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Abstract. - Two kinds of Cranias have been collected between 193 m. and 207 m.
in a boring at Boryszew, central Poland. Most valves represent a new member of
the "Crania tuberculata group". For members of this group, comprising species
from the Maastrichtian, Danian, Paleocene and ?Eocene, a new subgenus of Cra
nia - C. (Danocrania) n.subg. is erected with Crania tuberculata Nilsson as type
species. The Polish representatives are named: C. (Danocrania) polonica n.sp. and
C. (Danocrania) polonica semicostulata n.subsp. The subspecies shows a peculiar
outer sculpture very similar to that shown by a C. (Danocrania) from the upper
Middle Danian of Faxe (Denmark). The remaining Cranias all belong to the subge
nus C. (Isocrania) , known only in association with C. (Danocrania) in Danian strata.
The Polish form is related to C. (Isocrania) posselti Rkz. from the Upper Danian of
Denmark. The age of the Crania-bearing strata at Boryszew is estimated to be
upper Middle Danian. If the strata are younger, their Danian fossil content, e.g.
the Cranias, Tylocidaris masoviensis Kongiel and Stereocidaris rosenkrantzi (Ravn),
must be considered as derived fossils. A ventral valve of the Upper Senonian
C. (Isocrania) paucicostata Bosquet in Lower Paleocene strata at Bochotnica shows
that derived fossils may occur in the Lower Paleocene of central Poland.

INTRODUCTION

Some years ago Prof. Dr Krystyna Pozaryska, from the Palaeozoolo
gical Institute of the Polish Academy of Sciences, Warsaw, sent me two
Cranias from a boring at Boryszew in the neighbourhood of Sochaczew
(central Poland), asking for my opinion on their specific determination.
Later I received more Crania material from the same boring, and in 1963
Prof. Pozaryska sent me a specimen from the same locality together with
a Crania from Bochotnica, belonging to Dr A. Radwanski's collection
(Laboratory of Dynamic Geology of the Warsaw University).

Rozkowska (1955) and Kongiel (1958) have used the designation Crania
tuberculata Nilsson for the Polish specimens from Boryszew, but at my
first look at this material I immediately realized that the outer sculpture
differed considerably from the true C. tuberculata from the uppermost
Danian of southern Scandinavia. Nevertheless the shells belonged to the
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group of C. tuberculata1, known from Holland, south Germany, Austria,
Crimea and Bulgaria. In the Polish material sent to me the subgenus
C. (Isocrania) Jaekel is also represented.

Since receiving the' first Cranias from Poland I have attempted to
revise the Crania tuberculata group whose members belong to the Danian,
Paleocene and ?Eocene. While describing the Polish Cranias of this group
I take the opportunity of presenting some of my results. I gratefully
acknowledge the receipt of material sent me from Professors Pozaryska
and Pozaryski (Crimea, Bulgaria), Prof. Naidin (Crimea), Prof. Dehm
(southern Germany), Dr Traub (Austria), Dr Meijer and Dr Wienberg
Rasmussen (Holland).

Vassilenko (1955) referred the members of the Crania tuberculata
group to the subgenus C. (Ancistrocrania) Dall, 1877, type C. parisiensis
Defrance. However, in this subgenus the two internal apophyses diverging
from the apex in the dorsal valve and carrying the attachments of the
anterior adductor muscles are connected in an elevated transverse ridge.
This is not the case in the dorsal valve of members of the tuberculata
group where the apophyses are separated by a distinct groove with
a pronounced mesial septum which is totally lacking in C. (Ancistro
crania) .

The members of the tuberculata group form a well defined Crania
assembly and therefore deserve to be treated as constituting a new sub
genus for which I propose the name C. (Danocrania).

Specimens from Boryszew boring belong to the collections of the
Palaeozoological Institute of the Polish Academy of Sciences in Warsaw
(Crania) and of Prof. R. Kongiel, 1958 (Tylocidaris) . They are marked:
Bp. VIIl/1-52 and E. II/42 respectively.

1 It seems to me most unfortunate that Carlsson in 1958 replaced the well known
name Crania tuberculata Nilsson, 1826-27, with Craniolites brattenburgicus Schlot
heim, 1820. Crania tuberculata had then been used for about 132 years by all pa
laeontologists and moreover as designation for a zone: the zone with C. tuberculata
of the Upper Danian, and for a group of Cranias : the C. tuberculata group. Schlot
heim delivered in 1820 bad figures of the fossil in question and no description at
all. It is possible to establish that Schlotheim himself from a label in his collection.
which since 1833 has been preserved in the Geological-Palaeontological Institute of
Humboldt University in Berlin, for unknown reasons had given up the name
brattenburgicus and replaced it with tuberculata. Maybe Lundgren was right in
1884 when he wrote that brattenburgicus was a misspelling for brattenburgensis
(Stobaeus, Retzius, a synonym of cr an i olar i s Linne). Then there is reason to believe
that Schlotheim to begin with thought that his Crania was identical with Crania
brattenburgensis, but later saw he was wrong and then referred his valves to Nils
son's species tuberculata. Consequently, Hoeninghaus in 1828, describing and figu
ring Schlotheim's specimens, put them under Nilsson's name. (Schlotheim died in
1832). Thus there is good reason for not using Schlotheim's name brattenburgica
and so it has been for 132 years until Carlsson, 1958, dug it up and since followed
by Kruytzer & Meijer the same year. Therefore I think it most reasonable to pre
serve the old name Crania tuberculata Nilsson and hope to have it sanctioned by
the International Commission on Zoological Nomenclature before publishing my
final results on C. (Danocrania).
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Genus Crania Retzius, 1781
Type species: Anomia craniolaris Linne, 1758 = Crania brattenburgensis

Retzius, 1781
Crania (Danocrania) subg.nov.

Derivation of name: Danocrania - Lat. Dania = Denmark.
Type species: Crania tuberculata Nilsson, 1826-27.

Species assigned to Crania (Danocrania) subg.nov.:
1820. Craniolithes brattenburgicus Schlotheim non brattenburgensis Stobaeus 1732,

Linne 175l. Copenhagen.
1826-27. Crania tuberculata Nilsson. Scania.
1828. Crania tuberculata Nilsson Hoeninghaus based on Schlotheim's specimens of

Craniolithes brattenburgicus. Copenhagen.
1834-40. Crania tuberculata Nilsson. Goldfuss (PI. 162). Copenhagen.

Crania spinulosa Goldfuss non Nilsson (PI. 162). Holland = Crania ha
genowi de Koninck.

Crania spinulosa Goldfuss non Nilsson (PI. 1163). Holland = Crania
geulhemensis Kruytzer & Meijer.

1854 (1863). Crania tuberculata Schafhautel non Nilsson = C. kressen~ergensis GUm-
bel. Bavaria.

1854. Crania hagenowi de Koninck. Limburg.
1857. Crania spinulosa Baily non Nilsson. Crimea. = C. tuberculata Nilsson.
1861. Crania kressenbergensis GUmbel. Bavaria.
1867. Crania spinulosa Lundgren non Nilsson. Scania. = C. transversa Lundgren.
1885. Crania transversa Lundgren. Scania.
1885. Crania tuberculata Nilsson. Lundgren. Scania.
1894. Crania tuberculata Nilsson. Posselt. Denmark.
1894. Crania transversa Lundgren. Posselt. Denmark.
189,6. Crania subtuberculata Reis. Austria. = ?C. kressenbergensis GUmbel.
1909. Crania tuberculata Nilsson (incl. C. transversa Lundgren) Br. Nielsen. Den-

mark.
1920. Crania tuberculata Nilsson. Rosenkrantz. Copenhagen.
1938. Crania austriaca Traub. Austria.
1939. Crania tuberculata Tzankov non Nilsson. Bulgaria. Presumably a new species.
1955. Crania (Ancistrocrania) tuberculata Nilsson. Vassilenko. Crimea.
1955. Crania (Ancistrocrania) spinulosa Vassilenko non Nilsson. Crimea. Presu-

mably a new species.
1955. Crania (Ancistrocrania) sp. Vassilenko. Crimea.
1958. Crania brattenburgica geulhemensis Kruytzer & Meijer. Holland.
1958. Crania brattenburgica geulhemensis Kruytzer & Meijer. Holland.

Diagnosis. - Small to rather big, mostly thin-shelled Crania. Shell
inequivalve. Ventral valve weakly convex, flat to concave, only cemented

-to a support (never preserved) by a very small area around the apex.
Test in the older species covered with flat-lying, scattered spinules. In
the younger species the spinules develop in two ways: either the spinules
are arranged in intersecting arcs or they are arranged along undulating,
flat ribs radiating from the apex and ramifying towards the shell margin.
Outline oval to subcircular or subrectangular narrowing against 'the

7*
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evenly rounded, straight or slightly incised, posterior margin. The adduc
tor muscles have deposited calcareous matter forming projections. Ros
tellum sharp and prominent. Mesial septum in dorsal valve prominent,
swollen or arrow-shaped in front of the anterior adductor impressions.

Description. - Ventral valve slightly convex to nearly flat. Apex
situated close to the posterior margin, in some species placed as the point
of a triangular body (beak) protruding the posterior margin. Interior with
four adductor impressions. The posterior adductors strongly marked,
variably oval to circular, formed as projections produced by the muscles
depositing calcareous matter. One or both of these projections may
exceptionally not be preserved, leaving deeply excavated markings in the
shell. Pallial secretions formed as more or less prominent, curved rims
are seen in front of the anterior adductor impressions. These impressions
are more or less widely separated by an area carrying two tapering gra
nulated ridges forming extensions of the granulated rim round the mar
gin of the shell. The anterior adductor impressions, placed subcentrally,
are oval, oblique, depressed in low projections and smaller and more
close-set than the posterior. They are separated by a nose-shaped, pro
minent rostellum the tip of which reaches to the anterior border of the
anterior adductor impressions. In front of these there is a well delimited
heart-shaped area with its tip approaching the anterior margin of the
valve. On both sides of this area the pallial sinuses may be recognized
depending on the extent of granulation on this part of the valve. The
thickened border of the valve is provided with numerous granulae,
increasing in size inwardly and often extending to and covering more or
less the whole disk in the anterior half of the valve. Within the same
species population there may be all transitions from granulation restricted
to the border to specimens where the anterior half of the valve is covered
by granulae obscuring the impressions of the pallial sinuses and the
anterior part of the heart-shaped area. .

Dorsal valve conical, apex rather close to the posterior margin and
directed posteriorly. Sculpture similar to that of the ventral valve. In
terior with four prominent adductor impressions. The posterior adductor
markings mostly formed as oval, more or less oblique projections sepa
rated by a rather wide area carrying one elevated, granulated, tapering
ridge formed by the granulated rim of the valve. The anterior adductor
muscles larger than the posterior, subcentral to central, attached to obli
que strong ridges or circular to oval prominent pedestals with a central
notch in each. Between the anterior adductor pedestals there is a mesial
septum, in front of the pedestals it is more or less swollen or with its tip
combined with nearly parallel extensions of the pedestals forming an
arrow-like figure. Impressions of the pallial sinuses are recognizable
symmetrical to the septum, but as in the ventral valve they may be more
or less obscured by granulation.
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Dimensions. The Danocranias may attain a rather considerable size
which is rather unusual within the Craniidae. The largest species are:

Crania (Danocrania) spinulosa Vassilenko non Nilsson. Danian,
Crimea.

C. (Danocrania) kressenbergensis Gumbel. Eocene?, Bavaria.

C. (Danocrania) tuberculata Nilsson. Danian, Denmark.

Length Breadth
(rnm.) (rnm.)

._--

17.10 16.40
16.70 16.70
15.95 15.50
14.80 13.70
15.25 15.70
14.60 14.00

Remarks. - The genera and subgenera of Craniidae so far known from
the Cretaceous and Tertiary differ from C. (Danocrania) inter alia in the
following way:

Crania (Crania) Retzius, 1781
Type species: Crania craniolaris Linne, 1758

Diagnosis. - Test cemented with most of the surface of the ventral
valve attached to different kinds of supports. Free surface almost smooth
with pronounced growth-lines. Posterior adductors in the ventral valve
show deep grooves, in some cases with perforation of the valve. The
anterior adductors attached to grooves coalesced to form a single, broad,
deep groove only covered by a thin, calcareous roof that is mostly broken
down. No prominent rostellum developed.

Crania (Ancistrocrania) Dall, 1877
Type species: Crania parisiensis Defrance, 1819

Diagnosis. - As Crania (Crania) fixed over most of the surface of the
ventral valve. Sculpture as in Crania (Crania). The anterior adductors of
the dorsal valve attached to an unbroken transverse ridge. Mesial septum
totally lacking in this valve.

Crania (Iso crania) Jaekel, 1902
Type species: Crania egnabergensis Retzius, 1787

Diagnosis. - Rather small, thick-shelled Cranias, the two valves
nearly equally convex. Apex in both valves subcentral. Sculpture con
sisting of rather coarse, straight or weakly curved ribs overlapping the
shell border. Between the principal ribs secondary and tertiary ribs may
be intercalated.

I consider C. (Ancistrocrania) , C. (Iso crania) and C. (Danocrania) as
subgenera of Crania.
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Genus Craniscus Dall, 1871

Type species: Crania tripartita Munster, 1840

Diagnosis. - Ventral valve subconical, apex central, surface smooth
with pronounced growth markings. Mesial septum of the dorsal valve,
not developed behind the elevated ridges carrying the anterior adductor
attachments and not swollen or arrow-shaped in front.

Discussion

It is considered that Crania (Danocrania) developed from the Senonian
Crania (Crania). Crania spinulosa Nilsson from the Senonian shows some
features reminiscent of C. (Danocrania), viz. a rather small area of attach
ment, but not as small as in C. (Danocrania) and a sculpture consisting of
scattered granulae and flat lying spinules. The details of the interior are,
however, the same as in C. (Crania). The oldest member of C. (Danocra
nia) seems to be the small species hagenowi (de Koninck MS) Davidson
from the lowermost Maastrichtian of Holland and Belgium. C. (Danocra
nia) is a characteristic member of the Danian faunas of Denmark, Scania,
Holland and the Crimea, where it occurs together with the last members
of the Senonian subgenus C. (Isocrania). In the Paleocene of Austria
presumably Lower Thanetian, the species austriaca Traub. (PI. I, fig. 5),
a typical C. (Danocrania), occurs abundantly. The species kressenbergen
sis Gumbel also a true C. (Danocrania) from the Eocene, Landenian or
Cuisian of Bavaria may be derived from older deposits being rather
similar to older species. So it seems that the range of the subgenus C. (Da
nocrania) is: Maastrichtian - Danian - Thanetian - ?Eocene, culmina
ting in the Danian.

The oldest representatives of C. (Danocrania): hagenowi from the
Maastrichtian, transversa from the Lower and Middle Danian, and
geulhemensis (PI. I, fig . 3) from the Middle Danian, possess a sculpture
consisting of scattered spinules, while in C. (Danocrania) tuberculata
(PI. I, figs. 1-2) of the Upper Danian the spinules are arranged in in
tersecting arcs. The sculpture of the older forms may totally, or in part,
transform into undulating, flat, ramifying ribs radiating from the apex.
The oldest forms carrying this type of sculpture occur in the Middle
Danian of Faxe, Denmark and they also occur in the Upper Danian of
the Crimea and the Danian of Bulgaria. The youngest known represen
tatives of C. (Danocrania): austriaca and kressenbergensis of the Paleo
cene and ?Eocene are both sculptured in this way. In some cases the test
surfaces appear quite smooth due to wear produced by transportation of
the shells. Examples of this are known inter alia from Geulhem in Holland
and Faxe in Denmark.
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Crania (Danocrania) polonica n.sp.
(Plates: II, figs. 1-3; III, fig. 1; IV, figs. 1-2)

Holotype: A ventral valve; PI. II, fig. 1 (ColI. Bp. VIII/I) .
Type locality: Boryszew at Sochaczew, central Poland.
Type stratum: Arenaceous, glauconitic marl from a boring at a depth of 202 m.

Strata termed Lower Paleocene.

Diagnosis. - Medium-sized C. (Danocrania). Anterior part of disk not
granulated. Sculpture consisting of very coarse well-spaced granules and
large flat-lying, radiating spines.

Description. - Ventral valve: shell with more or less projecting beak.
Coarse granulation restricted to the rim. Two rather short, tapering
prolongations of the granulated rim between the posterior muscular im
pressions which are oval and broader than the rather small, oblique an
terior muscle impressions. The posterior and anterior muscle impressions
consist of brown coloured shelly matter forming pedestals. The tip of the
sharply marked rostellum is also built up of the same brown material
connecting the anterior pedestals and forming the base of a muscle pro
ducing shelly matter as the adductors. Pallial sinuses well developed on
both sides of the weakly marked heart-shaped area. Exterior showing
a very small mark of attachment. The sculpture consisting of very coarse,
flat-lying, scattered, radially arranged spines somewhat varying in size
in the different specimens.

Dorsal valve conical, apex rather close to the cardinal margin. Granu
lation restricted to the rim producing a broad, truncate insertion between
the posterior adductor projections. The posterior and anterior muscle
impressions equally spaced consisting of brown coloured shelly material.
Between the anterior impressions a marked, septum swollen in the anter
ior part and connected with the anterior muscle pedestals by thin sub
parallel crests joining at the anterior tip of the septum. Pallial sinuses
well developed. Exterior ornamentation as in ventral valve.

Dimensions. Holotype - length 12.0 mm., breadth 11.3 mm. (see
Text-fig. 1).

Crania (Danocrania) polonica semicostulata n.subsp.
(Plate III, figs. 2-4; Text-fig. 1)

Holotype: A ventral valve; PI. III, fig. 3 (ColI. Bp. VIII/45).
Type locality: Boryszew at Sochaczew, central Poland.
Typ~ stratum: Arenaceous, glauconitic marl from a boring at a depth of .202.8

205.8 m. Strata termed Lower Paleocene.

Diagnosis. - Subspecies of C. (Danocrania) polonica. Anterior part
of disk wholly or partly granulated. Sculpture in the older part of the
shell consisting of undulating ramifying ribs radiating from the apex,
in the younger part consisting of coarse scattered granules.
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C.(Danocrania) polonica
Bor-ys z ew, Poland

Fig. 1. - The two areas marked in the diagram were obtained from a large number
of length/breadth ratios of C. (Danocrania) transversa from the Lower Danian,
and C. (Danocrania) tuberculata from the uppermost Danian of Denmark. The
two areas do not overlap indicating that the length/breadth ratios are diagnostic
for the separa ti on of the species. On this diagram has been plotted the results
obtained from the most complete valves of C. (Danocrania) polonica. They are all
confined to the tuberculata area. Open circles: C. (Danocrania) polonica polonica.

Filled circles: C. (Danocrania) polonica semicostulata.

Remarks. - Only ventral valves are known with certainty in this
variety. Apart from the details mentioned in the diagnosis the valves
agree with C. (Danocrania) polonica polonica.

Dimensions. Holotype - length 6.6 mm., breadth 6.2 mm. (see
Text-fig. 1).

The C. (Danocrania) material from the boring at Boryszew consists
of the following:

Crania (Danocrania) polonica polonica n.subsp.

193-207 m .: 35 ventral valves and several fragments; 12 fragmentary
dorsal valves.

202 m.: 2 ventral valves including the holotype.

Crania (Danocrania) polonica semicostulata n.subsp.

193 -207 m .: 5 ventral valves; 1 ?dorsal valve.
202.8-205.8 m.: 1 ventral valve, holotype.



ON SOME CRANIAS FROM CENTRAL POLAND 521

The outer sculpture in the subspecies semicostulata consists initially
of flat, undulating, ramifying ribs radiating from the apex just as in the
species from the Paleocene of Austria, the ?Eocene of Bavaria and the
Danian of Bulgaria and the Crimea. But then in semicostulata the sculp
ture on the younger parts of the valve alters to coarse, scattered spinules
as in C. (Danocrania) polonica polonica. This double sculpture is also seen
on Cranias from the uppermost part of the Middle Danian at Faxe and
in some specimens of C. (Danocrania) spinulosa Vassilenko non Nilsson
from the Danian of the Crimea.

The stratigraphical distribution of C. (Danocrania) polonica polonica
and its subspecies semicostulata is not quite clear. Two of the speci
mens of C. (Danocrania) polonica polonica including the holotype have
been taken at a level of 202 m . and the holotype of C. (Danocrania) polo
nica semicostulata n.subsp. has been obtained from a level between
202.8 m. and 205.8 m. All the rest of the Crania material from Boryszew
consisting of a mixture of both forms are labelled as coming from levels
between 193 m. and 207 m. So there is a slight possibility that semicostu
lata occurs in the strata above 202 m. and if so represents a further de
velopment of the C. (Danocrania) polonica polonica restricted to the strata
below 202 m. Another explanation is that the sculpture development has
taken place in the same population (as is the case at Faxe) so that both
forms coexist.

Subgenus Crania (Isocrania) Jaekel, 1902
Type species: Crania egnabergensis Retzius, 1787

Crania (Isocrania) aff. posselti Rosenkrantz, 1920
(Plate IV, figs. 3~8)

1920. Crania (I socrania) posselti Rosenkrantz ; A. Rosenkrantz, Craniakalk..., p. 29,
PI. 2, figs. 5-7 .

Among the Cranias from the Boryszew boring between 193 and 207 m.,
two ventral and two dorsal valves of C. (Isocrania) were found belonging
to a species nearly related to the Upper Danian C. (Isocrania) posselti.
Possibly these shells represent a new species, but as the material is so
scarce and the valves are rather worn I do not venture to propose a new
name. On Plate IV three valves of C. (Isocrania) posselti from Copen
hagen have been figured for comparison with the Polish species.

The ventral valve differs from C. (Isocrania) posselti in having a nar
rower rim covered with coarser granules. Posterior and anterior adductor
impressions, protractor and retractor impressions and the pallial sinuses
seem to agree very well with C. (Isocrania) posselti. This is also the case
when the position of the apex and the character and number of primary,
secondary and tertiary ribs are taken into consideration.

The dorsal valve seems to be more oval in shape, the rim narrower
and the granular ornamentation coarser than in C. (Isocrania) posselti.
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The protractor and retractor impressions are well developed and in close
agreement with the corresponding impressions in C. (Isocrania) posselti.

The ventral valve figured as Fig. 7 on Plate IV agrees in shape with
C. (Iso crania) posselti, whereas the ventral valve (Fig. 6) and the dorsal
valve (Fig. 8) are more oval in outline. These valves, however, seem to
be somewhat deformed.

Crania (Isocrania) paucicostata Bosquet, 1859
(Plate V, fig. 1)

1859. Crania egnabergensis Retz. var. paucicostata Bosquet; J. Bosquet, Mono
graphie..., p. 15, PI. I, figs. 5-6 .

1-902. Isocrania bosqueti Jaekel; O. Jaekel, Uber verschiedene Wege..., p. 1063, fig. 5.
1955. Crania (Isocrania) bosqueti Jaekel; V. K. Vassilenko, The genus Crania...,

p. 68, PI. II, fig. 5.

A ventral valve of this megalomorph C. (Isocrania) originates from
the locality Bochotnica (collection A. Radwanski) and has been collected
in strata referred to the Lower Paleocene. The valve measures: length
14 mm., breadth 15 mm., and in this respect agrees very well with Bos
quet's species (12.5 mm. and 13.0 mm. respectively). The exterior shows
15 strong, primary ribs, radiating from a small well defined area of
attachment near the posterior margin, and 7 intersecting secondary ribs.
All ribs overlap the shell border forming strong protuberances. Bosquet's
type (1859, PI. 1, figs. 5, 6) possess 12 primary ribs and 8 secondary ribs,
the number of primary ribs being smaller along the posterior border as
in the Polish specimen. Further the anterior part of the disk is finely
granulated in the Polish valve effacing the pallial sinuses. In Bosquet's
type specimen this part of the shell is quite smooth. Otherwise the inter
ior details are in full agreement with Bosquet's specimen. The three ven
tral valves figured by Jaekel (1902, p. 1063, fig. 5) from Maastricht as
C. (Isocrania) bosqueti Jaekel ( a synonym of C. (Iso crania) paucicostata
Bosquet) show respectively 14, 14 and 15 primary ribs, and 9, 8 and 8
secondary ribs. Vassilenko's specimen from the Maastrichtian of the Cri
mea shows about 15 primary and about 10 secondary ribs. Thus the varia
bility of ribbing within C. (Isocrania) paucicostata, originating from the
Lower Maastrichtian of Maastricht is so considerable that the Polish
specimen fits very well. Therefore there is good reason for considering
this fossil of Maastrichtian age. Consequently since it occurs in a Lower
Paleocene deposit it must be a derived fossil.

AGE OF THE DESCRIBED FAUNA

The strata at Boryszew which have delivered the Cranias described
here have been assigned by Rozkowska (1955) to the Montian based on
the numerous corals found, inter alia Caryophyllia calcitrapa (von Koe-
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nen) also known from the Lower Selandian of Copenhagen. This species
has previously been mentioned as also occurring in the Danish Upper
Danian, but according to Seren Floris this determination is questionable.
In 1957 Brotzen and Pozaryska, on the evidence of the Foraminifera, also
assigned the strata at Boryszew to the Montian. However, Kongiel in
1958 said that the echinoid content Stereocidaris rosenkrantzi (Ravn),
Tylocidaris pomifer (Boll) var. masoviensis Kongiel and Balanocidaris?
harduini (Desor)? of the strata indicate a Danian age. In addition to the
echinoids Kongiel also mentions the occurrence of the Danian species
Crania tuberculata Nilsson, Ditrupa schlotheimi Rkz, Glomerula gordialis
(Schloth.) and a Cementula. Recently Voigt (1964) from his studies on the
bryozoans from Boryszew concluded that the age of the strata must be
Upper Danian or Montian.

The difference of opinion on the age of the deposits is possibly not so
marked as it appears. Vincent in 1930 showed by means of the Mollusca,
and Wienberg Rasmussen in 1962 on other macrofossils, especially echi
noids, that the Tuffeau de Ciply corresponds in age with the Danian in
Denmark. Moreover the guide fossil of the Middle Danian, Tylocidaris
bruennichi Ravn, has been found by Wienberg Rasmussen in the Tuffeau
de Ciply. The Calcaire grossier de Mons, representing the true Montian,
rests unconformably on the Tuffeau de Ciply and, as mentioned by me at
the Colloquium on the Palaeogene at Bordeaux 1962, may therefore re
present the Upper Danian of Denmark and possibly also the Lower Selan
dian comprising the famous strata from Copenhagen (Vestre Gasvaerk)
and the Lellinge Greensand. The Lower Selandian of Denmark is fauni
stically closely connected with the Upper Danian, when macrofossils are
taken into consideration and therefore I prefer to designate the complex
Lower Selandian + Danian with the provisional name Dana-Paleocene
and let this complex constitute the lowermost stage of the Tertiary fol
lowed by the Thanetian. The finding of an extremely fossiliferous. Dano
Paleocene series in West Greenland seems to strengthen this view.

By means of the macrofossils at my disposal from the Crania beds I am
inclined to fix the age of the beds as Danian for the following reasons:

1) The C. (Danocrania) polonica polonica has a sculpture of scattered
spinules which is only known in Danocranias from the Lower and Middle
Danian. Some of the specimens from Boryszew C. (Danocrania) polonica
semicostulata n.subsp. show a development of the sculpture into undula
ting, ramifying, flat ribs radiating from the apex. This type of sculpture
is characteristic for the Danocranias ranging from the upper part of the
Middle Danian (Faxe) to the ?Eocene (Text-fig. 2).

2) In the Crania strata at Boryszew the subgenus C. (Isocrania) is also
represented. C. (Isocrania) is unknown from strata younger than the
Danian. The association of C. (Danocrania) with C. (Isocrania) is known
from the Danian of Denmark and the Crimea.
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Range of Danocrania

Cron ia
(Donocronia)

~~~~==:::::::::::Jlliiillj~~~&l1flJ~~ po Ioni ca

? Eoce-ne-

Po te o c erie

Uppe?r Dan ian

Middle? Danian

Lower- Danian

Maastrichtian

Fig. 2. - The position of C. (Danocrania) polonica in the stratigraphical sequence
according to its sculpture.

3) The echinoids Stereocidaris rosenkrantzi (Ravn) and Tylocidaris
masoviensis Kongiel also indicate a Danian age. Prof. Pozaryska has sent
me some echinoid fragments from the Crania beds at Boryszew which
includes these two species together with spines of Phymosoma and Pa
laeodiadema which are closely related to spines in the Danish Danian.
There is only one well preserved specimen of Tylocidaris masoviensis in
the material sent to me which corresponds closely with spines from the
Middle Danian of Faxe (PI. V, fig. 3). This species, not previously recorded
from Denmark, occurs here abundantly together with Tylocidaris bruen
nichi Ravn, the guide fossil for the Middle Danian. All the spine types of
T. masoviensis illustrated by Kongiel (1958, PI. 1) may be found in the
Middle Danian at Faxe.

If the Polish Crania beds are younger than the Danian, as the Fora
minifera evidence of Brotzen and Pozaryska (1957) seems to indicate, it
is necessary to explain the occurrence of the Danian element in the beds.

As already mentioned, some of the Cranias from Boryszew are in
a fine state of preservation (the original colour markings are preserved),
but many of the macrofossils are more or less worn and therefore possibly
derived from an older deposit. This possibility also exists for the well
preserved specimens. Nevertheless it must be emphasized that the state
of preservation of fossils gives no decisive proof as to whether the speci
mens are derived or not. The possibility that Danian forms really may
have been derived from older strata at Boryszew is strongly indicated
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by the presence of a Senonian C. (Isocrania) paucicostata in the Lower
Paleocene beds at Bochotnica which can only be explained as a derived
fossil.
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ALFRED ROSENKRANTZ

o PEWNYCH KRANIACH Z POLSKI 8RODKOWEJ

Streszczenie

Praca poswiecona jest przedstawicielom brachiopodow z rodzaju Crania

z wiercenia w Boryszewie (193-207 m), powierzonym do zbadania autorowi przez

prof. K . Pozaryska. Zbi6r zawiera liczne skorupki nowych gatunk6w i podgatun-
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k6w "gr upy Crania tuberculata" i kilka okaz6w C. (Isocrania). Przedstawiciele

grupy C. tuberculata wystepuja w mastrychcie, danie, paleocenie i ?eocenie, i two

rza dobrze zdefiniowane zbiorowisko, kt6re autor proponuje wydzlelre w pod

rodzaj C. (Danocrania) n.subg, w obrebie rodzaju Crania (Crania) . Gatunkiem ty

powym tego podrodzaju jest Crania tuberculata Nilsson z g6rnego danu poludnio

wej Skandynawii. Autor uzasadnia, ze niewlasciwe jest uzywanie starej nazwy

Craniolithes brattenburgicus Schlotheim (uzyte] w 1858 r. przez Carlssona), kt6ra

nie byla uzywana przez paleontolog6w w ciagu 132 lat. Sa dostateczne przeslanki

aby sadzie, ze sam Schlotheim nadal nazwe brattenburgicus jako niewlasciwa pi

sownie nazwy brattenburgensis, kt6ra jest synonimem Crania craniolaris Linne 

typ rodzaju Crania.

Podrodzaj C. (Danocrania) obejmuje male idose duze kranie, przewaznie cien

koskorupkowe. Skorupka wentralna jest lekko wypukla, plaska lub wklesta, przy

twierdzona do podloza (nigdy nie zachowanego) bardzo mala powierzchnia wokolo

szczytu. Skorupka dorsalna jest stozkowata. Szczyty obu skorupek sa zblizone do

brzegu tylnego lub, u niekt6rych gatunkow, szczyt skorupki wentralnej polozony

jest na trojkatnym wzniesieniu tylnego brzegu. U starszych geologlcznie gatun

k6w powierzchnia pokryta jest drobnymi, plasko lezacyrni, rozsianymi kolcami.

U mlodszych natomiast kolce sa ulozone na przecinajacych sie Iukach, lub tez

wzdluz falistych, plaskich zeberek, promieniujqcych od szczytu i rozgaleziajacych

sle ku brzegowi skorupki. Zarys jest owalny - do okragtawego lub czworokatne

go, zwezajacy sle ku zaokraglonernu, prostemu lub zlekka wcieternu brzegowi

tylnemu. Miesniom zwieraiacym odpowiadaia wyniosloSci. Rostellum jest ostre

i wyniosle. Septum srodkowe skorupki dorsalnej jest wysokie, nabrzmiale lub

w ksztalcie strzalki z przodu odcisk6w zwieraczy przednich.

Autor jest zdania, ze C. (Danocrania) rozwinela sie z senonskie] Crania (Cra

nia) (typ Crania craniolaris L.). Potwierdzeniem tej opinii jest fakt, ze Crania

spinulosa Nilsson z senonu wykazuje pewne cechy przejsciowe ku C. (Danocrania),

tj . ornamentacie podobna do starszych gatunk6w C. (Danocrania), takich jak ha

genowi, transversa i geulhemensis z mastrychtu-danu srodkowego, lecz pod inny

mi wzgledami odpowiada Crania (Crania).

Crania (Danocrania) polonica n.sp.

Diagnoza. - Skorupka srednie] wlelkosci, 0 przedniej czesci dysku niegranu

lowanej . Ornamentacja zlozona z grubych, luzno rozmfeszczonych granulacji i sze

rokich, plaskich, prornieniscie ulozonych kolc6w.

Crania (Danocrania) polonica semicostulata n.subsp,

Diagnoza. - Podgatunek ten rozni sie od poprzedniego gatunku obecnoscia

granulacji na przedniej czesci dysku oraz inna ornarnentacja. Ta ostatnia sklada

sie z plaskich , rozgaleziajacych sie, falistych zeberek, promieniujqcych od szczytu

tak, [ak to jest u gatunk6w z pafeocenu Austrii, z ?eocenu Bawarii i z danu Bul

garil i Krymu. U semicostata jednak ornamentacja mlodocianej czesci skorupki
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sklada sie z grubych, rozsianych kolc6w, jak u C. (Danocrania) polonica. Ta po

dw6jna ornamentacja znana jest u kranii z najwyzszej czesci srodkowego danu

Faxe oraz u pewnych okaz6w C. (Danocrania) spinulosa Vassilenko (non Nilsson)

z danu Krymu.

Jest prawdopodobne, ze podgatunek semicostulata odpowiada dalszej ewolucji

C. (Danocrania) polonica, lecz nie jest wykluczone rowniez, ze ewolucja ornamen

tacji odbyla sie w jednej i tej samej populacji (jak w Faxe), tak ze obie formy

mogly wsp6lZye.

Crania (Isocrania) aff. posselti Rosenkrantz, 1920

Sposrod kranii z Boryszewa, dwie skorupki wentralne i [edna dorsalna, nale

zace do C. (Isocrania), sa zblizone do C, (Isocrania) posselti. Bye moze reprezentuja

one nov::y gatunek, lecz autor nie wprowadza dla nich nowej nazwy, gdyz nie po

zwala na to niewystarczajacy i nie najlepiej zachowany material. Na Pl. IV, fig . 3

przedstawione sa 3 skorupki C. (Isocrania) posselti z Kopenhagi dla por6wnania

z okazami z Polski.

Crania (Isocrania) paucicostata Bosquet 1859

Skorupka brzuszna gatunku pochodzi z dolnego paleocenu Bochotnicy. Miesci

sie ona w granicach zmiennosci tego mastrychckiego gatunku. Roznice zapatrywan,

dotyczace wielu warstw z kraniami z Boryszewa miedzy montem (Rozkowska, 1955;

Brotzen & Pozaryska, 1957), g6rnym danem, montem (Voigt, 1964) a danem (Kon
giel 1958), nie sa wiec zbyt duze. Wienberg Rasmussen (1962) wykazal, ze Tuffeau

de Ciply, na kt6rym spoczywa niezgodnie prawdziwy mont (Calcaire grossier de

Mons), nalezy do srodkowego danu - do poziomu z Tylocidaris bruennichi. A za
tern mont moze bye odpowiednikiem g6rnego danu i ewent. dolnego selandu Danii,
kt6ry bywa czesto zaliczany do montu.

Niekt6re liczne gatunki danskie wystepuja w Boryszewie wesp61 z kraniami,

jak np. Tylocidaris masoviensis Kongiel (obeenosc tego gatunku zostala stwier

dzona przez autora w g6rnej czesci srodkowego danu Faxe), Stereocidaris rosen

krantzi (Ravn), Ditrupa schlotheimi Rkz. i Glomerula gordialis Scholth. Procz tego,

wsp6listnienie podrodzaj6w C. (Danocrania) i C. (Isocrania) nie zostalo stwierdzone

w warstwach mlodszych, anizeli dan. Wedlug opinii autora, ten zesp61 wskazuje

na gorna cz~se srodkowego danu.

Gdyby polskie osady z kraniami byly mlodsze od danu, na co zdaja sie wska

zywac otwornice, trzeba by przyjl:\e, ze wszystkie skamienialosci tych warstw byly

by na wt6rnym zlozu i pochodzilyby z osad6w starszych. Za taka mozllwoscla

przemawia wystepowanie typowej mastrychckiej C. (Isocrania) paucicostata w war

stwach dclnego paleocenu Bochotnicy.
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H aCTOSIll\aSI pafiora nOCBSIll\eHa npencraaarenmr 6pax~ono,n pozra Crania ~3 CKBa

:>KIIHbl Bopsnnea (193-207 M.). Marepnan ,nJlSI ~3Y<,IeH~ nepenana aaropy nporp.

Kparcrsaaa Iloacapsrcxa. KOJlJIeKQ~SI BMell\aeT MHOI'O<,I~CJleHHble CTBOpKH HOBblX

B~,lIOB ~ n onaanon ~3 " r py nn bl Crania tuberculata" ~ HeCKOJIbKO CTBOpOK C. (lso

cran ia) . ITpe,ncTaB~TeJI~ rpyrmst C. tuberculata ~3BecTHbI ' ~3 MaaCTIH1xTa , ,naTa,

rraneouerra ~ ?30QeHa ; OH~ 06pa3YIOT xopotno onpenenenayro rpyrmy. KOTOPYIO aarop

npezmaraer BbI,neJl~Tb B rronpozt C. (Danocrania) n. subg, B npeztenax pona Crania (Cra

n~a). T~n~<,IHbIM BI1,nOM sroro nonpona SIBJlSIeTCSI Crania tuberculata Nilsson ~3 sepx

Hero nara IO:>KHOM CKaH,/\~HaB~~ . ABTOp 060CHOBbmaeT HeyMeCTHOe yrrorpetinerme

craporo Ha3BaH~SI Craniolithes brattenburgicus Schlotheim (npnaaroro KapJIbCCO

HOM) (Carlsson) B 1858 r ., xoropoe He ynoTpe6J1SIJIOCb naJIeOHTOJIOraM~ B Te<,IeH~~

132 JIeT. CYll\eCTByIOT ,nocTaTO<,IHble npezmocsrmca <,IT06bI npezmonara'ns, <,ITO casr

II1J1eTreMM (Schlotheim) BBeJI Ha3BaH~e brattenburgicu s KaK neysrecraoe npaao

nxcaaae Ha3BaH~SI brattenburgensis , xoropoe SIBJlSIeTCSI C~HOH~MOM Crania cranio

lari s Linne - T~n pona Crania.

I'Iopon C. (Danocrania) BMell\aeT MeJIK~e ~ ,/\OBOJIbHO xpyrnrsre KpaHI1~, no 60JIbWeM

<,IaCT~ C TOHK~M~ CTBopKaM~. BeHTpaJIbHaSI CTBopKa HeMHoro BbmyKJIaSI. nJIOCKaSI 11J1~

xce aornyraa, rrpapacraronraa K cyficrpary (KOTOpbIM He COXpaHSIeTCSI) O<,IeHb He3Ha

<,I~~'eJIbHOM nOBepXHOCTbIO aoxpyr MaKYWK~. )l;0p3aJIbHaSI CTBopKa KOH~<,IeCKaSI. Ma

KYWK~ 06e~x CTBOpoK HaXO,llSITCSI B6J1~3~ aazmero KpaSI. Y HeKoTOpbIX' B~,nOB Ma

x yurxa BeHTPaJlbHOM CTBOPK~ HaXO,ll~TCSI na TpeyroJlbHoi1 B03BbIUleHHOC~ aazmero

Kp aSI. Y crap srx B~,/\OB . B OTHOWeH~11 reOJIOr~<,IeCKOrO B03paCTa, nOBepXHOCTb no

xparra MeJlK~M~. nJlOCKO J1e:>Kall\~MI1, pacceamrsnor unrnastx. Y 60JIee MOJlO,nbIX

3aTO unmsr pacnonozceasr aa nepecexaronraxca zryrax, ~~ JKe B,/\OJlb BOJIHoo6pa3

HbIX . nJIOCK~X pefiptsnrrex, xoropste pacxonarca pannam.ao OT Mal{ywK~ ~ ,n~XO

TOM~PYIOTCSI no aanpaaneicno K KpaSIM CTBOpKI1. O<,Iep:aH~e CTBOpKI1 OBaJIbHO-OKPY

rJI eHHOe liJl~ JKe <,IeTblpexyroJIbHoe, CY)K~aIOll\eeCH B CTOpOHy oxpyrrrennoro, npa

Moro, JI~60 CJIerKa speaanaoro aaznrero xpaa. A,/\,/\YKTopaM cOOTBeTCTByroT nparrozr

HHT~SI. POCT3JIJlIOM ocrpoe ~ aoaasnnenaoe. Cpeznranaa cerrra ,n0p3aJIbHOM CTBOpKI1

BbICOKaH. B3,/\YTaH ~JI~ JKe B B~,ne CTpeJIKI1 anepezra OTile<,IaTKOB nepeznrax a,n,nYK

TOpoB.

ITo MHeH~IO aaropa C. (Danocrania) B03HMKaJla ~3 ceHOHCK~X Crania (Crania)

(T~n Crania crani olar i s L .). 3TO MHeH~e yTBep)K"D;aeT cPaKT, <,ITO Crania spinulosa

Nilsson ~3 cenona 06HapYJK~Bae'l' aexoropsre nepexomrsre rrprraaaxn K C. (Dano

cr ania), T. e. cxynsrrrypy nOXOJKyIO KaK y CTapWI1X B~,/\OB C. (Danocrania) , TaK~X

KaK hagenowi, transversa ~ geulhemensis ~3 MaacTp~xTa-cpe,/\Hero nara, HO B ~HbIX

OTHoweH~SIX OHa COOTBeTcTByeT Crania (Crania).

8 Acta P a.laeon trrlogfca polonica Nr 4/64
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Crania (Danocrania) polonica n. sp.

~UaZ'lW3. - Craopxa cpeznrax paauepoa. IIepe,!\HHH 'laCTb ,!\HCKa aerpaaynnpo

BaHHaH. Cxynsnrypa COCTOHT H3 TOJICTbIX, cB06o,!\Ho paCnOJIOlKeHHbIX rpaHYJIHqHM

H llIHpOKHX, nJIOCKHX, pa,!\HaJIbHO YJIOlKeHHbIX llIHnOB.

Crania (Danocrania) polonica semicostulata n. subsp.

~UaZ'li03. - 3TOT nO,!\BH,!\ OTJIH'laeTCH OT npensmyniero BH,!\a npncvrcrsxea rpany

JIHqHH B nepezraen 'laCTH ,!\HCKa U HHOM cKYJIbnTYPoM. COCTOHT OHa H3 nJIOCKHX,

,!\HXOTOMHpylOrqHXCH, BOJIHOo6pa3HbIX pefipsnnex, xoropsre OTXO,!\HT pa,!\HaJIbHO OT

MaKyllIKH, TaK KaK sro Ha6JIlO,!\aeTCH y BH,!\OB naneouenoastx ABCTjJHH, ?30qeHoBbIX

BaBapHH, ,!\aTCKHX BOJIrapHU H KpbIMa. O,!\HaKO y semicostulata cxynsrrrypa lOHOM

'laCTH CTBOpKH COCTOHT U3 TOJICTbIX, pacceaasrx llIHnOB KaK y C . (Danocrania) po

lonica. 3Ty ,!\BOMHylO cxynsrrrypy HMelOT KpaHUH H3 caMOM aepxaea 'laCTH cpennero

zta-ra Faxe H aexoropsre narcxne <POPMbI C. (Danocrania) spinulosa Vassilenko (non

Nilsson) H3 KpbIMa.

B03MOlKHO 'ITO nO,!\BH,!\ semicostuLata npeztcraanaer ,!\aJIbHeMllIHM aran 3BOJIlOqHH

C. (Danocrania) polonica, HO He UCKJIlO'leHO raxxce, 'ITO 3BOJIlOqHH cxynsrrrypsr CO

CTOHJIaCb B O,!\HOM H TOM xce nonynmma (KaK Faxe) TaKHM 06pa30M, 'ITO o6e <pop

MbI MOrJIH cocvmecraoaara,

Crania (Isocrania) aff. posselti Rosenkrantz, 1920

Mexcny KpaHHHMH H3 Bopsnueaa nae CTBOpKH aearpam.nste H O,!\Ha zropaansnaa

npanaanexcaurae K C. (Isocrania) 6JIH3KH K C. (Isocrania) posselti. B03MOlKHO, 'ITO

3TO npe,!\CTaBHTeJIH HOBOI'O BH,!\a, HO aBTOp He BBO,!\HT ,!\JIH HHX nonoro Ha3BaHHH

no noaozry He,n;OCTaTO'lHOrO H He HaMJIy'lllIeM coxpaHHOCTH MaTepHaJIa. Ha TIJI . 4,

<pHI'. 3 npencraanensr 3 CTBOpKH C. (Isocrania) posselti H3 Koneararena ,!\JIH cpaaae

HHH C o6pa3qaMH H3 IIOJIbllIH.

Crania (Isocrania) paucicostata Bosquet, 1859

BeHTpaJIbHaH crsopxa sroro BH,!\a HaM,n;eHa B naneoueaoasrx OTJIOlKeHHHX Bo

XOTHHqbl. Haxonnrca OHa B npenerrax H3MeH'lHBOCTH 3TOro BH,!\a H3 MaaCTpHXTa.

Pa3HOrJIaCUH BO MHeHHHX xacaronmxca B03paCTa CJIOeB C KpaHHHMM M3 Bopsnneaa

MelK,n;y MOHTCKHM (Pyxcxoacxa, 1955 ; Bpouen & Iloacapi.rcxa, 1957), BepXHe-,l\aT<:KHM

HJIH MOHTCKHM (<'PorT, 1964) H ,!\an:KHM (Koarem., 1958), - CTaJIO 6bITb He6oJIbllIHe.

BHH6epr Pacsryccen (1962) ,!\OKa3aJI, 'ITO Tuffeau de Ciply, na KOTOpoM HeCOrJIaCHO

saneraror ,!\OCTOBepHO MOHTCKHe OTJIOlKeHHH (Calcaire grossier de Mons), npnaanne

lKHT K ropH30HTy Tylocidaris bruennichi cpezmero nara. CJIe,!\oBaTeJIbHO MOHT MOlKeT

6bITb 3KBMBaJIeHTOM aepxnero zta-ra H 6bITb MOlKeT HHlKHero CeJIaH,!\a .n;aHHH, <J:aCTO

npJ1'!HCJIH€MOrO K MOHTy.

Hexoropsre 06HJIbHble BH,!\bI .n;aHHH H3BeCTHbI B Bopsnneae BMeCTe c KpaHHHMH,

KaK nanparaep Tylocidaris masoviensis Kongiel (rrpncyrcrarse sroro BH,!\a nonraepxc-



ON SOME CRANIAS FROM CENTRAL POLAND 53 1

,I\eHO aBTOpoM B BepXHeM 'iaCTH cpenaero nara Faxe), Stereocidaris rosenkrantzi

(Ravn), Ditrupa schlotheimi Rkz. H Glomerula gordia~is Schloth. KpOMe 3TOrO CO

cYlI.\eCTBOBaHHe nO,I\po,I\OB C. (Danocrania) H C. (Isocrania) He KOHCTaTHpOBaJIOCb

B OTJI01KeHHlIX MOJI01Ke ,I\aTCKHX. ITo MHeHHIO a aropa, 3TO C006lI.\ecTBO YKa3bIBaeT

aa BepXHlO1O 'IaCTb cpennero ,I\aTa.

ECJIH 6bI OTJI01KeHHlI C KpaHHlIMH H3 ITOJIb llIH 6bIJIH MOJI01Ke ,I\aTCKHX, na 'iTO

YKa3bIBalOT cPopaMHHHcPepbI, Ha,I\O 6bIJIO 6bI rrpnasrrs , 'iTO nee OKaMeHeJIOCTH H3 3THX

CJIOeB HaXO,I\lITClI na B T Op H'iHO M aaneramra H n p m lC X O,I\lIT H3 CTapllIHX OCa,I\KOB .

B nOJIb3Y TaKOM B03M01KHOCTH CBH,I\eTeJIbCTByeT npncyrcraae THnH'iHOM ,I\JIlI Ma

aCTpHXTa C. (Isocrania) paucicostata B CJIOlIX HH1KHerO naneouena B OX OTH HQbI.





PLATES



Plate I

Fig. 1 a-b. Crania (Danocrania) tuberculata Nilsson, ventral valve. Uppermost
Danian; Vodrofgaard, Copenhagen.

Fi g. 2. C. (Danocrania) tuberculata Nilsson, dorsal valve. From Upper Danian in
the Selandian basal conglomerate; Vestre Gasvaerk, Copenhagen.

Fi g. 3. C. (Danocrania) geulhemensis Kruytzer & Meijer, ventral valve. Middle
Danian ; Grube Curts, Geulhem, Holland. Showing a sculpture (1) con
sisting of scattered granules and flat-lying spinules.

Fi g. 4. C. (Danocrania) sp., ventral valve. Upper Danian, 25--27 m. above the top
of the Maastrichtian; Ulakly, the Crimea. Showing a sculpture (II) con
sisting of spinules arranged in intersecting arcs.

Fi g. 5. C. (Danocrania) austriaca Traub., ventral valve, Paleocene ; Crania sand
stone, 250 m. north of the church in St. Pankraz, Haunsberg north of
Salzburg, Austria. Showing a sculpture (III) consisting of flat, undulating,
ramifying ribs radiating from the apex.

All valves X 5, from the collection of the Mineralogical and Geological Museum
of the University, Copenhagen.
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Plate II

Crania (Danocrania) polonica n.sp,

Fi g. 1 a-b. Ventral valve ; holotype. Boryszew boring, 202 m . (Bp. VIII/I) .

Fig. 2 a-b. Ventral valve; paratype, Boryszew boring, 193-207 m. (Bp, VIII/2).

Fig. 3 a-b. Ventral valve ; paratype. Boryszew boring, 193-207 m. (Bp . VIII/3) .

All valves X 5, from the collection of the Palaeozoological Institute of the Polish

Academy of Sciences, Warsaw.



Plate III

Fig. 1 a-b. Crania (Danocrania) polonica n.sp., ventral valve ; paratype. Boryszew

boring, 202 m . (Bp . VIII/4).

Crania (Danocrania) polonica semicostulata n.subsp.

Fig. 2 a-b. Ventral valve; paratype. Boryszew boring, 193-207 m. (Bp . VIII/46).

Fig. 3 a-b. Ventral valve; holotype. Boryszew boring, 202.8-205.8 m . (Bp. VIII/45).

Fig. 4 a-b. Ventral valve ; paratype. Boryszew boring, 193-207 m . (Bp . VIII/47).

All valves X 5, from the collection of the Palaeozoological Institute of the Polish

Academy of Sciences, Warsaw.
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Plate IV

Crania (Danocrania) polonica n .sp .

Fig. 1 a-b. Dorsal valve; paratype. Boryszew boring, 193-207 m. (Bp, VIII/5).
Fig. 2 a-b. Dorsal valve; paratype. Boryszew boring, 193-207 m. (Bp, VIII/6).

Crania (Isocrania) posselti Rosenkrantz

Fig. 3. Ventral valve. Uppermost Danian, Copenhagen.
Fig. 4 a-b. Dorsal valve. Uppermost Danian, Copenhagen.
Fig. 5. Ventral valve. Uppermost Danian, Copenhagen.

Crania (Isocrania) aff. posselti Rosenkrantz

Fig. 6 a-b. Ventral valve. Boryszew boring, 193-207 m. (Bp . VIII/49).
Fig. 7 a-b. Ventral valve. Boryszew boring, 193-207 m. (Bp. VIII/50).
Fig. 8 a-b. Dorsal valve. Boryszew boring, 193-207 m. (Bp . VIII/51).

All valves X 5. The originals to Figs. 3, 4 and 5 from the collection of the Minera
logical and Geological Museum of the University, Copenhagen. The originals to
Figs. 1, 2, 6, 7 and 8 from the collection of the Palaeozoological Institute of the

Polish Academy of Sciences, Warsaw.



Plate V

Fig. 1 a-b . Crania (Isocrania) paucicostata Bosquet, ventral valve, X 5; Bochotnica.
con, A. Radwanski,

Fig. 2. Tylocidaris masoviensis Kongiel, spine, X 10; Sochaczew boring, 212.3
215 m. ColI. R. Kongiel, No. E. II/42.

Fig. 3. Tylocidaris masoviensis Kongiel, spine, X 10; Middle Danian, Faxe
(Denmark) . Coll. Miner. and Geol. Museum Univ, Copenhagen.
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