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Su m m a r y 

A monographic elaboration of the Campanian and Maastrichtian 
ammonites of the Middle Vistula river valley is presented in the pa
leontological part. 

The stratigraphic part contains a revision of so far described 
,.:q lIC IH:C~ " I' t ha t a I '~; I \ (.II11 pa nia n and Maastrichtian ammonites 
and an updating of biostratigraphic units from the viewpoint of their 
suitability for chronostratigraphic divisions. 

The biostratigraphic zones distinguished in this paper are inter
preted as a basis for chronostratigraphic units for the extra - Ca rpa-

thian area of Poland , The applicability of these zones exceeds. or 
course. the boundaries of this region. in particular the Bostrycho
ceras polyplocum. Didymoceras donezianum and Nostoceras sp, 
novo zones of the upper part of the Upper Campanian. Contemporary 
European standard stratigraphic schemata suggested for the upper 
part of the Upper Campanian are here interpreted as too general 
ones. which should be replaced by H diagram based on biostratigra
phic units of the Middle Vistula river valley. Concepts of the standards 
of boundaries of stages and substages have also been presented and 
discussed in this DaDer, 

GENERAL PART 

INTRODUCTION 

Revising the sequence of the Campanian and 
Maastrichtian ammonites and belemnites of the Middle 
Vistula river valley, presented so far in literature and 
updating biostratigraphic units from the viewpoint 
of their suitability to more extensively understood 
chronostratigraphic divisions were among the aims set 
himself by the present writer. The results of studies, 
presented in this paper, also inclure a monographic 
paleontological description of amrilOnites, the know
ledge of which has hitherto been based on contributory 
taxonomic publications. SO!TIe part of paleontological 
descriptions is also based on materials coming from 
the Roztocze Region and the M iechow trough, in
dispensable for a more complete documentation of the 
taxo'llOmic conceptions here presented " 

The selection of the region of studies was induced by 
a classical 'position of the Campanian and Maastrichtian 
outcro~ of the Middle Vistula river valley in relation 
not only to other profiles in the extra-Carpathian parts 
of Poland, but also to most Boreal regions in Europe. 

The paleontological materials from the area of 
studies, made use of here , also include specimens collected 
by other persons : Professor R. Kongiel, Dr. A. Ma
zurek, Dr. S. Mll:czynska, Dr. Z. Modlinski, Dr. E. Po
piel-Barczyk, Professor K. Pozaryska, Professor W. Po
zaryski, Mr. A. Sokolowski M .Sc., and Dr. I. Zninska. 
These materials are housed at the Geological Institute, 
at the Polish Academy of Sciences' Museum of the 
Earth and at the University of Warsaw's Center of 
Micropaleontology. In addition, the present writer 
has made use of the specimens collected by Assnt. 

Professor S. Cieslinski, Professor H. Makowski, Dr. 
R. Marcinkowski, Assnt. Professor H. Pugaczewska 
and Or. J . Stochlak . 

Besides, the writer had as his disposal a comparative 
material from varioUs extra-Carpathian areas of Poland, 
composed primarily of specimens collected by Assnt. 
Professor B. Aren, Dr. Z. Gorzynski, Dr. M. Jasko
wiak, Mrs. A. Krassowska M.Sc., Assnt. Professor 
J. Lyczewska, Mr. S. Popie\ M.Sc., Assnt. Professor 
J. Rutkowski, Dr. E. Senkowicz and, finally, himself. 
The last-named group of materials also includes 
materials coming from Greenland, the U.S.A. and 
the Soviet Union, lent to the writer by Professor Towe 
Birkelund from the University of Copenhagen's Mi
neralogical-geological Institute and Dr. Mikhail Abra
movich Pergament from the Geological Institute of 
the U.S.S.R.'s Academy of Sciences. 

Professors Jan Samsonowicz and Wladyslaw Poza
ryski were the initiators of undertaking these studies, 
to whom the writer feels strongly indebted for their 
kind and helpful scientifIC guidance. His thanks are 
due to the reviewers of the present paper, Professor 
Jan Kutek and Assnt. Professor Stefan Cieslinski, 
whose penetrating opinions and remarks undoubtedly 
enhanced the quality of the work. The writer's heartfelt 
gratitude is also extended to his colleagues from the 
Paleozoological Laboratory of the Geological Insti
tute's Center of Stratigraphy, in particular to Assnt. 
Professor Lidia Malinowska and Dr. Janusz Kopik, 
for their valuable remarks and discussions, concern
ing the subjects dealt with in the paper. 
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The writer is also grateful to all persons mentioned 
above who kindly allowed him to make use of their 
collections, as well as to Mrs. Danuta Oleksiak for 

taking photographs of the specimens described and tc 
Mrs. Stanislawa Pacuszka for technical aid during 
his studies. 

AN OUTLINE HISTORY OF STUDIES ON THE CAMPANIAN AND MAASTRICHTIAN 
OF Till ' \11[)[)LF \fISTULA RIVER VALLEY 

The first publications devoted to the~ studies in
cl uded those by J .B. Pusch (I X36, liD 7), K. J urkicwiez 
(\ 872), J. Siemiradzki (1886). J. Trejdosiewicz (1893), 
as well as by J. Siemiradzki and E. Dunikowski (1891). 

N. Krishtarovich's studies (1897, 1899) introduced 
a radical change in the views on the tectonic structure 
and age of strata. In conformity with present-day views, 
this investigator proved the existenre of a gentle north
-eastern inclination of beds and separated several 
stratigraphic units varying faunally. The priority in 
finding, several species of cephalopods. characteristic 
of the Upper Campanian such as: Bostrycl!ocerm po-

. (vplocum (Roemer), Trochr.IClIphil1's spinig1'}" (Schlliter), 
T. pulcherril1lus (Roemer) and of the Lower Maastrich
tian such as the group of Acal1thoscaphites Irid1'ns (Kner) 
should be ascribed to N. Krishtafovich. 

J. Siemiradzki's later views (1905, 1909) remained 
to a considerable extent in conformity with the results 
obtained by N. Krishtafovich. 

C. Lopuski's publications (1911, 19/2) contain a pa
leontological documentation, concerning stratigraphi
cally significant species of cephalopods, part of which 
are taxons erected by this investigator, that is, Pachy
discus per/idus Grossouvre, Anapachydiscuv wittekindi 
(Schhiter), Hoploscaphites constrictus crassus (Lopuski). 
H. angulatu.1 (Lopuski) and A canthoscaphitel' varia11S 
(Lopuski). A correlation of the Upper Campanian 
beds with Western European profiles, the first ever 
to be in conformity with that now accepted has also 
been C. Lopuski's contribution. 

The occurrence of the few cephalopods mentioned 
above in the Campanian beds is confirmed in A. Ma
zurek 's (1915) paper. The list of the cephalopods has 
been extended by the studies of J. Nowak (l913a. 
1913 b, 1917), who added to it such species as : Belem
netla lanceolata (Schlotheim), Belemnitella junior No
wak, Acanthoscaphites? rO('/1/1'/"i (d'Orbigny) = A. ? tlI

herculatul' (Giebel), "Anisoceras" elegans Moberg (= '? 
Neancylocerm phaleratum (Griepenkerl» and Pachy
discl/s kalis::lIl1(,lIsis N owak . 

J. Samsonowicz's publications (I 932a, 1932b, 1934) 
constitute a significant stage in studying the range of 
particular species of the genus CO/lioti'lI/hi.I' that is, 
C. quadrata (Blainville) and C. granulata (81ainville). 

W. Krach's publication (1931) is a paleontological 
contribution to the knowledge of bivalves and gastro
pods from the upper beds of the profile. 

In his paper, based, among other things, on materials 
from the Vistula river valley, Z. Sujkowski (1931). 
was the first to employ petrographical studies as a me
thod of the paleographical analysis. 

The occurrence of a new species, Belemnella ka::i
miroviensLI' (Skolodrowna), a taxon of considerable 
importance to the division of the Upper Maastrichtian, 
was proved in 1932 by Z. Skolozdrowna. 

New bases for discussing the age of the uppermost 
beds of this profile were supplied in L. Matwiejowna's 
and R. Kongiel's publications (1935 - 1937) . 

A new, fundamental stage of learning the Senonian 
stratigraphy and tectonics of the Vistula river valley 
was opened by W. Pozaryski's works (W, Pozaryski. 
1938, 1948, 1956; K. Pozaryska and W. Poiaryski, 
1951). This was connected, among other things, wi th 
an introduction of relatively numerous newly recorded 
cephalopods (sce Table I) to the existing: list of fauna . 

K. Pozaryska's publication (1952) is a monographic, 
sedimentological elaboration of the uppermost beds 
of the Upper Cretaceous and overlying Tertiary beds . 

In her next work, K. Poiaryska (1953) gives a pa
leontological documentation of Sphenodiscus binckhorsti 
861un and Placenticeras whi~fieldi Hyatt (= P. meeki 
B6hm), ammonite species first discovered in this profile . 

K. Poiaryska's later publications (1954, 1957) open 
studies devoted to microorganisms of the Upper Cretace
ous of the Vistula river valley. The results of her studies 
include correlations of the ranges of the foraminifers 
with the ranges of diagnostic macrofauna, which essen
tially affects the problem of a general strati graphic 
scheme. This group of publications also includes W. Po
zaryski's and E. Witwicka's (1956) and H. Gorka's 
(1967) works . 

R. Kongiel's last works (1949, 1958, 1962) contain 
the first paleontological synthesis devoted to the Cam
panian and Maastrichtian belemnites and presenting 
numerous species first discovered in this profile in
cluding some newly erected ones, as well as that author' s 
stratigraphic conclusions (see Table I) . 

A. Radw<.1I1ski's work (1960) is devoted to the ge
nesis of sedimentary structures of the Lower Senonian 
glauconitic zone. 

W.c. Kowalski's publication (1961) makes up a study 
on the physico-mechanical properties of the Senonian 
rocks in the Vistula river valley as shown against the 
background of their lithological properties. 

The presence of a newly recorded taxon, that is, 
Belel1111itella JlrtI(,CllrSOf 11111CfVmlfi/vrmll' Jeletzky is pro
ved by M. Jamiolkowski (1961). Z. Modlinski's and 
A.B. Sokolowski's unpublished graduation disserta
tions of 1963, are based on fairly numerous materials 
of Campanian and Maastrichtian cephalopods. Z. Kur
lenda's studies (1966, 1967) are aimed at updating the 
results obtained so far in the domains of the lithology, 
biostratigraphy and tectonics of the Turonian and the 
lower part of the Senonian. K. Poiaryska 's studies 
on the foramifers, occurring in the transitional stages 
between the Cretaceous and Tertiary (W. Poiaryski 
and K. Pozaryska, 1960; K. Pozaryska, 1965), introduce 
fundamental changes to the interpretation of the strati
graphic position of the limitary Iithological members 
of these units in the Vistula river valley. The present 
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writer's articles (A. Blaszkiewicz, 1962, 1965, 1966) 
contain a preliminary communication on stratigraphic 
solutions already closely approaching those contained 
in the present paper. W. Pozaryski's work (1966) gives 
revisions of that investigator's former finding; as 
compared with contemporary interpretations of index 
cephalopods. Comprehensive paleontological works, 
concerning brachiopods (E. Popiel-Barczyk, 1968) and 
bryozoans (T. MarYaIlska, 1969), appeared in 1969 -
1969. So far obtained results of studies in lithology, 
sedimentation and biostratigraphy were summed up 

in S. Cieslinski's and W. Pozaryski's (S. Cieslillski and 
W. Pozaryski, 1970), K. Pozaryska's (W. Pozaryski 
and K. Pozaryska, 1970) and K. Wyrwicka's (S. Cie
slinski and K . Wyrwicka, 1970) papers. Regional 
structural elaborations concerning the Vistu1a river 
valley, based on data from several boring; and on 
detailed geophysical studies (S. Pawloski, 1961; A. 
Krassowska, 1969 ; A. Zelichowski, 1972 ; E. Senkowicz, 
1973; W. Pozaryski, 1974) have also appeared in recent 
years. 

TECTONICS 

The complexes under study are contained within 
limits of the western part of the Lublin synclinorium. 
The inclination of strata seems on the whole mild and 
general dips display NE and NNE directions. Zones 
of more distinct dislocations, unsettling the mild, mo
noclinal arrangement of strata have been recorded 
in few cases only. On the southern border of the area 
under study, we have presumably to do with a con
siderable flexure of strata (the flexure of Wesol6wka, 
W. Pozaryski, 1948), intersected by the right bank 
of the Vistula river valley in the northern part of Swie
ciech6w and - by the left bank - between Weso-
16wka and Sulej6w. 

A zone of dislocation lowering the strata in the 
area west of the Vistula's banks between Pawlowice 
and Kam ien (W. Pozaryski, 1948, 1956, 1974) is another, 
distinctly outlined, secondary element which unsettles 
the monoclinal arrangement of strata. The presence 
of this zone is indicated by, among other things, so far 
recorded data on the direction and magnitude of the 
dip of strata . 

A fairly conspicuous northern displacement of the 

outcrops of particular stratigraphic members of the 
right bank, between Walowice and J6zef6w, as com
pared with the outcrops of these members on the left 
bank is a fact that should be also emphasized. These 
conditions are indicative, according to the views pre
sented (W. Pozaryski. 1938, 1974), of the existence 
of the zones of dislocation, which lowe the left-bank 
strata in relation to the right-bank ones. 

The area stretching between Kludzie and Dobre 
is a sector of profile, which did not supply any direct, 
detailed tectonic data . Only marls and a marly chalk 
are known from this area and the occurrence of only 
one biostratigraphic zone is indicated by faunal data 
coming from it. This area, making up considerable 
part of the entire profile. is, however, overlain as· a rule 
by thick Quaternary deposits. The relations observed 
in this region do not preclude, therefore, the possibility 
of accepting the idea of the Cretaceous deposits occurr
ing here as folded elements with a general NW - SE 
direction and low-magnitude amplitudes (A. Krassow
ska, 1969; A. Zelichowski, 1972; E. Senkowicz, 1973; 
W. Pozaryski, 1974). 

STRATIGRAPHY 

INTRODUCTORY AND METHODOLOGICAL REMARKS 

Modifications introduced to contemporary strati
graphic solutions (W. Pozaryski, 1938, 1948, 1956, 
1966; R. Kongiel, 1958, 1962; A. Blaszkiewicz, 1962, 
1966) are connected with a change in the accepted 
principles of the classification, terminology and nomen
clature of stratigraphic units, a change in the concept 
of true ranges and an introduction of new paleontolo
gical taxons, including those newly erected. The com
parison with contemporary divisions is shown in Table I . 

The biostratigraphic units distinguished represent 
as a rule a variety termed in the draft of "Principles 
·of the Polish Stratigraphic Classification, Terminology 
and Nomenclature" (1975) as a zone, whose lower 
boundary has been settled on the basis of these same 
features on which the upper boundary of an underlying 
zone is based. 

A designated stratotype of the zone or a reference 
profile (in the case of a zone established by another 
investigator) is a profile with a whole assemblage of 
forms, accepted in the definition of the unit as diagnostic 

ones, as well as with at least One taxon of those made 
use of for the definition of the lower boundary of the 
overlying unit. At the same time, it is a profile, in which 
the recognition of the lower boundary of the unit is 
one of the most accurate ones. . 

Recording at least one of the taxons used in the 
definition of the zone for determining each of its boun
daries is in principle assumed as a condition for distin
guishing a unit outside of the type (or reference) profile. 
The boundaries traced incompatibly with this principle 
are marked on the map of the distribution of zones 
by dashed lines (Fig. I). 

In the present writer's view, the role of the index 
taxon in the case of the variety of the zone discussed 
above is not limited mostly to nomenclature. An index 
taxon is interpreted as being at the same time among 
the best separated, most widely distributed and most 
frequently occurring species, whose range is enclosed 
exclusively or, at least, to the greatest extent, within 
limits of a zone. 

The sectors of profiles including the boundaries 
of tru:: ranges of particular taxons used for defining 
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Wo/a Solteka 

Wandafin 

Fig. I. Ranges of the Campanian and Maastrichtian biostratigraphic zones 
I - large consecutively numbered outcrops. 2 - small consecutively numbered oulcrops. 3 - boundaries of ranges of slraligrapilic zones. T to S - Turonian to 
Sanlo·nian. Lower Campanian: Kt!, - GOlliO/"II/I":t ~T(II/III((/a ~ral'l//a/(l Zone. Kt!, - GOllio/ellfiJi, ql/lIdrato Zone. Upper Campanian : Kg, - NeclI/~ylo('era.\· piJa/e
raltlllJ Zone: A).!: - Bo,Hr,rchocC'raJ po/yp/OC'UIH Zone. Kg" - n;{~l'm(Jl'l!,.a\" done;ia~lUm Zone,. Kf:.~ - NO.'iloceru,· I'o:aryskii Zone. Lower Maastrichtian: Md. - Be
/('IIIII('//a /allceo/a/(l /c/Ilce,,/a/(! Zone: Md, - Be/l!lI1l1e//a occidenta/is Zone. Upper Maastricillian : Mg, - Be/eJl/lli/ella jllnior Zone. Mg, - Hop/oscophi/c's cons/l'icl/lS 

crasslls Zone. Tertiary : D to M - Danian to Monlian 
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zones. which have been determined on the basis of 
available data varying in the degree of probability. 
display distinct differences in size. This differentiation 
is also conspicuous when we compare the sectors of 
type profiles which include the boundaries of true ranges 
of taxons made u~ of for defining the boundaries of 
zones. The size of these sectors is, however, mostly 
not large as compared with the thickness of zones. 
The boundaries of zones have been drawn in an inter
polative manner within the limits of the determined 
sectors. which include the boundaries of true ranges 
of taxons. Outside type profiles, the boundaries of 
zones have, however, been recognized in some cases 
also on the basis of other data such as tectonic and 
lithoJogical ones. 

The biostratigraphic zones. distinguished at present 
in the Middle Vistul a river valley. are regarded a s a basis 
for chronostratigraphic unit s for extra-Carpatian areas 
of Poland (R. Kongiel. 1962 ; A. Blaszkiewicz and 
S. Ciesli.nski. 1973) . The biostratigraphic zones. pre
sented in this paper. are also treated as a basi s for 
chronostratigraphic units for this region . The ap
plicability of these zones exceeds. of course. the boun
da ries of this region . in particular the Bostrychoc('f'(fs 
polyplocul11. DidYlJlocl!J'([s c/v/1(:::.i(fIl/l1Jl and N OSloc('f((S 
sp. no\'. zones of the upper part of the Upper Campanian . 
The zones mentioned abo\'e are based on the ammonites 
of the groups, which are best known and most widely 
distributed (the families Nostoceratidae. Scaphitidae 
and Pachydiscidae) . On the other hand . a current 
knowledge of classical European sequences. represent
ing the same time interval. is undoubtedly considerably 
smaller and the~ sequences may supposedly belong 
as a whole to less favorabl y developed ones . In the 
light of the present writer's studies conducted in the 
Middle Vistula river valley, the stratigraphic patterns. 
proposed for this time interval as general European 
schemata (J .A. Jeletzky, 1958, 1968: T. BirkeJund, 
1965 ; W.D. Ilin, 1969). are too general in character 
and should be, at least in the case of the central European 
Boreal paleogeographical zone, replaced by another 
scheme based on subdivisions in the Middle Vistula 
river valley. 

Differences in formulations are connected with 
a different concept of the species Boslrychoceras poly
/l/oCIII11 (Roemer). which in all stratigraphic diagrams 
occurs as an index species. while in the European sche
mata mentiol1~d above its name includes various species 
and genera of the Nostoceratidae Hyatt, which display 
considerable differences in their vertical range. 

In conformity with contemporary propositions con
cerning the principle of a formal stratigraphic classi
fication ' . the problem of the standards of general 
chronostratigraphic units. that is. substages and units 
of the higher rank, have been reduced by the present 
writer exclusively to the problem of the standards of 
lower boundaries of these units. In other words. the 

I Cf .. among other works: H.D. Hedberg. 1972; I .H. Callomon 
and DT. Donovan, 1966; L. Sti'\rmer, 1966; T.N. George et al. . 
1969 ; N.F. Hughes et aI., 1967; 1. Wiedmann. 1970; Proyekt strati
graficheskovo kodeksa S.S.S.R. (collective work), 1970 ; I . Kutek, 
1971 ; G. Thomel. 1973; Zasady polskiej klasyfikacji, lermino1ogii 
i nomenklalury stratygraficznej (Principles of the Polish Stratigraphic 
Classification. Terminology and Nomenclature; a collective work). 

standard of a lower boundary of a given substage 
automatically defines the upper boundary of the pre
ceding substage. Also, correspondingly to part of these 
formulations. the accepted standard of the lower 
boundary of a basal substage is, at the same time. 
a standard for the lower . boundary of a stage. 

CAMPAN1AN 

Lower Campaniun 

Lower boundary . The lower boundary of the Diplac
l110ceras bioc/orsa(ul11 Zone 2 (F.A. Roemer , 1841), based 
on the complete range of the index taxon, is accepted 
as a standard of the Santionian-Campanian boundary. 

The solution presented above is based on both 
historical and factual premises. which include the 
following ones : 

I - Dip/([clI1o('erav hidorsa/um (Roemer) is an in
dex species of the lowermost zone of the Campanian 
in the type area in the case of divisions, which accurately 
refer to the original range of a stage and which are based 
on the cephalopods (H . Coquand. 1856, 1857; A. 
Grossollvre. 1894, 1901; R. Abrard. 1948: E. Basse 
de Menorval and J. Sornay. 1959). 

2 - In A. Grossollvres' divi ~ion (1901). the first 
ever division of the Campanian proposed explicitly 
as a general, standard scheme. Diplacl11vceras bidor
satU/1/ (Roemer) is an index species of the lowermost 
zone of the Cumpanian. 

3 - F.A. Roemer' s species heL'; at present been 
generally accepted as an index species of the lower
most zone or subzone of the Campanian. considered 
as standards for European areas (N .P. Mikhailov, 
1951; J .A. Jeletzky. 1955. 1958. 1968 ; C.W. Wright. 
1957; R. Dalbiez, 1959 ; F. Schmid, 1959b; T. Birke
lund, 1965; V.D. I1in. 1969). 

4 - F.A. Roemer's species includes in its range 
of distribution the areas of both the Tethyan and Boreal 
zoogeographica I zones and .. under the conditions of 
present-day knowledge. there is no foundation for 
assuming its diachronous appearance in these areas. 

5 - In the light of currently available data. the 
lower boundary of tbe total rang;! of F .A. Roemer's 
species can be correlated with the boundaries of total 
ranges of other cepbalopods, which display a wider 
geographical distribution. 

6 - Current concepts concerning the situation of 
the lower boundary of the true range of F.A. Roemer's 
species in classical European profiles do not arouse 
substantial doubts . 

Taking into account a standard area of the lower 
boundary of a total range of F .A. Roemer' s species. 
this boundary. under the conditions of the present 
state of studies, seems to be best and most accurately 
defined in the region of Brunswick. the Federal Re-

2 FA Roemer. 1841 , PI. 13, Fig. 5a-b; C. Schliiter. 1867, 
PI. 4, Figs . 1-2; 1871 - 1876, PI. IS, Figs.6 - 8; A. Grossouvre. 1894. 
p. 137; G. Miiller and A. Wollemann. 1906. PI. 3, Figs. 1- 3, PI. 9. 
Fig. 2. 



Table 2 
Slnlligraphic ranges of the Campanian and Maastrichtian ammonites and belemnitcs 
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Bacll.Zites s p .. d i v . + + + + + + + + + + 1 
Bostrychaoeras polyplocum BchZ/.l.6tSl'i sp . novo + 2 
Bostryohoccl"tJS polyplocum polypZocUM /Roemer/ + J 
8ostrychoc61'Q8 Wlitube}4auLatum s p . no vo + 4 
Didymoeeras s p. + 5 
Didymocoras et. bsscheri / Hyattj + e 
DidYlIfOcoras tlanwn sp. nov o + 7 
Didyrr,oceros e f . occoenso / 'founq/ + + 8 
Didymoce'f'Qs done:;ianum / I.:i k:lai l ov / + 9 
Didymoce'r'Q8 densccostatum /\'l1edmolnn/ + 10 
Oidymoceras pos tremum sp. nov o + 11 
Nootoceras pozaryskii sp. novo + 12 
Nostoce1'Qs /7/ Bchl.oenbachi /Favre / ? 13 
Noatcceros sp . + 14 
Gl.ypto:r:cccros rctrorBU117 jSchlttter/ + 15 
Neancytoceras phat..:rratum /Gr lepenker 1/ + le 
NcanclIlcJcel'Olt s p. + 17 
Noaneylccozoa8 bipunetatum /SchlUte r/ + 18 
ItCancyloC6zoau a f f . bipwn~tatum / SchHlte r / + 19 
Dipwmooeraa eylindmcewn LvovientHf Mikh cu.1OV + 20 
DipLomoacNs oyU,ndroceum cylinr:iJtacewn /Oefrance/ + 21 
TrachY8caphito8 /?/ aibbus / SchlQter/ + 22 
TJoachYGeapnitcs spinigcY' Dpiniger / SchlQte r / + 23 
Troehysoaphitcs spinige'l' posteriOft s ubsp . novo + + 2~ 

Traohyscaphitco pulcherrimus /Roeme r / + + 25 
H"~loscaphiuH green1.andicult I Donovan/ + + 26 
HopLoscaphit.cB /?/ s p. + 27 
HopLoscaphiteG vistule'rlsio sp. nov o + 28 
Hop1.o8caphiteu angulatUl1 / t.opuski/ + 29 
Hoplcscaphites rrrtnimus s p . nov o + + 30 
Hop Loscaphitca constrietus anteriol' s ubsp . novo + 31 
Hoplo8eaphites COlIstnctllS Ol'OSSUS / l.opuski/ + 32 
Acanthoscaphites /7/ tubc~ulatus /G1ebel/ + 33 
Ac-anthoscaphitcB praequadrillpino8U8 s p . novo + 34 
AoanthoBcaphites quodrilJpi1lC8Ua /Gein1 tz/ + 35 
A~nthoscophiteB bispiWOUB ~owak + + 36 
AcanthoseaphitcG varians / topuski / + 37 
Eupcu:hydiacuB lClJyi /Grossouvr e / + 38 
AnapachydiscuG wittekindi /Schltlter/ + + 39 
Anapaehydiscu8 vistulensis sp . novo + 40 
Menuites portloo:!ki portloaki / Sharpe/ + 41 
Manuites pGl'ttoaki posterior subsp. nov o + 42 
PachJjdiscuo koencn.i Grossouvre + + 43 
PachydisCI.48 cl. o'Ldhami / Sharpe/ + 44 
Pachydisautt pel'f~(l Grossouvre + 4S 
PachydisellB neubergicua roaricostatU8 subs p. novo + % 
Pacnydiscua neid1ergiauu neubc'I'gicUB /Haue r / + 47 
PaC!hydiscus goZZevillensis nouaki rof lkha ilov + 48 
l'aehydiBcus ef . coLligatuB 1.atiumbilieatu8 subsp . nov o + 49 
"PachydiBcus coLZigatuB latiumbilicatW1 subs p. nov o + 50 
Pscudoko8smaticcl'os galieianum / Favr e / + + 51 

Gall.dryeerao cf. mite /Hauer/ + 52 
PcoudophyllitoB indrta / Forbe s / + 53 
Haue'l'icoras a f f. suloatum / Kner/ + 54 

Haucriceraa ouleatum /Kne r/ + 55 
Placenticer os meeki /B~hn\/ + 56 
SpheMdi8au8 binckhor.ti /Bllhm/ + 57 
Actinocamax ue:-u£t Mille r + 58 
Gonioteuthio groanulata granulata / Blalnville/ + 59 
Conioteuthis granulataquadtoata / Sto lley/ + 60 
GonictcuthiG pscudopropinqua Konqlcl + 61 
Gon.ioteuthia quadrata / Blainv1 11e/ + 62 
Belemnite.l. l.:z pt'oeaul'SO'l' rrrucronati[o1'mi6 JeletzJd + 63 
Belemnitella ex gr . mucronata / Schlothei ml + 64 
Belenmitel.la mucronata s. l. + 65 
8olomni t cl'La mine)'t Jele tzkl + 66 
BelemniteHa langei J e letzkl + + 67 
Belerrmitella junior Nowak + ? 58 
BelcMTlella tanaeC'lcta laru:eolata / Sc hlo th p.: i m/ + 69 
Belenrn.el.la ocoidsntaLis Birkelund + 70 
Bel.emneHa knzinril'Oviensis kazimil'Oviensis / Skoloz dr6wna / + 71 
J:Jel.cll1net la kazimil'Ovienais skol.o;Jdrownac Je l e tz k i + 72 

BelenmcZla pensaenoie: Kong1e l + 73 
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public of Germany (E. Stolley, 1897; G. Miiller and 
A Wollemann, 1906: l.A Jeletzky, 1958: F. Schmid, 
1959b). 

In the Middle Vistula river valley, the lower boundary 
of the Campanian has been traced by the present writer 
on the basis of taxons of the genus Gonioteuthis Bayle. 
More or less in conformity with the existing solutions, 
this writer assumes that the lower boundary of a total 
range of Diplacl110ceras bidorsatum (Roemer) is syn
chronous with the lower bondary of a corresponding 
rang! of Gonio/euthi~ granulata granulata (Blainville) -
l.A leletzky, 1955, 1958, 1968; F. Schmid, 1959b ; 
A Blaszkiewicz. 1966. This correlation is based on 
data published from the area of the Federa I Republic 
of Germany. where specimens of DiplaclIloceras bidor
saturn (Roemer) and GOllioleuthi.\· granulata granulata 
(Blainville) have been found in these same sections 
(C. Schltiter, 1871-1876; E. Stolley, 1897; T. Wegner, 
1905; G. Muller and A Wollemann, 1906; L. Riedel, 
1931; l.A Jeletzky, 1958; F. Schmid, 1959b). The 
region of the Middle Vistula river valley seems to be 
situated outside the area of a regular occurrence of 
Diplacmoceras bidorsaturn (Roemer). We can also 
suppose that this is an area of the Boreal zoogeogra
phical zone, marked by lower water temperatures than 
those in Brunswick. 

In so far published works (W. Pozaryski, 1938, 
1948; R. Kongiel, 1962; Z . Kurlenda, 1966, 1967) 
on the Middle Vistula river valley, the lower boundary 
of the Campanian is placed higher in the stratigraphic 
profile as compared with this author's previous formula
tions and those adopted in the present paper. In some 
cases, ' this is undoubtedly conected with a different 
correlation between the range of Diplaclllocer{{s bidor
sa/um (Roemer) and those of forms of the genus Gonio
feuthis BayJe. 

The Goniofeu/his granu!ata granulata Zone. In addi
tion to the index species, G. granulataquadrata (StoIley) 

., (kl.:lI r r~ IlCl: 

and Ac/inocamax I'erus Miller are among the taxons on 
which the concept of the zone is based primarily (Table 
2). In the assumed concept of the zone, the appearance 
of the index taxon marks its lower boundary, while 
the upper boundary of this taxon 's range is situated 
in the roof part of the zone. 

The appearance of Gonioteuthis gral1ulataquadrata 
(Stolley) is also interpreted as concordant or almost 
concordant with the lower boundary of the zone, while 
the upper boundary of this species' vertical range is 
placed within an interval contained between the upper
most part of the unit under study and the lower part 
of the next unit. 

The true appearance of Actinocamu, ventS Miller 
is undoubtedly decidedly earlier as compared with 
that of the remaining taxons, while the upper boundary 
of this species' range has been placed in beds of the 
unit under study. 

The reference profile of the lower zone of the Lower 
Campanian is situated in the area of the left-hand scarp 
of the Vistula valley south of Sulej6w (Fig. I). 

Except for a rather thin glauconitic bed (Fig. 2), 
occurring in its lower part, the beds of the unit under 
study are composed of opoka rocks, frequently contain
ing cherts (the classification of rocks is in conformity 
with W. Pozaryski 's formulation of 1938 and 1948 
and K. Pozaryska's of 1952). 

The formation of the glauconitic bed, containing 
several sedimentary structures (cf. A B1aszkiewicz, 
1962), was connected with essential changes in the 
sedimentary regimen . 

in the light of the results of contemporary studies, 
devoted to fossil surfaces of underwater breaks in 
sedimentation (K. Pozaryska, 1952; E. Voigt, 1959; 
V. laanusson, 1961; W. Pozaryski, 1960a; l . Rutkowski, 
1965; l . Kutek and A Radwanski, 1967; l . Kazimier
czak and A Pszcz6lkowski, 1968; l . Kutek, 1969), 
a surface separating the glauconitic bed from underlying 
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rocks. seems to be ,m example of the surfaces of this 
type. whose genesis is generally ascribed to the activity 
of currents. 

The phenomena recorded reflect general paleogeo
graphical changes. which occurred in the extra-Carpa
thian areas of Poland durin g the period of the sub-Her
cynian orogeny (W . Pozaryski. 1960. 1962: M . Jasko
wiak. 1966: S. Cieslinski and W. Pozaryski. 1970; S . Mi
lewicz. 1973; S. Radwanski. 1973 : A . Blaszkiewicz et 
al. 1 '17U : S. Cieslil'lski and M. Jaskowta k. 1'173). 

The GOl1ioteulhis quadrata Zone. In addition to the 
index species. several other cephalopods, such as Eu
pachl'discus /el'yi (Grossouvre). G/yptoxoceras relrorsuJ1l 
(SchlUter). and Be/emnitella praecursor (?) lI1ucronali
/orl11i.l Jeletzky were recorded in the strata of the unit 
under study. Determining accurate boundaries of their 
ranges poses. however, more difticult problems. In the 
accepted concept of the zone, the true range of the index 
species is contained between the floor and ceiling of 
the zo ne. The area of the scarp of the Vistula valley 
in the environs of Sulej6w is a reference profile. The 
unit under study is composed of opoka rocks with 
cherts. 

Upper Campanian 

Lower boundary. In contemporary elaborations, mak
ing use of standard European ammonitic units. the 
Hop/ilop/acenticera~ coesj'e/diens e or the Hoplitopla
cenliceras /lwrroli zones (cr. T. Birkelund, 1957, 1965: 
C.W. Wright, 1957: lA Jeletzky, 1958, 1968·'; V.D. 
!lin, 1969) have been considered as a basal unit of the 
Upper Campanian. 

In the present paper. the lower boundary of a zone 
based on the total range of C. Schl i.iter's species' has 
been adopted as referential to the lower boundary of 
the Upper Campanian. Despite the fact that it is rather 
H. Coquand's5 species which would be recommended 
on the basis of historical data. the predominance of 
C. Schli.iter·s species. resulting from a possibility of 
using it for strati graphic correlations, makes the latter 
taxon tll ore important. C. Schli.iter·s species. better 
known in European areas . allows one for a more 
certain correlation of the lower boundary of its strati
graphic range with the boundaries of ranges of other 
diagnostic taxons. 

In the present state of knowledge. the positioTT of 
the lower boundary of the total range of Hop/ilop/a
cel1licerm coesj'eldiellse (Schli.iter), seems to be most 
precisely determined in the area of the MCmster trough. 
the Federal Republic of Germany (c. Schli.iter, 1871-
1876 ; R. Giers. 1934. 1958 ; l .A. leletzky. 1951). 

H. coes(elc/iense (Schli.iter) has never been recorded 
in the Middle Vistula river valley. However, the pre-

3 In J .A. Jeletzky's papers, the species Hamites pha[eratus Grie· 
penkerl (= Neancyloceras) was made use of in addition to Hoplito
placelTliceras coesfeldiense (SchlUter). 

4 C. Schliiter. 1867. PI. I, Figs I and 4. PI. 2, Fig. 3; 1871 -1 876, 
PI. 20, Figs . 5 - 6. PI. 44. Figs . 5 - 7; N.P. Mikhailov, 1951, PI. 14, 
Fig. 57, PI. 15, Fig. 60, PI. 17, Fig. 72, PI. \3, Figs. 53 and 54, PI. 18, 
Fig. 89. 

l A. Grossouvre. 1894, PI. 8, Fig. 3, PI. 9, Figs. I - 3. This species 
is in fact an index taxon of the lowermost zone of the Upper Campanian 
in A. Grossouvre's di'· i,ion of 1894 and 1901 - in the stratotype 
area. 
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sence of a species was found. the lower boundary of 
whose total range may, in the light of currently avail
able data, be correlated with the lower boundary of 
the total range of H. coe,~f'e/diense (Schlliter), This taxon 
is TrachY.I'c([phile.l' spilliger (SchWter). 

This correlation, assumed by the present writer, 
is based primarily on an analysis of data from the sec
tions. in which the two taxons were found and which 
concern both the southernmost area of extra-Carpa
thian Poland (A. Blaszkiewicz, 1969) and other Euro
pean areas of the Boreal zoogeographical zone (West
phalia, the Federal Republic of Germany, C. SchlLiter, 
1871-1876; R. Giers, 1934, 1958; Donbass, the 
U.S.S.R . - N.P. Mikhailov, 1951; D .P . Naydin, 1959. 
1960). 

It seems that in the Middle Vistula river valley we 
have to do, if not with a complete lack then at least 
with an incomparably less frequent occurrence of Hopli
toplacenticerm coes(e/diense (SchWter) as compared 
with that in Donbass and Westphalia. As opposed 
to those areas of the Boreal zoogeographical zone, 
the region of the Vistula valley was not, in all likelihood, 
part of an area. in which this species appeared regularly. 

In other contemporary authors' publications, deal
ing with the Middle Vistula river valley (W. Pozaryski. 
1938, 1948, 1956; R. Kongiel, 1962), the lower boundary 
of the Upper Campanian has been traced primarily 
on the basis of the appearance of forms connected either 
with Belel11nitel/a mucro/1ala (Schlotheim), or B. /angei 
Jeletzky, or B. minor Jeletzky. In these elaborations, 
the lower boundary of the Upper Campanian is placed 
in the profile somewhat lower than in the this writer s 
presentation (Table I) . 

The Ne([ncv/ocerm pha/eratwll Zone. In the assumed 
concept ' of the zone, its lower boundary is determined 
by the lower boundary of the range of Trachyscaphile.l' 
spiniger ,~piniger (Schlliter). On the other hand, the 
appearance of the index species is interpreted as rather 
conspicuously later one than that of C. SchlLiter's taxon. 
The upper boundary of the range of T. ,~piniger spinigel' 
(SchlLiter) is assumed as being located within the upper 
part of the zone , while in the case of the inde:<; species. 
the possibility is assumed of only a very small difference 
between the upper boundary of its range and the upper 
boundary of the zone. T. spiniger poslerior subsp. nov o 
and Pachydiscus koeneni Grossouvre are among the 
remaining taxons recorded in this zone and allowing 
one for a fairly accurate delimitation of the boundaries 
of true ranges. The appearance of the former is a cha
racter determining the upper members of the zone 
and of the latter, the lower members. The two taxons 
pass, however. to the next unit. 

The area of the scarp of the Vistula valley at Sule
j6w is also a reference profile . 

The strata of the unit under study are composed 
of opoka rocks, which rather rarely contain cherts. 
In the eastern area, small (a dozen or SO cm. in diameter) 
inclusions of the marly type (Z. M odlinski, 1963) were 
sporadically recorded at Bliskowice. while in the western 
one the occurrence of opoka rocks. with an admixtLfre 
of glauconite distinctly visible macroscopically (W. Po
zaryski, 1(48) was stated at OkOt in certain sectors 
of the profile. 

The BoslrycllOceJ'{fs po/yp/OCIlI/1 Zone. Bo.Hrychocert/s 
po/yp/oclI/l/ (Roemer). an index species of this zone is 

represented in the Middle Vist ula river valley by two 
formally erected subspecies. that is, the nominal sub
species and the newly erected Bostrychoce)'(/s po/y
p/ocum sc-h/II('/(!fri subsp , nov o 

F .A. Roemer's species is a taxon generally distin
guished in most elaborations of the Middle Vistula 
river valley. In other authors' works. the same as in 
several contemporary European publications. the con
cept of F.A. Roemer's species is. however. wider as 
compared with that of the present writer. The name 
Boslrychoceras polyp/oeum (Roemer) includes various 
species and genera of the Nostoceratidae Hyatt. The 
assumption by the present writer of a narrower scope 
of F.A . Roemer' s species in relation to other presenta
tions is connected with the limitation of its total range 
and separation of several species, which represent 
the genera Boslr),cho('(!f([s Hyatt. Dic~j'/l1oc(!fas Hyatt 
and Nostocera.I' Hyatt. 

In the accepted concept of the zone, its lower 
boundary is determined, in addition to the lower boun
dary of the range of index species. by a corresponding 
boundary of the species Bostrychocerm uniluhereu/a
IUIII sp. novo In regard to the upper boundary of the 
range of index species, that is. B. pO/JP/OCUIII (Roemer), 
it is assumed to occur within an interval which includes 
a small ceiling part of the unit under study and 
a corresponding floor part of the next unit. In the case 
of the other species, that is. B. uniluhercu/alul7l sp. nov. , 
th~s boundary is placed in the middle part of the zone. 

The remaining taxons, recorded in the strata of the 
unit under study and on which its concept is based 
prima]iry, include : Didymoc('/'{/s l'ariul11 sp. nov., Pachy 
discus /;'o('II('lIi Grossouvre, Menuites port/ocki port/ocki 
(Sharpe), AIlClpClChydisclIs lI'itfekilldi (SchILlter). A. vistu
/cllsil' sp. nov .. Trac/zyscaphile.l' .~pilliger poslerior subsp. 
nov., T. pu/cherrilllus (Roemer) and Hop/osmphile,l' 
greellhu/(/icus (Dona\ an) . Dh~rll/()cera ,1 I'Clrit/ll/ s p. nov., 
A. lriltekilU/i (SchILiler), A. l'i.l'llI/eIJ.I'i,1 sp. novo and 
.r. jlll/ch erriJ11 1£1' (Roemer) are species whose appearance 
was assumed in the middle part of the unit. while 
the beginning of the occurren<..'C of Melluiles port/ocki 
porl/ocki (Sharpe) and Hop/oscaphit e.I' greenlandicus 
(Donovan) is believed to be rather higher up, that is, 
in the upper part of the unit. The upper boundary of 
the range of particular taxons is decidedly assumed 
above the upper boundary of the zone only in the case 
of three of them, A. lI'illekincli (Schl L'lter), T. pulcherri
I/1US (Roemer) and Hop/oscaphiles green/([I1c1i.l'cus (Do
novan). The range of A. l ' islu/ensi~ sp. nov, is related 
with the middle part of the zone. The upper boundary 
of the occurrence of Menuiles porl/ocki port/oeki (Sharpe) 
is assumed in the roof of the zone. In the case of Didy
II/oceras wlriwn sp. nov .. the possibility has been assumed 
of a slight deviation of the upper boundary of its range 
from the upper boundary of the unit. The upper boun
daries of the ranges of Pa chydis CUI' koel1eni Grossouvre 
and Trachyscaphile.l' spiniger poslerior subsp. nov ., 
taxons which pass from the underlying unit, are related 
with the upper part of the zone. 

The stratotype of the unit is contained between 
Sulej6w and the northern part of Dorotka . 

The strata of the unit under study are composed 
of opoka rocks with silica concentrations. locally 
displaying the tendency to occur in the form of thin 
beds. 
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The Djdl'moC(!rCL~ dOl1e::illllUlII Zone. In the concept 
assumed. its lower boundary is determined by the 
appearance of Melluitcs portlocki posterior subsp. nov., 
whose total range is related with the lower part of the 
zone. The assumed vertical range of the index species 
occurs exclus ively in the lower sector of the zone. The 
remaining taxons, primarily forming a characteristic 
assemblage. are : DidVll1oceras' postremu/11 sp. nov .. 
Acamhoscaphiles (") tuherculatw' (Giebel). Trachysca
phife~ pulc!zerrimus (Roemer), Hoploscaphires green
landicm (Donovan). Pachydiscus cf. oldhal11i Grossouvre. 
Anapachrdiscus H"itlekindi (SchILlter) and Belemnite/la 
langei Jeletzky. The vertical range of the species pa~slllg 
from the former unit is interpreted as reachIng eIther 
the middle part of the zone (Trachyscaphi{cs pLllcher~'i
mu\' (Roemer), Acanthosmphites' (?) tuberculalus (Gle
bel) and Hoploscaphites greenlandjeLL\" (Donovan», or 
its lower part (Allapachydiscus Il'irtekindi (Schlliter» . 
Of the remaining taxons, the range of Didymoceras 
postrel11WI1 sp. novo is assumed rather only in the ~iddle 
and that of Pach vdiscus cf. oldhami (Sharpe) - m the 
lower and middle' part of the zone. Belelllnitelfa iangei 
Jeletzky is interpreted as a species which appears in 
the middle part of the zone and passes to the next zone. 

The stra totype runs from a point north of Dorotka, 
through Kolonia Ciszyca and Ciszyca G6rna. to the 
environs of Pawlowice. 

The strata of the unit under study are composed 
of opoka rocks. There also occur opoka beds rich in 
cherts. Small inclusions of rocks of the marly type (W.e. 
Kowalski. 1961) were also recorded in the upper part 
of the lower sector of type profile. The rocks of the 
upper pat1 of the zone, outcropped in the . westernm?st 
area (near Kostusin). display macroscopIca lly an 1Il

crease in the content of glauconite and in porosity. 
The Nosloceral' po::aryskii Zone. In tbe assumed 

concept of the zone, its lower boundary is determined 
by the appearance of Acal1thoscaphifes praequadfi.\pi
J10SU~ sp. noy .. while the first occurrence of the index 
species is considered as pronouncedly later. In the case 
of upper boundaries of true ranges of the two taxons, 
the possibility was assumed of an only insignificant 
departure from the upper boundary of the unit. The 
remaining taxons here occurring and having more 
closely determined true ranges include Pachydiscus 
per/ldus Grossouvre, H op/oscaphites minil/1u~ ·sp. novo 
and Be/emnitella langei Jeletzky . 

The true range of Pachydi.\·cus· palidus Grossouvre 
is seen as approaching that of Acant/7osmphites prae
quadrispinosus sp. novo The position in the roof part 
or only slightly above the upper boundary of the zone 
is also assumed in the case of the upper boundary of 
the true range passing from the former unit of Belemni
tella langei Jeletzky. Hop/oscaphites l11il1innL~ sp. novo 
is a species decidedly passing to the next unit and whose 
appearance is related with the upper part of the zone. 

The stratotype runs from Kaliszany to Piotrawin. 
The strata of the unit under study are composed of 
opoka rocks, as well as those of the type of opoka with 
cherts. The opoka rocks with cherts fonn sometime 
more distinct complexes. The above characteristics 
concern the areas directly connected with the banks 
of the Vistula valJey. In the area situated in tbe western 
part of the region (the environs of Maruszow. Kostu
sin and Glina), the strata of this unit and those connected, 

with a certain reservation, with the unit under study 
(the environs of Ludwikow) are composed of rocks 
similar to those of the gaize type (W. Pozaryski. 1948). 

MAASTRICHTIAN 

Lower Maastrichtian 

Lower boundary. In most contemporary elabora
tions. dealing with the Campanian - Maastrichtian boun
dary, this b~undary is determined by a simultaneous 
appearance of H op/oscaphilC'S cOl/strict us (Sowerby), Be
lel11l1e//a lanceolaw (Schlothelm) and, probably, also 
of the group of Acanl/zoscaphites tfidem' (Kner)6. which. 
similarly as Belel1ll1el/a lanceo/ara (Schlothelm). IS wtdely 
distributed in the European Boreal region (J .A. Jeletzky. 
195 1. 1958, 1968 ; F. Schmid. \955, 1967 ; E. Voigt. 
1956: T. Birkelund, 1957, 1965; E. CaJembert, 1957; 
D .P. · Naydin, 1958. 1960. 1969; F . Hofker, 1962; 
W.A. Berggren. J 964; A. Blaszkiewicz, 1966 ; W. Po
zaryski. 1966 ; c.J. Wood. 1967; J.V. Gorse!. 1973!. 

The materials. available to the present wnter, pn
marily the data from the territory of Poland coming 
from classical sections of the transitional seq uence 
between the Campanian and Maastrichtian. induce 
one, however. to drawing the conclusion that the lower 
boundary of the total range of Belel71nella lanceolala 
(Schlotheil11) and of the group of Acanrlioscaphites 
rridens (Kner), is situated conspicuously below the 
corresponding boundary of the species Hoploscaphilcs 
cOl1striclus (Sowerby). . 

In the light of these materials. the lower boundary 
of the total range of these forms is more unquestionably 
comparable with the corresponding boundary of Pa
chrdiscus l1ellbergicLL~ (Hauer), whIch, ill some con
temporary presentations (including a resolution passed 
during a scientific conference m DIJon, France), IS 

primarily made lise of for determining the Carnpalllan ~ 
Maastrichtian boundary (c. W. Wnght, 1957; M. Collt
gnon, 1959 ; F. Dalbiez, 1959; V.D. Ilin. 1969). 

The available data do not induce one, at the same 
time, to revise lower boundaries of true ranges of Be
lel1111el/a lunceo/ata (Schlotheim) and taxons of the 
group of AC(lllthoscaphiles {fidem (Kner) currently 
assumed in classical Boreal profiles. 

In the light of these facts and taking into account, 
in adopting ~tandards of boundaries of stages. primarily 
their concordance with essential faunal changes . on 
the one hand and with currently accepted boundaries 
in classical European profiles. on the other. ~he present 
writer has adopted the lower boundary ot the zone 
based on the total range of Pachydiscus neubergiclIs 
(Hauer) as a reference point for the Campanian 
Maastrichtian boundary. 

Noteworthy is, however. the fact that it is 1. So
werby's species. whose selection is recommended by 
the results of an analysis of historical data. The lower 
boundary of the to.tal range of the two taxons under 
study is presumably situated within cm interval contained 

6 The taxons of this group, found in the Middle Vistula river 
valley include Acanrhoscuphiles hispinosus Nowak. A. quadrispillosus 
(Geinitz) and A. variOl!S (Lopuskl). In contemporary elaboratlOns 
by other ~lllll"H" . these taxons are connected to form one taxon of 
the specific rank. 
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between the upper boundary of the range of a complex 
of strata, primarily made use of in the original defini
tion of the Campanian and the lower boundary of 
the range of a corresponding complex of strata., concern
ing the Maastrichtian 7

. J. Sowerby's species has, however. 
been accepted earlier as an index taxon in standard 
divisions. 

The lower boundary of the Maastrichtian in the 
Middle Vistula region has been traced by the present 
writer primarily on the basis of the range of BelC'l11neffll 
lanceolata /anceo/ala (Schlotheim). 

The nominative subspecies of Be!e/JIl/el/a fanceola/a 
(Schlotheim) is undoubtedly among the most frequent 
cephalopods occurring in the lowermost strata of the 
Maastrichtian of the Middle Vistula river valley. The 
concordance of the lower boundary of its total range 
of occurrence with the lower boundary of the correspond
ing range of the species is assumed by the present writer, 
which seems to be in conformity with the existing 
elaborations (I.c.). 

The material analyzed, identified with P([ch)'discu~ 
llr!uhergicllI· (Hauer) from the Middle Vistu la river 
valley, comes from an upper part of the beds. contain
ing Be/e/1/l1I!lfa /allceo/a/a fa/lceo/ata (Schlotheim) and 
fr;m an overlying unit. Specimens from the unit under 
st udy represent only the new subspecies PachydisclIs 
nellhr!rginls raricoSla/L/I· subsp. novo The nominative 
subspecies, on the other hand, is known exlusively 
from the higher zone. 

The correlation of the lower boundary of the total 
range of PachydisclLI" nellhergicllv (Ha uer) and Br!
/emne{fa lanceo/ata fal1ceola{(f (Schlotheim), assumed 
in the present paper. is based primarily on the data 
from the environs of Miechow available to it s author. 
In the environs of M iechow. P. neubC'rgicL/I· raricos/atus 
subsp. novo and Be/r!l1Il1efla fancC'o/a/a fal1 ceo fa/(f (Schlo
theim), found in the best studied profile (cr. also A . 
Blaszkiewicz, 1969). appear simultaneously, and the 
determined sector of profile. including the lower boun
dary of the total range of the latter form does not seem 
to represent a period longer than that of a corresponding 
sector in the Middle Yislula river valley. At the same 
time, relations between the lower boundary of tbe range 
of B. /a/1('('o/lI/{f fallc('o/af{l (Schlotheim) and the boun
daries of the ranges of other taxons. including those 
of the group of A('on/ho.l'caphi/es /ridel1s (Kner). are 
markedly similar to the relations recorded in the Middle 
Vis tula river valley. 

The published data, along with W. PoZaryski 's 
oral communication. do not indicate that the material. 
related so far with the species Pach.1'discUI" l1ellhergicus 
(Hauer), was found in the lower pmt of strata, contain
ing Be/el11lleffa fllllceof{f{(f fanceo/a/a (Schlotheim) in 
the Middle Vistula river valley. In the light of the 
availahle data , the fact that the species Pach.1'di.H'UI 

7 The data concerning type areas have been taken mostly : 
a - for the Campanian, from the works of H. Coquand (1856. 1857). 
M. Arnaud (1877), A. de Grossouvre (1894.1901), R. Abrard (1948), 
E. Basse de Menorval and J. Sornay (1959). M. Seronie-Vivien (1959), 
J.E. van Hinte (1965, 1966. 1967), F. Goharian (1971) and J .T. van 
Gorsel (1973) ; 
b - for the Maastrichtian - from J .T. Binkhorst (1861). A. de 
Grossouvre (1901, 1908), M. Leriche (1929), JA Jeletzky (1951), 
S. van Heide (1954). E. Voight (1956). E. Calembert (1957). F. Schmid 
(1959a, 1967). 1. Hofker (1962), B.l . Romein (1963) and D. Richter 
( 1967). 

n(,lIhergiclls (Hauer) has never been recorded in the 
lower part of the unit under study. is interpreted by 
the present writer as resulting either from a markedly 
rarer occurrence of this species in this part of beds. 
or rrol11 its later appearance in the Middle Yistula 
river valley as compared with that in the Miechow 
through . 

In the case or the group or AcalllhosCClplii/es /ride-lIs 
(Kner). its appearance in the Middle Yistula river valley, 
in a profile in which the Campanian - Maastrichtian 
boundalY was traced most accurately. was recorded 
in the same outcrop in which Be/('/l1l1d/a /allceofa/a 
lol1ceofata (Schlotheim) was found . 

No materials from the Middle Yistula river valley 
incl udi ng the species H op/oscctpliit es CO/1sl rieflLl" (So
werby), coming from the strata with Be/nl/Hef/a lal1ceo
fa/{/ /allceofafa (Schlotheim). were available to the 
present writer. Specimens of Hoploscaphires minill1w· 
sp. nov ., a taxon ,closely related to J. Sowerby's species 
come from these strata and from an underlying unit. 
Some of these specimens, incl uded in the collections 
of former investigators, were assigned by them to H. 
cons/ric/lIs (Sowerby). 

A material. which. according to the present writer's 
opinion, may be assigned to 1. Sower by's species, comes 
only from the strata overlying those with Be/el/l/1(dfa 
fal1ceo/a/(f fal1ceo/a/{/ (Schlotheim). As revealed also 
by data concerning the material directly analyzed, 
containing J. Sowerby's spec ies rrom the Miechow 
trough. the lower boundary of the total range of this 
taxon is situated above the strata with B. fanceo/lI/{( 
fallceo/ata (Schlotheim) . 

In last publications, concerning the Middle Yistula 
river valley the lower boundary of the Maastrichtian 
is coincident. like in the present paper. with the appear
ance of B. /allceofafa (Schlotheim) (R . KongieL 1962 : 
W . Poiarysh 1966: A. Blaszkiewicz, 1966) . The lower 
boundary of the true range of B./anc('ofa/a (Schlotheim), 
determined in those elaborations, may be accepted 
as being in conformity with its presentation in this 
paper (Table I) . 

The Befellllwf/lI /wlceofa/{l /lIIlCeo/a/ll Zone. In ! ill: 
assumed concept of the zone, its . lower boundary is 
determined by the appearance of the index taxon. In 
the case of the upper boundary of the true range of the 
index taxon, the possibility was assumed of its only 
insignificant departure from the upper boundary of 
the zone. The remaining taxons, recorded in this zone 
and playing cm essential role in its concept are as follows: 
PachydisClL~· Ilellhergicus· raricos/a/ul· subsp. nov., P. 
collig{/T1/s lafiumhific([I/lI· subsp. nov., Acant!zoseaphires 
qlladrispino.HLs (Geinitz), A. hispinosus· Nowak and 
Hop/oscaphites millimu.\" sp . nov o 

The concept of the lower boundary of the true range 
of Pachydiscus neuhergicUl" raricostatus subsp. novo 
in the Middle Vistula river valley has been presented 
in the subchapter Remarks . In regard to the upper 
boundary, it was assumed that the range of this species 
may only slightly overlap the strata of the next unit. 

The appearance of A ean/hoscaphifes quadrispinosus 
(Geinitz) is interpreted , if not exact ly concordantly 
with the lower boundary of the range of index taxon, 
at least as only insignificantly departing from it. 

The lower boundary of the range of Pachydiscus 
colliKo/u.s f(//iumbi/icatus subsp. novo is assumed within 
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an interval, determined by a small part of a given, dis
cussed zone and an insignificant roof part of the preced
ing zone. An analogous situation is also assumed for 
the lower boundary of the range of Acanlhoscaphites 
bispinosus Nowak. In regard to the upper boundary 
of the last-named taxon, its situation is assumed well 
above the upper boundary of the zone. 

In the case of the last taxon, Hoploscaphiles mini
mus sp. nov., known also from the strata related with 
the former unit, discussed extensively in the previous 
chapter due to its considerable similarity to H. con
srriclus (Sowerby), a species, which was made use of 
for defining the Campanian - Maastrichtian boundary, 
an upper boundary of its true range, is related with the 
lower part of the zone under study. 

Of the forms of cephalopods, found here, note
worthy is Nostoceras sp., recorded in the upper sector 
of an outcrop of the reference profile (running through 
the localities Piotrawin and Kamien on the right-hand 
bank of the Vistula), and in the overlying beds. Together 
with data concerning Nostoceras pozaryskii sp. nov., 
those on Nostoceral· sp. allow one to assume a distinctly 
similar strati graphic range of Nostocems Hyatt in the 
Middle Vistula river valley and in the south-eastern 
areas of the U.S.A. (LW. Stephenson, 1941; K . Young, 
1960). 

The species Nostoceras (?) schloenbachi (Favre) 
was recorded in the environs of Aleksandrow (out
crop 197) in the strata, which can re correlated with 
transitional members occurring between the unit under 
study and the next one. This species, originally based 
on the Lower Maastrichtian materials, is also note
worthy due to the fact that. in contemporary elabora
tions (er. i.a. : N.P. Mikhailov, 1951 : T . Birkelung, 1957 : 
D.P . Naydin, 1959, D.P . Naidin, 1960), it is assigned to 
Boslrychoceras polyp/oeL/m (Roemer), an index species 
of the middle zone of the Upper Campanian. 

The strata of the unit under study are composed 
of rocks of the opoka type, locally enriched conspiciously 
with silica. 

In the environs of Jawor Solecki, the strata correlated 
with members of the unit discussed, consist of rocks 
with considerable content of the detrital quartz. Howe
ver, intercalations with a lower content of this material, 
but more compact and richer in calcium carbonate, 
have also been recorded in this locality (W. Pozaryski, 
1948). 

The Be/emnella occidentalis Zone. In the concept 
assumed for this zone, its lower boundary is determined 
by the appearance of its index species, while the possibility 
of a small difference in relation to the sit uation of its 
upper boundary has been assumed in the case of the 
upper boundary of the range of the index species. A cha
racteristic assemblage of this zone is formed by the 
remaining taxons, that is . Pa('/JydiscIIs nellhergicus IlC'U
bergh·lIs (Hauer) . Hop/oo5caphiteo5 ('ol105(ric(lIo5 {Interior 
Sll bsp . nov. and A canthoscaphites biJpinoslls Nowak. The 
concepts of the situation of boundaries of their true 
ranges are. however. among the most debatable (within 
the limits of ammonites which define particular zones) 
and based to a considerable extent on data concerning 
the fauna I scq llencc from other Borea I European areas 
(as follows from the present writer's former remarks. 
these taxons represent widely distributed groups . used as 
a basis for divisions. to which considerable importance 

was attached). The situation of the lower boundary of 
the true range of Pac/Jydis('us nC'ubergic£ls neubergicus 
(Hauer) is assumed as if not exactly coincident with. at 
least only slightly departing from the situation of the 
corresponding boundary of the index species. In regard 
to the appearance of Hoploscaphites constrict us ante
rior subsp. nov., this interval has been extended as 
compared with the interval including the former taxon, 
by considerable part of the lower sector of the zone. 
In the case of the situation of the upper boundaries 
of the ranges of all diagnostic forms (including Acantha
scaphites bispinosus Nowak, recorded in the strata of 
the former unit), the possibility was precluded of their 
distinct situation above the upper boundary of the 
zone. 

The occurrence of Pachydiscus· gollevillensis nowaki 
Mikhailov has also been found in the strata of the unit 
discussed. The true appearance of this taxon, despite 
the fact that only one specimen of it has been recorded 
in the Middle Vistula river valley, may also re related 
with the unit under study. This taxon is also known 
from a faunal assemblage containing Hoploscaphites 
cOllstrictlls anterior subsp. novo from Wolka Maziarska 
(a locality situated west of the area of our studies) and 
from the environs of Lvo\', U.S.s.R., where its true 
appearance has been marked in the upper part of the 
Lower Maastrichtian strata (N .P. Mikhailov. 1951; 
cL also D.P. Najdin, 1969). 

The reference profile runs from the area, situated 
north of Solec, to that, situated south of Boiska. The 
strata of this unit consist of rocks of the opoka type. 

Upper Maastrichtian 

Lower am upper boundaries. In the stratigraphic 
divisions proposed as standard ones for European 
areas, the lower boundary of the Upper Maastrichtian 
is determined by the appearance of the species Sphena
discus binckhorsli B6hm (J .A. Jeletzky, 1958, 1968). 
The knowledge of this ammonite is, however, consider
ably more limited than that of Belemnitelkt junior No
wak.8 whose appearance is also used for determining 
the lower boundary of the Upper Maastrichtian in 
the divisions proposed as standard ones for European 
areas (J.A. Jeletzky, \958, 1962, 1968 ; F Schmid, 
1967). 

On the basis of the ahove findings. the lower boundary 
of the B. junior Zone , based on the total range of this 
form, has been adopted by the present writer as a point 
of reference of the boundary discussed above. The 
lower boundary of the total range of J . Nowak's taxon 
seems to be fairly well defined in several European 
areas outside the Middle Vistula river valley, that 
is. in the Lower Elbe region (J .A. Jeletzky , 1951 : 
F Schmid. 1967) and in the Lvov Region, U.S.S.R. 
(J . Nowak. 19J3a-b, 1917) : D.P . Naydin . 1952: D .P. 
Naidin. 1960 : S.1. Pasternak et aI., 1968). 

The interpretation of J. Nowak's species, adopted 

• 1. Nowak (1913a): PI. 42, Fig; . 18, 21, 25 ; lA Jeletzky (1951): 
PI. 2, figs .2. 6, 7, PI. 3, Figs.l-3, PI. 4, Fig;.1 - 2; D.P. Naydin (1952) : 
Text-fig. 30, PI. 14, PI. 15. Fig;. I. 3, PI. 16, Figs.2 - 3, PI. 19, Fig. 2 ; 
T. Birkelund (1957): PI. 3, Fig. 2a - c and 3a-c; R. Kongiel (1962) : 
PI. 12, Fig; . 7- 8; PI. 13, Figs. I - J (?) and 10 - 12 (1), PI. 14, Figs. 
1- 3 (?J. 
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by the present writer, undoubtedly departs from its 
concept in some publications concerning the Middle 
Vistula river valley (R . Kongiel, 1962). The assumed 
situation of the lower boundary of the Upper Maastrich
tian in the profile does not, however, display any major 
differences as compared to that so far presented by 
other authors (W . Pozaryski , 1938, 1948, 1956; R . Kon
giel, 1962).. This is related with the coincidence of the 
assumed positions of the upper boundary of the true 
range of some fom1s recorded in the Lower Maastrich
tian (Table I) . 

The upper boundary of the unit under study is 
understood, according to a generally accepted formula
tion, as corresponding to the extinction of the species 
of ammonites and sensu stricto belemnites. As shown 
by the results of recent studies on the foraminifers and 
on the development of strata on the boundary between 
the Cretaceous and Tertiary of extra~Carpathian Po
land (W. Pozaryski and K. Pozaryska, 1960; K. Po
zaryska, 1965, 1967), the time of this extinction is 
coincident with the appearance ofa numerous assemblage 
of the foraminifers. The results of these studies also 
indicate that the stratigraphic diastem in the Middle 
Vistula river valley occurred during the period of ex
tinction of the ammonites and belemnites. 

The Belemnilella junior Zone. Belemnitella junior 
Nowak is an only taxon characteristic of this zone. 
The true range of J . Nowak's species is assumed, if 
only with a certain reservation, to pass to the next 
unit. The reservation mentioned above results from 
a debatable systematic position of the material analyzed, 
which comes from the strata of the last-named unit. 

The Belemnitella junior Zone was distinguished in 
the sector of the profile stretching from Boiska on the 
left-hand to Okal on the right-hand bank of the Middle 
Vistula river valley. This is the only instance of the 
division of a reference profile by the Vistula. valley 
which - in regard to a stratotype - has never been 
observed so far. However, due to an exceptionally large 
stretch of outcrops and a configuration of those, in 
which the index species is recorded, it does not seem 
that the existence of even a distinct dislocation, deter
mined by the Vistula valley might affect the assumed 
sequence of this species' specimens. The zone under 
study contains marls with intercalations of marly chalk 
and places in which it turns into rocks of the opoka 
type. 

The Hoploscaphites cons/rictus crassus Zone. This 
zone differs from all former units in the definition of 
its upper boundary, which is determined by the time 
of the extinction of the ammonites and belemnites. 
The problem of demarcating so understood boundary 
in the Middle Vistula river valley is connected with 
evaluating the nature of the occurrence of the belemnites 
in a sandy-glauconitic bed overlying the surface of the 
sedimentary break and constituting the uppermost 
bed of the profile, in which representatives of the group 
formed by the ammonites and belemnites have been 
recorded. On the basis of the results of analysis of 
a foraminiferal sequence and on a correlative diagram 
of the ranges of the foraminifers with those of the 
ammonites and belemnites, presented in K. Pozaryska's 
works (W. Pozaryski and K. Pozaryska, 1960; K . Po
zaryska, 1965), the present writer has assumed that 

the belemnites occurred in the sandy-glauconitic bed, 
mentioned above, as reworked fossils. The upper 

. boundary of the H. COIlSlriclus c/"{/ssus Zone occurs, 
therefore, in the same place as the surface of the sedi
mentary break. 

The lower boundary of the H. constrict us crassus 
Zone is determined by the appearance of its index taxon. 
The uppermost ever recorded point of the occurrence 
of the index taxon is connected with a stratum terminat
ing in the surface of sedimentary break, which allows 
us to suppose that the moment of its extinction falls 
in the stratigraphic diastem. The remaining, distinctly 
separated taxons, whose true appearance is assumed 
unequivocally within limits of the zone's boundaries, 
are: Belemnella kaz imiroviensis kazimiroviensis (Skolo
zdrowna) and Belemne//a kaz imiroviensis skolozdrownae 
Jeletzky. The appearance of the two taxons is, however, 
interpreted as pronouncedly later as compared with 
that of the index taxon. In regard to the upper boundary 
of true ranges of the belemnites mentioned above, it 
should ~ emphasized that they were recorded in the 
sandy-glauconitic bed overlying the surface of a sedi
mentary break. In addition, there is a group of forms, 
sporadically recorded, or uncertainly identified specifi
cally, or determined only generically, which also provide 
a basis for the concept of the zone, since they occur 
in the uppermost part of the profile. They include 
Sphenodiscus billckhorsfi Bahm, Bacu/ifes sp., Belem
nella pI!II.WC'I1Sis . Kongiel , 1962 and Belemnifel/a junior 
(?) Nowak. 

The only directly analyzed specimen of Acantho
scaphites varians (Lopuski) comes from the middle 
sector of the stratotype of the unit under study. This 
species, formerly known from the Middle Vistula river 
valley only on the basis of C. Lopuski 's specimen, 
coming in all likelihood from this same sector of the 
type profile, is especially noteworthy due to its being 
assigned nowadays to the species Ac{(nthoscaphifes 
tridens (Kner), whose range is limited to the Lower 
Maastrichtian only (J.A. Jeletzky, 1958, 1969). 

The stratotype of the zone stretches on the right
-hand bank of the Vistula valley between Podgorze and 
Bochotnica (Fig. 1). 

The strata of the lower part of the unit under study 
are composed of rocks of the marly type turning locally 
into those of the opoka type. The upper part consists 
of the opoka rocks with rare intercalations of mar! 
and, in its roof, a bed of a compact limestone already 
described in detail by other authors (K. Pozaryska, 
1952; W. Pozaryski, 1956). 

The upper surface of the bed should ~ treated, 
according to the existing interpretations, as discontinuity 
surfaces of the "hard bottom" type (R. Kongiel, 1935, 
1936, 1958; W. Poiaryski, 1938, 1956; K. Pozaryska, 
1952; cf. also the description of a surface of the sedi
mentary break recorded in the Lower Campanian). 

The data, published so far on boundary beds between 
the Cretaceous and Tertiary of European areas, indicate 
that the phenomena, recorded in the Middle Vistula 
river valley, are related with universal regressive pro
cesses, that is, with a general shallowing of the sedi
mentary basin and narrowing of its boundaries (W. Po
zaryski, 1960, 1962; K. Pozaryska, 1965, 1967; S. Cie
slitiski and W. Pozaryski. 1970; A. Blaszkiewicz et al., 
1970; S. Cieslinski and M. Jaskowiak, 1973). 
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PALEONTOLOGICAL PART 

MATERIAL METHODOLOGICAL REMARKS. TERMINOLOGY 

The collection of the ammonites described consists 
of several hundred specimens. preserved mostly in the 
form of internal molds and only rarely as external 
impressions, the latter examined as latex casts. The 
specimens on the whole display secondary deforma
tions, considerably varying in degree and quality. Se
condary asymmetrical changes, that is, disorders in 
the biconvex symmetry of a coil, are among frequent 
deformations. In normally coiled ammonites, these 
disorders a re manifested by differences in the size of 
umbilicus and lateral height of whorl sections on parti
cular sides of specimens. In the case of aberrant turrili
toidal forms, a lateral compression of the coil resulting 
in ellipsoidal shapes of particular whorls and changes 
in the hei ght and thickness of sections are among the 
111 0st freq lIent defo rmations. Symmetrical ventral de
fo rmat ions. ca using an ellipsoidal shape of the entire 
coil in normally coiled ammonites, are easily observ
able, a lthough less frequently recorded. On the other 
hand. la teral compressions. which. on account of 
their small degree of flattening and an only fragmentary 
preservation of the material , cannot be, however, stated 
with a complete certainty. may be also among frequent 
deformation s of symmetry. 

The tables of dimensions. presented by the writer, 
contain results also concerning specimens with secondary 
deformations and the methods employed for measur
ing deformed specimens req uire a certain explanation . 
In the case of symmetrical lateral deformations, the 
tables contain actually found values. Thus, the results 
presented are of course only approximate in character. 

In the case of asymmetrical deformations of a nor-

mally coiled spiral. the value given for umbilicus is 
a mean value of measurements taken on both sides 
of a specimen. It seems that the percentage relation 
of this mean value of umbilicus to the diameter of an 
entire specimen on the whole corresponds very accurately 
to the original percentage relation between these ele
ments. Next. the proportion of the size of umbilicus 
to that of the diameter of la terally compressed turriJite
-like whorls, based on measurements taken both along 
the shortest and longest axis of the whorl s, seems a lso 
to correspond exactly to the original relation of the two 
elements. The values of the height and thickness of 
whorls , given for asymmetrical deformations also make 
up attempts at reconstructing original relations . The 
values presented in this case arouse. however. con
siderable reservations and should also be treated as 
approximate only . 

No sutures are observed in considerable part of the 
material, which undoubtedly represents septate parts 
of shell. The rest of this material on the whole displays 
only very indistinct or partially preserved sutures. 
These facts. as weIJ as secondaty deformations of the 
coil and a corrosion of its surface constitute the reason 

. why the suture has not been described in the present 
paper. 

The nomenclature of morphological elements has 
been taken from various exi sting elaborations. The 
less known terms are explained either by a direct descrip
tion in the text, or by references to other publications. 
The symbols used il'l the tables of dimensions for quanti
tative characters are explained below. 

EXPLANATION OF SYMBOLS 

D - diameter of specimen 
DP - diameter of phragmocone 
U - diameter of umbilicus 
U/ D - U to D percentage ratio 
H - height of last whorl section 
H, - height of last whorl section in a normally coiled part of shell 
H2 - height of section at midlength of the shaft 
H, - height of aperture 
W - width of last section 
W, - width of last whorl section in a normally coiled part of shell 
W 2 - width of section at midlength of the shaft 
W 3 - width of aperture 
Th - thickness of specimen 
w rH - W to H percentage ratio 
W, /H, - W, to H, percentage ratio 
W2/ H, - W, to H2 percentage ratio 
W,/ H, - W, to H , percentage ratio 

L - length of specimen 
LS - length of specimen determined by the direction of the shaft 
WS - width of specimen 
R - ribs occurring on a sector equalling the height of whorl 

section 
RE - external rihs 
RI - internal ribs 
RW, - internal ribs occurring on a sector devoid of internal ele

ments of the tuberculation 
R W 2 - in ternal ribs in t he stages of the reappearance 0 1" orna men ta-

tion 
TF - external t ubercles 
Tl - internal tuhercles 
Tl, - internal tubercles connected with pairs of ri bs 
TI , - internal tubercles connec ted with simple ribs and tubercular 

swellings of ribs 
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DESCRIPTIONS OF TAXONS 

Class CEPHALOPODA Cuvier. 1797 

Order AM MO ITlDA Zittel. IRS4 
Family TET RAGONIT!LJAE Hyatt. lyon 

GerillS GUl/(lrrce}"(/.1 Grossouvre. 1894 

Type species AII/II/onites l11i1i.l Hauer. I g66 

Diagnosis. See C.W . Wright. 1957. p . L200. 

G({lII/rrc('ras cL l1Iire (Hauer. 1 g66) 
(PI. UV. Fig. I) 

llJ66 G<llIdrycera, mile' (Ha uer) : Bl aszkiewicz A .. table . 

Material: I G I, 310.11.4869 

Remarks. An impression or a fragmentary shell 
(a latex cast prese nted in the illustration) which in the 
form of coil and development of ornamentation seems 
to be most similar to the type of Gauc/ryc('ras l1Ii1(' 

(Hauer) (F. Hauer, 1866. p. 300. PI. 2, Figs. 3 -4) . 
The stratigraphic position of F. Hauer's species, accepted 
at present, is however, conspicuously lower than that 
of the form described (M. Collignon, 1956, p. 67). 
As compared with a form from U 'tneburg, F. R.G .. 
related by A Wollemann with F. Hauer's species 
(A Wollemann, 1902, p. 93, PI. 4. Fig. 6. PI. 6. Fig. I ) 
and displaying a similar, if not identical. stratigraphic 
position. the specimen described differs undoubtedly 
in a di stinctly more wide ly-spaced costulation. 

Distribution : Upper Campanian. Dit~l'llI()cerm dOl1e
:imlllll/ Zone. the Middle Vistula river \ alley. 

Genus Psew/ophylli/es Kossl11al. 1895 

Type species A I/1l11011ir('s illdm F orbes. I ~46 

Diagnosis. See C. W. Wright . 1957. p . L 203 . 

PI('uc/opiJy/liles illdm (Forbes. 1846) 

(PI. LVI. Figs. 4 - 5) 

1~46 Ammollil e.' il1dra Forbcs: Forbes E .. p. 105. PI. 11. Fig. 7a- Co 
1963 Pseudophr/lil('.\ il/(ira (Forbes l: .I,lIle' I) J I' 25 1'1. 7 Fi!,! ' 

6 - 7. PI. 8. PI. 29. Figs 7 - 12. Text-fig. 10 (clIm synonil11ical . 
IW,I, {'.\(·'IC /"/ ' /l l lIi,(" illdro ( 1', 'rhe, l : HI ,h/kiellic'/ ,\ . tabk. 

Material: IG I. 310.11.27. 
Dimensions in mm. (Table 3) 

U 
lIlD 

fI Specimen f) DI' 
" 

" 

W 

143 X - 22.7 I ~ X35 5 1.7 

PI LVI. 

Figs 4 

and 5 IX 4 -' - ~ 7 11 l.j IOIUI -

" Explanation or: collection ') ll\ l1ols : 

Table 3 

\Vi H 
Remarks 

" 
" 

I,ll The specimen 

d isplay> secon-

~ 1.1 r~, disorders 
- III bilateral sym· 

metry 

IG - collection of the Geological 1nstitutc's Mu,cum in Warsl\l\ 
MZ - collection of the Polish Academy of Sciences' Museum of the 
Eanh 

Remarks. In the dC\elopment of morphological 
elements the spec imen presented distinctly corrcsponds 
to those given in the synonymy. Certain reservations 
concern only the height-to-thickness ratio of whorls 
which in the fOIm described is larger than in the speci
mens mentioncd in the sy nonymy. This may. howcver . 
result from secondary deformations of the specimen 
described. 

Part of so far illustrated materials (H. Woods. 
1906, PI. 41, Fig. 6: M. Boule. P. Lemoine and A. The
venin. 1906. Pi:" I, Fig. Ib: D .L. Jones. 1963. PI. 7. 
Fig. 6, PI. S. Fig. 2) reveal, in Ps(,lIdophrllilC',1 ilJ(lra 
(Forbes), the presence of a dorsal scptal lobe (called 
so after WJ. Arkell. 1957), which may be also obsen'ed 
in the material from 'Poland . 

Distribution : Upper Campanian. NOSlOc('ra.1 po
:arl'skii Zone the middle Vist ula river valley. Poland: 
Upper Camp,;nian ( '/) of Alaska and Cam~da: Cam
pallian and Santonian ('!) of South Africa: Maastrich
tian ('?) of India. 

Family NOSTOCERATlDAE Hya tl. 1~94 

Genus Bos'ryciJocerus Hyatt. · 1900 

Type species Turrili/es po/rp/oculIl Roemer. "184 1 

Diagnosis. See C.W. Wright, 1957. p. L 224 and 
remarks. 

Remarks. The genus Bo.llrl'chocerus Hyatt is treated 
by the present writer as an evo!utiomlty .group transi
tional between tlle st ratigraphically underlying genus 
Euhostrl'c/zoceros Matsullloto (T. Matsumoto. 1967) 
and the stratigraphi ca lly over lying genus Didl'lIJoceras 
Hyatt. Despi te giving it a lower taxonomic rank, that 
is, that of a subgenus of the genllS DidYlllOcef([s Hyatt 
(T. Matsutl1oto, 1967). in some contemporary elabora
tions BostrrchocC'ras Hyatt is interpreted in a simi lar 
way. 

In part of contemporary works. the BoslrychocC'rcts 
Hyatt is related with the Didrmoceros Hyatt and some
times c\'en with /Vos lOceras Hyatt (1 . Wiedmann. 1962 : 
M .K. Howarth. 1965 ; Z. Lewy. 1967). These con
spicllous differences in interpretation are connected 
with a distinctly different evaluation of the taxonomic 
importance of the character of ornamentation in the 
Campanian and Maastrichtian turri lite-like forms . 

As compared with the genus Eu/JoslryclloCl! rw Mat
SUl11oto, the Boslryc/zoC('f((S Hyatt differs 111 the 
occurrence of a downtunl of body chamber (or at 
least of its 1110st part) from the preceding sector of coil 
and in the dimensions of a coil, which are. on the whole, 
larger. In addition. it differs in the possibility of the 
occurrence of tuberculatiol1 . 

The differences between the genera [)idmlOCerll.l 
Hyatt and Bostr]"c/zocC'ras Hyatt consist in a pcrmanent 
lack of the bituberculation in the early and middle 
ontogenetic stages and in an exceptionally rare 
occurrence of both one- and two-row tuberculation 
in the case of the last-named genus. At the same time, 
tuherculate forms of the Bost7-ychocC'rus Hyatt display 
a massive tuberculation as compared with th e thickness 
of ribs and an unreduced costula tio n het ween th e rows 
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of tubercles, that is, characters which are only very 
rarely recorded in Didy mocerm Hyatt (in the latter 
genus, the costulation is reduced in this area). BeSI?eS, 
Bostrvchocerm Hyatt is frequently marked by a tIght 
coiling of phragmocone, which, on the other hand, 
is rarely observed in forms of the genus Didymoceras 
Hyatt. 

Bostry choceras fJo(~1}/OCUI11 sch/ue/eri subsp . novo 

(PI. 11 , Figs . L 4, 9 - \I) 

1871-1876 H('(erocem~ po/yp/OCIII1I Roemer: Schliiler C. p. 11 2 
(pars). PI. JJ . Figs. 3 - 4. 5 '. 

1900 Bo.Hrycl!ocerm 1'0/.1'1'/0('11171 Roemcr ; Hyatl A., p. 588. Fig. 123 I . 
1957 Bostrychoc('ra~ po/yp/OCUI71 Roemer : Wrighl c.w., p. L 224, 

Fig. 250. 4 . 
1966 Bo.l·tr,l'l'hoceras sp . nov o Blaszkiewicz ; Blaszkiewie z A. , p . 1063. 

Hofotypus. PI. 11 , Figs . 9 - 1 L (IG 1.3 I O. J I. I) . 
5,,.(/(11171 'ypicllnl. Upper Campanian. Bos/rychoC'('/'<LI' poirp/OCUI71 Zone. 
Locus ' ypicus. The Middle Vistula river valley, Sulejow. outcrop 22. 
Deriwllio nOl71ini.l'. After Clemens Schliiter's name. 

Diagnosis. Coil large. Apical angle small. Whorls 
normal, in contact. Contact impressions deep. Umbilicus 
narrow. The deflected part of coil makes up about 
a half of a whorl. Its plane forms a considerable angle 
with the axis of a normal spiral. Normal whorls thicker 
than high. Simple ribs, fairly thick, about 50 of them 
occurring over a complete whorl. 

Material: IG 234. 11. 18, 22 ; IG gg9. 11. 30, 40 ; 
IG 890. 11. 63,73 ; IG UIO. 11. I, 26-30. 

Description. Ho]otype composed of a tightly coiled 
helicoidal part, including one whorl and a quarter 
and a downturned part of coil with its aperture pre
served. Coil secondarily compressed laterally. Contact 
impressions visible along the whole upper surface of 
the helicoidal part preserved. The deflected part of 
coil, about a half of a whorl, is situated in a plane in
clined at an angle of about 40° to the axis of preceding 
whorl. The umbilicus of whorls in a normal spiral 
does not exceed 15 per cent of the diameter. The height 
of whorl sections in a normal spiral and of the initial 
part of the deflected part is smaller than their thickness 
(the height and thickness of the last whorl section of 
a normal spiral are respectively 21 and 48 mm.). Quite 
opposite proportions occur in a further sector of the 
deflected part. Aperture (incompletely preserved) is 
43 (?) mm. high and 23 mm. thick. The entire specimen 
is 156 mm. high. Ornamentation in the form of simple, 
rounded fairly thick ribs, about 25 of them to a half 
of whorl. A constriction emphasized by a more strongly 
developed element of costulation, is visible on the first 
half 'of the first whorl. Aperture marked by a wider 
costular element. 

The specimen, presented in PI. 11, Fig. 1, presum
ably makes up a portion of the last whorl of the heli
coidal part of coil and initial sector of the de.fle~ted 
part. Coil secondarily compressed laterally. Hehcoldal 
part displays traces of the contact of whorls. Whorl 
sections thicker than high (the thickness and height 
of the whorl section at the end ofa normal spiral amount 
respectively 41 and 19 mm .). At the end of a coil. this 
difference is, however, insigni ficant only : 36 and 
32 mm. Simple ribs rounded, fairly thick, about 25 
of them occurring over a half of a whorl. A poorly 

visible constriction occurs at ' the beginning of the 
spiral. 

Remarks. Differences between the holotype and 
one ofC Schliiter's (1871-1876, PI. 33, Fig. 4) speci
mens, that is, smaller dimensions, varying distribu
tion and development of constrictions, are analogous 
to those found in the material from the Middle Vistula 
river valley. C Schlliter's (PI. 33, Fig. 3) another speci
men differs from the whole material from Poland in 
its more closely spaced costulation. In the development 
of its costulation, it is most similar to specimens of 
the nominative subspecies (cr. the comparison of the 
two taxons in the remarks on the nominative subspecies). 
The third of C Schli'lter 's specimens, identified, with 
a reservation, with the taxon described, is marked by 
the occurrence of tuberculation on body chamber, 
a slight downturn of this chamber with a loose coiling 
of the septate part or shell and a fairly narrow umbilicus 
of whorls. The loose coiling seems, however, to result 
from a secondary deformation, at least in regard to the 
later part or normal spiral, where contact impressions 
probably occur. Nevertheless, as indicated by the 
remaining differences, this specimen is a transitional 
fonn between that here described and the nominative 
subspecies. 

. Distribution: Upper Campanian. Bostry c!7ocC'/'{lV po
(rp/o('wn Zone, the Vistula river valley . Upper Cam
panian or the Federal Republic of Germany . 

BO.l'/rychoceras po/yp/OCUI1! po/yp/OCL/m (Roemer, 1841) 

(PI. I. Figs . I - 9 ; PI. 1/, Figs. 2 - 3 and 5 - 6) 

1841 Turrilit('s pO/l'p/OCLUIl Roemer; Roemer F.A., p. 92. PI. 14. 
fig. 1 (Icktolyp - 1. Wiedman, 1962. p. 198). non Fig. 2. 

1966 Bo.\'trych()l'(!ra~ po/yp/o('um Roemer; Blaszkiewicz A .. p. 1063. 

Material : IG 1,310. 11. 31 - 44 ; MZ VIII Mc 417 . 
Roztocze : IG IA07. 11. 1- 21 0. 

Remarks. Bos I r,rch0 cer{l\' po/yp/OCUI1l po/yp/ocum 
(Roemer) differs from the strati graphically underlying 
B. po/yp/ocwJ/ sch/ueteri subsp. novo in a more closely 
spaced costulation and a wider umbilicus of whorls . 
In addition, the new subspecies is marked by the lack 
of tuberculation and a tight coiling of the helicoidal 
part. 

In the shape of coil and character of costulation, 
the best preserved specimen, shown in PI. L Figs . J, 4 
and 7, is most similar to specimens of B. po/yp/OCUIII 
sch/ueteri subsp. novo 

The specimen, presented in PI. I, Figs. g -9, is transi
tional between the two subspecies described. In its 
ornamentation and stratigraphic position, it corresponds 
to specimens of B. po/yp/OCUI11 '\' ch/~e(el:i subsp. n~v . , 
while its shape relates it to the nommatlve subspeCIes. 

Among formally erected species, B. depresswl1 (Wied
mann) (C SchlLiter, 1871- 1876, PI. 34, Figs. 2 - 3 and 
4 - 5) is distinctly related to F.A. Roemer's taxon . 
As compared with the two subspecies, it differs in 
a lateral compression of the whorl sections of phrag
mocone and a closer costulation. In regard to B. po/y
p/OCU/ll sch/ue(eri subsp. nov. , it also differs in a wider 
umbilicus of whorls. 

I n The regional ization is givcn only for specimens which come 
from areas outside the Middle Vi stula ri\'er \'alley. 
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Considerable affinites have also been found with 
F.A. Roemer's taxon in the case of the species B. unilU
bereu/alum sp. nov . 

A comparable species, B. e/ongalwl1 (Whiteaves) 
(J .F. Whiteaves. 1879. PI. 12. Figs. 1- 3; J .L. Usher. 
1952, PI. 28, Figs . 3 and 4). which presuma.bly takes 
quite a different strati graphic position (Lower ' Cam
panian). differs from F.A. Roemer's species in having 
a less close costulation and a smaller deflection of body 
chamber from phragmocone. 

Devoid of tuberculation and constituting apical 
parts of a coil, a specimen from Iwanowice. related by 
J . Nowak (I913a, PI. 4, Fig . 6) with F .A. Roemer's 
species, displays the distinct morphologica I similarity 
to J .F. Whiteaves' species and perhaps has also a similar 
stratigraphic position. . 

Distribution: Upper Campanian. Boslr.rchocera~ 1'0-
/yp/ocl/m Zone. the Vistula river valley. Upper Campa
nian of the Federal Republic of Germany. 

Bos/rrchoceflls IIlIilllherclI/(/llllll sp . novo 

(PI. 111. Fig~ . I - X; PI. IV, Figs . .1 - 6) 

1899 Turri!ires po/yp/oel/m Roemer; Simionescu l ., p. 253 . PI. I. Fig. 2. 

H%rypus. PI. 1Il, Figs. 3, 6 (IG 1,310. 11. 3). 
Slrarum lypicUIIl. Upper Campanian. BoslrycllOceras po/yp/OCUI/1 Zone. 
LoclIs rypicus. The Middle Vistula river valley. Sulej6w. outcrop :! :! . 
Deril'ario /jomillis. VII us (Lal.) - one. whercu/aru.\ (La!.) - tuber
culate. 

Diagnosis. Apical angle small. Normal spiral tightly 
coiled. The plane of the deflected part of coil forms 
a considerable angle with the axis of normal spiral. 
The deflected part constitutes not more th,m a half 
of a whorl. The umbilicus of whorls narrow. Simple 
ribs fairly thick. about 50 to 60 to a complete whorl. 
Tubercles form a single row in the middle zone of the 
ventral area. One or two free ribs occur on the whole . 

Material: IG 13. 11. 1-4; IG 234, 11 . 20: IG 889. 
11. 55; IG 890. 11. 57-60. 64, 81. 87 - 88; IG 1,310. 
11. 3. 45 - 77: MZ VIII Mc 287 - 289, 425. 430 - 431, 
674. 1.381. 

Description. Specimens representing all develop
mental stages, except for the earliest. Normal spiral 
tightly coiled (PI. Ill, Figs. I - 8: PI. IV, Figs. 4 - 6). 
Body chamber. or at least its larger sector. downturned 
from the normal spiral and situated in a plane. which. 
together with the axis of normal spiral. forms an angle 
of about 40° (PI. Ill. Figs. 5. 7. 8; PI. IV. Figs. 3. 4. 6) . 
The denected part of coil makes up not more than a half 
of a whorl. The umbilicus of septate whorls does not 
seem on the whole to exceed IS per cent of the diameter 
of whorls (all coils display a more or less distinct se
condary lateral compression). In one case. a deflected 
part displays a distinct increase in umbilical index as 
compared with the preceding whorl, which . however. 
may be a result of secondary deformation (PI. IV, Fig . 3). 
The height of whorls of normal spiral and of initial 
sector of the denected part of coil is smaller than their 
thickness. The height of a further sector of the deflected 
pat1 is either larger (PI. IV. Figs.4 and 6) or somewhat 
smaller (PI. Ill. Figs. 7 and 8) than the thickness. Orna
mentation composed of ribs and tubercles. As compared 
with the thickness of ribs. tubercles reach considerable 
dimensions and form a row. running through the middle 

of siphonal area. Two or, less frequently . one rib runs 
from each tubercle both downwards and upwards. 
In later development stages of some specirhens' (pre
sented on PI. Ill, Figs. 7 'and 8: PI. IV. Figs.4 and 6). 
sometimes three ribs each become detached and run 
·upwards. The number of free ribs. unattached to 
tubercles. nuctuates between I to 2 (PI. III. Figs. 3 
and 6) and 2 to 4 (sporadically even 6 to 7) (PI. IlL 
Fig. 5) . Ribs rounded. fairly thick . about 50 (PI. Ill. 
Figs. 2 - 4 and 6) to about 60 (PI. Ill. Figs.7 and 8) of 
them to a full whorl. Some specimens (P!. Ill. Fig. I) 
display I to 2 constrictions, related with a more strongly 
de\'eloped costular element. which constantly occur 
on each of their whorls. At the same time, a certain 
irregularity is observed in the costulation of these speci
mens. that is, some ribs are thinner. In some cases. 
a partly preserved aperture (PI. IV. Fig. 3) has a some
what swollen margin. The thickness and height of 
whorl section on the boundary between a normal spiral 
and denected part of coil fluctuate within limits of 
41 to 52 and 20 to 41 mm. respectively. 

Remarks. The occurrenre of only one row of tubercles 
in both early and late development stages is a character. 
which differs Boslrychoceral' unilubereu/atull1 sp. no\'. 
from all other taxons of the genus Bos/rycfloceras 
Hyatt. 

A possibility of very close phylogenetic relationships 
between the new species and B. pol.rp/oculI1 schlueleri 
subsp. no\'. is indicated by features concerning the 
shape of coil, development of costulation and strati
graphic position. 

In the character of its tubercles alone. the species 
under study displays a close analogy to B. p0l.rp/o
CUll! po/yp/OCUIII (Roemer). Certain relationships have 
also been observed in the case of DidYl1loc('l'{{s sp ., 
found in the Vistula river valley. The characters of 
the new species are exactly displayed by a fragmentary 
specimen from Ormos, Rumania (J. Simionescu, 1899, 
PI. I, Fig. 2). 

Distribution: Upper Campanian, Bostrychoceras po
/.l'p/OCUlJI Zone. the Vistula river valley. The Senonian 
of Rumania. 

Genus Didrmoeeras Hyatt. 1894 
Type species AI1(J'c/oc('ras (?) lIebrascellsiv Meek and 

Hayden. 1856 
Synonym Emperoceras Hyatt. 1894 

Diagnosis. Shells on the whole large. Apical angle 
of coil \'ariable. Septate part usually loosely coiled. 
Apical part variable in shape: straight. hamitoidal 
or helicoidaL Body chamber. or at least its considerable 
part. more or less downturned. corresponding in shape 
to that of the genus Bostrychoccra.I' Hyatt, but sometimes 
tending to take a U-shaped form. Tuberculation of 
the two-row type only. including, in all cases. the early 
and middle and, on the whole, a lso late de\,elopmental 
stages. As compared with the thickness of ribs, tubercles 
are usually small. Costulation formed by primary and 
secondary ribs. Between the rows of tubercles, ribs 
are on the whole distinctly less strongly developed. 

Remarks. The Dic~v/J]oceral' Hyatt is interpreted 
by the present writer as a stratigraphically underlying 
taxon as compared with the Nosloceras Hyatt . 

Generally occurring morphological differences 
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between Nos/oceras Hyatt and Didr/1/Oc('ws Hyatt 
incl ude. in the former genus: smaller dimensions of 
a coil, in particular of a phragmocone. occurrence 
of an exactly U-shaped body chamber, situated in the 
pl<lne of phragmoconic axis, and a turrilite-like phrag
l11ocone. 

As I'ollows rrom the illustration and description 
of a holotype 'of the type species or the Dic(mwc('ruI 
Hyatt (F. B. Meek, 1876, p. 480, PI. 22. Fig. I). it is 
a septa te part of a whorl marked by a fairly large dia
meter and whorl sections and having two rows of tu 
bercles rather indefinite in shape and manner of con
necting with ribs (the data on its tuberculation ha\ 'e 
been taken from the description. since the siphonal 
area is not illustrated). The facts cited could not be 
a suflic ient basis for an unq uestiona ble generic classi
fication. [n the lil!ht of all a\'ailable information on 
the type species o{ Dic!rlllo('l'I'(/s Hyatt (R. P. Whitlield. 
1880 ; A. Hyatt, 1894; G. R. Scott and W.A Cobban, 
1%5: W.A. Cobban, 1970), its generic separation from 
t hose of Nos/oc('ras Hyatt and BO.l'tryc/]oc('/'{f.\· Hyatt 
does not. however, arouse any major doubt. 

[n conformity with P,1I1 of recent presentations, 
the E!1Iper(} ('eml' Hyatt (A Hyatt . 1894) is considered 
bv the present writer as a junior synonym of the generic 
n;\lne Did l'/1]() cC'ras Hvatt. At the same time. in all 
likelihood: there occu;'s a conspecificity of the type 
Didl'f}/(}('('/'(/.I' Hyatt with the type EIIIJlc/'()('cras Hyatt 
(A. Hyatt, 1894, p. 575. PI. 14, Fig~. 16 and 17), which 
IS accepted at present (W.A. Cobhan. 1970). 

In sonk' con temporary works. IJie/I ·IIII1('('rll.l Hyatt 
is interpreted as a junior synonym of the generic nam e 
Cirro('('/'(/s Conrad (c. W . Wright, 1«;)57 : J. Wiedmann . 
1%2: cr. also A. Blaszkiewicz. 1966). According to 
the latcst presentations (K.W. Howarth, 1965: T. Mat
SU1110tO, 1967: Z. Lcwy, 1969), the present writer treats 
Ci/'/'()ce/'(/.\' Conrad as it nomen dubium, inapplicable 
ror sure to any or the known genera. The holotype or 
thc type species of the CirroccJ'(l1 Conrad (AIIIJJ1(J/III

('('/'(/Iiles cOJ1mdi Morton, 1841) and R.P. Whitfield's 
speci men, the latter being besides the holotype the 
only acceptable representative of this species. an~ 
fragmentary coils, which do nol include more Ihan 
OIlC whorl and do not allow one for an explicit eva lua
tion which ontogenetic stages they repre'sent (R .P. 
Whillield. 1~l)2 , p. 26«;). PI. 45, Figs. «;) - 11 and 14 ; 
J.B. Reeside, 1%2, J1. 120. PI. 70, Figs. 1 - 3 and 4 - 6). 
In addi tion, IIle stratigrapilic position or the two speci
mens is rather \ague. 

Die/rl/w('c/'(/.I sp. 

(PI. IV . Fig,. I. 2: PI. V. Fig. 7) 

I')(,(, Cirrfll'a<l.\ 'r Illll \ . .') Ilbs/k icwio: Blavki~l\ io A., Table. 

Material: lG UIO. 11. 7X - 79. 
Remarks. A conspicuous relationshi p and may be 

eve n a conspicificity seem to occur between the form 
under study and Dic!l'IJlOcc/'(fS tOrt/1I1I Mee k and Hayden 
(FB . Meek. 1876. p , 481. PI. 22, Fig. 4). Morpho
logical features , differing the form described may 
be-limited exclusively to a tight coiling of the phrag
mocone and to ,I large r number of free ribs, unattached 
to tubercles. 

On the other hand, in the development of coil and 
of the tubercles themselves, as well as in its stratigraphic 
position, this fonn displays an analogy to Bostryc!Jo
C(!fU.\' Un illlh(!fClIlalulIl sp. novo 

Distribution : Upper Campanian, BO.l'tryc/Joceras po
lyp/ocl/1lI Zone. the Vistula river valley . 

Didl '1Il0Cefll.1 cf. h('cc/wri (HyatL IS94) 

(PI. V. Fig,. -' and 5) 

1966 £1I71'<'/'O('I!I'<I., arf. h<,('cI"'l'i Hyalt : Blaszkielvicz A .. Table. 

Material: IG l.310. II. 90. 
Remarks. The specimen presented displays distinct 

analogies to later-formed part of the4coiI or one of 
twosyntypes of "EJllperoceras" beech('ri Hyatt, pre
served in a more complete form (A. Hyatt, 1894, PI. 14, 
Fies, 15 and 16). The Poli sh specimen differs mostly 
in -its lower umbilical index of whorls and a larger 
number of periodic ribs not connected with tubercles 
in the tuberculate sector. There is also no foundation 
for suggest ing the existence of substantial differences 
in stratigra phic position. Nevertheless. the smaller 
umbilicus of whorls of the Polish specimen indicates 
the possibili ty of the occurrence of more distinct 
differences in early developmental stages not represented 
by this specimen, that is, the lack of an ellipsoidal 
coiling of the initial part of coil. 

C.W. Wright's (1957) view that the body chamber 
of "EIlI[Jeroc('/'{/s" he('chcri Hyatt may not be down
turned from the rest of a coil has not been sufficiently 
confirmed by other North American publications. More 
reliable seel~ls to be W.A. Cobban's (1970) view that, 
in A. Hyatt's species, a considerable angle is formed 
by the gerontic part of coil with the axis of normal 
spiral. 

W.A. Cobban (1972) assumes, on the basis of analyz
ing also unpublished North American materials: that 
the specimen related by A. Hyatt (1894, PI. 14, Figs. 13 
and 14) with the type species of the Didymoceras Hyatt. 
represents a terminal part of coil of "EIIIJlcroceras" 
hC'ec/]eri Hyatt. This specimen, maybe com\l1g from 
1 his same locality as the syntypes or .. E". heecheri 
Hyatt, makes up a nontuberculate whorl of a normal 
spiraJ and a del1ected, tuberculate, gerontic part of 
coil. At the same time, Hyatt's illustration does not 
allow one to assume any substantial differences in 
ornamentation and shape between the normal, spiral 
pa\1 of this speci men and the last whorl of the better 
preserved syntyIX of "C'. hC'echeri Hyatt. 

A considerable probability or the occurrence of 
traces of the sature on the earlier half of the last whorl 
of the form described and its relationship with Dh~l'-
1710 ('('flll' l 'tlriUIII sp. no\'. (see below), in which the ge
rontic part is down turned, are also indicative of the 
occurrence of a normal DidrlllocC'ras-like body chamber 
in "EP. !leafleri Hyatt. 

Distribution: Upper Campanian, Bo.l/ryc!Jocc/'{/s po
/rp/o(,[1I1I Zone, the Vist ula river valley. 

Dii!l'I}/o('('/'{{S 1'1Irilll71 sp. no\'. 

(PI. VI. Fig, . 1-7: PI. VII. Figs . 2I. ~2) 

" }95 1 Bo.\(r.rchocc'J'll\ {!O/I'/I/O I IIIII Roemer: Mikhail'H N.P .. PI. -I 
fil!s 25 - 27 (exclusil'cly). 

1966 D;,/"' /'( ICC' /,,,-' sp. nol'. BI,bZkiclI'icz: Blaszkicwio A., Tabk 
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HV/OIYPIIS. PI. VI. Fig,. I - 2 (IG 1.3 10. 11. 4). 
SlrulIlI11 IYl'iclIlII . Upper Campanian. BoslryciJoceras pO/YI'/OCUII1 Zone. 
Lom\" Iypicus. The Middlc Vistula rivcr va lley. Dorotka, outcrop 43 . 
Deril'(llio l1omin is . Vilr;II.1 (La!.) - \ariabl e. 

Diagnosis. Shell loosely coiled . Umbilicus of whorls 
medium- sized . The deflected part of coil makes up about 
a half of whorl. The pl ane of the deflected part forms 
a di st inct angle with the axis of normal spiral. The 
tubercles of early developmental stages of normal 
spiral reach considerable dimensions as compared with 
those or ribs . Two ri bs eac h diverge downwards and 
two to three each upwards from the tubercles of the 
lower row. The tubercles of the upper row connect 
rih; in pairs. Some secondary rih; a re not connected 
with the tuberc les of the upper row. In later stages, the 
dimensions of tubercles decrease, ribs are very fre
quently bifurcate in the tubercles of the lower row, 
secondary r ibs are as a rule connected with the tubercles 
of the upper row and th ere OCClU' simple rih; not con
nected with tubercles. The late section of a normal 
spiral d isplays on the whole si mple ribs with tubercular 
swellings arranged in two rows. The def1ected part 
of coil has m ore strongly developed tubercular swe ll
ings. which so metimes turn into d ist in ct tubercles. 

Material : IG 13. 11. 5; IG 890. 11 . 144; IG 1.310. 
11. 4, 81 - 99 ; MZ VIII Mc 644. 6X7. 1.422 . 

Description. The holotype is a loosely. dextrally 
coiled sp iral. comprising about 1.6 whorl. Umbi lical 
index of initial whorl amounts to 29 and that of terminal 
whorl to 26. Specimen is 61 mm. high. Wh orls a re higher 
than thick. except for a very sma lL terminal palt of 
spiral. which is slightly thicker than high. which. 
however. seems to result from a seco nd ary deforma
tion (the shell is yisibly shattered). At the cnd of a sector 
making up on e and a quarter of a whotl. tbe thick
ness amounts to 3 1 and the height 10 3~ mm .Th e traces 
01' suturl' arL' \ i~ih k 0 11 the \\ hole coil. e\cepl for its 

sma ll section (ahoul ~ of a whorl). Ornamentation 
l-l 

composed of ri bs and tubercles, the latter forming two 
rows. 

In the in ilial ~CL'tnr or coil ( = ~ of a \\ horl), tu-
(, 

bercks n:ach considerable d imensions as compared 
wi th the thickness of ribs. T\\-o rib ::. each diverge down
wards and l,vO to three eaeh upwards from the tubercles 
of the lower row. Two ribs each diverge both down
wards and upwards from the tubercles of the upper 
row. Some secondary ribs are not connected with the 
tubercles of the upper row. One of the primary ribs 
seem s not to be connected with any tubercle. 

T he dimensio ns of tubercles gradua lly decrease in 

the further seclor of thc co il (equalli ng + of a whorl) . 

One rib d i\e rges downward~ and lwo (on the who le) 
or one upwards from cach tubercle of the lower row. 
Bifurcate ribs either merge with one and the same tu
bercle of the upper row. rrom which one to two ribs 
di\ crb'C upwards, or one of them runs I'ree between 
the tubercles of this row. Simple ribs always merge 
with tbe tubercles of t he upper row. 1'1'0111 which on ly 
simple e lements of costulation also di\'erge upwards. 
Widely spaced primalY ri bs not connec tL'l..1 wi th tuberc les 
a re also prese nt. 

Simple rih~ . uSlI:t1ly \\ ith tuben,;ular ~ \\ ell i ll~s. occur 

on the whole on the remaining sector of a coil. It is 
only infrequently that bifurcate ribs are visible below 
the tuberc ular swelling of the lower row or secondary 
elements appear at the level of this row. The secondary 
elements display on the whole the tubercul ar swellings 
of the upper row. 

Ribs not velY thick. rounded. An insignificant 
reduction in costulation is visible in the terminal sector 
of coil between rows of tubercles. On the earlier whorl, 
the number of ribs between rows of t ubercles amounts 
to about 105 and on the la te r to about 95. 

The sinistrally coiled specimen (PI. VI, Fig. 5) 
makes up an incomplete whorl of a late septate part 
of coil. It di splays a distinct similarity in the develop
ment of particular e lements to the la te sector of the 
holotype (last sec tor of coiL according to the descrip
tion presented). from which it differs o nl y, but de
cis ively, in the number of its ribs (ahout 40 to a half 
of whorl) and outline of its whorl sect ions (compressed 
\'entra ll y. 47 I1U11 . thick and 20 nim. high at the end 
of the specimen). 

The specimen. presented in PI. VI. Figs 6 and 7. 
makes up part of who rl of a normal spiral and a down
turned sec tor of coil with its a perture preserved . It is 
sinis tra lly coiled. The deflected p,t11 corresponds to 
about a ha lf of whorl. The whorl sections of the initial 
sector of coil are compressed ventrally (at the beginn
ing of coil. it is 33 mm. thick and 20 (?) mm. high ). 
The last sector is compressed latera lly (th ickness: 
24 mm .. height : 44 mm.). In the development of costula
tion. t his specimen differs from the previous one in 
a somewhat smaller number of ribs (abo ut 35 to a half 
of whorl). In the development of tubercll Iation, part 
of the specimen, represent ing the normal spiral, cor
responds fa irly distinctly to the last sector of the previous 
specimen. the d ifference consisting in a more frequen t 
occurrence of very slightly developed tubercular swell
ings on ribs. The deflected pa rt di splays more strongly 
developed tubercular swellings of ribs, which are some
times even replaced by normal, fine tu bercles. also 
occurring in pairs. on particllla i· ribs . 

The speci men shown in PI. VII, Fig . 2 1 is a septate. 
dextrally and very loosely coi led whorl. The umbilicus 
constitutes 31 per cent of the diameter (47 m111 . ). Wh orl 
sec tions are compressed vcntrally. In the developmcnt 
of ribs . thi s specimen displays di stinc t analogies to 
that describe d above . In the development of tubercl es 
and their connection with ribs. it seems t o correspond 
to early sectors o f the holo type (its ornamentation 
is in places very poorl y preserved) . Diffe rence s may 
mostly consist in a la rger number of ribs not connected 
with tubercles and in the presence of const rictions. 
emphasized by the occurrence or more stron gly de
veloped element s of costul at ion . 

Remarks. Distinct d iffe rences between the holo
type and some remaining specimens arc obsened in 
the o utl ine of sections and number of ribs. The lack 
of st raligrap hic differences a nd fragmcn tary sta te or 
pn:serva ti on of mo:;t specimc ns uo not. however. a ll o\\ 
the present writer to erect a \ L'IX l r~lte ( ~I\(1 n . 

N.P. MikhailO\ 's fragmentary specimen seems to 
be contailH.'d within the range of variability marked 
out by the characters of the specimens described. 

The new spccie s displ ays considerable relationship 
with Didl'lllO('('/'U.\' !J('('clwri Hyatt. A. H ya tt's taxon 
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departs from that here described in an ellipsoidal coil
ing of the apical part of its coil. disappearance of tuber
culation. at least in late. if not middle. developmental 
stages. larger part of periodic ribs. not connected with 
tubercles. ornamentation of early stages and , finally. 
lack of some types of connection of tubercles and ribs 
observed in early developmental stages. 

In midlile development stages. the species described 
seems to display a strong analogy to a rorm identified 
by R.P. Whitfield (1902. PIs . 23 - 27) with "Hl!/i('oceras" 
simplicico.l'tatulI1 Whit field (R. P. Whitfield. 18~W. PI. 14. 
Fig. 4). which differs. however. in its gerontic stage 
in the development of tubercles and a different manner 
of connecting tubercles with ribs. Differences are also 
obser\'ed here in the shape of coil in conspicuously 
early developmental stages. 

Distribution: Upper Campanian. Bos!rychocera\' po
/yp/oculI/ Zone. the Vistula river valley. 

Dic(vI110Cl!/'{/S cf. seCOl!IIl!S (Young. 1963) 

(PI. V. Figs.4 and 6: PI. VII. Figs. 16 and 19) 

Material : IG 1.310. 11. 100; MZ VIII Mc 369. 

Remarks. More or less exact analogies between 
American specimens (K. Young, 1963. p. 42, PI. 3. 
Figs. 1-5; Pt 4. Figs. 4 and 8. Text-fig. 7s) and those 
found in the Middle Vistula ri\'er valley have been 
observed in the development of tubercles and ribs. 
way of coiling the shell and a general outline of whorl 
sections. As a matter of fact. the data published so far 
do not allow one for adopting any permanent. distinc
tive character. The conclusion on a permanent lack 
or bifurcation of ribs 'in the lower row of tubercles in 
the American specimens. which results from the text. 
becomes watered-down by an analysis of their illustra
tion. which seems to indicate that also this type of 
connection between tubercles and ribs does exist (K. 
Young. 1963. PI. 4. Fig. 8). 

Distinct relationships seem also to occur between 
K. Young's species and one of the specimens identified 
by C. Schlliter with the species Bos!ry('ho(,l!/'{/s po/.1'
p/OCUIJI (Rocmer) (c. Schllilcr. 1871 - 1876. PI. 34. 
Fig. I). In addition to analogies in the development 
of cost ulat ion. manner of coi ling and size. it displays 
a close similarity in the de\,elopment of tubercles them
selves and in the types of connection of tubercles and 
ribs occurring mostly in early and late developmental 
stages. 

Distribution : Upper CUlllpunian. Bos!r,l'('i1o('('l'lIs /10-
/.l'fJ/o(,UII1 and Di<~\'IIlO('('/'(/.I· d()JIl!~i{/lIlfll/ Zones. the 
Vistula river valley. 

Dil(1'1II0cer(/.1 d0l1e~i(fflll111 dOIl('~illlll1l1/ (Mikhailov. 1(51) 

(PI. V. Fig. I: PI. VII. Figs '} - 15. l~) 

1951 Bos/l'yc/w('(,J'(LI p"l.rp'oc/(IJ/ Roem~r ('.') \',11'. c/(I//(' : ;alltl Mik· 
hailo\'. Mikhailol' N .P .. p. 53. PI. V. Figs 23 - 24 (hololypC). 

1966 C;rro('('l'CIs dOI/('::;III//(1/I dOIl(' :;tlllw/J (Mikhailo\' ); B1aszkie
wicz A .. Table. 

('!) 1966 Cirro('(,J'IL' dOI,(':;ul/l/Jl/ "(,lIl/gUI'/C'II; (MikhaiIOl) ; Blaszkie
wicz A .. Tahle. 

Material: IG 11. 11. <)1: IG 234 . 11. 2X : IG 1.310. 
11. 101 -103 ; MZ VIII Mc 333. 416 - 417 . 1.445. 

Remarks. The original separation of N.P. Mikhai
lov's taxon is based exclusively on it'> holotype (N .r. 

Mikhailov. 1951. p. 53. PI. 4. Figs. 13-24), represent
ing mostly the earliest parts of a coil and constituting 
a loosely coiled. wide-umbilicus whorl. preceded by 
an erect sector. 

This specimen is accurately contained within the 
range of variability. determined by the characters of 
the presented. best preserved ones, which represent 
the same development stages (PI. VII. Figs . 10 - 12. 
14-15). 

In the present writer's concept of the taxon descrihed. 
which is debatable due to the fragmentary state of 
preservation of particular specimens. the following 
characters have been assumed as diagnostic ones : 
dimensions of coil. which as a rule are small; straighten
ing-up of the distinctly early paI1 of coil : spiral and 
on the whole loose coiling of the remaining part of 
phragmocone; coarse and widely spaced costulation 
in the foml of simple ribs. with a possibility of only 
infrequent bifurcation of ribs. both in the tubercles 
of the lower and upper row; smaH dimensions of tubercles 
as compared with the thickness of rib; and. as a rule. 
the lack of · ribs not connccted with tuhercles. 

or the materials. described in literature. the most 
distinct relationship to the specimens here presented 
is displayed by that distinguished by N.P. Mikhailov 
as BO.I·! /'.l'cho('l!/'{l\' polyp/ocl/m var. rellng{/r!l!lli nov. \'ar. 
(N .P. Mikhailov. 1951. PI. 3. Figs. 17 and 18). It consists 
of about 1.5 whorl of a tightly coiled normal spiral 
and a downturned gerontic parl of coil; lacking is 
perhaps only the apertural part. In the present state 
of knowledge, it seems that the systematic separation 
of this fonn from the taxon under study may be accepted 
only in the rank of subspecies. The lack of any proof 
for contacts with an earlier. not preserved whorl and 
a rarer bifurcation of ribs (in the tuhercl~ of the lower 
row) are the only characters differing the specimcn~ 
here presented . which represent late development stagc~ 
(PI. V. Fig . I: PI. VII. Figs . 13 and IR). from this form . 

Thc material from the Middle Vistula river vallcy 
inclllllcs a specimen (PI. VI L Fig. 17). prcviously idcn
tilled by the present writer as Cirrocl!/'lL\' do/ll!~i£lI/I/ll1 
/'(,l1l1ga/'feni (Mikhailov) (cr. synonymy). but which i~ 
to a considerable extent transitional between the holn
type of this subspecies. erected by N .P. Mikhailo\'. 
and the specimens described here. This specimen diffcrs 
from the holotype of Dicfl'/1/ocl!/,{/s dOlle~i(l/lllll/ }'e/l/l
gO/,!('lIi (Mikhailov) in a decisively rarer bifurcation 
or ribs and size of the coil. The last-namcd character 
diffcrs it. howcver. also from specimens identilied with 
D. dO/l('~i(l/llf/1/ dOI1l'=ia/lwl/ (Mikhailo\'). Tlx: strati 
graphic position of this spccimen is undoubtedly in
cluded in the range of the material related with D. do
nc ia/l U/1/ (ltl/l('~ ion 11/1/ (M i kha il ov). 

The separateness of the subspecific rank may he 
also assumed in the casc of specimens described from 
the Donets Basin. U.S.S.R. (N.P. Mikhailov. 1951. 
PI. 3, Fig. 19 ; PI. 4. Figs 20 and 11 : D.P. Naydin . 195LJ. 
PI. 4. Figs. L 3. 4) and identilied with a species. erected 
by E. Favrc. tha t is , Nosto('l!I'{/S (?) .I'ch/o('/ln{/chi (F,n re) . 
A tight coiling of the phragmocone. with a vcry frequcnt 
bifurcation of ribs in the tubercles of thc upper row 
are features characteristic of the last-named group 
of specimens. representing various stages. except only 
for very early ones. The material collected in the Middle 
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Vistula river valley (IG 1.310. 11. 105-108). represented 
by specimens illustrated in PI. VI I. Figs. 1 and 5 - 8 
and which, in addition to the characters named above 
differs maybe from those related with Dh~vmo('eras 
done::ianum (Mikhailov) also in a slightly higher strati
graphic position. should be also included in this group. 

D. densecoslalulI1 (Wiedmann) is a species which 
displays a distinct relationship with the taxon described . 

In relation to the taxon under study. considerable 
similarities are also displayed by D. stel'en.l'oni (Whit
field) (R.P. Whitfield, 1880. PI. 14. Figs. 5 - 8: 1901, 
Pis. 29 - 30). As compared with D. done::ianum (M ik
hailov), the North American species differs only in 
larger dimensions of its coil and a tighter coiling of 
the later part of phragmocone with , an occurrence 
of mostly simple ribs. 

Distribution: Upper Campanian. DidYlllo('eras do
ne::ianul11 Zone. the Middle Vistula river valley . Upper 
part of the Upper Campanian of the Donets Basin. 
U.S.S.R. 

Didymocera.l' densecostalul11 (Wiedmann. 1962) 

(PI. VII. Figs. 2 - 4) 

1871 - 1876 HI!Iet'OCl!riLI po/yp/OCWI1 .) Roemer; Schliiler C. (pars). 
p. 112. PI. 35. Figs . I -4 (hololype). 

1921 Di(~WI10C(!ra.l' sp. no\'. Spath ; Spalh L.F .. p. 249. 
1962 Cil'J'Ocerm (Cil'r oc('rtls) sch/oe!1hachi del1.I·C'('()SlCltulII Wiedmann: 

Wiedmann l .. p. 204. 
1966 Cirroc(!l'aI' cfo/I(': iCII/w// deliSeC{)SIClIUl// Wiedmann ; Blaszk iewicz 

A .• table. 

Material: MZ VIII Mc 371. 
Remarks. J. Wiedmann 's species is known only 

111 its early developmental stages. 
From Didymoceras donezianul11 (Mikhailov), dis

playing considerable relationship with it, it differs 
in the differentiation of the elements of tuberculation 
and different combinations of connection between ribs 
and these elements, as well as in a permanent lateral 
flattening of its whorl sections. These differing cha
racters relate it, at the same time, with D. /l0.l'll'el11ul/I 
sp. novo 

Distribution: Upper Campanian. Dh~\,I11()('el'(/s do
nezianul11 Zone, the Vistula river valley. Upper Cam
panian of the Federal Republic of Germany. 

Dic(vl11ocera.\· po.l'tremul11 sp. nov. 

(PI. VIII. Fig. 1- 6; PI. IX . Figs. 1- 6) 

.) 1951 Bo.\·lryclro('('/'lL\· "o/.1'/I/oc/II/1 Roemer var . .I'ch/O(,lIhclc/ii (Favre ): 
Mikhailo\' N. P. (pars). p. 51. PI. 3. Fig. 16. 

1966 Ciroc('/'((, sp. novo Blaszkiewicz; Blaszkiewicz A .. table. 

H%typu.l . PI. VIII. Figs.:2 and 5 (IG 1.310. 11. 6). 
StratuIII lypiclIlII. Upper Campanian. f)i{~l'lIIo('e/'(/s dOIU'=icIllCIIII Zone. 
Locus /.I1'icIIS. The Middle Vistula river valley. Ciszyca Gorna. outcrop 
107. 
f)eril'(ltio nOlllinis. POSlre1ll1/1 (Lal.) - the last. 

Diagnosis. Shell large, loosely coiled. Umbilicus 
of whorls of a normal spiral medium-sized, whorl 
sections tlattened ventrally. The deflected part distinctly 
U-shaped. with an apertural arm flattened laterally. 
The elements of tuberculation of the normal spiral 
and of the initial sector of the detlected part are in the 
form of distinctly developed tubercles or tubercular 
swell ings, the latter sometimes almost imperceptible . 

The bifurcation of ribs is on the whole observed in the 
tubercles of the lower row . 

Differentiated elements of tuberculation are also 
visible on the remaining sector of the deflected part. 
Some tubercles. both of the lower and upper row, 
resemble those of the " clavi" type. 

In the internal area (between the rows) the tubercles 
of the two rows are connected with two or three ribs . 
Two ribs each diverge on the whole from the tubercles 
and run towards the lower and upper lateral part of 
whorl. Ribs are fairly thick, about 25 of them occurring 
on the lower lateral side. 

Material: IG 12. 11 . 1-6; lG 2.)4. 11 . 40: IG 890. 
11. 153 - 164. 170 - 172; IG 1.3 10. 11. 6. 109-152 : 
MZ VIII Mc 340 - 341, 374. 

Description. The specimens under study represent 
various parts of coil , except for the conspicuously early 
sectors of phragmocone. The sector of coil, preceding 
the body chamber (or, at least its decidedly larger part) , 
makes up a loosely. dextrally or sinistrally coiled spiral 
(PI. VIII , Fig. 3; PI. IX, Figs.4 and 6). In this part of 
coil, the umbilicus of whorls is more or less medium
-sized (26 to 32 per cent ; better preserved specimens. 
which make up this part of coil , are secondarily flattened 
laterally) . Changes in the size of umbilicus are also 
found as elements of the ontogenetic development 
(the umbilicus of an earlier whorl , illustrated in PI. IX . 
Figs. 4 and 6, makes up 29 per cent of the diameter and 
that of a later whorl - 32 per cent) . Whorl sections 
are flattened ventrally, except for some not illustrated 
specimens, which make up fragmentary whorls of 
phragmocone flattened laterally, probably as a result 
of secondary deformations. Body chamber distinctly 
U-shaped (PI. VII , Figs. 2, 4, 5). The plane of body 
chamber forms . with the axis of spiral preceding it . 
a small angle of 20 to 30°. The sections of the initial 
sector of body chamber are flattened ventrally and 
those of the last sector - pronouncedly laterally (the 
initial section or body chamber is 42 to 55 mm. thick 
and 25 to 30 mm. high and the aperture 32 to 51 mm. 
thick and 46 to 64 mm. high). 

On the normal spiral and initial sector of the deflected 
part of coil, the elements of tuberculation are repre
sented by tubercula r swellings of r·ibs and by tubercles 
(PI. VIII, Figs. 5 and 6) . As compared with the thickness 
of ribs. tubercles are not very large and their outlines 
are more distinct in the lower row only. On some ribs. 
the tubercular swellings are very poorly visible. or 
cannot be discerned for sure. In most specimens, one 
rib each diverges downwards and two each upwards 
from the tubercles of the lower row. The divergence 
of two ribs each downwards and three each up;ards 
is also recorded in some specimens (PI. VII. Fil!. 4). 

The rest of the deflected part also displays differentia
tion in the elements of tuberculation , that is, tuber
cular swellings of ribs and tubercles proper. However, 
the tubercles occur here in both the lower and upper 
row and reach larger dimensions as compared with 
the thickness of ribs . Some of them distinctly resemble 
those of the "clavi" type . Two (most frequently) or 
one rib each diverge from the lower row downwards 
and two or (less frequently) three each - upwards . 
Two or three ribs each diverge from th e upper row 
downwards and two or (infrequently) one each -
upwards. 
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Ribs are not very thick, those occurring between 
the rows of tubercles are reduced. In mid-whorl, the 
number of ribs in the lower lateral area fluctuates be
tween 22 (PI. VIII, Fig. 6) and 27 (PI. IX, Fig. 6). The 
aperture is emphasized by the presence of one or two 
more strongly developed elements of costulation. 

Remarks. The species described differs from Dit(v
moceras donezianum (Mikhailov), the nearest strati
graphically of all species found in the Middle Vistula 
river valley, in larger dimensions, different form of 
whorls, more widely spaced ribs, variable development 
of the elements of tuberculation and occurrence of 
different systems of connecting tubercular elements 
with ribs. Larger dimensions, differences in the whorl 
sections, more wide ly spaced costulation and the occur
rence of different system s of connecting tubercular 
elements with ribs are also recorded in comparison 
with D. densecosta/um (Wiedmann), a taxon concurr
ing with D. donezianul11 (Mikhailov) and known only 
in its early developmental stages. 

A considerable similarity to the newly erected species 
is displayed by D. sornayi (Silva) (H .G. Silva. 1961, 
p . 20, Pis. 1 - 3), known perhaps only in its middle 
developmental stages. The African species differs mostly 
in the lack of differentiation in tubercular elements 
and in the occurrence of different systems of connect
ing tubercular elements with ribs. The shape, size, 
ornamentation a nd stratigraphic data of the specimen, 
described by N.P. Mikhailov from the Donets Basin, 
U .S.S.R . (cr. synonymy) and which presumahly is part 
of a body chamber, allow one to relate it with the 
species under study. 

Distribution: Upper Campanian, Dit~l'l11oce/'({s do
nezianul11 Zone , the Vistula river valley. Upper Cam
panian of the U.S.S.R . ('!) 

Gen us NOSlOceras Hyatt, 1894 
Type species Nos/oeems stanlOni Hyatt, 1894 

Diagnosis. See c.w. Wright (1957). p. L 224; M .K . 
Howarth (1965), p . 374 and the remarks. 

Remarks. Taxons, which are transitional between 
Nosfoceras Hyatt and Didynwceras Hyatt, include : 
Nostoceras (?) /1{/vorroensc (Shumard) (B . Wade, 1926, 
p. 184, PI. 61, Figs. 8-1 1, PI. 62, Figs. 1,2; L.W. Ste
phenson, 1941. PI. 83, Figs . 9-13). For comparison 
of the two genera - see the remarks on Ditfv/JIoceras 
Hyatt. In its loose coiling of shell , lack of a sudden 
deflection and a perfectly U-shaped body chamber. 
this species resembles forms of the genus Didymoceras 
Hyatt. With the genus Nosfoceros Hyatt it is related, 
on the other hand, by its stratigraphic position and 
a fairly small phragmocone. Also similar to type forms 
of Nos/oceras Hyatt seems to be a European species 
found in the Middle Vistula river valley, that is, NOSIO
ceras (?) schloenhachi (Favre). 

Anaklinoceras Stephenson (L.W. Stephenson, 1941) 
and PIanostoceras Lewy (Z. Lewy, 1967) may, accord
ing to current presentations, be interpreted as su b
genera of Nos/oceras Hyatt (C.W. Wright, 1957; 
T . Matsumoto, 1967; Z. Lewy, 1967, 1(9). 

Nostoceras po::aryskii sp. novo 

(PI. X, Figs. I - 5, S. 9. 11 - 15) 

1934 HamiIes l'iSIU/II(, Pozaryski in sched. (IG 12. 11. 7/1-16). 

1966 NOJIOCt'l"<LI' ristctflll' (Pozaryski in sched .J: Blaszkiewicz A .. 
p. 1,063. 

HO/OII·PUS. PI. X. Figs. 1- 5 (lG UIO. 11. 7) . 
SIratulII IypicCllII. Upper Campanian . N"-,(,,call., pO=lIryskii Zone. 
Locw' rypims. The Middle Vislula river \ alley. Piolra""in. outcrop I. 
D('(il'{nio nOll/ilCi.'. After Wladyslaw Pozaryski's name. 

Diagnosis. U-shaped part of whorl large. Sections 
of the apertural arm on the whole flattened laterally. 
Arcuate portion with tubercular elements in the form 
of spines. Arms with less strongly developed tubercular 
elements, which, on the apertural arm, constitute 
tubercular swellings of ribs only. In the lower lateral 
area of the arcuate portion, ribs are divided and form 
up to four secondary, bifurcate and virgatoidal, ele
ments. Some of these secondary ribs are not connected 
with tubercles. In the upper lateral area, the number 
of secondary ribs is smaller. The number of secondary 
ribs diverging from tubercles and running toward the 
middle of the siphonal area of the arcuate portion 
fluctuates from two to three. 

Material : IG 12. 11. 7/1 - 16 ; IG 889. 11. 120; IG 
1.310. I!. 7, 153 - 160. 

Description. The specimens described represent a ge
rontic, downturned part of coil and the last whorl of 
a normal spiral. The whorl of normal spiral is repre
sented only in the case of a specimen illustrated in PI. 
X, Figs. 11 , 13, 15, which also includes the downturned 
sector or coil. This whorl is secondarily deformed 
and preserved, only in small part, as a mold. The rest 
of it makes up an internal impression . The whorl is 
sinistrally coiled. Its umbilicus is wide and the whorl 
sections of the mold preserved are nattened ventrally. 
The traces of suture are visible on the whorl and on 
the transitional sector between it and the U-shaped 
part. 

The sector transitional between the last whorl and 
the U-shaped part is also visible on the holotype (PI. 
X, Figs . I and 5) . The coiling of the holotype is also 
sinistral and the traces of suture descend to the level 
of aperture. In the remaining specimens, the traces 
of suture have never been observed below the level of 
aperture. 

In the holotype and the specimen with the whorl 
preserved, the later part of the initial arm and arcuate 
portions are flatlened ventrally. I n part of the remain
ing specimens, these portions are flattened lateral ly 
(PI. X. Fig. 14). The sections of the apertural arm are, 
in all specimens, flattened laterally (the thickness and 
height of aperture fluctuate within limits of 16 to 21 
and 24 to 26 mm. respectively, amounting in the holo
type to 19 and 25 mm. respectively; the length of the 
apertural arm amounts to between 3.5 and 4.5 cm.). 

Tubercles on the U-shaped part of coil are large, 
except on the apertural arm, where they are pronouncedly 
smaller or turn into tubercular swellings of ribs. In 
the arcuate portion of the U-shaped part of coiL tubercles 
distinctly resemble spines. On the apertural arm, ribs 
are simple, except in the 'pecimen with the whorl of 
normal spiral preserved, in which a distinct bi- or tri
furcation of some ribs is observed between the rows 
of tubercular elements. 

A division of primary ribs into secondary. bifurcate 
and virgatoidal elements is frequently recorded in the 
lower lateral area of the arcuate portion. The number 
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of secondary ribs formed of a primary rib reaches three 
10 four and one of this elements almost always fuses 
only with a tubercle of the upper row or reaches an 
opposite lateral area. Secondary elements, formed of 
a primary rib, may merge with two different tubercles 
of the lower row. 

A total number of secondary ribs in the upper lateral 
area of the arcuate portion is always smaller. In some 
specimens, also including the holotype, considerable 
part of primary ribs here occurring is not subject to 
division. Two or three ribs each diverge from the 
tubercles of both the lower and upper row of the arcuate 
portion and run towards the middle of the siphonal 
area. 

On the initial arm of the U-shaped part of coil. 
none of it::; latentl areas displays any distinct and frequent 
tendency to the division of ribs below the rows of tu
bercles. In the holotype and most other specimens, 
on the whole two ribs each diverge here from the tubercles 
of both the lower and upper row and run towards the 
middle of the siphonal area . 

I n both lateral areas , primary ribs are very widely 
spaced and sharp over the entire U-shaped part of 
coil. The number of primary ribs occurring over the 
U-shaped part, determined by the level of aperture, 
fluctuates within limits of 20 and 22. The secondary 
elements, at least their later sectors, are less distinct. 
A decrease in the development of rib::; is also observed 
between the rows of tubercles, but on the apertural 
arm it occurs lo a very small extent. The aperture is 
emphasized by a less prominent element of costulation . 

In the sector preceding the U-shaped part of coil , 
the costulation becomes denser and lower. I n the holo
type, there occurs a bi- and trifurcation in the tubercles 
of the lower row and two ribs each diverge downwards 
and two to three ribs each diverge upwards from the 
tubercles of the upper row. The state of preservation 
of the remaining specimen representing this part of 
coil allows one to find only that two ribs each diverge 
both downwards and upwards from the tubercles of 
the upper row . 

Remarks. Among formally erected species, a con
spicuous simil arity to that described above is displayed 
by the North American species Nostoceras kernense 
(Anderson) (F.M . Anderson, 1958, p . 196, PI. 65, Fig. I) . 
The available data allow one to an equal degree to 
assume in this case both specific and subspecific (a geo
graphical subspecies'?) differences. F .M . Anderson's 
taxon differs from the specimens from the Middle vistula 
river valley in a constant division of its primary ribs 
into secondary elements in the lower lateral area of 
all sectors of the U-shaped part, with which the occur
rence of a larger number of ribs, not connected with 
the tubercles of the lower row, is related. 

A considerably similarity is also displayed by N. 
dracone Stephenson (L. W. Stephenson, 1941 , p . 413. 
PI. 82. Figs. 5 - 7 and 8 - 9), which differs, however, 
in a smaller number of secondary elements on the U
-shaped part of coil and a more Di((vl11oceras-l ike 
character of the deflection of the U-shaped part from 
the normal spiral. 

A specimen, illustrated in PI. X, Figs. 8 - 9 and 12 
and making up the U-shaped part of coil, differs from 
those described in the occurrence of only bifurcate 
elements in both lateral areas of the arcuate portion . 

At the same time, one of the two ribs is always poorly 
visible. It also differs in a smaller number of ribs, di
verging in the arcuate portion from tubercles and runn
ing towards the middle of the siphonal area . In addi
tion, it is marked by a very distinct lateral flattening 
of all sectors of coil and by a more widely spaced costula
tion. Induced, however, by its sporadic occurrence 
and concordance of its stratigraphic position, the pre
sent writer interprets this form as an extreme mor
phological variant of the taxon described. 

Distribution: Upper Campanian, Nos{oceras po::a
ryskii Zone, the vi stula river valley. 

Nos{oceras sp. 

(PI. II. Figs. 7. S: Pt. V. Fig. 2) 

Material : IG 12. 11. 8; IG 1,310. 11. 5. 
Remarks. As compared with Nos/oeeras po:a/"Vski 

sp. nov ., these fragmentarily preserved specimens differ 
in a conspicuously higher stratigraphic position and 
rounded ribs. 

On the other hand , parts of the coil preserved di s
play outstanding morphological similarities to N. sp. 
(J.B. Reeside, 1962, PI. 69, Figs.10 - 12) described from 
New Jersey, U.S.A. Remarkable analogies are also 
displayed by a material from Barra do Dande, Angola. 
related with Nosloceras hyalii Stephenson (M.K. Ho
warth, 1965, PI. 9. PI. 10, Fig. I). 

Distribution : Lower Maastrichtian, Be/el11ne!1a /((11 -

ceo/ala lallcC'o/a((( Zone, the vistula river valley. 

Nos((Jceras C!) sch/oenhaciIi (Favre, 1869) 

(PI. X, Figs . (J , 7, 10) 

'! 1850 Criocl'rlL\ plicmi!il' Kner; Kner R .. p. 9. Pt. 1. Figs J, Ja - b. 
I S69 Helicoct'rm Sch/ol'IJhachi Favrc: Favre F .. p . . j() 1'1. 7. Fi g, 

5a-c (holotype) . 
.) 1913a H e/t'roc(!r(/'I pnlyploC/lIl1 Roemcr ',var .1"(-h/(Jl'l1hac/ri Fa I're ; 

Nowak J., p. 358, Pl. 41, Fig. 14, PI. 44, Fig. 42. 
1964 Bus/ryc!roc{'/"m polyplocum .lclr/oC'lIh(lc/ri Fm're; Tsankol' T . V .. 

p. 151. PI. 3, Figs . 2 - 3. 
1966 Nos/oc('ml ( ?) sdrllll'l1hachi (Favre) : Blaszkicwicz A .. p. 1065. 

Material: IG 1,310. 11. 161. 
Remarks. The holotype makes up an incomplete 

whorl. As compared with the specimen presented, il 
does not display any clearly defined differences in the 
outline of whorl sections, manner of coiling and size. 
In regard to ornamentation, there also seem to be only 
insignificant quantitative differences in the frequency 
of occurrence of particular manners of connecting 
tubercles with ribs . A distinct similarity is observed, 
at the same time, in the stratigraphic position . 

R. Kner's and J. Nowak' s specimens may be re
presentatives of the early stages of E. Favre's species. 
Similar in the type of ornamentation and shape of coil 
seem to be also T.V. Tsankov' s specimens. 

Upper Campanian specimens from the Donets Basin, 
U.S.S.R., identified at present with E. Favre 's species 
(N.P. Mikhailov, 1951. PI. 3, Fig. 19, PI. 4, Figs.20 - 22; 
D .P. Naydin, 1959, PI. 4, Fig::; . I -4) are treated by the 
present writer as homeomorphic forms. They display 
only partial a nalogies to the species under study, differ
ing from it in a less massive ornamentation and occur
rence of different manner of connecting tubercles with 
ribs (cf. also the descriptions or these forms in remarks 
on Dh~rlJl()cef((s donC':i{l1l1l1ll done:iallu /11 (Mikhailov)). 
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Specimens from Madagascar, thus far identified 
with E. Favre's species (E. Basse, 1931, PI. 2, Figs. 
II - IS) seem to be more comparable with other forms 
of the Nostoceras, that is, Nostoceras mariateresianum 
Haas and (?) N. angolense Haughton (0. Haas, 1943 ; 
S. H. Haughton, 1924). 

Distribution : Lower Maastrichtian - Belemnella lan
ceolate/ lanceo/ala Zone , the Vistula river valley . Lower 
Maastrichtian of the U .S.S.R . Maastrichtian of Bul
garia (?). 

Fa1l)ily DIPLOMOCERATIDA E Spalh, 1926 

Genus Gl.rpw\"Occl'lI.\ Spath, 1')25 

Type species Hamites ruga/us Forbes in Kosamat, 
1895, p. 145 (49) (= Hamites indicus Forbes, 1846, 

p. 116) 

Diagnosis. See Wright C.W., 1957, p. L 227 ; Mat
sumoto T. , 1959-1960, p. 167. 

Glyptoxaceras ret rorsul/1 (Schli.iter, 1872) 

(PI. LV. Figs. 3 - 5) 

1871-1876 AIICY/O(,l'rctl' relfo/'SIIIII Schliiter: Schliiter C. p. <)7 . 

PI. 30. Figs. 5 - 7 \ LCl:llllype - L. f . Spath. 1925, p . J I) . I'i !!,. 
8-10. 

1925 G/nJlOXOCefm relror.\·I/111 Schliiter: Spath L. f .. p. 31. 
non 1951 Ancy/ocem~ re lrorSlIIl1 Schlliter ; Mikhailov N.P. , p. 87, 

PI. 5, Fig. 32, PI. 13, Fig. 56. 
non 1959 N(,(lIlcy/ocerm' /'elrO/'.Hlm Schliiter: Naidin D .P .. p. 182, 

PI. 3, Fig. 7. 
1966 G/yp loloxoce/,m ('!) relrorSlIl11 Schliiter: Blaszkiewicz A .. table. 

Material : IG 1,310. 11. 162. 
Dimensions in mm. (Table 4) 

Specimen L W H 
W/H 

R 
" 
" 

PI. LV, 67.4 11.6 16.7 69 5 - 7 

Figs . 3-5 
112.5 16.5 24.6 67 5 - 6 

Table 4 

Remarks 

The whorl di splays local 
secondary, asymmetric 

deformations 

Remarks. With an approximately the same maxi
mum height of section, the specimen described departs 
from the lectotype in a more crioceratoid coiling of 
shell. In addition, its section is more oval in outline 
and ribs turned decidedly posteriorly in contrast to 
their almost rectilinear trace in the lectotype . There 
are also certain differences in the stratigraphic posi
tion, which in the case of the Polish specimen is un
doubtedly lower. Similar differences in the manner 
of coiling, outline of sections and course of ribs have 
also been found when comparing the specimen under 
study with C. Schliiter's another specimen (1871 - 1876, 
PI. 30, Figs . 9-10), marked by a decidedly smaller 
·maximum height of whorl and identically located as 
the lectotype. Accurate analogies occur, on the other 
hand, in comparison with C. Schliiter' s third specimen 
(1871 - 1876, PI. 30, Fig. 8), whose st ratigraphic posi
tion is , like that of the Polish specimen, lower than 
the position of the lectotype. The relations mentioned 
above may be a basis for adopting temporary sub
specific differentia tion withi n the range of Glyptoxo
ceras re/rorsul11 (Schli.iter) . 

Distribution : Lower Campanian, Goniateuthis qua
drata Zone, the Vistula river valley. Lower and Upper 
Campanian of the Federal Republic of Germany. 

Genus Neancyloceras Spath, 1926 
Type species Ancyloceras hipzmc/atum Schliiter, 1872 

Diagnosis. See C.W. Wright, 1957, p. L 227. 

Neancylo('(!/'(/s phal(!rClfUI11 (Griepenkerl, 1889) 

(PI. XI. Figs I. :!. 4 - 8: PI. XII. figs. 1- 4. 6 - 9) 

') 18K5 Am·.I'/o('( ·/'t/l'! "'cglll .. , Moh.:r!! : Moberg J.C . p. JO. PI. 3. fig . 
lOa . b . 

1889 flLl/ll ilc., ,,/w/crct/I/.' (iricp.:nk~ rl : Griepcnkerl 0 .. p. 406. 
PI. 44, Fig . 3a - i, PI. 45. Figs . 3. 4. 

non 1912 H amile.1 "Iw/era/ur Gricpenkerl: Lopuski c., p. 182. PI. l. 
Figs. I , 2. 

1913a Allisoceras ('!) e/l!f(a/lV Moberg; Nowak J. p. 384, PI. 40. Fig. 7. 
1966 ,vea/1 c.l'/()l'I!/'lL~ pha/eralUm p/w/era/IIIII (Griepenkerl); Blaszkie

wicz A .. table. 
1966 Nl!alll'y/oC'l!ras p/llI/er{([ulI1 (Griepenkerl) suhsp. novo Blaszkie· 

wicz ; Blaszkiewicz A. , table. 

Type. O. Griepenkerl's specimen (1889, PI. 45, 
Fig. 3) has been designated by the present writer as 
a lectotype. 

Material : IG 13. 11. 6-12 ; IG 889. II. 10, 15, 17, 
24, 45-46, 48, 54; IG 890. Il. 21, 26-27; IG 1,310. 
I l. 2, 163 - 207. 

Dimensions in mm. (Table 5) 
Table 5 

Specimen L W H W/H "" R 

PI. XII. Fig. 4 20.5 7.0'! S. 2·) 85 Y' 
PI. XL Fig. 2 52.0 - 9.6 - 3 - 4 

PI. XI. Fig. 5 W.O 5.0. 10.7 46 3 - 4 

PI. XL Figs. I. 4 140.H 12.1 23.0 52 4 - 6 

PI. XII. Fig. 3 51.0 10.0 ~4.J 41 5 

PI. XII . Figs. 1-2 99.0 19.0 .~6 . 5 51 8 

PI. XII . Figs. 6. 7 ~D . 5 20. r .~ H.4 52 S 
PI. XL figs . 6, 8 79.0 20.0 41.5 49 X 

PI. XI Fig. 7 105.9 - 52 .7 - 7 

PI. XII , Figs. 8- 9 19!U 28.5 51.0 55 7 -8 

Remarks. The Iectotype is here an only specimen, 
giving sufficient basis for interpreting the specimens 
presented as one species and, at the same time, for 
assuming that they represent coils, composed of several 
(at least five) rectilinear sectors, arranged parallel 
to each other in one plane and connected by arcuate 
joints. There is, however, the possibility that there 
occurred only small differences in the number of straight 
sectors between particular individuals. 

The lectotype and the remaining materials, described 
in literature, do not include, like the specimens from the 
Middle Vistula river valley, the initial, earliest part 
of a coil. In the light of the indications resulting from 
the known materials, it seems, however, unlikely tha t 
the earliest part of coil might not also constitute a recti 
linear sector. Nevertheless, the manner of coiling the 
initial sector of a complete coil is probably variable. 
The lectotype, beginning with an arcuate portion, 
whose initial section is 5 mm. high, probably represents 
a form in which all sectors of coil, including the arms 
of the arliest pair, are not tightly coiled (as indicated 
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by the size, shape and si tuation of the arcuate portion 
as compared with the other part of coil, loosely coiled 
and composed of three straight sectors connected by 
arcuate joints, as well as with a final , arcuate, small 
part). The Polish material or, at least its part, represents, 
unquestionably opposite relations. As follows from the 
description, both sectors of arms of the first pair, pre
served are always tightly coiled , althouh in some cases 
this may be Cl result of secondary deformations . 

The material known thus far is undoubtedly lacking 
specimens with a gerontic aperture. The whole of the 
available data allows one, however, to believe tha t 
all parts of a coil, with their sections more than 40 mm. 
high, represent a gerontic chamber, which includes 
two straigh t sec tors connected by an arcuate part. In 
regard to the lectotype, it seems to represent only 
a phragmocone (a maximum height of sections amounts 
to 28 mm . and a trace or a single septum is most likely 
to occur in the terminal part of the last, straight sector) . 

Also noteworthy is the fact that the present writer's 
material proves the existence of a distinct intraspecific 
variabi lity, occurring at least in later ontogenetic stages 
and involving the dimensions of ribs connected with 
tubercles (in this writer's former work, these differences 
were interpreted as subspecific; cr. synonymy). 

The specimen, on which Ancyloceras? e/egans Mo
berg (cr. synonymy) is based, may belong to the species 
described. The name A. elegans Moberg may, therefore, 
turn out lO be a senior synonym of the name Hamiles 
phaleratus Griepenkerl. J. Moberg's specimen has , 
however, been poorly and only fragmentarily preserved 
and a definite solution of this problem requires analyz
ing further materials coming from the same locality. 

Distribution : Upper Campanian. Neancy/oceras pha
leratul11 Zone, the Vistula rive r valley and of the Mie
chow trough. Upper Campaniim of the Federal Re
public of Germany and ~weden (?) . 

Neancy/oceras sp . 

(PI. LV. Fig. 2) 

1%6 Nl!wlcy/o('erm ~r. no\'. Blaszkiewicz : Blaszkicwicz A .. table . 

Material : IG 1,310. 11. 208. 
Dimensions in mm. (Table 6) 

Specimen I. w H W/ H" " R 

PI. LV 72') ~4 " 34.4 69 7 

Fig. 2 

T ab le 6 

Rem" r", 

.-\ secondary. bilaterally 
,ymmetric deformation 

Remarks. This fragmentary specimen displays, in 
its shape, a considerable similarity to the straight, 
late part of coil of NeullCy/oc(,J'{/s phaleralul1I (Grie
penkerl). The differences consist only in a larger degree 
of ventral Oattening in the form described . In the develop
ment of ornamentation, on the other hand, many more 
differing characters have been found, that is, a per
manent connection of particular ribs with single tu
bercles, absence of differentiation in the development 
of ribs themselves, lack of any visible decrease in the 
prominence of ribs, their bifurcation on the ventral 
side and, finally, an anteriorly oblique course of ribs 

in the form described . In addition, its stratigraphic 
position is somewhat higher. 

In the development of its ornamentation and in its 
strati graphic position, this form, more closely than 
O. Griepenkerl's species, resembles the type of the 
genus Neancy/oceras Spath. 

Distribution : Upper Campanian, Bostrychoceras po
Iyp/ocum Zone, the Vistula river valley. 

Neancy/oceras bipunctatum (Schliiter, 1872) 

(PI. XII. Fig. 5) 

H!7 1 - 1876 A Jlc )'/ocerm hipllI1Cra/1I111 Schliiter : Schlliter C . p. 98 , 
PI. 29, Figs . 1- 3. 

1926 Newlcy/ocef((l' hipUilC[tt[1I/1/ Schliiter ; Spath L. F .. p. 80. 
1951 A llcy/o('efas hipUIlC/II/UlI I Schliiter; Mikhailo\' N.P .. p. 88. 

PI. 16. Figs. 66 - 71. 
1959 Neallcy/ocerm hip/lI1C/all/lll Schlliter: Naidin D.P .. p . 182. 

PI. 3. Fig. 6. 
1966 Ne(fllc.l'/o('erm hip/II1C/ClilIlII Schliiter; Blaszkiewicz A.. table . 

Type. C. Schlliter's (1871 - 1876) specimen, PI. 29, 
Fig. 3 has been designated by the present writer as 
a lectotype. 

Material : I G ) ,310. I I. 209. 
Dimensions in mm. (Table 7) 

Specimen L w 

PI. XII, Fig. S 34 4.7 

Table 7 

H W/H"" R 

10.6 44 4 

Remarks. In the manner of coiling and relationships 
between particular elements of ornamentation, the 
specimen from the Middle Vistula river valley is accu
rately or fairly well comparable to part of the coil of 
a specimen from the Donets Basin, U.S.S .R ., correspond
ing to it in the size of its sections (N.P. Mikhailov, 
1951 , PI. 16, Figs. 66 - 67) . Distinct differences observed 
in the proportions of the thickness and height of whorl 
seem to result exclusively' from a secondary lateral 
deformation of the specimen presented. 

As compared to part of the coil of lectotype, similar 
in the size of its sections, a s well as to the remaining 
specimen, illustrated by C. SchWter, the specimen from 
the Middle Vistula river \alley differs fairly distinctly 
in a smaller ratio of the width of intercostullar spaces 
to the width of the ribs themselves , which in the German 
specimens amounts to about 2. Differences occurring, 
in addition, in the outline of sections are comparable 
to those observed in the case of the specimen from the 
Donets Basin . 

Neancyloceras aff. hipunctatul11 (Schliiter), a form 
found in the Middle Vistula river valley, seems to be 
closely related with C. Schltiter' s species. 

Distribution: Upper Campanian, DidYll10ceras "0-
ne:::ianul11 Zone, the Vistula river valley. Upper Cam
panian of the U.S .S.R. and the Federal Republic of 
Germany. 

Neal1cy/oc{'f(fS afT. hiplll1Cl£ltulI1 (Schhiter, 1872) 

(PI. Xl. fig . .1) 

1966 .""t'lIlIc.rlon' /'lL1 aft: I>iI'UlIC/tI!1II11 Schliitcr: Bh\ ~/.k ic\V icz A .. table. 

Material: IG 1,3)0. 11. 110. 
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Remarks. This fragmentarily and unilaterally pre
served specimen, without any traces of suture, decidedly 
differs in its larger size from the gerontic part of coil 
of Neancy/oceras bipUllctatum (Schliiter) known only 
in its lectotype. At the same time, this specimen is 
marked by ribs, which are less prominent and sharp 
as compared with those in all specimens related with 
C. Schli.iter's species. In addition, its stratigraphic posi
tion may be higher than that of all these specimens. 

Distribution: Upper Campanian of the Vistula river 
valley, top part of the Di{~rmoceras c/one::iallulIl Zone. 

Genus Dip/o1l1(}ceras Hyatt, 1900 

Type species: Bacu/ites cylilldrac('({ Defrance, 1916 

Diagnosis. Sec C.W . Wright, 1957. p. L 227. 

Diplomocerm cy/indracl!wll /vO\'iense Mikhailov, 1951 

(PI. UV. Fig. 4) 

11161 HUJllil ('.\ lyli"dl"l/ ("('1lI d ' Orbigny : Binkhorst .I.T.. p. 36. PI. 5b. 
Figs. 6. 7. 

186,} /lol/lil /'.\' cy!illl /l"l/n'LL\' Defrance: Favrt! E .. p. 26. PI. 7. Fi g. 1. 
1,}l3a Humil !!s cy!illdrac('II.\ Defram:e : NOlVak l . p. ~8:) . PI. 41. Fig. 10. 

(ho!otype) PI. 43. Fig. 35. PI. 45. Fig. 47. 
1,}51 Dip/omocerm cy!i/u/roc!!l/IJ/ Defr. var. it'o"iellSC' M ikhailol': 

Mikhailo\' N .P .• p. 42. PI. 2, Figs . 7. 8. Text-lig. 11. 
1,}53 Hamil !!.1 cy/illdrac£'//.I Derrance; Petkowic K .. p. 33. PI. 6. 

Figs. I. 4 - 6. 
1964 Dip/ol1l(lc('rlLl' cy/il/(/l"l/c!!lIJ11 (Derrance): Tsankol' T. V .. p. 152. 

PI. 4. Fig. :). 
1,}66 Dip/omon'l'ILl c,r/illl/ro('('II.1' /1'0 "i('/1.1i.\' Mikhailo\' : Blaszkil!wicz 

A .. table. 

Material : MZ VII I Mc 1390. 
Remarks. This unilaterally preserved specimen dis

plays a set of features characteristic of N ,P. Mikhailov 's 
taxon. As compared with the nominative subspecies, 
N .P. Mikhailov's taxon has pronouncedly closer costula 
tion (cf. the comparison of MJ.L. Defrance's species 
with other taxons, see below) . 

Distribution: Upper Maastrichtian of the Vistula 
river valley and the Miechow trough. Maastrichtian 
of the Netherlands, the U.S.S.R., Bulgaria and Yugo
slavia. 

Dip/ol11oCl!f(Is cylindraceul11 cyC/indraceu/II (Defrance, 
1916) 

(PI. LIV. I· it!. 2: PI. LV. Figs. 6. 7) 

1840 - 1842 1I0Illil!!.\' cy/il/(/rct{'(' II.\ Dcrrancc; d ' Orbigny A .• p. 551. 
PI. 136. Fig,. 1 - 4 . 

" 1871-1 876 ilallliles er. cylil/(/l'l/cl'lI.1 Dcrrance ; Schlliter C . p. 103. 
PI. 31. Figs, 10 -14. 

" 1951 Dip/OIII()C(,I'lLI' cC cyline//'(/cl'uIII Dcrranee: Mikhailov N .P .. 
p. 41. PI. :) . Figs.'} - 10. 

1,}66 Dip/ol1l() ('C'I'lL' ("l i lle/run' lLI cy/indracC'I(' Defram:e: Blaszkie
wicz A .• table . 

Type. MJ .L. Defrance did not illustrate his species 
and gave its only general description (cL C. Schliiter, 
1871-1876, pp. 103-104). In conformity with con
temporary elaborations (N.P. Mikhailov. 1951, p. 41 ; 
L.F. Spath, 1955, p. 17) , specimens described in A, 
d'Orbigny's work (1840 - 1842, p. 55 L PI. 136, Fig~. 
1- 4) have been adopted by the present writer as type 
specimens. 

Material : IG 1,310. 11. 9 ; MZ VlJ[ Mc 530. 

Dimensions in mm. (Table ~) Taille 8 

Specimen L W H 
W/ H ~ RC'l11ar~ , I 

PI. LV, Fig. 7 113.7 20.0 46.7 41 6 - 7 Scwndary lateral 

PI. LV. Fig. Cl flattening of th~ 

lJ2.3 ~X .. 1 55. Cl 511 10 coil 

PI. LIV. Fig. 2 92.4 :' 1.5 "! 611.(, X~ l) 

Remarks. In the development and number of their 
ribs . the specimens here presented fairly accurately 
correspond to an illustration of ornamenta tion in speci
mens from Normandy, France, published in A. d'Or
bigny's work . Also the sections of a specimen without 
any trace of deformation (PI. LIV, Fig, 2), resemble 
those shown in d 'Orbigny's illustration of a section . 
As compared with specimens, illustrated by C. Schliiter 
and N .P. Mikhailo\'. the specimens described display 
a certain inconformity in the number of ribs, which 
is smaller. 

According to N .P. Mikhailov's interpretation the 
distinguishing feature relates the specimens named 
above to Dip/ol11ocC'/'{/s ('l'/indracC'ul11 /l'oviellse Mik-
hailov . . 

Dip/oll1o('eras /lotahi/e (Whitea ves) (J. L. Usher, 1952, 
PI. 29, Fig. 2 - an illustration of the holotype. Pis. 30 
and 31, Figs. 26 and 27; D.L. Jones, 1961 , PI. 71 ; 1963, 
PI. 21, Fig, I) seems to differ from M.J .L Defrance's 
species in a less sharp costulation, D. !amhi Spath (L. F. 
Spath, 1953 . PI. 2, Figs. I - 3) displays similar features 
of ornamentation as those of J.F. Whiteaves' species. 

Distribution: Upper Maastrichtian. Hop/os('(lphit l!s 
cO/1strictlls cra.l'.I'lIS Zone, the Vistula river valley. 
Maastrichtian of France. the U.S.S.R, and the Federal 
Republic of Germany ('?). 

Family SCAPHITIDAE Meek. 11176 

Genus Trach,l'sCllphitC'.I' Cobban and Seolt. 1964 

Type species Tr((chysclIphi/es rehirdellsis Cobban and 
Scott, 1964 

Diagnosis. See W.A. Cobban and G . R. Scott, 1964. 
p. E 6. 

Remarks . The taxonomic position of the species 
Trachyscaphilr!.1 ('!) gihhus (Schli.iter). found in the 
Middle Vistula river valley, is obscure, a fact also 
assumed by the authors of the genus Trac/7ys('aphitl!,I' 
(W.A. Cobban and G .R. Scott , 1964, p . E I) . Occupy
ing a very low stratigraphic position, C. Schliiter's 
species differs from the remaining forms of Trachysca
phites Cobban and Scott in a lack of tuberculation over 
a considerable. exposed part of normal spiral, lack 
of tuberculalion on the siphonal area of coil, as well 
as distinctly variable number of the rows of tubercles . 

TrachY.I'cClphitC's .Ipi lliger .l'piniger (Schliiter, 1872) 
(PI. XIII. Figs. I - ~ . 5 and 7) 

187 1 - 187(-, Sntphill's .ljJilligel' Schlliter: Schlliter C. p. !Q, PI. 25. 
Figs. 1-3. 4. 5 ('?) . 

1885 Sl'lIphill's spilliger Schliiter : Moberg l.P., p. 28. PI. 3. h!!' 
6:.1 -b. 

1':166 S('(/p"il'~I' .lpilligC'I' .l'pil1igl'I' Schlliter : Blaszkiewicz A .. table . 
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Type. C. Schluter's (1871-1876, PI. 25, Figs. 1-3) 
specimen, has been designated by the present writer 
as a lectotype. 

A hooked part of coil. reconstructed on the basis 
of another specimen, is shown in the illustration (in 
Schliiter's work). 

Material : IG 12. II. 9-10, 86 : IG 889. H. 7, 14, 
18 ; IG 1310. 11. 211 -212: MZ VIII Mc 363. Environs 
of Miechaw : IG 1,310. 11. 213 - 222. 

Dimensions in mm. (Table 9) 
Remarks. The specimen, presented in PI. XIII, 

Figs. I - 2. displays a conspicuous similarity to the 
lectotype, from which it differs, however, in a character 
worthy of emphasizing, that is, in a less prominent 
costulation on its shaft. The reduction of costulation 
on the shaft is a general feature of the entire material 
here described and in some cases it is very strongly 
emphasized. Polish specimens display a developmental 
tendency which is most strongly expressed in Tra
chyscaphitcs .I'piniger porch; (Adkins) and T. spiniger 
leVlIlincllsi.\ Lewy, separated as geographical subspecies 
(W. Adkins, 1929: K. Young. 1963 : W.A . Cobban 
and G.R. Scott, 1964: Z. Lewy, 1969). The lack of 
costulation on most part of body chamber is a character 
which differs the two subspecies from the nominative 
one. Besides, the first of them frequently differs in 
a stronger development of tubercles and smaller size 
of coil. The second, represented by a single specimen 
only, differs in a wider umbilicus of its phragmocone. 

In acidltion to the lack of reduction in costulation 
of the shaft. C. Schluter's second specimen (1871 - 1876, 
PI. 25, Fig. 4) differs from Polish specimens in the pre
sence of a distinct curve of its dorsal margin. The remain
ing characters allow one to relate it, however , with 
the subspecies described . A fragmentary state of pre
serva tion or an indistinct ill ustration of the rest of 
the material mentioned in the synonymy are the main 
causes of doubts concerning its taxonomic position . 
A comparison with T. spiniger posterior subsp . no\'. 
is included in the remarks on this taxon . 

T. praespiniger Cobban and Scott (W.A. Cobban 
and G .R. Scott, 1964) is a closely related taxon. whose 
stratigraphic position is, in all likelihood, lower. This 
species differs in a smaller number of rows of tubercles 
both on the body chamber and phragmocone, the 
latter having on the whole one row of tubercles only. 
In addition, it differs in a more widely spaced costula
tion. 

Distribution : Upper Campanian Ncancl'c/oceras pha
leralwlI Zone, the Vistula river valley . Upper Campanian 
(lower part) of the Miechaw region. Upper Campanian 
of the Federal RepUblic of Germany and Sweden (?) . 

Trachyscaplzites spiniger posterior subsp. nov o 

(PI. XIII. Fig.. 4. PI. XIV. Figs. I - 7. PI. XV. Fig:, .2. 3. PI. XXX . Fig. 2) 

1840-1841 Smphile' plllchcrrillllls Rocmer : Roemer F .A .. PI. 14. 
Fig. 4. 

Spe,imen LS WS Th H, 

PI. XIII . Fig . 3 71.:'i - 241) " 26.0 

PI. XIII . Figs. 1- 2 xS') 75.2 .' O,S'! YJ.7 

1915 S("(lphil(~\ .ll'ini~er Schlliter; Frech F .. p. 564. Text-fi g. 13 . 
.) 1951 A C(lI1lho.H·Clphill.'.1 spiniger S<.:hliiter ; Mikhai lov N.P .. p. lOO. 

PI. 19. Fig. 92 . 
1966 Twchr.I"("Clphi/es spinig('l" (Schliiter) subsp. no\". Blaszkicwicz ; 

Blaszkiewicz A .. table. 

Ho!ot,rpus. PI. XIV . Figs. 5-7. IG UIO. 11. 10. 
Slralwl1 t,rpic WH . Upper Campanian . Bu.llry clwccras po/yp/OCUIIl Zone. 
L oells lypiclI.I . The Middle Vi sllIla ri\\.:r \ a l1t:y. Suicj llw. outc rop 22. 
Der i l'alio I/omii ;is. Posterior (LaL) - posterior . 

Diagnosis. Shaft slightly exceeding phragmoconc. 
Apertural angle about 11 SO. Four pairs of rows : latero
umbilical. lateral, 1ateroventral and ventral are formed 
by tubercles on the exposed sector. The largest tu
bercles, representing the ··clavi" type, occur in ventral 
and lateroventral rows of shaft. The arrangement of 
tubercles in adjacent rows is mostly asymetric. The 
number of free ribs. running between tubercles of one 
and the same row of the exposed part of phragmocone 
usually does not exceed one . No ribs of this type occur 
on the \vholc on the shaft. 

Material: 10889. 11. 28 . 41. 51 - 53. 58 - 61; IG 
8.90. 11. 25, 30, 31, 72, 90 ; IG 1,310. 11. 10.223-249, 
251 - 260 ; MZ VIII Mc 420, 688, 1379, 1389. 

Dimensions in mm. (Table 10) 
Description. The holotype displays an insignificant 

loss on its ventral side and on the sides of the transi
tional zone between the shaft and normal spiral. The 
umbilicus of phragmocone is very narrow. Shaft slightly 
exceeding phragmocone. Dorsal margin of shaft straight. 
Apertural angle - 115°. Exposed sector of coil laterally 
convex, ventrally rounded. Sections wide (the specimen 
displays, however, secondary deformations). The highest 
section occurs in shaft, the thickest in the transitional 
zone between shaft and hooked sector. Four pairs 
of rows of tubercles. lateroumbi lical, lateral, latero
ventral and ventral, occur on the exposed part of coil. 
The largest tubercles, representing the " cht \ i" type, 
occur in ventral and lateroventral rows of shaft. The 
arrangement of tubercles in adjacent rows is mostly 
asymmetric. On normal spiral and the hooked sector, 
tubercles are closely spaced , the spaces growing wider 
towards the middle of shaft. Ribs appear at various 
levels of the side. Those beginning above the umbilical 
margin are intercalatory or furcate in character. The 
furcation starts as a rule in tubercles. 

No more than one ribs runs between the tubercles 
of the same row on a normal spiral and mostly no 
such ribs occur on the early exposed part of this spiral. 
On the shaft, costulation is conspicuously reduced. 
No ribs running between the tubercles of the same 
row are as a rule observed in this place. Almost all 
of them either fuse with the tubercles or the nearest 
row. or disappear at the level of these tubercles. On 
most part of the ventral side of shaft , costulation is 
lacking also between the rows of tubercles. On the hooked 
sector. ribs on the whole do not occur both between 
the tubercles of the same row and between particular 
rows. 

Table 9 

\V, W/ H,"" H, W . W,I H," .. H , w .. \V/ H,";' 

22.4 !<6 - ~J :! '! - - - -
21.0 52 4H 25.6 53 - - -




