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Ammonites and stratigraphy of the Upper
Oxfordian of the Wielun Upland,
Central Poland

ABSTRACT: Lithostratigraphy and ammonite zomation of the Upper Oxfordian
(bimammatum and planula Zomes) of the Wielui Upland, Central Poland, are
presented. The bimammatum and houffianum Subzones of bimammetum Zone- are
recognized. The Idoceras-like and Enayites-Idoceras passage forms are found
throughout the hauffianum Subzone, and fthe top of the Subzone is marked by the
tirst appearance of true Idoceras. Three ammonite horizons, viz. planula-costatum,
aff. tenuinodosum, and planula-quenstedti ones arve distinguished within the planule
Zone. Of the ammonites found in the Wielui Upland, the following genera are
discussed in greater detail in paleontological part of the paper: Taramelliceras,
Idoceras and related forms, Prorasenia, Ringsteadia, Pomeramia, Progeronia, and
Orthosphinctes., Two mew species are established, mamely Ringsteadia (Ringsteadia)
submediterranea spm. and Orthosphinctes (Pseudorthosphinctes) lisowicensis spm.

INTRODUCTION

The investigated part of the Wielun Upland (northern Polish Jura
Chain), Central Poland, extends along the Warta valley between Pru-
sicko in the east and Bobrowniki in the west (Text-fig. 1). This region
is among the most suitable areas for studying the Upper Oxfordian
~ stratigraphy in Central Poland. In fact, this is a monoclinal structure
gently dipping at a few degrees and only locally additionally tectonized;
-the lithostratigraphic sequence is relatively simple and - the massive
limestones (Massenkalk) occur only subordinately; the strata are well-
-exposed due to a lot of acting quarries; the ammonites occur abundantly
in a large part of the sequence (Text-figs 1-—3).

. The present author worked in the Wielufi Upland during some 15
years. Some tosults of the investigations on the stratigraphy of the
uppermost Oxfordian (and especially upper part of the planula Zone)
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and Lower Kimmeridgian have already been published (Wierzbowski
1965, 1966, 1970, and other papers cited therein; Kutek & Wierzbowski
1971; Kutek & ql. 19717, Fig. 2); however, the data on the Upper Oxfordian
(bimammatum and planule Zones) remain mostly unpublished. To present
those data is the aim of this paper. '

The collected material is large (over 1,200 identified ammonite speci-
mens; ¢ 200 quarries and 40 boreholes studied; geological maps of scale
1:25,000) and it can be here dealt with only in general terms. Therefore,
some strictly regional aspects of the problem are béyond the scope of
the present paper and will be considered elsewhere.
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Fig. 1. Geological map of the Jurassic outcrops in the Wielun Upland; inset shows
the position of the Wieluh Upland in Poland -

LITHOLOGY AND OTHER GENERAL DESIGNATIONS: 1 spongy-tuberolitiec Iimestones,

massive limestones and chalky lmestones not differentiated; 2 chalky limestones; 3 massive

limestones; 4 thick-bedded friable micritic limestones; 5 thin-bedded micritic limestones with

marly intercalations (platy Jmestones); § marls; 7 Jurassic/Cretaceous boundary under Quater-

nary deposits; 8 faults: 8 faulis covered by Quaternary deposits; 10 boreholes penetrating
the youngest Jurassi¢ deposits of the investigated area
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‘The hypselum Subzone (lowermost part of bimammatum Zone) is not
considered in the present paper; as no strata ascribed to that subzone
are exposed in the Wielui Upland. However, the ammonites of that age
collected in other.areas of the Polish Jura Chain and housed at the’
Institute of Geology of the Warsaw University will be subject to a
separa!te study carried jointly by the present author and Professor J. Ku-:
tek.

Acknowledgemenis. The author is grateful to Professor J. Kutek and Dr. B A,
Matyja, Institute of Geology, ‘Warsaw University, for discussion. The study was
p.arﬂ:ly earnled within the M. Rl 16 Pmblem “Geodynarrmcs of Poland”. :
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AGE AND LITHOSTRATIGRAPHIC UNITS: a Middle Oxfordian; Upper Oxfordian — Lower

Kimmeridgian: b Miedzno chalky limestones (except of the lowermost part), ¢ Zaleslaki

massive limestones, d platy limestones with tuberoids, ¢ Niwiska chalky limestones, £ friable

micritic limestones, g Czerkiesy chalky limestones, h lower platy limestones, i Prusicko

chalky limestones, ] lower marly unit, k middle platy limestones, 1 Pajeczno chalky limestones,

m middle marly unit, n Kule chalky limestones and upper platy limestones, p upper marly
unit

Abbreviations for some loca.lifbiel L Lisowice, KI, Kolonia I.ilowice R Racigzyn, T 'mawrze,
Z Zalesinki
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SEDIMENTS AND LITHOSTRATIGRAPHY

The investigated Upper Oxfordian sequence can be divided into two

lithologic portions. The lower one is dominated by soft, friable, chalky
limestones and massive limestones containing a rich and diverse benthic
fauna typical of the spongy megafacies; thus, the deposits continue the
sedimentation type that starbed in the investigated area in the Lower
Oxfordian. In the upper part of the sequence, there appear micritic
limestones and marls with poor mostly pelagic-nektic fauna, and flat
carbonate banks and bioherms comprising initially sponges but higher
in the section also with hermatypic corals; this sedimentation ttype con-~
tinues up into the Lower Kimmeridgian.
. The Upper Oxfordian total thickness approximates 320 m. Tihe in-
formal lithostratigraphic units presented below (Text-figs 1—2; cf. also
Kutek & ql. 1977, Fig. 2) are probably to be recognized for members in
the future.

MIEDZNO CHALKY LIMESTONES

The unit has been originally distinguished by Malinowska (1972) as the Miedzno
Beds called after Miedzno village, 15 km south of Dzialoszyn (Text-ligs 1 and 3);
however, its boundaries (in partieular the top) have not insofar been clearly defined.
In the study area, the base of Miedzno chalky limestones is within the uppermost
Middle Oxfordian, at the fop of Zelce massive limestones in Weze-Draby area.
The top of the umit is at the base of Zalesiaki massive limestones in Raciszyn-
~Zalesiaki area (Text-figs 1—2). Both the boundaries appear slightly diachronous
(Text-fig. 2). The oubcrops are mostly clustered around Bobrowniki, Tasarze, Liso-
wice and Wapiennik for the lower part of the unit; and between Lisowice, Raci-
szyn, and Dzialoszyn, and at Zalesiaki for the upper part. The lower part of the
unit is only incompletely exposed. The most importart unexposed part of the
sequence @pproximates 15—20 m in Khickness and is comprised between the chalky
limestones of Weze-Draby area and the overlying chalky limestones of Bobrowni-
ki and Wapiennik area. Totally, the Miedeno chalky limestones attain some 100 m
in thickmess.

The limesbones are medium- to thick-bedded, white, usually soft, friable, and
porous; somewhat more compact variety ocours in the uppenmost part of the umit;
black cherts are common. The fauna is rich and diverse, including siliceous sponges,
serpulids, bryozoans, brachiopods, pelecypods, ammonites, crustaceans, and echino-
derms. The grain components include usually small onkoids, aggregated lumps,
peloids, and bioclasts; the matrix s mostly micrite (probably with calcite crystais
loosely arranged) but some possible primary voids partly filled with sparry caleite
do also ocour.

"There are marly mnbercalaotmns of high local stratigraphic value within the
Miedzno chalky dimestones. A set composed of two marly layers, each of them
a dozen centimeters thick, occurs in the lower part of the unit. It has been found
at Bobrowniki and Wapiennik (Text~fig. 2), that is over some 6 km fn distance.
Four other more distinct sets formed by alternating marly shales and Iimestones
occur at the top of the lower part and in the upper part of the umit. The two
lower ones are accessible at Lisowdce (Text-fig. 3; outcrops 140 Dz and 5 Mi); their
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maximum thickness s 3.6 and 1.5 m, respectively. The two higher seits are best
expoged at the left side of Warta valley by Raciszyn (Text-fig., 3; outerops 113 Dz
and. 128 D2) and attain 1.5 and ca 4 m in imaximum thickness. The bop of the
highest marly set marks the top of Miedmno chalky limestones in Raciszyn area.
The limestones comprised within the considered marly sets  are mostly micritic with
some fossils (sponges, brachiopods, ammonites) and relatively few grain components.

This unit is mostly exposed beiween Kolonia Lisowice, Patoki, Raciszyn, and
Zalesialddl, In that area, one can also see the contact with underlying Miedzno
chalky limegtones. The Zalesiaki massive limestones are also exposed between
Dzialoszyn and ‘Trebaczéw. The unit attains some 25 m in thickness. | :

The Zalesiaki massive limestones are thick-bedded to non-bedded, whitish to
light brown, hard, and dense but sometimes, with fairly abundant vugs and cavities;
cherts are absent. The fauna resemmbles generally that of the wnderlying chalky
limestones. Stromatolite-like structures do commonly occur. The grain componenis
include small ooids, onkoids, lithoclasts, aggregated dumps, and bioclasis. Sparry
cement often occurs.

There are two marly intercalations a dozen centimeters thick and separated by
micritic limestones 1 m thick, in the middle of Zalesiaki massive limestones; mieritic
limestones occur also just below and above the marly layers. The entire set is
of a local stratigraphic value and occurs in the quarries at Trebaczéw, Zalesiaki,
and Kolonia Lisowice {Text-fig. 3; outcrops 13 Dz, 94 Dz, 178 Dg2), that is over
some 6 km in distance.

PLATY LIMESTONES WITH TUBEROIDS

. Thin platy beds of dense micritic limestones occur in .waste depovits and small
quarries east of Dzialoszyn at the right side of Warta river. The limestones contain
sometimes tuberoids and spongy mummies. The umnit does probably not exceed
5 m in thickmess. If disappears eastwards, as the Zalesiaki massive limestones are
directly overlaid by the Niwiska chalky limestones in the boreholes situated near
Niwiska and Patrzykow. '

NIWISKA CHALKY LIMESTONES

This unit is exposed in the meighborhood of Trebaczéw, Niwtska Goérne and
Niwiska Dolne at the right side of Warta river, and between Zalesiaki and Wasoaz
at the lefi side of the river. The top of the unit is at the base of friable micritic
limestomes; it can be observed in outcrops at Niwiska Dolne {e.g. ouicrop 60 Dz In
.Text-fig. 3) and Antonie. Both the boundaries of this wmit (Text-fig. 2) are clearly
diachronous. The Niwisksa chalky limestones range in thickmess from 30 to ca 40 m,

The unit comprises well-bedded, typical soft chalky limestones very similar to
those of Miedzno unit. The faung is also similar; however, the wcalcareous spanges
seem to appear in large amounts in the considered umit for the first time in the
Upper Oxfondian sequence (cf. Hurcewicz 1875). In the uppermost part of the
unit, thin marly intercalations may occur abundanily and the proportion of micrite
matrix may increase relative to the grain components.. The Niwiska chalky
limestones correspomd mostly to the lower part of lower chalky limestories ag con-
ceived previously by -the present author (Wierzbowski 1966).
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FRIABLE MICRITIC LTMESTONES

The main exposures are clustared between Wydlrzyn()w and 'Nmmska in the
neighborhood of ’ Wasosz, and meéar Wolka Pmusmka In Trebaczéw-leska area,
marly mﬂtencala'tmns appear in the lowermost part of the unit eguivalent probably
to those of the up{penmost part of Niwiska chalky limestones from ihe enviroms
‘of E’atrzynkbw and Nowa Wies (Texi-fig. 2). Then, the base of friable ' micritic
limestones is slightly diachronous. The top boundary of the umit is marked by
a considerable increase in marl amounts; it is- exposed mear Wydrzynéw (cement-
-works quarnes) and in some small ou'tcnops south of Wélka Prugicka. The unit
attaing some 70 m in thickness.

The limestones are thick-bedded (but flaggy when weathered), white, soft, and
friable. They consist mainly of porous micrite, the porosity caused probably by
loose arrangement of the eu- or subhedmal calcite crystals (cf. Matyja 1977); the
caleium carborate comtent is usually extremely. high (more than 99%/). The lmestones
are very poorly fossiliferous; the ammonites, small-sized pelecypods- (Astarte), and
crinoids (Pentacrinus) occur rarely. Cherts are absent.

CZERKIESY CHALKY LIMESTONES

Challcy limestones with sponges, brachiopods, serpulids, and bryozoans forming
probably a flat bank within the friable mieritic limestones have been found in . the
boreholes and wells situated between Crzerkiesy and Gluszyny villages, over a
distance of at lesst 2 km. The thickmess of this unit can hardly be estimated
more precisely than as more than 10 m,

LOWER PLATY LIMESTONES

This - unit is exposed between Pajeczno and .Dyléw in the north and Wélka
Prusicka in the south. The base of the unit is at the top of friable micritic
limestones. The top of the umit is at the base of lower marly umit; it has been
observed in the boreholes and wells at Pajeczno, Gajecice, and Waine Miyny
(Text-fig. 2; Wierzbowslki 1966). The lower platy limestones consist of alternating
‘thin beds of mieritic limestones aid marls. Their thickness range from 26 m at
Gajecice to some 30 m at Waine Miyny.

The mestones are usually somewhat argillaceous, compact, hard, and flaggy.
Both the limestones and intercalated marls are blue-grey when fresh but yellow
and creamy when weathered. The rocks are very poorly fossiliferous.

The deposits discussed were previously (Wierzbowski 1966) regarded as the upper
part of lower platy limestones, while the strata ascribed at present fo the Iriable
micritic limestones were then regarded as the lower part of lower platy limestones.

PRUSICKO CHALKY LIMESTONES

 The lower platy limestones are replaced -laterally with chalky limestones in
the meighborhood of Prusicko and further to the south. The base of the latfer
unit has not been recognized in the study area; iis fop is at the base of lower
marly unit at Prusicko (Text-fig. 2). The minimum thickness of Prusicko chatky
limestones is ca 20 m.

The limestones are thick-bedded to non-bedded, usually soft, friable, and porous
but a more compact variety does also occur. Black chents occur commonly. The
fauna is rich and diverse, including calcareous sponges, corals (mainly Microsolena),
bryozoans, brachiopods, serpulids, and echinoderms. The matrix is mierite or sparry-
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-micritic. The grain components include commonly onkoids, aggregated lwmps, and
bioclasts. .

The Prusicko chalkcy limestones correspond mostly to the upper part of lower
chalky limestones as conceived previously by the present author (Wierzbowski 1966).

LOWER MARLY UNIT

The lower platy limestones and Prugicko chalky limestomes are directly overlaid
by marly deposits recognized for the lower marly umnit (Wierzbowski 1966). The
latter deposits have been found in several wells and boreholes situated between
Prusicko and Pajegezno, the profiles of which are given elsewhere (Wierzbowslki
1966, Fig. 4). The thickmess of the unit ranges from a few meters up to some 20 m.
It is smaller over the chalky limeéstones, while greater over the platy limestones.

The lower marly unit consists of poorly fossiliferous marls intercalated” subcrdi-
nately with marly limestones; the only thicker limestone imtercalation (up to 2. m
thick) occurs in the middle part of the unit (Text-fig. 2). The microfossils (mostly
foraminifers) were studied in detail by Garbowska (1970).

MIDDLE PLATY LIMESTONES

In the neighborhood of Prusicko and Waine Mtyny, the lower marly unit is
overlaid by alternating thin beds of micritic limestones and marls recognized pre-
viously for the middle platy limestones (Wierzbowski 1966). The same unit may
also comprise the lithologically close but younger strata underlying the middle
marly unit, found mosily in the boreholes situated between Prusicko and Pajeczno. -
The Pajeczno chalky limestones occur between those two paris of middle platy
limestones in the northwest of the study area; however, the chalkky limestones
seem o disappear entirely southeastwards, towards Prusicko (Text-fig. 2). The
thickness of middle platy limestones varies depending upon the local facies develop-
mend; it ranges from a few meters near Pajeczno up to some 50—60 m at Pru-
sicko. :

The deposits of this unit resemble very closely the lower platy limestones in
both their lithology and fauna. '

PAJECZNO CHALKY LIMESTONES

The relationship of the unit to the middle platy limestones has been discussed
above (see also Text-fig. 2). The Pajeczno chalky limestones are exposéd only at
Pajeczno but they have also been found in the boreholes situated all over the
area towards Wazme Miyny. The chalky limestones occurring mear Gawléw, 6 km
northeast of Pajeczno, may also be attributed to the comsidered mmit, The Pajeczno
chalky limestones range in thickness from 30 4o (?) 50 m.

The deposits of this unit resemble very closely the Prusicko chalky limestones
in both their lithology and fauna. There dis, however, a considerable increase in
marl content in the uppermost part of the umit; marly limestones appear with
a rich benthic fauna including calcareous sponges, brachiopods, serpulids, pelecypods,
crustaceans, echinoids, and crinoids (cf. Wierzbowglsi 1966, pp. 1480—150 and Fig. 3).

The chalky limestones expoged at Pajeczno were previously (Wierzbowski 1966)
regarded as older of (and partly equivalent to0) lower marly unit and hence, referred
ernoneously to the lower chalky limestones. As shown by the boreholes, the chalky
limestones of Pajeczno overlie actually the lower marly unit and correspond to
the middle chalky limestones of Wierzbowski (1966). The latter name is here replaced
with the name Pajetzno chalky limestones.
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YOUNGER LITHOSTRATIGRAPHIC UNITS

All the units overlying the Pajeczno chalicy limestones and the middle platy
limestones are already atiributed to the Lower Kimmeridgian (Text-fig. 2) and
hence, ‘will not be here considered. In fact, they have been characterized elsewhere
(Wierzbowski 1968, Garbowska 1970, Kutek & aql. 1977). Most lithostratigraphic names
are retained (middle marly unit, upper marly unit, upper platy limestones), except
of the name upper chalky limestones replaced at present with the name Kule challty
‘limestomes {(called after Kule village, 10 km north of Pajeczno).

AMMONITE SUCCESSION AND THE NATURE OF
BIOSTRATIGRAPHIC BOUNDARIES

The ammonite collection permits the recognition in quantitative terms
of their stratigraphic distribution in the Upper Oxfordian of the Wielun
Upland. The ammonite frequency varies throughout the investigated
sequence. Therefore, the data are generally presented for family-group
taxa, while the additional data for genus-group taxa are given in the
cases of larger samples (Table 1). '

Table 1 .
Composition of ammonite faunas in the Upper Oxfordian sequence of the Wielun
Upland {(cf. Texi-fig. 2). The presence (marked “-+”) of particular genus-group taxa
is indicated when the number of specimens is too small to give Lthe percentage
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The ammonites occur so abundantly in the lowermost part of the
investigated sequence as to permit the estimation of both data types for
particular portions of Miedzno chalky limestones. In contrast, they are
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so rare in the upper part of the investigated Oxfordian deposits that
they have to be considered jointly from some lithologically close litho-
stratigraphic units; thus, the data are presented separately for the
ammonites of biogenic chalky limestones and those of micritic limestones,
marly limestones, and marls (Table 1).

' The data gathered (Table 1) indicate clearly that there are rather
slight changes in ammonite diversily and somewhat greater ones in
frequency distribution of particular ammonite taxa in the Upper
Oxfordian of the Wielun Upland. Actually, both these characteristics
are often mutually related arnd. influenced by either evolutionary ov
ecological fa:ctors

The appearance of the genus Idoceras in the upper part of Miedzno
chalky limestones resulis undoubtedly from evolutionary factors. This
is indicated by the occurrence of Idoceras-like forms in the underlying
strata, which may be regarded as parental for various Idocerds species
(see Text-fig. 2; cf. also the notes on the ammonites). The increase in
abundance of Taramelliceras litocerum-group (belonging to the subgenus
Metahaploceras) upwards in the section of Miedzno chalky limestones
(Tahle 1, Text-fig. 2) may also result from some evolutionary process;
in fact, it appears related to the bloom of the entire group reflected
e.g. in development of new species.

In contrast, the decrease in abundance of the Haplocerataceae and
the successive disappearance of some genera and subgenera of this super-
family wpwards in the investigated sequence (genus Ochetoceras disap-
pears at the top of Miedzno chalky Ilimestones, genus Trimarginites
disappears in the lower part of Zalesiaki massive limestones, subgenus
Taramelliceras represented mostly by T. costatum-group disappears al
the base of friable micritic limestones; cf. Table 1 and Text-fig. 2) appear
to be caused by ecological factors, presumably by a decrease in the basin
depth (cf. Ziegler 1967, pp. 448—449 and 456). In fact, this hypothesis
is also supported by other changes in faunal assemblages, in particular
the gradual appearance of hermatypic corals in the higher chalky-
-limestone units (starting with the Prusicko chalky limestones; cf. Text-
fig. 2).

Some faumal changes correspond exactly to the changes in lithology.
Thus, the Haplocerataceae occur in the upper part of the investigated

' sequence exclusively in micritic limestones, marly limestones, and marls,
whereas they are lacking at all iin the laterally interfingering chalky
limestones (Czerkiesy chalky limestones, Prusicko chalky limestones, Pa-~
jeczno chalky limestones; cf. Table 1 and Text-fig. 2). The subgenus
Taramelliceras disappears with the appearance of friable micritic
limestone facies. Furthermore, the genus Amoeboceras occurs twice in
the investigated sequence, always in proximity of or just within the
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marly intercalations in chalky limestones.(the uppermost part of Miedzno
chalky limestones and the uppermost part of Niwiska chalky limesfones;
cf. Text-fig..2); however, Amoeboceras is absent from other marly inter-
calations in Miedzno chalky limestones.

In most cases, those major changes in stratigraphic distribution of
the genus- or family-group taxa reflect distinct biostratigraphic bounda-
ries. An appearance or disappearance of particular taxa are undoubtedly
more significant biostratigraphically than changes in frequency distribu-
tion of a single taxon (eg. an acme). Actually, all the biostratigraphic
boundaries marked by ichanges at a high taxonomic level can also be
precisely determined by appearances or disappearances of ' particular
species (Text-fig. 2). Thus, the appearance of the species Idoceras
planula-I. laxevolutum and I. minutum is equivalent 4o the appearance
of the entire genus Idoceras, this biostratigraphic boundary reflecting an
evolutionary process. In turn, the upper boundary of the range of the
species Taramelliceras broilii and T. aff. costatum is equivalent to the
disappearance of the entire subgenus Taramelliceras, the biostratigraphic
boundary depending undoubtedly upon some ecological factors.

- Some biostratigraphic boundaries may be traced on the sole basis «f
appearance or disappearance of a single species without any simultaneous
change at higher taxonomic levels. The most reliable are those bounda-
ries traced within lithologically homogeneous sequences and based upon
species representing members of a. single lineage. In the investigated
Upper Oxfordian sequence, such boundaries may be determined e.g. at
the appearance of the species Taramelliceras hauffianum or disappearance
of typical T. costatum (cf. Text-fig. 2).

The Upper Oxfordian biostratigraphic umits discussed below are, as
far as possible, defined in such a way as to depend mostly upon the
evolutionary process itself and hence, to be widely applicable for cor-
relation purposes.

AMMONITE ZONATION

The collected ammonite fauna permits the recognition of bimammatum
and planula Zones of the Submediterranean zonal scheme (Text-fig. 2).
Both the Zones are attributed to the Upper Oxfordian with the base of
bimammatum Zone recognized for the base of the substage (Gygi 1969,
Table 9; Kutek & al. 1973). The latter stratigraphic boundary can be
easily traced in various areas of Central Poland, the Polish Jura Chain
including (Brochwicz-Lewifiski 1976, Kutek & al. 1977, Matyja 1977).

. Unfortunately, the base of bimammatum Zone cannot be drawn in
the Wielufi Upland, as the adequate strata are nowhere exposed. The
unexposed part- of the sequence occurs within the Miedzno chalky
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Stratigraphic distribution of ammonites in the Upper Oxfordian—Lower Kimmeridgian sequence of the Wieluii Upland
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limestones and approximates 15—20 m in thickness. The dmectly under-
lytmg exposed sediments contain fossils indicating the grossoum'ez
horizon of bifurcatus. Zone of the uppermost Middle Oxfordian;in-turn,
the overlying deposits are attributed to the middle part of bimemmatum .
Zone (Text-fig. 2). Then, one may conclude that the base of bimammatum
Zone is in the lowermost part of the unexposed portion of the investigated
sequence.

The base of planule Zone coincident by definition with the top of
bimammatum Zone can be traced precisely in the upper part of ‘Miedzno
chalky limestones, at the appearance of true Idoceras replacing partly the
earlier Enayites-Idoceras passage forms (Text-fig. 2; cf. also the notes on
the ammonites). In its turn, the top of planula Zone coincident by defini-
tion with the top of the Oxfordian is taken below the lowest occurrence
of Atazxioceras and the highest occurrence of Idoceras planula-I. laxevo-
Tutum. It is traced in the sequence within a 5 m thick confidence interval
in the uppermost part of Pajeczno chalky limestones and its time equi-
valent middle platy limestones (Text-fig. 2). Thus, it is determined
somewhat higher in the section than it was traced previously (Wierz-
bowski 1966), which is due to new ammonite findings as well as fo the
higher lithostratigraphic’ position’ of Pajeczno oha]:ky limestones than it
was previously accepted.

BIMAMMATUM ZONE

The bimammatum Zone comprises the lower part of Miedzno chalky limestones;
however, the lowermost strata of the Zone, those equivalent to the hypselum
Subzone, are not exposed in the investigated area (Text-fig. 2). The deposits of
hypselum Subzone with abundant ammonite fauna are exposed in Klobuck-Czesto-
chowa area bordering the Wielufi Upland Irom the south (for the ammonite fauna
of hypselum Subzone see Kutek & al. 1977; cf. also Brochwicz-Lewifiski & Roézak
1976a).

In the inveshgated area, the accessible deposits of bimammaium Zone can be
attributed to the bimammatum and hauffianum Subzones. With the thickness of
unexposed strata taken into account, the total thickness of bimammatum Zone can
be estimated for some 65—70 m in the study area.

The base of bimaemmatum Subzone cannot be determined precisely. Actually,
it may occur but slightly below the Zfirst occurrences of Prorasenia, as indicated
by the occurrence of Taramelliceras cf. externnodosum (Dorn) therein (Text-fig. 2;
cf. also Zeiss 1986, Enay & al. 1971, Kutek & ol. 1977). The top of bimammatum
Subzone coincides with the base of hauffienum Subzone and is taken at the ap-
pearance of Taramelliceras hauffianum (Opp.). The ammondte fauna appears diverse
but most species and subspecies are in common with the hauffienum Subzone and
the lower part of planula Zone (Tex#-fig. 2). The subspecies Taramelliceras costatum
laterinodosum Kar. occurs exclusively in the lower part of bimammatum Subzone,
while Glochiceras lingulatum (Qu.), Taramelliceras wenzeli (Opp.), and T. broilii
(Weg.) appear in the upper part of the Subzone. No representatives of the gemera
Euaspidoceras, Epipeltoceras, and Amoeboceras have been found in the bimemmatum
Subzone in the study area. The typical representatives of the genus Microbiplices
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abounding in the hypselum Subzone in ‘the Polish Jura Chain {cf. Kutek & al. 1977
are replaced with the genus Prorasenia in the comsidered higher subzone.

The hoauffienum Subzone is the highest one in the bimammatum Zonme. It has
insofar mot been in universal use (cf. Enay & al. 1973, Cariou & al. 1973) and
therefore, the criteria used for its recognition in the investigated sequence are
to be discussed in some detail. Originally, Oppel (1863, p. 175) defined the hawuf-
fianum Subzone as characterized by the occurrence of an ammonite assemblage
including Taramelliceras heuffianum (Opp.), Trimarginites trimargimatus (Opp.),
Ochetoceras marantianum (d’Orb.), Amoeboceras bauhini (Opp.), Orthosphinctes
tiziani (Opp.) among others, and the absemce of Epipeltoceras bimammatum (Qu.).
The presemf author believes, hiowever, that the latter criterion (cf. Cariou & al
1971) can hardly be applied fo recognize the hauffianum Subzone; in fact, it appears
compietely useless in Central Polamd, as E. bimammatum has never been found
in that area; in other areas (e.g. southern Germany), the upper boundary of strati-
graphic range of the species and of the entire genus Epipeltoceras remains unclear
(cf. Holder 1964, Nitzopoulos. 1874, Ziegler 1877). Then, one may claim that the
appearance of the index species is the basic criterion for delimiting the base uf
hauffionum Subzone. The top of the Subzone is delineated by the base of planule
Zone, whereas all the species mentioned by Oppel (1863) as characteristic for the
hauffienum Subzone (the index species including) range above the so-defined
boundary. When based upon the above criteria, the hauffianum Subzone (Text-fig.
2) is characterized by the occurrence of ammonites ascribed here to ? Idoceras aff.
minutum Diet, and ? Idoceras ? Nebrodites (Enayites) aff. gygii Brochwicz-Lewifiski
& Robzak representing umdoubtedly forerunners of Idoceras itself. The occurrence
of those forms with the lack of typical represemtatives of the genus Idoceras appeas
as the most motable paleontologic characteristics of hauffianum Subzone.

PLANULA ZONE

- The planula Zone comprises most of the Upper Oxfordian sequence in the
Wielui Upland (Texi-fig. 2) attaining some 250 m in thickness (cf. Wierzbowski
19066, Kutek & Wierzbowski 1971). Its most siriking paleontological characteristics
is the occurrence of the ammonite genus Idoceras; in fact, the planula Zone can
be defined as the Idoceras planula-Idoceras laxevolutum range Zone.

Because of rather slight variabilily in the ammonite fauna of plenule Zone,
the biostratigraphfiic subdivision of the Zone has insofar mnot been umequivocally
worked out. In morthern Germany and in France, the galar 'Subzone has beem
distinguighed in the upper part of the Zone; or the planula (lower) and galar (upper}
horizons have been recognized (Geyer 196la, b; Zeiss 1065z, b; Karvé-Corvinus
1966; Cariou & gl. 1971). In turn, three distinct faunal horizons (“subzones”) have
been recognized within the planule Zone ‘in southern Germany; these are: tha
tenuinodosum (lower) horizon aeftributed to the upper part of the planula “zone”,
and wenzeli and falcula (upper) horizons attributed to the galar “zone” (Dieterich
1940, Holder 1964, Schmidt-Kaler 1962).

" A threefold subdivision of planula Zone has been proposed in Central Poland
(Wierzbowski 1970; e¢f. also Kutek & al. 1977) as follows: (i) the lower part with
Idoceras and Taramelliceras costatum-group, (ii) the middle part with Idoceras
but without ammonites indicative of the lower or upper parts of the Zone, and (iif)
the upper part with Idoceras, Prorasenia quenstedti Sch., and Eurasenia. The sub-
division iz here further evaluated and somewhat modified (Text-fig. 2) as to more
brecisely define the biostratigraphic boundaries. The three units established in the
lowermost, middle, and uppermost parts of planula Zote are based upon the am-
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monites of especially high biostratigraphic value. However, the units are separated
by the sequence portions comprising only less chardcteristic ammonite faunas.
Therefore, the biostratigraphic units are here recognized for horizons. The sub-
division of planula Zone cannot be then reganded as ullt:mate, it is but a step
towards a final biostratigraphic pattern.

The Idoceras plamda-Tarameuwems costatum concurremt range homzon is
established in the lowermost part of planula Zomne. Its base coincides with 4ihe
base of planule Zone and dis traced at the appearance of the genus Idoceras. The
last occurrence of Taramelliceras . costatum (Qu.) marks the top of the horizon.
The species Taramelliceras hauffianum (Opp.) and Enayites-Idoceras passage forms
do also not range above the top of planula-costatum horizon. Some other ammonites
(e.g. Taramelliceras wenzeli (Opp.), Ringsteadia submediterranea sp.n.) have also not
been recorded above the horizon (Text-fig. 2); however, those ammonites either
occur in undoubtedly younger strata in other areas (cf. Dieterich 1940, Schuller 1965,
Nitzopoulos 1974), or are new and with poorly known stratigraphic range and hence,
they cannot be widely applied for correlations. The beds with Amoeboceras found
in the middle part of the horizon appear as a very good local stratigraphic marker.

The Taramelliceras aff. tenuinodosum crange horizon is distinguished in the
middle part of plonula Zone. The index fossil appears very close to the species
T, tenuinodosum (Weg.); it may even be regarded as conspecific with the latter
forms when the species is broadly understood (cf. the motes on the ammonites and
Pl 2, Figs 12—13 ab; cf. also Dieterich 1940, p. 9, and Holder 1964, p. 238). Some
faunal changes observed in the aff. fenuinodosum horizom (e.g. disappearance of
the subgenus Taramelliceras ss.) seem fo be caused by ecological factors. The ap-
pearance of Taramelliceras cf. pseudowenzeli (Weg.), T. cf. subnereus (Weg.), and
Pictonites sp. at the base of the horizon may be more significant stratigraphically.
This may also be the case of Progeronia triplex (Qu.) and Orthosphinctes freybergi
Geyer appearing a little below the base. The species Taramelliceras ausfeldi (Wiirt.)
sensu Wegele (1929), Idoceras minutum Diet., and Prorasenia crenata (Reln.) occurring
already in the older strafa range up through the lowermost part of the discussed
horizon. The species Ringsteadia flexuoides (Qu.) has not been recorded above the
aff. tenuinodosum horizon. The occurrence of Amoeboceras in the lowermost part
of the horizon appears highly useful for'local stratigraphic correlations.

The Idoceras planula-Prorasenia quenstedti concurrent range horizon is esta-
blished in the uppermost part of planule Zone. Its base is deéfined by the first
appearance of Prorasenia quenstedti Sch.; whereas the top of the horizon coincides
exactly with the top of planula Zone. The species Progeronia subachilles (Weg.)
occurs throughout the entire planula-quenstedti horizon; actually, it has also been:
recorded in somewhalt lower strata. Aspidoceras binodum (Opp.) - and Eurasenia
Spp. occur in the upper part of the horizon, _

Basing upon the relationship of the subdivision presented herein to those -
proposed in ‘Germany amd France (cf. Zeiss 1965, Cariou & al. 1971, Enay & al.
1871), one may also consider a possible twofold subdivision of plenula Zone into
subzones. In Germany and France, the boundary might be traced between the
planula and galar horizons. That boundary cannot, however, be recognized precisely
in Central Poland, as there are mo ammonites of the genus Sutneria and Taramel-
liceras litocerum-group in the upper part of planula Zone. In confrast, the
most sharp faunal changes occur in the Wielui Upland in the lowermost sirata of
aff. tenuinodosum horizon. As judged from the appearance of ammonites close io
Taramelliceras tenuinodosum (Weg) and T. pseudowenzeli (Weg) and the disap-
pearance of Idoceras minutum Diet. and Taramelliceras ausfeldi (Wiint) sensu
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Wegele (1920), those strata -may be equivalent to the tenuinodosum horizon of
southern Germany (for stratigraphic ranges of the above mentioned species see
Dieterich 1940, Schmidt-Kaler 1962, Schuler 1865, Nitzopoulos 1974; ef. also Text-
-fig. 2). Furthermore, the tenuinodosum horizon of southern Germany is also
characterized by some other faunal changes, the appearance of the genus Sufneria
including .S. praecursor Diet. Then, the changes recorded in the Wueluﬁ Uplamd
may also appear relevant for a possible twofold subdmsxon of planula Zone.

COMPARATIVE STRATIGRAPHY AND CORRELATIONS

In the Middle Polish Uplands, the Upper Oxfordian ammonites come
from the exposures in the Polish Jura Chain and Holy Cross Mountains.
The former area comprises wide outcrop belt between Cracow and Wie-
lus, the Wielun Upland representing lits northernmost. part. As to the
rest of the Polish. Jura Chain, the region of Czestochowa appears as the -
best documented with the Upper Oxfordian ammonites (Wierzbowski
1965, 1970; Wisniewska-Zelichowska 1971; Malinowska 1972; Brochwicz-
-Lewiniski 1976; Brochwicz-Lewinski & Rézak 1976a, b; Kutek & al.
1977), eventhough the succession of ammonite faunas has insofar not
been presented in details. As judged from both published and unpublished
(deposited at the Institute of Geology of the Warsaw University) data,
most biostratigraphic units distinguished in the Wielun Upland can also
be recognized in Czestochowa area. There are, however, some problems
with clear distinction between the upper part of bimammatum Zone and
the lower .part of planula Zone due to the scarcity of good exposures
in the north and the considerable development of the massive limestones
(Massenkalk) in the south. The middle and upper parts of planula Zone
are well exposed east of Czestochowa between Rudniki, Latoséwka, and
Wancerzéw (cf. lithostratigraphic columns in: Kutek & al. 1977, Fig. 2).
In that area, the uppermost part of so-called “main massive limestones”
and the overlying lower platy limestones up to the lower marly unit
are atfributed to the aff. tenuinodosum horizon of planule Zone. The
overlying middle platy limestones do not comprise any ammonites.
Higher in the section, the ammonites occur but in the Kuchary chalky
limestones; the fauna indicative of the Lower Kimmeridgian (platynota
Zone) has been recorded in the uppermost part of that unit (Wierzbow-
ski 1964)

The bimammatum Zone -has been recognized in the southwestern rim of the
Holy Cross Mountains (Matyja 1977). The ammonites indicate the hypselum Subzone
and bimammatum-heuffianum Subzones; the occurrence of ? Idoceras aff. minutum
D1et representing undoubtedly forerunner of true Idoceras may permit recognition
of ha_uffzanum Subzone itself. The p}amula Zone has insofar been very poorly docu-
mented Wil!;h ammonites in the Holy Cross Mountains (Kutek 1868).

In the Polish Lowland, the Upper Oxfordian occurs mostly in subsurface. The
bimammatum and planula Zones have insofar not been recognized in that area
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eventhough the ammonite fauna (c¢f. Dembowska & Malinowska 1973) makes cer-
tainly possible such stratigraphic mftribution of the .deposits; in fact, there arc
Glochiceras modestiforme {Opp.), G. canale (Qu.), G. lingulatum (Qui.), Taramelliceras
eallicerum (Opp.), T. tricristatum (Opp.), T. lochense (OppJ), T. pseudowenzeli (Weg.),
T: wenzeli (Opp), T. litocerum (Opp), Amoeboceras bauhini (Opp), A: lineatum
(Qu.), A. ovale (Qu.), A. dlternans (Buch), Microbiplices microbiplex (Qu.), and
Idocerdas spp. One may add that those ammonite species occur mostly or exclusively
in the Submediterranean Burope and their usefulness for the recognition of bimam-
matum and planula Zones in that area is obvious. . .

Apart from the above discussed Submediterranean biostratigraphic scheme, some
students (R6zycki 1953; Malinowska 1968, 1072; Blelecka & al. 1976a; Dembowsks &
Malinowska 1973) recognize also in the Upper Oxfordian (,Astartian”) of Poland
the Subboreal pseudocordata Zone. However, the latter zone is recognized mostly.
after the ammonites (cf. Bielecka & al. 1970a; Malinowska 1972, pp. 13, 66—&67)
typical of the Submediterranean bimammatwmn and planula Zones; namely various
representatives of the genera Glochiceras, Taramelliceras, Orthosphinctes etc. along
with ,,Decipie” sensu Enay (1066) referable probably to Pomerania sl. but not to
true Decipia (cf. the notes on the ammonites), Ringsteadia (only Submediferranean
species; cf. Wierzbowski 1970), and Amoeboceras {species found commeonly in the
Submediterranean Europe, eg. A. bauhini Opp.). The recognition of pseudocordata
Zone in Poland was claimed to be substantiated by the occurrence of some species
of the genus Ringsteadia typical of Subboreal areas (cf. Bielecka & al. 1870a, Dem-.
bowska & Malinowska 1973). The illustrated specimens assigned o those Subboreal
species.come from Czarnoglowy (Zarnglaff), West Pomerania {Dohm 1925, Wilczyn-
ski 1962). Nevertheless, the subsequent paleontologic revisions demonstrated those
idemtifications to be erromeous (Arkell 1956, Geyer 1961a; cf. also Wierzbowski 1970).
Fusthermore, the oldest ammonite faung from Czarnoglowy composed not only of
the discussed represemftatives of Ringsteadia but also of true Pomerania is found in
some undoubtedly. Submediterranean assemblages of the Lower Kimmeridgian pla-
tynota Zone and possibly also the uppermost part of the Upper Oxfordian planule
Zone in southern Germany and fthe Middle Polish Uplands (Geyer 1861a, Kutek 1963,
Wierzbowski 1970). Then, the considered ammonite fauna from Czarnoglowy is mos-
tly (or even entirely) younger ‘than that of the Subboreal pseudocordate Zone. Any
other data on the occurrence of Subboreal Ringsteadie (including R. pseudocordata
itself; of. Rozycki 1853, p. 9) in Central Poland cannot be regarded as reliable, since
the specimens have never been illustrated and have been destroyed during the war.
In fact, they have not been taken into account in the recent catalogue of Mesozoic
fossils of Poland (Bielecka & al. 1870b). Then, the present author is of the opinion
that there are no sufficlent paleontologic premises to distinguish the Subboreal
pseudocordata Zone in Poland.

The general correlation of the investigated Upper Oxfordian strata of the
Wicluh Upland with the classic Submediterranean sequences of the West Europe
appears trivial. Of particular interest is ounly the precise determination of the
boundary between bimammatum and planule Zones in the investigated area; whereas
this is often impossible in the West Europe because of the ecologically controlled
absence of Idoceras from the strata equivalent to the earliest planula Chronozone.
In southern Germany, especially in the Franconian Alb, the genus Idoceras (in par-
ticular I. plenula — I. laxevolutum) appears usually but in the middle part of
. Malm § (Schmidt-Kaler 1962, Schuler 1965, Zeiss 1966, Nitzopoulos 1974); however,
singular individuals of the genus Idoceres have been recorded near the Malm a/f .
boundary in the Swabian Alb (Koerner 1963; cf. also Nitzopoulos 1974, Fig. 13),
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where one may Hrace the base of planula Chronozone . Furthermore, one may reco-
gnize the planula-costatum hovizon in the lower part of planula Zone in the Swabian -
Alb; while in the Framconian :Alb, the species Taramelliceras costatum (Qu.) occurs
usually below the first specimens of Idoceras (c¢f. Schmidt-Kaler 1962; Schuler 1965,
Table 1; Zeiss 1968). The appearance of Idoceras is also distinctly diachronous among -
particular - sections in the northern Switzerland (Gygi 1969, Fig. 5). In some areas
of southern France (Enay 1966, Carvé-Korvinus 1966), the genus Idoceras appears
above the upper boundary of the range of Taramelliceras costatum (Qu) and T
hauffianum (Opp.); hence, one may suspect that the hauffienum Subzone of bimam-
matum Zone distinguished sometimes therein (Cariou & al. 1971) doeg pantly com-
prise ithe strata equivalent to ‘the earliest part of planule Chronozone. In turn, no
representatives of the genus Idoceras have been found in the planula Zome in Poi-
tiers area (Cariou 1972).

BIOGEOGRAPHIC REMARKS

As demonstrated above (cf. also Wierzbowski 1966, 1970; Kutek &
Wierzbowski 1971; Kutek & al. 1977), the Upper Oxfordian ammonite
fauna of the Wielun Upland is undoubtedly of Submediterranean type.
When comparing the investigated fauna to the classic Submediterranean
assemblages of southern Germany, the following conclusions can be
drawn: (i) All the ammonite genera and species present in the Wielun
Upland (Text-fig. 2) have also been reported from the Swabian Alb and
Franconian Alb. (ii) In general, the frequency distributions of family-
~group taxa are strikingly similar to each other between both the areas
{Text-fig. 2); Ziegler 1977, Fig. 34); some discrepancies found in the upper
part of planula Zone result from the earlier development of shallow-water
facies in the Wielui Upland. Moreover, the characteristic ammonite -as-
semblages may be equally frequent in time equivalent strata between both
the areas, e.g. the small-sized haploceratids (Taramelliceras litocerum-
~-Glochiceras lingulatum-G. modestiforme assemblage) in the uppermost
bimammatum and lowermost planula Zones (Text-fig. 2; cf. also Zeiss.
1966). (iii) A few genera and species known from southern Germany have
not been found in the Wielufi Upland; they include the genus Sutneria
and the species Epipeltoceras bimgmmatum (Qu.), Idoceras schroederi Weg.,
and Taremelliceras falcula (Qu.) among others. (iv) There are probably
some slight discrepancies in the frequency distributions of genus-group
taxa. Thus, the genus Ringsteadia occurs rarely in southern Germany,
while it appears somewhat more common in the Wielui Upland (Table 1,

-1 This difference in stratigraphic range of the genus Idoceras (in particular the species
I. planula) beiween the sequences of Franconian Alb and Swabian Alb caused probably the
misatiribution of the species I. proteron Nitz, t0. the bimammatum Zone, inducing in its turn
considerable phylogenetic consequences (Brochwicz-Lewifiski & Rézak 1976b). Actusily, the lat-
ter specles occurs in the lower part of Oberweller Beds, above the boundary Malm off (Nltm-
poulos 19M, pp. 105198, Tigs 16—18), theat is prob&b;ly in the planule Chtonoz(me
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Text-fig. 2; cf. also Dieterich 1940, Zeiss 1965b, Ziegler 1977); this may
also be the case of the genus Prorasenia.

These slight differences between the ammonite faunas of southern
Germany and the W1e]mn Upland may be partly related to a more boreal-
" ward position of the latter area within the Submediterranean Province.
If so, some species of the genera Ringsteadia, Prorasenia, and Amoeboce-
ras more abundant in the Wieluri Upland than in seuthern Germany (and
some other Submediterranean areas) may be in common with: the sout-
hernmost parts of the Subboreal Province. Nevertheless, the Wielun
Upland was not influenced to any considerable extent by the Subboreal
Province at Late Oxfordian time and it camnot be regarded as a typi- -
cal transitional zone.

NOTES ON THE AMMONITES

The collection consists of 1,212 specimens housed at the Institute of
Geology of the Warsaw University. Most specimens (1,200) have been
collected by the author himself; they are marked with the letter W, the
exposure number, the regioni abbreviation (P Pajeczno, Mi Mierzyce, Dz
Dzmlomyrn, R.S. Rebielice Szlacheckie, D.K. Dworszowice Knémelne, Bz
Brzeznica), and the consecutive specimen number for particular exposure
(cf. Text-fig. 3). _

Twelve specimens have been collected by W. Bardzinski, M. Sc., in
the environs of Bobrowniki; they are marked as Bd, exposure number
(66 or 68; being equivalent to 92 Mi and 85Mi of the present paper), and
consecutive specimen number for particular exposure. .

- The |presérvation state is variable, and many specimens are fragmen—
tary; adult individuals. with aperture preserved are inabundant (except
for the small-sized haploceratids). The specimens are preserved as internal
casts; those derived from chalky limestones are usually undeformed,
those from mucntm hmestones are often flattened. ‘

The Iollowmg a«bbrevuahons are used in paleontologic descriptions: D diameter
in mm, Wh whorl height in D%, Ud umbilicus diameter in D%, NR number of
primary ribs per whorl, S/P secondary %o primary ribs ratio (caleulated for 5
primary ribs). Changes in rib number relative to the shell size (ie. rib curves)
are pa'esented graphwaMy (Text-ﬂgs 4—-7)

Most ‘investigated ammonites are welll known and hence no detanled
paleontologic descriptions are given. Actually, only two mewly erected
species are described in detail. Both the new observations and taxonomic
discussions are in the form of paleontologic comments to the genera and
subgenera. Some identifications are also revised for the Upper Oxfordian
ammonites of Central Poland (mostly the Polish Jura Chain).
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Fig. 3. Index map showing the position of the fossil localities in particular regiocs
of the Wielufi Upland

1 boundary of the region, 2. al.pha.betical symbol of the region.(Mi Mierzyce, Dz Dzialoszyn,
R.S. Reblelice Szlacheckle, P Pajeczno, D.K. Dworezowice Kofclelne, Bz Brzefnica), 3 fossil
L locality amd- its Yitimber within. the region

GLOCHICERAS

The genus is represented by ¢ 250 specimens, the bulk of which -are complete
with peff§tome preserved. Al identifiable specimens belong to G. (Coryceras) mode-
stiforme (Opp.) (Pl 1, Figs 2—4) and G. (Lingulaticeras) lingulaium (Qu.). The poorly
preserved form described previously (Wierzbowski 1966, pp. 180—181, Pl 10, Fig. 4)
.as G. (Lingulaticeras) cf. nudatum (Opp.) does probably belong to the genus Tare-
melliceras rather than Glochiceras, and possibly to the species ‘T. litocerum (Opp.).

OCHETOCERAS

~ Only a few specimens mostly representing the inner whorls and belonging fo
O. marantignum (d'Orb.) have been collected (Pl 1, Fig. 1).
TRIMARGINITES

Of the few specimens, no one is well enough preserved for closer identifica-

Ation.

TARAMELLICERAS

Thé majority 6f the collected specimens belong to ithe subgenera Taramelliceras
and Metahaploceras. Only some poorly preserved specimens can be- asm'l.'bed to
Taramelliceras externinodosam (Dorn), which species ‘was assighed by Halder (1955,



UPRER OXFORDIAN OF -“THE WIELUN UPLAND 217

1958). %o -the subgenus - Strebliticeras. However, the name Strebliticeras appears " as
a junior synonym of the mame Streblites and herice, it shiould not be used for this
species (Ziegler. 1974, p.-12). .

Of the subigenus Taramelliceras; 'the most common are the species belonging
to the T. costatum group of Hélder (1955). The species T. costatum (Qu:) is re-
presénted by ‘the subspecies T. costatum costatum (Qu.), T. costatum auritum (Qu.)
and T. costatum lcterinodosum Karwé-Corv. The former two were ‘interpreted by
Holdei {1955, p. 96) as variants of T. costaium; however, it seems more justified
to regard them as true subspecies (cf. also Ziegler & Holder 1973). One miay -add
that the two subspecies clearly differ in the type of ventrolateral tubercles (P1. 1,
Figs 5—8), and any transitional forms have mot been found in the material under
study. The third subspecieg T. costatum laterinodosum has the ribs strongly swollen
in the mid-height of whorls, comparable to those of T. externnodosum, and the
ventrolateral and median tubercles as in T. costatum ss. (cf. Karvé-Corvinus 1966,
p. 122, Pl, 26, Fig. 3; also Fl. 1, Fig. 9 herein). The form referred to as T. aff.
-costatum (Pl 1, Fig. 10) differs ‘from T. costatum in that its ventrolateral tubercles
are elongate concordantly with ribs up to. 60—60 mm in diameter; subsequenitly,-the
tubercles become rounded. Such venfrolateral fubercles occur in T. kobyi quenstedti
Holder;. however, the. latter form displays an . other ‘type of . ribbing (cf. Hilder
1955, pp. 126—130). The form T. aff. costatum resembles alse T. compsum - (Opp.)
but-it differs from.the latter species in stronger development of the primary ribs
on the inmer whorls,. the-presence of median tubercles, and the narrower umbilicus
approximating 10% of {lie diameter. Other species of the T. costatum group encoun-
tered in the collection belong to the species T. hauffienum (Opp.) and T. broilii
(Weg.). Both the species .(Pl: 1, Figs 11—14) have been -discussed in «details. by
Hélder .(1055) and nothing new to their- knowledge can be added. The species T.
sqrasini {Lor.)-is represented in the collection by some good specimens (Pl 2, Figs
1—2) matching the figures of the lost holotype (Loriol 1902, Pl. -8, Figs 19—19a) in
all respects. The species is very.close to T. subnereus (Weg.), the difference con-
sisting in presence of smail, .sparcely -distributed median tubercles; its attribution
to the T. costatum group-(cj. Holder 1955) geems: doubtful.

‘Some poorly preserved specimens ascribed fo T. cf. kobyi (Chot.), T, cf. sub-
nereus .(Weg.), and T. cf. pseudofleiuosum (Favre) form another group of species.
The first two species alomg with. T. rigidum {not -encountéered in the material studiec_i)
were placed in a single group named as the T. kobyi group by Holder (1955)  or
the T. submereus group by Nitzopoulos (1074). The latter name - appears more ap-
propriate, as there exist some-difficulties in interpretation of T. kobyi. The species
T, kobyi as originally interprefed by Chotfat (1898) is close o T. externnodosum but
the “Swabian” forms -usually -ascribed 4o T. kobyi differ somewhat from- ‘ihe
“true” representatives of the species and seem -to be closer %o T. subnereus amd
T, vigidum (cf. Holder 1955, 1958). The investigated specimens (P1. 2, Fig. 4) are
compargble with lthe “Swabian” T. kobyi. '

‘The discovery of T. cf. pseudoflexuosum (Favie) in the Upper Oxfordian of
the Wieluf Upland (Text-fig. 2) is moteworthy, gs this' species has been never
reported from beds clder than the platynota Zove of the Lower Kimmeridgian (see
“Oppelid’_"".p.seudoholbeini_'W_«_algele 1929, Pl 27, Fig. 17, regarded by Holder, 1955,
as a junior synoiiym of T. pseudoflexuosum). The species is represented in the
collection’ by two fragmentary ‘specimens of ca 60 mm wnd 70 mm in diardeter
(L 2, Fig. 3). The orbamentation is Wwell visible on ‘the last half-whorl and it
consists of -thin' primary ribs splittirg into two somewhat thicker secondaries, and
intercalatory - ribs;  near..the wventer, radislly elongate venirolaterai- Itu.bérclgs‘ and
fine outer ribs..appear; -the venter :displays rather small but. distinct’ rounded
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tubercles. The species T. pseudofleruosum was assigned by Hdlder (1955) to .the
T. compsum group but this opinion seems strongly disputable. The finding. of T.
cf. pseudoflexuosum in the Upper Oxfordian and the close similarity of T. pseudo-
flexuosum and T. rigidum (cf. Hilder 1955, p. 118; Schairer 1972, p. 51) favour a
close relation of the species 'with the T. subnereus for T. kobyi) group rather than
with the T. compsum group. The species placed here in the T. subnereus group,
Le. T. subnereus, T. kobyi (? partim), T. rigidum, and T. pseudoflexuosum, wers
usually ascribed to various subgenera, but mostly to Metahaploceras and Taramel-
liceras (cf. Holder 1955, 1958; Schalrer 1972; Ziegler 1974). It seems that all these
species should lbe mterpretad as belomgmg toa single subgenus.

Smaiu-sized ammonites of the T. litocerum group (Wegele 1829, Holder 1955) are
very common in the material studied. The following species and forms have been
recorded: T. litocerum (Opp.), T. ausfeldi (Wiirt) sensu Wegele (1929), T. wenzeli
(Opp.), T. cf. pseudowenzeli (Weg.), and T. atf. tenuinodosum (Weg). The members
of this group were usually ascribed ko the subgenus Metahaploceras {cf. Holder
1955, p. 70; Ziegler & Holder 1973; Nitzopoulos 1974) or interpreted as close to. it
(Ziegler 1974). The species T. litocerum represents rather simple morphological type
characterized by the fine falcate ribbing, the lack of tubercles, and the narrow
umbilicus (PL 2, Figs 5—7), and it ocoupies undoubbedly the central position in
the group (Wegele 1929). The species was reported previously from the Upper
Oxfordian of the Polish Jura Chain (Wierzbowski 1968, Pl. 10, Fig. 3; Wisniewska-
-Zelichowska 1971, Pl 18, Figs 6—7). The fonm T. qusfeldi is very similar to T.
litocerum, differing from the latter in the presence of obliquely elongate ventrola-
teral tubercles (Pl. 2, Fig. 9). However, there are some specimens close 4o T.
ausfeldi in the colleciion studied (Pl. 2, Fig. 8a, b) with poorly-developed swellings
of ribs mear the venter ingtead of venirolateral tubercles; the specimens may be
regarded as tramsitional to 7. litocerum. The species T. wenzeli differs from other
members of the T. litocerum group in its sparcely distributed biplicate and single
falcate ribs and the smooth ventral side (Pl. 2, Figs 10—11); ventrolateral tubercles
are usually lacking but in some stronger ribbed specimens, the rib swellings near
the venfer ocour (Pl 2, Fig. 10). The specimens of T. wenzeli from Centiral Poland
are also reporied by Malinowska (1960, P1. 1, Fig. 4a-b; 1972, Pl 12, FRig. 4).
The species T. pseudowenzeli as originaily interpreted by Wegele (1829) was thought
to lie somewhere in between T. wenzeli and T. ausfeldi in morphology. Afterwards,
it has been usually interpreted as more close to T. wenzeli (cf. Holder 1955, Nitzo-
poulos 1974). Of the two specimens of T. pseudowenzeli figured by Wegele (1929,
Pl. 17, Figs 7—48), the first one seems, indeed, close to T. ausfeldi and/or T. wenzeli;
the other differs #from both T. qusfeldi and T. wenzeli in its much more numerous
and well developed secondary ribs, and possibly also a wider- umbilicus. The latter
specimen should probably be considered as the type specimen of T. pseudowenzeli.
The '_fragn}enta;y specimens found by the present author and described as T. cf.
pseudowenzeli resemble the second illustrated specimen of ‘Wegele. The small-sized
form referred to as T. aff. tenuinodosum in the present paper (Pl 2, Figs 12—13a, b)
differs from T, pseudowenzeli in its obliquely elongate venirolateral tubercles and
the minute ventral tubercles disappearing close to the aperture. These featu-
res are tdypical of T. tenuinodosum; however, the holotype of the latter species
(Wegele 1929, P1. 17, Figs 10—11) has somewhat stronger ribbing than the specimens
studied by the present author. On the other hand, the range of variability
of T. tenuinodosum has been never presented and in fact, no one specimen
of the - species, except of the holotype, has beem figured. Hence, one van not
exclude that the specimens referred here to as T. aff. tenuinodoswm  belong
" actually to T. tenuinodosum. Specimens fromn the Polish Jura Chain were . pre-
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viously ascribed to T. submereus (cf. Wierzbowski 1966, PL 10, Fig. 2; Wiéniew-
ska-Zelichowska 1971, p. 34, PL 18, Figs 3—5) but they differ from the Iatier
species in their markedly smaller size and the presence ol veniral tubercles.

AMOEBOCERAS

_ Representatives of the subgenus Amoeboceras are fairly commeon in the material
studied. Some of them belong to A. lineatum (Qu.) (Pl. 2, Fig. 14) and A. bauhini
(Opp.) (Pl 2, Fig. 15);. some others represent probably new species and will.be
described elsewhere. All these ammonites differ from older forms of the A. alternans-
-ovale group in their secondary ribs continuing up to the keel, and the indistinct
ventral sulei {cf. also Salfeld 1915, pp. 180—183). ,

IDOCERAS AND RELATED FORMS

The ammonites collected include: I. planule (Hehl), I. laxevolutum (Font.)
sensu Ziegler (1959)2, I. minutum Diet., ? Idoceras aff. minutum Diet,, ? Idoceras
? Nebrodites (Enayites) aff. gygii Brochwicz-Lewinski & Rézak. The highly variable
species I. planula and I. lavevoluium have many features in common, while they
differ only in the maximum size, the character ol peristome, and the trend of rib-
~curve at larger diameters (Ziegler 1959, Niizopoulos 1974; see alpo Texi-lig. ¢
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Fig. 4. Rib-curves for some Idoceras species and related forms

1 Idoceras laxevolutum (Foni.) sensu Ziegler (1859); -rib-curves for the most densely (a) and

loosely cibbed (b) specimens from the collection studied; 2 Idoceras planula (Hehl), ditto;

3 Idoceras minutum Diet., ditto; ¢ ? Idoceras ? Nebrodites (Enayites) aff. gygit Br. & R,
specimen No. W 140 Dz/1 (cf. PL 2, Fig. 17)

2 After examining the holotype of Idoceras laZevolutum (Fontsnnes), the present author
agrees with the opinion of Enay (1906, p. 571) that the specimens referred 4o this species by
Ziegler (1980, pp. 33—29, Pl 1, Fig, ¢) and common in Quenstedi’s Malm § are probably not
conepecitic with the holotype. )
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" and:PL'2, Figs 18—19 herein). In fact, the ‘average wib-curves’ given: by Nitzepoulds
(1974, Fig, 10) for ‘L’ planude and I. laxevolutum ditfer somewhat ‘alsoe in: their initial
parts, which seems, however, related- to too small sample- size of I laxevolutwm.
The considered speciés represeni probably a dimorphic pair (cf. Ziegler 1959, Cal-
lomon 1963). The species I. planula and I. larevolutum were reported previously
from the Polish Jura Chain {(Wierzbowski 1966, Pl. 6, Fig. 2, Pl 7, Figs 1—2, PL 8§,
Fig. 1] Winiewska-Zelichiowska 1971, PL 22; Fig. Ta'-¢; Brochwicz-Lewifiski & R6-
zak 1976b Pl. 37, Fig. 2). The species I. mmutum reveals -considerable variation
in coilfing’ character and ribbing density (Ziegler” 1959 see also Text-fig -4 herein).
An exfremely demsely ribbed gpecimen 'of 'I. minutum is §hovwn in P1.-2; Fig:"18. The
form ascribed here lto ? Idoceras aff. minuium is very closé to the species recalled
differing only in the lack of smooth band at the venter.

Amnother form (Text-fig. 4; Pl. 2, Fig. 17) with ornamented ventral side is here
described as ? Idoceras ? Nebrodites (Enayites) aff. gygii Br. & R. It resembles some
Idoceras species, especially I. proteron Nitz. and I. laxevolutum (Fonf.) sensu Zlegler
{1959); in the type ‘of rnbbm*g and the lwhoml sechon, the dxﬁeremce ‘consists din its
poorly develqped spa:rcely daust.rl.buted pa:ra.bdhc swellings. The oocurrein?:e “of sweh
lings  close to parabolic nodes is typical of the subgenus: Enayites ' of “the’ ge\nus
Nebrodites (¢f. Brochwicz-Lewifiski & Rozalk 197&1‘:) bt other  feéatures’ of 'the fﬂrm
tnder study, fncluding its oval 'whorl Section, seeomdamy ribs-Bent forward, presence
of few singular ribs, are uncoinmon in ‘the répresentatives of Enayites. The diséuased
form resembles only Nebrodites (Enayites) cf. gygii of Brochwicz-Lewinski & Rézak
(1976b, p. 384, PL.37; Fig. -8)-which -has been interpreted by- those authors as close
to early Idoceras; actually, however, 'the investigated form appears much- eloser
to Idoceras than the latter one. The lmll;mnmglmg nature of morphological features
found in ? Idoceras ? Nebrodites (Engyites) aff. gygii maka its generic status difficult
to be established. In any case, that fomm should be interpreted as transitional
between Enayites and Idoceras proper.

PRORASENIA

The ammonites collected include: P. bathysthista (Koer), P. aff. bathyschista
(Koeér.), P. quenstedti Schind., P.’ aff: ‘quenstedti Schind:, and P. crenate {(Reinecke
emend. Quenst.), The specaes P bathyschista (Pl 3, Figs 6—7) is well characterized
by the oval whorl section, rather dense :nlbbmg ‘(the .numbm- of primaries per
whorl canges-between 18 and 21 at 20 mm diameter, and between 25 and 30 at
40 mm diameter), and early onset of biplicate ribs (the secondaries to primaries
ratio equals 2.1—2.3 at 20 mm diameter). The form referred to as P. aff. bathyschiste
(PL 3, Fig. 8) differs only in its low oval whorl section and more protruding primary
ribs. The species-P. quenstedti described previously from: the Pelish -Jura Chain
(Wierzbowski 1966, -PL 8, Figs 3—4) has many features ‘in common with P. ba-
thyschista, while it differs from the latter species jn the low oval whorl section,
lower point -of rib-division, narrower umbilicus, and generally less densely costate
appearaiice {cf. also Koerner 1963) The form P. aff. quenstedti (P1, .3, Fig. 9) differs
from P, quenstedtz in fthe tnphcaite ribbing dusappeasrmg rather” early,* ie” at the -
initial part of the last whorl (at 20- mm_ diameber) It is nql:eworthy that’ the form
P. aff. quenstedti resembles strongly but possibly only morphologically the boreal
species Prorasenia ha'rdm Spath (ef. Spath 1835, Pl. 15, Fig. 5a - b).

. The s;pecues b, cre'nata I(Pl "3, Figs no—411) d1ﬂe.rs “from P, bm‘.hyschzsta aml
P, quenstedti (and the. s!lllined :ﬁom;s) in itg ik1dney-sha,ped someiwhat oou‘maa‘(:e whﬂrl
section. The ribbing of P. crenata is sharp, rather d:stant» {1420 pnimaries:-per
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whorl at 20 mm diameter, and 20--25. primaries. at. 40.mm diamefer), with triplicate
division persiting up to the middle ¢f the last whorl (the secondanies to primaries
ratio equals 2.5——3.3 at 20 mm, 2. 1—3.0 at 30 mm, and 2.0 at 35—40 mm diameter).
Its most close relative is. P. stephanoides (Opps), the-difference consisting in much
more protruding primaries, typdcel- coronate whorl® section, and-somewhat less -derige
ribbing of the latter species. In fagt- the -ammonites” with - p:rorasm&old or related
ornamentation found in the Upper Oxfmdian of Central Polanid, were cortirhGinly
referred to P. stephanoides (cf. Malinowska 1980, PI. 1, Flgs 12} Wlémew.ska Ze-
lichowska 1971, Pl. 26, Figs 3—4; Malinowska 1972, PL 8, Fig.. 6,.PL 10, Fig. 9%
however, the bulk of those specimens, exacegp‘bpesmbly of thogse figured by Malinow-=
ska - (1960), do not belorig to that: species: Some. of them (Malinowska 1972; :PL. 8,
Fig. 6; Pl 10, Fig. 5) represent Microbiplices or Microbiplices-Prorasetia transitional
forms: some other (Wisniewska-Zelichowska 1971, Pl. 26, Fig. 3) represent probably
Prorasenia bathyschista; but the specimens, are generally too smaill or too fragmen-
tary %o make their unequivocal identification possmble '
The,_ dlscussed species of Submednterramean Prorasema represent probably two
dlstmc*t phy.lerhc lineages. Phe’ first lineage ‘ieads from the Upper Oxfordian P.
bathysch'tsta to thHe uppenmost Qx.forrdmn -Lower Kmnmemd.gmn P.. q,uenstedtz fand
very close to it P. heeri; see-Schairer 1969). The other one includes the U:pper
Oxfordian P. crenata and its uppermost Oxmndian ~Lower Kimmeridgian probable
descendants P. witteana and P; stephanmdes (ct.: : Beurlen 1924, ‘Sazonov 19805,

. OTHER RASENIOID AMMONITES

A few fragmentary specimens may be ascribed to the subgenus Rasenioides oI
the genus Rasenia. Another, betier preserved but somewhat deformed speciman
(PL. 3, Fig..5) is. Euraseniq resembling Rasenie. (Eurasenia) engeli Geyer or R. (Eira-
sewia) gothica . Schneid (as interpreted by -Geyer 1961) in ifs- -orpaimentation - and
u.mbxllcus size. In fact, |there are 23 primary ribs per whorl in the specimen studied
and the secondaries to prmnames rativ i 3.6 at. 53 mm diaheter; thé umbilicus
aplproxi:mante.s 27% of the diathetfer. TWO other poorly preserved ‘specimeris” with
evn)lute "coiling atid rasenioid on'namenta.‘tmn belong probably to the subgepus
Pictonites. The ﬂ.-a&ﬂterr faxon oompr:ses those Sublmedrl:erra.neam ‘ammonites atiributed
usually to the genus Pictonia which sd:sp‘lay ‘many feafures™ “in “common ' with
Ringsteadia and Rasenia (&f. Mesezhnikov 1969, pp. 101—102)

RINGSTEADIA.

Most investigated specimens belong to the nominate. subgenus? and represent
the ‘species: Ringsteadia flexuoides (Qu.), R. lithosa (Qu.) and R. submediterranen
sp. n. The former two spemes were previously desoribed “in \dataﬂs (Wierzbowski
1970, pp. 273—2176, Pls 1—3; see algo Pl. 3, Fig. 4 herem), the la-tter one is estahlnshed
in.the present paper. The .incomplete specimens of Ringsteadia mapiresan*tmg mostly
nmer whorls and described previously as Ringsteadia sp. indet. (Wierzbowski 1979,
pp 277278, Pl 4, Figs 1—2) appear comparafble to the ‘inner whorls of R. Timosa,
(Qu,) and are at present teln'tartlvely ass1gned to that species.

3 The relationship between Ringsteadia Salfeid, 1913, and Virete Dohm, . 1935,. seems
disputable according to the present author, the name Vineta is to be regarded as a junijor
synonym of.- Rinpsteadia - (c:r Arkell 1857, p. ‘L324) rather. than independent subgemerie name
(cf. Geyer 1961),
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Ringsteadia (Ringsteadia) submeditérr’anea sp. n.
"(PL. 3, Figs 1—3)

1888, Ammonites involutus Quensteit; Quenstedt, p. 964, pl. 107, fig. 2.

1891. Olgostephanus involutus Quenstedt; Siemiradzki, pp. 78—79.

Holotype: The Bpecimen No. W 85 Mi/2, presented in Pl 3, Fig. 1.

Paratype: The Upecimen No. W 137 Dz/1, presented in Pl. 3, Fig. 3.

Type locality: Wieludi Upland, the region between Bobrownikl amd Liaom;:e along Warta
river (cf. Text-tigs 1 amd 3). -

Type horizon: Miedzno chaiky limestones; Upper Oxfordian (bimammatum Subzome of bimam-
matum Zone and nlanula & costatum horizon of planula Zone).

Derivgtion of the name: After the species occurrence in the Submediterranean - province.
Material: Three specimens.

Dimensions:
Table 2
Specimen No. Diem) Ud(X) Wh(%) | ., 8/ :0“ gg“’:oa
holotype W 85 Mi/2 l 68 16.5 =52
89 17 &2 3.2 3.6
paratype W 137 Dz/1 . B8 18 52.6 | 2.4 2.8
W 113 Dz/10 83 16 50

108 16.5 51

Ammonites involutus
in: Quenstedt 1888 (107/2) 82 19 50.5
107 19 51.5.. 3.0 3.4

Olcos:ephanus involutus
in: Siewmiradzki 1891 80 2?20 750 2.6 2.6

Description. — Strongly involute (Table 2), compressed; whorl section oval
taperm.g towards the venter; umbilical angle rounded, with umbilical slope fairly
steep but not vertical; ldelnse, thin, somewhat prorsiradiate primaries (36—37 per
whorl at 60—110 mun diameter) and better developed numerous secondaries (Table
2); ribs mostly bi- and trifurcate; intercalatory ribs common; constrictions present
but poorly visible, thin and very shallow, marked mamly by somewhat obligue
course of adjacent them ribs.

Remarks. — Both the specimen llustrated by Quenstedt (1888, Pl, 107, Fig. 2) and that
one described by Siemiradzki (1001; see Pl. 3, Fig, 2 herein) were originally erroneously refer-
Ted to Ammonites involutus Quenstedt 1840 = Raseniq (Involuticeras) involuta (Quemsiedt 1849),
The former specimen had been transferred to Ringsteadia by Salfeld (1817, pp. 74 and 78)
and tentatively asslgned t0 R. pseudoyo Salf.; such specific identification was, however,
questioned by Dieterich (1840, p. 35). Accord.img to the present author, both the discussed
specimens are to be attributed to R. submediterranea 8p. n. (¢f. Table 2). ’

The specimen described previously by the present author as R. (? Ringsteadia) sp. (Wierz-
bowski 1970, pp. 279280, Pl. 5, Fig. 2) resembles very closely R. submediterranea sp. n., dif-
fering mostly in its wider umbilicus.

The species R. submediterranea sp. n. ditfers from R. fleruoides (Qu.) and R. limosa
(Qu.) In it8 more involute coiling and more numerous primary ribs, The species R. weinlandi
(Fischer) is as involute as R. submediterranea sp. n. differing In ite more widely spaced
ribbing,

POMERANIA

“The - taxonomic status of Pomergnia Arkell, -1937, "has remained up -to date
strongly controversial. Some authors (e.g. Arkell 1847, 1957) regarded .Pomerania
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as a subgenus of Decipia, while .others (notably Enay 1966) interpreted it as a
subjective synonym of Decipia. Still other authors (Geyer 1961, Kutek 1968) recognized
Pomerania for a Beparate genus including. 'two subgenera, Viz. Pomerania ss. and
Pachypictonia. : . : P
The crucial point of the taxonomic controversions is in the nature of a peris-
phinctid group occurring mostly in the Upper Oxfordian of the Submediterranean
Europe and referred usually (e.g. Enay 1962, 1966; Malinowska 1972) to Decipia.
Some of those ammonites were often identified as Decipia decipiens (Sow.) — D.
cf. decipiens (Sow.) and D. lintonensis 'Ark., {e. as species of Decipia 8s.; some
others, as D. latecosta (Dohm) and D. schmidti (Dohm), i.e. as typical representatives
of Pomerania. Ammonites of the same group have been found by the present
author and are discussed below. ' '
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Fig. 5. Rib-curves flor some Pomerania species
Pomeranic #p. n. = Decipia cf. decipiens sensu Enay (1962, 1966): 1 specimen No. Bd 66/1
’ (cf. Pl. 3, Fig. 12); 2 W 125 D&/l :

Pomeranta helvetica (Geyer) = Decipla latecosta semsu Enay (1962, 1868): 3 holotype; 4 W. 113
Dz/5 (cf. PL 4, Fig. 2); § W 18 RS/l (cf. Pl 5, Fig. 2); 6 W 113 Dz/6; T W 126 Dw/2 (cf. Pl 8,
Fig. 1); 8 W 113 De/7 (cf. PL 5, Fig. 1); 9 Bd 68/3 (cf. Pl, 4, Fig. 3)

Pomerania cf. girardoti (Emay): ;l W 113 Dz/3 (cf. Pl 6, Fig. 1)

Three specimens from the collection studied (Text-fig. 5; Pl 3, Fig. 12) are
comparable with “Decipia decipiens — D. cf. decipiens” of Enay (1962, P1. 1, Fig.
1; Pl 2, Fig. 3; PL 3, Figs 1, 3—4; 1866, Pl 38, Fig. 4) and Malinowska (1972, Pl
11, Fig. 5). However, no one specimen is true Decipia decipiens (Sow.) from which
all of them differ in more Perisphinctes-like, biplicate ribbing on the inner whiorls
up ‘to 60—80 mm diameter, and “a-sudden change to huge, swollen ribs on the body
chamber” (Wright 1873, p. 451). An analogous gimple ornamentation of the inher
whorls gecurs in other species of Submediterranean “Decipia” (eg. “D. latecosta”
sensu Enay, “D” helvetica Geyer, “D.” girardoti Enay), but never in true boreal
Decipia “where omamentation is much- more complex (cf. inner whorls of macro-
and microconche in: Arkell 1937a, Pl 3, Figs 1—4; 1937b, PL. T, Tigs. 3—4; 1947,
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Pl .78; Wright-1972, Pi. 14, Fig. 4; Surlyk, Callomon: & -dL- 1973, Pls. 1;,~Pigs  1—38;
Sykes&Suﬂyk 19386, Fig.. 5B);

. The most scommmon form.found. in-the. material studied. (PL.-4, Figs"123; :PS b1 B;
FJ,gs 1—2; Text-fig. 5) is well comparable with “Decipia latecosta” of- -Hiriay (£962;
PL -2;: Figs. 1-42;. 1966, Textifigs 178/2-4, P1:/39,; Fig: 2) #nd- Malinowska:(1972; P,
12,. Figs-1,-1.2);+while ¥ istprobably.not. conspecitic: with Pomerania -latecosta.. 6f
Dohi: (1925 [P1..9, Fig.-8)Tig holotype ;6 P..latecosth (Dohm) shows well preserved
outer- whorl with-distant swollen ribs. but its inmer whorls are obscured. One may
ouly:claim that the ribbing is-distamt on ‘is” inner 'whorls similarly to: other specimers
of Pomeranig s.5. found :in- the samie profile-at.Czarnoglowy (Zarngleff) by Dol
(1925, -P1:-6, Fig.'6;. PL..%: Fig. 3; Pl 8, Fig. 3)-and- representing species: - closely
related to P. latecosta. On the other hand, the specimens of “Decipia latecosta™ of
Enay (1962, 1966) and Malinowska (1972) and related specimens found by the present
auther have rather dense ribbing on their inner whorls (Text-fig. .5). and. actual'y,
they are almost certainly conspecific with “Decipia” helvetica of Geyer (1961, PI.
22, F:g 5; see also ,Enay 1966, p. 659).

THe third’ Iomn p:reseunt in the ‘investigated collection appears:very smmla,; to
“Decipia” . gwurd;otz ‘Eriay, differing’ only in somewhat smaller size (Text-fig. 5;
Pl 6, Fig.'1).

Some more: general ;conclusions can be drawn on the basis of ‘the information
avaﬂablg Dlstmctvnon vbeﬁween the dlscussed Submedrten‘anea.n ammonites and tlu,_
graphical grounds. The iSu‘bmedrtemmean ~am-mm1:tes evolved in |the Late Oxfou'dxan
as a group parailel to the genus Ringsteadia (see Text-fig. 2) and are clearly ymmgel
than the true boreal Dec:pm It seems highly probable that’ those Submedl.terranearl
ammonites gave rise at OxﬁomdmnﬁKmnnerndglan bouiidary to Pomeraniq 88 ocour-
ring in the same biogeographic province and hence, they are here ten%at:ve;v
assigned fo Pomerania. Because of the unclear (but - probably rather .distant)
phylogenetic relationship between Pomerdnig and Decipia, it seems. also reaso-nab]e
to recognise both the taxa.for separate genera.

PROGERONIA’

The range of the genus Progeronia Arkell, 1953, is here extended to include
not only the microdonich species related to Pensphmctes progeron v. Ammon (i.e
Progeronia sensu "Arkell 1953) but” slso their.. possible madroconch couritérparts (ct.
Zeiss 1968, p. 48). Those mwm— and macroconchs were previously placed (Geyer
1961 cf. also Koemer 1963;" Wlerzbowdln 1964; Enay 1966 Ku'tek 1688, and others)
in the genus thhacoceras, which appedns. to contradict the -phyloge.nefhc data (Zeiss
1968; cf. also Bamtz 1970). Recently, . Schairer (1974; cf, Nitzopoulos 1974) assigned
tentatively macroconch species regarded by him as dimorphic counterparts of diffe-
rent Orthosphinctes ss.,:Parataxioceras, and possibly Progeronia ss., to the genus
Lithacoceras.: The [present author believes, however,; that no. one of the ammonites.
discussed: by Schairer (1974) is true Lithacoceras. Most forms (e.g. “Lithacoceras”
evolutum Qu., “L.” subachilles Weg.) appear to represent macroconchs of Progeroma
58, rather than. .of Ortosphinctes s.s. .and. hence their attribution . to the genus Proge-
rania séems. more appropriate (see. also .remarks on the genus Orthosphinetes): a
minority {eg. “L.”. planulatum Qu.) are really macroconchs -of Parataxioceras _a«'md
should be fransferred to.the genus.Atamioceras.

The following -species of -Progeronia have been found in the material . stugdied:
P, triplex (Qu.), P, evolyta (Qu.);. P.-subachilles (Weg.), and P.. hezdenhezmeme (Weg.r.
Except «of the. latter form the species are well known and, hence, they. will.be pot



UPPER OXFORDIAN OF~THE .WIELUN UPLAND 395

AN
_ NG
_. O
' 5
_ \_7 Ny
goé_ 7080 120 160 200 %0 280 Dimm}

- Fig. 6. Rnb-curves for some Progeronia s,pecms
Proge'rbnia triplex (Qu.): 1 memmm ‘Wo.'W 60°D#1 (cf. PL s, Fig. )2 W1 BR8N
) .Progeranla subachtlbes -(Weg) SwW 4 :lel (cf Pl 7 Fig 1); 4 w. 4 lez
‘Progeronia. euoluta {Qu): 5 w 113 Dzl4 ¢ W 16 nsu st
Proaeronia heidenheimense (Weg.):, 7 W 139 Dz/1 (cf, PL 17, Fj.g. 2)

discussed in fthe present paper (see descriptions in: Geyer 1961, Bantz 19’70, Schairer
1974; see also Texi-fig. 6; Pl. 5 Fig. 3; Pl. 6, Fig. 2; PL 7, Fig. 1 herein; cf. Wierz-
bowski 1964, p. 161, Pl. 2, Fig. 1).. The species P. heidenheimense. (Weg.) is-pather
poorly kmown: and 'based on a fragmentary specimen-as itg holotype (Wegele 1929,
p. 50,:PL 2, Fig. 1)."The single specimen referred.:here. to that -species- (Text-fig. §,
Pl 17, Fig. 2); dss-play.s high oval, somewhat rectangular whorl section.and is modera-
tely evolute (Ud. = -44% and -Wh--= -32% at 190 mm diameter); the pibs are strong
and. disfant,. . mlostly._trz- and - quadriplicate on the last whonl (the secondaries te
primaries ratio is 4.7 at 140 mun diameter, and 55 at-200 mm diameter); the con-
strictions are narrow and deep. The specimen seems Very . -similar to the holotype
of P. hezdenhmmeme (Weg) dmifemng from the specmmens ass;lgned to that .species
by Koernar (1963,. mo. 364—365 Pl 24, Fig. 1) in ,ils sironger and more distant
xijbm-g.

@RTHOSPHINCTES

The genus is represented by fairly abundant specimens belonging to the sub-
genera Onhoszlhmctes and Pseudo'rthosphmaes

‘MHcroconich ™ S{DGCIES of zthe nominate sﬂbgenus are here a'eoogmzed 3 TneLr
traditional ‘meéaning (cf.” Geym' 1951, Koérner 1963, Enay ‘1966, “without any attemipt
to lump thedir itito "enlanged “species (&f. Schairer- 1974); There ate umdou«btedly too
many -specific :names for'- Orthosphirictes nichoconchs’ but thidir revision :will Have
to- be: baged. wpon ‘stratigraphically and. geographically. controlled ammonife popula-
tions rather -ithan- upon . individual: specimens- derived . from- a single ‘zegion’ ‘and
representing. but a- short. time-interval, The following microconch . species. .are. re-
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Fig. 7. Rib-curves for some Orthosphinctes species
0. (Pseudorthosphinctes) altermms Enay: 1 specimen No, W 118 Dz/1 (cf. Pl s, Fig. 3); 2 W
145 Dz/1; 3. W 128 Dzf1

O. (Pseudorihosphinctes) usowi.cemls ®p. n.: & holotype W 113 Dz/i (number of ribg per half
of whorl; cf. Pl 8, Fig. 1); 5 paratype W 113 Dz/2 (cf. Pl 9, Fig. 2)
For comparison the variation of ribhing demsity in some microconchs of Orthosphinctes found
in the material studied is given (vertically Mned — O, polygyratus, horizontally lined —
O, colubrinus, obliguely lined — O, freybergi)

cognized in the material studied: Orthosphinctes (Orthosphinctes) polygyratus (Rein,),
0. (O.) cf. tiziani (Opp.), O. (O.) colubrinus (Rein.), O. (0.) mogosensis (Chof) and
0. (O.) freybergi (Geyer). The latter species (Texit-fig. 7, PL 8, Fig. 1) was originally
ascribed by Geyer (1061) to Progeronia but its ormamentation appears more typical
of Orthosphinctes (cf. Schairer 1974). The form Orthosphinctes aff. polygyratus (PL
8, Fig. 2) differs from O. polygyratus (Rein.) in having slightly closer nibbing,
especially on the inner whorls.

The macroconch subgenus Pseudorthosphinctes was originally recognized . by
Enay (1966) for g dimorphic counterpant of Orthosphinctes ss. This interpretation
has, hovwever been, questioned by Schairer (1974) considering Orthosphinctes 8. as -
paired with some mnacroconchs of his “Lithacoceras”, while regarding microconch
counterpart{ of Pseudorthosphinctes as unknown. According to Schairer (1974, pp.
92—83), the coupling of Pseudorthosphinctes alternans Enay (M) with Orthosphinctes
polygyratus (Rein) (m) as suggested by Enay (1966) has fo be revised on account
of a difference in ribbing density between the species discussed (see also Text-fig.
7). Nevertheless the present author follows Enay in conceiving Pseudorthosphinctes
and Orthosphinctes 8. as corresponding macro- and microconch subgenera because
of the following reasons: (1) Both the type of ribbing and the rib-curves of the
_inner whorls of Pseudorthosphinctes resemble generally those displayed by the cor-
responding whoris of Orthosphinctes s.s. (cf. Enay 1966, Fig. 158; Text~tig. 7 herein).
(i) The species of Pseudorthosphincies distinguished by Enay (1968) well match the
more densely ribbed microconchs of Orthosphinctes ss., whereas Pseudorthosphinctes
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lisowicensis sp. m. may be a dimorphic counterpart of less densely ribbed micro-
conchs such .as O. (O.) polygyraius (Rein.). (i) There is undoubtedly a close rela-
tionship between Orthosphinctes ss. and Progeronia microconchs, as those groups
are counected by dntenmediates (cf. Geyer 1961). The same relationship seems to
‘exist bebween the macroconch groups, viz. Psudorthosphinctes and some “Lithacoce-
ras” gensu Geyer {Pl. 10, Fig. 1 herein); it seems reasonable to consider the former
group as a dimorphic counterpart of Orthosphinctes ss., and the latter ag a counter-
part of Progeronia, basing upon ‘the analogies in size and ribbing type.

In the investigated collection the subgenus Pseudorthosphinctes is represenfed
by two specles, namely O. (Pseudorthosphinctes) alternans Enay (Pl 8, Fig. 3) and
O. (Pseudorthosphinctes) lisowicensis sp. n.

Orthosphinctes (Pseudorthosphinctes) lisowicensis sp. n.
(Text-fig. 7 and Pl. 9, Figs 1—2)

1908. Orthosphinctes (Pseudorthosphinctes) sp.; Enay, pp. 524525, figs 158, .180/i—2, - 171/1a-b.
Holotype: The specimen No, W 113 D2/1, presented in PL 8, Fig. 1.

Paratype: The specimen No. W 113:D2/2, presented in P1. 9, Fig. 2.

Type locality: Wielui ‘Upland, the region beiween Lisowice and Raekzyn along Warta river
(cf. Text-figs 1 and 3).

Type. horizon: Miedzmo chalky ldmestones; Upper Oxfordian (planula-contatum horizon oi'
planula Zone).

Derivation of the name: Alter Lisowice village.

Material: Two specimens.

Dimensions.
Table 3
Specimen No. D{m) Ud(X) Wh(%) 100 120s/ : 4(',‘ i'é;") 180 200
holotype W 113 Dz/1 | 130 48 27 | 2.8 3.0 3.6

paratype W 113 Dz/2 | 134 49.6 29
167 b51.6 25.5 [2.6 2.8 3.0 3.2

Description. — Evolute (Table 3); whorl section ovate; nibbing sharp and fairly
dense on inner whinls, progressively strengthening, more distant on outer whorl
(Text-fig. 7); ribs mostly biplicate, with triplicate ones near peristome; intercalatory
ribs common; constrictions well marked, deep.

Remarks, — The species i as densely ribbed as Progeronia (= “‘Lithacoceras”) evoluta .
(Qu.), differing mosetly in the lower value of the secondaries to primaries ratlo at larger
diameters (cf. Schairer 1974, Fig. 41; see also Text-fig. 7, Table 3 herein). Moreover, the
secondary ribs persist up to the peristome in O. (P.) lisowicensis sp. n.; wheveas in Progeronia
evoluta (Qu.), the coarse primaries appear usually on the ouier whorl and the venter becomes
smooth. However, a single incomplete but fully grown specimen (Pl 10, Fig. 1) ghows some
features of O. (P.) iisowicensis (the secondaTies to primaries ratio rather low, 3.4 ai 170 mm
diameter and 3.6 at 200 mm diameter) along with some features of Progeronia evoluta (the
presence of singular nibs on the last part of body chamber).

The specles O. (P.) lisowicensis sp. m. differs from O. (P.) alternans Enay- in its more
distant ribbing. The species 0. (P.) kirkdalensis (Arkell) and O. (P.) masticonensis Enay
are much more densely ribbed; furthermore, the former species has also the secondarles
t0 primaries ratio lower than O. (P.) lisowicensis sp. n.

O'I‘HEB. PERISPHINCTIDS
. The species . “Perisphinctes” suevicus Siemiradzki and “Perisphinctes” laufenensis
Siemiradzki . are. represented by -a few rather poorly preserved specimens (Pl. 10,
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Figs 2—3). The speeies have been usually ascribed to the genus- Orthosphincies but
they differ from: the :iypical represenfatives of -that genus in some. important
features . including - the nib curves (cf. Siemiradzki 1898, Pl . 24, Fig: 35; Pl. 286,
Fig. 46). In fact, they resemble some early representatives ot Parataxrioceras (cf
Koerner 1963, p. 361; Schairer 1974, p. 75).

ASPIDOCERATIDAE

These. ammonites are ‘extremely rare in the material studied. A fragmentary
specimen assignied previously :to Euaspidoceras (cf. Wierzbowski 1966, pp. 135, :165)
represents actually Paraspidoceras possibly. ‘dose to. P. mamillanum (Qu.). Only two
specimens bélong undoubtedly to the genus Aspidoceras, only one being sufficienily
well preserved fto permit the specific identification (PL. 10, Fig. 4) and represeniing
A, binodum (Opp.), A.nother specimen of the latter species has beem figured and
described from the Upper Oxdordian of the Cracow Upland as “Aspidoceras longispi-
num. (Sew.)” by. Panow (1930; cf. also Glazek & Wierzbowski 1972, pp. 47 and 68).

. Institute of Geology

of the Warsaw University,
Al Zwirki.i Wigury 93,-
02-089 Warszawa, Poland
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A. WIERZBOWSKI

STRATYGRAFIA I FAUNA AMONITOWA GORNEGO OKSFORDU
WYZYNY WIELUNSKIEY

(Streszczenie)

Praca niniejsza jest préba syntetyeznego ujecia stratygrafii gérnego oksfordu
Wyzyny Wielufiskiej (por. Wierzbowski 1966, 1970; Kutek & al. 1977); Wyr&éniono
szereg nieformalnych jednostek litostratygraficznych, przedstawiono ich ogéiny cha-
rakter litologiczny i oméwiono granice, podanio miaiszodé oraz wskazano zasieg wy-
stepowania {patrz fig. 1—3). Opracowano taize biostratygrafie w oparciu o zebrana
liczng faune amonitowa.

Na badanym obszarze wystepuje w gérnym olsfordzie submedyterafiska fauna
amonitowa umozliwiajaca rozpoznanie pozioméw bimammatum oraz planula (tab. 1
. oraz fig. 2-3). Ulwory miZszej czeSci poziomu bimammatum — odpowiadajace pod-

poziomowi hypselum — nie s§ na Wyiynie Wielufisklej odsloniete; widoczne sa one
natomiast w bezpofrednim sasiedztwie, pomiedzy Kiobuckiem i Czestochows, gdziz
zostaly dobrze udokumentowane faung amonitows (Kutek & al. 1977; Brochwicz &
Rézak 1976a). Dostepne obserwacji na badanym terenie osady poziomu bimemmatum
zogtaly zaliczone do podpozioméw bimaemmatum oraz hauffianum, Ten ostatni pod-
poziom zostal wydzielony w Polsce po raz pierwszy, a jego definicje rozszerzono
0 nowe elementy faunistyczne. Podpoziom hauffienum moina obecnie traktowaé
jakko miesamoistny podpoziom zespolowy, ‘charakteryzujacy sie obecnodcig gatunku
Taramelliceras hauffienum (Opp.), form przejSciowych Enayites-Idoceras { innych
amonit6i blisikich idocerasom. Gérna granica podpoziomu hauffienum, bedaca je-
dnoczesnie doina gramicq poziomu planule, wyznaczons jest pojawieniem sie typo-
wych ' przedstawicieli rodzaju- Idoceres, reprezentowanych przez gatunki Idoceras
planule (Eehl), I. laxevolutum (Font.) sensu- Ziegler (1959) oraz I. minutum Diet.
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W poziomie planula wydzielone zostaly trzy horyzonty faunistyczne: w nizszej
czedci poeziomu horyzont wspotwystgpowania Idoceras planula — Taramelliceras
costatum, w $rodkowej czeSci horyzont zasiegu Taramelliceras aff. tenuinodosum
(? = T. tenuinodosum Weg. sensu lato), w wyszej czefci horyzout wepotwystepo-
wania Idoceras planula — Prorasenia quenstedti. W pracy dyskutowany jest problem
podziaki poziomu planula na podpoziomy; zdaniem autfora, opréez stosowanego nie-
kiedy podzialu na podpoziomy planula i galar (por. Cariou & al. 1971), istnieje takie
mozliwoéé wyrbimienia dwoch podpozioméw w oparciu o zmiany faunistyczne do-
konujace sie w najniZszej czesci horyzontu T. aff. tenuinodosum (por. fig. 2).

W analizie biogeograficzne] wykazano bliskie podobiefistwo omawianej fauny
amonitowej do fauny Jury Frankohskiej i Jury Sazwabskiej. Nieznaczne roznice
miedzy tymi faunami sa by¢ moze czefciowo uwarunkowane polozeniem WyZyny
Wielufskiej w bardziej zewnetrzne]j strefie prowincji submedyteranskiej.

W paleontologicznej czesci pracy przedstawione sa nowe obserwacje i dyskusje
taksonomiczne dotyczace amonitow, a szezegblnie rodzajow i podrodzajéw Taramel-
liceras, Metahaploceras, Idoceras, Proraseniz, Ringsteadis, Pometrania, Progeronia,
Orthosphinctes, Pseudorthosphinctes (tab. 2—3, fig. 4—7 oraz pl. 1—10), Wyroéanione
zostaly dwa gatumnki nowe, Ringsteadia submediterranea sp. n. oraz Orthosphincies
(Pseudorthosphinctes) lisowicensis sp. n.

e t———————
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1 Ochetoceras marantianum (d’Orb); specimen No. W 92 Mi/l, Bobrowniki, Miedzno chalky limestones, bimammatum Zone; 2—4 Glochiceras (Coryceras) modestiforme (Opp.): W 158 Dz/1 and W 127

Dz/1, Kolonia Lisowice, Miedzno chalky limestones; W 53 Dz/1, Antonie, Niwiska chalky limestones; planula Zone; 5—6 Taramelliceras (Taramelliceras) costatum costatum (Qu.); W 92 Mi/2, Bobrowni-

ki, Miedzno chalky limestones, bimammatum Zone; W 144 Dz/1, Lisowice, Miedzno chalky limestones, planula Zone; 7—8 Taramelliceras (Taramelliceras) costatum auritum (Qu.); W 85 Mi/3, Bob-

rowniki; W 15 RS/3, Wapiennik; Miedzno chalky limestones, bimammatum Zone; 9 Taramelliceras (Taramelliceras) costatum laterinodosum Karvé-Corv.; Bd 67/1, Bobrowniki, Miedzno chalky limesto-

nes, bimammatum Zone; 10 Taramelliceras (Taramelliceras) aff. costatum (Qu.); W 7 RS/, Placzki, Niwiska chalky limestones, planula Zone; 11—12 Taramelliceras (T'aramelliceras) broilii (Weg.); W

157 Dz/1 and W 152 Dz/1, Kolonia Lisowice, Miedzno chalky limestones, planula Zone; 13—14 Taramelliceras (Taramelliceras) hauffianum (Opp.); W 130 Dz/1 and W 123 Dz/1, Raciszyn, Miedzno
chalky limestones, planula zone

All photos of nat. size; taken by B, Drozd, M, Sc,
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1—2 Taramelliceras sarasini (Lor.): I specimen No. W 98 Dz/1, Raciszyn; 2 specimen No. W 133 Dz/1, Dzialoszyn; Miedzno chalky limestones, planula Zome; 3 Taramelliceras cf. pseudoflexuosum (Fav-
re); W 101 Dz/1, Raciszyn, Miedzno chalky limestones, planula Zone; 4 Taramelliceras cf. kobyi (Chof.); W 55 Dz/1, Lelity, Niwiska chalky limestones, planula Zone; 5—7 Taramelliceras (Metahaploce-
ras) litocerum (Opp.); W 157 Dz/2, W 113 Dz/12, W 113 Dz/13, Kolonia Lisowice-Raciszyn, Miedzno chalky limestones, planula Zone; 8 a-b Taramelliceras (Metahaploceras) of. ausfeldi (Wiirt.) sensu We-
gele (1929); a lateral view, b ventral view; W 44 Dz/2, Grady—&azy, Niwiska chalky limestones, planula Zone; 9 Taramelliceras (Metahaploceras) ausfeldi (Wiirt.) sensu Wegele (1929); W 49 Dz/1, Anto-
nie, Niwiska chalky limestones, planula Zone; 10—11 Taramelliceras (Metahaploceras) wenze_li (Opp.); W 113 Dz/1, Raciszyn, Miedzno chalky limestones, planula Zone; W 3 Mi/1, Lisowice, Miedzno
chalky limestones, bimammatum Zone; 12—13 a-b Taramelliceras (Metahaploceras) aff. tenuinodosum (Weg.), a lateral view, b ventral view; W 1 Dz/1 and W 5 Dz/1, Dyléw, friable micritic limestones,
planula Zone; 14 Amoeboceras lineatum (Qu.);W 113 Dz/11, Raciszyn, Miedzno chalky limestones, planule Zone; 15 Amoeboceras bauhini (Opp.); W 62 Dz/1, Antonie, Niwiska chalky limestones, planula
Zone; 16 Idoceras minutum Diet.; W 2 RS/1, Placzki, Niwiska chalky limestones, planula Zone; 17 ?Idoceras ?Nebrodites (Enayites) aff. gygii Br. & R., W 140 Dz/1, Lisowice, Miedzno chalky limestones,
bimammatum Zone; 18 Idoceras laxevolutum (Font.) sensu Ziegler (1959); W 139 Dz/3, Lislowice, Miedzlno clhagcy limestones, planula Zone; 19 Idoceras planula (Hehl); W 5 Mi/1, Lisowice, Miedzno chalky

limestones, planula Zone :

All photos of nat. size; taken by B. Drozd, M, Sc.
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1—3 Ringsteadia (Ringsteadia) submediterranea sp. n.; 1 specimen No. W 85 Mi/2 (holotype), Bobrowniki, Miedzno chalky limestones, bimammatum Zone; 2 ,,Olcostephanus involutus” as described by Sie-
miradzki (1891, pp. 78—79), Podgérze (Geol. Mus. PAN Cracow, A 1-2/292); 3 W 137 Dz/1 (paratype), Lisowice, Miedzno chalky limestones, planula Zone; 4 Ringsteadia (Ringsteadia) limosa (Qu.); W 113
Dz/9, Raciszyn, Miedzno chalky limestones, planula Zone; 5 Rasenia (Eurasenia) sp.; W 11 P/2, Pajeczno, Pajeczno chalky limestones, planula Zone; 6—7 Prorasenia bathyschista (Koer.); W 4 RS/1,

Placzki, Niwiska chalky limestones, planula Zone: W 85 Dz/1, Zalesiaki, Zalesiaki massive limestones, planula Zone; 8 Prorasenia aff. bathyschista (Koer.); W 15 RS/2, Wapiennik, Miedzno chalky lime-
stones, bimammatum Zone; 9 Prorasenia aff. quenstedti Sch.; W 139 Dz/2, Lisowice, Miedzno chalky limestones, planula Zone; 10—11 Prorasenia crenata (Rein. emend Qu.); W 11 RS/1, Patoki, Zalesia-
ki massive limestones, planula Zone; W 27 DK/1, Borowa, Niwiska chalky limestones, planula Zone; 12 Pomerania sp. n.; Bd 66/1, Bobrowniki, Miedzno chalky limestones, bimammatum Zone

All photos of nat., size; taken by B, Drozd, M, Sc.
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1—3 Pomerania helvetica (Geyer): 1—2 specimens No. W 125 Dz/2, X 0,66, and No. W 113 Dz/5, Raciszyn, Miedzno chalky limestones, planula Zone; 3 specimen No.Bd 66/3, Bobrowniki, Miedzno chalky
limestones, bimammaium Zone

Photos 2 and 3 of nat. size; 1 taken by S. Ulatowski, 2—3 by B. Drozd, M. Sc.
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1—2 Pomerania helvetica (Geyer): 1 specimen No. 113 Dz/7, Raciszyn, Miedzno chalky limestones, planula Zone; 2 specimen No. 15 RS/1, Wapiennik, Miedzno chalky limestones, bimaemmatum Zone
3 Progeronia triplex (Qu); W 60 Dz/1, Niwiska Doilne, Niwiska chalky limestones, planula Zone

All photos of nat, size; 1 taken by S. Ulatowski, 2—3 by B. Drozd, M. Sc.
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1 Pomerania cf. girardoti (Enay); specimen No. W 113 Dz/3, Raciszyn, Miedzno chalky limestones, planula Zone

2 Progeronia evoluta (Qu.); W 126 Dz/1, Raciszyn-Lisowice, Miedzno chalky limestones, planula Zone

All photos X ¢ 0.75; taken by S. Ulatowski
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1 Progeronia subachilles (Weg.); specimen No. W 4 Bz/1,
2 Progeronia heidenheimense (Weg): W 139

X 0.85, Prusicko, Prusicko chalky limestones, planulg Zone

Dz/1, nat. size, Lisowice, Miedzno chalky limestones, planula Zone

Photos taken by 8. Ulatowski
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1 Orthosphinctes (Orthosphinctes) freybergi (Geyer); specimen No. W 44 Dz/1, Grady- Lazy, Niwiska chalky limestones, planula Zone
2 Orthosphinctes (Orthosphinctes) aff. polygyratus (Rein.); W 113 Dz/15, Raciszyn, Miedzno chalky limestones, planula Zone
3 Orthosphinctes (Pseudorthosphinctes) alternans Enay; W 118 Dz/1, X 0.75, Raciszyn, Miedzno chalky limestones, planula Zone

Photos 1 and 2 of nat. size; 1—2 taken by B, Drozd, M. Sc., 3 by S. Ulatowski
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1—2 Orthosphinctes (Pseudorthosphinctes) lisowicensis Sp. n.;

specimens No. W 113 Dz/1 (holotype) and W 113 Dz/2 (paratype), Raciszyn,

Miedzno chalky limestones, planula Zone
All photos of nat, size; taken by S. Ulatowski
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