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Summary

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 [ar described
sequences of that area’s Campanian 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 —Carpa-

thian area of Poland. The applicability of these zones exceeds. of
course. the boundaries of this region. in particular the Bostrycho-
ceras polyplocum. Didymoceras donezianum and Nostoceras sp.
nov. 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 0o general
ones. which should be replaced by a 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 paper.

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 include a monographic
paleontological description of ammionites, the know-
ledge of which has hitherto been based on contributory
taxonomic publications. Some part of paleontological
descriptions is also based on materials coming from
the Roztocze Region and the Miechow trough, in-
dispensable for a more complete documentation of the
taxonomic conceptions here presented,

The selection of the region of studies was induced by
a classical position of the Campanian and Maastrichtian
outcrops 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. Maczynska, Dr. Z. Modlinski, Dr. E. Po-
piel-Barczyk, Professor K. Pozaryska, Professor W. Po-
zaryski, Mr. A. Sokotowski M.Sc., and Dr. 1. 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 Dr. 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. Popiel 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 Wiadystaw 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 THI" MIDDLE VISTULA RIVER VALLEY

The first publications devoted to these studics in-
cluded those by J.B. Pusch (1836, 1837), K. Jurkiewicz
(1872). J. Siemiradzki (1886). J. Trejdosiewicz (1893).
as well as by J. Siemiradzki and E. Dunikowski (1891).

N. Krishtafovich'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 existence 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: Bostrychoceras po-
Avplocum (Roemer), Trachyscaphites spiniger (Schliter),
T. pulcherrimus (Roemer) and of the Lower Maastrich-
tian such as the group of Acanthoscaphites tridens (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, 1912) 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 perfidus Grossouvre, Anapachydiscus wittekindi
(Schliiter), Hoploscaphites constrictus crassus (Lopuski).
H. angulatus (Lopuski) and Acanthoscaphites varians
(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 (1913a.
1913b, 1917). who added to it such species as: Belem-
nella lanceolata (Schlotheim), Belemnitella junior No-
wak, Acanthoscaphites? roemeri (d’Orbigny) = A. ? -
herculatus (Giebel), *“*Anisoceras™ elegans Moberg (="
Neancyloceras phaleratum (Griepenkerl)) and Pachy-
discus kaliszanensis Nowak.

J. Samsonowicz's publications (1932a. 1932b, 1934)
constitute a significant stage in studying the range of
particular species ol the genus Goniorcurhis that is,
G. quadrata (Blainville) and G. granulata (Blainville).

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 kaczi-
miroviensis (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. Pozaryski,
1951). This was connected, among other things, with
an introduction of relatively numerous newly recorded
cephalopods (see Table 1) 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. Pozaryska (1953) gives a pa-
leontological documentation of Sphenodiscus binckhorsti
Bohm and Placenticeras whitfieldi Hyatt (=P. meeki
Bohm), ammonite species first discovered in this profile.

K. Pozaryska'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 stratigraphic
scheme. This group of publications also includes W. Po-
zaryski's and E. Witwickas (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 1).

A. Radwanski’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,
Belemmnitella pracecursor mucronatiformis Jeletzky is pro-
ved by M. Jamiotkowski (1961). Z. Modlinski’s and
A.B. Sokotowski'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. Pozaryska’s studies
on the foramifers, occurring in the transitional stages
between the Cretaceous and Tertiary (W. Pozaryski
and K. Pozaryska, 1960: K. Pozaryska, 1965), introduce
fundamental changes to the interpretation of the strati-
graphic position of the limitary lithological 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 findings as
compared with contemporary interpretations of index
cephalopods. Comprehensive paleontological works,
concerning brachiopods (E. Popiel-Barczyk, 1968) and
bryozoans (T. Maryanska, 1969), appeared in 1968 —
1969. So far obtained results of studies in lithology.
sedimentation and biostratigraphy were summed up

in S. Cieslinski’s and W. Pozaryski’s (S. Cieslinski and
W. Pozaryski, 1970), K. Pozaryska's (W. Pozaryski
and K. Pozaryska, 1970) and K. Wyrwicka's (S. Cie-
$linski and K. Wyrwicka, 1970) papers. Regional
structural elaborations concerning the Vistula river
valley, based on data from several borings 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 southem border of the area
under study, we have presumably to do with a con-
siderable flexure of strata (the flexure of Wesolowka,
W. Pozaryski, 1948), intersected by the right bank
of the Vistula river valley in the northem part of Swie-
ciechow and — by the left bank — between Weso-
lowka and Sulejow.

A zone of dislocation lowering the strata in the
area west of the Vistula’s banks between Pawlowice
and Kamien (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 Jozefow, 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 Kiludzie 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 ared, 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 1.

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. 1).

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 true ranges of particular taxons used for defining
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A comparative presentation of contemporary stratigraphic schemes of the Campahian and Maastrichtian strata
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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 use 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
lithological ones.

The biostratigraphic zones, distinguished at present
in the Middle Vistula river valley, are regarded as a basis
for chronostratigraphic units for extra-Carpatian areas
of Poland (R. Kongiel. 1962; A. Blaszkiewicz and
S. Cieslinski, 1973). The biostratigraphic zones. pre-
sented in this paper. are also treated as a basis for
chronostratigraphic units for this region. The ap-
plicability of these zones exceeds. of course. the boun-
daries of this region, in particular the Bostrychoceras
polyplocum, Didvmoceras donezianum and Nostoceras
sp.nov. zones of the upper part of the Upper Campanian.
The zones mentioned above 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 these sequences may supposedly belong
as a whole to less favorably 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. Birkelund,
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. 4

Differences in formulations are connected with
a different concept of the species Bostrychoceras poly-
plocum (Roemer). which in all stratigraphic diagrams
occurs as an index species, while in the European sche-
mata mentioned 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

! Cf., among other works: H.D. Hedberg, 1972; J.H. Callomon
and D.T. Donovan, 1966; L. Stgrmer, 1966; T.N. George et al.,
1969; N.F. Hughes et al., 1967; J. Wiedmann, 1970: Proyekt strati-
graficheskovo kodeksa S.S.S.R. (collective work), 1970; J. Kutek,
1971; G. Thomel, 1973; Zasady polskiej klasyfikacji, terminologii
i nomenklatury 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.

CAMPANIAN
Lower Campanian

Lower boundary. The lower boundary of the Diplac-
moceras biodorsatum Zone? (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:

1 — Diplacmoceras bidorsatun (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.
Grossouvre, 1894, 1901: R. Abrard, 1948: E. Basse
de Ménorval and J. Sornay, 1959).

2 — In A. Grossouvres’ division (1901), the first
ever division of the Campanian proposed explicitly
as a general, standard scheme., Diplacmoceras bidor-
satum (Roemer) is an index species of the lowermost
zone of the Campanian.

3 — F.A. Roemer’s species has 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. Ilin, 1969).

4 — F.A. Roemer's species includes in its range
of distribution the areas of both the Tethyan and Boreal
zoogeographical 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 the total range of F.A. Roemer’s
species can be correlated with the boundaries of total
ranges of other cephalopods, 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 F.A. Roemer, 1841, Pl 13, Fig. Sa—b; C. Schliter, 1867,
Pl. 4, Figs. 1 —2; 1871 — 1876, Pl. 15, Figs.6—8; A. Grossouvre, 1894,
p. 137: G. Miiller and A. Wollemann, 1906, Pl. 3, Figs.1—3, PL. 9,
Fig. 2.



Table 2
Stratigraphic ranges of the Campanian and Maastrichtian ammonites and belemnites
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Baculites sp. div. + + + + + + + + B 1
Bostrychoceras polyplocum schlueteri Sp. nov. + 2
Bostrychoceras polyplocun polyplocum /Roemer/ + 3
Bostrychoceras unituberculatum Sp. Nov. + 4
Didymoceras sp. ° + 5
Didymoceras cf, beecneri [Hyatt/ + 6
Didymoceras variun Sp. NOV. + 7
Didymoceras cf. gecoense /Young/ -+ + 8|
Didymoceras donezianum /iikhailov/ -+ q
Didymoceras densecostatum /Wiedmann/ + 10
Didymoceras postremum Sp. nov. -+ 1
Nogtoceras pozaryskii Sp. NOV. ; + 12
Nostoceras /?/ schloenbachi [Favre/ ? 13
Noctoceras sp. + %
Glyptozoceras retrorswn /Schliiter/ + 15
Neancyloceras phaleratum /Griepenkerl/ + 16
Neancyloceras sp. - 17
Neancyloceras bipunctatum /Schliiter/ + 18
Neancyloceras aff. bipunctatum /Schldter/ e 19
Diplomoceras cybindraceum lyoviense Mikhailov + 2
Diplomoceras oylindracewn cylindraceum /Defrance/ + 2
Trachyscaphites /?/ aibbus /Schlfiter/ + 22
Trachyscaphites spiniger spiniger /Schlliter/ -+ 23
Trachyscaphites spiniger posterior subsp. nov. + + 24
Trachyscaphites pulcherrimus /Roemer/ -+ + 25
Hoploscaphites greenlandicus /Donovan/ “+ b 26
Hoploscaphites /?/ SP. |- 27
Hoploscaphites vistulensis Sp. nov, + 28
Hoploscaphites angulatus /Lopuski/ + 29
Hoploscaphites minimus sp. nov. + -+ 30
Hoploscaphites constrictus anterior subsp. nov. - il_‘
Hoploscaphites constrictus crassus /Lopuski/ + 32
Acanthoscaphites /?/ tuberculatus /Giebel/ -+ 33
Acanthoscaphites praequadrispinosus sp. nov. -+ 34
Acanthoscaphites quadrispinosus /Geinitz/ -+ 35
Acanthoscaphites bispinosus Nowak <+ + 36
Acanthoscaphites varians /Lopuski/ + |37
Eupachydiscus levyi /Grossouvre/ + 38
Anapachydiscus wittekindi /Schlliter/ <+ + 39
Anapachydiscus vistulensis sp. nov. + 40
Menuites portlocki portlocki /Sharpe/ + 41
Menuites portlocki posterior subsp. nov. 42
Pachydiscus koenmeni Grossouvre -+ + 43
Pachydiscus cf. oldhami /Sharpe/ + 44
Pachydiscus perfidus Grossouvre + 45
Pachydiscus neubergicug raricostatus subsp. nov. —+ 46
Pachydiscus neubergicus neubergicus /Hauer/ -+ 47
Pachydiscus gollevillensis nowaki Mikhailov -+ 48
Fachydiscus cf . colligatus latiumbilicatus Subsp. nov. -+ 49
Fachydiscus colligatus latiumbilicatus subsp. nov. -+ 50
Pseudokossmaticeras galicianum /Favre/ -+ -+ 51
Gaudryceras cf.mite /Hauer/ —+ 52
Pseudophyllites indra /Forbes/ - 53
Haueviceras aff. sulcatum /Kner/ -+ 54
Hauericeras sulcatum /Kner/ + 55
Placenticeras mecki /BShm/ + 56
Sphenodiscus binckhorsti /BYhm/ -+ 57
Actinocamax verus Miller -+ 58
Gonioteuthis granulata granulata /Blainville/ -+ 59
Conioteuthis granulataquadrata /Stolley/ - 60
Gonioteuthis pseud: pinqua Kongiel -+ 61
Gonioteuthis quadrata /Blainville/ -+ 62
Belemnitella praecursor mucronatiformis Jeletzki + 63
Belemnitella ex 9. mucronata /Schlotheim/ + 64
Belemnitella mueronata s. 1. + 65
Belemmitella minor Jeletzki -+ 66
Belemnitella langei Jeletzki + + 67
Belemnitella junior Nowak -+ ? 68
Belemnella lanceclota lanceolata /Schlotheim/ + 69
Belemnella ocoidentalis Birkelund + 70
Belemnella kazimiroviensis kazimiroviensis / Skorozdrdwna/ + [ 71]
Belemnella kazimiroviensis skolozdrownae Jeletzki + 72
Belemnella pensaenais: Kongiel + 723
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public of Germany (E. Stolley, 1897; G. Muiiller and
A. Wollemann, 1906; J.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 Diplacmoceras bidorsatun (Roemer) is syn-
chronous with the lower bondary of a corresponding
range of Gonioteuthis granulata granulata (Blainville) —
J.A. Jeletzky, 1955, 1958, 1968: F. Schmid, 1959b;
A. Blaszkiewicz, 1966. This correlation is based on
data published from the area of the Federal Republic
of Germany. where specimens of Diplacmoceras bidor-
satum (Roemer) and Gonioteuthis granulata granulata
(Blainville) have been found in these same sections
(C. Schliiter, 1871 —1876; E. Stolley, 1897; T. Wegner,
1905; G. Miiller and A. Wollemann, 1906; L. Riedel,
1931; J.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 bidorsatum (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 Diplacmoceras bidor-
satum (Roemer) and those of forms of the genus Gonio-
teuthis Bayle.

The Gonioteuthis granulata granulata Zone. In addi-
tion to the index species, G. granulataquadrata (Stolley)

and Actinocamax verus 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 granulataquadrata
(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 Actinocamax verus 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 Sulejow (Fig. 1).

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. Blaszkiewicz,
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. Jaanusson, 1961; W. Pozaryski, 1960a; J. Rutkowski,
1965; J. Kutek and A. Radwanski, 1967; J. Kazimier-
czak and A. Pszczolkowski, 1968; J. Kutek, 1969),
a surface separating the glauconitic bed from underlying

-
* Occurrence
£ to v — zones established by W. Pozaryski (1938): 1 to VI — large outcrops: 1 to 220 — small outcrops

I — 1. 1V-zonc y. 63. 88. 92, 107. 173, 181. I85. 186. 215: zones g—y: 2 — 22, 27. 34, 38a. 61. R3. 94.96. 125. 128: S of Dorotka: 3 — 39. 45. 46: Dorotka:
zone o. general localization: Jandow-zone determined by outcrops 55. 56 and 58: & — 22, 28. 29, 1. 34. 36. 3Ra. 42. 83. 84, 90. 120. 123. 124, 125, 127. 128:
Walowice: zone k. zone m. general local. Sulcjow — general local.: S of Dorotka: Okol — general local.; 5 — 22, 125: 6 — 67: 7 — 39—41. 43. 45, 46. 71. 86.
92-94: Dorotka: zone 1. general local: Basonia — E part: & — 63: Kol. Ciszvca — zone p: 9 — 50— 52: Kol. Ciszyca: zone p. general local.: Ciszyca (in general):
10 — Kol, Ciszyca — general local.: /1 — 107—110: Ciszyca Gorna: zone s, general local.: Jozefow (arca of the slope): /2 — I: Helenow (E of the village): /3 —
197: 14 — Kamien — zone w: 15 — [3: 16 — 48, 17. 19, 20, 26, 32, 42, 59, 74. 77. 78. 111. 112: Walowice — general local.: Sulgjow — general local.: Janow —
general local.: Okol — general local.: /7 — 22: 18 — 103: /9 — 144: 20 — Solec — zone v: 2/ — 213: Kazimierz — zone v: 22 — 113: 23 — 4—-6. 15 (?): Okél —
general Tocal.: 24 — 8. 18, 22, 23, 26. 27. 29. 32. 34, 41. 42, 44, 57, 74, 76. 77. 83. 88. 89. 92. 96. 112. 124, 126. 128: Dorotka — general local.: Janéow — general
local.; Okol — general local.: 25 — 39. 43—45. 47, 51, 58. 97. 103: Dorotka: zone o. zone n, general local.: Kol. Ciszyca — zone p: Ciszyca (in general): 26 — 47,
49. 81. 92: Basonia — E part: Dorotka: zone p. general local.. Ciszyca (in general); 27 — 50: 28 — 1: Piotrawin — zone 7; 29 — Kaliszany — general local,: 30 —
163. 166. 167: Piotrawin — zone 7: Sudkowice — general local.: 3/ — Kludzie — zone determined by outcrops 202 and 202a: Alcksandrow — gencral local.: 32 —
1L 1L VI: 212, 215, 216. 219, 220 — zones v and 1: Kazimierz — zone v: Bochotnica — zone v: Janowicc — zone x: Nasilow — zone x: 33 — 103, 107. 132:
Ciszyca Gorna — general local.: Ciszyca (in general): Jozefow — general local.. 34 — L 136, 138, 139, 143, 145—147. 149 —151. 153, 162: Kaliszany — general
local.: Piotrawin — zone r: Pawlowice — N part: Sadkowice — N part: Maruszow — Kostusin area (general local.): 35 — 166. 185. 190. 194: Kamien — zone u:
Raj — NW part: Solce — zone v: Solec (Przedmiescie Blizsze — Nearer Suburb) — zone «: emvirons of Solec: 36 — 172, 183, 186. 194, 202a: Solec — zone v:
Solec (Przedmicscie Blizsze — Nearer Suburb) — general local.: Solec(Przedmicscic Dalsze — Further Suburb) — zone u: environs of Solec: environs of Dabrowka
Daniszewska: Jawor Solecki: Aleksandrow — W part: 37 — [11: 38 — 1: 39 — 39, 47, 49, 50. 52. 56. S8. 63. 99: Kol. Ciszyca — zone p: 40 — 41. 44. 61. 61.
91. 94: Dorotka — S part; 4/ — 46. 47. 63. 81. 99: Basonia — E part: Dorotka — zone o: environs of Janow: 42 — 48 —50. 72: Kol. Ciszyca: zone p. general local.:
Ciszyca (in general): 43 — 4. 20. 22, 34, 59. 60. 62. 70. 77. 87, 88, 96. 112, 115, 117, 122, 126 — 128: Sulejow — gencral local.: Okol — general local.: 44. — 48,
50, 103, 108, 109: 45 — 1. 136. 147; 46 — 172: Kamien — zone u: 47 — Kludzic — zone v 48 — Kludzie — zone v: 49 — 11 50 — 172, 173, 182: 5] — |: Dziur-
kow — zonc u: 32 — 107: 53 — I: 54 — 153: 55 — Kludzie — zone w: 56 — I: 37 — Nasilow — zone y: 38 — 9. 10: 59 — 10: S of Sulejow: 60 — 10, 11: Sule-
jow — sone [: 6/ — S of Sulejow (zones g and i 7): 62 — 1. 12, 14 (7): Sulejow: zones i and j: 63 — Sulejow — zone it 64 — 13: 65 — 7. 14 (7). 113: 66 — 8Y:
67 — 1. la: 107, 109. 130. 133, 134, 139, 140. 147. 150, 151, 153. 135, 163, 163a. 167: Helenow — S part: Maruszow — W part: Piotrawin — § part: 68 — 211,
213 (7): Boiska: zonc determined by outcrops 107 and 208 (?): Kazimicrz (7): zone v: Bochotnica (?): zones v to z: Nasilow (?): zones x to =: 69 — 166. 168.
170. 172, 180a. 181. 183 —185. 189. 191, 194: Kamien — zone w: Ruj — zone u: Solec — zones v and v: Solec (general local.): 70 — 175. 202, 202a. 203. 204:
Kludzie — zone v: Kludzie (general local.): 7/ — VI — zone =: Kazimicrz: zones x to : Bochotnica: zones v to =: Nasilow: zones v to =i 72 — IV — zone x:
213: Kazimierz: zones v to z. Bochotnica: zones x to =. Nasilow: zones v and y: 73 — Bochotnica — zone =: Nasilow — zone =:
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Fig. 2. A schematic lithostratigraphic profile of the Campanian and
Maastrichtian
I = limestones. 2 — marly chalk. 3 — murls, 4 — opokas. 5 — gaizes. 6 —
calearcous intercalations. 7 — hard bottom. § — sedimentary  discontinuity
- cherts. 10 — glauconite. [/ — quartz. 12 — phosphorites. /3 —
fragmentary opokas on a secondary deposit
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rocks, seems to be an 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 during 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. 1970: S. Cieslinski and M. Jaskowiak, 1973).

The Gonioteuthis quadrata Zone. In addition to the
index species, several other cephalopods, such as Eu-
pachydiscus levyi (Grossouvre), Glyptoxoceras retrorsum
(Schliiter). and Belemnitella praecursor (?) mucronati-

formis Jeletzky were recorded in the strata of the unit

under study. Determining accurate boundaries of their
ranges poses, however, more difficult problems. In the
accepted concept of the zone, the true range of the index
species is contained between the floor and ceiling of
the zone. The area of the scarp of the Vistula valley
in the environs of Sulejow 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
Hoplitoplacenticeras coesfeldiense or the Hoplitopla-
centiceras marroti zones (cf. T. Birkelund, 1957, 1965;
C.W. Wright, 1957; J.A. Jeletzky, 1958, 1968%; V.D.
Ilin, 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. Schliiter’s species' has
been adopted as referential to the lower boundary of
the Upper Campanian. Despite the fact that it is rather
H. Coquand’s® species which would be recommended
on the basis of historical data, the predominance of
C. Schliiter’s species, resulting from a possibility of
using it for stratigraphic correlations, makes the latter
taxon tore important. C. Schliiter’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 position of
the lower boundary of the total range of Hoplitopla-
centiceras coesfeldiense (Schliiter), seems to be most
precisely determined in the area of the Miinster trough,
the Federal Republic of Germany (C. Schliiter, 1871 —
1876; R. Giers, 1934, 1958; J.A. Jeletzky, 1951).

H. coesfeldiense (Schliiter) has never been recorded
in the Middle Vistula river valley. However, the pre-

3 In J.A. Jeletzky's papers, the species Hamites phaleratus Grie-
penkerl (= Neancyloceras) was made use of in addition to Hoplito-
placenticeras coesfeldiense (Schliiter).

4 C. Schliiter, 1867, Pl 1, Figs 1 and 4, Pl. 2, Fig. 3; 1871 — 1876,
Pl 20, Figs.5—6, Pl 44, Figs. 5—7; N.P. Mikhailov, 1951, Pl 14,
Fig 57, Pl 15, Fig 60, Pl 17, Fig 72, Pl. 13, Figs.53 and 54, Pl. 18,
Fig. 89.

5 A. Grossouvre, 1894, Pl 8, Fig 3, PL 9, Figs. 1 —3. This species
is in fact an index taxon of the lowermost zone of the Upper Campanian
in A. Grossouvre’s division 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. coesfeldiense (Schliiter). This taxon
is Trachyscaphites spiniger (Schliiter).

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. Schliter,
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-
toplacenticeras coesfeldiense (Schliiter) as compared
with that in Donbass and Westphalia. As opposed
lo 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 Belemmnitella mucronata (Schlotheim), or B. langei
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 writers
presentation (Table 1).

The Neancyloceras phaleratwn Zone. In the assumed
concept of the zone, its lower boundary is determined
by the lower boundary of the range of Trachyscaphites
spiniger spiniger (Schluter). On the other hand, the
appearance of the index species is interpreted as rather
conspicuously later one than that of C. Schliiter’s taxon.
The upper boundary of the range of 7. spiniger spiniger
(Schliter) is assumed as being located within the upper
part of the zone, while in the case of the index 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 posterior subsp. nov.
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-
jow 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. Modlinski, 1963) were
sporadically recorded at Bliskowice, while in the western
one the occurrence of opoka rocks, with an admixture
of glauconite distinctly visible macroscopically (W. Po-
zaryski, 1948) was stated at Okot in certain sectors
of the profile.

The Bostrychoceras polyplocum Zone. Bostrychoceras
polyplocum (Roemer), an index species of this zone is

represented in the Middle Vistula river valley by two
formally erected subspecies, that is, the nominal sub-
species and the newly erected Bostryvchoceras poly-
plocum schilucterri subsp. nov.

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
Bostrychoceras polyplocum (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 Bostrychoceras Hyatt, Didymoceras Hyatt
and Nostoceras 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 Bostrychoceras unitubercula-
tum sp. nov. In regard to the upper boundary of the
range of index species, that is, B. polyplocum (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. unituberculatum sp. nov.,
this boundary is placed in the middle part of the zone.

The remaining taxons, recorded in the strata af the
unit under study and on which its concept is based
primaliry. include: Didymoceras varium sp. nov., Pachy-
discus koeneni Grossouvre, Menuites portlocki portlocki
(Sharpe), Anupachydiscus wittekindi (Schhiter), A. vistu-
lensis sp. nov., Trachyscaphites spiniger posterior subsp.
nov., 7. pulcherrimus (Roemer) and Hoploscaphites
greenlundicus (Donavan). Didvimoceras varium sp. nov.,
A. wittekindi (Schliter), A. vistulensis sp. nov. and
T. pulcherrimus (Roemer) are species whose appearance
was assumed in the middle part of the unit. while
the beginning of the occurrence of Menuites portlocki
portlocki (Sharpe) and Hoploscaphites  greenlundicus
(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 i decidedly assumed
above the upper boundary of the zone only in the case
of three of them, A. wirtekindi (Schliiter), T. pulcherri-
mus (Roemer) and Hoploscaphites greenlandiscus (Do-
novan). The range of A. vistulensis sp. nov. is related
with the middle part of the zone. The upper boundary
of the occurrence of Menuites portlocki portlocki (Sharpe)
is assumed in the roof of the zone. In the case of Didy-
moceras variuwn 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 Pachyvdiscus koeneni Grossouvre
and  Trachyscaphites  spiniger posterior 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
Sulejow 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 Didvmoceras donezianum Zone. In the concept
assumed. its lower boundary is determined by the
appearance of Menuites 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 exclusively in the lower sector of the zone. The
remaining taxons, primarily forming a characteristic
assemblage, are: Didvmoceras postremum Sp. NOV.,
Acanthoscaphites (?) tuberculatus (Giebel), Trachysca-
phites  pulcherrimus (Roemer), Hoploscaphites green-
landicus (Donovan), Pachydiscus cf. oldhami Grossouvre,
Anapachydiscus wittekindi (Schliter) and Belemnitella
langei Jeletzky. The vertical range of the species passing
from the former unit is interpreted as reaching either
the middle part of the zone (Trachyscaphiies pulcherri-
mus (Roemer), Acanthoscaphites () tuberculatus (Gie-
bel) and Hoploscaphites greenlandicus (Donovan)), or
its lower part (Anapachydiscus wirtekindi (Schliiter)).
Of the remaining taxons, the range of Didvmoceras
postremun sp. nov. is assumed rather only in the middle
and that of Pachydiscus cf. oldhami (Sharpe) — in the
lower and middle part of the zone. Belemmnitella langei
Jeletzky is interpreted as a species which appears in
the middle part of the zone and passes to the next zone.

The stratotype runs from a point north of Dorotka,
through Kolonia Ciszyca and Ciszyca Gorna, 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.C.
Kowalski. 1961) were also recorded i the upper part
of the lower sector of type profile. The rocks of the
upper part of the zone, outcropped in the westernmost
area (near Kostusin), display macroscopically an in-
crease in the content of glauconite and in porosity.

The Nostoceras pozaryskii Zone. In the assumed
concept of the zone, its lower boundary is determined
by the appearance of Acanthoscaphites praequadrispi-
nosus sp. nov., 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
perfidus Grossouvre, Hoploscaphites mininis sp. nov.
and Belemnitella langei Jeletzky.

The true range of Pachydiscus perfidus Grossouvre
is seen as approaching that of Acanthoscaphites prae-
quadrispinosus sp. nov. 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. Hoploscaphites minimus sp. nov.
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 form sometime
more distinct complexes. The above characteristics
concern the areas directly connected with the banks
of the Vistula valley. In the area situated in the western
part of the region (the environs of Maruszéow, 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 boundary is determined by a simultaneous
appearance of Hoploscaphites constrictus (Sowerby). Be-
lemnella lanceolata (Schlotheim) and, probably, also
of the group of Acanthoscaphites tridens (Kner), which,
similarly as Belemnella lanceolata (Schlotheim), is widely
distributed in the European Boreal region (J.A. Jeletzky.
1951, 1958, 1968: F. Schmid, 1955, 1967; E. Voigt,
1956; T. Birkelund. 1957, 1965; E. Calembert, 1957;
D.P. Naydin, 1958, 1960, 1969: F. Hofker, 1962;
W.A. Berggren, 1964; A. Blaszkiewicz, 1966; W. Po-
zaryski, 1966; C.J. Wood. 1967; J.V. Gorsel, 1973).

The materials, available to the present writer, pri-
marily the data from the territory of Poland coming
from classical sections of the transitional sequence
between the Campanian and Maastrichtian, induce
one, however, to drawing the conclusion that the lower
boundary of the total range of Belemmnella lanceolata
(Schlotheim) and of the group of Acanthoscaphites
tridens (Kner), is situated conspicuously below the
corresponding boundary of the species Hoploscaphites
constrictus (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-
chyvdiscus neubergicus (Hauer), which, in some con-
temporary presentations (including a resolution passed
during a scientific conference in Dijon, France), is
primarily made use of for determining the Campanian —
Maastrichtian boundary (C.W. Wright, 1957; M. Colli-
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-
lemmnella lanceolata (Schlotheim) and taxons of the
group of Acanthoscaphites tridens (Kner) currently
assumed in classical Boreal profiles.

In the light of these facts and taking into account,
in adopting standards 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, the present
writer has adopted the lower boundary of the zone
based on the total range of Pachydiscus neubergicus
(Hauer) as a reference point for the Campanian—
Maastrichtian boundary.

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

6 The taxons of this group, found in the Middle Vistula river
valley include Acanthoscaphites bispinosus Nowak, A. quadrispinosus
(Geinitz) and A. variarns (Lopuski). In contemporary elaborations
by other authors. 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”. 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 Belemnellu
lanceolata lanceolata (Schlotheim).

The nominative subspecies of Belemnella lanceolata
(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 (/.c.).

The material analyzed, identified with Pachydiscus
neubergicus (Hauer) from the Middle Vistula river
valley, comes from an upper part of the beds. contain-
ing Belemnella lanceolata lanceolara (Schlotheim) and
from an overlying unit. Specimens from the unit under
study represent only the new subspecies Pachydiscus
neubergicus raricostatus subsp. nov. 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 Pachydiscus neubergicus (Hauer) and Be-
lemnella  lanceolata  lunceolata (Schlotheim), assumed
in the present paper, is based primarily on the data
from the environs of Miechow available to its author.
In the environs of Miechow, P. neubergicus raricostatus
subsp. nov. and Belemnella lunceolata lanceolata (Schlo-
theim). found i the best studied profile (cf. also A.
Blaszkiewicz, 1969), appear simultancously, 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 Vistula river valley. At the same
time, relations between the lower boundary of the range
of B. lanceolata lanceolata (Schlotheim) and the boun-
daries of the ranges of other taxons, including those
of the group of Acanthoscaphites iridens (Kner), are
markedly similar to the relations recorded in the Middle
Vistula river valley.

The published data, along with W. Pozaryski's
oral communication, do not indicate that the material,
related so far with the species Pachydiscus neubergicus
(Hauer). was found in the lower part of strata. contain-
ing Belenmmella lanceolata  lanceolata (Schlotheim) in
the Middle Vistula river valley. In the light of the
available data, the fact that the species Pachydiscus

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 Ménorval and J. Sornay (1959), M. Séronie-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), J.A. Jeletzky (1951),
S. van Heide (1954), E. Voight (1956), E. Calembert (1957), F. Schmid
(1959a, 1967), J. Hofker (1962), B.J. Romein (1963) and D. Richter
(1967).

newbergicus (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 from its later appearance in the Middle Vistula
river valley as compared with that in the Miechow
through.

In the case of the group of Acanthoscaphites tridens
(Kner). its appearance m the Middle Vistula river valley,
in a profile in which the Campanian —Maastrichtian
boundary was traced most accurately, was recorded
in the same outcrop in which Belemnella lanceolata
lanceolata (Schlotheim) was found.

No materials from the Middle Vistula river valley
including the species Hoploscaphites constrictus (So-
werby), coming from the strata with Belemmnella lanceo-
lata  lanceoluta (Schlotheim), were available to the
present writer. Specimens of Hoploscaphites minimus
sp. nov., a taxon closely related to J. Sowerby's species
come from these strata and from an underlying unit,
Some of these specimens, included in the collections
of former investigators, were assigned by them to H.
constrictus (Sowerby).

A material, which, according to the present writer’s
opinion, may be assigned to J. Sowerby’s species, comes
only from the strata overlying those with Belemnella
lanceolata  lanceolata (Schlotheim). As revealed also
by data concerning the material directly analyzed,
containing J. Sowerby’s species from the Miechow
trough, the lower boundary of the total range of this
taxon is situated above the strata with B. lanceoluta
lanceolata (Schlotheim).

In last publications, concerning the Middle Vistula
river valley the lower boundary of the Maastrichtian
is coincident. like in the present paper. with the appear-
ance of B. lanceolara (Schlotheim) (R. Kongiel. 1962:
W. Pozaryski. 1966: A. Blaszkiewicz, 1966). The lower
boundary of the true range of B. lanceolata (Schlotheim),
determined in those elaborations. may be accepted
as being in conformity with its presentation in this
paper (Table 1).

The Belemnella lunceolata lanceolare Zone. In (he
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 an essential role in its concept are as follows:
Pachydiscus  neubergicus raricostatus subsp. nov., P.
colligatus latiumbilicatus subsp. nov.. Acanthoscaphites
quadrispinosus (Geinitz). A4. bispinosus Nowak and
Hoploscaphites mininius sp. nov.

The concept of the lower boundary of the true range
of Pachydiscus neubergicus raricostatus  subsp. nov.
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 Acanthoscaphites quadrispinosus
(Geinitz) is interpreted, if not exactly 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
colligatus latiumbilicatus subsp. nov. 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 Acanthoscaphites
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, Hoploscaphites 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-
strictus (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 Nostoceras sp. allow one to assume a distinctly
similar stratigraphic range of Nostoceras Hyatt in the
Middle Vistula river valley and in the south-eastern
areas of the U.S.A. (L.W. 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 be 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 (cf.i.a.: N.P. Mikhailov, 1951 ; T. Birkelung, 1957:
D.P. Naydin, 1959, D.P. Naidin, 1960). it is assigned to
Bostrychoceras polyplocwn (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 Belemnella occidentalis Zone. In the concept
assumed for this zone, its lower beundary is determined
by the appearance of its index species, while the possibility
of a small difference in relation to the situation 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. Pachydiscus neubergicus neu-
bergicus (Hauer), Hoploscaphites constrictus anterior
subsp. nov. and Acanthoscaphites bispinosus 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 faunal sequence from other Boreal 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 Pachvdiscus neubergicus 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 constrictus 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 Acantho-
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 Pachvdiscus 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 be related
with the unit under study. This taxon is also known
from a faunal assemblage containing Hoploscaphites
constrictus anterior subsp. nov. from Wolka Maziarska
(a locality situated west of the area of our studies) and
from the environs of Lvov, U.S.S.R. where its true
appearance has been marked in the upper part of the
Lower Maastrichtian strata (N.P. Mikhailov, 1951;
cf. 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 and 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 Spheno-
discus binckhorsti Bohm (J.A. Jeletzky, 1958, 1968).
The knowledge of this ammonite is, however, consider-
ably more limited than that of Belemnitella junior No-
wak® 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. 1958, 1962, 1968; F. Schmid,
1967).

On the basis of the above 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, 1913a—b, 1917): D.P. Naydin, 1952 D.P.
Naidin. 1960; S.I. Pasternak et al., 1968).

The interpretation of J. Nowak's species, adopted

8 J. Nowak (1913a): Pl 42, Figs. 18, 21, 25; J.A. Jeletzky (1951):
Pl. 2, Figs.2, 6, 7, Pl 3, Figs.1 -3, Pl. 4, Figs.1 —2; D.P. Naydin (1952):
Text-fig. 30, Pl 14, PL 15, Figs. 1, 3, PL 16, Figs.2—3, Pl. 19, Fig. 2;
T. Birkelund (1957): Pl 3, Fig. 2a—c and 3a—c; R. Kongiel (1962):
Pl. 12, Figs. 7—8: PL 13, Figs. 1 -3 (?) and 10—12 (?), Pl. 14, Figs.
1-3 (7).
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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 forms recorded in the Lower Maastrich-
tian (Table 1).

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 of a 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 Belemnitella 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 constrictus 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

*boundary of the H.

the belemnites occurred in the sandy-glauconitic bed,
mentioned above, as reworked fossils. The upper
COnStrictus crassus Zone occurs,
therefore, in the same place as the surface of the sedi-
mentary break.

The lower boundary of the H. constrictus 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 kazimiroviensis kazimiroviensis (Skolo-
zdrowna) and Belenmella kazimiroviensis 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 be 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 binckhorsti Bohm, Baculites sp., Belem-
nella pensaensis. Kongiel, 1962 and Belemnitella 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 Acanthoscaphites
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 Podgdrze 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 marl
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 be treated,
according to the existing interpretations, as discontinuity
surfaces of the “hard bottom™ type (R. Kongiel, 1935,
1936, 1958; W. Pozaryski, 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-
Slinski and W. Pozaryski, 1970; A. Blaszkiewicz et al.,
1970; S. Cieélinski 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 are 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 height and thickness of sections are among the
most frequent deformations. Symmetrical ventral de-
formations, causing an ellipsoidal shape of the entire
coll in normally coiled ammonites, are easily observ-
able, although less frequently recorded. On the other
hand, lateral 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
deformations 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 require 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-

EXPLANATION

— diameter of specimen

— diameter of phragmocone

— diameter of umbilicus

— U to D percentage ratio

— height of last whorl section

— height of last whorl section in a normally coiled part of shell
— height of section at midlength of the shaft

— height of aperture

— width of last section

— width of last whorl section in a normally coiled part of shell
— width of section at midlength of the shaft

— width of aperture

— thickness of specimen

— W to H percentage ratio

— W, to H, percentage ratio

, — W, to H, percentage ratio

— W, to H; percentage ratio
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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 laterally compressed turrilite-
-like whorls, based on measurements taken both along
the shortest and longest axis of the whorls, seems also
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 well as secondary 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 wvarious existing 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 in the tables of dimensions for quanti-
tative characters are explained below.

OF SYMBOLS

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 ribs

RI — internal ribs

RW, — internal ribs occurring on a sector devoid of internal ele-

ments of the tuberculation

RW, — internal ribs in the stages of the reappearance of ornamenta-
tion

TF — external tubercles

Tl — internal tubercles

TI, — internal tubercles connected with pairs of ribs

TI, — internal tubercles connected with simple ribs and tubercular

swellings of ribs
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DESCRIPTIONS OF TAXONS

Class CEPHALOPODA Cuvier. 1797
Order AMMONITIDA Zittel. 1884
Family TETRAGONITIDAE Hyatt. 1900

Genus Gaudryceras Grossouvre, 1894
Type species Annunonites mitis Hauer, 1866

Diagnosis. See C.W. Wright. 1957, p. L 200.
Geaudryeeras ¢f. mite (Hauer. 1866)
(Pl LIV. Fig. 1)

1966 Guudryceras mire (Hauer): Blaszkiewicz A.. table.

Material: 1G |, 310.11.486°.

Remarks. An impression ol a fragmentary shell
(a latex cast presented in the illustration) which in the
form of coil and development of ornamentation seems
to be most similar to the type of Gaudryceras mite
(Hauer) (F. Hauer, 1866, p. 300. Pl 2. Figs. 3—4).
The stratigraphic position of F. Hauer’s species, accepted
at present, 15 however, conspicuously lower than that
of the form described (M. Collignon, 1956, p. 67).
As compared with a form from Lineburg, F.R.G..
related by A, Wollemann with F. Hauer’s species
(A. Wollemann, 1902. p. 93, Pl 4, Fig. 6, PL. 6, Fig. 1)
and displaying a similar, if not identical, stratigraphic
position, the specimen described differs undoubtedly
in a distinctly more widely-spaced costulation.

Distribution: Upper Campanian. Didvmoceras done-
ziemum Zone, the Middle Vistula river valley.

Genus Pseudophyllites Kossmat, 1895
Type species Amunonites indra Forbes, 1846

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

Pseudophyllites indra (Forbes, 1846)

(Pl. LVL Figs. 4-3)
1846 Anunoinites indra Forbes: Forbes E.. p. 105, PL 11. Fig. 7a—c.

1963 Pseudophyllites indra (Forbes): Jones DI p 25 PL 7 Figs
6-7. Pl 8& PL 29, Figs. 7—12, Text-fiz. 10 (cum synonimica).

1966 Pscudophy tlites indra (Forbesy: Blaszkiewics AL table.
Material: 1G 1, 310.11.27.
Dimensions in mm. (Table 3)
Table 3
1D W/
Specimen| D | DP} U L”[ H Wl H Remarks
1438 — [22.7) 15 | 835[{51.7] 60 | The specimen
PLLVIL | displays secon-
Figs 4 +—— dary  disorders
and 5 IN4 3 2700 14 11060 - n bilateral sym-
metry

° Explanation of coflection symvols:
IG — collection of the Geological Institute’s Museum in Warsaw
MZ — collection of the Polish Academy of Sciences’ Museum of the
Earth

Remarks. In the development of morphological
elements the specimen presented distinctly corresponds
to those given in the synonymy. Certain reservations
concern only the height-to-thickness ratio of whorls
which in the form described is larger than in the speci-
mens mentioned in the synonymy. This may, however,
result from secondary deformations of the specimen
described.

Part of so far illustrated materials (H. Woods.
1906, PL 41, Fig. 6: M. Boule. P. Lemoine and A. The-
venin, 1906, PL 1, Fig. Ib: D.L. Jones. 1963. PL 7,
Fig. 6, PL 8 Fig 2) reveal, in Pscudophyilites indru
(Forbes), the presence of a dorsal septal lobe (called
so after W.J. Arkell. 1957), which may be also observed
in the material from Poland.

Distribution: Upper Campanian, ANosioceras po-
zaryskii Zone, the middle Vistula river valley. Poland:
Upper Campanian (?) of Alaska and Canada: Cam-
panian and Santonian (?) of South Africa; Maastrich-
tian (?) of India.

Family NOSTOCERATIDAE Hyvatt. 1894
Genus Bostrychoceras Hyatt,- 1900
Type species Turrilites polyplocum Roemer, 1841

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

Remarks. The genus Bostrychoceras Hyatt 1s treated
by the present writer as an evolutionary .group transi-
tional between the stratigraphically underlying genus
Eubostrychoceras Matsumoto (T. Matsumoto, 1967)
and the stratigraphically overlying genus Didymoceras
Hyatt. Despite giving it a lower taxonomic rank, that
is, that of a subgenus of the genus Didvinoceras Hyatt
(T. Matsumoto, 1967), in some contemporary elabora-
tions Bostrychoceras Hyatt is interpreted in a similar
way. ; *
In part of contemporary works. the Bostrychoceras
Hyatt is related with the Didvmoceras Hyatt and some-
times even with Nostoceras Hyatt (J. Wiedmann, 1962 ;
M.K. Howarth, 1965;: Z. Lewy., 1967). These con-
spicuous differences in interpretation are connected
with a distinctly different evaluation of the taxonomic
importance of the character of ornamentation in the
Campanian and Maastrichtian turrilite-like forms.

As compared with the genus Eubosirychoceras Mat-
sumoto, the Bostrychoceras Hyatt  differs in  the
occurrence of a downturn of body chamber (or at
least of its most 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 tuberculation.

The differences between the genera Didvmoceras
Hyatt and Bostrychoceras Hyatt consist in a permanent
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,
tuberculate forms of the Bostrychoceras Hyatt display
a massive tuberculation as compared with the thickness
of ribs and an unreduced costulation between the rows
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of tubercles, that is, characters which are only very
rarely recorded in Didvmoceras Hyatt (in the latter
genus, the costulation is reduced in this area). Besides,
Bostrychoceras 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.

Bostrychoceras polyplocum schlueteri subsp. nov.
(PL. 11, Figs. 1. 4. 9—11)

1871 — 1876 Heteroceras polvplocum Roemer: Schliter C. p. 112
(pars). Pl 33. Figs. 3-4 57

1900 Bostrychoceras polyplocum Roemer; Hyatt A., p. 588. Fig. 1231.

1957 Bostrychoceras polyplocum Roemer: Wright C.W.. p. L 224,
Fig. 250, 4.

1966 Bostrychoceras sp. nov. Blaszkiewicz; Blaszkicwicz A., p. 1063.

Holotypus. Pl 11, Figs.9—11, (IG 1,310. 1. I).

Stratum typicum. Upper Campanian, Bostrychoceras polyplocum Zone.
Locus typicus. The Middle Vistula river valley. Sulejow. outcrop 22.
Derivatio nominis. 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: 1G 234. 11. 18, 22; 1G 889. Il
1G 890. II. 63, 73; 1G1,310. II. 1, 26—30.

Description. Holotype 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 23 and 48 mm.). Quite
opposite proportions occur in a further sector of the
deflected part. Aperture (incompletely preserved) is
43 (7) 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 PL II, Fig. 1, presum-
ably makes up a portion of the last whorl of the heli-
coidal part of coil and initial sector of the deflected
part. Coil secondarily compressed laterally. Helicoidal
part displays traces of the contact of whorls. Whorl
sections thicker than high (the thickness and height
of the whorl section at the end of a normal spiral amount
respectively 41 and 19 mm.). At the end of a coil, this
difference is, however, insignificant only: 36 and
32 mm. Simple ribs rounded, fairly thick, about 25
of them occurring over a half of a whorl. A poorly

30, 40;

visible constriction occurs al the beginning of the
spiral.

Remarks. Differences between the holotype and
one of C. Schliiter’s (1871 —1876, Pl. 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. Schliiter’s (Pl 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 (cf. the comparison of the
two taxons in the remarks on the nominative subspecies).
The third of C. Schliiter’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 of 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 of normal spiral, where contact impressions
probably occur. Nevertheless, as indicated by the
remaining differences, this specimen is a transitional
form between that here described and the nominative
subspecies.

Distribution: Upper Campanian. Bostrychoceras po-
lyplocum Zone, the Vistula river valley. Upper Cam-
panian of the Federal Republic of Germany.

Bostrychoceras polyplocum polyplocum (Roemer, 1841)
(Pl. 1. Figs.1-9; PL II, Figs.2-3 and 5-6)

1841 Turrilites polyplocum Roemer; Roemer F.A.. p. 92, PL. 14,
fig. 1 (lcktotyp — J. Wiedman, 1962, p. 198), non Fig 2.
1966 Bostrychoceras polyplocum Roemer; Blaszkiewicz A.. p. 1063.

Material: 1G 1,310. 1I. 31—44; MZ VIII Mc 417.
Roztocze: IG 1,407. 11. 1-=2'°

Remarks.  Bostrychoceras  polyplocum — polyplocum
(Roemer) differs from the stratigraphically underlying
B. polyplocum schiueteri subsp. nov. 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 Pl I, Figs. 3, 4
and 7, is most similar to specimens of B. polyplocum
schlueteri subsp. nov.

The specimen, presented in Pl I, Figs.8—9, is transi-
tional between the two subspecies described. In its
ornamentation and stratigraphic position, it corresponds
to specimens of B. polyplocum schlueteri subsp. nov.,
while its shape relates it to the nominative subspecies.

Among formally erected species, B. depressum (Wied-
mann) (C. Schluter, 1871 —1876, Pl. 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. poly-
plocum schlueteri subsp. nov., it also differs in a wider
umbilicus of whorls.

'" The regionalization is given only for specimens which come
from areas outside the Middle Vistula river valley.
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Considerable affinites have also been found with
F.A. Roemer’s taxon in the case of the species B. uniru-
berculatunt sp. nov.

A comparable species, B. elongatun (Whiteaves)
(J.F. Whiteaves, 1879, PL 12, Figs. 1 —3; J.L. Usher,
1952, Pl 28, Figs.3 and 4), which presumably takes
quite a different stratigraphic 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 (1913a, Pl. 4, Fig. 6) with F.A. Roemer’s
species, displays the distinct morphological similarity
to J.F. Whiteaves’ species and perhaps has also a similar
stratigraphic position.

Distribution: Upper Campanian. Bostrychoceras po-
lyplocum Zone, the Vistula river valley. Upper Campa-
nian of the Federal Republic of Germany.

Bostrychoceras unituberculatum sp. nov.

(PL. I, Figs. 1 =8: Pl 1V, Figs. 3-6)
1899 Turrilites polyplocian Roemer: Simionescu J.. p. 253, PL. 1. Fig. 2.

Holotypus. PL. 111, Figs.3, 6 (1G 1,310. II. 3).

Stratum typicum. Upper Campanian, Bostrychoceras polyplocum Zone,
Locus typicus. The Middle Vistula river valley. Sulejow. outcrop 22.
Derivatio rominis. Unus (Lat.) — one. rubercularus (Lat.) — 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 than 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: 1G 13. 1. 1—-4; 1G 234, 1I. 20: 1G 889.
I 55: 1G 890. II. 57—60, 64. 81, 87—88; 1G 1,310.
I. 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 (Pl III, Figs. 1 —8; Pl. 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° (PL. 111, Figs.5, 7, 8; PL IV, Figs. 3, 4, 6).
The deflected 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 15 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 deflected part of coil is smaller than their
thickness. The height of a further sector of the deflected
part is either larger (Pl IV, Figs.4 and 6) or somewhat
smaller (PL 111, 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 specimens (pre-
sented on PL III, Figs.7 and 8; Pl IV, Figs.4 and 6),
sometimes three ribs each become detached and run
upwards. The number of free ribs, unattached to
tubercles, fluctuates between | to 2 (PL III, Figs. 3
and 6) and 2 to 4 (sporadically even 6 to 7) (PL III,
Fig. 5). Ribs rounded, fairly thick. about 50 (PI. III,
Figs. 2—4 and 6) to about 60 (Pl III, Figs.7 and 8) of
them to a full whorl. Some specimens (Pl III, Fig. 1)
display 1 to 2 constrictions, related with a more strongly
developed 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 (Pl IV, Fig. 3) has a some-
what swollen margin. The thickness and height of
whorl section on the boundary between a normal spiral
and deflected part of coil fluctuate within limits of
4] to 52 and 20 to 41 mm. respectively.

Remarks. The occurrence of only one row of tubercles
in both early and late development stages is a character,
which differs Bostrychoceras unituberculatum sp. nov.
from all other taxons of the genus Bostrychoceras
Hyatt.

A possibility of very close phylogenetic relationships
between the new species and B. polyplocum schlueteri
subsp. nov. 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. polyplo-
cum polyplocum (Roemer). Certain relationships have
also been observed in the case of Didymoceras sp.,
found in the Vistula river valley. The characters of
the new species are exactly displayed by a fragmentary
specimen from Urmdos, Rumania (J. Simionescu, 1899,
PL 1, Fig. 2).

Distribution: Upper Campanian, Bostrychoceras po-
lvplocum Zone, the Vistula river valley. The Senonian
of Rumania.

Genus Didvmoceras Hyatt, 1894
Type species Ancycloceras (?) nebrascensis Meek and
Hayden, 1856
Synonym Emperoceras Hyatt, 1894

Diagnosis. Shells on the whole large. Apical angle
of coil variable. 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 Bostrychoceras 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, also late developmental
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 Didyvmoceras Hyatt is interpreted
by the present writer as a stratigraphically underlying
taxon as compared with the Nostoceras Hyatt.

Generally occurring morphological  differences



22 Paleontological part

between Nostoceras Hyatt and  Didvmoceras  Hyatt
include. 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
plane of phragmoconic axis, and a turrilite-like phrag-
mocone.

As follows from the illustration and description
of a holotype "of the type species of the Didvmioceras
Hyatt (F.B. Meek, 1876, p. 480, PL. 22, Fig. 1). it is
a septate 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 have
been taken from the description, since the siphonal
area is not illustrated). The facts cited could not be
a sufficient basis for an unquestionable generic classi-
fication. In the light of all available information on
the type species of Didvmoceras Hyatt (R.P. Whitfield.
1880: A. Hyatt, 1894: G.R. Scott and W.A. Cobban,
1965: W.A. Cobban, 1970). its generic separation from
those of Nostoceras Hyatt and  Bostrychoceras Hyatt
does not, however, arouse any major doubt.

In conformity with part of recent presentations,
the Emperoceras Hyatt (A. Hyatt, 1894) is considered
by the present writer as a junior synonym of the generic
name Didvmoceras Hyatt. At the same time, in all
likelihood, there occurs a conspecificity of the type
Didvmoceras Hyatt with the type Emperoceras Hyatt
(A. Hyatt, 1894, p. 575. PL. 14, Figs. 16 and 17), which
is accepted at present (W.A. Cobban. 1970).

In some contemporary works. Didvmoceras Hyatt
is interpreted as a junior synonym of the generic name
Cirroceras Conrad (C.W. Wright, 1957: J. Wiedmann.
1962 cf. also A. Blaszkiewicz. 1966). According to
the latest presentations (K.W. Howarth, 1965: T. Mat-
sumoto, 1967: Z. Lewy, 1969), the present writer treats
Cirroceras Conrad as a nomen dubium. inapplicable
for sure to any of the known gencra. The holotype of
the type species of the Cirroceras Conrad (Anunono-
ceratites conradi Morton, 1841) and R.P. Whitfield's
specimen. the latter being besides the holotype the
only acceptable representative  of this  species.  are
fragmentary coils, which do not include more than
one whorl and do not allow one for an explicit evalua-
tion which ontogenetic stages they represent (R.P.
Whitfield. 1892, p. 269. Pl 45, Figs. 9—11 and 14:
J.B. Reeside, 1962, p. 120, PI. 70. Figs. 1 -3 and 4—6).
In addition, the stratigraphic position of the two speci-
mens is rather vague.

Didvmoceras sp.

(PLIV. Figs.1. 2: Pl V. Fig. 7)

1966 Cirroceras sp nov () Blaszkiewicz: Blaszkiewics AL, Table.

Material: 1G 1,310. I1. 78 —=79.

Remarks. A conspicuous relationship and may be
cven a conspicificity seem to occur belween the form
under study and Didvmoceras tortum Meek and Hayden
(F.B. Meek. 1876. p. 481, Pl. 22, Fig. 4). Morpho-
logical features, differing the form described may
be limited exclusively to a tight coiling of the phrag-
mocone and to a larger number of {ree 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 form displays an analogy to Bostrycho-
ceras unituberculatum sp. nov.

Distribution: Upper Campanian. Bostrychoceras po-
lyploctun Zone. the Vistula river valley.

Didyvmoceras cf. heecheri (Hyatt. 1894)
(Pl. V. Figs.3 and 5)
1966 Emperoceras aft. beecheri Hyatt: Blaszkiewicz A.. Table.

Material: 1G 1,310, 1. 90.

Remarks. The specimen presented displays distinct
analogies to later-formed part of thegcoil of one of
two syntypes of “"Emperoceras™ beecheri Hyatt, pre-
served in a more complete form (A. Hyatt, 1894, Pl 14,
Figs. 15 and 16). The Polish 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 s also no foundation
for suggesting the existence of substantial differences
in stratigraphic position. Nevertheless, the smaller
umbilicus of whorls of the Polish specimen indicates
the possibility of the occurrence of more distinct
dilferences 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 “*Emperoceras™ beecheri Hyatt may not be down-
turned from the rest of a coil has not been sufficiently
confirmed by other North American publications. More
reliable seems to be W.A. Cobban’s (1970) view that,
n 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, Pl 14, Figs. 13
and 14) with the type species of the Didvimoceras Hyatt,
represents a terminal part of coil of “Emperoceras™
beecheri Hyatt. This specimen, maybe coming from
this same locality as the syntypes of “E. heecheri
Hyatt, makes up a nontuberculate whorl of a normal
spirdl and a deflected. 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
part of this specimen and the last whorl of the better
preserved syntype of “E. heecheri Hyatt.

A considerable probability of the occurrence of
traces of the sature on the earlier half of the last whorl
of the form described and its relationship with Didy-
moceras varium sp. nov. (see below), in which the ge-
rontic part is downturned, are also indicative of the
occurrence of a normal Didvimoceras-like body chamber
n“E”. beecheri Hyatt.

Distribution: Upper Campanian. Bostryvchoceras po-
lvplocum Zone, the Vistula river valley.

Didvmoceras variim sp. nov.

(PL. VI, Figs. | =7: PL. VII. Figs 21. 22)

N951 Bostryvchoceras polvplocum Roemer: Mikhailon N.P.. Pl 4
Figs 25 =27 (exclusively).
1966 Emperoceras sp. nov. Blaszkiewicz: Blaszkiewicz A., Table
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Holotypus. PL. V1. Figs. 1 =2 (IG 1,310. IL. 4).

Stratum typicum. Upper Campanian. Bostrychoceras polyplocunm Zone.
Locus typicus. The Middle Vistula river valley. Dorotka, outcrop 43.
Derivatio nominis. Varius (Lat.) — variable.

Diagnosis. Shell loosely coiled. Umbilicus of whorls
medium-sized. The deflected part of coil makes up about
a half of whorl. The plane of the deflected part forms
a distinct angle with the axis of normal spiral. The
tubercles of ecarly developmental stages of normal
spiral reach considerable dimensions as compared with
those of ribs. Two ribs each diverge downwards and
two to three each upwards from the tubercles of the
lower row. The tubercles of the upper row connect
ribs in pairs. Some secondary ribs are not connected
with the tubercles 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 ribs are as a rule connected with the tubercles
of the upper row and there occur simple ribs not con-
nected with tubercles. The late section of a normal
spiral displays on the whole simple ribs with tubercular
swellings arranged in two rows. The deflected part
of coil has more strongly developed tubercular swell-
ings. which sometimes turn into distinct tubercles.

Material: 1G 13. I 5; 1G 890. I1. 144: 1G 1.310.
1. 4, 81 -99; MZ VIII Mc 644. 687. 1,422,

Description. The holotype is a loosely, dextrally
coiled spiral, comprising about 1.6 whorl. Umbilical
index of initial whorl amounts to 29 and that of terminal
whorl to 26. Specimen is 61 mm. high. Whorls are higher
than thick. except for a very small. terminal part of
spiral, which 1s shightly thicker than high. which,
however, scems (o result from a secondary deforma-
tion (the shell is visibly shattered). At the end of a sector
making up one and a quarter of a whorl. the thick-
ness amounts 1o 31 and the height to 38 mm.The traces
ol suture are visible on the whole coil. except for its

. (. .
small section (about m of a whorl). Ornamentation

composed of ribs and tubercles. the latter forming two
rOWS.
o o s
In the mital sector ol coil (= - of @ whorl), tu-

)
bereles reach  considerable  dimensions as  compared
with the thickness of ribs. Two ribs cach diverge down-
wards and two to three each 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
scems not to be connected with any tubercle.

The dimensions of tubercles gradually decrease in

the further sector of the coil (equalling % of a whorl).

One 1ib diverges downwards and two (on the whole)
or one upwards from cach tubercle of the lower row.
Bifurcate ribs cither merge with one and the same tu-
bercle of the upper row, from which one to two ribs
dinerge upwards, or onc of them runs [ree between
the tubercles of this row. Simple ribs always merge
with the tubercles of the upper row. from which only
simple elements of costulation also diverge upwards.
Widely spaced primary ribs not connected with tubercles
are also present.

Simple ribs. usually with tubercular swellings. occur

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

Ribs not very 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 tubercles amounts
to about 105 and on the later to about 95.

The sinistrally coiled specimen (PL VI, Fig 5)
makes up an incomplete whorl of a late septate part
of coil. It displays a distinct similarity in the develop-
ment of particular clements to the late sector of the
holotype (last sector of coil. according to the descrip-
tion presented), from which it differs only, but de-
cisively, in the number of its ribs (about 40 to a half
of whorl) and outline of its whorl sections (compressed
ventrally. 47 mm. thick and 20 mim. high at the end
of the specimen).

The specimen, presented in Pl VI. Figs.6 and 7,
makes up part of whorl of a normal spiral and a down-
turned scclor of coil with its aperture preserved. It is
sinistrally coiled. The deflected part corresponds to
about a half 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 laterally (thickness:
24 mm., height: 44 mm.). In the development of costula-
tion, this specimen differs from the previous one in
a somewhat smaller number of ribs (about 35 to a half
of whorl). In the development of tuberculation, part
of the specimen, representing the normal spiral. cor-
responds fairly distinctly to the last sector of the previous
specimen, the difference consisting in a more frequent
occurrence of very slightly developed tubercular swell-
ings on ribs. The deflected part displays more strongly
developed tubercular swellings of ribs, which are some-
times even replaced by normal. fine tubercles, also
occurring in pairs. on particular ribs.

The specimen shown in PI. VII, Fig. 21 is a septate.
dextrally and very loosely coiled whorl The umbilicus
constitutes 31 per cent of the diameter (47 mm.). Whorl
sections are compressed ventrally. In the development
of ribs. this specimen displays distinct analogies (o
that described above. In the development of tubercles
and their connection with ribs, it seems to correspond
to early sectors ofl the holotype (its ornamentation
is in places very poorly preserved). Differences may
mostly consist in a larger number of ribs not connected
with tubercles and in the presence of constrictions.
emphasized by the occurrence of more strongly de-
veloped elements of costulation,

Remarks. Distinet  differences  between the  holo-
type and some remaining specimens are observed in
the outline of sections and number of ribs. The lack
of stratigraphic differences and fragmentary state of
preservation of most specimens do not. however. allow
the present writer (o erect o separate taxon.

N.P. Mikhailov's fragmentary specimen seems (0
be contained within the range ol variability marked
out by the characters of the specimens described.

The new species displays considerable relationship
with - Didymoceras  beecheri Hyatt. A, Hvatt’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 middle development stages, the species described
seems to display a strong analogy (o a form identified
by R.P. Whitfield (1902, Pls. 23 —27) with **Helicoceras™
simplicicostatum Whitfield (R.P. Whitfield, 1880, PL. 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
observed here in the shape of coil in conspicuously
carly developmental stages.

Distribution: Upper Campanian, Bostrychoceras po-
Iyplocum Zone, the Vistula river valley.

Didyvmoceras cf. secoenes (Young, 1963)
(Pl. V, Figs.4 and 6: Pl. VII, Figs. 16 and 1Y)

Material: 1G 1.310. IL. 100; MZ VIII Mc 369.

Remarks. More or less exact analogies between
American specimens (K. Young 1963, p. 42, PL 3.
Figs. 1 —5; Pl 4, Figs.4 and 8, Text-fig. 7s) and those
found in the Middle Vistula river 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
of 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. Pl. 4, Fig. 8).

Distinet relationships seem also o occur between
K. Young's species and one of the specimens identified
by C. Schluter with the species Bostrychoceras poly-
plocum  (Roemer) (C. Schluter, 1871 —1876. Pl 34,
Fig. 1). In addition to analogies in the development
of costulation, manner of coiling and size, it displays
a close similarity in the development of tubercles them-
selves and in the types of connection of tubercles and
ribs occurring mostly in early and late developmental
stages. -

Distribution: Upper Campanian. Bostrychoceras po-
lyplocum and  Didvmoceras  donezianum  Zones. the
Vistula river valley.

Didvmoceras donezianum donezianum (Mikhailov, 1951)
(Pl. V. Fig. 1: Pl. VIL Figs.9—15. 18)

1951 Baostrychoceras polyplocum Roemer () var. doneziana Mik-

hailov. Mikhailov N.P.. p. 53. PL. V. Figs 23 —24 (holotype).

1966 Cirroceras doneziammn  donezianan  (Mikhailov): Blaszkic-
wicz A.. Table.

(?) 1966 Cirroceras  doneziamun  renngarteni (Mikhailov): Blaszkic-
wicz A.. Table.

Material: 1G 12. 11. 92: 1G 234. 11. 28: IG l-‘.310.
1. 101 =103; MZ VIII Mc 333, 426—427. 1.445.

Remarks. The original separation of N.P. Mikhai-
lov's taxon is based exclusively on its holotype (N.P.

Mikhailov. 1951, p. 53, Pl 4. Figs. 23 —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 (Pl. VI Figs. 10—12,
14-15).

In the present writer’s concept ol the taxon described.
which is debatable due to the [ragmentary 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 part of coil: spiral and
on the whole loose coiling of the remaining part of
phragmocone: coarse and widely spaced costulation
in the form of simple ribs, with a possibility of only
infrequent bifurcation of ribs, both in the tubercles
of the lower and upper row: smalt dimensions of tubercles
as compared with the thickness of ribs and, as a rule,
the lack of ‘ribs not connccted with tubercles.

Of the materials, described in literature, the most
distinct relationship to the specimens here presented
is displayed by that distinguished by N.P. Mikhailov
as Bostrychoceras polyplocum var. renngarteni nov, var.
(N.P. Mikhailov, 1951, PL 3, Figs.17 and 18). It consists
of about 1.5 whorl of a tightly coiled normal spiral
and a downturned gerontic part of coil; lacking is
perhaps only the apertural part. In the present state
of knowledge, it seems that the systematic separation
of this form [rom 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 tubercles of the lower
row) are the only characters differing the specimens
here presented, which represent late development stages
(Pl. V., Fig. 1: PL. VII, Figs. 13 and 18). from this form.

The material from the Middle Vistuli river valley
includes a specimen (Pl VII. Fig. 17), previously iden-
tified by the present writer as Cirroceras donezianum
renngarteni (Mikhailov) (cf. synonymy), but which is
to a considerable extent transitional between the holo-
type of this subspecies, erected by N.P. Mikhailov.
and the specimens described here. This specimen differs
from the holotype of Didvmoceras donezianum renn-
earteni (Mikhailov) in a decisively rarer bifurcation
of ribs and size of the coil. The last-named character
differs it. however. also from specimens identified with
D. doneziamun  donezianwn  (Mikhailov). The strati-
graphic position of this specimen is undoubtedly in-
cluded in the range of the material related with D. do-
nezianum donezianum (Mikhailov).

The separateness of the subspecific rank may be
also assumed in the case of specimens described from
the Donets Basin, U.S.S.R. (N.P. Mikhailov. 195I.
PL 3, Fig. 19; PL 4, Figs 20 and 22: D.P. Naydin, 1959.
Pl 4. Figs. [. 3. 4) and identified with a species, erected
by E.Favre. that is, Nostoceras (?) schloenbachi (Favre).
A tight coiling of the phragmocone. with a very frequent
bifurcation of ribs in the tubercles of the 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. 1. 105—108), represented
by specimens illustrated in Pl. VII, Figs. 1 and 5-8
and which, in addition to the characters named above
differs maybe from those related with Didymioceras
donezianum (Mikhailov) also in a slightly higher strati-
graphic position, should be also included in this group.

D. densecostatum (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. stevensoni (Whit-
field) (R.P. Whitfield, 1880, Pl. 14, Figs. 5—8: 1901,
Pls. 29 —30). As compared with D. doneziuanum (Mik-
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, Didvmoceras do-
nezianum Zone, the Middle Vistula river valley. Upper
part of the Upper Campanian of the Donets Basin,
U.S.S.R.

Didvmoceras densecostatum (Wiedmann, 1962)

(PL. VII, Figs.2—4)

1871 — 1876 Heteroceras polyplocuwn ? Roemer; Schliter C. (pars).
p. 112. Pl. 35, Figs. 1 —4 (holotype).

1921 Didymoceras sp. nov. Spath; Spath L.F.. p. 249.

1962 Cirroceras (Cirroceras) schloenbachi densecostatum Wiedmann;
Wiedmann J., p. 204.

1966 Cirroceras donezianun densecostatum Wiedmann: Blaszkicwicz
A.. table.

Material: MZ VIII Mc 371.

Remarks. J. Wiedmann's species is known only
in its early developmental stages.

From Didyvmoceras donezianum (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. postremum
Sp. nov.

Distribution: Upper Campanian, Didvmoceras do-
nezianum Zone, the Vistula river valley. Upper Cam-
panian of the Federal Republic of Germany.

Didymoceras postremum sp. nov.
(PL. VIII. Fig. 1-6: Pl IX. Figs. 1 —6)

? 1951 Bostrychoceras polyplocunn Roemer var. schiloenbuchi (Favre):
Mikhailov N.P. (pars), p. 51. PL. 3, Fig. 16.
1966 Ciroceras sp. nov. Blaszkiewicz; Blaszkiewicz A.. table.

Holotypus. Pl. VIII, Figs. 2 and 5 (1G 1.310. IL. 6).

Stratum typicum. Upper Campanian. Didyvmoceras donezianum Zone.
Locus typicus. The Middle Vistula river valley, Ciszyca Gorna, outcrop
107.

Derivatio nominis. Postremi (Lat.) — the last.

Diagnosis. Shell large, loosely coiled. Umbilicus
of whorls of a normal spiral medium-sized, whorl
sections flattened 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 deflected part are in the
form of distinctly developed tubercles or tubercular
swellings, 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; 1G 12. 1. 1-6: 1G 234. 11. 40: IG 890.
II. 153—164, 170—172; 1G 1,310. IL. 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
(Pl. VIII, Fig. 3; PL 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 Pl. 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 (Pl. 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 of 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 tubercular swellings of ribs and by tubercles
(PL. 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 upwards
is also recorded in some specimens (Pl. VII, Fig. 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 the 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 (Pl. VIII, Fig. 6) and 27 (PL. 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 Didy-
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 widely spaced costulation and the occur-
rence of different systems of connecting tubercular
elements with ribs are also recorded in comparison
with D. densecostatum (Wiedmann), a taxon concurr-
ing with D. donezianum (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, Pls. 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 and stratigraphic data of the specimen,
described by N.P. Mikhailov from the Donets Basin,
U.S.S.R. (cf. synonymy) and which presumably is part
of a body chamber, allow one to relate it with the
species under study.

Distribution: Upper Campanian. Didvmoceras do-
nezianum Zone, the Vistula river valley. Upper Cam-
panian of the U.S.S.R. (?)

Genus Nostoceras Hyatt, 1894
Type species Nostoceras stantoni 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
Nostoceras Hyatt and Didymoceras Hyatt, include:
Nostoceras (?) navorroense (Shumard) (B. Wade, 1926,
p. 184, Pl 61, Figs.8—11, PL. 62, Figs. 1, 2; L.W. Ste-
phenson, 1941, PL. 83, Figs. 9—13). For comparison
of the two genera — see the remarks on Didymoceras
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 Nostoceras Hyatt it is related,
on the other hand, by its stratigraphic position and
a fairly small phragmocone. Also similar to type [orms
of Nostoceras Hyatt seems to be a European species
found in the Middle Vistula river valley, that is, Nosto-
ceras () schloenbachi (Favre).

Anaklinoceras Stephenson (L.W. Stephenson, 1941)
and Planostoceras Lewy (Z. Lewy, 1967) may, accord-
ing to current presentations, be interpreted as sub-
genera of Nostoceras Hyatt (C.W. Wright, 1957;
T. Matsumoto, 1967; Z. Lewy, 1967, 1969).

Nostoceras pozaryskii sp. nov.
(Pl X, Figs. 1=5, 8 9. 11-15)
1934 Hamites vistulue Pozaryski in sched. (IG 12. 1L 7/1 =16).

1966 Nostocerus vistulue (Pozaryski in sched.): Blaszkiewicz A.,

p. 1.063.

Holotypus. Pl. X, Figs. 1 =5 (1G 1,310. 11. 7).

Stratum typicum. Upper Campanian. Nostoceras pozarvskii Zone.
Locus typicus. The Middle Vistula river valley. Piotrawin, outcrop I.
Derivario nominis. 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: 1G 12. 1. 7/1—16: 1G 889. II. 120; 1G
1.310.11, 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 Pl
X. Figs. 11, 13, 15, which also includes the downturned
sector ol 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 flattened 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 (Pl
X, Figs.1 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 flattened ventrally. In part of the remain-
ing specimens, these portions are flattened laterally
(PL. 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 specimen 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
to 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 its lateral 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.

In 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 scctors, are less distinct.
A decrease in the development of ribs 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. In 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 similarity to that described above is displayed
by the North American species Nostoceras kernense
(Anderson) (F.M. Anderson, 1958, p. 196, PL. 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.
Pl. 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 Didyvmoceras-like
character of the deflection of the U-shaped part from
the normal spiral.

A specimen. illustrated in Pl. 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, Nostoceras poza-
ryskii Zone, the Vistula river valley.

Nostoceras sp.

(Pl. IL. Figs. 7. 8: PL. V. Fig. 2)

Material: 1G 12. II. 8; IG 1.310. II. 5.

Remarks. As compared with Nostoceras pozaryski
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 dis-
play outstanding morphological similarities to N. sp.
(J.B. Reeside, 1962, Pl. 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 Nostoceras hyatii Stephenson (M.K. Ho-
warth, 1965, PL 9, PL. 10, Fig. 1).

Distribution: Lower Maastrichtian, Belemmnella lan-
ceolata lanceolata Zone, the Vistula river valley.

Nostoceras (?) schloenbachi (Favre, 1869)
(Pl. X, Figs.6, 7, 10)

7 1850
1869

Crioceras plicatilis Kner; Kner R.. p. 9. PL. 2. Figs 3, 3Ja—b.
Helicoceras Schloenbachi Favre: Favre F.p. 30 Pl 7. Figs
Sa—c (holotype). : i
7 1913a Heteroceras polyplocum Roemer var schloenbachi Favre,
Nowak J., p. 358, PL 41, Fig. 14, Pl. 44, Fig. 42,
Bostrychoceras polyplocum schioenbachi Favre; Tsankov T.V..
p. 151, PL. 3, Figs.2-3.

Nostoceras () schloenbachi (Favre): Blaszkiewicz A.. p. 1065.

7 1964

1966

Material: 1G 1,310. IL. 161.

Remarks. The holotype makes up an incomplete
whorl. As compared with the specimen presented, it
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 1s 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 {rom the Donets Basin,
U.S.S.R., identified at present with E. Favre's species
(N.P. Mikhailov, 1951, PL. 3, Fig. 19, PL. 4, Figs.20—22;
D.P. Naydin, 1959, PI. 4, Figs. 1 —4) are treated by the
present writer as homeomorphic forms. They display
only partial analogies 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 of these forms in remarks
on Didymoceras doneziamun donezianum (Mikhailov)).
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Specimens from Madagascar, thus far identified
with E. Favre's species (E. Basse, 1931, Pl. 2. Figs.
11 —15) seem to be more comparable with other forms
of the Nostoceras, that is, Nostoceras mariateresianum
Haas and (?) N. angolense Haughton (O. Haas, 1943;
S.H. Haughton, 1924).

Distribution: Lower Maastrichtian — Belemnella lan-
ceolata lanceolata Zone, the Vistula river valley. Lower
Maastrichtian of the U.S.S.R. Maastrichtian of Bul-
garia (7).

Family DIPLOMOCERATIDAE Spath, 1926
Genus Glyptoxoceras Spath, 1925

Type species Hamites rugatus 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.

Glyptoxoceras retrorsum (Schliiter, 1872)
(PL. LV. Figs.3-5)

1871 — 1876 Aacyloceras  retrorsum Schliiter: Schliter C.. p. 97.
Pl. 30. Figs. 5-7 (Lectotype — L.F. Spath. 1925, p. 31), Figs.
8—10.

1925 Glyproxoceras retrorswm Schliter; Spath L.F.. p. 31.

non 1951 Ancyloceras retrorsum Schliiter; Mikhailov N.P., p. 87.
Pl. 5, Fig. 32, Pl 13; Fig. 56.

non 1959 Neancvloceras retrorsum Schliter: Naidin D.P.. p. 182,
Pl 3, Fig. 7.

1966 Glyptotoxoceras (?) retrorsum Schliiter: Blaszkiewicz A.. table.

Material: 1G 1,310. II. 162.
Dimensions in mm. (Table 4)
Table 4

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

Genus Neancyloceras Spath, 1926
Type species Ancyloceras bipunctatum Schliiter, 1872

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

Neancyloceras phaleratum (Griepenkerl, 1889)
(Pl. XI. Figs 1. 2. 4—8: Pl XIL Figs.1-4. 6—9)

? 1885 Ancyloceras? elegars Moberg: Moberg J.C.. p.30. Pl 3. Fig.

10a, b.

Hamites  phaleraius - Griepenkerl

Pl. 44, Fig.3a—i. PL. 45, Figs. 3, 4.

non 1912 Hamites phaleratur Griepenkerl: Lopuski C., p. 182. PL 1,
Figs. 1, 2.

1913a Anisoceras (7) elegans Moberg; Nowak J. p. 384, PL. 40, Fig. 7.

1966  Neancyloceras phaleratum phaleratum (Griepenkerl); Blaszkie-

wicz A.. table.

Neancyloceras phaleratum (Griepenkerl) subsp. nov. Blaszkie-

wicz: Blaszkiewicz A., table.

1889 Griepenkerl O.. p. 406,

1966

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

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

Dimensions in mm. (Table 5)

W/H

Specimen L W | H R Remarks

PL. LV, 5-17

Figs.3-5

67.4(11.6|16.7| 69 The whorl displays local
secondary, asymmetric

5~ 6| deformations

112.

o

16.5] 24.6| 67

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,
Pl. 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. Schliter’s third specimen
(1871 — 1876, Pl. 30, Fig. 8), whose stratigraphic 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 differentiation within the range of Glyptroxo-
ceras retrorsum (Schliiter).

Table 5
Specimen L W H W/H, | R
Pl. XII. Fig. 4 205 7.0 82%] 85 37
Pl. XI, Fig. 2 52.0 — 9.6 - 3-4
Pl. XI, Fig. § 19.0 5.0. 10.7 46 3-4
Pl. XI, Figs. |, 4 140.8 | 12.1 2310 52 4-6
Pl. XH. Fig 3 51.0 | 10.0 243 41 5
PL. XII, Figs.1-2 99.0 | 19.0 | 36.5 51 8
Pl. XII, Figs. 6, 7 83.5 | 20.1 8.4 52 8
Pl. XI, Figs.6, 8 79.0 | 20.0 41.5 49 8
Pl. XI. Fig. 7 105.9 - 827 - 7
Pl. XII, Figs.8-9 198.2 | 28.5 | 51.0 55 7-8

Remarks. The lectotype 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 that
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 situation 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 a 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 that
all parts of a coil, with their sections more than 40 mm.
high, represent a gerontic chamber, which includes
two straight sectors 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 of 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
variability, occurring at least in later ontogenetic stages
and involving thé dimensions of ribs connected with
tubercles (in this writer’s former work, these differences
were interpreted as subspecific; cf. synonymy).

The specimen, on which Ancyloceras? eleguns Mo-
berg (cf. synonymy) is based, may belong to the species
described. The name A. elegans Moberg may, therefore,
turn out to be a senior synonym of the name Hamites
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. Neancyloceras pha-
leratum Zone, the Vistula river valley and of the Mie-
chow trough. Upper Campanian of the Federal Re-
public of Germany and Sweden (7).

Neancyloceras sp.
(Pl. LV. Fig. 2)
1966 Neancyloceras sp. nov. Blaszkiewicz: Blaszkiewicz A.. table.
Material: 1G 1.310. 11. 208.

Dimensions in mm. (Table 6)
Table 6

Specimen | I, W H |W/H" |R Remarks

PLLY [729] 242 |344] o |7
Fig. 2

A secondary. bilaterally
symmetric deformation

Remarks. This fragmentary specimen displays, in
its shape, a considerable similarity to the straight,
late part of coil of Neancyloceras phaleratum (Grie-
penkerl). The differences consist only in a larger degree
of ventral flattening 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
stratigraphic position, this form, more closely than
O. Griepenkerl's species, resembles the type of the
genus Neancyloceras Spath.

Distribution: Upper Campanian, Bostrychoceras po-
[yplocum Zone, the Vistula river valley.

Neancyloceras bipunctatum (Schliiter, 1872)
(Pl. XII, Fig. 5)

1871 —1876 Ancyloceras bipunctatum Schliiter: Schliter C.. p. 98,
Pl. 29, Figs.1-3.

1926 Neancyloceras bipusnctatum Schliter; Spath L.F., p. 80.

1951 Ancyloceras  bipunctatwn  Schliter; Mikhailov N.P.. p. 88.
Pl. 16. Figs, 66—71.

1959 Neancyloceras  bipunctatwm  Schliiter;
Pl. 3. Fig. 6.

1966 Neancyloceras bipunctatum  Schliter; Blaszkiewicz A.. table.

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

Material: 1G 1,310. 11. 209.

Dimensions in mm. (Table 7)

Naidin D.P.. p. 182,

Table 7

Specimen L W H W/H", R

PL. XII, Fig. § 34 4.7 10.6 +4 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, Pl 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, as well as to the remaining
specimen, illustrated by C. Schliiter, the specimen from
the Middle Vistula river valley 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. bipunctatum (Schliiter), a form
found in the Middle Vistula river valley, seems to be
closely related with C. Schliiter’s species.

Distribution: Upper Campanian, Didvinoceras do-
nezianum Zone, the Vistula river valley. Upper Cam-
panian of the U.S.S.R. and the Federal Republic of
Germany.

Neancyloceras aff. bipunctatum (Schltter, 1872)

(PL. XI. Fig. 3)

1966 Neancrloceras afft bipuictarum Schliiter: Blaszkiewicz A.. table.

Material: 1G 1,310. 1. 210.
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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 Neancvloceras bipunctatum (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. Schliter’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 Didymoceras donezianum Zone.

Genus Diplomoceras Hyatt, 1900
Type species: Baculites cylindraccea Defrance, 1916
Diagnosis. See C.W. Wright, 1957, p. L 227.
Diplomoceras cylindraceum [Ivoviense Mikhailov, 1951

(PL. LIV. Fig. 4)

Hamites cvlindracews d'Orbigny: Binkhorst J.T., p. 36. Pl. 5b,

1861
Figs. 6. 7.
1869  Hamites cylindraceus Defrance: Favre E.. p. 26, PL. 7. Fig. 1.

1913a Hamites cylindraceus Defrance: Nowak J. p. 382, Pl 41. Fig. 10,
(holotype) Pl. 43, Fig. 35, Pl 45. Fig. 47.

1951 Diplomoceras  cylindracewn  Delr. var. [voviense Mikhailov:
Mikhailov N.P., p. 42, PL 2, Figs. 7. 8 Text-fig. 11.

1953 Hamites cvlindracens Defrance; Petkowic K.. p. 33, PL 6,
Figs. 1, 4 6.

1964  Diplomoceras cvlindraceum (Defrance): Tsankov T.V.. p. 152,
Pl. 4, Fig. 2.

1966  Diplomoceras evlindraceus Ivoviensis Mikhailov: Blaszkiewicz
A.. table.

Material: MZ VIII 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 (cl. the comparison of M.J.L. Defrance’s species
with other taxons, see below).

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

Diplomoceras  cylindraceum  cyclindraceum (Defrance,
1916)
2Pl

(PL. LIV, Fig. LV. Figs. 6, 7)

1840 — 1842 Hanrites cvlindraceus Defrance: d'Orbigny A., p. 551
Pl. 136. Figs. 1 —4.
2 1871 = 1876 Hamites cf. cvlindraceus Defrance; Schliiter C., p. 103.
Pl. 31. Figs. 10—14.
2 1951 Diplomoceras cl.  eylindracewm Defrance: Mikhailov N.P..
p- 41. PL 2. Figs. 9-10.
1966 Diplomoceras  cxlindraceus  cylindracews Defrance: Blaszkie-
wicz A.. table.

Type. M.J.L. Defrance did not illustrate his species
and gave its only general description (cf. 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. 551, Pl. 136. Figs.
1 —4) have been adopted by the present writer as type
specimens.

Material: 1G 1,310. II. 9: MZ VIII Mc 530.

Dimensions in mm. (Table ¥)

Table 8
2 /
Specimen L W H WitH R Remarks
Pl. LV, Fig. 7 |113.7]20.0 |46.7| 41 | 6—7 | Secondary lateral
Pl. LV, Fig. 6 flattening of the
93.3 1383 15856 SO 10 | coil
Pl LIV, Fig 2| 924 [51.57[60.0] S 9

Remarks. In the development and number of their
ribs. the specimens here presented fairly accurately
correspond to an illustration of ornamentation 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 (Pl. 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. Mikhailov, 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 Diplomoceras cylindraceum Ilroviense Mik-
hailov.

Diplomoceras notabile (Whiteaves) (J.L. Usher. 1952,
PL. 29, Fig. 2 — an illustration of the holotype, Pls. 30
and 31, Figs. 26 and 27; D.L. Jones. 1961, Pl. 71; 1963,
Pl. 21, Fig. 1) seems to differ from M.J.L. Defrance's
species in a less sharp costulation. D. lambi Spath (L.F.
Spath, 1953, Pl. 2, Figs. 1 —3) displays similar features
of ornamentation as those of J.F. Whiteaves' species.

Distribution: Upper Maastrichtian, Hoploscaphites
constrictus  crassus Zone, the Vistula river valley.
Maastrichtian of France, the U.S.S.R. and the Federal
Republic of Germany (?).

Family SCAPHITIDAE Mecek. 1876
Genus Trachyscaphites Cobban and Scott, 1964

Type species Trachyscaphites rebirdensis Cobban and
Scott, 1964

Diagnosis. See W.A. Cobban and G.R. Scott, 1964,
. E 6.
4 Remarks. The taxonomic position of the species
Trachyscaphites (?) gibbus (Schliiter), found in the
Middle Vistula river valley. is obscure, a fact also
assumed by the authors of the genus Trachyscaphites
(W.A. Cobban and G.R. Scott, 1964, p. E 1). 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 tuberculation on the siphonal area of coil. as well
as distinctly variable number of the rows of tubercles.

Trachyscaphites spiniger spiniger (Schliter, 1872)
(PL. XIIl, Figs.1—3.5 and 7)

1871 — 1876 Scaphites spiniger Schliiter; Schliiter C.. p. 82, PL 25,
Figs. 1 —3. 4, 5 (7). ]
7 1885 Scaphites spiniger Schliiter: Moberg J.P., p. 28, PL 3. Figs
6a —b.
1966 Scaphites spiniger spiniger Schliiter; Blaszkiewicz A.. table.
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Type. C. Schliiter’s (1871 — 1876, Pl. 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: 1G 12. II. 9—10, 86: 1G 889. II. 7, 14,
18; 1G 1310. IL. 211 —-212: MZ VIII Mc 363. Environs
of Miechéw: IG 1.310. I1. 213222,

Dimensions in mm. (Table 9)

Remarks. The specimen, presented in Pl XIII,
Figs. 1 —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-
chyscaphites spiniger porchi (Adkins) and T. spiniger
levatinensis 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 addition to the lack of reduction in costulation
of the shaft, C. Schliiter's second specimen (1871 — 1876,
Pl. 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-
servation or an indistinct illustration 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. nov.
is included in the remarks on this taxon.

1. 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 Neancyvcloceras pha-
leratum Zone, the Vistula river valley. Upper Campanian
(lower part) of the Miechow region. Upper Campanian
of the Federal Republic of Germany and Sweden (?).

Trachyscaphites spiniger posterior subsp. nov.
(PL. XI1I. Fig. 4. PL. XIV, Figs.1 —7. PL. XV, Figs.2. 3. Pl. XXX, Fig. 2)

? 1840 — 1841 Scaphites pulcherrimus Roemer: Roemer F.A.. Pl 14,

T 1915 Scaphites spiniger Schliiter; Frech F.. p. 564. Text-fig. 13.
? 1951 Acanthoscaphites spiniger Schliter; Mikhailov N.P.. p. 100.
Pl. 19. Fig. 92.
1966 Trachyscaphites spiniger (Schliiter) subsp. nov. Blaszkiewicz:
Blaszkiewicz A.. table.

Holotypus. Pl. X1V, Figs. 5—7. IG 1.310. I1. 10.

Stratuny typicum. Upper Campanian, Bostrychoceras polyplocum Zone.
Locus typicus. The Middle Vistula river valley. Sulejow, outcrop 22.
Derivatio nomiiiis. Posterior (Lat.) — posterior,

Diagnosis. Shaft slightly exceeding phragmocone.
Apertural angle about 115°. Four pairs of rows: latero-
umbilical, lateral, lateroventral 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 whole on the shaft.

Material: 1G 889. II. 28, 41, 51 —53. 58—61: IG
890. II. 25, 30, 31, 72, 90:1G 1,310. II. 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, lateroumbilical, lateral, latero-
ventral and ventral, occur on the exposed part of coil.
The largest tubercles, representing the “clavi™ 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 of 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.

Fig. 4. Table 9
Specimen LS WS Th H, W, |W/H",| H, W, [W/H.",| H, W, |W/H.";
Pl. XIII, Fig. 3 71.5 ~ 2492 26.0 24 86 - 2327 - - - -
PL. XIII, Figs.1-2 85? 732 0.57 | 397 21.0 52 478 25.6 33 - — -






