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ABSTRACT: The non-cephalopod moliusks from the Maastrichtian opokasarid 
marls exposed along: ·the Middle Vistula 'Valley, Central Poland, are represented 
by2 scaphopod, 92 gastropod, and 105 bivalve species. Of 'these mollusks, ali 
systeri:iatica:lly studied, :13 gastropod species are new,viz. Loxotoma '1iiultiradiatci 
sp. n., Calliomphalus (PlanoIateralus) nasilowensis sp. n., Cerithium maiZureki sp. 
n., Helicaulax pozaryskii sp. n., Cultrigera turriformis sp. n., Columbellaria Zaevi~' 
costata sp, n., Co,ssidaria truv-cata sp. n., 13iplex cretaceus sp. n., Buccinum ,gigan­
~e~rn sp. ,n., Graphidula radwanskii sp. n., Graphidula vistulensis sp. n., Tudicla 
(TudiCla) . globosa : sp; n., and Tornatellaea kongieli sp. n. The aporrhaid · gastropod' 
genus , KQ~n.howeniagen. n. is established as neW. Amongst the. bivalves, only 
one,species is introduced as new: Pinna (Plesiopinna) kasimirensis sp. n. , 

A'speoial attention is given for some species, such as Volutispina ' kasimiri 
(}{RACa, ,11)31), ' Pholadomya cCPholadomya) k,asimiri PUSCH,1837 and Pholadomya 
(B~co,rdiomya) esmarki (NILSSON, 182~), the . taxonomy of which ha'S often been 
confused. "Discussed is also the occurrenee of ' the ' twotegula-ted inoceramidS, 
Spyridoceramus ,tegulatu8 (v. HAGENOV, 1842) and Tenuipteria argentea (CON-: 
RAD, 1858)., The ,latter species is first recorded in Poland, and it is challanged as 
analternatdveindex of ' the BelemnellEl 'kazimiroviensis Zone in the uppermost 
Maastrichtiim. 

Biogeographic comparisons ,~ith the MaaStrichtian faunas of other regions show 
that the studies faunas reflect' influences of the North Temperate Realm. Paleo" 
eco!ogic ,reconstruction of thelltudied faunal assemblages (since the campanianlMa­
astrichti,atl boundary through the topmost MaastriChtian) inciicates . an increase ID, 
the density and, diverSity of the faunal assemblages along "With the appearance 
of new: ;trophie groups,aI).d with tl1e decrease both in depthll and in the , distance 
to the , shqre. The latter factors were obviously controlled by the major regressiv:e 
pha!:;e' <lfthe row.- t{) Upper Cretaceous sea which occupied the Central Europeari. 
Basin. 

INTRODUCTION 

The Maastrichtian deposits developed as opokas and marly opokas, 
and ,e~x.posed along the "Middle Vistula Va11eyin Central' Poland (Text­
-fig., I) yield unusually rich and diversified ·fossil assemblages, ·if compa-, 
red ~th . these of the other Maastrichtian faci€s(white chalk)ofp..or1;4,." 
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-western Europe. These assemblages 'are comparable to those, of Jhe . cla­
stic facies, such as the Aaachen and Vaals greensands(CamJP.~· .and 
of the Maastrichtian stratotype. . . . 

The present study deals with the systematic paleontology.of the ,non­
-cephalopod mollusiks contained in the Maastrichtian deposits, the ou­
tcrops of which are scattered on both sidesi of the Middle Vistula Va­
lley (see Text-fig. 1). These mollusks appear to be represented, by 2 scap­
hopod species, 92 gastropod species and subspecies belonging to 26 fa­
milies, and 105 bivalve species and subspecies belonging to 39 families. 
More than 60 percent of the studied species are first recorded :in the stu­
dy area. Moreover, one gastropod genus and 13 species, as well as one 
species of the bivalVe> are established as new. 

Th€ Maastrichtian gastropods and bivalves from the North European 
Province (sensu KAUFFMAN 1973) were described in considerable de­
tails from the Maastrichtian stratotype in the NetherlanJds (BINKHORST 
1861; VOGEL 1895; KAUNHOWEN 1897; DHONDT 1979, 1983c), Hem­
moor (DHONDT 1982) and Isle of Riigen (v. HAGENOW 1842, WOLAN­
SKY 1932) in Germany, from Denmark (RA VN 1902; 0DUM 1922; HEIN­
BERG 1976, 1978, 1979), and from the Russian Platform (KNER 1850, 
1852; ALTH 1850; Pt..ACHETKO 1863; FAVRE 1869; ROGALA 1911; 
PASTERNAK & al. 1968; BLANK 1974; SAVCZINSKAJA 1974; SOBET­
SKI 1982). 

The abundant, and sometimes well preserved (external molds) stu­
died gastropods and irufanual bivalves, if compared with the scarcity and 
badly preserved (steinkerns) gastropods and infaWlal bivalves of the 
Maastriclltian chalk facies, will help ID understanding the substrate cha­
racters as · well as other paleoecologk conditions prevailed during the de­
position of the opokas and marls of the present-day area of Central Po­
land. Some Maastrichtian genera from the North American Province we­
re accepted herein for· the North European . species. On the other hand, 
some newly described species and attributed to the Recent and Tertiary 
genera, not as yet reported from the Cretaseouus strata, may give a light 
upon the ancestors of these genera. The tegulated inoceramid species; 
Tenuipteria aTgentea (CONRAD), first reported .in the uppermost Maar­
strichtian of the study area, indicates wide cosmopolitic connections of 
the uppermost Maastrichtian sea · throughout the whole Euramerican Re­
g10n (see DHONDT 1983a,b). 

PREVIOUS WORKS 

Since the time of PUSCH (1837), who first reported some Maastrich,-, 
tian fossils from the rocks exposed at Kazimierz-on-Vistula and its envi­
rons, many paleontological studies were carried out by succe~ve inve-



MAASTRICHTIAN ,N'()N'~~:EPHALOPOD~OL~USKS 71 

stigators. The following is a -brief ~count on .the previous works, and its 
content is subdivided intothI'ee siibjects, viz. the non-cephalopod mollu­
sks, the cephalopod mollusks, and the as§.QCiated fauna ·and flora 
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Fig. 1. Biostratigraphic zonation and facies distribution within the Upper Campa­
nian - MaastriChtian deposits of the Middle Vistula Valley (adopted from: POZA­

RYSKI 1938, 1962, and BLASZKIEWICZ .1980) 
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Non~cephaloPGd IIlD'llusks 

Scaphopods 

The scaphopods are quite rare in the .studied area. Only one species ihas been 
reported by KRACH ~1931) and PUTZER (1942), who identified it as' DentaZium cf. 
aZternans MULLER. 

Gastropods 

PUSCH (1837) described four new species from Kazimterz,; two of them are 
reported in the p.resent study and two others, "RosteZZariaacutirostris PUSCH 
and TornatelZa cretacea PUSCH" are not recognized. 

SIEMIRADZKI (1886) erroneously attributed the Upper Maastrichtian - Pale­
ocene? fauna collected from the environs of Nal~cz6w (LubHn Upland) to the Al­
pian, Cenomanian and Turonian. He described 11 gastropod species, of which 
only two "Pterocera bicarinata d'ORB. var. tricarinata" [= Aporrhais pyriformis 
(KNER)], and "Fusus sp." [Volutispina kasimiri (KRACH)] are listed as synonyms 
in the present study, while the rest is not recognized by the present author. 

KRACH (1931) described 22 gastropod species from Bochotnica, Kazimierz, 
and Piotrawin; all of them are included in the present stUdy. 

POZARYSKI (1938) listed 32 gastropod species from the Maastrichtian local 
horizons (u, v, w, x, y and z; see Text-fig. 1), 25' species of which are reported in 
the studied fauna and 9 are not recorded, viz. "Acmae incornata ALTH, PZeuroto­
maria haueri KNER, Aporrhais stenoptera GOLDF., Fusus galicianus ALTH, Volu­
ta granulosa FAVRE, Voluta semilineata v. M'UNST., Voluta debeyi BINK., GZobi: 
concha aff. lueneburgensis STR., and Ringicula hagenovi MULL.". 

PUTZER (1942) listed 31 gastropod species from Bochotnica and Na'sil6w (hOtri­
zons x, y, z), of which 28 are recorded in the present study, whereas notrecogni­
zed a;re the thr'ee species, viz. "Voluta semilineata v. MONST., Voluta debeyi BINK., 
and Fusus ex. aff. gageli MOLL .... 

Finally, POZARYSKA & POZARYSKI (1951) reported 12 gastropod species from 
horizons w, x, y, and z; of these, 11 species are recognized. in this work, and one 
species ("Voluta" debeyi BINK.) is not recorded. 

The "species PZeurotoma semilineata v. MONSTER and "Voluta" debeyi BINK­
HORST are reported three times by POZA.RYSKI (11938), PUTZER (1942) and PO­
ZARYSKA & POZARYSKI (1951) from the same horizons; most probably they 
confused them with "Fusuil" procerus KNER and "Fusus" aequecostatus F AWE 
respectively, which are common species in the uppermost Maastrichtian deposits 
exposed at the Bochotnica and Nasil6w quarries. 

Bivalves 

PUSCH (11837) described 13 bivalve species from the environs of Kazimierz, 
seven of which are reported in the present study, but six are not encountered, viz. 
"Pecten excisus PUSCH, Gryphaea similis PUSCH, Amphidonte (Gryphaea) calum­
ba LAM., Cardita angusata PUSCH, Venericardia pZanicosta LAM., and Cardium 
umbonatvm SOW.,". 

SIEJ.I/.[IRADZKI (1886) reported 22 bilvalve species from the Maastrichtiande­
posits exposed in the enviroils of Nal~cz6w; only eight of these species are detec~ 
ted in the present study, viz. "Nucul'aproducta NlLoS., Modiola ligeriensis d'ORB., 
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Pecten membranaceus NILSS., Pecte1l', dUjardini REUSS, Lima hoperi F. ROE­
MER, Caprotina russiensis d'ORB., Pholadomya casimiri PUSCH, and PhoZadomya 
ilec'li~sata . MANT.".' The rest' of species are misidentified by SIEMIRADZKl, and 
they are not recogndzed by the present author. 

, LOPUSKI {a.912) described and, figured 17 pteriomorphid ... i;lpecies' from .piotra­
win, Soiec, Kazimierz and Bochotnica; all these species are included in this work. 

KRA,CH (1931) identified 13 bivalve species from the Kazimierz and Bochotni­
ca quadies; the 12 of these species are detected by the present ~uthor, ,and one 
species "~ucuZlaea undulata REUSS") is not recorded. 

POZARYSKI (1938) listed 55 bivavle species from the Maastrichtian local ho­
rizons (t; u, w, x, y,and z); 45 species of them are reported in this study, and 10 
species are not encountered, viz. "Nucula pectinata SOW., Arca undulata REUSS, 
AvicuZa Cf. biradiata MtJLL., Vola quadricostata SOW., SpondyZus; latus SOW., 
Plicatula; sp., Lima decussata GOLDF., Lima canaZifera GOI:DF., Ostrea Zarva 
LAM., and Ostrea boucheroni COQ.". 

PUTZER (1942) listed from Bochotnica! and Nasil6w (horizons x, y, z), 54 biva­
le species, of which 41 are reported in the present work, and 13 are not encoun­
tered, viz. "Nucula pectinata SOW., CucuZlaea cf. undulata RSS., Avicula cf. radia­
ta MULL., Pecten asper ' LAM., Pecten excisus ; PUSCH, ' Chlamys trigeminatus 
GOLDF., Lima decussata GOLDF., Ostrea subelmina GR. (also r,ecorded by KON­
GIEL & MATWIEJEWOWNA 1937), Ostrea larva LAM., Ostrea similis PUSCH, 
Gryphaea columba LAM., Cardita angusata PUSCH, and Pectunculus sp." 

I ' ' , , 
POZjARYSKA • &. POZARYSKI (1951) reported 34 bivalve species from Kazi-

mierz, Bochotnica and NasB6W (horizons w, x, y, and z); 31 species of their list are 
recorded in this work, and three species are not recorded, viz. "Nucula pectinata 
SOW., CucuZZaea undulata REUSS, and Lima decussata MV"NST.". 

PUGACZEWSKA (1977)" reported t,w'elve oy,s.tel"s from NalsH6w [uppermost 
Mailstrichtian not Campanlan (sic!) as 'she claimed], Bochotnica, and Piotrawin 
(uppermost Campanian); six species of these oysters are not recorded by the pre~ 
sent author, viz. "Pycnodonte (Costeina). cf. akkaptschigensis (BOBKOV A), Pycno­
donte (Phygraea) bechkochensis (WEBER), Exogyra costata SAY, Amphidonte 
decussata (GOLDFUSS), Rhynchostreon cf. suborbiculatum (LAMARCK), and Cra~ 
ssostrea sub triangularis (EVANS & SHUMARD)". The species P. (Phygraea) bech~ 

kochensis, as identified by PUGACZEWSKA (1977), is ddentical with "Ostrea" si­
miZis PUSCH which occurs and is abundant in the Siwak (see POZARYSKA & 
POZARYSKI 1951). ' 

POZARYSKA & PUGACZEWSKA (1981) identified the teredinid tubes, Kup­
hus sp., from the greensand (horizon z) exposed at NasrU6w and Bochotnica, which 
were erroneously introdu.ced as remains of a titanosaurid dinosaur (Sic!), "Succino­
don putzeri," by HUENE (1941). 

Moreover, KRACH {1981) monographed the Paleocene mollusl>;;s collected at 
Nal~cz6w, Bochotnica, Parchatka and G6ra Pulawska; he figured' three' Maastrich­
tian bivalve species from opoka, viz. "Pecten acutepZicatus ALTH, Ostrea semi~ 
plana SOWERBY, and Cuspidariacaudata (NILLSON)". 

Generally, the autho.r was not able to. recognize' some of the gastro;.. 
pod and bivalve species mentioned before from the section exposed along 
the Middle Vistula Valley (see Table 1), or ev'en to check up their :veal 
specific attribution, .because these species were either mentioned in li-: 
sts, or they were badly illustrated. Moreo,ver, the collections of PUSCH 
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Table 1 

The previous works on the Maastrichtian gastropods and bivalves of the Middle 
Vistula Valley 

Recorded: Species recognized in the present study and included into the synonymies 
Not-recorded: Species not recognized in the present study 

Gastropod species Bivalve species 
Author Recorded I f'bt':' recorded Recorded INot..., recorded 

by the present author by the present autha" 

PUSCH (1837) 2 2 7 6 

SIEMIRADZKI (1886) 2 9 8 14 

-I:.OPUS K I (1912) - - 17 -

KRACH (1931) 22 - 12 1 

POZARYSKI (1938) 23 9 45 10 

PUTZER (1942) 28 3 41 13 

ABDEL-GAWAD 
92 105 

(1986. this paper) 

(1837), SIEMIRADZKI (1886), LOPUSKI (1912), KRACH (1931), and 
most of POZARYSKI (1938) have been lost during the Second World 
War. 

As a conclusion, the previous works on the non-cephalopod mollusks 
are indeed valuable, but a comprehensive treatment of this fauna has 
not yet been done for the Maastrichtian sequence of the Middle Vistula 
Valley. The present study is attempted to meet with this requirement, 
and to compare these fauna with the other European and extra-Euro ... 
pean assemblages. 

Cephalopod mollusks 

Because of the stratigraphic importance of the cephalopod mollusks, particu­
larly ammonites and belemnites, they were carefully studied in the Maastrichtian 
deposits of the M~ddle Vistula Valley. The nautiloids were investigated by LO­
PUSKI (1912), KONGIEL & MATWIEJEWOWNA(1937), POZARYSKI (11938), PUT­
ZER (1942), and BLASZKIEWICZ (19S4). The ammonites were described and discu­
ssed by LOPUSKI (191!l-1912), NOW AK (1913, 1917), POZARYSKA (1953), MAKO­
WSKI (1962), JELINOWSKA (1985) and successively monographed by BLASZKIE­
WICZ (19fXl, 1979, 1980, 1984). The belemnLtes were studied by NOWAK (1913, 1917), 
SKOLOZDROWNA (1932), KONGIEL & MATWIEJEWOWNA (1937), and they were 
monographed by KONGIEL (1962), and BLASZKIEWICZ (1984). 
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Associated fauna and flora 

The <J,bundant fauna and filora associated with the studied ' Maastrichtian non­
·-cephalopod mollusks, recognized and/or partly at least· monographed by many in­
vestigators, ' are represented by: calcareous nannoplankton (GORKA 1957;" GA2,. 
DZICKA 1975, 1978), benthic (POZARYSKA 1957, 1965, 11967; POZARYSKA & WIT­
WICKA 1980, 1983) and planktic foraminifera (POZARYSKI & WITWICKA 1966, 
POZARYSKA & PERYT 1979, PERYT 1980), sponges (PUSCH 1837; HURCEWICZ 
1966, 1968, 1984; RADWANSKI 1985), corals (PUTZER 1942), bryozoans (MARYAN­
'SKA 1969, MARYANSKA 1969, MARYANSKA&KOBYLINSKA 1984), brachiopods 
(KONGIEL 1935; POZARYSKA & POZARYSKI 1951; FEDOROWSKI 1958; RO­
'SENKRANTZ 11004; POPIEL-BARCZYK 1968, 1984; JELINOWSKA 1985), serpuli­
'ds (KONGIEL & MATWIEJEWOWNA 1937), ostracodes (SZCZECHURA 1964, 1965, 
1984), cirripides (KONGIEL & MATWIEJEWOWNA 1937), echinoids (KONGIEL 
1935, 1950; M..!\CZYN'SKA 1972; 1984), m-inoids (KONGIEL & MATWIEJEWOWNA 
1937), ophiuroids and asteroids (MARYANSKA & POPIEL-BARCZYK 1969), shark 
teeth (KONGIEL& MATWIEJEWOWNA 1·937, PUTZER il942, RADW ANSKI 1985) 
and mosasaurid teeth' (SULIMSKI 1968, RADWANSKI 1985), as well as by terres­
trial plants (CIESLINSKI 1964, KARCZMARZ & POPIEL 1966, MALICKI & al. 
1967). 

GEOTECTONIC SETTING OF THE SEQUENCE 

The a:rea of the present-day Middle Vistula Valley belonged throug­
hout the whole Mesozoic time to the Danish-Polish Trough, which 80-

uth-eastwardly extends to the Lvov region in the western Ukraine, S0.­
viet Union. This Trough was established along the south-western margin 
-of the Fenno-Sarmatian Shield, or the East European Platform (see KU­
TEK & GE.AZEK 1972, MARCINOWSKI & RADW ANSKI 1983). A tec­
tonic uplift along the axis of this strongly subsiding Trough took place ' 
by the end of the Maastrichtian (Laramide phase of the Alpine cycle), 
resulting in the formation of the Mid-Polish Anticlinorium which divi­
ded the Trough into the Szczecin - E.6di -Miech6w Synclinorium, and 
the Gdansk - Warszawa --- Lublin, or the Border Synclinorium (KU- ' 
TEK & GE.AZEK 1972). The area of th~ pre~nt-day Middle Vistula Val­
ley and the whole Lublin Upland are thus situated within the Border 
Synclinorium (see Text-fig. 2). 

The mid- to Upper Cretaeeous transgression over the Central Euro­
pean Basin ' encroached the areas of the Danish;"Polish Trough in the 
Middle Albian, . the deposits of which are represented by shallo,w. mari­
ne sands and sandstones with phoophatic nodules and with relatively 
abundant ammonite fauna, as exposed at Annopol-on-Vistula (see MAR­
CINOWSKI & RADWANSKI 1983, MARCINOWSKI & WALASZCZYK. 
1985, MARCINOWSKI & WIEDMANN 1985). The transgression attains 
its climax during the uppermost Turonian and Caniacian (see CIESLIN­
SKI 1964). The regressive cycle continues until the end of the Maastrich­
tia:n. It is manifested by the dominance of the opoka and mar I facies, and 
is influenced by transgressive pulses during the Middle' Campanian and 
Middle Maastrichtian (see POZARYSKI 1962). 



76 GOUDA ISMJUL ABOEL-GA WAD 

The highly fossiliferous mid- to Upper Cretaceous deposits exposed 
along the Middle Vistula Valley from Annopol-on-Vistula as far as Ka­
zimie'rz"7on".Vist1il~ (~ee ' P()ZARYSKl 193~) are ' considered::as the 'mQst 
complete section of the Europ~an Upper Creta:ceous (KONGlEL 196·2), 

C AR PAT H I A N S 
, r'~ ( ,-" \...... ,....- .- . .r"' . ..-.'-...... 1 

h=rATRAMTS .\. i 
' ,,-,, \. 

~.~ 

Fig. 2. Tectonic sketch-map of Poland (without Quaternary and continental Tertiary 
coVer), to show geotectonic setting of the Central Polish ' Uplands; . areas of Creta~ 
ceous ; deposits (commonly, under the Quaternary and continental . Tertiary cqv61') 
are stippled; axial zones of the main Laramide t.ectonic units. are indicated. Within 
the Central Polish ' Uplands indicated are: MU - Miech6w UpliUld; 'HeM ~ Holy 

Cross Mountains; LU -Lublin Upland 
Abbrevia,ted .are the names of localities discussed in .the text: A - Annopol-on-ViStUla; 

N - Nal~z6w (adopted from: MARCINOWSKI & RADW AI'O'SKI 1983) 

Rectangled is the area presented in Text-fig. 1 

Structurally, the mid- to Upper Cretaceous strata exposed along the 
Middle Vistula Valley make up a simple, monoclinal sequence featured 
bya slight regional dip of about 3° toward the NE direction (see POZA-
1YSKI 1938, Fig. 2). 
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FACIES 

The 'facie's pattern of the studied M~astrichtian succesmon exposed 
along the Middle Vistula Valley is characterized by the four typical lit-:­
hofacies: opoka, marly chalk, a .limestone bank of the hardground, and 
greensand. Each lithofacies has specific physical and petrographical cha­
.racters, faunal content and geographic distribution. 

Opoka is yellowish-gray to gray siliceous marl,. moderately hard, highly fos-· 
siliferous,characterizing the Upper Cretaceous of Central Poland and the Lvov 
reg.iort, and ite:ldends to Crimea. It is well exposed (see Text-figs 3 an:d 7A)along 
along the Solec - Khldzie escarpment (horizons 'It and v of POZARYSKI 1938). 
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Fig: 3. The uppermost Campanian - Lower Maastrichtian opokas exposed on 
both sides of the Middle Vistula Valley (cf. Text-fig. 1) 
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Fig.:4. -The':Uppet'l\r;Ia~s,ttichtianmaily chap( and marlf opokas exposed on bOth 
,..i·sides',· of the Midale,Vistula ,Valley (et: Text:"fi.g; 1) 
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It changes into sandy marly opoka (see Text-figs 4---.6 and 8---10), slightly glauoo­
nitic, in the I\lppermost part of the Maastl'lichtian (see POZARYSKA 1952, GAZ­
DZICKA 1978) at KaZlimierz, Bochotnica and Nasil6w (hol'1izons w, .upp~ wrt;and 
x), very rich in div~se ,remains of ammals and plants. and th!US making' a pa­
leontological bonanza (see RADWANSKI 1985). 

Marly chalk lithofacies is . characterized by white 'gray, thin bedded;,. "halky 
marls or marly chalk, fossiloifeorous with relatilvely rare gastropodsand ;infaunat 
bivalves. It occupies the lowland in the middle part of the study area (horizon w)~ 
covered with Quaternary deposits, but its upper part is well exposed along the· 
Dobre - Podg6rz - M~(:mierz escarpment (see Text-mgs 4 and 7B). 

The marly opoka exposed at Bocliotnica and Nasil6w is terminated by about, 
one meter light gray of hardground (horizon y), with corrugate, uneven and brec~, 
ciated upper surface which is densely burrowed. The most common are burows·. 
of the Thalassinoides-type attributed to the shrimps, and J-shaped ones atribu- . 
table to the ghost crab Ocypode (see RADWANSKI 1985). This hardground was' 
formerly .interpreted by POZARYSKA (1952) as a result of subaequeous dissolu-, 
tion. Recently, RADWANSKI (1985) concluded that this hardground ha,s formed. 
under extreme shallow-marine conditions, precisely within a temporarily emerged: 
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Fig. 5. Kazimierz (Town Quarry) section showing the stratigraphic range of . the­
index ,molluscan species, and the dominant and most common gastropods and bi.., 

valves; occurrence sites of Tenuipteria argentea (CONRAD) are indicated 



MAASTRICHTIAN NON-CEPHALOPOD, MOLLUSKS 79 

tidal flat, evidenced by the presence of the Ocypode . bUttows. , JELINOWSKA (1985) 
and RADW ANSKI (1985) illustrate the suc,cessive developmental stages O!f the 
hardground as well as of the overly;ing greensarid exposed at Nasil6w. 

Thegreensand bed measures a·bout 30 cm and it also fiJ.ls the thalassinotd bur­
rows which penetrate the hardground; It mainly consists of phosphate-bearing gla": . 
uconitic sandstone, highly foSlSliliferaus, rich in MaalstrJ:chtian fauna such as the 
petriomorphid bivalves (pectinids, limids and oysters), belemnite quards, brachio­
pods, sponges, bryozoans and phosphatic steinkerns of someinfaunal bivalves and 
gastropods. According to RADW ANSKI (1985), most of these fossils axe fresh, not 
being worn, what indicates quiet and slow sedimentation, without reworking and 
redeposition (except of phosphatized opoka pieces); the greensand ' is thus consi-, 
dered as a residual lag formed during slow sedimentation and a winnowing action 
of currents (see also KONGIEL 1958, POPIEL-BARCZYK 1968). 

Above the topmost part of the Maastrichtdan greensand (lag horizon of RAD­
W ANSKI 11985) the Danian sediments begin. These are mainly composed of alter­
nating hard gaizes and marls, known under the local term Siwak, and assigned 
to the Upper Danian (HANSEN 1970, MARCTNOWSKI & RADWANSKI 1983, 
RADWANSKI 1985). 
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Fig. 6. Nasil6w section Showing the stratigraphic range of the index molluscan 
species, and the dominant and most common species collected from matly opoka, 
hardground and greensandi occurrence sites of Tenuipteria argentea (CONRAD) 

are indicated ' 
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REMARKS ON THE BIOSTRATIGRAPHY 

The biostratigraplllc zonation of the UpPer Senonianof the Middle 
Vistula Vaalley has be'en recognized by POZARYSKl (1938), andfollor-­
wed by. KONGIEL (1962), arid BI..ASZKIEWICZ (i9.66, 1979, 1980) who 
based it either on the aInmonites or onbelemnd.tes, whereas GAZDZIC­
KA (:1:978) . and ,FERYT (1980) based the biozoneson calcareous narm~ 
planktoon and planktic foraminifera, respectively (see Table 2). Accor-. 
diii1.g to POZARYSKA (1965, 1967) and POZARYSKA & PUGACZEW­
$KA (1981), the so-called Pseudofextularia ZO,ne. corresponding to the 
uppermost Maastrichtian, . after . generally accepted European division, is . . 

missing in the Middle Vistula Valley. 

Table 2 

Biostratigraphic zonation. of the Maastrichtian deposits in the Middle Vistula 
Valley 

POZARYSKI KONGIEL BtASZKIEWICZ ABDEL-GAWAD PERYT GAlDZICKA 
(1938) (1962) (1979.1980) (1986. this paper) (1980) (1978) 

c z Donion-Mentian O-M Belemnello Donion 
0 y c 

: kazimiroviensis .- .!2 f3 - Hoploscaphites .c - :Tenuipterio u E x .c constrictus M92 l- Q ,~ argentea Guembel- Nephrolithus 
Vi lJ') I- crossus 
'0 N Vi itrio frequens 

0 0 
cretoceo 0 Belemnitello ~ w ~ of. Belemnitello 

::> ::> Jun ior 
M91 junior 

c Belemnella Md 2 
Belemnello ~ugoglobiger Lithrophidites 

;~ 
v occidentolis occidentalis Ipennyi quadratus 

1: Vi 
0 Belemnella u E u 0 Belemnella 'L: ~ lanceolata Md 1 Vi Q lanceolata N ..J lanceolata 0 ~ t Globigeri -0 

~ c Nostoceras, Nostoceras Tetral ithus 0 (( K9 4 nelloides ..J s 'c Ipozaryskii pozarys'k i i'- aculeus 
Ci. 8. multispinus 
E r E Didymoceras Didymocera s 0 0 j3 K9 3 u u donezianum donezionum ::> p ::5 

BI..ASZKIEWICZ (1979, 1980) accepted Hoploscaphites constrictus 
crassus (I..OPUSKI) instead of BelemneUa kazimirovienSis (SKOI..O­
ZDROWNA) as an index for the uppermost Maastrichtian zone in the 
Middle Vistula Valley, judging from the occurrence of B. kazimirovien­
sis .in the greeri.sand which he considered as of Paleocene age (see Tab­
le 2), and' from the occurrence of two subspecies of this species' (R ka­
zimiroviensis s.s. and B. kazimiroviensis skolozdrownae JELETZKY), as 
w~lLa5 froIp. the appearance of these two su:~pecies later than H •. ccm~ 
8tTic;t'IL$~ctassu$.· BbASZKIEW~CZ (1979, 1980) lowered the upper ,boun­
daTY of the 13eleiruiitella . junior. Zone. to the ' depOsits exp6sed': at 'Ok~ie 
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A - Lower Maastrichtian opoka exposed at Dziurk6w 
B - Upper Maastr1chtian marly chalk exposed at ME;cmierz 



ACTA GEOLOGTCA POLONICA , VOL. 36 G. r. ABDEL-GAWAD, FIG. 8 

Uppermo.st Maastrichtian marly opoka expo·sed at Kazimierz (Town Quarry): 
northern part (above), and middle part of the quarry (below); marked A, B, Care 

the lower, the middle and the upper horii.zons (see Text-fig. 5) 



ACTA GEOLOGI'CA POLONICA, VOL. 36 G. 1. ABDEL-GA WAD, FIG. 9 

Contact between the topmost Maastric'htian and Danian deposits exposed at Nasi-
16wquarry: A - general view, and B - southern part of the quarry (see Text­

-fig. 6) 
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Greensand 

c 
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.r:. 
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Hardground L. .... 
V1 
0 
0 
2: 

V1 
0 
E 
a. 
0 

Opoka I-

Contact between the tompost Maastrichtian and Danian deposits exposed at Bo­
chotnica: A - general view, to show the hardground used as a roof for the ex­
ploitation chambers in marly opoka, B - close-up view of the contact and its 
sketched profile, to show the nature of the contact and the biogenic st ructures 

developed 
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near Podgorz. Recently, BIRKELUND (1982) concluded that H. constric~, 

tus Crassus and H. constrictus anterior BLASZKIEWICZ (Upper Lower 
Maastrichtian) fall within the wide range of variaton of Hoploscaphites , 
constrictus (SOWERBY). Hence, the Belemnella kazimiroviensis Zone 
still has the validity against the Hoploscaphites constrictus crassus Zone 
,of BLASZKIEWICZ, and consequently the upper bounda.ry ·of the Be­
le~nitella junior Zone is herein readjusted (see Table 2) to the level as 
previously indicated by KONGIEL (1962), BLASZKIEWICZ (1966), and 
POZARYSKA (1967)~ 

The tegulatedinoceramid species, Tenuipteria argentea (CONRAD) is 
the most probably to be indicated as an alternative index of this zone 
(see Table 2 and Text-fig. 15) as appears from the study of DHONDT 
(1983a, b) who recognized its stratigraphic value, and wide geograpruc 
distribution in North Europe, central Asia and North America (see also 
SCHULZ & al. (1984). 

As mentioned above, the greens and is considered as a residual lag 
horizon of the latest Maastrichtian (KONGIEL 1935, 1958, 1962; POZA­
RYSKI 1938; POZARYSKA 1952; POPIEL:-BARCZYK 1968; RADWAN­
SKI 1985) and not of Danian age, as previ,ously regarded by POZARYS- ' 
KI (1960, 1962), POZARYSKA (1965, 1967), BLASZKIEWICZ & al. (1970), 
CIESLINSKI & POZARYSKI (1970), POZARYSKA & PUGACZEWSKA 
(1981), and KRACH (1981). 

OCCURRENCE OF FOSSILS 

The majority .of the studied fauna come from the uppermost Maastrichtian 
marly opoka exposed at Nasil6w, Bochotnica and in the upper part of the Kazi­
mierz section (the Town Quarry) . . The fossils are commonly located along the be­
dding planes, and this particularly concerns the members of the active and epi­
faunal assemblages . . On, the. other hand, the infaunalasseblages are commonly re­
corded in life position. The, best preserved and highly concentrated llloIds of ara­
gonitic shells, associated with fully preserved calcitic shells, were collected from 
the hardground exposed at ' Nasil6w and Bochotnica,as well as from several dis­
continous hard bands of op'oka in the middle and upper parts of the Kaziniiierz 
section (the Town Quarry). 

::omplete and fragmented calcitic shelle and. beIemnite guards together with 
phosphatized or limonitized molds ofa:ragoriitic . shells (especially of small-sized 
gastropods and nuculid bivaIves) · were accumulated in the gteensand above the 
hardground. Loca.lly, the greensand is replete with these fossils, and with regard 
to the beIemniteguards it .was considered as a belemnite ba.ttlefield ("BeleIilriiten-
schlachfeId") by PUTZER (1942). . . ' 

PRESERVATION OF FOSSILS 

Paleoecologic studies risk serious errors in the obtained conclusions 
if the effects of preservational difierenc.es among collections and taxa 
a·re not pr,operly considered (see KOCH & SOHL 1983). Furthermore, 
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taphonomical features of the assemblage as well as associated sedimen­
tary structures, provide valuable in:sights into the envir-onmental COlll­

ditions of the living communities (cf. JARVIS 1980). 

I:h the Late Cretaceous chalk and opoka facies of the North European 
Province, there is a preferential preservation of the calcitic shells. The· 
aragonitic skeletons of corals, scaphopods, gastropOds, infaunal bivalves. 
nautiloids and ammonites, are dissolved, while the calcitic skeletons of 
brachiopods, bryozoans, serpulids, epifaunal bivalves and belemnite gu­
ards, ·as well as echinode-rms are well preseTVed. 

The studied faunas of the Maastrichtian opoka and rnarls are preser­
ved either in the fOirm of calcitic sheUs (aJI pteriomorp'hid bivailves, ex­
cept, of the order Arcoida, and GyropLeura) or in the form of external 
molds of aragonitic shells, rarely steinkerns (scaphopods, gastropods, ar-­
coti:ds and infaunal biva,lveSl). KOCH & SOHL 1(1983) !Classified the paLe­
ontological collections into the six types, based on the occurrence of ara­
g()[l1ittc and calcitic shells as well as of their mo,lds. In this regard, the 
studied faunas lie within the type IV (calcite + molds) as defined by 
KOCH & SOHL (1983). 

In the studied faunas, the external molds litre of well preserved scul-· 
pture, and this means the dissolution of aragonite took place post-burial 
and afterwards when the sediments were sufficiently fiirm to record the 
presence of even small and delicate shells as well as of their fine orna­
mentation. This stage was followed by plastic deformation normal to the, 
bedding. 

The abundance of the gastropods and infaunal bivalv,es besides the 
epifaunal assemblages in the studied faunas, is most probably related t(}l 
the bottom conditdons of opoka and hardground (see RADW ANSKI 1985) 
particularly during the Late Maastrichtian. These bottom conditions we-· 
re favorable for larval settlement of both epifaunal and infaunal taxa-._ 
On the other hand, the quaggy or unstable bottom of chalk is unsuitable 
for larval settlement of the infauunal suspension feeders (see JABLON-:-­
SKI & BOTTJER 1983). 

Disarticulated valves in the material studied are common, represen­
ted by epifaunal bivalves, whereas articulated valves are represented by 
semi-infaunal and infaunal bivalves. Most of the gastropod and bivalve 
molds were stained by limonitic material particularly long sutureandhin­
ge line. Specimens filled with drusy calcite are rare or absent iri mollusks. 
whilst they are common in associated brachiopods. A color pattern has 
boon recognized by the author only in in two bivalve species (see PI. 34. 
Fag. 5 and PI. 37, Fig. 8). 

Epifaunal incrustations composed of serpulids, juveni1e forms of di;'" 
verse oysters a,nd thorny oysters (spondylids), Atreta niLssoni, Placu-
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nopsis gTanulosa and bryozoans are found m all studied assemblages. 
There a!l'e preferentially common upon large specimens of Pycnodonte 
vesiculaTe, volutids, nautioloids, ammonites, belemnite guards, and . 
echlrioids. 

MATERIAL, DATA, AND ABBREVIATIONS USED 

The present study is based on the material collected by the author 
from several quarries and outcrops scattered on the both banks of the . 
Vistula River (see Text-fig. 1) during seasons of 1983-1985, with the 
help of the KONGIEL's Collection (MZ) and the MACHALSKI's: Collec­
tion (ZPPAN). Basides, some specimens kept in the collections of the In­
stitute of Geology, University of Warsaw (IGP), Museum of the Geologi­
cal Survey of Poland (IG), Professor K. POZARYSKA (ZPPAN), Dr A. 
BI..ASZKIEWICZ (LG) and A. JELINOWSKA M. Sc. (IGP) were also ta­
ken into account. 

IIIlstitUJtions in which collections used for comparison are. kept, are abbrevia­
ted as follows: 

IG - Geological Survey . of Poland, Warsaw; 
IGP - Institute of Geology, UniveJrsity Qf Warsaw: 
MZ - Museum of the Earth, War-saw; 
ZPPAN - Department of Paleobiology, Polish Academy of Sciences, 

Warsaw; 
KBIN - Koninklij.k Belgisch Instituut voor Natuurwetenschappen, Brussels. 

.rbe studied mate.riaI was compared with older collections housed in several 
European . Museums . and Institutions, such as the GOLDFUSS' Collection (Bonn), 
the KAUNHOWEN's Colledioos (Berlin), the BOSQUET's ' Collection (Brussels) and 
the VOGEL's Collection (Leiden). 

Within the forthcoming SYSTE:M:ATIC ACCOUNT, some abbreviations and 
special sdgns will be used. 

Explanation of signs used · ID synonymy-lists (as formerly used by 
DHONDT 1971, 1982) is as follows: 

1861. Identification certain, based on comparison with the literature (illustrations 
or descriptions); 

v. 1861. Identification certain, based on study of the original material; 
?l861. Identification uncertain; . 
p.p.186!. Not all the specimens figured are comparable with the species under 

discussion; . 
(1861) The species is reported in a list, and the correctness of the specific attribu': 

tion cannot be checked; . 
cf. 1861. The specimens are not fully comparable with a given species; 
aff. 1861. The specimens display a general affinity with a given species. 

Abbreviations used in the headlines of successive taxa are as follows: 
M - monotypy, ' OD - original designation, SD - subsequent designa­
tion, SM - subsequent; monotypy. . . 

All the studied specimens are <iEp()Sited in the Institute of Geology, University 
of Wa!l'saw. 
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Within the 'SYSTEMATIC,' ACCOUNT the measurements and,'·description are 
given only for the new species and some others which require"a discussion., 

For all the studied species the synonymy lists and brief remarks a,re .offered, 
together with their stratigraphic range and geographic distribution. The latter data, 
on age and distribution, are simplified as possible. Anyway, to avoid the confu­
sion in the location of discussed occurrences, the following geographic index is 
used: 

Austria: Gosau, Oberosterreich (ZITTEL 1865-66); , 
Belgium - Netherlands (Limburg area): Maastricht, Kunrade, Geulhem, Sairif Pie­

tersberg and Vaals (BOSQUET 1860, BINKHORST 1861, V;QGEL 1895, KAUN­
HOWEN 1897, VAN DER WEIJDEN 1943, DHONDT 1971-1983, MARQUET 
1982); 

Bulgaria: Pleven and Somovit (TZANKOV 1981, TZANKOV & MOTEKOVA 1981); 
Czechoslovakia: Malnitz, Postelberg, Priesen, Randnitz and Trziblitz in Bohemia 

(REUSS 1845-46, GEINITZ [873-1875, FRIC 1877---<1911, ANDERT 1934); 
Denmark: M0ns Klint and Stevns Klint (RAVN 1902, 0DUM 1922, HEINBERG 

1976-1979); , 
Federal Republic of Germany (West Germany): Aachen (MULLER 1847, HOLZ­

APFEL 1887-89) Haldem (GOLDFUSS 1833-1844), Hemmoor (DHONDT 1982), 
Braunschweig and Ilsede (GRIEPENKERL 1889, MULLER 1898), Liineburg 
(STROMBECK 1863, WOLLEMANN 1902), Upper Bavaria (BcJHM 1891), ,.other 
localities indicated by ROEMER (18411) and by GOLDFUSS (1833-1844); 

France: localities indicated by d'ORBIGNY (1842-43); 
German Democratic Republic: Isle of Riigen (v. HAGENOW 1842; WOLANSKY 

1932; NESTLER 1965a,b, 1982); 
Great Britain (England): Trimingham, Norfolk and Norwich (MANTELL 1822, 

WOODS 1899-191,3); ,,' ,,' 
POLAND: The Middle VistUla Valley (study area); Nal~cz6w, Chelm, ZamoSc in 

the Lublin Upland, and Miech6w in the Miech6w Upland (for location see 
MARCINOWSKI & RADWAI'lSKI 1983; RADWAAsKI 1985); 

Sweden: Ahus, Balsberg, Ignaberga, Kopinge, Morby (NILSSON 1827; HE;NNIG 
1897; HAGG 1935, 119'54); , 

U.S.S.R.: Lvov (Lemberg region) in the western Ukraine (KNER' 1850, 1852; ALTH 
1850; PLACHETKO 1863; FAVRE 1869; ROGALA 1911; PASTERNAK & at 
i968), Donbass basin (BLANK 1974, SAVCZINSKAJA 1974),' Crimea . (SO­
BETSKI 1977), peri-Caspian area (SOBETSKI 1982), and North Caucasus 
(MOSKVIN 1959); 

Yugoslavia: Fruiika Gora(PETHcJ 1906). 

,SYSTEMATIC J.\.CC;:OUNl 

Class Scaphopoda BRONN. 1862 

Family Dentaliidae GRAY, 1934 

Genus Dentalium LINNAEUS, 1958 

Ty,pe species: Dentalium elephantinum; SD MONFORT;,l!;HO 

Subgenus DentaZium LINNAEUS" 19.58 

Dentalium (DentaUil:in) multicostatum'F AYRE, 1869 

(Text-fig. 11 and PI. 24, Figs 10-:-11) 

1850, Dentatium decussatum sow.; ALTH,p. 226, PI. 12, Fig; 1 (non ISOWERB:Y:). 
1863. DentaLium deCU8satum SOW.; Pt.ACHETKO, p. 16, PI. 1, Fig. 13. 
1869. Dentatium mutttcostatum FAVRE, p. 101, PI. 11; Fig. 7. 
(1911) Denta!ium mutttcostatum RAVRE; ROGALA, p. 492. 

MATERlIAL: 4 from Kazimierz, 3 from Nasil6w (2 opoka, 1 hardground). 
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. RE;M.,ARKS: .The studied specimens are poorly preserved and in the majority 
are f;ragmented. The species can be distinguished from DentaZium. aZteTnans 
J~ M'OLL~R 'anci D. decussatufn, SOWERBY by alternation of longitudinal riblets 

..................... 

.. .:. .... ~ ..... ,~" .... :.:.:: ...... , . 
. ~~.,.:O:~~~~.~~.~!~ .. 
. ~i, \,",::'i:': f'i:' ~:':-;:.!~-:::f~ \~",!. 

1cm 

Fig. U. DentaZium (Dentatium) muZticostatum FAVRE; Kaziinierz(TQwn Quarry), 
uppermost Maastrichtian 

with numerous fine longitudinal striae which are crossed by fine growth lines 
(see Text-fig. 11). 
AGE and DISTRIBUTION: Upper Senonian of the Lvov region and uppermost 
Maastrichtian of the Middle Vistula Valley. 

Dentalium (Dentalium) sp. 
(Text-fig. 12) 

MATERIAL: 1 from Kazimie.rz, 1 from NasHow· (hardgroUnd) 

REMARKS: The specimen collected at Kazimierz is nearly complete, while 
that from Nasil6w (hardground) is a fragment of external cast. They both are 
ornamented with' longitudinal riblets, nearly equal and separated by smooth inter-

1 cm' 

Fig. 12. DentaZiumfDentaZium) sp~; Kazimierz (Town Quarry), uppermost Maas­
trichtian 

spaces. The ventral riblets are closely spaced. This characteristic ornamentation 
can ensily''ciistinguish this species from D;. muZticostatum FA VRE and D. aZternans 
J. MULL'ER from the Campanian Vaals greensand. 

Class Gastropoda CUVIER, 1797 

The terminology for the gastropods generally follows the gloosary 
presented 'by COX (1960) in the Treatise· on Invertebrate Pale ontology, 
Part I (Gastropoda), and .also that'used by SOHL (1960, 1964). 

All linear measurements (taken . with vernier calipers) are given in millimeters. 
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Abbreviaion uSed are: H - total height of shell, EH - estimated 
height of shell, D - maximum diameter of shell, HB - height of last 
whorl, HA - height of aperture, DW - maximum diameter + length of 
expanded outer lip, PA - pleural angle (in degrees). 

Spire (after HONG-FU & YOCHELSON 1983): low - when PA larger 
than 110°, moderately high - when PA 50-90°, and high - when PA 
less than 50°. 

Size (after HONG-FU & YOCHELSON 1983): small - less than 
10 mm, moderately small- 10-15 mm, medium - 15-20 nun, moderate­
ly large:""-- 20-25 mm, and. large - larger than 25 mm. 

NOTE:. The protoconch in the studied gastropod is commonly damaged, and thus 
the· description concerns the teleconch. 

Subclass Prosobranchia MILNE-EDWARDS, 1848 
Order Archaeogastropoda THIELE, 1925 

Suborder Pleurotomariina COX & KNIGHT, 1960 
Superfamily Pleurotomariacea SWAINSON, 1840 

Family Pleurotomariidae SWAINS ON, 1840 
Genus Conotomaria COX, 1959 

Type species: Pleurotomaria mailleana d'ORBIGNY, 1843 
Conotomaria linea.ris (MANTELL, 1822) 

(PI. 2, Fig. 1) 

1822. Trochus tinearts MENTELL, p. llD, PI. 18, Figs 16-17. 
1840. Trochus lineariB 'MANT.; GEINlTZ, p. 46, PI. 13, Figs 6-41; PI. 15, Figs 1&-49-. 
1844. P!eurotomaTila dtsttncta GOiLDFUSS, p. 75, Pl. 187, Fig. 1. 
Im. P!eurotomaTia Unearts MENTEUL SIl.; GlElINrrrZ, p. 165, PI. 29, Fig. 10. 
i9&. P!eurotomaTia lineartsMANT.; KRAGH, p. 371, P1l. 9, Fig. 5. 
(194i2) P!eurotomaTia !ineariB MANT.; PUTZEIR, p. 372. 
1965b. P!oorotomaTia Unearts MANT.; crESLIlIliSKJ:, p. 35, PI. 6, Fig. 3. 

MATERIAL: 10 from Kazimierz, 13 from Na·sii6w (opoka). 

REMARKS: The studied specimens were collected from the deposits of the 
Belemnella kazimiroviensis Zone. This species is closely allied to Conotoma:lia 
disticha (GOLDFUSS), but ornamentation is more conspicuous in GOLDFUSS' 
species. The species C. granulifera (v. MUNSTER) differs from the studied species 
in ha'Ving ornate granular SCUlpture. 

AGE and DISTRIBUTION: Turonian ~ Senonian of Bohemia, West Germany and 
England; Cenomanian (CIESLINSKI 1965b) and uppermost Maastrichtian of the 
Middle Vistula Valley. . 

Conotomaria granulifera (v. MONSTER, 1844) 
(PI. 1, Fig. 1) 

.1844. Pteurotomar£a granutifera MUNSTER; GOLDFUSS, p. 72, PI. 187,· Figs 3, 3a. 
1889. Pleurotomar£a granuUfera v. :MONSTER; GRlIEPENKERL, p. 'l1. 
1896. PleurotomaTia (Leptomarta) granuUfera MONSTER; M'OLLER, p. 86, l"l. 11, Figs 11)..-4.3. 
1901. Pleurotomar£a (Leptoma.r.ta) granuUfera MtliN'STIEIR; WOLLEMAN.N, p. 24. 
1902. P!eurotomar£a granuLtfera M'ONSTER; WQU.ElB£ANN, p. 83, PI. 9, Fig. 3. 
1193l. pteurotomaTia granuUfera M'ONST.; KRACH, p. :WO, !PI. 8, Fig. 6. . 
1937. P!eurotomar£a granu~tfera M'ONST.; KONGIEL & MATWIEJEWOWNA, p. 13B. 
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la-lh 

2 

Conotomaria granulifera (V. MUNSTER); Kludzie (apertural and oblique 
apical views) 
Leptomaria subgigantea (d'ORBIGNY); Kazimierz (aper tural view) 

All figures in natural size 
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la-le - Conotomaria Lineari s (MANTELL) ; Nasil6w opoka (la apertural, lb oblique, 
le oblique basal views) 

2-3 - Emarginula costatostriata FA VRE; 2 from Nasil6w opoka (apical view; 
MACHALSKI's Coll.) , 3 plaster cast from Podg6rz (apical view), X 2 

4a-4b - Loxotoma multiradiata sp. n.; Dobre, holotype (4a side, 4b apical views), 
X 3 

5-6 - Aemaea striatissima (G. MULLER); 5 from Kazimierz (apical view) , 6 from 
M~cmierz (apical view), X 2 

7-8 - Chilodonta (Chilodonta) rudis (BINKHORST) ; Nasil6w opoka (7a oblique 
side, 7b basal , and' 8 abapertural v iews), X 2 

9a.9b - CaUiomphalus (Calliomphalus) rimostLS granulahts (KAUNHOWEN); Ka -
mien (incomplete; side and basal views; MZ-Mg. 2548), X 2 
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(1938) Pteurotomarta granuttfera MUNST.; POZARYSKI, p. 23. 
(1942) pteurotomarta granutilera MUNST.; PUTZER, p. 3'1'2 . . 
:1954. pteurotomarta (Leptomarta) granuttfera MUNSTER; Hil.GG, p. :n, Pi. I, Figs 5-6. 
19'14. Conotomarta granuUfera (a'4UNSTER); SLANK, p. 1'24, PI. 42, Fig. 2. 
MATERIAL: 1 from Kludzie, 2 from Solee. 

REMARKS: The three studied specimens were collected from the Lower 
Maastrichtian deposits ~Belemnella lanceolata Zone and Belemnella occidentalis 
"Zone). However, KRACH (1931), KONGIEL & MATWIEJEWOWl'fA {1937), and 
PUTZER (1942) noted this species at Kazimierz and Bochotnica (Belemnella ka­
:zimiroviensis Zone); they probably confused it with C. linearis (MANTELL). This 
species is closely allied to C. linearis, C. disticha (GOLDFUSS), and C. hau,eri 
<KNER), but it is easily distinguishable by its ornate granular sculpture. 

AGE and DISTRIBUTION: Santonian - Companian of West Germany and Sweden, 
Upper Campanian of the Donbass basin, Lower Maastrichtian of the Middle Vistula 
Valley. 

"Conotomaria" sp. indet. 
(PI. 5, Fig. 4) 

:MATERIAL: One specimen from NasU6w (opoka). 

REMARKS: The studied specimen is almost complete, with well preserved 
;sculpture. Its general features are nearly similar to those of the genus Conoto­
maria, but the absence of the selenizone . and the presence of two sinuses along 
the apertural outer lip make a hesitation, about its belonging to the genus Co­
-notomaria. 

Genus Leptomaria E. EUDES-DESLONGCHAMPS, 1864 
'Type species: Pleurotomariaamoena J. A. EUDES-DESLONGCHAMPS, 

1849 
Leptomaria subgigantea (d'ORBIGNY, 1950) 

(PI. 1, Fig. 2) 

:1~44. pteurotomarta gtgantea sow.; GOLDFUSS, p. '17, Pi. 181, Fig. 8 (non SOWERSY) • 
.(1850) Pleurotomaria 8ubgtgantea d'ORBIGNY, p. 238. 
1&. Pteurotomarta gtgantea, ·SOW.; J. MU'LiLER, p. 48. 
1888. pteurotomarta subgtgantea d'ORS.; HOLZAIP!1E'L, p. 175. 
:1898. pteurotomarta subl1'41antea d'ORiB.; MOl..I.ER, p. 84, PI. 11, F'ig. 9. 
1931. Pteurotomarta subgtgantea d'ORS.; KRACH, p. 369, Pi. 8, Fig. 7. 
:1934. pteurotomarta 8ubgtgantea d'ORS.; ANDERT, p. 350. 
(1Q38) PteuTotomarta 8ubgtgantea d'ORB.; POZARYSKI, p. 23 . 
.(1942) pteurotomarta subgtgantea d'ORS.; PUTZER, p. 372. 

MATERIAL: 4 from Kazimierz, 3 from NasU6w (opoka). 

REMARKS: This species has unusual large size, if compared with other UpPer 
Cretaceous pleurotoIIlai'lids. One fragment of an external mold from · Kazimierz 
,(collected by M. MACHALSKI), approxiinately completed, measures about 200 mm 
in diameter. No other species from the Upper Cretaceous of Europe can be 
mistaken with L. subgigantea, which is more comparable with the Tertiary species 
Pleurotomaria sismondai GOLDFUSS, which differs in having a granular ornamen­
tation. The species Pleurotomaria nodosereticulata KAUNHOWEN . is closely allied 
to this species, but it differs in halVing small tubercles developed at points of 
intersectiou of the collabral and axial threads . 

.AGE and DISTRIBUTION: Santonian - Campanian of Aachen, West Germany; 
Lower Senonian of West Germany and Bohemia; Upper Maastrichtian of the 
.Middle Vistula Valley. 
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Superfamily FissurelIacea FLE1vlING, 1822 
Family Fissurellidae FLEMING, 1822 
Subfamily 'EmarginulinaeGRAY, 1834 
Genus Emarginula LAMARCK, 1801 

Type spec~es: Emarginulaconica LAMARCK, 1801 
Emarginula , costatostriataF A VRE, 1869 

(PI. 2, Figs 2-3) 

1869, Emargtnuta costato-stdata E. FAVRE, p. 97, 'PI. 11, Fig. 3. 
1889. Emargtnuta costato-striata 'E. FAVRE; GRlIElPENKAERL, p. 70. 
(19U) Emargtnuta costato-strtata E. FA VRE; ROGAiLA, p. 491. 

, MATERIAiL: 2 frOCl 'Podg6rz, 4 from Ka:zimierz, 1 from Na's1l6w (opoka). 

REMARKS: The general form and characteristic ornamentation of the studied 
specimens agree with the specimen figured by FA VRE (1800) from the Lvov region. 
KAUNHOWEN (1897) described 20 species from the Maastrichtian stratotype, and 
two of them (E. conica BINKHORST and E. bipunctata KAUNHOWEN) are closely 
comparable with the studied species. 

AGE and .DISTRIBUTION: Upper Senoni!in of the Lvov region and West Germany, 
Upper Maastrichtlan of the Middle Vistula Valley. 

Genus Loxotoma FISCHER, 1885 
Type species: Emarginula neocomiensis d'ORBIGNY, 1843 

Loxotoma multiradiata sp. n. 
(PI. 2, Fig. 4) 

'HOLOTYPE: The specimen preseruted in PI. 2" Fig. ~a-4b. 
TYPE IJOCALITY: Dobre, 6 km south Kazimierz. 
TYiPE HORI:ZON: Low-Upper Maastrichtian (Belemnl.tella junior Zone) • 
.n:rntI:VATION OF THE NAME: Latin muturadtata - after its numerous radial riblets. 

DIAGNOSIS: A conical Loxotoma with ovate outline, ornamented with numerous 
radial riblets cancellated with concentric threads. 

MEASUREMENTS: The holotype displays H = 5.55 mm, D = 7.75 mm, 
MATERIAL: One specimen from Dobre. 

DESCRIPTION: The shell is small, conical, elevated, with ovate outline; 
asymmetrical where selenizone and exhalant slit are shifted, forming an acute 
angle with the mid-line of the shell. Apex is subcentral. The shell is ornamented 
with numerous radial riblets cancellated with concentric threads. The secondary 
and tertiary fine riblets, developed on the interspaces between the mam. radial 
riblets" are more distinct near the margm.. 

REMARKS: The genus Loxotoma is quite rare in the Late Cretaceous deposits. 
The "new species is established on' the external mold with the best preserved 
sculpture; it can easily be distinguished from the Lower Cretaceous species Loxo­
'toma neocomiensis (d'ORBIGNY), the type species, by its numerous, fine, radial 
riblets and the more elevated shell. 

Suberder Patellina VAN IHERING, 1876 
Superfamily Patellacea RAFINESQUE, 1815 

Family Acmaidae CARPENTER, 1857 
Genus Acmaea ESCHSCHOLTZ, 1833 
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Type species: Acmaea mitra ESCHSCHOLTZ, ,1833; SD DALL~ 1R71 

Acmaea striatissima' (G. MULLER, 1898) 
(PI. 2, Figs 5-6) 

1898. Patella Btr,taussma n. sp., G. MtlLLER, p. 88, PI. 11, Figs ~. 
(1!1ll)PateUa striattssima G. M"OiLL.; RoGALA, p. 492. 

MATERIAL:' 1 from MeCmierz, 1 from Kaz1mierz. 
. . 

REMARKS: The species is characterized by its nearly flat, moderately elevated, 
and almost smooth shell. By these characters the species can easily be distin­
guished from A. Zaevigata BINKHORST and A. rtgida KAUNHOWEN from the 
Maastrichtian stratotype, as well as from A. ovialis NILSSON and A. incornata 
ALTH from the Upper Senonian of Sweden and the Lvov region, respectively. 

AGE and 'DISTRIBUTION: Santonian - Campanian of West Germany, Upper 
Senonian of the Lvov region, Upper Maastrichtian of the Middle Vistula Valley. 

Suborder Trochiila COX & KNIGHT, 1960 
Superfamily Trochacea RAFINESQUE, 1815 

Family TrochidaeRAFINESQl,JE, 1815 
Subfamily Chilodontinae WENZ, 1938 

Genus Chilodonta ETALLON, 1862 
Type species: Chilodonta dathrata ETALLON, 1862; SD de LORIOL, 1887 

Subgenus Chilodonta ETALLON, 1862; 
Chilodonta (Chilodonta) rudis (BINKHORST, '1861) 

(PI. 2, Figs 7-c-8) 

1861. Turbo rudis Nobis, BINKHORST, p. 47, PI. 3, Figs. B. 
1861. Turbo detritus Nobis, Bl'NKHORST, p. '15, PI. 3, Fig. 10. 
1861. Turbo bidentatus Nobis, BINKHORST, p. '16, PI. 3, Fig. 9. 
v.l8!n. Trochus ' (Craspedotus) rudis BINKHORST; KAUNHOWEN, p. 38, PI. 2, Figs 1-3. 
MATE'RIAL: 3 from Nasilow (2 opoka, 1 hardground): 

REMARKS: KAUNHOWEN (1897) revised the material of BINKHORST (1861) 
from the Maastrichtian stratotype, and concluded that of this three species, which 
are conspecific, the selected specific name should be rudis. Based on the presence 
of the. teeth in the aperture, KAUNHOWEN put this species into the subgenus 
CraspedotusPHILLPPI, 1847, which was considered by COX (1960) , as a junior 
synonym of, the genus Olivia CANTRAINE, 1835. This species is assigned herein 
to the' genus Chilodonta ETALLON, 1862, where the figure of aperture illustrated 
py KAUNHOWEN (1897, PI. 2, Fig. 3) is more camparable with ChiZodonta cZathrata 
from the Upper Jurassic of Europe. 

AGE and DISTRIBUTION: Maastrichtian stratotype and uppermost Maastrichtian 
of the Middle Vistula Valley. 

Subfamily Margaritinae STOLICZKA, 1868 
Genus Atira STEWART, 1927 

Type species: Angaria ornatissima GABB, 1864 
Atira laevis (NILSSON, 1827) 

(PI. 7, Figs 4-5) 

1827. TrochU8 laeVis n., NILSSON. p. 12, PI. 3, Fig. 2. 
v.1B44. Trochu8 laevts NILSISON; GOLDFUlSS, 'p. 57, PI. 181, Fig. 18. 
1850. TTochus laevis NILS.; KNER, p. 16. 
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1850. Trochu8 laevls NlLS.; ALTH, p. 217. 
Q.850) Trochus subtaevls d'ORBIGNY, p. 2:!4. 
(1388) Trochus taevtuscutu8 MBG.; LUNDGERN, p. 16 (nonv. SCHLOTHElM). 
1854. Trochus taevtu8cUW8 MOiBERG.; HXGG, p. 21. 
1874. Attra taevts (NILSSON); BLANK, p. 127, PI. 44, FIg. 1. 

MA'DElRlIAL: 1 from Kazimierz, 1 from Nasil6w (opoka). 

REMARKS: The large size of the studied .specimens and their features agree 
with the specimen from the Campanian of Haldem,' West Germany (GOLDFUSS 
1844), and another one from the Upper Campanian of the Donbass basin (BLANK 
1974). The type specimen of NILSSON is lost (Prof. K. LARSSON, Lund, in letter). 
GOLDFUSS' specimen (No. 1146), preserved in the Institu1r frill- Paliiontologie, 
University of Bonn, may be selected as a neotype. 

AGE and DISTRIBUTION: Upper Senonian of Sweden, Limburg, and West 
Germany; Upper Campanian of the Donbass basin; uppermost Maastrichtian of 
the Middle Vistula Valley. 

Genus Margarites GRAY, 1847 
Type specioes:Trochus helicinus FABRICIUS, 1780 

Margarites(?) leavis (PUSCH, 1837) 
(PI. 5, Fig. 3) 

1837. Helix taevts m., PUS'CH, p. 94, Pl. 9, Fig. 7. 

MATERIAL: 2 from KM:imierz, 2 from NaSU6w (1 opoka, 1 hardground/. 

REMARKS: The studied specimens are of small size, low spire, turbinate, 
and broadly phaneromphalus. The last whorl is large, and laterally inflated. The 
aperture is large, with slightly elliptical outline. All the studied specimens are 
complete steinkerns coincident with the type ,specimen figured by PUSH (1837), 
which was collected at Kazimierz. 

AGE and DISTRIBUTION: Uppermost Maastrichtian of the Middle Vistula Valley. 

Subfamily Angariinae THIELE, 1924 
Genus Calliomphalus COSSMANN, 1888 

Type species: Turbo squamulosus LAMARCK, 1804; OD 

DISCUSSION: SOHL (1960) fully discussed the diagnosis of this genus and 
subdivided it into two subgenera on the basis of the shape and whorl outline; 
CaZliomphaZus c.oSSMANN, 1888, and PZanolateraZus SOHL, 1960. The nominative 
subgenus CaHiomphaZus (s.s.) differs from PZanoZateraZus by its round-sided post­
eriorly shouldered whorls, which lack either any basal keel or axial sculpture 
on the base. Moreover, PZanoZateralus differs by having flat-sided whorls and 
possessing a basal angulation (SOHL, 1960). 

The genus CaUiomphaZ'Us has a wide geographic distribution in the Senonian 
and. it ranges through the Tertiary of Europe (SOHL, '1960). In the study area, 
the' two subgenera are common, and the eleven species are identified. 

Subgenus Calliomphalus COSSMANN, 1888 
Calliomphalus (Calliomphalus) boimstrofensis (GRIEPENKERL, 1889) 

(PI. 3, Figs 1-3) 

1889. Turbo BotmBtro!ensts n. ~., GRIEPENKERL, p. 7:\, PI. 8, Flg. 13. 
1_. Turbo B04mst1"o:fensi8 GRIl!lPENKEBL; G. MtJ1IJLER, p. 88, PI. 12, Figs 211-21. 
1IlO1. Turbo Botmatro!en.1s GiRIEPENKERL; WOLLEMANN, p. 24. 
1930. Turbo Botmatrofensis GRIlEIPENXERL; HXGG, p. 18, Pl. I, Fig. 3. 
11103d. Turbo cf. Botmstrofenau GR-IEP.; KiRAOH.p. ' 3'12, Pi. 9, Figs 16, 16a, b. 
(111138) Turbo botmst1"ojensls GRIEP.; POZARYSKI, p. 23. 
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1(1942) Turbo cf. boimBtrojensi8 GR.; PUTZER, p. 372. 
::11174. Ma,.gaTttes (7) botmBtrojensts (GRIil;)pENKERL); BLANK, p. 1:18, Plo 44;, Fig. 9. 

:MATEmAL: 42 from the Upper Campanian opoka(20 from Ciszyca Kolonia, Zl from ,Ciszyca 
G6rna, .1 from Piotra,win). 2 from Kamien. 

REMARKS: The studied specimens coincide, in general features and size, with 
-those from the Upper Senonian of West Germany (GRIEPENKERL D.889, MULLER 
i898) and the Dohbass basin (BLANK 1974). All the studied specimens come from 

"the KONGIEL's Collection. 

AGE · and DISTRIBUTION: Campanian - Lower Maastrichtian of West Germany, 
:Denmark, Sweden, the Donbass basin, and the Middle Vistula Valley. 

·CaUiomphaLus (CaUiomphaLus) rimosus granulatus (KAUNHOWEN, 1897) 
(PI. 2, Fig. 9) 

-v. 1897. Turbo (SolaneUa). rim08UB BINKHORST· var. granulata novo KAUNHOWEN, · p. 33, 
PI. 2, Figs 4-6. 

-MATE'RIAL: 1 from PiotraWin · (uppermost Campan:ian), 1 from Kamien, 2 from Nasit6w 
(opoka). 

REMARKS: The studied specimens are incomplete, and one external cast from 
·Nasil6w is preserved as a xenomorphic area of Pycnodonte vesicularie. This sub­
'species differs from the nominati've subspecies C. rimosus rimoS'US (BINKHORST) 
in granular sculpture. It also resembles "Turbo" granosecinctus BINKHORST, but 
the granular sculpture is more distinct on the latter. 

AGE and DISTRIBUTION: The Maastrichtian stratotype and the Upper Gam­
:panian - Maastrichtian of the Middle VistuIa Valley. 

CaaUiomphalus (CaUiomphaLus) dichotomus (ALTH, 1950) 
(PI. 3, Figs 4-6) 

'1850. Trochus dtchotomus m., ALTH, p. 214, Pl. 11, Fig. 8. 
'1889. Trochus cUchotomus A'LTH; FAVRE, p. 63, Pl. 9, -Fig. 10. 
,{19l!l) T,rochu8 dtchotomus ALTH; ROGALA, p. 4&1. 
1982. Margarttes (7) dtchotomus (Al1I1H); PLAMADIALA, p. 176, PI. 17, :ng. 8. 

-MATERIAL: 7 kom Ciszyca Kolonia (Upper Campanian), 3 from Kazimierz, 1 from Nasilllw 
(opoka). 

REMARKS: Only four incomplete specimens were collected from the deposits 
.Qf the Belemnella kazimieroviensis Zone and the rest comes from the KONGIEL's 
Collection from the Upper Campanian of the study area. The characteristic orna­
:mentation of this species is closely similar, and thus probably related, to "Solarium" 
.kunradtense BINKHORST, 1861, from the Maastrichtian stratotype . 

.AGE and DISTRIBUTION: Upper Campanian - Maastrichtian of the Lvov region 

.and peri-Caspian basin, and of the Middle VistuIa Valley. 

CaUiomphaLus (CaHiomphaLus) pLachetkoi (FAVRE, 1869) 
(PI. 3, Fig. 7) 

:1863. Turbo Astie1ianus D'ORB.; Pl.ACHETKO, p. 14, PI. I, Fig. 9 ·(non d'ORBlGNY). 
1869. Turbo P!achetkoi E. FAVRE, p. 60. 
1889. Turbo Plachetkot E. FAVIRE; GRIEPENXERL, p. 73. 

·IMATERIAL: 3 from KIIIZImierz. 

REMARKS: The 'studied specimens ar~, damaged . and their identification is 
based mainly on the diagnostic sculpture which coincides with that of the specimens 
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figured by PLACHETKO (1863) and FAVRE . (1869) from the- Lvov regiQH. ·: PI:..A­
CHETKO (1863) · erroneously defined this species as Tur.oO' astierianusd!ORBIGNY; 
on the other hand, FAVRE (1869) concluded that PLACHETKO's species . is.dif~ 
ferent from d'ORBIGNY's species and introduced .. a new specific . name. 
D'ORBIGNY's species differs from this species in having more spiral riblets!. and 
equal in strength with those which ornament the basal part. 

AGE and DISTRIBUTION: Upper Campanian ~ Maastrichtian of the Lvov ' region 
and Upper · Maastrichtian of the Middle Vistula Valley. 

Calliomphalus (CaHiomphaZus) inaequecostatus (KAUNHOWEN, J897) 
(PI. 3, Figs 8-9) 

v.1SS7; Turbo tnaeque-costatus novo sp., KAiUNHOW.EN, p . 27, PI. 5, Fig: 2. 
1898. Turbo tnaeque-costatus KAUNH.: G. MlJ.LiLER, p . 90, 'Pl. 12, Fig. 22. 

MATER~:·12 from the uppermost Campanian opoka (1 from Kaliszany, 11 from Plotrawin.l, 
1 from· Solee, 1 trom Dobre, 1 from Podg6rz, 13 from Kazlmler:t, 1 from.J~nO~il!c. 

REMARKS: The species can be distinguished . from other Upper Cret~r::eous 

calliomphalids by its more elongated tapering spire, smaller pleural angle . and the 
finer sculpture. 

AGE and DISTRIBUTION: Santonian ~ Campanian of West Germany,· Upper 
Campanian Maastrichtian of the Middle VistuIa Valley, .the Maastrichtian 
stratotype. 

Sub genus PZanolateraZus SOHL, 1960 
Type species: CaHiomphalus argenteus WADE, 1926; OD 

Calliomphalus (PlanolateraZus) quadricinctus (J~ MULLER, 1851) 
(PI. 3, Figs 10-11) 

1851. Turbo quadTtctnctus .1. MtJLLEH, p. 43, PI. 5, Fig. 7 . . 
1851. TU1'bo qutnquectnctus .1. MlJ.LiLEH, p. 43, PI. 5, Fig. 8. 
1a88. EutTOch.us quad1't ctnctus ~; HOLZAPFli:J::., p . 172, PI. 19, Figs 4-'1. 
v. 189'1. Eutroch.u8 quadrlctnctus MVLLEH; KAUNHJOWEN, p. 27, PI. 5, Fig. 1. 
1931. Eut1'och.us quad1'tctnctusMtJ1LLER; KHACH, p . 375, PI. 9, Fig. 18. 
(1938) Eutroch.U8 quad1'tctnctu8 MULL.; POZAHYSKI, p. 23. 
(1942) Eut1'OCh.u8 quadrlctnctus MULL.; PUTZEH, p. 373. 
1943. EUtroCh.U8 quad1'tctnctu8 (MOLLEH); VAN DER WIElI.1DEN, p. lcr9. 

MATEHlAiL: 1 from IJJIobre, 1 from !Podg6rz, 4 from Kazimierz, 9 from iNasH6w (8 opoka, 
1 · hardground) . 

. REMARKS: Most of the studied specimens are internal moIds (steinkerns). 
and the ornate sculpture is preserved only on external casts. The studied. ~peci­
mens coincide, in size and sc:ulpture, with the specimens figured by HOIZAPFEL 
(1889) from the Vaals greensand. The ornate sculpture distinguishes easily this 
species from other European Upper Cretaceous species. · 

AGE and DISTRIBUTION: Campanian - Upper Maastrichtian of Limburg (the 
Netherlands) and Upper Maastrichtian of the Middle Vistula: Valley. 

Calliomphalus (PZanolateralus) nasilowensis sp. n. 
(PI. 4, Figs 6-7) 

HOLOTYFE: The specimen presented in PI. 4, Fig. 6. 
TYiPE LOCALITY: NasH6w. 
TYlPE HORIZON: uppermost Maast.ri chtian (Belemnella kazimierovlenslszone). 

DEHIVcATION OF THE NAME: After the finding place of the type specimen · (NasH6w 
quarry). 
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1-3 - CalIiomphal'Us (CaUiomphal'Us) boimstrojensis (GRIEPENKERL); 1 fr·om 
Kamien (la oblique apertural view, l b oblique basal view) ; 2-3 from 
Ciszyca Kolonia (Za oblique abapertural view, Zb oblique basal view, 
3 plaster-cast apical view; MZ-Mg. 2526) 

4-6 - CaHiomphal'Us (Calliomphal'Us) dichotom'Us (ALTH); 4-5 from Ciszyca Ko­
lonia (4a abapertural , 4b apertural views; MZ-Mg. 2561) ; 6 from Nasil6w 
opoka (abapertural view) 

7a-7b - Calli omphal'Us (CaHiomphal'Us) plachetkoi (FAVRE) ; Kazimierz (oblique 
side, and oblique basal views) 

8-9 - Calliomphal'Us (Ca,ll iomphal'Us) inaeq'Uecostatus (KAUNHOWEN) ; 8 from 
Piotrawin (abapertural view), 9 plaster cast from Kazimierz (ab apical 
view) 

10-11 - Calliomphal'Us (Planolateral'US) q'Uadricostatus (J. MULLER); 10 steinkexn 
from Nasil6w opoka (abapertural view) , 11 plaster cast from Kazimierz 

All figures taken X 2 
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la-lb - CaUiomphalus (Planolateralus) friLchti (G. MULLER) ; Kazimierz (side and 
Jblique basal views) 

2a-2d - CaHi omphalus (Planolateralus) aff. fruchti (G. MULLER); Kazimierz 
(2a oblique ap ical , 2b side and 2c basal views, 2d basal view of external 
moId) 

3-4 - CaHiomphalu s (Planolateralus) amatus (d'ORBIGNY); Nasil6w opoka (3a, 
4b apertural v iews, 3b, 4a abaperturaJ views) 

5 - CaUiomphalus (Planolateralus) miliariformis (ALTH); Nasil6w opoka (aba -
pertura l view) 

6-1 - CaHiomphalus (Planolateralus) nasilowensis sp. n .; Nasil.6w opoka, 6 holo­
type (6a abapertural, 6b apertural v iews), 7 para type (external cast, to 
show basal ornamentation) 

All f igures taken X 2, except Figs 3-4 and 6-7 in natural size 
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DIAGNOSIS: A ' platJ.olater:id with three tuberculate spiral lirae (rasp-like), followed 
by an abapical spinose spiral cord and a sharp periphery. 

MATERIAL: 3 from KaZlimierz, 13 from Nasil6w (8 opoka, 5 hard ground). 

MEASUREMENTS : 

Holotype (Plo 4, Fig. 6) 

H D 

32.4 25.4 

PA 

54° 

l.ocation 

Nasil6w (opoka) 
Paratype 26.2 21.5 57· 

26.0 22.0 56° 
25.0 20.3 50· 

.t3.0 50° .. 
13.7 12.7 51° Kazimierz 

DESCRIPTION: The shell IS medium- to large-sized, trochoid, with a mo­
derately high spire, and umbilicate. Whorls are almost flat-sided, numbering four, 
gradually increasing . in size, with subangular periphery. The suture is impressed. 
Whorls are ornamented with 3-4 spiral rasp-like lirae (commonly three) separated 
by flat, smooth interspaces, and followed by an abapical spinose spiral cord near 
the periphery. The periphery bears a subangular prominent cord. The ·basal part 
is slightly convex, ornamented with 1O~12 finely granulated spiral riblets, se­
parated with flat and wide interspaces. Growth threads are prosocline, crossing 
the spiral sculpture. Aperture is rounded in its outline, with inclined and rounded 
outer lip. Umbilicus is wide. 

REMARKS: The majority of the studied specimens are incomplete external 
molds. Well preserved specimens were collected only at Nasil6w. No other species 
as yet described are likely to be confused with this new species. 

CaUiomphalus (Planolatralus) amatus (d'ORBIGNY, 1850) 
(PI. 4, Figs 3-4) 

1l1:!7. Trochus Basterott BRONGN.; NILSSON, p. 12, Pl. 3, Fig. 1 (non A1. BRONGNIART). 
133'1. 7TrochusBasteroU · AL. BRONGN.; PU'SCH, p. 107, Plo 10, Fig. 1. 
1844. Ttrochus Bastilrott AL. BRONG.; GOUDFUSS, p. 58, PI. 181, Fig. 7. 
1850. TrochuB Basterott BiRONGN.; KNER, p. 16. 
(1850) TrochuB amatu8 d'ORBIGNY, p. 224. 
1863. Turbo amatuB d'O~.; S'I'ROMBECK, p. 141. 
1869. TrochuB amatus d'·ORBIG'NY; FAVRE, p. 57. 
1875. Trochu8 amatus d'O.RBIGNY; GEINI'I1Z, p. 164, PI. 29, F.ig. 7. 
11954. TrochuB bast.e.rott BRONGNLART; H&GG, p. 21, PI. 1, Fig. 7. 

MATEiRL<\L: 1 from iKazimierz, 1 from Bochotnica (hardground), 6 from Nasil6w (4 opoka, 
2 hardground). 

REMARKS: . The studied specimens were collected, from the deposits of ,the 
Belemnella kazimieroviensis Zone, and the best preserved examples were taken 
at the Nasil6w har~ground. The species C. (PlanolatTldus) polonicus (FAVRE) is 
distinguished fronithis species by its larger pleural angle. · The specimen figured 
by HAGG (1954) is closely similar, and probably related, to the studied species. 

AGE and DISTRIBUTION: Senonian of West Germany and Sweden; upper Se­
nonian of the Lvov region, Maastrichtian of ZamoM in the LublinUpland (PUSeH, 
1837), uppermost Maastrichtian of the Middle Vistula Valley. 

CaHiomphalus (Planolatralus) miliariformis (ALTH, 1950) 
(PI. 4, Fig. 5) 

1850. Trochu8 mutartformts m., ALTH, p. 216, PI. 11, Fig. 1l. 
1869. TrochuB mtuartformts ALTH; FAV'RE, p. 64, PI. 9, Fig. 11. 
1869. Trochus mmartformts ALTH; GRIEPENKERL, p. 75. 
(1911) Trochu8 mtLtartformts ALTH; RAGALA, p. 491. 

MA'I1ERIAL: 1 from Kamlen,3 from Nasil6w (opoka). 
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REMARKS: The species is ·characterized by fine ornate sculpture with pro­
minent rasp-like spiral lira. along the periphery. No other planolaterid from the­
Upper Cretaceous can be confused with the studied . species. 

AGE and DISTRIBUTION: Upper Senonian of the Lvov region and West Germany,. 
and Maastrichtian of the Middle Vistula Valle~. 

Calliomphq,lus (Planolateralus) jruchti (G. MULLER, 1898) 
(PI. 4, fig. 1) 

1898. TUTb·o FTuchtl. n. gp., ·MViLLEoR, p. ·89, PI. 12, Fig. 5. 
1Q31. TUTbo Fruchti M'O"LL.; KRACH, p. 3'l'3, PI. 8, Figs 4, 4a. 
(1938) Turbo jruchtt Mtl<LL.; POZA;RYSKI, p. 23. 
(1942) Turbo cf. fTuchit MtlLiL.; PUTZER, p. 372. 

MATERlIAIL: 1 from PiO'trawin (uppermost c~mpania.n), · 2 from Kamiefl, 3 from Dobre, 
18 from Kazimlerz, 5 from Nasil6w (opoka). 

REMARKS: The species C; (Planolateralus) luenebuTgensis (WOLLEMANN)· 
from the "Liineburger Kreide" in West Germany is closely allied to this species •. 
but it differs by having a sharp periphery and equal spiral riblets. 

AGE and DISTRIBUTION: Santonian - Campanian of West Germany, and Upper 
Campanian - Maastrichtian of the Middle Vistula Valley. 

Calliomphalus (Planolateralus) af!. fruchti (G. MULLER, 1898) 
(PI. 4, Fig. 2) 

MATERIAL: 2 from Kazimierz. 

REMARKS: The collected two incomplete specimens are closely similar to'· 
C. (P.) fTuchti (G. MULLER) in their main features, but they differ in the arrage­
qlent . of spiral riblets. In the st.udied specimens the spiral riblets are arranged 
as two adapical, closely spaced riblets, separated from other two abapical riblets; 
by a wide interspace, while in C. (P.) jruchti the spiral riblets . are separated by 
almost equal interspaces. 

Subfamily Gibbulinae STOLICZKA, 1868 
Genus Gibbula RISSO, 1826 

Type species: Trochus magus LINNAEUS, 1758; SD HERRMANNSEN. 
1847 

Subgenus Colliculus MONTEROSATO, 1888 
Type species: Trochus adansoni PAYRAUDEAU, 1827; SD BUCQUOY. 

DAUTZENBERG & DOLLFUS, 1898 
Gibbula (Colliculus) reticulata (PUSCH, 1837) 

(PI. 5, Figs 1-2) 

1837. Turbo reUcuLatus ·.m., PU,s.cH, p . 102, !PI. 10, Fig. la, b. 
(Il9t2) Turbo retic.u.LatuB PUSCH; PU'l1ZER, p. 372. 

MATERIAL: 1 from Dobre, 2 from Mo:cmielrZ, 5 from · Kazimierz. 

REMARKS: The studied specimens are incomplete, but they possess an orna­
mentation which agrees with that of the specimen figured by PUSCH {l837). The 
species is characterized by a compressed conical shell with three closely spaced 
spiral ribbons, and thus it can be distinguished from G. echinulatus (ALTH) and 
G. inflexus (BINKHORST) known from the Upper Senonian of the Lvov region 
and from the Maastrichtian stratotype, respectively. . 

AGE and DISTRIBUTION: Upper Maastrichtian of the Middle Vistula Valley. 
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Suborder Uncertain 
Superfamily Amberleyacea WENZ, 1938 
Family Nododelphinulidae COX, 1960 
Genus Trochacaanthus DACQUE, 1936 

Type .species: Trochus tuberculatocinctus GOLDFUSS, 1844; SD WENZ, 
1938 

Trochacanthus tricarinatus tricarinatus (ROEMER, 1841) 
(PI. 5, Figs 5-6 and PI. 6, Figs 1-3) 

p. p. 1341. Delphtnula trtcartnata N., ROEMER, p. ill, PI. 12, Figs 3-4. 
v. p . . p. 144. Trochus plicatto-cartnatus var. depreBstl.s GOLDFUSS, p. 59, PI. 1&1, Fig. lld, e, f. 
p. p. 1'850. Trochus pLtcatto-cartnatus GOLDFUSS; KNER, p. 16, PI. 3, Fig. 6. 
1850. Delphinula trtcartnata ROENER; AL'l'H, p. 218, PI. 11, Fig. 15. 
1869. Trochus pUcatto-cartnatus GOlJDFUSS; F-AVRE, p. 112, PI. 9, Figs &-9. 
p. p. 1898. Delphtnula trtcartnata A. ROlI!lM.; G. M"OLLER, p. 92, PI. 12, Fig. 9. 
1·931. NodOde!phtnula trtcartnata RilM.; KRACH, p. 374, PI. 9, Fig. 1. 
(1938) De!phinu!a trtcarinata RAEM.; PO:'?:ARYSKI, p. 23. 
(1942) De!phtnula trtcartnata ROEM.; PUTZER, p. 372. 
1961. Delphinula trtcartnata RPEM.; BLANK, p. 130, PI. I , Fig. 1. 
1961. Delphtnu!a pLtcattocartnatu8 (GOLDFUBS); BLANK, p . 13[, !PI. 1, Fig. 7. 
1974. Trochacanthus tricartnatu8 (ROEMER); BLANK, p. 125, PI. 43, Figs 1-2. 
1974. TrochacanthuB plicattocartn.atus (GOLDFUS:S); BLANK, p. 126, . PI. 43, Fig. 6. 

MATERIAL: 10 from Kazlmierz, 1 from Bochotnica, 150 from Nasil6w (145 opoka, 5 hard-
ground). 

REMARKS: The subspecies is considered as one of the most predominant 
gastr-opods characterizing the uppermost Maastrichtian deposLts of the Middle 
V:istula Valley. Plastic deformatdon is remaa-kable in most of .the studied specimens. 
In well preserved specimens lMge spines are noticed along the carination and the 
basal angulations. In larger forms, the last whorl· Ls sligihtly inclined forms an open­
-spire. The studied specimens were compared with the original type specimen of 
TTochuS' plicatiocaTinatus var. dePTessus GOLDFUSS (1844, PI. 181, Fig. lld, e, f) 
which unfortunately is an incomplete specimen. The other two varieties of TTochus 
plicatioc(iTinatus GOLDFUSS (moniZife~ and gTanulat"Us) can be distinguished from 
the studied subsPecies by general form and ornamentation. 

POZARYSKI ~1008) recorded this subspecies in the Upper Campanian - Upper 
Maastrichtian of the study area. 

AGE and DISTRIBUTION: Senonian of West Germany and Bohemia, Upper Se­
nonian of the Lvov region and Donbass basin, as well as of the Middle Vistula 
Valley. 

Trochacanthus tricarinatus monilifer (GOLDFUSS, 1844) 
PLo 7, Figs 1-2) 

v. p.p. 1&44. Trochu8 pticatto-cartnattl.8 var. montltfer GOiLDFUSS, p. 59, PI. 181, Fig. lle. 
1974. Trochacanthus monutfeT (GOLDFUSS); BLANK, p. 126, PI. 43, Fig. 7. 

MATERIAL: 1 from Dorotka (low-Upper Campanian), 5 from Piotrawm (uppermost Cam­
panian), 1 from Kazimierz, 9 from Nasil6w (opoka). 

REMARKS: This subspecies differs from T. tTicaTinatus tTicaTinatus (ROEMER) 
in having a row of spiral tubercles on the whorl's upper face near the adapical 
suture. These tubercles are more distinct on the earlier whorls. The studied spe­
cimens coincide with the original type of GOLDFUSS (1844) from Kornchen, West 
Germany. 

AGE and DISTRUBUTION: Upper Senonian of West Germany and of the Middle 
Vistula Valley, and Lower Maastrichtian of the Donbass basin. 
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Trochacanthus tuberculatocinctus (GOLDFUSS, 1844) 
(PL. 7, Fig. 3) 

v. 1844. Trochu8 tuberculato-cinctus nobis, GOLDFUlSS, p. 60; Plo 181, Fig. 12a-b. 
1850. Turbo? Sachert m., KNER, p . 17, PI. 3, Fig. 9. 
(1850) .Trochus tubercutato-cinctu8 GOLDFUSS; d'ORBIGNY, p. 224. 
1869. Turbo tuberculato-ctnctus GOLDF. sp.; FAVRE, p. 54, Plo 9, Figs 1-3. 
1869. Turbo tuberculato-cinctu8 GOiLDF. sp.; GRIEPENKlERL, p. 74. 
(1938) Trochus trtcartnata v. tuberC;ulato-ctnctus GB.; POZARYSKI, p. 23. 
(1942) Trochus trtcartnata v. tuberculato-cinctus GR.; PPTZER, p. 372. 

MATERIAL: 2 from Kazimerz, 10 from Nasil6w (opoka). 

REMARKS: The majority of the studied specimens, although incomplete, agree 
both with the type specimen of GOLDFUSS (1844) and with those described by 
FA VRE (1869). This species can be distinguished from T. tTicarinatu8 (ROEMER) 
by highly convex whorls, moderately high spire, almost regular coiling, and smaller 
basal angulations. 

AGE and DISTRIBUTION: Campanian of West Germany, Upper Senonian of the 
Lvov region, uppermost Maastrichtian of the Middle Vistula Valley. 

Trochacanthus nilssoni (v. MONSTER, 1844) 
(PL. 6, Figs 4-6) 

1844. Trochus Nt1880ntMtl'NSTER; GOLDFUSS, p. 58, Pi. 181, Fig. 6. 
(1850) Trochus NnS80nt Mtl'NSTER; GEINITZ, p. 132. 
1889. Turbo NUssont v. MUNSTER; GRIElPENXERL, p. 72. 
1898. Turbo Nilssoni Mtl'NST~ sp.; G. MULLER, p. 87, PI. 12, Figs 13-14, 17--48. 
1902. Turbo Nttssoni Mtl'NS'DE'R sp.; WOLLEMANN, p. 86. 
(1938) Turbo nilssont MttNlST.; POZARYSKI, p. 23. 
1974. MCLTgarites (?) nttssoni (Mtl'NSTER); BLANK, p. 128, Pt 4, Fig. 4. 
1982. Margarttes nnssoni (MUNSTER); PLAMADLALA, p. 178, PI. 17, Figs 14, 16. 

MATERIAL:. 1 from Dobre, 10 from Kazimierz, i2 from Nasi16w (10 opoka, 2 hardground). 

REMARKS: The studied specimens are characterized by large size and distinct 
ornate sculpture if compared with the specimens figured by OOLDFUSS (1844) 
and others. The spines are noticed along the peripheral carina and tbe basal 
angulations. 

The genus Trochacanthu8 is accepted for this species on the basis of Its tur­
binate form, ornate sculpture and the presence 6f about six basal angulatiims as 
v(,'ellas of distinct ca~ination.· . 

AGE and DISTRIBUTION: Santonian - Lower Maastrichtian of Wes~ Germany, 
Lower Campanian of· the Donbass basin and peti-Caspian basin, Upper Maastrich­
tian of the Middle Vistula· Valley. 

Order Mesogastropoda THIELE, 192& 
Superfamily Solariacea 

Family Solariidae CHENU, 1859 
Genus Architectonica BOLTEN in ROEDING, 1798 

Type species: Trochus perspectiva LINNAEUS, 1758 
So.bgenus Solariaxis DALL, 1892 

Type species: Solarium elaborata CONRAD 
Architectonica (Solariaxis) granulatocostata (ALTH. 1 R!lO' 

(PL. 8, Figs 1-2) 
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1-2 - Gibbula (Collieulus) -retieulata (PUSCH) ; 1 from Kazimierz (incomplete ; 
apical view) , 2 from Dobre (incomplete; apical view) 

3a-3e - Margarites(?) laevis (PUSCH); Kazimierz (3a apertural, 3b apical and 
3e basal views) 

4a-4b - "Conotomaria" sp . indet.; Nasil6w opoka (dn<:omplete, apica,l and basal 
views) 

5-6 - Troehaeanthus triearinatus triearinatus (ROEMER) ; Nasil6w opoka (5a, 
6a apical; and Se, 6e basal views) 

Figs 1-3 taken X 2, Figs. 4-6 in natural size 
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1-3 - Trochacanthus tricarinatus tricarinatus (ROEMER); Nasil6w opoka (la, Ib 
apical views of incomplete specimen, to show peripheral spines; 2 oblique 
apical view of slightly open-coiling specimen; 3 external cast, to show 
ornamentation) 

( -6 - Trochacanthus nilssoni (v. MUNSTER); 4 from Nasil6w opoka (4a abaperial 
and 4b apertural views); 5-6 from Kazimierz (5 plaster cast, to show orna­
mentation, 6 steinkern) 

All figures in natural size 
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1-2 - Trochacanthus tricarinatus moniHjer (GOLDFUSS) ; 1 from Nasil6w opoka 
(abapertural view); 2 from Piotrawin (incomplete ; apical v iew) 

3a-3b - Trochacanthus tubercuLatocinctus (GOLDFUSS) ; Kazimierz (abapertural 
and oblique arpertural views of incomplete, open-coiling specimen) 

4-5 - Atria Laevis (NILSSON) ; 4 from Nasil6w opoka (4a oblique abapertural 
and 4b oblique basal views of incomplete specimen); 5 from Kazimierz 
(5a slightly oblique side view, 5b oblique basal v iew; POZARYSKA's 
COli.) 

All figures in natur al size 
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1-2 - Arehiteetoniea (Solaria xis) granulatoeostata (ALTH); Piotrawin (la, 2a 
apical; 1b apertural; le, 2b basal views; MZ-Mg. 2544) 

3-4 - Lemintina nodosa (KAUNHOWEN) ; Kazimierz (incomplete specimens) 
5-1 - L axospira eoehleiformis (J. MULLER); 5, 7 from Nasil6w hardground 

(5 steinkern, 6 incomplete external mold) ; 6 from ME:cmierz (slightly li­
monitic external mold) 

8 - Turritella sp.; plaster cast from Kazimierz 
9-11 - Turritella (Turritella) hagenoviana v. MUNSTER; 9, 11 from Kazimierz 

(9 abapertural, 11 apertural views): 10 from Nasil6w opoka (apertural 
view) 

12-14 - Turritella (Haustator) plana (BINKHORST); 12 from Nasil6w opoka (aba­
pertural view); 13-14 from Kazimierz (incomplete, abapertural views) 

All figures in natural size except Figs 1- 2 taken X 2 
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1810. Solarium oranulato-co8tatum m., ALTH, p. 217, Pt 11, Fl&. 13a-d. 
!la. SolarWm g!"anulato-co8tatum AiLTH; Pl.ACHETKO, p. 14, PI. I, FIg. 8. 
la. &ol4num g!"afW1nto-co8t4tum ALTH; FAVBE, p. '10. 

9'1 

MATERIAL: 11 ~om the Upper CampaDian opoka (1 from Ciszyca Kolonta, 10 from Pio­
trawin), :I from Kazlm1erz. 

:REMARKS: Two badly preserved specimens were collected at Kazimierz and 
identified by comparison with we~l preserved specimens coming from the Upper 
Campanian of the study area (KONGIEL's ColI.). 

Specimens from the Maastrichtian of Upper Bavaria described by BOHM 
(1891) as "Solarium cf. latetianum (LEYM.)" are comparable with those of the 
studied species in ornamentation bu.t they differ in having distinct granular riblets 
on the basal part. 

AGE and DISTRIBUTION: Upper Campanian - Maastrichtian of the Lvov region 
and of the Middle Vistula Valley. . 

Superfamily Turritellacea CLARK, 1851 
Family Turritellidae CLARK, 1851 
Genus Turritella LAMARCK, 1799 

Type species: Turbo terebra LINNAEUS, 1758 
Subgenus TurritelZa LAMARCK, 1799 

TurriteHa (Turritella) hagenoviana v. MUNSTER, 1844 
(PL. 8, Figs 9-11 and PLo 9, Fig. 12) 

lW. TUf'ritlllla Hage7W1liGM !I1)'NSTER; GOLDFtIISS, p. 1", PI. 192, Fts. I. 
1851. Tun1te1I4 H4geno17laM GOLDF.; 1. lI1Jl..1.ER, p. 2B. 
ll1i9. TuniteU4 QU4d1iCtncta GOLDlFUSS FA VRE, p. 41, PI. 8, FlD <-6 (non GOLDFt16S). 
1181. Turritllll4 QU4drtctnct4 GOLDF.; XRACH, p. 3'/8, PI. 9, Figs 11, 118. 
(1938) TurriteU4 <lu4drtc'ncta GOLDF.; , p02ARY6KI, p. 23. 
(lINtiI) Turrltella quadricincta GOLDF.; PUTZER, p. 372. 
lW. Turrltella qua.dnclnct4 GOLD!'.: P02AB~I " P02ABYSKI, p •• , PI. 8, FIC. '2. 
19'14. T"rr"IIIla hageno17lana MUNSTER; BLANK, p. 131, Pl. 45, Fl&. 2. 

MATERIAL: 14 "from Xazlm1erz, 95 from NasU6w (Ill opoka, 10 haro&roUnd). 

REMARKS: The species is abundant in the · deposits of the Beiemnella kazimi­
roviensis Zone of the study area. The studied specimens are undoubtedly identical 
with the specimen figured by GOLDFUSS (1844) from the Campanian of Haldem, 
West Germany. The species was erroneously considered as a synonym of T. quadri­
cincta GOLDFUSS by FAVRE(1869), PETHO (1906) and KRACH (1931). These 
two species can be easily distinguished by the strength and the number of the 
spiral cords. The studied species T. hagenoviana is ornamented with 4~ spiral 
cords decreasing in strength toward the adapical suture, while ·T. quadricincta is 
ornamented with four proniinent spiral cords of equal strength. 

AGE and DISTRIBUTION: Campanian of West Germany, Lower Maastrichtian of 
the Donbass basin, Upper Maastrichtian of the Middle Vistula Valley. 

Subgenus Haustator MONTFORT, 1810 
Type species: Haustator gaZlicus MONTFORT, 1810 

TurritelZa (Haustator) plana BINKHORST, 1861 
(PI. 8, Figs 12-14 and PI. 9, Fig. 11) 

1881. Turrttelt4 pZan4 Nobis, BINKHOBST, p. 30" PI. I, Flg. S. 
v. 1..,. Tunitel14 (Torcul4) plana mNXHOBST; KAtJNHOWEN, p. 44, Pl. 3, Flp 8-14. 
non 1902. Tuf'ritella plana BINKHORST: W AN'NER, p. 1JB. 

.. 11902. Tunitetla plana B1!NKHORST; QUAAS, p. ZIiII, Pl. lIB, P'1g,s 3-6. 

7 
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11123. Turritella (ToreuUl) · plana BINKHORST; SYN.iEWSKA, p. 298. 
1131. Tunitella (ArcriimelUel14) · plana BiNKHOR.ST; KRACH, p. m, P1. 11, .:ng. '14. 
(1938) Turritella plana BmK.; PO~YSKr. p. ss. 
(1861) TurriteUa . plana BJoJ:iIK.; P'OTZER. p. m. 
11151. Turritel14 plana BINKH.; P02:ARYSKI a. POURYSKI, p. 20, P1. 6, Fi,. 1. 
U'l4. Hauatator plana (BIlNKBORIST); BLANK, p. 131Z, P1. 51, Fig: 1. 

MATERlAL: 8 from ~erz. 4'1 frolD Kazimlerz, 1 from Bochotnlce. t8 from NaI116w (40 
opo1l:a, 8 hardground). 

REMARKS: The species is one of ~e most predominant gastropods in the 
upperQ,lost Maastrlcb,tian depomts (1f the study area. Most of the studied specimens 

. are ~complete. In mature forms, . the last whorl is commonly disjunct. The studied 
specimens coincide with those from the Maastrichtian stratotype, as figured by 
BINKHORST (1861) and KAUNHOWEN (1897). . 

. The 'species hasbeeri recorded by POZARYSKI (1938) in the Upper ciunpaman 
of the Middle Vistula Valley. 

The specimens describeq by WANNER (1902) and QUAAS (1902) from the 
Western Desert in Egypt do not belong to this species, because they are completely 
different both in general form and in ornamentation. 

AGE and DISTRIBUTION: The Maastrichtian stratotype, Lower Maastrlchtian of 
the Lvov region and Donbass basin, Upper Campanian- Upper Maastrichtian of 
the Middle Vistula Valley. . 

Turri.teIla sp. 
(PI. 8, Fig. 8) 

MATi!:RIAL: One specimen from Ka%lmI.erz; 

~MARKS: An external cast of Turritella ornamented with four prominent 
cords, separated with narrow interspaces and crossed by co11abral threads. Suture 
is ollscure. The species TUTritetza binkhoTBti KAUNHOWEN has the similar collabraI 
threads c=ossirtg the sPiral cards, but it differs in having convex whorls ornamented 
with fine spiral cords. 

Family Ver.metidae d'ORBIGNY, 1840 
Genus Lemintina RISSO, 1826 

Type species: Serpula arenaTia LINNAEUS, 1766 
Lemintina .nodosa (KA UNHOWEN, 1897) 

.(pI. 8, Figs 3--4) 

v. lB11'l. VermetuI nodoSU8 novo sp., KAUNBOWEN, p. 49, 1'1. 4, Figs 6-t10. 

Il(ATJuuAl.: 1 from Dziur1l:6w. 1 from Dome, 8 from Kaz1m1en, 11 from NaaUbw (3 opo­
n, 2 hardgrQund). 

REMARKS: 411 the studied speciDlezis although frequently ineomplete, display 
well preserved ornamentation, and they agree with those from Kunrade, the 
Netherlands, as figured by KAUNHOWEN (1897). 

AGE and DISTRIBUTION: Maastrichtian of the Netherlands and the Middle 
Vistula Valley. 

Genus Laxispira GABB, 1877 
Type species: Laxispira lumbricalis GABB, 1877 

Laxispira cochleiformis (J. MULLER, 1851) 
(PI. 8, Figs 5--7) 
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1811.. Vermetu. cochldlormlB ';T. J40)I.LER, p. ,8. PI. 3, Fig. ,3. 
1888. La%iBplrll COChletlort'r1U , MULL. SP.;HOLZAPFEL, p', ID, PI. 15, Figs 20--0. 
11811. StUquarill cochleiformlB .T06. KOLLER; ' GRIEPENKBL, p,' 11. 

MATERII'AL: 1 from MIl6m1en:, <I from Kazimierz,' 6 from Naeil6w (3 opoka, ' 3 hardground). 

REMARKS~ Most of the studied specimens are incomplete" but their shape 
and ornamentation agree with ' those of LaxiBPira ' cochleifonms as figured by 
J. MtlLLER (1Ba1) and HOLZAPFEL (1888) from the ¥chen , and '\Taals greensands. 
The species L. pinguis HOLZAPFEL and L. tTochleata BOBM are closely siinilar 
and probab11 related to the studied species. 

AGE and DISTRIBUTION: Campanian of ,West Germany and the Netherlands. 
and Upper Maastrichtian of the Middle Vistula Valley. 

Superfamily Scalacea BRODERIP 
Family Scalidae B~ODERIP ' 

Genus Confusi8calaBOURY, 1910 
Type 'speci,es.: ' Scalaria dupiniana d'ORBIGNY, 1842 

Con.fUSiscala decorata. {ROEMER, 1841) 
(PI. 9, Figs 6-7) 

1841. Melant/l deco'l'ata N., ROE.MER, p. 82, PI. 111, Fig. 11. 
1144. ~UB c108tato'-sutatus ' ,MUNSTER; GOLDFUSS, p. 23, Pl. 171, Fig. 18. ' 
18110. Scalarill Duptntana d'ORS.; KNER, p. 14, PI. 3, Fig. 3. 
11lS9. Scllla'l'ta decorata ROEMER sp.; FAVER, p. 45, PI. 8, Figs ~. 
18'15. Scala decorllta A. ,ROElI/IER; GEINTZ, p. 182, PI. 28, Fig. 4. 
18'1'1. Scilla (ScalaM) decora'ta' GElNlTZ; ~IC, p. 104, Text-fig. 41. 
1888. Scalarill cf. deco'l'ata ROEMER; HOLZAPFEL, p. 185, PI. 19, Fig. 1. 
1889. Scu.la'l'ta deco'l'llta A. ROEMER sp.; GRI:m>E:NKEBiL, p. 78. 
11198. Scalana decorata A. ' ROE.M. ' lIP.; G. M'OiLLElR,' p. 95, PI. 13, Figs 3, ZOo 
1905. Scalarill deco'l'ata ROtEM.; DENINGER, po 28. 
p. p. 11134. Scalarta 'decorata 'A. RoEM. '$p.; ANDERT,p. 3&, Pl. 17, Fig. , 4. 
(1938) Scalarill decorata ROmM.; P02ARYSKI. p . 23. 
(1942) Scala'l'ta deco'I'ata 'ROEM.; PUTZER, p. m. 
1974. Con1usIBcala ,deco'l'atia, JROEMER); BLANK, p. 133, PI. 11, Fig. 8. 

MATEiuAL: 1 from Piotrawin , (Uppermost Campanlan), 1 from Kazimlerz, 1,' from' Bochot­
,mell, t , from Nas1l6w (opoka). 

REMARKS! The size and the general features of the studies specimens agree 
with 'those of the specimens described from the Senonian of West Germany tRo- ' 
EMER 1841, GRIEPENKERL 1889, G. MULLER 1898) and those frQm the i.vov ' re­
gion (FAVRE 1869). The sPecies Scalci1'ia ha£dingeri BINR:HORSTfrom' the Maas­
trichtian /11. Limburg, i& closely ' similar and probably, related to the studied speci'es., 

AGE and DISTRIBUTION: Middle Turonian - Lower Senonian of West Germany. 
Lower Maastrichtian of, ~he INov region and Donbass basin, Upper Campanian 
(POOARYSKI 1938) - ' tIpper Maastrichtian of the Middle Vistula Valley. 

Conjusiscala cf. contorta (E:AUNHOWEN, 1897) 
(PL 9. Fi1l. 10) 

cf. 1..,. Scalana CO'!torta DOy. Bp., le A.UNHOWEN, -p o 43, Pl. 3, Fi&s2--2a. 

REMARKS: Only one incomplete ,specimen collected at Nasil~w is closely si­
milar to that of ScalaTia cont01"ta KAUNHOWEN from the Maastrlchtian of 'Kun­
rade, the Netherlands, in highly ,convex ' whorls, and Similar number ofaxlal' cos­
tae •• ,althotlgh the axial ; costae are smooth in C. contort;a while , they are " crossed 
with spiral lines: in the, studied specimen. 
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Superfamily Cerithiacea FLEMING, 1822 
Family Cerithiidae 

Subfamily Cerith.iinae 
Genus Cerithium BRUGUI:i!:RE, 1789 

Type species: Cerlthium adansonii BRUGUI:i!:RE, 17a9 

DISCUSSION: The genus Cerithium is divided into several subgenera, based 
lIlerely on the apertural characters and the nature of siphonal canal. Iil the stu­
:lied material the apertural parts are conunonly broken, and thus it might be 
preferable to accept Cerithium (s.l.) for the following species. 

Cerithium pattcicostatum FA VRE, 1869 
(PI. 9, Figs 1-2) 

1889. Celithtum pauctco8tatum F,A.VU, p. _, PI. 8, Fig. 2. 

MATERLAl..: 1 from Bochotnica, 2 from Naeil6w (opoka). 

REMARKS: The two specimens from Nasil6w are large and almost complete 
if compared with an incomplete specimen figured by FAVRE (1869) from the INov 
region, wbile the specimen from Bochotnica ds a firagment With well preserved 
sculpture. 

AGE and DISTRmUTION: Upper Senonian of the Lvov region and uppermost 
Maastrichtian of the Middle Vistula Valley. 

Cerithium tectiforme BINKHORST, 1861 
(PI. 10, Fig. 2) 

1861.. Centhium tecttfonne NObis, BINXHORST, p. 2t, PI. I, Fig. 3. 
1897. Cerithium tectttorme BmKHOBIST; KAUNHOWEN, p. 80. 
non 1906, Cerithtum tectiforme BI.NKHORST; D1!2NINGER, p. 13, Pl. 'I, I'lgs 1-41, 4. 

MAT'J!lRIAiL: One specimen kom Ku:imierz. 

REMARKS: One external cast of well preserved sculpture undoubtedly cod:n­
cides with the type figured by BINKHORST (1861) from the Maastrichtian strato­
type. The specimens illustrated by DENINGER (1905) are quite different in gene­
ral form and (JI['namentation; mareOlVEllI', DENINGER erroneously liBlted Cerithium 
margaretae GEINITZ and C. schlueteri GEINlTZ as synonyms of this species, ho­
wever, the second shows some similarity in tuTriculate form ~d ornllIDlIDtatioo. 
but the a:xdal costae are smaller in number and wdde1y spaced. 

AGE and DISTRIBUTION: The Maastrichtian statotype and the uppermost Maas­
trichtian of the Middle Vistula Valley. 

Cerithium binodosum ROEMER, 1841 
(PI. 10, Figs 3-4) 

1841. Certthtum btnodosum ROEMER, p. 'lB, PI. 11, Fig. 18. 
18'l11. CerttlHum binodoBum A. 'ROoMER; GEl'NlTZ!, p. 11111, jPI. 31, Fig. 4. 
11118. Cerithium btnodosum ROM.; HOLZAPFEL, p. 124, PI. ID, FIt!II 18-14; Pl. 11, Fig. Ill. 
p. p . .1898. C8Tithtum btnocwBum A. ROEM.; G. MtJL!LER, p. lOll, Pl. 14, FIgs I, 3. 
19l11. Cerithtum btnodOBV.m MEM.; RAVN, p. 33, Pl. 3, Fig. 4. 
1930. Cerdthtumbinodosum ROEM.; H!.GG, p. 19, PI. I, Fig. 6. 
1931. HemkerttMum btnodosum ROoM.; KRACH. p. 3'18, 'PI. 9, Fig. 13. 
(1942) Hemtcertthtu.m binodosum ROEM.; PUTZER, p.3'13. 

MATlERIAL: aB· from the upper ·C8mpanian opoka (5 from Ctszyca KolOnia, :n from Clazyca 
G6rna, 2 from Piotrawin), a from Kamieil. 1 from Okale, a from ·Kazln:I1erz. 



MAASTRICBTIAN NON-CEPHALOPOD MOLL USES 101 

.. REMARKS: The · majority of. the studied specimens, although !incomplete; a.-ee 
with those .descx:ibed by HOLZAPFEL (1888) from the Campanian of the Vaals and 
Aadlen greeosand& The species can be easily Wstinguisbed by the sculpture from 
other Upper. Cretaceous species. In the study area, the species is more common in 
the Upper Campanian deposits · than in the Maastrichtian ones. It displays a slight 
varlation, in· ornamentation, where the Campanian specimens have a more distinct 
nodular. .. ornamentation while the specimens from the Upper Maastrichtian show 
more developed obscure costae. Such variability of this species, especially · the or­
namentation, was illustrated by HOLZAPFEL (1888). Most of the studied Campa­
nfun' ·spebimeris

i 
i::omefr6tn'the KONGIEL's Collection. KRACH(1931) described 

this species from Piotrawin (uppermost CamPanIan). . . . . 

AGE and DISTRmUTION: Senonian of the Netherlands, West Germany. Sweden 
and Denmark, as well as UpPer Senoriian of the Middle Vistula Valley. 

Cerithium decheni v. MONSTER, 1844 
(PI. 9, Figs ~) 

1M4. Cerithium Dech,"* lIIl'ONSTER; GoLDFUSB, p. 24, Pl. 1'14, Fil. t. 
(IB11O) Ceri*lrium Dechenil MUNST.; d'ORBIGNY, p. 231. 
188& Cm-tthium Decheni GLDF .. ; · HOLiZAPFEL, p. 126, Pl. 13, Fig. 11. 
1889. CeTtthtum Dechel'llt . v. M'ONSTmR; GRlEPENKERL, .p. 83. 

MA'rERIAL.: '1 from Kazimierz, 1 from .Tallowiec. 

REMARKS: This species is characterized· by .its reticuiate omamentatioo and 
shorter compressed wooris. However, C. reticulatum SOWERBY, as figured by 
RE;U~ J1~~5). has si.n).ilaf.. reticulate ornamentation, but its axial costae are smal­
ler ,in number and w~dely spaced. The species C. quadTicostatum KAUNHOWEN 
(1897) has similar reticuJate ornamentation, but its axial costae a1"e more closely 
spaced than in C. decheni. The species C. subimbricatum G. MULLER (1898) from 
the Lower Senonian of West Germany .is closely allied to the studied species, but 
it differs in having larger number (about six) of spiral cords. 

AGE and BISTRIBUTION: Upper Seilonian cif West Germany and uppermost Maa-
strichtian of the Middle V~tula Valle~. . 

Cerithium nerei v. MONSTER, 1844 
(PI. 9, Fig. 5) 

IBM. Cerithlum NerM M'ONSTER; GOLDFUBS, p. 34, PI. 174, Fig. 3. 
(1850) CeFUhtum· Nm-et MUNSTER; d'ORiBIGNY, p. 231. 
1889. Cerithium NerM v. MUNSTER; GRIEPENKe:BL, p. 83. 

MATERIAL: 1'1 from Kaz1mierz. 

REMARKS: The majority of the studied specimens are badly preserved, with 
a commonly damaged aperture, and stained by limonitic material. 

The species C. wiZZigeri SCUPIN, 1913; from the Lower Senonian deposits Cl. 
Bohemia is similar to C. neTei, but its axial costae are more thicker toward . the 
abapical suture. 

AGE and DISTRmUTION: Campanian of West Germany and uppermost Maas­
trichtian of the Middle Vistula Valley. 

Cerithium polystropha ALTH, 1850 
(PI. 9, Fig. 8) 

1_. CeFUhium poZYBtTopha ALTB, p. 2211, PI. 11, Fig '211. 
1I11III. Centhium polvatFopha ALTH; FAVRE, p. 35. 
(1911) .CBf1thlum .poll1BtTopha ALTH; ROGALA, p. 4at. 

MATERIllAL: 2 from Xazimierz, 1 from Bochotnica (hard,round). 
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,. ,REMARKS: The studied specimens' agree with' the descriptiOn and · w.t.i~tion 
offered by ALTH '(1850); they · are incomplete, stained with ferruginous material. 
The . species C. peregTinOTsum d'ORBIGNY, from the Turonian depositsQf France, 
has·· similar ornamentation but it is more shorter, with a larger pleural angle . and 
low: spiral riblets. Moreover, C. quadricostatum and . C. diBtinctum erected by . KA .. 
l1NHOWEN (1697) . from the Maa:strichtian. straiotype are closely. similar to the stu­
died species, but the first has four spiral cOl'dt! and the second isomamented· with 
numerous axialriblets crossed by 6-7 spiral riblets. 

AGE and DISTRIBUTION: Upper SenODian of the Lvov region &Jl(I uppermost 
Maastrichtian of the Middle Vistula Valley. 

Cerithium griepenkerli G. MO:LLER, 1898 
(PI. 9, F.ig. 9) 

1898. CeTtthtum gtiepenJce,.li n. sp., G. MCLLER, pp. 108-107, Plo 14, F1&I ~. 

MATERIAL: 1 from Xazimierz, 1 from Nasi16w (opOka). 

REMARKS: The studied specimens are . incomplete with damage« termm.aJ.S. 

The' specimen collected at NasU6w has compressed and convex whorls ornam.ented 
with fine numerous spiral lines and faintly cancellated by axial striae. The general 
shape and outline of the whorls as well as the ornamentation agree with . thOlll3 of 
Cerithium griepenke1'Ii G. MULLER from Braunschweig, West GerDumJ'. 

AGE and DISTRIBUTION: Santulian....., Campanian of West G«many and upper­
~QSt t4a~strdehtian of the Middle VistulaValley. 

Cerithium mazureki sp. n. 
(PI, 10, Fig. 14) 

HOLO'l'YiPE: The specimen presented in PI. 10, Fig. 14. 
TYiPE LOc.A:LlTY: Nasll6w. 
TYIPE HORIZON: UppermoBt part of the Belemnella kazlmirovieiuds Zone. 
DERIVATIoN OF THE NAME: In the honour of Dr. A. MAZUlUiX (1885-1"') for his Im­

portant contribution to the knowledge of the Upper CC'etaceous fauna in Central 
Paland. 

DIAGNOSIS: A large cerithiid, with ' a turret-like spire, and whOl'ls posteriorI;' 
shouldered, ornamented with spiral granular ribs. 

MATERIAL: 4 from NasllOw (2 opoks, 1 hardground, 1 greensaud). 

MEASURE!MENTS: 

Holotype (PI. ID, Fig. If) 
Paratype 

H 

34,0 
211.0 

D 

18.0 
14.3 

PA 

30· 
M· 

Location. 

Nasil6w opoka) 

DESCRIPTlON: The shell is Iaa-ge, turret-tlike, with an acute spire. Whorls are 
shouldered, nearly straight-sided, wider adapically, with step-like profile. They 
are ornamented ,with · five granUlar spiral ' ·ribs. · The ribs are .separated ' by flat· ·and 
smooth inter spaces which are more closer adapically. The last whorl is moderately 
inflated with convex Sides,. ornamented with 9-10 granular spiral ribs. Aperture 
suboval, with a rounded outer lip. The sutwre is ~ar and shouldered. 

REMARKS: The new species can b~ easily . distinguished ffoIIl; other describ~c;l 
cerithiids by the whorls ouWne and the distinct s1toulder. :uke. other: ~escribed 
cerit.hl.id species, the s.tudied s.pecimens are !incomplete with their ·apical part and 
the siphonal canal damaged. 
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GenilsBituum LEACH in ,GRAY, 1847: 
Type species: Strombiforniis reticulatus daCOSTA, 1779 

Sub genus Semibittium COSSMANN, 1896 
Bittium (Semibittium) triptychum (KAUNHOWEN,. 1897) 

(PI. 10, Fig. 1) 

v. 1887. Cerithium (BUttum) tnptych,um novo sp., KAUNBOWmN, p. n, PI. 8, FIg. 11. 

MATERIAL: One specimen from Na8ll6w (hardgroUiDd). 

:103 

REMARKS: Although tihe studied specimen is an incomplete external cast, 
its form and size as well as ornamentation' coincide with those of the specimen 
figured by KAUNHOWEN (1897) from the Maastrichtian . stratotype. The species 
Bittium bico8t4tum (KAUNHOWEN) diHers from this Species in having only two 
'spiral riblets. 

AGE and DISTRIBUTION: The Maastriclitian stratotype, and the uppermost Maas­
trichtian of the Middle Vistula Valley. 

Superfamily Xenophoracea DESHAYES 
Family Xenophoridae DESHA YES 

Genus Xenophora FISCHER v. W ALDHEJM, 1807 
Type species: Trochus conchyUophorus BORN; 1780; SD GRAY, 1847 

Xenophora Dnusta (NILSSON, 1827) 
(pI. 12, Fig. 1) 

1837. TTochus onustu8 n., Nl'lSSON, p. 12, PI. 3, Fig. 4. 
V. 18t4. TTochus onustus NIIlLS.; GOLDFUSS, p. l1li, PI. 181, Fig. 1 •• 
llliO. Phonu tmtgnts KNER, p. 1'1, PI. 3, Fig. 10. . 
1851. TTochuB onvatus NlLSSON; J. MtlLLER, p. 44. 
v.(l880) XenophoTc 07lustc NlLSSON; BOSQUET, .p. 3'18. 
18S1. Xenophorc onustc NObit!, BINKHOBST, p. 38, PI. 3, Fig. 14. 
1889. Phorus onustus NILSSON sp.; FAVRE, p. 68, PI. 9, Fig. 14 •. 
18811. Xe7lophOTc onum NJ:LSS. lIP.; HaLZAPFEL, p. 152, PI. ' 14, FIg. 28. 
1889. XenophOra onu,ta NILSSON lIP.; GRl'l!2PENKERL, p. 81. 
189'1. Xenophora 07lU8tC (NlLS); FRIC, p .• 4, Text-fig. 32. 
v.l89'1. XenophOTC onustc N,]]LSSON &,p.; KAUNHOWEN, p. 110, PI. 3, Fig. 15. 
ID34. XenophoTa onum NlILSS. sp.; ANDERT, p. 354. . . 
1!164. Xen.OphOTC onusta (N!ILSSON); HXGG, p. 24. 
19'14. XenophoTc onuaM (NILSSON); BLANK, p. 134, PI. 48, Figs 11-12. 
1981. Xenophorc onusta (NILSSON); TZANKOV . &. MOTEKOV A, p. tit, PI. 14, Fia;. 20. 

:MATERIAL: 1 from Kamleil, :I from Nasil6w (1 o.poka. 1 hardground). 

REMARKS: The studied specimens coincide with the description and figure 
presented by NILSSON (1827) and with those · described from the Senonian of Eu­
rope. The specimen from the Lower Maastrichtian. (locality Kamien) is larger than 
those from the uppermost Maastrichtian,. 

TZANKOV & MOTEKOV A (l.Q81) considered Xenophora pUcata (ZEKELI) as 
a synonym of the .studied species. WADE"(19Z6) mentioned that X. leprosa (MOR­
TON) from the Maastrichtian Ripley Formation of U.s.A. is very similar to _ the 
European studied species, 

AGE and DISTRIBUTION: Lower Senonian of Bohemia; Upper Senonian of Welt 
Germany, Limburg, Sweden and Austria; Lower Maastrichtian of the Lvov relioil, 
Donbass basin, and Bulgaria; Maastrichtian of the Middle V~ula Valley. , 
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Supedamily Stronibacea SW AINSON, 1840 
Family Aporrhaidae ADAMS, 1858 
Genus Aporrhais da COSTA, 1778 

Type species: StrombU8 pespelecani LINNAEUS, 1766 
Aporrhais pyriformis (KNER, 1850) 

. (PI. 10, Figs 5-8) 

18110. .RosteUarta Pl/1'tjormtB m., KNER, p. 19, 1;"1. 4, Flgs 3, 18. 
(1850) Stf'ombus pynjonms KNER: GEINITZ, p. 138, PI. 9, Fig. 3. 
1lI5Z. Strombus pynformtB KNER: KNER, p. 15, PI. 2, Fig. 9. 
11l6!l. PtBroeeora pVlformtB KNmR Bp.: FlA'VlBJE, p. '112, PI. 9, Fig. 18. 
!l886. pteroeera bleari7lOta d'OR!B. var. tricarina.ta; SIEMIRADZlKI, p. 67, Pl. 5, .iF!Ig. 10. 
(1911) pteroeera PJlrij01'1l'ltB KNER; ROGALA, p. till. 
J&al. Aporr/,aU Pllf'tfonnu KNElR; KRACH, p_ 382, Pl. 9, Figs 11-7. 
(1939) Apon-hals pynfonntB KNIER: POZARYSXI, p. 23. 
(1942) Apon-hats pynfOrmts KNElR: PUTZER, p. m. 
1951. ,Apon-hats pyrlf01'1l'ltB KNER; POZARYSKA .. P02lARYSKI, p. Ill, PI. 6,. Fig. 4. 
1974. AporrhatB pyriformis KNER: BlLANX, p. 137, Plo "S, Figs 7-8. 

MATERirAL: 4 frbm Dobre, 3 from Podg6rz, 4 from Mtll:mierz, 88 from Kazimlerz, 1'10 :frcm 
Nasil6w (40 opoka, 138 hard ground). 

REMARKS: This species is considered as one of the most predominant gastro­
pods in the Upper. Maastrichtian of the study area. It is highly concentrated in 
the .uppermost part of the Belemnella kazimiroviensis Zone, especially in the Na­
sil6w hardground. No other species as yet described are likely to be confused 
with this species. 

AGE and DISTRIBUTION: Lower Maastrichtian of the Lvov region and Donbass 
basin, and Upper Maastrichtian of the Middle Vistula Valley. 

Aporrhais granulosa (J. MULLER, 1851) 
(PI. 10, Figs 9-10) 

1851. RosteUana granulosa MULLER, p. 211, PI. 3, Ftg. 27. 
1888. Aporrhals granutosa MtnL. sp.; HO!LZAPFEL, p. 114, Pt 12, Fig. 10. 
1943. Aporrhals granulosa (.T. MOLLER): VAN DEft WELTDEN, p. 113, Pl. 12, Fig. 1. 

MATERIAL: 5 from the Upper Campanian opoka (1 from Dorotka, 1 from clszyea Koloma, 
2 kom Clszyca G6rna, 1 from Plotrawin), 3 from Kazlmetrz, 1 from Naall6w (opoka). 

REMARKS: The studied specimens agree in their general form and ornamen­
tation with those described by J. MULLER (1851) and HOLZAPFEL (1888) from 
the Aachen and Vaals greensands, but the granules are more distinct on those 
from the greensands. The species A. pyriformis {KNER) has similar cancellate or­
namentation over the spire but it differs from the studied species by the ornamen­
tation of the last whorl. This species is comparable with A. rapax BOHM from 
the Maastrichtian of Upper Bavaria, West Germany, but the latter differs in ha­
ving more elongated lateral digitations. 

AGE and DISTRIBUTION: Campanian of the Netherlands and West Germany. 
and Upper Campanian ~ Maastrichtian of the Middle Vistula Valley. 

\ 

Aporrhais(?) Zuganicus BLANK, 1972 
(PI. 10, Figs 12-13) 

p. p.1E9. Aporrhats Bite," M1rNSTER lIP.: FAVlRE, p. 'if, Pt 9, Fig. 18 (non V. MONSTER). 
19'1'2. AporrhatB lUl1anteuB BLANK, p. 38, Pl. I, Figs 4-5. 
19'1f. Aporrhats(Y) luganteus BLANK: BLANK, p. 13B, PI. 46, Figs 5-8. 

'MATERIAL: 8 from Kazlmlerz, 2 from Nas1l6w (1 opoka, 1 greensallCl) 
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l-Z Certthtum paucicostatum FAVR'E; NasUow opoka (la oblique apertural, l/) oblique 
abapertural views of incomplete specimen; 2 abapertural view) 

3-4 CeTtthlnm dechenl v. MOiNSTER; Kazlmierz (3 external cast , MACHALSKI's colI.; 
4 plaster cast of incomplete specimen) 

~ CertthWm neret V. MUNSTER; Kazirnierz (incomplete specimen ; MACHALSKI's Coli.) 
&-7 Confnslscala decorata (ROE'MER); 6 from Bocholnica (Incomplete specimen; MZ-Mg. 

2545); 7 from Nasllow opoka (Incomplete, a bapertural view) 
CeTtthtum pOlystTopha ALTH; Bochotnica hardground (incomplete specimen; MA­
CHALSK~'s Coli.) 
Cerlthtum grlepenkerlt G. MULLER; Nasil6w opoka (incomplete, apertural view) 

10 Confuslscala cf. contorta (KAUNHOWEN); Nasll6w opoka (incomplete specimen) 
11 Turrltena (Hau8tatoT) plana BINKHORST; Nasil6w opoka (abapertural View Of in­

complete, compressed specimen) 
II TurTitelLa (TuTTitetta) hagenovlana v. MONSTER; Nas1l6w opoka (Incomplete speci. 

men, to show ornamentation) 

All figures in natural size except Figs 4 and 10 taken X2 
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z 
~ 

5-8 

9-10 

Ha-14b 

15-17 

Btttlum (Semtbtttlum) trtptychum (KAU HOWEN); plaster cast from Nas1l6w 
hardground 
Cerlthlum tecttforme BINKHORST; plaster cast from Kazimlerz 
Cerithtum blnodosum ROEMER; Piotrawln (incomplete specimens; MZ-MG. 2530) 
Aporrhats pyriformis ('KoNER); 5-6 from Nasil6w hardground (i.ncomplete, abaper­
tural views) ; 7-8 from Kazimlerz (abapertural views) 
Aporrhats granulosa (J . MULLER); Clszyca G6rna (9 aperlural view; 10 i ncom­
plete, abapertural view, MZ-Mg. 2535) 
Aporrhats(?) najdint BLANK; MIl~mierz (incomplete, apertural view) 
Aporrhais(?) luganicus BLANK ; Nasll6w opoka (incomplete specimens; MA­
CHALSKl's Coil.) 
Cerithium mazureki sp. n. ; Nasil6w opoka, holotype (abapertural and apertural 
views) 
Heltcaulax pozaryskH sp. n .; 17 holotype from Podg6rz (incomplete abaplcal 
view); 15-16 paratypes from Dobre (15a external cast, lSb plaster cast of abaper­
tural view; 16 external cast with well preserved nodular ornamentation) 

All figures in natural size except Fig. 1 taken X 2 
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la-I b 
2-3 
4-1 

8-10 

11-12 -

Aporrnais sp. indet .; Kazlmierz (abapertural and apertural views) 
Arrnoges (Latiata) petecllpnora (KAUNHOWElN); Nasil6w opoka (abapertural views) 
Kaunnowenta carintfera (KAUNHOWEN); 4-6 from Kazlmlerz (apertural views); 
7 external cast from Nasil6w opoka 
Drepanocnettus substenoptera (G. MULLER) ; 8 from Kazlmlerz (incomplete; aba­
pertural view) ; 9 from Dorotka (incom.plete; apertural view, MZ-Mg. 2540); 
10 lrom. Bochotnica hard ground (incomplete; abaperturai view, MZ-Mg. 2540) 
Cultrlgera aracnnoides (J. MULLER) ; Kazimierz (11 abapertural view, 12 aperturai 
view); note dlgitations separated In F ig. 11, and joined by shell webbing in 
Fig. 12 

All figures in natural size except Fig. 1 taken X2 
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1 - Xenophora onusta (NILSSON); Kamien (abapertural view; MZ-Mg. 2523) 
2-3 - Perissoptera emarginuZata (GEINITZ); Nasil6w opoka (incomplete, aba­

pertural views) 
4a-4b - Tibia (Tibia) laevis (ALTH); Bochotnica opoka (abapertural and apertural 

views of specimen with damaged terminals) 

All figures in natural size 
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REMARKS: The majority' of, the studied specimens ,although incomplete, coin. 
cide with those described by BLANK (1972, 1974) from the Lower Maastrichtian" of 
the Donbass basin and the specimen figured by FA VRE (1896) from the Lower 
Maa"tric;htian of the Lvov region. 

.'1:be generic as!lignement of this. species is questionable,. when .the apertural 
outer . lip is missing. 

AGE and DISTRmUTION: Lower Maastrichtian of the Lvov region and Donbass 
basin, and uppermost Maastrichtian of the Middle Vistula Valley. 

ApOTrhais(?) najdini BLA'NK, 1972 
(PI. 10, Fig. 11) 

p. p.l869. Aporrhals Buehl MWSTE:a lip.; FAVIRE, p. 'H, :PI. 9, ng. 19 (tIOn v. ·MUNSTER). 
1912. AP07Thaill(?) na1dtnt n. &p.,. BLANK, p. H, Plo I, Fig. 3. 
U'74. Apo7Thats(7) !lajdtnt BLANK; BLANK, p. 138, Pl. 46, Fig. S. 

MATERIAL: 1 from iPodg6rz, 2 from NasU6w (har<iground). 

REMARKS: The studied specimens are iricomplete, badly preserved, especially 
those collected from the NasU6w hardground. In general, they agree with the type 
specimen figured by BLANK (1972, 1974) from the Lower Maastrichtian of the 
Lvov region and the Donbass basin. The generic assignment of this species is que­
.stionable the same as of the preceding species. 

AGE and DISTRIBUTION: Lower Maastrichtian of the Lvov region and Donbass 
basin, and Upper Maastrichtian of the Middle Vistula Valley. 

Aporrhais (1) sp. indet. 
(PI. 11, Fig. 1) 

MATERiIAL: 10 from. Kazlmierz, 1 f..-om Bochotnlca, a from Nasil6w (2 opoka, 3 hard­
ground). 

REMARKS: The studied specimens are . characterized by small sized, spindle­
-sl)aped, high spired shell with three convex whorls, and the inflated last whorl, 
The sculpture is cancellate, except the basal part of the last whorl which is orna­
mented only with spiral cords. The inner aperture is lenticular in outline, termi­
nated with a short and narrow siphonal canal. 

The general characters of these specimens are comparable with those of the 
aporrhaids, but unfortunately all of them display ·their apertural outer lip damaged. 

Genus Helicaulax GABB, 1868 
Type species: RosteZlaria ornata d'ORBIGNY, 1843; BD COSSMANN, 1904 

DISCUSSION: Full discussion on Helicaula3: GABB was given by SOHL (1960~ 
who restricted its stratigraphic range to the Upper Cretaceous (Cenomaruan­
Senonian) of Europe and North America. 

Helicaulax pozaryskii $. n. 
·(Text-fig. 13 and PI. 10, Figs 15-17) 

HOLOTYPE: The specimen presented in PI. 10, Fig. 17. 
PAR.ATY.PES: Two specimens presented In Ten-fig. 13 and PI. ID, Figs 1~. 
TYPE LOCALITY: Podg6rz, ca. 4 km south of Ka~lm1erz. 
TYiPE HORIZON: Belemn1tella junior Zone. 
DERIVATION OF THE NIAlI4'E:: In the honour of Professor W. POZARYSKI, for his con­

tributioJIB to the stratlgraphy of the Upper Cretaceous deposits· exposed In the Middle 
Vlstula valley. 
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DIAGNOSIS: A small Helicaula:c with moderate spire, carinate last whor~: and 
nodular ornamentation.. 

MATBoRIAI.,: :a from DObre, 1 from Podg6rz. 

MEASUREME'NTS: 

H'Dlotype (Pl. 10, 1'1,. 17) 
Paratype (\pI. 10, Ft.,. 15) 

m. I', F1g.18) 

1cm 

H 

19.0 
I&.7 

18.0 

DW BH 

17.' 11.5 
13.1 11.' 

1&.0 '11.0 

'IPA .., 
13° 

eoo 

Fig. 13 

LOCation 

Podg6rz 
.IJoOI»l"e 

Helical£lax pozar'Yskii sp. n.; Dobre, 
low-Upper Maastrichtian 

DESCRIPTION: The shell is small-sized, and spindle-shaped; spire with about 
three convex whorls. The suture is slightly impressed. The last whorl is carinate, 
large, moderately inflated, and approximately of a half of the total height. Outer 
lip is expanded into a broad wing-like lobe, with the upper edge upcu;rving and 
tapering into a gently curved spike and the lower margin of outer lip terminating 
with a blunt anterior lobe. The distinct carina extends to the outer lip, which is 
reflected 8S a narrow groove parallelling the upper edge of the wing. The shell is 
ornamented with spiral nodes or granules, which are absent on the outer lip. In­
ner aperture narrow, elongate, with a small anterior siphonal canal. The posterior 
canal elongate and adnate to the spire. ' 

REMARKS: The new species is known only from two external casts and one 
incomplete external maId -(holotype). However, they possess the complete apertural 
outer lip as well as well ' preserved ornamentation. The new species can be dis­
tingui'Shed firom Helicaulax omata (d'ORBIGNy) and H. granl£lata (SOWERBY) by 
its small size, small spire and ' nodular ornamentation. The species H. formosa. 
STEPHENSON from the Owl Creek Formation, Tennessee and Mississippi, ' U.s.A .. 
'has comparable ornate ornamentation, but it differs in having a large and elon-
gate spire as well as -elongate siphonal and adnate posterior canals. . 

Genus Kaunhowenia gen. n. 
Type species: Aporrhais (HeZicauIax) carinifera KAUNHOWEN, 1897 

DERIVATION OF THE NAME: IIn the hmlour of F. KAUNHOWEN, Who described the 
type species of this genus from the Maastrichtian stratotype. 

DIAGNOSIS: An a.poI'iI.'hadd W1ith a corooa-like shel1-~bbing surr.oUnding the spire, 
and the expanded apertural outer lip which bears a distinct posterior groove and 
anterior sinus. 

REMARKS: Thismonotypic is proposed for the species "AporThais (Helica;dax 
CfJTinifera KAUNHOWEN" - described from the Maastrichtian stratotype cKAUN-
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HOWEN· 189':1) and I the uppermost Maastrichtian; of: the, Middle Vistula Valley. It 
is closely similar to· :A1"ThOges GABB, DTepanocheilus··::MEEK;'aMllelieaftZaarSABB 
'in having expanded apertural outer lip with a distinct internal grooVe correspon­
ding to the carination. However, the new genus possesses a corona-like shell-web­
bing which extends -later.ally. from the posterior part of the outer lip ailaround 
the spire. It has also a distinct sinus along .. the basal part of the outer lip (Bee 
'Text-fig. 14). 

Fig. 14 

Kaunhowenia carini/era (KAUN­
HOWEN); Kazimierz (Town Quarry), 

uppermost Maastrichtian 

Kaunhowenia carinifera (KAUNHOWEN, 1897) 
(Text-fig. 14 and Plo 11; Figs 4-7) 

1cm 

V.l89'1. AJxm-hais (Heltcaulax) carltatfera novo sp., KAUNHOWEN, p~ '12, Pt 8, Figs 3--4. 

MATElUAL: 4 from Kazlmierz, 4 kom NasU6w (1 o.poka, 3 hardground). 

MEASUREMENTS: H D BH PA Location 

(Pl. 11, Fig. 4) 23.S 9.3 12.0 380 Xazlm1erz 
~l. 11, Fig. 5) . ZO.O 9.0 17.0 430 

(PI. 1I1, Fig. 6) 23.0 8.9 13.5 450 
(pI. 11, Fig. 7) 27.8 n.6 17.8 450 NasU6w (hardgr.) 

5 •• 9 7.3 15.0 540 Nasl16w (opoka) 

6 22.8 10.8 16.4 430 (narctgr.) 

DESCRIIPTION: The shell is moderately large, spindle-shaped, with an acute 
'Spire and about five. carinate whorls. The suture is impressed. The last whorl is 
large inflated, carinate, nearly of a one half of the total height. The aperture is 
narrow lenticular :with the outer lip expanded as a broad wing-shaped lobe. The 
basal part of the: outer lip bears a ·small anterior sinus and the upper part has 
:a posterior incised groove corresponding to the carination continuous over the ou­
ter,. lip. The siphonal canal is short ,and narrow. The shell webbing ex~ends. from 
the outer lip, posteriorly surrounding the spire and the last whorl, and forming 
a corona-like structure. The shell is ornamented with spiral riblets and . striae 
C1'09Sed by· finegi'owth lines. In well preserved specimens, smau' nodes are ob­
served, particularly along the cal.'lination. 
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,REMARKS: The studied specimens coincide with tho,se from the" Maastricbtian, 
stratotype as illustrated by KAUNHOWEN (1897). However, the nodes which de~ 
veloped along- the carination are le~s distinct in most of the studied specimens, 
cer~ainly due to their bad preservation. 

AGE and DISTRIBUTION: The Maastrichtian stratotype and the uppermost Maas~ 
trichtian of the Middle Vistula Valley. 

Genus Arrhoges GABB, 1869 
Type species: Chenopus occtdentalus BECK, 1847; OD 

Subgenus Latiala SOHL, 1960 
Type species: Anchu.ra lobata WADE, 1926; OD 

DISCUSSION: The subgenus Latiala was introdueed by SOHL (1960, p. 101) 
for the Late Cretaceous forms similar to ArrhogeB occidentalis (BECK), the type 
species, but di~criminated by the presence of a broad, thick outer lip, which is 
thickened and bilobed at the terminus, 'and by a laek of any internal grooving of 
the lip. 

The time-range of Latiola is at least the Turonianthrough the Maastrichtian, 
and this subqenus is widely distributed in North America (SOHL 1960, POPENOE 
1983). In the author's opinion, the following Upper Cretaceous species from Euro­
pe belong to this subgenus: "RoBteUaria" 2)apilionacea GOLDFUSS, liJ44; ApoTrhaia 
(AM'hoges)" palecllPhora KAUNHOWEN, 189'7; -RosteUaria"" pauperata d'URJ:UGNY, 
1843; "RoBtellaria" coorctata GEINITZ (semu. REUSS 1845); "Lispodeshes" zekeZii 
(G~, 1861). 

Arrhoges (Latiala) peZecyphora (KAUNHOWEN, 1897) 
(PI. 11, Figs 2-3) 

1861. RosteU07'to paplltoftacea GODDFUSS, variet6: BINKHORST, p. I, PI. 1 Fig. 11; Pl. 'Ss', 
ng. 10 <ftOft GOLDFUSS). 

v.I88'1. Apar7'hats (A7'7'hogs.) pelsclIphoro novo nom., KAUNHOWEN, p. 'lO,PI. 8, Fig. I. 

MATERIAL: 7 from Kazimierz, 2 kom Bocbotnica, Z5 from Nas1l6w (1'1 opoka, 8 bardground). 

REMARKS: Most of the studied specimens are incomplete with their apertural 
outer lip damaged. The studied speciIriens agree with the original specimens of 
KAUNHOWEN (1897). This species closely resembles Arrhoges (Latiala) papz1iona­
cea (GOLDFUSS) in genetlil form, quadrate apertural outer -lip and axial orna­
mentation, but it differs in having 7-9 spiral lines crossing the axial riblets, espe­
cially near the suture. The subgenus Latalia SOBL is accepted for this species on 
the basis of the apertural features which agree with, those of the type species A. 
(LatiaZa) lobata (WADE). 

AGE ' and DISTRIBUTION: The Maastrichtian stratotype and the uppermost Maas-
trichtian of the Middle Vistula Valley. ' 

Genus Drepanocheilus MEEK, 1864 
Type species: RostellaTia americana EV ANS & SHUMARD, 1857; 

OD (= D. evansi COSSMANN, 1904) 
DrepanocheiZu.s substenoptera (G. MOLLER, 1898) 

(PL 11, Figs 8-10) 

1889. Apor7'hol. stenopts,.a GOLDFUSS, .p.; FAVRE, p. '16, Pl. 10, Figs 2-3 (noft GOLD-
FUSS). 

,1888. Ap07'Thaill (Dlmo7'ph080ma) nb.tenopte7'a n. I!IP., G. M~ER,p. 114, Pl. 105, Filll 1-«. 
19&1. 'Apo7'7'hot8' nbstenopt87'o MULL.; KBACH, p. 3411, PI. I, Fig. 4. 
(1938) Apor7'hoill nbstenopt87'B MULL.; POi!:ABYSKI, p. 23. 
(1942) APOT7'ooill .ub&tenoptSTa MULL.; PUTZEB, p, 3'12. 
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(11111 ~A-pon;lt4ts aubmnoptlirlJ . ~.:. ~Y,BKI • Pb~'YJiIK,I. p ••• 
"lI'M. 'nreiJiJnoCheUU. SUbBt8l\Opte1'IJ ' (M1}LiLER): BLANK, p. 1311, pt 4." Fig. U. 
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XATERlAiL: 1 fr!lfli'· Dorotka (low-Upper Campa:man), 3 from Plotrawin (uppermost Cam­
, panian), 1 from: P0dg6rz, 8 from Kazlmierz. 1 from BochotDlca, I from NaSU6w (1 opo­

ka, 1 hardground). 

REMARKS: The majority of the studied specimens are incomplete, with 
their spur and terminals damaged. Generally, they agree wIth the specimens figu­
Ted by MtlLLER (1898) from the Lower Senonian of Braunschweig, West Germany. 

The species Drepanocheilus stenopteTa (GOLDFUSS) from the Aachen and Va­
:ala greensands resembles the studied species in general features, but it differs in 
having less distinct carination and granular costae over . the last whorl which con­
tinue to the basal part. On the other hand, D. calcarata (SOWERBY) can be distin­
,guished from the studied species by the abseD<le of axial costae OIl the last whol'l 
.and by tale presence of more distinct carinae. 

AGE and DISTRIBUTION: Santonian of West Germany, and Upper SenQnian of 
the Lvov relion and Donbass basin, and of the Middle Vistula Valley. 

Genus Perissoptera TAT,E, 1865 
Type species: RosteUaria reussi TATE, 1865 (non. GEINITZ 1875) 

Perissoptera emarginulata (GEINITZ, 1850) 
(PI. 12, Figs 2-3) 

:1.. RoBte11lJriIl 8marginuta'" GEINlTZ, p. 136, Pt 8, Ftp ., ...... 
'l8D. RoU8UIJria emargmutatIJ GEIN.ITZ: KNEll, p. 11, Pl. 2, F1g. B. 
~. AporrhaA8 8marginuta'" GElNI'1'Z: FA VRE, p. 'ni, Pl. 1', Fit:. 1. 
'v. lWI'. ApoM'hats {Ltspodeath8B) 8marl1'nu&Gta GEINITZ lIP.: KAUNHOWE'N, p. n, Pl. 8, 

Ftp 1--'1. 
1111. ' AporrhlJts cf. Schiothatml ROEM.: KRACH, p. 380, Plo ., Fie. 10. 
g83&) AporrhIJts 8marglnutatIJ GEIN.: F'OZAR'Y'SKII, p. 23. 
19'14. PariBsopte1'a emargAaUlaia (GlEINl'1'Z): BLANK, p. 138, PI. ~, Fip 8, 8. 

'KA.TERIAL: U from NuU6w (31 opolta, 4 hlK'dground). 

REMARKS: The three varieties of the aperiural outs- Hp of th!iB species 
,:are enco,untered in Nasi16w specimens, which agree with the illustrations presented 
by GEINITZ (1850). The species' Peri.ssoptera schlotheimi (ROEMER), as figured 
by HOLZAPFEL (1888) from the Campanian of the Aachen and Vaals greensands, 
is closely similar to the studied species and most probably related, but the original 
:figured. aI. ROEMJER (.1841) is dncomplete md not decisive in comparison. This 
species, discussed by HOLZAPFEL (1888), was regarded by BLANK (1974) as 
a synonym of the studied species. Moreover, BLANK. (1974) erected a new species 
-trom the Upper Senonian of the Donbass basin, P. mentchicurika,' which is closely 
similar to the studied species but it differs in having numerous , fine weakly 
,distinct axial riblets. 

AGE and DISTRmUTION: Upper Senonian of West Germany, the Netherlands, 
,the Lvov region and Donbass basin; and Maastrichtian of the Middle Vistula 
'Valley. 

Genus Cultrigera J. BOHM, 1885 
Type species: Aporrhais cinggulata PICTET & ROUX, 1853 

DISCUSSION: . The genus CultrigerCl was introduced by BOHM (1885), and 
'listed as a synonym of Tri.dactt/lus GARDNiER, 18'15-; by COSSMANN (1904) and 
·WENZ (11..940). However, according to SOBL (1960) the leDus TridGctt/IUB is nQt 
.applicable, being preoccupied before GARDNER's use three times, viz. for an 
,insect, a ,reptile, and a bird. Therefore, the name CultrigeTa BOHM is accepted 
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for Rostellaria arach7l.oides 'J.. MULlJER . and other related forms. The genus CuUri­
gera is close to pterocereU4 'MEEK; 1864, in·· general character but it differs· 'in 
the number and arrangement of digitations and in some features of the aperture­
(see SOHL 10'60). . . 

Cultrigera arachnoides (J. MULLER, 1851) 
(PI. 11, Figs 11-12) 

1880. Strombus archnotcies MUiJL~; GEINlTZ, p. 13B, PI. 9, Fig. 5. 
18&1; RosteUaria aracnnotcies MtlLLER, p. 211, PI. 3, Fig. 28. 
1869. Apol"Tnats aracnnotcies MOLL.; FAVRE, p. 'lB. 
~. Aporrnats arocnnotcies MtIILL. &p.; HOLZAO?FEL, p. 122, PI. 13, Figs s--.. 
1893. Aporrnots arach7lDides MULLER; FRIC, p. 88, Text-fig. 80. 
1811'1. ApoI"Thats orachnotdes MULLER; FRIC, p. 411. . 
1198. Aporrhats (Cultrlgera) arochnotcies J. MOI..oL. BP.: G. M'ULLER;' p. 108, PI. If,' Fig. 19. 

MATERIAL: 1 from Ml\l6mierz, Z from' Xazimierz, 1 from Na&il6w(opO<ka), 

REMARKS: The studied specimens coincide with those of the Aachen green­
sand, and figured by J.' MULLER (1851) and HOLZAPFEL "(1888). The' speCies­
CultTigeTa 7I.il.sso7l.i (J.' MULLER) can'be distinguished from this species' by itS 
sharp carination and ornamentation, but generally they both are quite similar. 

AGE and DISTRIBUTION: Upper Turonian - Lower. Coniac.ian of· Bohemia~ 
SaJ;ltonian - Campanian of West Germany, Upper Senonian of the Lvov region,. 
Upper Maastrichtian of the Middle Vistula Valley. 

Cultrigera(?) nagorzanyensis (FAVRE. 1869) 
(PI. 13, Fig. 7) 

lB«!. Aporrhats nagorzanyensts E. FA VRE, p. 7B, PI. 10, Fig. 4. 
1889.' Aporrhti/.s Nagorzantensts iE. FAV'RE; GRIEPENKERL, p. '119. 
181N1. Apol"Thats (Dtmorphosoma) Nagorzimuensts FAVRE: G. M"OiLLER, pp. 113-414.. PI. 15 .. 

Fig. 5. . 

REMARKS: Only two incomplete specimens collected at Kazimierz and Na­
sil6w with an almost complete last whorl and posterior and anterior canals. 
Generally, they agree with the specimen figured by FAVRE (1869) from the Upper 
Senoniim of the Lvov region. This species can be easily distinguished by' its' bi­
carinate last whorl. Upper carina runs along the spire and it is 'stopped at the 
outer lip, while the lower carina extends to the posterior canal. The two carinae 
are separated by a flat interspace with fine spiral cords developed in the middle. 
Because the apertural features as well as the expanded digitations are incomplete­
in the studied specimens and also in the specimen figUred by FA VRE (1869), it 
is a risk to' accept the genus CultrigeTa, but it might be better to employ the 
generic name with question. 

AGE and DIS'l'RIBUTION: Senonian of West Germany, Upper 8enonian of. the, 
Lvov' region, uppermost Maastrichtian of the Middle Vistula Valley. 

Cultrigera turnformis sp. n. 
(PI. 14; Fig.S) 

HOLOT"y?E: The specimen presented in PI. 14, Fig. 8. 
TYPE LOCALITY: Kazlmierz, 
TYPE HORIZON: Belem.nella kazimirovlensls Zone. 
\DERIVATION OF TH'E NAME: Latin w'rriform4s - rCiference to its ttmreW!.ke spire. 

DIAGNOSIS: A large~sized CultngeTB with a turret-like spire,ornamented With 
five spiral cords; apertural digitations small. 

MATPJ1UAi..: Z from ·Xazlmierz •. 

JlEASU~NTS:, ~e. holotype d1&plSYJI H - 40.2 mm, D -0;0 11.' mm., anclPA - .1 .... 
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DESCRIPTION:' The shell is large, :with . a turret-like, and elevated high spire. 
The whorls are in number about eight, convex, regularny increasing in size: and 
spirally ~an;lImted with . five cords. The suture is slightly impressed. The last 
whorl is ornamented with six spiral co:rds. The basal part is smooth. The aperture 
is not completely preserved, and only four small digitations are preserved which 
are . joined with the shell-webbing. 

REMARKS: The new species is characterized by its elevated, high spire, turret­
-like, and ornamented with five spiral cm"ds and small-sized apertural digitations. 
These features make the confusion with other species' of European Upper Cre­
taceous CuZtrige1'a unlikely. Only two specimens represent this new species, one 
almost complete, collected at Kazimierz, and the other, incomplete (KONGIEL's. 
Collection) whir.h was collected also at Kazimierz. 

Family Columbellariidae FISCHER 
Genus Columbellaria ROLLE, 1861 

Type species: CQ.38is coralZina QUENSTEDT, 1858 
ColumbeUaria tuberculosa (BINKHORST, 1861) 

(PI. 13, Figs 1-4) 

1I6l. PUTUla tubercutosa Nobis, BINKHORST, p . 8, PL 3, Ft&. 5. 
1861. Avellana tletltrtcosa Nobis, BINKHOBST, p. 113, Pl. 11&2, Fig. 11; Pl. 588, Fig. 12. 
v. 1111'1. ColumbeUaria tubercuWaa BINXHORST lIP.; KAUNB:OWEN, p. 'l9, PI. 9, FIgs . '1-8. 
1898. ColumbeUaria tuberculoia BINKHORST lIP.; G. MtnLER, p. 118, PI. 11, Flg. 16. 
lS23. Columbellarta tuberculosa BINKH()(RBT; SYNIEWSK,A, p. 298. 

MATERIAL: 2 trom Plotrawin (uppermoat CaJm)anian), 1 from Kazlmierz, 1 from .Tane­
wiec. 

REMARKS: The studied specimens coincide. with those described by KAUN­
HOWEN {1897} and MOLLER (1898) from Kunrade (the . Netherlands) and . West 
Germany, respectively. The species C. gTanuZata KAUNHOWEN differs frtlm this 
species in having a relatively elevated spire and granular ornamentation. The 
studied specimens from Piotrawin and Janowiec come from the KONGIEL's' Col­
lection. 

AGE and DISTRIBUTION: Lower Senonian of west Germany, Maastrichtian of 
Kunrade (the Netherlands), Upper Senonian . of the Lvov region and of the Middle 
Vistula Valley. 

Columbellaria cf. granulata KAUNHOWEN, 1897 
(PI. 13, Fig. 1) 

cf. 1897. Columbellaria pranulata novo sp., KAUNHOWEN, p. 90, PI. 11, FIla &-e. 

REMARKS: Only one badly preserved specimen with an incomplete spire, 
collected from Kazimierz marly opoka, and displaying the granular ornamentation 
as well as moderately elevated spire, is closely comparable with that of C. gra­
nulata KAUNHOWEN from the Maastrichtian stratotype. 

Columbellaria laevicostata Bp. n. 
(PI. 13, Figs 5-6 and PI. 14, Fig. 1) 

HOLOTYPE: The specimen wesented In PI. 13, Fig. 5. 
PAlRATYlPES: The apectm_ presented in !PI. .3, .Ftg. 8 and Pl. 14, Fig. 1. 
DERIVATION OF THE NAME; Latin ~evicortata - after its smootb apJral cords. 
TYPE LOCALlITY: Plotrawtn. 
TYPE HORIZON: Noatocer.. pozaryllkil Zone .(upperDlOllt campaaian). 
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DIAGNOSIS: A ColumbeUaTia ornamented with smooth spiral cords, three of 
which are distinct. 

MATERlAL: 1 from Piotrawin (uppermost Camp~n;.tn>' 1 from Kazimierz, 1 from Nasil6w 
(opoka). 

MEASUREMENTS: H D PA Location 

Bolot)'Pe (Pl. 13, iFig. S) 121.1 13.8 140· Piotrowln 
Paratype (.Pl. 13, Fig. 6) 10.4 10.S l2T" Kazlmten: 

(PI. 14, Fig. 1) 8.0 '1.9 Nas1l6w (opoka) 

DESCRIPTION: The shell is small-sized, and low-spired. The spire contains 
about two slightly convex whorls. The suture is slightly impressed. The last whorl 
is large, inflated, measures more than three fourths of the total height. The 
sculpture is expressed dominantly by spiral cords. The spiral cords are smooth, 
rounded, numbering about 20, almost equal and equally spaced; three cords are 
more distinct over the body whorl, separated by three smaller cords; the upper 
distinct cord runs along the middle of the earlier whorls. The aperture is lanceo­
late, posteriorly narrow; outer lip damaged, but dentition can be noticed on 
both outer and inner lips. 

REMARKS: The new species can be distinguished from C. tuberculosa (BINK­
HORST) and C. granulata KAUNHOWEN by its smooth rounded spiral cords. 

Family Strombidae 
Genus Tibia. ROOONG, 1798 (= RostelZaria LAMARCK, 1799) 
Type species: Murex lusus LINNAEUS, 1758; SD DALL, 1906 

Subgenus Tibia RODING, 1798 
Tibia (Tibia) laevis (ALTH, 1850) 
(PI. 12, Fig. 4 and PI. 13, Fig. 9) 

lOGO. Rostellar.ta l4ems m., ALTH, p. HO, Pl. 11,· Fig. l'1a-b • 
.tS69. A,porrhais taevis ALTH; F'A VlRE. p. '111. 

MATERIAL: 1 from Kazlinierz, 1 from Bochotnica, 12 from Nas1l6w (10 opoka, I hard­
ground). 

REMARKS: The studied specimens agree with the description and figure 
presented by ALTH ·(1850). The studied species is similar in general form to 
"RostellaTia" arenos" (REUSS) from the Turonian of Bohemia (REUSS 1846, PI. 10, 
Fig. 7), which is ornamented with fine spiral lines, as figured by G. MttLLER 
(1898, PI. 15, Figs. 11-15) from the Lower Senonian of West Germany. 

AGE and DISTRIBUTION: Maastrichtian of the Lvov region and uppermost 
Maastrichtian of the Middle Vistula Valley. 

Superfamily Naticacea FORBES, 1838 
Family Naticidae FORBES, 1838 

Subfamily Naticinae 
Genus Natica SCOPOLI, 1777 

Type species: Natica vitellus LINNAEUS, 1758 
Natica(?) cretacea GOLDFUSS, 1844 

(PI. 14, Figs 2-3) 

v. IIN4. Nattca crstacea nobs., GOLDFUSS, p. llD, PI. 199, Fig. 12. 
1888. NcztICa cretacea GODF.; H.'OLZAPFEL, p. 143, PI. 14, Figs 19.......,'l,l. 
1889. Natlca cretacsa GOI.JI),F.USS; GRiIEPtENKERIL, p. Ill. 
v. 1l1li'7. Nattca cretacea GQLd)FUISS; KAUNBOWEN, p. 114, Pi. 5, F.tss '1--.t1. 
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J 
iZ-f 

'7 
I 

'a-,b 

CotumbelIaria ct. I1Tanulata KAUNHOWE<N: Kazimierz (abaperlural view) 
Columbellaria tuberculosa (BINKHORST): 2 from Piotrawin (abapertural view: 
MZ-Mg. 2524): 3 from .Janowlec (incomplete: abapertural view of specimen with 
well preserved sculptu re; MZ-Mg. 2524)< 4 from Kazltmerz (~a oblique abapertural, 
4b oblique apertural views with damaged outer Up) 
COlumbeltarla taevtcostata sp. n . ; 5 from Piotrawln, holotype (Sa obUque abaper­
tural, SI) oblique apertural views); 6 from Kazimierz, para type (6a oblique abaper­
tural, 6b apertural views) 
Cuttril1era(?) nal10rzanyensts (FAVRE); Kazlmierz (Incomplete; apertural view) 
Cultrigera terriformts sp. n .; Kazlmierz, holotype (Incomplete apertural dlglt-a­
Hons) 
Tibia (Tibia) laevi, (AL'IIH); Nas1l6w hardground (9a apertural, 9b abapert.ural 
views) 

All :tigur s in natural size except Figs 4-6 taken X2 
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Ja-lb 

2-3 

_6 

7-8 

9-10 

11-12 
13-14 

Co!umbeUarta !aevtcostata sp. n .; Nasll6w opoka, p ara type (abapertural, apertural 
views) 
Natica(?) cretacea GOLDFUSS; Nasil6w (2a aperturai, 2b abapertural views Ol 
specimen from hardground ; 3 abaperturai view of specimen from opOka) 
Nattca(?) exa!tata GOLDFUSS; Nasil6w opoka (4, 5, 6b abapertural, 6a al'lertural 
views) 
Gyrodes. noernesl (FAVRE); Piotrawin (7 oblique abapertural view, Ba apertural, 
Bb side views); note plastic deformation in specimen presented in Fig. 8. 
Charonia (Sassla) tuberculosa (KAUNHOWEN); 9 from Kazirnierz (Incomplete 
pecimen); 10 from Sulej6w (abapertural view; MZ-Mg. 2566) 

Charonta multtcostata (FA VRE); Kazlmierz (abapertural views) 
Cassldartn truncata sp. n .; Xazimlerz; 13 holotype (oblique side view); 14 paratype 

(Ha, 140 a pertural views of the same specimen; outer lip is stained by limonlUc 
material) 

All figures in natural size except Fig. 1 taken X2 
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2 

3a-3b 

BepUx cretaceus sp. n .; Nasll6w h a rdground, holotype (abapertural view; MA­
CHALSKI's Coli .) 
Bucctnum ( Bucctn um) lIillanteum sp. n . ; Nas1l6w opoka, holotype (8bapertural 
view) 
Graphldula aH. pUcata (ROEMER); Kazlmierz (3a Incomplete; apertural, 3b aba­
pertural views of plaster cast of the same specimen) 
Ro,tellana aeQuecostata (FA VRE); Nasll6w opoka (4, :; apertural views; MACHAL­
SKI's Coll. ; 6 abapertural view) 

All figures in natural size 
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Za-Zb 

3-4 

Bucclnum (Bucctnum) glganteum sp. n .; Nasil6w opoka, para type (Incomplete, 
apertural view; MACHALSKI's ColI.) 
VotutUtthes kneri (FAVR'E)j Kazimierz (abapertural view, and external cast of 
the same specimen showing spiral ornamentation) 
EuthrlofuSU8 nereidiformis (KAUINHOWEN); Nas1l6w opoka (3a oblique abaper­
tural, 3b oblique a pertural views of specimen with damaged slphonal canal; 
, incomplete; a bapertural view) 

All figures in natural size 
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1 - Bellifusus septemcostatu.s (FAVRE); Kazimierz (side view; MACHALSKI's 
ColI.) 

2-3 - Graphi du.la radwanski i sp. n. ; Nasil&w opoka, 2 holotype (2a apeirtu'l"al, 
2b abapertural views); 3 paratype (3a incomplete, apertural; 3b incomplete, 
abapertural v iews) 

4-5 - Graphidula procera (KNER); Nasil6w opoka (Sa, 5b apertural and abapertural 
views of specimen with damaged siphonal canal ; 4 abapertural view of 
almost complete specimen) 

All figures in natural size 



ACTA GEOLOGICA POL ONICA, VOL. 36 G . I . ABDEL- GA WAD, PLo 18 

1 - Graphidula vistulensis Sp. n.; Nasi16w, holotype (side view) 
2-4 - Tudicla (Tudicla) carinata (v. MUNSTER) ; 2 from Janowiec (BLASZKIE­

WICZ's Coll.) ; 3 (incomplete) , 4 (complete) from NasB6w opoka (2a, 3a, 
4a apertural; 2b, 3b apical; and 4b abapertural views) 

5 - Tudicla sp.; plaster cast from Kazimierz (incomplete; abapertural view) 

All figures in natural size 
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la-Ic - Tudida (TudicLa) atthi (KNER) j Nasil6w opoka (la, Ib, lc apertural, 
abapertural and apical views of specimen with damaged siphonal canal; 
MACHALSKI's Coil.) 

2a-2c - Tudida (Tudicta) gtobosa sp. n.; Nasil6w hardground, holotype (2a, 2b, 
2c apertural , abapertural and apical views; JELINOWSKA's Coll.) 

3 - 'I 'udicta (Tudicta) carinata (v. MONSTER); Piotrawin (incompletej abaper-
tural view) 

4 - Turricuta (Turricuta) sp. 1; Nasil6w opoka (apertural view) 
5a-5b - Tur'l'icula (Turricuta) sp. 2; Kazimierz (Sa incomplete e~ernal moId, ab­

apertural view; 5b complete external cast of the same specimen) 

All figures in natural size 
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la-lb - V oLutispina kasimiri (KRACH); Nasil6w opoka 
2a-2b - ScapheLLa sp. 2; Nasil6w opoka 

All figures in natural size 



MAASTRICHTIAN NON-CEPHALOPOD MOLLUSKS 

1198. Na.ttca c7'etacea GOLDF.; G. MtliLLER, p. 11lZ, PI. 13, oFIIgs 1~-1'1'. 
19111.. Nattca c7'etacea GOLDF.; RAVN, p. 31, PI. I, Fig. 8; Pl. 3, Fig. 3. 
1931. Nattca C7'etaceaGOlJDF.; ICR.ACH, p. 3'i'8, PI. 8, Figs 5-18. 
1934. NaHca C7'etacea GOLDF.; ANDERT, p. 35'1'. 
(1938) Natlca cretacea DOLDF.; P02ARYSKI, p. 23. 
1143. Nattca cretacea GOLDFUSS; VAN DER WEUDEN, p. 110. 
(l!15l) Nattca C7'etacea GOLDF.; P02ARYlSKA 8rP02ARYSK.I, p. 20. 
1914. NaUca c7'etacea GOLD1!'USS; HXGG, p. 22, PI. I, Fig. 9. 
19'14. NIlttca1 cretacea GOLDl!'tJSS; BLANK,. p. 135, Pl. t4, Fig. n. 
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MATERIAL: iI from the Upper Campaman opoka (2 from Ciszyca Xolonta, 1· from· iKall­
szany, 1 from P!.otraWin), 3 from Kazimierz, 1 from J"anowtec, 23 from Nasil6w (13 
opoka, 10 hardground). 

REMARKS: The size and general shape of the investigated specimens agree 
with the type of GOLDFUSS (1844) and those described from different sections 
in Central Europe, the studied area including (see KRACH 1931). 

WRIGLEY (1949, fide SOBL 1960) mentioned the difficulties in generic assign­
ment of hte Tertiary naticids, due to such factors as the absence of sculpture and 
the sexual dimorphism. Such difficulties are also evident in the Mesozoic species 
(see SOHL 1'960, ERICKSON 1974), Generally, the difference between the naticid 
genera Euspira, Polinices, Lunatia, and Natica depends mainly on the shape of 
the umbilicus and operculum. Because the studied specimens are preserved as 
steinkerns, it might be better to employ the generic name with question. 

AGE and DISTRIBUTION: Lower Senonian of Bohemia, Upper Senonian of West 
Germany, the Netherlands, Denmark, Sweden, the Lvov region and Donbass basin; 
Santonian - Upper Maastrichtian (POZARYSKI 1938) of the Middle Vistula Valley, 

Natica(?) exaltata GOLDFUSS, 1844 
(Pl. 14, Figs ~6) 

IW. Nattca lameUoBll N., ROEMER, p. 83, PI. 12, Fig. 13 (nomen oblUum). 
v.1au. Natica eraltata GOLDFUSS, p. Ll9; PI. 199, Fig. 13. 
lilt. Natica· e:rattata GOLDF.; J". M"OLLER, p. 15. 
1.a. Amau7'opBiB erattllta GOLDF.; HOLZAPJ!'EL, p. 139, PI. 14, Figs =, 25. 
la. Natica exaltata GOLDFUSS; GRIEPENKERL, p. 82. 
v.l89'1. Natica laevts novo lIP •. KAUNBOWEN, p. 1111, PI. 11, Fig:s 12-13. 
l~ Natlca (Amau7'OpftB) exaltata GOLDF.; G. MOILER, p.l03, Pl. 13, Figs 12-13. 
1M3. Nattcll (AmaU7'opBiB) exaltata GO~FUSS; VAN DEft WEIJ"DEN, p. 109. 

MATERIAL: 1'1'. from Nasil6w (If opoka, 3 hardground). 

REMARKS: The studied specimens agree with the specimens figured by 
OOLDFUSS (1844) and HOLZAPFEL (1888) in their general form, a r'elatilvely high 
spire, but the aperture and umbilicus are not well preserved in the studied ma­
terial. The species Natica lae'Vis KAUNHOWEN carries the main features of the 
studied species, therefore it is c~nsidered herein without doubt as a synonym 
of the studied species, The author agrees with GRIEPENKERL (1889) in considering 
N. lameUosu ROEMER, 1841, as a synonym of this species. 

AGE and DISTRIBUTION: Upper Senonian of West Germany and the Netherlands, 
and uppermost Maastrichtian of the Middle VistuIa Valley. 

8 

Subfamily Gyrodinae 
Gem,ls Gyrodes CONRAD, 1860 

Type species: Rapa .rupraplicata CONRAD, 1858; 
(= Natica (Gyrodes) crenata CONRAD, 1860) 

Gyrodes hoernesi (FAVRE, 1869)· 
(PI. 14, Figs 7-8) 
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HIlI. Nattca Hoernelt E. FBvre, p. 41, PI. 8, Figs. U-12. 
11811. Nattca Hoernesi E,' FAVER; GRIEPENKElu., p. 81. 
(11111) Nattca Hoernelt E. FAVRE; R()(jALA, p. 491. 

MATERIAL: 1 from SuleJ6w (lOW-Upper CBmpaniall), 2 from Piouawm (uppermostCar:g.­
.panian), 1 from Ml4:fmierz,"l from Kazlm1erz. 

REMARKS: Two specimens collected from ~ne Upper Maastrichtian . of the 
study area, being badly presewed stclnketns, are identified by comparison with 
somewhat better preserved specimens from the Upper Campanian of the same 
area (KONGIEL's Collection). Generally, the studied specimens are of medium- to. 
large-sized, subglobose, low-spired shell, with a wide and deep umbilicus, of 
angulated margins, apd with a subovate aperture. These features coincide with 
those of the specimens described and figured by FAVRE (1869). The studied 
species resemblp-s Gtlrodes bTunsvicensis (G. MVLLER) from the Lower Senonian 
of West Germany, but the latter ha~ a flat, depressed spire. The. species G. acuti­
maTgo (ROEMER) from the · Vaals greensand also resembles the' studied. species, 
but it has a deeply channeled suture. . 

A.GEarid"I>ISTRiBUTlONi ·Upper-·Senoruan of tbeLvov region, Wellt Germany. 
and the Middle Vistula Valley. 

SupedamiIy Doliacea (= Tonnacea) 
Family Cassididae. HERRMANNSEN, 1845 

G.6nUS Cassidaria LAMARCK, 1815 
. ' .. . . 

Type species: Buccinum echinophOrum LINNAEUS, -1766 
Ca8sidariatruncata sp. n. 

(PL 14, ~igs '13-14) 

HOLO'l'Y.PE: The specimen presented In PI. 14, Fig. 13. 
PARATYPE: The specimen preeented in PL 14. Flg. t~. 
TYPE LOCALITY: Kazimlerz. 
TYPE HORiIZON: Bele,mnella ka~mirov1~1 Zon~. 
DERIVATION OF THE NAME: Latin trunca.ta - . referring to Its truncate spire. 

DIAGNOSIS: ' A cassidid with the truncated . spire, subglo"bQse la~ whorl, and 
spiraly ornllment(!d. 

MATmUAL: 2 from Kazimian.. 

MEASUREMENTS: 

Bolotype '(PL 14, Fig. 13) 
Paratype (fi 14, Fig. It) 

H 

40.0 
17.9 

D 

30.9 

DW 

33.0 
12."4 

LOcatiOn. 
Kazimlerz. 

DESCRIPTION: The shell is medium- to large-sized, subglobose, with th~ 
spire truncated, am~ with compresse:ci whorls. The last whorl is large, inflated. 
gradually naqower toward the siphonal canal; an9 it is ornamented with. spil;'al 
riblets. Three spiral riblets are m()re distinct and located on the adapical hill! 
of the last whorl. The aperture is lanceolate, narrow posteriorly, and ended with 
a ' short and narrrioN siphonal · canal; The' outer lip is dentate, rather straight me ... · 
dially, rounded posterforly and higher" than' the truncated spire; the inner lip is 
smooth. 

REMARKS: Only two specimens represent the neW species, collectea in the 
basal part of the Kazimierz quarry. From ' the available literature, the cassidids 
are quite rare in the Cretac~ous deposits. However, the studied specimens possess 
a dentate apertural outer lip as well . as a short siphonal canal closely similar 
to the Recent and Tertiary CassidBria. Therefore, thl$ new species represents the 
first record of CBssidariain the Cretaceo'us strata. 
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Family Cymatiidae ' 
Genus Biplex PERRY, 1811 

Type species: Biplex pe1'ca PERRY, 1811 
Biplex cretaceus sp. n. ' 

(PI. 15, Fig. 1) 
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JlOI.OTYPE:"The speC,l.men preljleDted in PL 15, Fig. 1. 
TYiPE L()CALITY: , NaIil6w. 
TYPE H6RlOON: ' To,pmost part of the Belemnella kazlm1~v1ens1s Zone (hal"dground). 
DERJVATION OF THE NAME: Latin cretacewr - referrIng to the first occurrence of thiS 

&enus in tile Cretaceous ' mata. 

DIAGNOSIS: A Biixex of high spire, with two laterally expanded spinose varices; 
last whorl bicarinate with a relatively long siphonal canal 

MoA.'J!EB.IAL: 3,from 'N8sUaw (1 o.roka, 2 hardground). 

MEASURl!lMEN'I'S : EH b PA Remark!! 

Holotype (pI. 15, Fig. 1) ~3.23 .19.0 39" (bardground) 
Paratype =.5 10.8 4,20 (llardgroUnd) .. 38.0 18.3 ~. (opoka) 

DESCRIPTION: The shell is large, fusiform, with a high spire. The spire 
contains about five carinate whorls, with expanded spinose varices on both sides. 
The suture is, iiopres,sed., Th:e last whorl is bicarinate, and relatively inflated with 
a faint spiral" cord ' dtweloped on its basal part and forming tl}.e faint lower carina­
tion. The shell is orbamented With ' obscure nodular axial costae crossed by nu­
merous spiral lines. The' siphcinal canal is' moderately elongated. The aperture is 

' unknown. 

REMARKS: The , new species displays an elongated spire with laterally ex­
panded varices and nodular axial, costae. These features agree with th06e 'of 
the genus BipZex PERRY, particularly of the Recent species BipZex perCG PERRY 
and B. acuZeatus (SCHEPMAN) tromthe Indo-Pacific (see HABE 1968). Th~ genus 
BipZex has not yet been reported in the Cretaceous strata; it is known from the 
Miocene of Japan ' to the 'Recent Indo-Pa'cific, as mentioned' by WE 
p; 1001). ' , 

Gen'!lS Charonia GIS'l'EL, 1848 
Type species: Murex,trito'n.~8 LINNAEUS, 1757; OD 

Subgenus Sassia BELLARDI, 1872 
Type spe.~es: Triton apenninica SASSI 

Charon.ia (SassiQ,) tuberculosa (KAUNHOWEN, 1897). 
(PI. 14, Figs 9-10) 

v. 188'1. Tiitoftwm tub8tcutosum ·nov. sp., KAUNHOWEN, p. '1'1, P1. 9, Filt. 3. 
71902. Trb eube1"CUlOsum K.AUNHOWEN; WANNER, p. 131, pI. 19, Figs 3-4. 
1931. Tritblitum tub~lo8Um KAU!'IJIOWEN; KRACH, p. 334, PI. 9, FigS 8-9. 

~~: 1 froIJI -8ulej6w ,(low-Upper CalWIanian), 3 from Kazimierz, :l from Naan6w 
(bardgrOUDd). 

REMARKS: The studied specimens are badly preserved, but their general 
shape and ornamentation agree with the type specimen: presented by KAUN­
HOWEN (1897). The species can be easily distinguished by its coarse rounded 
tubercles developed along the varicose axial costae. The specimen from Sulej6w 
(low-Upper Campanian) comes from the KONGIEL's CoIlection. 

AGE 'and DISTRIBUTION: The Maastrichtian stratotype, and the Upper Senonian 
of the Middle Vistula Valley. 
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Charonia multicostata (FA VRE, 1869) 
(PI. 14, Figs 11-12) 

lan. Trlton muttlcoBtatum E. FA VRE, p: '89, Plo 10, :rig. IS. 
1113l. Trltontum mutttcoBtatum FAVRE; KRACH, p. 383" Plo V" Fig. 12. 

MATERIAL: 1 from Kazimterz, " trom Nallil6w' (~ opoka/ 2 hardground). 

REMARKS: This species is characterized by a relatively high-spired shell, 
with whorls marked with strong axial varices, and by a lanceolate aperture with 
a dentate outer lip; it is ornamented with axial riblets nodded at polnts of inter­
section with spiral lines (Bee FA VRE 1869, PI. 10, Fig. 15c). Both ornamentation 
as well as general features of the studied specimens coincide with the descr,lption 
and figur~s given by FA VRE (1869). 

' 0 

AGE and DISTRIBUTION: Upper Senonian of the Lvov region and uppermost 
Maastrichtian of the Middle Vistula Valley. 

Order Neogastropoda WENZ, 1938 
Superfamily Buccinacea 

Family Buccini4ae LATREILLE, 1825 
Genus Buccinum LINNAEUS, 1758 

Type species: Buccinum undulatum LINNAEUS, 1758 
Subgenus Buccinum LINNAEUS, 1758 
Buccinum (Buccinum) giganteum sp. n. 

(PI. 15, Fig. 2 and PI. 16, Fig. 1) 

(1838) Bucctnum cf. bicarlnatum MON.; p02A:RYS'KI, p. 23. 
,(1IMZ) Buccinutn cf. bicaTinatum MONST.; PUTZER, p. 3'lZ. 

ll'OLOTYPE: The specimen presented In PI. 11, FIg. 2. 
PARoATYPE: The specimen pre~ented In Pl. 18, FiS. 1. 
TYlPE LOCALITY: Nalll6w. 
TYPE HOlUZON: UppermOst part of the BelelJllDella kazimlrovleDIII..- Zonl" 
DElUVATION OF THE NAME: Latin gtganteum - after It. large size, if compared, with 

other Cretaceous buccinlc1s, 

DIAGNOSIS: A large buccinid omamented with spiral ' ribbons, an4 having the 
last whorl inflated, bicarinate, ap,d terminated , by a short siphonal c,anal. 

M.AI'l'ERIAL: 9 from NasU6w (opoka). 

MEASUREMENTS 

Bolotype (Pl. Ill, FIg. 2) 
,para-type oPL 18, Fig. 1) 

.. 

EH 

110.0 
W.O 
108.1 
101.0 

D PA 

VU 88" 
.. 8 BP 
a.'l 14" 
'13.0 !Do, 
a.o 'Ill" . :0 ... 

DESCRIPTION: The shell is large, bucciniform, with a moderate spire 
whorls of the spire are inflate, carinate, with flat upper and outer faCes', ' 'orna­
mented with spiral ribbons. The upper face bears five equal ribbons, the" .outer 
face ,(belOW carina) bears three rounded ribbons j separated by shallow interspaces, 
The suture is impressed The last whorl is large, infiated, measures , about ' two 
thirds of the total height, and bicarinate. Upper carina is rounded, distinct, and 
continuous to the spire whorls. Lower carina is separated from the upper one 
by, a flat intercarinal area (outer ~ce), and it continues with a spi,ral cord situated 
at the suture of the preceding whorls. The last whorl is p~amented w~th ' spjral 



MAASTRICBTIAN NON-CEPHALOPOD MOLLUSKS 117 

ribbons, five on upper face, three . on . outer face arid five inequal ribbons on the 
basal part below the lower carina. The aperture is relatively large, almost ovoid, 
with ·the rounded outer lip and callused inner lip. The siphonal canal is short 
and broad. 

REMARKS: The new species resembles Bussinum bicarinatum v. MUNSTER 
from the Campanian of Haldem, West Ge!'many, in shape and size, but the latter 
differs in having two distinct carinae continuing to the spire whorls, and in having 
numerous spiral elements covering the shell. 

Family Fasciolaridae 
Subfamily Fasciolarinae 

Genus BeUifU8U8 STEPHENSON, 1941 
Type species:Odonto/us'US curvicostata WADE 1926; OD 

Bellifusus septemcostatus (FA VRE, 1869) 
(Pt 17, Fig. 1) 

1888. Funu saptemcoatatus E. FAVRE, p. 84, PI. ID, Figs 11-10. 
1931. Fusus septemcostatus FAVRE: KRACB, p. 385, .PI. 9, Fig. 1'1. 
(1942) Fusus septemcostatus .... A VRE: PUTZER, p . 3'13. 
19'/'4. Vo&utUtthes septemco8tatu. (FAVRE): .BLANK, p. 145, PL 48, FIg. I. 

M.(tTElUAL.: 4 trom Kazlmierz, 11 from NasU6w (3 opoka, 2 hardgroUDd). 

REMARKS: The majority of the studied specimens are incomplete, but the 
identification is relatively easy because they display well preserved sculpture. 

The speci~s is similar'to "Fusus" renau:cianus d'ORBIGNY from the Turotrlrui 
of . France, . but the latter has coarse and widely . spaced spiral cords. The speeie~ 
"Fusus" gTacilis BORM, as described by HOLZAPFEL (1888) from the Campanian 
Vaals and Aachen greensands, closely resembles the studied species, but it differs 
it. having more distinct spiral cords. 

The genal> Bellifusus STEPHENSON is accepted for the studied species, . which 
is closely comparable in its shape and ornamentation to the type species and to 
Bellifusus anguZicostatus SOHL, 1964, from the Maastrichtian Ripley Formation, 
U.S.A. 

AGE and DISTRIBUTION: Lower Maastrichtian of the Lvov region and Donbass 
basin, and uJ)permost Maastrichtian of the Middle Vistula Valley. 

Genus Graphidula STEPHENSON, 1941 
Type species: Graphidula terebreformis STEPHENSON, 1941; OD 

DISCUSSION: The genus GTaphidula is characterized by medium- to' large­
-sized shells, slender, elongate, fusiform with the spire usually longer than . the 
aperture. The aperture is lanceolate, 'posteriorly elongate; the. siphonal cana-l is 
elongate and straight or curved slightly out of the aperture. Pleural angle is 
20-35°. The. columella is straight, bearing one plait at maturity. not visible at 
the aperture. The sculpture ornate to plain, composed either of ribs or ri~boIll!l, 
or both (SOBL 1964, 1067; ERICKSON 1974). This is a common genus in the Cam­
panian-Maastrichtian of the Gulf and Atlantic Costal Plains and the Western 
Interior, U.s.A., but it has · not as yet been reported from the Upper Cretaceous 
of Europe. . 

The species -FUSU&" proce1"Us KNER and -Fusus" plicatus ROEMER from the 
Senonian of North Europe are assigned herein to the genus Graphidula, together 
with two newly described species. :Moreover, "Voluta (Volutilithes) iDonEifflanni" 
G. MULLER, 1898, and ·Voluta granulosa" FAVRE are most probably beloncinl 
also to this genus. 



118 GOUDA ISMAIL ABDEL-GAWAD 

GraphiduZa procera (KNER~ 1850) 
(pI. 17, Figs 4-5) 

18110. FUll.? pToceTUII KNER, p. :11, PI. f, Fig. 6. 
1888. Votute semiUneata FA-VB:&, p. Ill, PI. 10, FICB 1&-18. 
18'1&. VotutUithea(7) proceTu8 (KNl!lR); BLANK, p. 146, Pl. Ill, Fip 7-41. 

MATERlAL: 1 frOm Kaziimerz, 7 from NasU6w (cpoka). 

REMARKS: The studied .specimens colncdde with those frOm the Lower' 
Maastrichtian of the Lvov region and Donbass basin described by · KNER (1850), 
FAVRE (1869), and BLANK (1974). The species is similar to GraphiduZa aUeni 
(waITE), as figured by SOHL (1967). The species "Voluta" granulosa FAVRE is 
similar to the studied species in general features, but it has a distinct cancellate 
sculpture. 

AGE and DISTRIBUTION: Lower Maastrichtiao· of the Lvov region and Donbass 
basin, and uppermost Maastrichtian of the Middle Vistula Valley. 

GraphiduZa radwanskii sp. n. 
(PI. 17, Figs 2-3) 

HOLOTYPE: The specimen presented in PI. 1" Fig. 2-
PARA'I'YiPE: The spec;imen preaend:ed in PI. 11, Fig. 3. 
T'YIPE LOCALITY: NIillli16w. 
TYoPE BDBIl1ZON: Uppermost part of the Belemnella kazimirovieD81s Zone. 
DERIVlATilON OF THE NAME: In the honour of Professor A. iRADWA.8'SlKI for bill con­

tinuous cantributions to the IIlrati,grapby and flauoa of the Tertiary aDd. Mesozoic 
depoaits of Poland. . 

DIAGNOSIS: A GraphiduZa with a tapering spire, and inflated last whorl, and 
with canaliculated suture; sculpture fine with numerous spiral lines; aperture 
lenticular, angulated posteriorly, siphonal canal of moderate length. 

MATERl'AIL: 11 from NIIIII.l6w (opoka). 

MEASUREM!I!lN'I'S: EH D BH AH PA 

!Iolotype 41'1. 17, Fig. 2) 11.8 11.8 ••• • .5 • 
Paratype (IPl. 3.7, Fig. S) 111.4 ... 

.. 117.0 15.0 3'1" .. M.O 14.0 :ilDU 

DESCRIPTION: The shell is large, fusiform, with a tapering spire consisting 
of 5--6 slightly convex whorls · gradually increasing in size. The suture is canali­
culate. The last Wlharl is broadly rounded. Ornamentation cotDposed mamly of 
numerous spiral lines. Growth lines prosoclinal with an adapertural sinus. The 
aperture is lenticular, posteriorly angulated, and produced anteriorly to a mo­
derately narrow elongate siphonal canal that is inclined slightly . outwards of 
the aperture and somewhat bent; the outer lip is broadly curved, the inner lip 

. is smooth. The columella is smooth. 

REMARKS: All the studied specimens wes:e collected from Nasi1:6w, only two 
of them are almost complete and the rest have their' terminal parts damaged. 
The new species can be easily distinguished from Graphidula procera (KNER) by 
its canaliculate sutUre as well as the outline of whorls. 

GTaphidula mstulensi8sp. n. 
(PI. 18, Fig. 1) 

HDLOT"W?E: The specimen prlllH!lllWld in PI. 18, FJc. 1. 
TY.PE LOCALrTY: Nasil6w. 
TYPE. HOlUlZON: Upper·mOllt part of the · Belemnella kazimirovien.rIIB Zone. 
DERIVATION OF 'l'HE NAME: After the V1stu1a River, Cezzb.'al PolaDd. 
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.DIAGNOSIS: A large-sized Graphid16ljJ orna~eQted wi~h .. spiral ribbons and . obscure 
axial undulations or cOOae; the ribbons as wide as interspaces, numbering eight 
On the penultimate whorl.. . . 

MAT1llRIlAL: One specimen from NasiJ6w (opoka). 

MmASUREMENTS: The bolotype displays EH · c . 84.0 mm, D - 21.0 mm, PA ~ 120 

DESCRIPTION: The shell is large, elongat"e fusiform, with a high s~ire. The 
spire is acute, attaining nearly a half of the · total height: The whorls are almost 
.-convex, and gradually . increasing in size. The suture is .slightly impressed. The 
last whorl is moderately inflated. The. shell . is Qrnamented . with distinct spiral 
-ribbons with obscure axial undulationlil on the . earlier w!)'orls. Ribbons are as 
wide as interspaces. Penultimate whorl · bears eight ribbons. Siphonal canal is 
narrow and straight.· 

REMARKS: The new species is known only from one tlpecimen,. with. damaged 
apical part and unknown aperture~ However, it has a fusiform . shell, with a small 
apical angle and spiral ornamentation closely similar to · thase of . GraphidiLla 
.culbeTtsoni (MEEK & HAYDEN) and G. canceUata(WADE) from the.l\{aastrichtian 
formations of the U.8.A., 'as figured by SOHL (1964, 1967) and. ERICKSON (1974), 
but it differs in having · the smaller number of nearly equal spiral ribbons and 
wider interspaces. 

The new species resembles "Voluta (VOlutilithes)" wQUemanni G. MULLER, 
from the Lower Senonian of West Germany, in their general form and ornamenta-
1ion, but the latter species possesses more ditltinct axial costae crossed by closely 
.spaced spiral ribbons, more distinct over the spire. 

Graphidula aff. plicata (ROE MER, 1841) 
(pI. 15, Fig. 3) 

MATERIAL: 0lWl spec1men from Kazlmlerz. 

REMARKS: The studied specimen is moderately large, ornamented with spiral 
.cords crossed by 4-5 broadly rounded axial costae. It resembles Graphidula plicata 
(ROEMER) from the Lower Senonian of West Germany (see ROEMER 1841, p. 79, 
PI. ,1:1, Fig. 15) in a general form, but this species is ornamented with the smaller 
number of spiral ribbons. 

Subfamily Fusininae 
Genus EuthriofuSU8 COSSMANN, 1901 

Type species: Fusus burdigalensis BASTEROT, 1825; OD 
EuthriofU81L8 nereidiformis (KAUNHOWEN,1897) 

(pI. 16, Figs 3-4) 

11881. PII"'~ tunformt. NObis, BINKHORST, p. 9, pI. 5a, rla. 'l . 
. 1887. lI'U8tU (HemifU1ul) nereidtfOrmta nov. nom., KAUNHOWEN, p. 88, Pl. 13, Fig. 11. 
(1") 1I'U8tU (HemtfUlUl) cf. nerlricUformla KAU'N.; P'02:ARYSK.I, p. 23. 

:MATERIAL: 1 from .Kazlmlerz, 1 from lanowlec, 8 from Nasil6w (5 opoka, 1 hardground). 

REMARKS: The studied specimens agree in their general shape with the 
.species described by KAUNHOWEN (1897) from the Maastrichtian of Kunrade, the 
.Netherlands; However, the specimen figured by BINKHORST (1861) and considered 
,as a synonym of the studied species by KAUNHOWEN (1897) is quite different 
from the studied spe~ens, as well as from the specimen figured · by KAUN­
.HOWEN, .. i~ having a shorter spire and weakly distinl;t ornamentation. 
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T)1e speCies EuthriOfuB1J.S? cQnve:ru.s (WADE) from' the Maastrichtian Rfpley 
Formation, US-A, due to itS shape and ornamentation is closely comparable to 
the studied species. 

Family Vasidae 
Genus Tudicla BOLTEN, 1798 

Type species: MUTex spiriUus LINNAEUS, 1758 
Subgenus Tudicla BOLTEN, 1798 

Tudicla (Tudicla) carinata (v. MONSTER, 1844) 
(PI. 18, Figs 2-4 and PI. 19, Fig. 3) 

1844. Ptlru&4 carinata l'ICONSTER; GOIJDI'USB, p. 21, PI. 1'121, n,. Ua-b. 
1880. Ptlrula carinata GOLDF.; KNER, p. J2, PI. ~, FllI/! 'l, 'la • 

. 1889. Funs carinatutus d'OftSIGNY: FA ThE, p. 88, PI. 10, FlgB IS-IS. 
1819. Ptlruta carinata v. MONSTER; GlUEPENKIlRL, p. 92. 
1911. Tucftc&4 OI1rinata MUNSTER; KRACH, p. 3115, Pl. 9, Figs 1-3. 
·(1938) Tudic&4 OI1rinata MONS.; PO!l;ARYSKI, p. 24. 
(1942) TUdtcta carinata MtJNST.; PUTZER, p. 3'121. 
(l9lS1) Tucftc&4 carinata MONST.; POZARYSKA .. P02ARYSKI, p. 20. 
p. p. 1974. EuthriOfU8U8 carinata (MUNET1IlR); BLANK, p. 142, PI • .fR, Fig. ~. 
19'14. Tudtc&4 (Pyropsis) carina.t4 (KNER); BLANK, p. 148, PI. _ , J'1g. 8. 

MATERIAL: 1 from Plotrawin (uppermoet CampBnlBn), 4 trom Kadmierz, 1 from J"Bnowlec, 
16 from NBII1l6w (13 OpokB, 3 hardgrolIDd). 

REMARKS: The variability in the strength of the spiral · ornamentation and 
in the development of the outer face of the earlier whorls is an important featUre 
of the studied specimens. Some specimens display a moderately low-spired shell 
with elevated earlier whoris (pI. 19, Fig. 3) and distinct orna~entation which 
coincide with those of the specimen figured by GOLDFUSS (1844, PI. 172, Fig. 11a). 
Other specimens have a compressed, nearly flat spire with less distinct spiral 
ornamentation .(PI. 18, Figs 2-4), and these are identical with another specimen 
figured by ·GOLDFUSS (1844, PI. 178, Fig. llb). The largest specimen collected by 
M. MACHALSKI at Kazimierz, measuring 72.5 mm in diameter, bears axial riblets 
oyer the upper far.e of the early two whorls. 

AGE and DISTRIBUTION: Upper Senonian of West Germany, the Lvov region, 
the Donbass basin, and the Middle . Vistula Valley. 

Tudicla (Tudicla) aZthi (KNER, 1852) 
(PI. 19, Fig. 1) 

1852. FU8U8 AUhU m. KNER, p. 1'l, PI. 2, Fig. 13. 
T1I~8. FU8US Attht KNER; FAVR.E, p. 8'1, PI. 10, n.. 14. 

MATERafAL: 4 from NBSU6w (3 opoka, 1 hardground). 

REMARKS: All the studied specimens lU'e incomplete, with their siphonal 
canal damaged. The speCies "Pyrula" sulcata KNER, 1850 was considered as a 
synonym of the studied species by ItNER {l852). It is ciear from the specimens 

. figured by KNER (1850,PI .. 4, Fig. 8; and 1852) that these species differ in the 
development of the lower carination, as well as in the ornamentation. The studied 
specimens agree well with the specimen figured by KNER (1852) under the specific 
name althi which is therefore used in the presen.t paper. This species closely 
resembles TudicZa pZanulata (NILSSON) figured by ROEMER ~1841) and T. pZanis­
sima (BINKHORST) in having a truncated outer face, but the last two species 



MAASTRICHTIAN NON-CEPilALOPOD MOLLUSKS 121 

differ in having an almost flat spire and possessing distinct spiral ahgulations 
on the basal part of the last whorL 

AGE and DISTRIBUTION: Upper Senonian of the Lvov region and uppermost 
Maastrichtian of the Middle Vistula Valley. 

Tudicla (TudicZa) globosa sp. n. 
(PI. 19, Fig. 2) 

HQLOTY1PE: The specimen presented 10 Pi. 19, Ftg. Z. 
TYPE 'LOCALITY: Nasll6w. 
TYPE HORIZON: TOpmoat part of the Belemnella kazim1roviensls Zone. 
DERIVATION OF THE NAME: Latin globoBa - after its globular shape. 

DIAGNOSIS: A Tudicta with a very low spire and a moderately angulated carirui, 
a well inflated globose last whorl and a slim siphonal canal; ornamented mainly 
by spiral cords alternated with spiral lines. 

MATERIAL: One specimen :from Nas1l6w (hardground) • 

. MEASUREMENTS: The holotype displays H - 34.0 mm, D = 32.11 mm, Ps ca. ItS". 

DESCRIPTION: The shell is large, globose, pyriform with a very low spire, 
and a moderately angulated carina. The whorls are depressed with a slightly 
'convex upper surface, laterally expanded, and numbering three. The suture is 
adpressed. The whorl is globose, inflated, with almost rounded periphery and 
lesll distinct carina. The ornamentation consists mainly of spiral cords alternated 
with spiral lines; a distinct spiral cord is running on the mid-upper face of the 
whorls. The aperture. is large, lanceolate, more wider at the beginning of the 
siphonal canal, and posteriorly angulated. The Outer lip is broadly curved with 
mild posterior angulation, the inner lip is gently curved; the columella is smooth. 
The siphonal canal is slim and short. 

REMARKS: The new species is only represented by one complete and well 
preserved external mold. The species TudicZa aZthi (KNER) shows some similarity 
with the new species in its general form, but it is quite different in the apertural 
outIirie, and in ornamentation. 

Tudicla (Tudicla) Bp. 

(PI. 18, Fig. 5) 

MA'l'ERIAL:' l1rom Kazinuerz, 2 from Nasll6w (1 opoka', 1 hardgroUDd). 

REMARKS: Three incomplete . specimens collected from the uppermost Maa­
strichtian marly opoka are similar to those of T. aZthi (KNER), but they differ 
in haV'iilg two or sometimes three spiral cords below the sharp carina, and in 
havin~ IlUII,lerous spiral lines. 

Family Volutidae 
Subfamily Volutoderminae 

Genus Rostellana DALL; 1901 
Type species: Voluta bronni ZEKELI, 1852 

RosteIlana aequecostata (FA VRE, 1869) 
(pI. 15, Figs 4-6) 

1810. VoJuta coatata m ., ALTH, p. 2021, PI. 11, Fla. 18. 
1888. Fusu. a8qu8couatu. E. I' A VRE, p. 83, iPI. 10, Fig. 'I. 
1888. VOluta dtfltcUi8 E. FAVRE, p. 94, PI. ID, Fig. 21. 
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(1911) 1'uaus aequeooBtatus E. FA VRE; ROGALA, p. fill. 
19lU.. V9lutG of. cU!floUts FAV,RE; K;RACH, p. 388, Pl. 9, I'll. 1· 
(1HZ) Voluta of. dtff'otlts FA ViRE; PUTZEB, p. m. 

MATE:R.lAL:·:rr from 'Nas1!6w (35 crpoka, 2' hlirdground). 

REMARKS: The studied specimens coincide with those described by ALTH 
(1850) and FAVRE {1009) from the· Upper Senonian of the Lvov region. 

Two varieties of this species ' are notiCed in the studied specimens, the first 
bearing a slightly elevated spire, and pleural angle 30-43° (PI. 15, Fig. 6), and 
the second with a shorter spire, highly convex whorls, pleural angle 4o.-l.15°and 
a swollen last whorl ~. ' 15; Figs 4-5). Between these extremes there occur, 
however, numerous intermediate· forms. One of these extremes corresponds' to 
Fusus aequeco~atus of FAVRE (1869) and the second to Voluta difflctIis of FAVRE 
(1869)~ 

The species "Fusus" gasparini d'ORBIGNY from the Turonian of France has 
similar ornamentation, but it differs in a more elevated spire and a smaller 
number of axial costae. The species "Voluta" O1'bigniana J. MttLLER from the 
campaiuan Vaals greeilsand shows ' some similarity in its general outline and 
axial ornamentation to the studied spe~ies, but it displays a better developed 
spiral ornamentation which covers the whole shell. 

The genus Rostellana DALL is accepted for the first tiine for the studied 
species, because it carries all the diagnostic generic characters indicated by DALL 
(1907) and WENZ (119.43, p. 1313). 

AGE and DISTRIBUTION: Upper Senonian of the . Lvov region and uppermost 
Maastrichtian of the Middle Vistula Valley. 

Subfamily VolutiDae 
Genus Volutispina NEWTON, 1906 

Type species: Voluta spinosa LAMARCK 
Volutispina kasimiri (KRACH, 1931) 

(pl. 20, Fig. 1 and Pl. 21, Figs 1-2 and PI. 22, FOgs 1-2 and PI. 23, 
Figs 2-3) 

1888. Fuaus (PGlaeatt'aoeus GABB) BP.; SlEMIRAnzKoI, p. 88, PI. 11, Fig. 13. 
1911. VoIutG (SoIJpha) depe1-ciita GOLF.; 'R'OGALA, p. 485, 1'11. 1 (tIon GOLDFU5S). 
1931. VolutG (Scapha) depsrciitIJ GOLoDl!'. var. 1carim&ri MAZUBEK; KRACH, p. 38'1, ' PI •• , 

I'lg. U. 
(1938) VolutG (Soapha) deperdita v. 1canmtrt MAZ.; ~'YBKI, p. 24. 
(1HZ) VoIutG depenUta GUDF, VM. 1clUimtri MAZ.; PU'llZER, p. 3'12. 
1911. VolutG dSpe7'ciita GOI.d>F. var. Jccutmfri MAZUREK; P02AIRYSKA ... ~RnlKl, 

p. 20, Pl. 8, Fig. S. 
11188. AthletlJ (Volutilpina) 'IlIOmU"a, 1crvmioa, tuti«nenris, bodraJcianlts and don82tll7lC1; 

BL.UiK, IIIP. ......,. PI. I, J'I3II 1-4; Pl. 2, J'1p 1-1. 
141'l4. AthI4ItIJ (V0luttapln4) monatra, lUgllnensta, bodraJcteftria and dOnll%tculCI BLAINK; BLANit, 

pp. 10-.144, PI. e, Fig. 1; PI. fII, 1'Jc, I: PI. 110, I'lP 1-«. 

MATERIAL: 4 from Kaz1m1erz. 411 trom Nasll6w (40 opoka, 11 hardgroUDd). 

M&A8URIlMEN"IS: EH D PA Location 

(1PI. ~, Fig. 1) 1118.0 53.0 113" Nallll6w (opoka) 
(IPl. 13, :Fig. 2) 93.11 3U a.ao .. (llan:l&rt>und) 
(JE'L 11, 1'1.1. 11) 300.0 a&.O 88° (opoka) 

4 3111i.0 118.3 1 .. 
" 11 1 •• 0 10a.o '10" KazUnterz 

PA varl .. from 111° to 103°; aY ... , n .a 14. 
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1-2 - Volutispina kasimiri (KRACH); Nasil6w, large forms (1 abapertural view, from opoka ; 2a, 2b abapertural and aper­
tural views, from hardground), note variation in th€ strength of axial ornamentation; nat. size 
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1-2 - Volutispina kasimiri (KRACH); Nasil6w, large forms (1 abapertural view, from opoka ; 2a, 2b abapertural and aper­
tural views, from hardground), note variation in th€ strength of axial ornamentation; nat. size 
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