut >their lAze. 
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,OC!=Ut't:'e"ce.-;MaalaiU:lltaa Of ,ITaaoe ... vtt W'fl):Paleoeene to .l\Q!leQ.e. Of CallforDla 
~e ~ BuW.van 1II1II0: ~, PalllDCElle or, Egypt' ~k '&j , ~adne.r 1lI'l!). 

i'D' '1he lrIIUdy ' erea, '1b8 "les ball bI!ea 'fOWId J.Ji' .eral , __ of Cam&,ani~ and 
Maam!dl.fllan 'age. 

Genus TETRALITHUS Gardet, 1955 
Type species:'TetraZithus pyr4midus Gerdet, c1955 

Tetralithus aculeus (Stradriei-,I96i)Ga:Mm.ei", ,1968 

lII1. ZwrhGblUhua a~ Derv. 1I,PeC.; Ho 'StraIIler, p. 81, 'rezit-tIp ..." .. 
1888. TetTlditltua~. t8'l1.. TetTaJUhuB a.cuJeua (lSUaclner): S. GatIIler, p. ta, PI. 9, ...... Ii BUd PI 

U, 1'1g. 11. .. ,":- , • 
Ii'll. TetTaJUhua acuZeUB (Str8lllner) Garllner; iB'. 1IoIaDf.'\'U, p.,lU, Pi. 21, lnIgs a--.u. 
Im. TetTaltthus7 /lCUJeU8 (,8/;radlls. UIl) Manl.vllt, U'B: s. Sbiwnenko, p. 'I'l. 

• ,DimeftBtons: '1-40 ' ,.. 

RemarM. - Stradne.r ~) 'cl8lmed thlllt th~ kwe&tlgated coccol.ltbl conabIt of 4 rhomboed
ric elementll 8Iotuated 8C'OUDd a qmmetry aDe, tIDd ~ tha.t the e1emenlll reprllllent 
8IJdII Of central prOc_ of ~ 1IIIPfICle. Pt'edtBcosphaerll cretac.1I (- Zl/QI"hGblitbUB .nterctBu8). 
However, thl8 bypotilem Iba. o.ot been JIUiPPOl'tted by tulltber IltUdieII. ''l'he ~tbI appear to 
CODIIIa of two vll1JlgUi1iar elemeDta willh a IYlDDlet1"Y ,plane !.nbetwefll (Gartaer lees). If 10, their 
a~tritlUt1on to ttbe leaus Tetralttltua may be questioned. 

OCCUM'encII. - 'UIJpel" C8IDIP1IIdan to Maaet11cb1dan of Ew:ope and Nortth ' America (Strad
ner .11N11), Ganlner 1.88&, CLta ,. GariiDeL" Im, Manivl.t 141'n, Shumsko 18'l6). 

ID the study area, the fllJecleI IIU been found JD the U:WI8l" oampantao BUd Lower Ma
anr1chften a.t ~a, C1seyca, iKa'lUzany. iP8.wlowdee, Sadkowdoce, Dziur.k~, Llpsko and Solec. 

Tetralithus obscurus Deflaridre, 1959 

1l1li. TIItnIIUhua obBcuru. D • .,.: o . .DefI1IQI'Ira, p. U8, pt J. lND --... 
18'1'1. ,TetTlllttltua obscuru. Detl.amllre: B. Maaivl.t, p. 1". Pl. 35. Figs 1-11. 
ltml. TstrtJlithus obacuru. I>eDandlre, 18Dt: S. SbumBlliko, p. n. PI. ~. 1IlC. 10. 
Dimen8km: 5--'7 ,.. 

Occu1Tence. - Up,per CIIIJIplHl!an to Ma~an of Europe aDd North America (S1rad
atJtrlch4daa lit Dorotka, Cdezyca. K'8l1iszany, PawlOw«ce, SadkoW1ce. 1Dzlin6w, LIpIko , aDd SolIc. 
lette • Kartdn1 19IIC). 

In the llbUdy area. the lIIIeciea ball been fDUIIId in the Upper Maasbr.k:httan oat NQtlllw and 
in the bOl"ehole .2jrtZyD. ' , 

BIOSI1RATlcmAlPHY 

some distinct ronartion patterns have been pr<llposed N!lCently based 
upon the u.pper CretaceollB calcareous nannoplankton (Bukry 1969, Cepek 
& Hay 1969, Malnd.vi't 197.1, Perch-iN".ielsen 1972, Thierstein 1976, Sissingh 
1977). There are Jarge inconsistencies among the biastratigraphic scheme'l 
due both ,to the C'1.imaMc and facies infiluences u.pan calcalreous nannoplan
ktic assemblages. Ful'lthermore, the inconsis-tencies reSU'lt also in ip81"t from 
difterential1:axonomic assignment of particular forms by diverse authors 
and much ambiguity in usage o{many ~ and generic names; thiR 
is probably caused by methodologicai dluaJism in studtes 00. calcareous 
nannoplankton (the use of both light and electron microscopes). 

The succession of Campanian to Maastriehtian caJ.careous nannoplank
tic trones fOUnd in the ·wblin Upland, Central Poland (TeJd-fig. 2), appe
ars consistent with that recognized by Manivit (1971) in Fta:nce. The .Pa-
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l~ene zonation as ' recogniZed 'in ~e present stUdy follows that 'prpposed 
by ·Mart~i{19.70>' for Itlre ~ p8~m:. All thecalcareous~PIarut-
tic zones are here meant as coenozones. 

ARKHANG1I!LSKIELLA SPBCILLATA ZONE 

Definition: InterVl8l frOm ~ fLrat. occur~eoce :of Ar1d.llln"t!lBldeUII .peetanllta VekBbp to the 
fir1rt OCCUR'ence of Tetrauthua acu&eua (Stradner). 
AuthOt': Kanivtt (1rr.l). . ' 

Remarks. - Species unlmawn in o1der zones apPEIal" i.nthe ca[oareous nannOo' 
piainac!tre uaeanb1age. viz. ArkhangelsloieUa ,pecilZoro VekBlbina, Broi7l8()nia parca 
(Stradner), and Rei1lhardtites anthapho1'U8 (Deflandre). In ;burn, Arkhangelskiella 
cymbiformis 'VekBhina, BisC1.:tumcomtans (Garb), Chi4stozllUUS Zitterarius (G6rka), 
Cribrosphaera ehre1'lbergi Arkhangelsky, Kamptnerius magnificus Deflandre. MicuZIl 
decussata Vekshina. VekshineUa crux (Defil.andre & FertJ, arul Watznaueria barnesae 
(Black) 'IU'e 8IIQOIOg' Ithe mOst. IOOIIllmOO species. The base of ArkhangelskieZla specilZata 

. Zone ·has not been recogni~ in the study area ·because. Of :the iack of adequate 
paleontological material. 

LocaUtv: SUlej6w. 
A"e; Early c.a.mpau!an. 

TETRALlTHUS ACULEUS ZONE 

Definition: Joterval frIom 1iIle :tIIat OOClUrrence of Tett'tJ1Uhua llculeus (Stradner) to the flr!Jt 
occurr8lu;e Of LUht'aplltcwes QUodt'CItU. Bramlet.te • Martini. 
Authora: Cepek ol Hay tUl89), modified by Maniv1t (1&'71). 

Remarks. - In IUtis .zoo.e, Angulofenestrellithus sn1/4eri Bukry, EiffeUUhus. re
gularis (G6rka), M.icrorhabd'Ulm swadneri iBramlette & Mm'tirrl.· Rhombooster cuapis 
Bramlette & MattJ.ni, and TetraZithus acuZeus (Stlradner) a,n>ea.r for the fnt· 1IiJni.e. 
In addition to tOOse species cammon already tia1 the underlyJ.ng lllOOe, Broinsonia . 
pC11'ca (St;radner), Lith't14JhidU~ ca-miolensiB ' Defl~e, Miororhabdulmdecoratus 
DeflllIIldre, and Pred4scOsPhaera p~i.nqua (G6n'k:a) do a1Bo appear aboodatlll!l.y. 

LocalWe,: Vl8tula 'Valley (bellween Dorotka and 1SC)lec at the left .. de; .r6zef6w. Ka1iIIzany, 
and P1otrowf.n 'Ilt the riChrt side): borehole OZar6w I (depth '1'1-40 in). 
A"e: Late CIIIIJIiPam..n .to eartiest Mautl'ichtien. 

LITHRAPHIDITBS QUADRATUS ZONE 

Definition: ImerVlal from the flrct oocurrence of Lltll!'4plltcwu quadratus Bramlette • ·.Martlnl 
to the ~t ocClJl!."reaoe Of Nepllt'oltthus frequens G6rka. 
Authors: Cepak .. Ray (1168). 

Remarks. - The ~ Lithraphidites quadratm Bramlette & Martini appe
ars abundantly in IthJs 'ZOlle, !While Zllgodiscus accmthus (Relnbardt), Z1Igodiscus com
pacttt8 BUkiry,and ZygodisCUB spiralis Braml~ & MartiDiappear Ibut an its higher 
pari. The taJ.eareousnannqpl~ assaml:ila.ge is· dominated by mqs1t SlPecies record
ed .in :the older. 'ZPIles, accom;pe.nil!Jcl by Prediscosphaera . cretacea (Arkhangelsky), 
and Lithraph,idites quadratus IBramletlte & tMartillli. The ' genus MicTorhabduZm is 
mUch less abuodaolttban i·n the older mIles, 'Whereas the i\Pecies Tetralithus aculeus 
(Straaner) dB absent. LUhT4ph.idites grossopectinatus Buklry ' ;recorded by Manivit 
(1971) in ~ 7.Ule ~IS /in the srtudy area but in the next s1.JlOOeSS'ive z.one. 

Locatlties: BofSkia, 'BIallobllle(l.l" oallld :J'a.rentawBkd.e POle;biD'retlo.l:ell· otar6W I (depth 10-.3 m), 
EHbl.elta ·U (depth '1-4 ·m), GJutkio III (dep1lh 1110--11 m), KarczmfR:a IV (depth 10l-U m), oBD4 
K.,a v (depth l1li--«1 m). . 
Age: Early ·l\IaatrII.cbtiaD. 
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NEPHROLI'l'HUS FREQUENS ZONE 

Defillltion: in~r""l from. ~~ :fiI:at occun:"er1ce of NepnToUUlus. !1"equell8 G6t'ka .. to ~ !lXUnc-
Uon Of mo.tt1~·cretaeeoui sPecIe&. . 
AutnoTs: Cepek &. 'Bay (11Ni8). 

Remarks. - The ~cies N ephroZithus frequens . G6rka appeal1l .inthJs zone. 
The appearance of many other species in this zone in the study area is bUlt a'll 
artifact of ~te i.ntenIie · 1S~}ling; ''irifactj rthoee sPecies have beel:irecorded in 
older strata abroad. The calcareous .n.annoplimktic assemblage ,iSdom~ated by those 
species domi:na.not in Lith'Taphidites quadratus Zone, a~anied by Nephrol1thua 
frequens GOIlka, TetralithU8 ObSCUTUS Deflandre, a.nd Zygodiscua spiralis Bramlet'te 
& Maxi.lni. The genus Broinsonia 8IIld the species Kamptnerius magnif(cua Deflandl"e, 
Eiffenithus regularis (Gfulka), Reinhardtites anthophorus (Defla.ndre), and Vekshinel-

-la crux (Deflandre & .Fert) ~ much less common than. in the older :rones. 
Moreov«, :the ' calcareous .nannqplaaktic 8S1lemblage decreases gradua!lly ill 

dlvel1lity th'l"Ough the inveetigated zone. Ln the uppermost part Off the 7JOIle, equi
valent -to the 2ym-.zyn Beds. <Xl fPotaryska (1965); s.om.e s.pecles disappeao.- that a.ttain
ed. their maximum deve1op.ment in ,the Campan.i8lll Od" earlier ·but persisted. also in 
the lower part of NephTOZithus frequens Zone. In turn, !the Paleogene spe.ai$ .,Marka
Hus tn'Versu. ~Deflandore) and Thoracosphaera opercuZata Bramlette & Martini appe~ 
in tlwse e.trata Il'epr~iing therefore a horizon ,intermediate .from the U~ Mall
strichitian to lPaleocene. The assemblages of this :type bave been found not only in 
the borebole Zyrzyn ·buJt also in the boreholes ZemborzyK:e and Podole. 

LoC4lUtes: LuaImLa, NBBIl6w, M~m1erz, Kazlmierz, a.nd Bocboobllca; borebole8 KuCzm"Jr.a IV 
(depth · 110-1. m), Beltyce VII (depth W1-6 m), Zembol"zyce IX . (de,ptb 0181-41 m), l"odole x 
(depth II8-Zlm), and Zytzyn 1 (depth 1JlI..-41 m). 
Age: Llllte MaaIItrtchtlson. 

MARKALIUS . INVERSUS ZONE 

DeftllUton: Interval frQlJ1 the latIt occurrence of ATknOlll1el8kiBU4 cumblfor7l:lw VeDhIiDIa to 
the tlret occUft'el1oi:e Of Cn&ciplacoUthus tellUit (S1l'.adner). 
AuthoT.: Hay A Mobler ~98'l),modWBd by!ofal1ll.nl (19'10). 

RemarkB. - The calcareous .n1i.n.nq)lanlktic ass~age ' .is poOr dnboth ~ecics 
and 1nd1vtlduals. The mex species Ma,.kalius in'VersUS' (Deflandre) occurs already 
in the uppermost iMaastrlcbt!a.n. . Moat Upper cretaceous ~eoies are laok:ing in the 
study~,. except .of sm,gulwr ~ens of Biscutum consta.ns (GOIIka); Crib,.osp
haera. eh"enberQi ArkhangelSky, Kamptnerius magni[icv.s DefJ.andre, Tranolithus ma
,nifestu8 Stover, and ZlIgodiscua com.pactus BuIklry. However, all the above-meotioo
ed specimens are probably Il'ed~iied; as ~ by their preservation state. 

L9calftt/: Barehote Zynyn 1 (dtWVl .., __ m)~ 
Age: Dan1.an • .. 

., ASCICULI'l'HU S TYlIlP Jlt{IFORMIS ZONZ 

Definition: roterval from the :drat OCCWTeDCe of P'as.ciculttnus tllmpallt/oTmit Hay • lIfobler 
to the fil'Bt occu:rt"ellCe of Heltotitnus kletnpeUi Sulld van. 
AutnoTB: Ray • M'Dhler (um). 

Remarks. - The ICaleareolis llaIllIl<JPlanktic ass~blage found .in the stu,dy area 
is less diverse than ·Its time equivalents :lirom abroad. This ·is iProba.bly due to the 
·local ecolOG1k:aa canditions. 1l'he slmul/taaleous oawearaooe CIf CTUCipZacolithus tenuis 
(Stradner), ChiasmoZith1.l.8 danicuB (Brotzen), Ericsonia ca'Va (Hay & Mohlell'), and 
the genUB FIUcictJ.1.Uhus indicates a stratigra,phdx: hiatus in Jthe Paleocene in the 
·study ~ea. 
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'!'he mvestigated caicareous nannoplanktie assemblage is dominated by Mar
kaUua i1lwraue(:Denandre) and Ericsonia ca",, · (Hay & Nohler);Thele are ~ some 
Upper Cretaceous ~. pl'Clbably Tedeposited from the older .stu:ata. 

The tqJ of FascicuUthua tympanifoMnw Zone has lid been ~ in the 
study Mea, as :the :fnve&t.i,gated section ends witb an er<l8101lalboundary. 

LocaWlu: Bochotalca, NUU6w, .lPlIl'dl&tka, 1RzeIlQ'08, WlerzdJQnl6w, . and W1~ . 
Afle: ·~to~ 

The very rich and df,verse calcareous nannop1anktic assemblages :in the 
Campatilim thTcugh Ma.astrtcbtilllJl of the 'Western part of LubJ.in, Upland, 
Central Poland, oomprlse 73 spelCi-es of· 37 genera. The nannoplankton 
abundance indicates a 1WDIm- andcllear~ter norma1-marin:e seddmen
tary ~enlt for the 'investigaited d~ts. This was !pl'Obal1lly a pela
gic rerum, as evidenced by Ibhe occU'rrence of planlkrtic foraminifers and 
raruohY-ianB. On Ithe other ihand., the ocxmm~ of ecbi'DOids, ,gastropods, 
bivalves, bryo:zmns, anIci ooraIIsmay infdicate that ,the water depth did 
not . exceed 100-300 m. . 

The :inve'Stigaited calcareous nanno,pJ.anlk!tic assemblag.es appear c'I.<Bely 
related to their time equivalents ·reported from e.g. . Denmark, . the 
Netherllands, northern Franoe~· and. the European part of the Soviet Urnion. 
The analogies in taxonomic rcom.poSition of. nanno.planlkltoo. evidence the 
existence of co.Imecni.ons among :the considered Upper CretaceollB marine 
basins. In oorWrast, the investiga.ted amemhlage is largely different from 
the Te'thyan ones (Egypt, Tunisia, sowther.n France). In fact, the Upper 
Maasbrichtian assembl1.age of .Egypt (cf • . Shafik & Stradner 1971) lacks the 
species Nephrolithus freqtJ.e1Ul G6rka common in higher J~tudes, while 
it comprises many species absent from the Maastrichtianaf Central 
Europe. . 

The Lower Paleogene d~si/tB present drnthe noIlth of the study area 
coU1iprise but very poor k!a1careous nannqplanikltic assemblages or even 
lack those fOSBils at a1Jl. There are but a dozen species in the investigated 
Paleogene stlra.ta, w1xile just above the MBastrichtian boundary there are 
only a few Species .. Furihermore, most Paleogene species · represent new 
phyiletic lineagE!:J, that is WJiknOwn from the Mesozoic. The genus Braaru
dOBphaera (ranging Jurassic through Recent) and :the speCis Markalius 
inversus (Deflandre) and Thoraco8phaera operculata Bramlesllte & Mar
tini (both ithe species ·kInown since the u.ppermost Maastrtkhtian) are· the 
only ~eptions. This sharp difference in oom~tion of the ca.kareous 
nalllOOplanlktic assemblages refle.cltS a crisis undenwent by ;those organism"3 
at the CretaceauslTertialry boundary (cf. BramlefJte & Martini 1964, Hay 
& Mohler 1967). No statisfaatory cauBal exrplanatian for the · phenomenon 
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has been insofar given. One may wt. note that subn:larine-erosion traces 

in theuppermoet ~stricht'ia~. and daUconitf;e-cont~. ~ease in. the 

Lower Paleogen:e. obServed in Iboth ~ and North America (Hay & 

MoMer 1967) can a!1Bo ibe recognized in the Lublin Upland (cf. PoZaryskj 

1938, Po.Zaryska ·1952). The species BraarudoaphaeTa bigelowi (Gran & 

Bra'aI"Ud) OCClB'S sporadically in ifhe Camipanian and Maastrich:tian in the 

study area, w.hile it becomes fairly commoo., in the Paleocene. The · Paleo

cene 1iItho1ogy may· suggest· a ttlore shaYow""'\\'ater sedimentary environ

ment (C08l"Se~ained. fradtion, sharp-edged detr'ital q.U8Il'tz). At present, 

the considered speC'i€s oooursexc1USively in nearshore areI8B; iis distribu

tion in the study area may tthen suggest that the species can be rega'l'ded 

asindica1ive of such geol~caa eIMronmenUJ. 

The uniqueness of the investigated Paleogene caJ.careous ~op1ank

tic assembaage is :in i-ts gradually · decreasing diversi~ ·sta.rbing with the 

Fasciculithus tympanifwmiB Zone, which contrasts witih 1lbe . general 

trend disPlayed :by those. organisms. This gra4ual1. faH aDd. uliimate disap

peMance of calcareous nannoplanlkiton found in, the stmdy area rEBUlted 

p'1'o'ba;bB.y :Brom a change in fades and ecologic8I conditions .related to the 

emersion of the MiddIle-iPolish Antiolmorium (Ku·tek & Gl'azek:. 1972), the 

latter being a tectonic unit extending over the westempart of the Lu

bUn Upland 

InBtitute C1/ GeolOf1ll 
of the Wqraaw University, 

Al. Zwirki i WigU11l 93, 
02-089 War8mtDa. Poland 
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E. GA.2DzICKA 

NANNOPLANKTON WAPIENNY Z NA.JWY28ZEJ KllBDY I PALEOCENU 
WY2YNY LUBBL8KIE.J 

(Streszczenie) 

Przedmiot.Em IPracy jest analiza l!lB:nsnqp1aaktoo.u lW8Piennego 'Z u'bwor6W kam
panu i .rn.astrychtu ora'Z pldeocenu zacOOdniej cz~Cl Wyiyny Lubel&kli.ej (por. fig. 1). 
W QPa1"clu 0 badania :vi .zniJkooskcJpie q>'tycmym i elektll'onowym, opisano z rozmai
tych ()Sad6rw .tego obszaIru (por. pI. 1-4) 83 gaWnk:i kokikolitaw l'epr~tujllce 44 
roci7.aje (.por. rf.lg. 2 oraoz 1Pl. 5-44). Wm-6d .ndch 3 gatWllki umaoo za nowe: EilfeLUthus 
multicostatua lIP. n., BroinBonia cribrata sp. 0. i Th01'ClC08phaera Zongiuscula lIP. n., 
a jeden pt'1Zeniesiano do innego rochaju: Vek8hineUc crucifer (Nom 1970) ill. comb. 

ZmJany w 7JeSpOlach lIrok.k:oUt6rw ibada.nego obsmru pozwolRy illB Wy'rOZnden.ie 
nastQpuj~ poa;i.amaw lbiOstratyga-a:flcznych w utworach najWyUzej kTedy: Ark:' 
hangelsklellla ~edillata, TeI;raUthus aculeus, Lithraphidit.es quadmbus i Nepbrolithus 
frequens, oraz ;po:ziom6w Markaldus imrersus (NP 1) i FasaiIcuUtbus ltytmpa!lliformis 
(NP 5) w pa.1eooenie (POT. fig. 2) • .N~1Iwo pad.omaw kakkol~ w kampanie 
l.mastryehcie je&t ~e 'Le s,1lwjerdmnym !W jpl'afi:l8ICh silratotypowych {por. Mmivit 
1971), natoriliast na9f;~o poziomaw paleoce{JSlldch Swdadczy 0 J&tnienJ,u luki sedy
:nentacyjnej obejmujllcej trzy pOrtlomy w obrQbie danu (od HP 2 do NP 4). 
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