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Abstract. — Ammonites of the family Perisphinctidae from the Middle Oxfordian of
Zawodzie (Czestochowa) have been elaborated. Within the genus Lithacoceras, the
new subgenus Subdiscosphincies is distinguished. Included in this subgenus are some
of the species hitherto assigned to the subgenus Discosphinctes; such are: L.(S.)
mindowe (Siemiradzki} and L.(S.) kreutzi (Siemiradzki). Are also described five new
species: Perisphinctes (Perisphinctes) alatiformis n.sp., P{P.) enayi n.sp., P.{(P.) multi-
costatus n.sp., P.(P.}) swidzinskii n.sp. and Lithacoceras (Subdiscosphinctes) boreale
n.sp, The directions of their migration and their palaeobiogeographical relationships
have been elucidated.

INTRCDUCTION

The fauna of the Middle Oxfordian deposits of Zawodzie (Czestochowa)
(Text-fig. 1), famous for large ammonites of the family Perisphinctidae,
has not until now been accurately elaborated palaeontologically. World
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War II was the main cause of this fact. S. Z. Rozycki’s and K. Kaznowski’s
collections accumulated for many years from the area of the Czestochowa
Jurassic were almost completely destroyed. Their remains, rescued from
the ruins of the State Geological Institute’s Museum in Warsaw and later
enriched by other collectors, now make up a valuable collection of the
Middle Oxfordian ammonites, which may serve faunal correlations with
the Jurassic of England, France and Germany.

The representatives of the family Perisphinctidae are the main
Oxfordian ammonites of Zawodzie. Due to their sometimes impressive

ZAWODZIE

Fig. 1. — Localization of the outcrop of the Middle Oxfordian deposits at Zawodze
near Czestochowa.

-dimensions and accumulation, the outcrop at Zawodzie may be considered
as one of the most important in this respect in Europe. '

The present paper has been prepared at the Palaeozoological Labor-
atory of the Stratigraphic Department, Geological Institute. The specimens
-of ammonites are housed at the Geological Institute’s Museum in Warsaw,
abbreviated as IG.
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STRATIGRAPHIC REMARKS

The limestones outcropped at Zawodzie were studied by many authors
(Zejszner, 1884, 1869; Bukowski, 1887; Koroniewicz & Rehbinder, 1913;
Siemiradzki, 1922; Wisniewska, 1932; Premik, 1933; Rozycki, 1948, 1953;
Malinowska, 1963). Rozycki (l.c.) assigns them to the Upper Argovian.
It has recently been shown by Brochwicz-Lewinski (1970) that the
limestones from Zawodzie are of Middle and Upper Oxfordian age.

In the present paper, a particular attention is called to the ammonites
of the family Perisphinctidae characteristic of the Middle Oxfordian.
As follows from a series of hitherto published papers, only few ammonites
of the family Perisphinctidae were cited or described from the Middle
Oxfordian deposits of Zawodzie. These are: Perisphinctes lucigensis Favre,
P. promiscuus Bukowski, P. dunikowskii Siemiradzki, P. wartae Bukowski,
P. plicatilis (Sowerby), P. martelli (Oppel), P. convolutus (Quenstedt). Also
know were the species: Peltoceras transversarium (Quenstedt), Euaspido-
ceras oegir (Oppel), E. babeaui (d'Orbigny), Ochetoceras canaliculatum
(Buch), Trimarginites arolicus (Oppel), Taramelliceras callicerum (Oppel),
Phylloceras sp. and Cardioceras alternans (Buch) 1.

Poland’s Middle Oxfordian deposits are on the whole developed in the
carbonate and siltstone-marly facies (Malinowska, 1966, 1967, 1968, 1971).
A stratigraphic division, based in the case of the carbonate facies on

! Specific designations are here given in the same form in which they were used
in former papers.
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Table 1
Stratigraphic range of the described species of the family Perisphinctidae

Stratigraphy Middle Oxfordian

Perisphinctes
chioroolithicus and
Cardioceras fenni-

serratum Zone

Perisphinctes
wartae and Amoebo-

Species céras alternans Zone

Perisphinctes (Arisphinctes) cf. corovui
Simionescu

P. (Krangosphinctes) cyrilli Neumann

P. (K.} methodii Neumann

P. (A} cf. helenae Riaz

P. (A.) maximus (Young & Bird)

P. (Dichotomosphinctes) buckmani Arkell

P. (Perisphinctes) andelotensis Enay

P, (P.} pumifus Enay

P. (A) plicatilis (Sowerby)

P, (D.) cf. elisabethaeformis Burckhardt

P. (D.) wartae bedoensis Collignon

. (Liosphinctes) sp. A -

. (P.) alatiformis n.sp. _

. (P.) cuneicostatus Arkell —

. (P.) enayi n.sp. —

. (P.) multicostatus n.sp. —_

P. (P.) swidzinskii n.sp. —

P (P)sp. A —

P.(P)sp.B —

P. berligri Loriol —

Lithacoceras (? Progeronia) choffati (Riaz) —

L (?P)sp. A —

L. (Subdiscosphinctes) boreale n.sp. —

L. (8.) kreutzi (Siemiradzki) -

L., (8.) mindowe (Siemiradzki} —

L. aeneas plana (Siemiradzki) —

P+ +++++ 4+

‘Wt e vy
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ammonites of the family Perisphinctidae and in the case of the siltstone-
marly facies on those of the family Cardioceratidae, was prepared by the
present writer. A uniform division, suggested by her, was postulated in her
previous paper (1968). Two zones of the Middle Oxfordian, the upper one
with Perisphinctes wartae and Amoeboceras alternans and the lower one
with Perisphinctes chloroolithicus and Cardioceras tenuiserretum are
represented at Zawodzie.

Within the Middle Oxfordian deposits, the ammonites of the family
Perisphinctidae are mostly grouped in the upper zone with Perisphinctes
wartae and Amoeboceras alternans. In addition, there are species with
a more extensive range of occurrence, including both the upper and lower
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zone of the Middle Oxfordian. Furthermore, there are also species whose
range is restricted to the lower zone only, that is that with Perisphinctes
chloroolithicus and Cardioceras tenuiserratum (Table 1).

MATERIAL, WORKING METHODS AND TERMINOLOGY

The collection -of large ammonites from Zawodzie includes several
scores of specimens, many of which are suitable for elaboration. All the
specimens available to the writer are preserved in the form of calcareous
internal moulds. Both the development of ribbing, beginning with inner
whorls, and the shape of sutures may be traced in them. The analysis
of change in ribbing in the course of the ammonites ontogenetic
development is of a great importance to their taxonomy. It is particularly
in the genera of the family Perisphinctidae, in which these changes
sometimes take place abruptly, and make up fundamental taxonomic
characters.

Most of the ammonites from Zawodzie correspond to the gerontic stage,
although an indisputable evidence in the form of an ultimately developed
shell aperture, which might confirm this, is still lacking. The determination
of the gerontic stage of particular specimens was based on a detailed
analysis of the remaining features characteristic of the individuals whose
growth had already been completed. According to Makowski (1963), to
determine a gerontic stage, one should analyze sutures, the shape of
aperture, the development of ornamentation on whorls and the muscle
scars. Having at her disposal specimens preserved in the form of internal
molds, the writer could take into account in her considerations only the
development of sutures and the ribbing of the gerontic body chamber.

As shown by observations, in most specimens in the gerontic stage,
the sutures concentrate towards the end of septate part. Sometimes, the
sutures are so closely concentrated and tangled that it is almost impossible
to trace a single continuous line. In some other cases, the concentration
of particular elements of sutures is so small that it is difficult to estimate
correctly to which stage individual specimens correspond. The ornamenta-
tion of specimens in the gerontic stage is examined primarily in the
gerontic body chamber, where the ribbing is subject to far-reaching
changes. The picture of the gerontic body chamber varies depending on
the subgenus to which a specimen belongs (Table 2).

Constrictions, numerously occurring in inner whorls, do not occur
or occur very rarely on the gerontic body chamber of some of the
subgenera.

The method of a “rib-curve” (Text-fig. 2) allowing one for a graphical
presentation of the development of ribbing on whorls turned out to be
very helpful in determining species and genera of the family Perisphinc-
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Table 2
Ornamentation of the gerontic body chamber
Genus Subgenera | Gerontic body chamber
the first cuneiform ridges already in the septate part, dist- |
Perisphinctes s. sir. ances between primary ribs smaller and smaller, primary
‘ ribs becoming straight towards the end of the body chamber
| Peri- Arisphinctes ribs, at first thick and convex, never cuneiform, towards
sphin- the end passing into straight and more concentrated ones
cles
Kranaosphinctes ribs thick, widely spaced, decreasing towards the end
Dichotomosphinctes primary ribs more strongly inclined anteriorly
Liosphinctes primary ribs convex, widely spaced
Progeronia primary ribs convex, particularly so in the lower and central
Litha- part of whorl, widely spaced
caceras ) . . . .
Subdiscosphinctes primary Ile. gr:_;ldua]]y swelling, widely spaced, trifurcate,
frequently dischizotomous

tidae. The coincidence of particular rib-curves with the holotype provided
a basis for a correct determination of a species.

Among the many characters allowing one for a correct specific
assignment, very important are the shape of the primary ribs and the
manner of their furcation. In the present work, we have to do with

Perisphincies Lithococeras
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Fig. 2. — Rib-curves characteristic of selected subgenera of the genera Perisphinctes
and Lithacoceras.
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the species in which the monoschizotomous type of the furcation of
primaries is predominant and in which the dischizotomous type occurs
subordinately. The monoschizotemous type is represented by bi-, tri-and
quadrifurcate ribs, while the dischizotomous type is marked by a poly-
gyrate division.

Due to their varying degree of preservation, a detailed observation
of sutures is very difficult. In most cases, the sutures are secondarily
deformed by corrosioh and consequently particular elements of these lines
are more rounded than they were originally. In general, attention has
been paid to the development of the external, the first lateral and the
umbilical lobe. :

In the descriptions and specific determinations, attention has been
paid to:

D — diameter of shell (in mm)
H — height of the last whorl in relation to the diameter of shell
Th — width of the last whorl in relation to the diameter of shell
U — diameters of umbilicus in relation to the diameter of shell
Chl — body chamber
Chg — gerontic body chamber
Ph — septate portion
Ph/Chl — contacting place of the septate portion with the body chamber
Ph/Chg — contacting place of the septate portion with the gerontic body
chamber
R — number of primary ribs in a whorl with a corresponding
diameter
Th, — width of the last whorl between the ridges in relation to the
diameter of shell

Th, — width of the last whorl on the ridges in relation to the diameter
of shell

FOUNDATIONS OF THE CLASSIFICATION OF THE PERISPHINCTIDAE

Two trends may. be observed in the development of views on the
classification of the Perisphinctidae. According to the first of them, the
authors attach a considerable importance to the sutures as taxonomic
criterion and according to the second, ribbing should be a basis for
classification. .

Neumann (1907), Buckman (1924) and Schindewolf (1925) base their
considerations on a considerable suitability of sutures for taxonomic
purposes on the statement that the sutures inside the shell contacted their
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environment to a smaller extent and could develop independently of it.
Pfaff (1911), on the other hand, believes that the suture is precisely
a perfect example of the effect of the external pressure of water and,
consequently, of an influence exerted by the environment.

Klebelsberg (1912) and Spath (1931) maintain that ribbing is more
important to taxonomy. According to Arkell (1935—1948), the character
of sutures and ribbing should be studied in all stages of ontogenetic
development and the shaping of the first few septa behind the protoconch
should be observed. As follows from his later works, in the taxonomy
of the Perisphinctidae this author attaches most importance to the
development of ribbing during the neanic, ephebic and gerontic de-
velopment stages. To the best of his possibilities, Arkell analyzes the
sutures, confronting them with a pattern typical of individual subgenera.

As found by Makowski (1963), particularly important to taxonomy
is undoubtedly a detailed analysis of all characters in gerontic individuals.
This is closely connected with the sexual dimorphism studied by this
author in the ammonites.

The separation of particular subgenera on the basis of the ornamentation
of shell in the gerontic stage has already been criticized by Beurlen (1926),
who supports the opinion of the authors paying attention to inner whorls.
Beurlen’s standpoint does not, however, seem to be practical, since the
inner whorls are mostly difficult to observe accurately.

Most convincing is the reasoning of Arkell, who believes that the
sudden change in ribbing, observed in some of the Perisphinctidae had
to be connected with physiological changes in an animal’s body and that
it is not characteristic of the body chamber only, but it begins as early
as in the septate part at one-quarter of a whorl. Arkell considers this
fact, along with the lack of data on thick or resorbed ribs on inner whorls,
as evidence that the change in ribbing took place only once in an animal’s
life-time, that is, in the gerontic stage. .

Hence, accepting Arkell’s views, the present writer pays most attention
to the change in ribbing in the course of the ontogenetic development
and only to a smaller extent to the development of sutures which, as
mentioned above, were in our specimens fully preserved in few cases
only.

In the diagnoses of individual subgenera the writer takes into account,
more extensively than it has ever been done before, the character of
ribbing.

PALAEOECOLOGICAL AND PALAEOGEOGRAPHICAL CONCLUSIONS

The Middle Oxfordian deposits of Poland, excepting the Carpathian
Mountains, are strongly differentiated facially. On the whole, the following
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facies may be distinguished: the facies of spongyferous limestones, locally
biohermal, predominating in Eastern Poland; the facies of platy limestones,
including Central Poland and the siltstone-marly facies occurring in
North-Western Poland. Faunal differences are found depending on the
variable conditions of the formation of deposits, which, among other
factors, is determined by the depth of a basin. Thus, for instance, the fauna
of pelecypods, gastropods and brachiopods predominates in the facies of
spongy limestones, of ammonites of the family Perisphinctidae in the facies
of platy limestones and of ammonites of the family Cardioceratidae in
the siltstone-marly facies.

The Middle Oxfordian deposits of Zawodzie represent the facies of platy
limestones including the Miech6w-£06dz Depression, southern part of the
Mogilno Depression and the Cracow-Wielun Jura Chain. The fauna of the
limestones under study abounds in ammonites which mostly belong to the
family Perisphinctidae, with a considerable smaller part of the representa-
tives of the families Oppeliidae, Haploceratidae and Aspidoceratidae.

The Middle Oxfordian Perisphinctidae reach very large dimensions,
sometimes to 480 mm in diameter. They have a very diversified ornamen-
tation of whorls in the form of ridges, swellings and thick ribs. This
considerable accumulation of ammonites, along with their morphology,
give evidence that the environment they lived in was favourable to their
development. As shown by hitherto conducted studies, the ammonites
of the family Perisphinctidae had the best development conditions in
a shelf sea, at a depth of 150 to 200 m.

The question whether the ammonites with a considerably wvaried
ornamentation of whorls led a bottom mode of life or were nectonic forms,
to which most ammonites are assigned, is open to discussion. Some of the
authors (Kovacs, 1956) maintain that the evolute species, having ornamen-
tation in the form of ridges and thick ribs, with low but thick whorls and
with widely spaced air chambers, may be considered as benthonic forms.
Various authors expressed their opinions on the palaeoecological conditions
and their effects on the development of particular families and even genera
(Scott, 1940; Ziegler, 1963, 1967; Malinowska, 1967 and others).

The Perisphinctidae from the Zawodzie deposits have a very wide
range of geographical distribution (Table 3). The analysis of the occurrence
of individual species allows one to find that the marine basin, in which
these deposits were formed, was connected with the surrounding seas.
In the south and south-east, this basin was connected trough the Moravian
and Przemysl gates, with the Tethys Sea. As shown by similarities in the
fauna of ammonites, its connection with the North-German and English
basins during the Middle Oxfordian period was surely quite easy.
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SYSTEMATIC DESCRIPTION

Cephalopoda Leach, 1817
Order Ammonoidea Zittel, 1884
Superfamily Perisphinctacaea Steinmann, 1890
Family Perisphinctidae Steinmann, 1890
Genus Perisphinctes Waagen, 1869

Type species: The first designation: Ammonites biplex Sowerby (So-
werby, 1821, Vol. III, P1. 193, Figs. 1—2; Buckman, 1920, Vol. III, pp. 26—
27). Subsequently reproduced by Healey (1904, Pl. 10, Figs. 1—2) and by
Arkell (1947, p. 362, Text-fig. 126); the second designation: Ammonites
variocostatus Buckland (Buckland, 1836, Pl. 43, Fig. 7), suggested by Arkell
and accepted by I.C.Z.N. (1954, opinion 303), reproduced by Healey (1904,
Pl 11; 1905, PL. 56) and by Arkell (1947, P1. 76, Fig. 4; 1956, P1. 39, Fig. 3).
According to Arkell (1936, p. 53), Perisphinctes biplex and P. variocostatus
are synonyms. ‘

Subgenus Perisphinctes (Arisphinctes) Buckman, 1924

Type species: Arisphinctes ariprepes Buckman, 1924 (= Perisphinctes cotovui
Simionescu, 1907).

Synonym: Toxosphinctes Buckman, 1923,

Species assigned: Perisphinctes (A.) cf. cotovui Simionescu, P.(A.) cf. helenae Riaz,
P. (A)) maximus (Young & Bird), P.(A.) plicatilis (Sowerby).

Stratigraphic and geographical range: Middle Oxfordian-Europe, Eastern Asia,
Asia Minor, Japan, South and Central America.

Diagnosis. — Shell evolute, 500 mm in maximum diameter. Ribbing
gradually changing. Ribs convex, thick (never cuneiform); turning in the
gerontic body chamber into straight ones, less widely spaced. Transverse
section of whorls mostly rectangular or subsquare. Ventral side rounded
and smooth. Suture according to the formula EL = L > N. Rib-curve
moderately bent, maximum curvature with a diameter of 100 to 140 mm.

Remarks. — The subgenera Toxosphinctes and Arisphinctes, distin-
guished by Buckman (1924), are considered by Geyer (1961, p. 16) as
synonyms of the subgenus Kranaosphinctes. Enay (1966, p. 405) believes
that only the subgenus Toxosphinctes is a synonym of Arisphinctes.

Perisphinctes (Arisphinctes) cf. cotovui Simionescu, 1907
(Pl I, Figs. 1, 2; Text-figs. 3, 4)

1907. Perisphinctes cotovui Simionescu; I. Simionescu, Studi Geologice ..., p. 151, Pl. 4,
Fig. 3; Pl 7, Fig. 1 (lectotype).

1912. Perisphinctes cristatus Klebelsberg; R. Klebelsberg, Die Perisphincten ..., p. 192,
Pl 18, Fig. 3. '
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1902—1930. Arisphincies ariprepes Buckman; S, S. Buckman, Type ammonites..., Vol.
V, Pl 511, A, B, C.

1930. Perisphinctes plicatilis Dorn (non Sowerby); P. Dorn, Die Ammonitenfauna...,
p. 146, P1. 6, Fig. 1. '

1935—1948, Perisphinctes (Arisphincies) cotovui Simionescu; W. J. Arkell, Corallian
Beds.., p. 126, PL. 24, Figs. 1—5; Pl 25, Figs. 1—3; PL A, Figs. 1 a, b, 4; Text-
figs. 39—43 (with earlier synonymy).

1959. Arisphinctes cotovui Simionescu; M. Collignon, Atlas des fossiles.., Pl. 86,
Fig. 344.

Material. — Two specimens, one of which (1G.1246.11.13) with a crushed
gerontic body chamber. Measurements taken in the undeformed part.

Dimensions (in mm):

1G.1246.11.16 1G.1246.01.13
Ph Chl Chg
D..... 140 210 250
H..... 0.27 0.23 0.25
Th..... 0.20 0.26 0.20
U..... 0.46 0.52 0.56
Rib-curve:
D 50 | 100 \ 120 150 | 190 | 210 | 250
IG.1246.1L13 | o 46 46 46 45
1G.1246.1L16 54 58 62 60

Description. — Shell evolute, with an umbilical width varying from
0.40 mm with a diameter of 50 mm to 0.59 mm with a diameter of 50 mm
to 0.59 mm with a diameter of 210 mm. Transverse section of whorls in
the septate part rectangular, with flat sides. In part of the body chamber,
the width of whorls considerably increasing (Text-fig. 3). In inner whorls,
the primary ribs start on the umblical margin and, in the form of a slight
curve, through the side of whorl. They are directed slightly anteriorly.
The bifurcation is observed up to the specimen’s diameter of about
140 mm. With larger diameters, the hifurcation hecomes a rule. Three
constrictions clearly marked on the last whorl are surrounded on the
one side by a single rib and, on the other, by a dischizotomous rib.
Sutures being poorly visible, no detailed discussion is possible.

Remarks. —In its general outline, the rib-curve drawn for the
specimen from Zawodzie 1G.1246.11.16 (Texi-fig. 4) is most comparable
with that drawn for Perisphinctes cristatus Klebelsberg, considered by
(cf. Arkell, 1939, p. 128, Fig. 42). The ornamentation of the specimen from
Arkell (1939, p. 126) as a synonym of Perisphinctes cotovui Simionescu
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Fig. 3.— Transverse section of the last whorls in: A — Perisphinctes (Arisphinctes)

cf. cotovui Simionescu, with a diameter of 210 mm, 1G.1246.11.16; B — P.(Dichotomo-

sphinctes) cf. elisabethaeformis Burckhardt, with a diameter of 200 mm, 1G.1246.11.25;

C — P.(A.) plicatilis (Sowerby) with a diameter of 285 mm, 1G.1246.11.2; all figures
nat.size.

Zawodzie (1G.1246.11.16) is similar to that of Dorn's (1930, p. 146)
specimen. On the other hand, the rib-curve drawn for the specimen
1G.1246.11.13 is more similar in its curvature to that of the lectotype
(Simionesu, 1907, Pl. 7, Fig. 1) and of Perisphinctes ariprepes Buckman,
also included in the synonymy of P.(A.) cotovui Simionescu.

Attention is' called by Arkell (1939) to a specimen from Poland housed
in the Palaeontological Museum in Berlin and which might belong to
P.(A.) cotovui Simionescu. This specimen seems, however, to be less
densely ribbed.

P.(A.) cotovui Simionescu displays a considerable similarity to
P.(A.) pickeringius (Young & Bird). If the specimens are poorly preserved,
it is almost impossible to distinguish the two species. The rib-curves
of P.(A.) cotovui Simionescu and P.(4.) pickeringius (Young & Bird) are
almost identical with each other. The species assigned to the synonymy
of P.(A.) cotovui Simionescu include such ones as, for instance,
Perisphinctes cristatus Klebelsberg, in which the rib-curve has the
characters of the curves of P.(A.) pickeringius (Young & Bird), at least
in initial whorls (Arkell, 1939, pp. 130 and 138).

A good deal of thought was given for a long time to a possibility
of combining P.(A.) cotovui Simionescu with P.(A.) pickeringius (Young &
Bird) under a common priority name of “pickeringius”. If the rib-curves
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cannot be a safe criterion of dividing the two species from each other,
the remaining characters can provide a basis for such a presentation of
the problem. The differences observed between two typical representatives
of both species concern the height of whorls at a diameter of about
220 mm, the diameter of umbilicus and the thickness of whorls.
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Fig. 4. — Rib-curves of Perisphinctes (Arisphinctes) cotovui Simionescu: I lectotype,

Simionescu, 1907, p. 151, PL 7, Fig. 1; 2 syntype Simionescu, 1907, p. 151; P. cristatus

Klebelsberg: 3 holotype, Klebelsberg, 1912, Pl. 18, Fig. 3; 4 Zawodze, 1G.1246.11.16;

5 specimen from Busko{(?), Geological Museum in Berlin; 6 Zawodzie, 1G.1246.11.13;

P, ariprepes Buckman: 7 Britleton Barn Quarry, Horspath, No. 47543 (after Arkell,

1939, p. 127). Perisphinctes (Arisphinctes) pickeringius (Young & Bird): 8 holotype
(after Arkell, 1939, p. 134).

Perisphinctes (A4.) cotovui Simionescu is a form having lower whorls,
larger diameter of umbilicus and smaller thickness of whorls. Slight
differences are observed in the type of ribbing, in particular in the
manner of furcation. In P.(A.) pickeringius (Young & Bird), the number
of the intercalatories is greater, the secondaries are slimmer and thinner
and the points of furcation are marked by a slender convexity.

Due to a poor state of preservation of the specimens from Zawodzie, as
well as their small number, it is difficult to determine their completely
sure specific assignment, the more so as both specimens somewhat differ
from each other, in particular in their rib-curves.

Occurrence. — Rumania: Cekirgea; England: Wiltshire, Berkshire,
Oxfordshire, Cowley, Cambridgeshire, Yorkshire; France: Boulonnais,
Normandy; North-Western Germany: Hildesheim, Heersum; Southern
Germany: Franconia; Madagascar: Ankazoabo; Poland: Zawodzie.
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Perisphinctes (Arisphinctes) cf. helenae Riaz, 1898
(Pl. 1II; Text-fig. 5)

1898. Perisphinctes helenae Riaz; A. Riaz, Description.., p. 15, PlL 8, Fig. 1
(lectotype).

1935—1948. Perisphinctes (Arisphinctes) helenae de Riaz; W.J. Arkell, Corallian
Beds ..., p. 149, Pl. 30, Figs. 7, 8; Pl. 31, Figs. 1—3, Text-figs. 48, 40,

1966. Perisphinctes (Arisphinctes) helemae Riaz; R. Enay, L'Oxfordien .., p. 413,
Pl. 20, Figs. 1—4, Text-figs. 118—119.

1972, Perisphinctes (Arisphinctes) cf. helenae Riaz; L. Malinowska, Srodkowy i g6r-
ny oksford ..., p. 18, PL 4, Fig. 1.

Material. — One specimen (septate part).

Dimensions (in mm):

1G.1246.11.32 |
Ph |
) b R A AN L R L AT 220
H S bomname oy s s oocs g 0.24
Th & o e e e e e —
U oo e e e e e e 0.58 |
Rib-curve
1 D | 180 | 200 [ 220
R | 62 59 55

Description. — Shell evolute, composed of the whorls of the septate
part, with a wide umbilicus and whorls overlap at one-third of the height.
Width of umbilicus varying from 0.45 mm at a diameter of 60 mm to
0.59 mm at a diameter of 220 mm. Transverse section of whorls subrec-
tangular, only slightly widened on the umbilical margin. The primary
ribs start on the periphery of umbilicus passing onto the sides of whorls
and turning slightly anteriorly. They furcate high up, on the margin of
the venter. The manner of furcation unknown. The rib-curves (Text-fig. 5)
ascend suddenly and, at a diameter of 120 mm, descend considerably.
Sutures, although visible, are difficult to reproduce completely. '

Remarks. — This species has already been descrihed earlier in the
present writer’s paper from 1971. The then description concerned the
gerontic body chamber. In its morphological details, the specimen from
Zawodzie (IG.1246.11.32) displays a considerable similarity to that from
Scarborough, Yorks., England (Arkell, 1939, Pl. 30, No. 3842), whereas
its rib-curve seems to be similar to that of a specimen from Trept, Isére
(Enay, 1966, Text-figs. 118—119).

2 Acta Palaeontologica nr 2/72
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Fig. 5. — Rib-curves of Perisphinctes (Arisphincies) helenae Riaz: 1 lectotype (Riaz,

1898, Pl. 8, Fig, 1), Trept, Lyon, 12774, 2 La Cluse (Gauffre), Fac, Sc. Besangon; 3 Trept,

Coll. Riaz, Lyon, 75, 130, 4 Scarborough, Yorks, Sedgewick Museum, No. 3842, 5 Za-
wodzie, 1G.1246.11.32,

Occurrence. — France: Trept, Isére and Doubs; Portugal: Cabaco
Beds; North-Western Germany: Heersum, Langerberg; England: Oxford-
shire, Wiltshire, Beckley, Yorkshire; Madagascar; Poland: Zawodzie.

Perisphinctes (Arisphinctes) maximus (Young & Bird, 1828).
{(Pl. III, Text-figs. 6, T

cf. 1935—1948. Perisphincies (Arisphinetes) maximus (Young & Bird); W.J. Arkell,
Corallian beds .., p. 113, Text-fig. 35.

1972. Perisphinctes (Arisphinctes) maximus (Young & Bird); L. Malinowska, Srodko-
wy 1 gorny oksford, p. 17, PL 1, Fig. I, Text-fig. 2

Materiel. — A specimen in the gerontic stage, with the last whorl
slightly deformed.

Dimensions (in mm):

1G.1246.11.27

Ph Chg
o ... ...30 430
H ...... 0.19 0.25
Th . . .. .. 0.32 0.24
u ..., 0.65 0.65
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Rib-curve:

D|210|240|280|330|370| 430

R 36 30‘25‘20\17 16

Remarks. — This species has been described in detail in a previous
writer's paper (Malinowska, 1972). The diameter of the then described
specimen amounted to 450 mm. Particularly accurate was the observation
of the development of ribbing in both inner and outer whorls, reflected

Fig. 6. — Transverse sections of the last whorls in: A — Perisphinctes (Arisphinctes)

maximus (Young & Bird), with a diameter of 430 mm, 1G.1246.11.27; B — P.(Kranao-

sphinctes) cyrilli Neumann, with a diameter of 340 mm, 1G.1246.11.26; C — P.(Peri-
sphinctes) alatiformis n.sp., with a diameter of 270 mm, 1G.1246.11.12,

in the rib-curve (Text-fig. 7). The transverse section of the specimen from
Zawodzie (1G.1246.11.27) is shown in Text-fig. 6. The specimen from
Wielun, housed in the Palaeontological Museum in Berlin and which
has been mentioned by Arkell (1939, p. 113, Text-fig. 35), is somewhat
more densely ribbed and has more rounded whorls.

Occurrence. — England: Dorsetshire, Wiltshire, Berkshire, Oxforshire,
Cambridgeshire, Yorkshire; France: Trept, Isére; North-western Germa-
ny: Heersum, Mdnkeberg; Poland: Zawodzie.

2
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Fig. 7.— Rib-curves of Perisphinctes (Arisphinctes) maximus (Young & Bird): I Head-

ington, Oxford, Univ. Museum (after Arkell, 1939, Text-fig. 35); 2 Wielun, Palaeontol.

Museum in Berlin (after Arkell, 1939, Text-fig. 35); 3 Zawodzie, 1G.1246.11.27; 4 Smugi,
1G.1185.11.1,

Perisphinctes (Arisphinctes) plicatilis (Sowerby, 1817)
(PL IV, Figs. 1, 2; Text-figs. 3, 8, 27)

1812—1846. Ammonites plicatilis Sowerby; J. Sowerby, Conchologie ..., Vol. II, p. 149,
p. 166.

1972. Perisphinctes (Arisphinctes) plicatilis (Sowerby), L. Malinowska, Srodkowy
i gbérny oksford..., p. 18, PL. 5, Fig. 1, Text-fig. 2.

Material. — A specimen in the gerontic stage.

Dimensions (in mm):

| 1G.24602 | 1G.1185.112
~ CHg | Chg

D ... ... 285 320 |

H ... .... 0.26 029

Th ...\ . .. 0.20 021 |

U ... ... 0.50 0.55
Rib-curve:
D] s0 [ 100 | 150 | 200 [ 250 | 285 |
| f |
| R\ 50 ‘ 63 | 69 ‘ 71 | 70 ‘ 68 |
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Remarks. — This species has previously been described by the writer
(Malinowska, 1972). The diameter of the then described specimen amounted
to 320 mm. It was undoubtedly a specimen in the gerontic stage. The
specimen from Zawodzie (1G.1246.I1.2), having a smaller diameter of
shell, does not supply new data concerning dimensions, but it allows
one to supplement the rib-curve for inner whorls (Text-fig. 8) and
illustrate the transverse section of whorl (Text-fig. 3).
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Fig. 8. — Rib-curves of Perisphinctes (Arisphinctes) plicatilis (Sowerby): 1 holotype,
Oxford Univ. Museum (after Arkell, 1939, p. 145); 2 Biala Dolna, ZD.1185.11.12; 3 Za-
wodzie, 1G.1246.11.2.

Occurrence. — Great Britain: Berkshire, Oxfordshire, Yorkshire and
Scotland; France: Jura Mountains, Poitou, Ain, Isére, La Faucille,
Chezery; North-Western Germany: Hildesheim, Vorholz; Czechoslovakia:
Cetechovice, Moravia; The U.S.S.R.: Donets Basin, Turkmenistan; Mexico:
Cerro Volcan; Poland: Zawodzie.

Subgenus Perisphinctes (Dichotomosphinctes) Buckman, 1926

Type species: Perisphinctes antecedens Salfeld, 1914 (= P. cf. wartae Bukowski
mut. antecedens Salfeld, 1914).

Species assigned: Perisphinctes (D.) buckmani Arkell; P(D.) cf. elisabethaeformis
Burckhardt, P.(D.) wartae bedoensis Collignon.

Stratigraphic and geographical range: The Lower and Middle Oxfordian:
Europe, East and North Africa, Indonesia, South and Central America.

Diagnosis. — Shell evolute, 250 mm in maximum diameter. Ribbing
does not change in the course of ontogenetic development. It is only
in the gerontic stage, that the ribs are slightly strongly extended
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anteriorly in the terminal part of body chamber. The gerontic chambers
occupies three-quarters of the whorl. Two or three systems of t{rifurcate,
monoschizotomous ribs happen to occur in the last section of the gerontic
chamber. Suture developed according to the formul EL=L=N. Rib-curve
runs on the whole from SW to NE.

Perisphinctes (Dichotomosphinctes) buckmani Arkell, 1936
{Pl. V; Text-fig. 9)

1935—1948. Perisphinctes (Dichoftomosphinctes) buckmani Arkell; W,J. Artvkell,
Corallian beds .., p. 79, Pl 14, Figs. 1—4; Pl. 17, Figs. 3, 13; Text-fig. 19.

1966. Perisphinctes (Dichotomosphinctes) buckmani Arkell; R. Enay, L'Oxfordien
p. 478, Pl. 28, Fig. 5; Pl. 29, Figs. 1, 2; Text-flgs. 140, 144,

.

Material. — A specimen with a septate part and a fragment of the
body chamber.

Dimensions (in mm):

'1G.1246.1L.8
Chl

5 S 160

1 G 0.22

Th . e —

U oo 0.58
Rib-curve:
| D | 30 |[. 49 | 60 80 100 | 120 | 140 160
R ‘ 40 41 ‘ 44 49 52 ’ 52 ‘ 53 56

Description. — Shell medium-sized, evolute, with whorls overlapping
each other to a small extent. The outline of the transverse section of
whorls with flattened sides. Occupying the entire whorl, the body chamber
is ‘exceptionally long. It starts with a diameter of 120 mm. The primary
ribs are observed on the body chamber. Constrictions are numerous,
furcate, high up on the margin of outer side, into two secondary ribs.
The point of furcation is marked by a small thickening. Intercalatory
ribs are observed on the body chamber. Constructions are numerous,
deep and limited by a rib which furcate on the periphery of umbilicus.
Sutures indistinctly preserved. Rib-curve (Text-fig. 9) descends with
a specimen’s diameter of about 100 mm,
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Fig. 9. — Rib-curves of Perisphinctes (Dichotomosphinctes) buckmani Arkell: I holo-
. type, Headington, No. 47844, 2 Chaumont (Jura), Lyon, 75218, 3 Zawodzie, 1G.1246.11.8.

Remarks. — Perisphinctes (D.) buckmani Arkell displays a similarity
to P.(D.) antecedens Salfeld, although the details allow one to separate the
two species. A similarity is also observed of the species under study to
Perisphinctes (D.) martini Collignon (1959, Pl. 62, Fig. 283), although
the ribbing of the latter is somewhat closer.

Occurrence. — Great Britain: Oxfordshire, Cambridgeshire and Scot-
land; France: Trept (Isére), Poitou, Ain, Jura; North-Western Germany:
Heersum; Poland: Zawodzie.

Perisphinctes (Dichotomosphinctes) cf. elisabethaeformis Burckhardt, 1912
(Pl. IX; Text-fig. 3)

1912. Perisphinctes elisabethaeformis Burckhardt; C. Burckhardt, Faunes jurassiques
.., b. 31, Pl. 6, Figs. 1—5.

1966. Perisphinctes (Dichotomosphinctes) cf. elisabethae Burckhardt; R. Enay,
L’Oxfordien ..., p. 493, Text-fig. 150.

Material. — A fragmentary body (gerontic?) chamber; inner whorls
destroyed.

Dimensions (in mm):

1.G.1246.11.25
Chg (?)
D ..... ... .00 0. 200
H ...........0.0.0.0.. 0.27
Th . .. .. 000 0o 0.18
U o e e 0.54
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Description. — The fragment of the body (gerontic?) chamber gives
evidence that the shell was evolute. The transverse section of the
whorl (Text-fig. 3) is both at the beginning and end of this chamber,
oval. Ribs, covering the sides of the body (gerontic?) chamber are straight,
fairly strongly inclined anteriorly and mostly bifurcated. Frequent single
ribs occur independently of constrictions.

Remarks. — The species under study differs from Perisphinctes
(D.) elisabethae Riaz in a higher degree of evoluteness. In addition, the
thickness of its whorls seems to be smaller.

Occurrence. — Mexico: Cerro del Volcan; France: Longe-Combe, Tenay
(Ain); Poland: Zawodzie.

Perisphinctes (Dichotomosphinctes) wartae bedoensis Collignon, 1959
(Pl, IX; Text-fig. 10)

1898. Perisphinctes wartae Bukowski; A. Riaz, Description ..., p. 17, Pl. 11, Fig. 1.

1959. Dichotomosphinctes wartae Buk. var. bedoensis (type) Collignon; M. Collignon,
Atlas des fossiles ..., Pl. 41, Fig. 281.

1953. Perisphinctes (Dichotomosphinctes) wartae Bukowski; P. Siegfried, Die Heer-
sumer Schichten ..., Pl 1, Fig. 2, Text-fig. 8.

Material. — A specimen in the gerontic stage

Dimensions (in mm):

1G.1246.11.21
Ph/Chg i Chg
D ........ 160 250
H ........ 0.26 0.34
Th . . ... ... — —
Uu ....... . 049 0.48

Rib-curve:

D|50 6o|80|100|120 140 160|180 220|250

R‘46 47~53‘60‘65 72 79‘88 95\98

Description. — Shell evolute, with whorls overlapping each other
at one-third of the height. The transverse section of whorls oval. The
septate part terminates with a diameter of 160 mm. In the same place,
the so far straight and sharp ribs gradually become blunter and turn
more anteriorly. The furcation of ribs near the wventral margin is
emphasized by a slight convexity. A general outline of suture is typical of
the subgenus Dichotomosphinctes.
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Remarks. — In contrast to the nominal species Perisphinctes (D.)
wartee, described by Bukowski from the Czestochowa Jurassic, a variety
“bedoensis” was distinguished by Collignon (1959). A short description,
given by this anthor, as well as his later mentions, concerning the variety
“bedoensis”, induce the writer to a more detailed discussion of the
development of ribbing on the whorls and of the differences between the
variety “bedoensis” and the nominal species. Ribbing is the main
distinguishing character which may be clearly observed comparing rib-
curves (Text-fig. 10). Even if we assume the possibility of a considerable
variability within the species, it seems that the main outline of rib-curves
should be similar. The variety “bedoensis” is among less densely ribbed
forms. Differences in rib-curves, presented by Enay (1966) are fairly
large. The rib-curve for the nominal species P.(D.) wartae Bukowski
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Fig. 10. — Rib-curves of Perisphinctes (Dichotomosphinctes) wartae bedoensis Col-

lignon: 1 var. bedoensis Collignon, 1959, Pl. 61, Fig. 281, Bedoa, Madagascar, Hirz's

collection; 2 Trept, Isére, Riaz’s collection, Lyon, 12789 (after Riaz, 1898, Pl. 11, Fig. 1);

3 Listringer Bruch (No. 7b), Siegfried, 1952, Pl. 1, Fig. 2; 4 — Zawodzie, 1G.1246.11,21;

Perisphinctes (Dichotosphinctes) wartae Bukowski: 5 holotyLe (after Enay, 1966, p. 485,
Fig. 146).
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is represented by a wavy line, whereas in the variety “bedoensis” it is
an almost straight SW-NR line. Consequently, the separation of the variety
“bedoensis” seems to be correct. More or less densely ribbed forms are
also distinguished in Siegfried’s (1953) work, but they are called by
a common name of P.(D.) wartae Bukowski. In the present writer’s
opinion, specimen No. 76, assigned by Siegfried to extremely sparsely
ribbed forms, should be also considered as the variety ‘“bedoensis”. In
addition, according to Bukowski (1887), in P.(D.) wartae frequent con-
strictions occur on inner whorls, while they are almost indistinct or
lacking at all in the variety “bedoensis”. On the body chamber of the
holotype of the nominal species, numerous constrictions are limited by
single wavy ribs. In the variety “bedoensis”, the number of constrictions
on the body chamber is lower, without dischizotomous ribs. The specimen
1G.1246.,11.21 described from the Czestochowa is the largest of the
specimens of the subgenus Dichotomosphinctes known thus far.

Occurrence. — Madagascar: Bedoa; France: Trept (Isére); North-
" western Germany: Listringer Bruch; Poland: Zawodzie.

Subgenus Perisphinctes (Kranaosphinctes) Buckman, 1921

Type species: Kranaosphinctes kranaus Buckman, 1921.

Synonyms: Cymathosphinctes Buckman, 1923; Pachyplanulites Spath, 1930; Ger-
manosphinctes Arkell, 1935,

Species assigned: Perisphinctes (K.) cyrilli Neumann, P.(K.) methodii Neumann.

Stratigraphical and geographical range: Lower and Middle Oxfordian: Europe,
East Africa, Central part of the U.S5.S.R., Japan, Indonesia, New Guinea.

Diagnosis. — Shell evolute, reaching large dimensions. The transverse
section in inner whorls very thick and flattened in outer whorls rounding.
Changes in ribbing gradual. Thick ribs widely spaced, to the end of the
gerontic body chamber, gradually become denser and denser. A smooth,
siphonal band, formed as a result of a gap in ribbing, is a characteristic
feature of the subgenus. Two to four deep constrictions on the whorl are
surrounded by a single rib. Suture shaped according to the formula
N>EL>>L. Rib-curve moderately bent, with a maximum curvature with
a diameter of 100 to 160 mm.

Perisphinctes (Kranaosphinctes) cyrilli Neumann, 1907
(Pl. VIII, Figs. 1, 2; Text-figs. 6, 11)

1907. Perisphinctes Cyrilli Neumann; J. Neumann, Oxfordfauna ..., p. 39, Pl. 4, Fig. 12,
1972. Perisphinctes (Kranaosphinctes) cf. cyrilli Neumann; L. Malinowska, Srodkowy
i gbrmy oksford ..., p. 24, Pl. 11, Fig. 4, Text-fig. 3.
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Material. — A specimen in the gerontic stage.

Dimensions (in mm):

IG. 1246.11.26
Ph | Chg
D ........ 240 340

S S 0.22 0.19

The o « « v o o .. 0.21 0.17

Thy . « . v o o .. 0.23 0.20

16 S 0.64 0.63

Rib-curve:

D | 90 | 120 160 | 200
R ‘ 48 ‘ 53 54 } 52

Description. — This species has been previously described by the writer
(Malinowska, 1972). But that description concerned inner whorls only on
a specimen 90 mm in diameter. The specimen from Zawodzie (1G.1246.11.26),
340 mm in diameter, allows one to observe the development of ribbing
on the gerontic body chamber. Despite the deformation of its inner whorls,
the development of ribbing and number of the primary ribs may on the
whole be observed. Rib-curve drawn on the basis of the number of ribs
up to 200 mm of the specimen’s diameter is identical with that in the
holotype. An incipient part of gerontic body chamber is observed with
a diameter of 240 mm. It covers the almost entire last whorl. This is also
the place, in which the transverse section of whorls is subsquare and
rounded on the ventral and umbilical margins (Text-fig. 6). The primary
ribs, covering the sides of whorls, are straight and only slightly directed
anteriorly. They furcate high up on the rounded ventral margin. Since
the ribs are obliterated, it is impossible to observe the manner of furcation
over the entire length of whorl. A trifurcation of the primary ribs to form
the secondary ribs may be noted only in the initial part, of the gerontic
body chamber. On this chamber, the spaces between the primary ribs
gradually increase and the ribs themselves become considerably more
convex. Constrictions are deep, wide and limited by a dischizotomous rib.
Rib-curve shown in Text-fig. 11.

Remarks. — Two species: P.(K.) bullingdonensis and P.(K.) crassisimus,
displaying a certain slight similarity to P.(K.) cyrilli Neumann, may be
distinguished among British species, described by Arkell (1935—1948) and
assigned by him to the subgenus Kranaosphinctes. Differences are, howe-
ver, observed in dimensions and details of ribbing. In P.(K.) crassisimus
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Fig. 11. — Rib-curves of Perisphinctes (Kranaosphinctes) cyrilli Neurnann: I holotype
(after Enay, 1966, p. 434, Fig. 124); 2 Zawodzie, I1(G,1246.11.26; Perisphinctes (Kranao-
sphinctes) methodii Neumann: 3 Zawodzie, 1G.1246.11.35.

Arkell, the primary ribs are strongly bent anteriorly and in P.(K.) bulling-
donensis Arkell the inner whorls are not so closely spaced which is
depicted by the rib-curve.

Occurrence. — Czechoslovakia: Cetechovice, Moravia; Poland: Zawo-
dzie. :

Perisphinctes (Kranaosphinctes) methodit Neumann, 1907
(Pl. IX, Figs. 1, 2; Text-fig. 11)

1907, Perisphinctes Methodii Neumann; J. Neumann, Oxfordfauna ..., p. 40, Pl. §,
Fig. 15.

Material. — A specimen with a septate portion and a fragmentary
gerontic body chamber.

Dimensions (in mm}:

1G.1246.11.35
Ph Chg
D 180 220
H . ....... 0.29 0.29
Th .. ... 0.24 -
U ... 0.48 0.52
Rib-curve:
D | s | 9% | w00 | 20 | 150 | 170 220
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Description. — Shell evolute, medium-sized, with whorls slightly over-
lapping each other. The outline of the transverse section of inner whorls
higher than wide, considerably increasing in its height together with
growth. Up to the specimen’s diameter of 90 mm, ribbing is somewhat
chaotic. Predominant are the primary ribs which furcate high up on
a rounded ventral margin. In addition, there appear ribs which furcate
at various levels of the side of whorl, that is, on the umbilical margin or
in the middle of the side. The manner of furcation of the primary ribs
may be observed only with the specimen’s diameter of about 140 mm.
Near the ventral margin, the primaries bi- or trifurcate to form the
secondary ribs which are much less strongly developed than the primary
ribs. On the gerontic body chamber, the primary ribs are considerably
more convex and the spaces between them gradually increase. Two deep
constrictions occur on each whorl. A maximum curvature of the rib-curve
(Text-fig. 11) o¢ccurs with a diameter of 90 to 100 mm.

Remarks. — Due to a characteristic ornamentation of its sides on inner
whorls, Perisphinctes (K.) methodii Neumann is easily distinguished among
the species of the subgenus Kranaosphinctes.

Occurrence. — Czechoslovakia: Cetechovice, Moravia; Poland: Zawo-
dzie.

Subgenus Perisphinctes (Liosphinctes) Buckman, 1925

Type species: Liosphinctes apolipon Buckman (1909—1930); illustrated once again
by Arkell (1935—1948).

Species assigned: Perisphinctes (L.) sp.A.

Stratigraphic and geographical range: The Middle Oxfordian of Europe and East
Africa.

Diagnosis. — Shell evolute, to 300 mm in maximum diameter. At
one-quarter of the length of whorl, ribs furcate into considerably less
strongly developed secondary Tibs forming three- or fourfold bundles.
The furcation is fully monoschizotomous, except, sometimes, for fourfold
bundles which represent the dischizotomous type. According to Callomon
(personal communication), in shells 80 mm in diameter by maximum rib
curvature the number of ribs barely exceeds 30.

Remarks. — The discussion of the independence of subgenus Lio-
sphinctes (Arkell, 1935—1948) was preliminarily summed up by Callomon
(1960), who believes that a considerable number of characters common
for a certain group of species allows one to maintain the separate subgenus
Liosphinctes within the genus Perisphinctes. Geyer (1961) expresses the
opinion that Liosphinctes may be a synonym of the subgenus Kranao-
sphinctes.
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Perisphinctes (Liosphinctes) sp.A
(Pl. XII; Text-fig. 23)

Material. — A specimen with a septate portion and a fragmentary body
chamber.

Dimensions (in mm):

IG.1246.11.31
Chl

5 230

& (S 0.28

G o, —

U oo 0.49

Rib-curve:

D | 75 100 | 120 | 150 | 170 | 200 230
R } 49 50 ‘ 48 ‘ 39 ‘ 36 ‘ 30 27

Description. — Shell evolute, with whorls overlapping each other at
one-third of the height. The outline of the transverse section of whorls
has not been observed. Body chamber begins at a diameter of about
170 mm. Ribbing is subject to three, gradual changes, each of them
preceded by a constriction. Up to the second constriction, inner whorls
display a similar ribbing as that in the subgenus Kranaosphinctes. Later,
an increase is recorded in the spaces between the primary ribs. The latter
become convex over their entire length. At one-third of the height of
whorl, they furcate into three or four bundles of the secondaries. Due to
the specimen’s poor state of preservation, the number of the intercalatories
could not be found. The ornamentation of the body chamber is on the
whole similar to that of the preceding whorls, except for the primary ribs
which are more strongly marked, with proportionally larger spaces
between them. The primary ribs are furcated into bundles, the fourfold
ones predominating among them. Sutures are hardly distinguishable.
Rib-curve shown in Text-fig. 23.

Remarks. — Certain comparisons could be conducted by the present
writer by courtesy of Dr. J. A. Callomon, who had supplied her with
detailed descriptions and photographs of the species of the subgenus
Liosphinctes, described in his paper from 1960. The specimen from Za-
wodzie (IG.1246.11.31) seems to display a considerable similarity in or-
namentation to Perisphinctes (Liosphinctes) sp.nov. E (Callomon, OUM
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3882). The rib-curve and diameter of umbilicus in the specimen from
Zawodzie are, however, somewhat different.

Occurrence. — Poland: Zawodzie.

Subgenus Perisphinctes (Perisphinctes) Waagen, 1869

Type species: Ammonites variocostatus Buckland, 1836 (Pl. 42, Fig. 7), suggested
by Arkell and accepted by I.C.Z.N. (1954, opinion 303).

Synonym: Martelliceras Schindewolf, 1925.

Species assigned: Perisphinctes (P.) alatiformis n.sp., P.(P.) andelotensis Enay,
P.(P.) cuneicostatus Arkell, P.(P.) enayi n.sp., P.(P.) multicostatus n.sp., P.(P.) pumilus
Enay, P.(P.) swidzinskii n.sp., P.(P.) sp. A., P.(P.) sp. B.

Stratigraphic and geographical range: the Lower and Middle Oxfordian: Europe,
East Africa, southern and central part of the U.S.S.R., Asia, Japan and Central
America.

Diagnosis. — Shell evolute, to 480 mm in maximum diameter. Ribbing
changes suddenly, frequently as early as at one-quarter of a whorl on the
septate portion. Ribs suddenly become more or less cuneiform, free spaces
occurring between particular wedges. In inner whorls, ribs are regularly
bifurcate. Suture developed according to the formula EL=NZ>L and
EL=L=N. Rib-curves display a strong curvature in the place of a sudden
change inrribing.

Remarks. — Geyer (1961) admitted rightly that the subgenus Mar-
telliceras Schindewolf was a synonym of the subgenus Perisphinctes s.str.

Perisphinctes (Perisphinctes) alatiformis n.sp.
(Pl. XI, Figs. 1, 2; Text-figs. 6, 12)

Holotype: Pl. XI, Figs. 1, 2 (1G1246.11.12).

Type horizon: Middle Oxfordian, P. wartae and A. alternans Zone.

Type locality: Zawodzie,

Derivation of the name: After its shape similar to that of P.(P.) alatus Enay.

?Perisphinctes (Perisphinctes) alatus Enay; R. Enay, L'Oxfordien ..., p. 344, Fig.
93 — Evosges (Ain, Lyon) 75,058 only.

Material. — Two specimens, one of them probably in the gerontic stage.

Dimensions (in mm):

1G.1246.11.12 1G.1246.11.18
Ph Ph?
I P i . . 270 200
H zoq i e e s s e 0.25 0.28
Thgys: 5 6 wws o % % & 6 e 0.30 0.27
Thyv o o aim v s . 0.43 —
e 0.51 0.52
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Rib-curves:
(D[ 70 | 90 | 120 ] 130| 180 | 200 | 220 | 250 | 270
1G.1246.11.12 55 o | s | 53 | 45 | 39
1G.1246.11.18 58 60 | 58 | s4

Description. — Shell evolute, with whorls overlapping each other at
one-third of the height. The outline of the section of whorls transversally
oval, considerably extended by the occurrence of winglike ridges on the
ventral margin (Text-fig. 6). Up to a diameter of 190 mm, the primary
ribs covering the sides of whorls are numerous, projecting and bifurcating
at one-third of the height of whorl to form two secondaries. These
secondary ribs pass, without discontinuities, over the rounded venter. Less
closely spaced primary ribs, gently bent anteriorly, are observed already
with a diameter of 200 mm. On the rounded ventral margin, they
trifurcate, with the points of furcation emphasized by a slight convexity.
A single rib, outside of which a radical change takes place, is visible with
a diameter of about 230 mm. A considerable swelling of the primary ribs,
larger on the ventral and smaller on the umbilical margin, is also observed.
Winglike ridges are formed already at the end of the last whorl. Rib-curve
shown in Text-fig. 12. Sutures only partially visible.
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Fig. 12. — Rib-curves of Perisphinctes (Perisphinctes) alatiformis n.sp.: 1 Zawodzie,

1G.1246.11.18, 2 Zawodzie, 1G.1246.11.12; P.(P.) alatus Enay: 3 holotype, Vercra (Ain),

Lyon, 75112, 4 ?Evosges (Ain), Lyon, ?5058 (after Enay, 1966, Fig. 93); Perisphinctes
(Perisphinctes) sp. B: 5 Zawodzie, 1G.1246.11.34.



MIDDLE OXFORDIAN PERISPHINCTIDAE 197

Remarks. — The specimens described display a similarity to one of the
specimens included by Enay (1966, p. 345) in a list accompanying the
description of P.(P.) alatus Enay. This specimen, coming from Evosges
(Ain, Lyon, No. 75,058), judging by the description, considerably differs
from the holotype (Lyon, No. 75,112) particularly so in rib-curves (which
follows from a difference in the number of ribs, of which there are about
ten). In addition, the holotype of P.(P.) alatus Enay is a form with a wider
umbilicus. Details concerning the thickness of whorls in the specimen
from Evosges and photographs being unavailable, it is impossible to assign
this specimen with a complete certainty to the new species, although such
an assignment seems probable.

Occurrence. — Poland: Zawodzie; France: Evosges (Ain).

Perisphinctes (Perisphinctes) andelotensis Enay, 1966
(Pl. XII; Text-fig. 13)

1964. Perisphinctes parandieri Loriol; R. Enay, Les faunes d’Ammonites ..., p. 491.

1964, Perisphinctes martelli Oppel; E. Enay, Ibid., p. 491.

1966. Perisphinctes (Perisphinctes) andelotensis Enay; R. Enay, L’Oxfordien ..., p. 366,
PL 8, Figs. 1, 2; Pl 8, Figs. 1, 2, Text-figs. 102, 103.

Material. — A gerontic specimen 300 mm in diameter (with the last
whorl broken off).

Dimensions (in mm):

| 1G.1246.1L5 ;

Chg [

!

I e b A T TN A 240 ‘

Bl i@ g6 bR G S A s 0.23 |

T8 w cnawunvanmaceyan:s 0.27 |

U oo 0.54 |

Rib-curve:

| D ] 3% | so | — [ 170 | 19 210 | 240
! R | 49 | 53 l — 1 51 | 47 40 29

Description. — Shell evolute; in part of the gerontic body chamber
whorls are square in transverse section. Elevated ribs, covering outer
whorls are distinct and gently turned anteriorly. In the septate portion,
changes in ribbing take place gradually and only in the place in which
the gerontic chamber begins, that is, with a diameter of 210 mm, thick

3 Acta Palaeontologica nr 2/72
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ribs suddenly appear at intervals of about 25 mm. They are more strongly
turned anteriorly than the ribs of inner whorls. The points of furcation
of the primary ribs may be observed only with a diameter of about 170 mm.
They are marked by swellings. The trifurcation seems to be a rule.
Constrictions strongly marked, particularly so in inner whorls.

Remarks. — Attention has been called by Enay (1966) to an interesting
specimen from the locality Ceffia (Lyon, No. 75,100). This specimen display
a considerable similarity to that from Zawodzie (IG.1246.I1.5), although
minor differences may also be observed in certain details. This is parti-
cularly true of the diameter of umbilicus, somewhat larger in the French
specimen. In the specimen from Zawodzie, the rib-curve (Text-fig. 13)
is almost identical with that of the holotype, in particular in the sector 160
to 240 mm in diameter.

Occurrence. — France: Ordonnaz (Ain); Poland: Zawodzie.
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Fig. 13. — Rib-curves of Perisphinctes (Perisphinctes) andelotensis Enay: 1 holotype,
Ordonnaz (Ain), Lyon 75108, 2 Ceffia (Jura), Lyon, 75100, Enay’s collection, 3 Zawo-
dzie, 1G.1246.11.5.

Perisphinctes (Perisphinctes) cuneicostatus Arkell, 1956
(Pls. XIII, XIV; Text-figs. 14, 15)

1903. Perisphinctes biplex Sowerby; P. Loriol, L’Oxfordien supérieur ..., p. 87, Pl. 6.

1912. Perisphinctes martelli Oppel; R. Klebelsberg, Perisphincten .., p. 188. Pl 18,
Fig. 2.

1935—1948, Perisphinctes biplex (non Sowerby); W. J. Arkell, Corallian beds ..., p. 13,
Text-fig. 4.

1956. Perisphinctes cuneicostatus (type, P. martelli Klebelsberg); W. J. Arkell,
Jurassic Geology ..., . 59.

Material. — Five specimens in the gerontic stage.
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Dimensions (in mm):

199

1G.1246.11.6 1G.1246.11.17 1G.1246.1L.3 1G.1246.11.4 | 1G.1246.11.33
Chg Chg Chg Chg " Pn
‘ D 460 390 340 290 240
| H 0.25 0.28 0.28 0.29 0.25
| Th 0.19 0.18 0.23 0.33 =
U 0.54 0.51 0.50 0.52 0.51
1 Chg 340 290 250 280 s
Rib-curves:
B D[ 0 | 70 [ 100 | 120 [ 150 | 180 | 200 220
1G.1246.1L.6 48 51 57 62 68 73 74 73
1G.1246.11.17 52 55 62 70 = = == =
| 1G.1246.11.3 R | = — 57 60 67 73 73 67
1G.1246.11.4 — | 57 63 67 74 78 — | 75
1G.1246.11.33 — | 47 . = —_ — 70 | 68
250 280 300 | 340 | 3% | 460
67 51 — 29 19 18
60 45 — — 20
54 39 = 26
60 47 38
60

Description. — Shell very large, evolute, with whorls overlapping each
other at one-third of the height, beginning with inner whorls up to the
gerontic chamber. The shape of the transverse section of whorls varies
from subsquare in inner whorls to suboval in part of the gerontic body
chamber (Text-fig. 14). Up to a diameter of about 200 mm, changes in
ribbing take place gradually. Ribs thicken and spaces between them
gradually increase. The primary ribs are, in this part of shell, straight.
fairly sharp and slightly turned anteriorly. With a diameter of 200 mm,
the primary ribs furcate on the ventral margin, into two secondary ribs
(1G.1246.11.33). The same specimen display a fairly deep constriction,
outside of which a few primary ribs considerably protrude on the ventral
margin which is a result of the trifurcation of the ribs and the elevation,
in this place, of the point of furcation. The trifurcate ribs in the form
of a small arc, pass uninterruptedly onto a slightly flattened venter. The
first two cuneiform ribs are already observed with a diameter of 240 mm
(IG.1246.11.33). The first four wide cuneiform nodes are already observed
at a diameter of 260 to 290 mm still in the septate portion (1G.1246.11.4).

3*
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The subsequent cuneiform nodes occur already on the gerontic body
chamber, which in the largest specimen includes three-quarter of the last
whorl. In the terminal part of this chamber, probably near the aperture,
the sides of whorl are covered with single, strong and less and less widely
spaced ribs. These slightly wavy ribs pass over the venter. It is only in

0 1 2 3cm

7 2 J

Fig. 14.— Tranverse section of the last whorls of the specimens of Perisphinctes

(Perisphinctes) cuneicostatus Arkell: 1 gerontic chamber of a specimen 390 mm in

diameter, 1G.1246.11.17; 2 the beginning of the gerontic chamber in a specimen 290 mm

in diameter, 1G.1246.11.4; 3 the septate portion of a specimen 240 mm in diameter,
1G.1246.11.33.

the specimen 1G.1246.11.3 that single ribs are sharper and thinner,
particularly so on the left side of the shell, while on the right side, their
character is typical of this species.

Rib-curves (Text-fig. 15) display a maximum curvature with a diameter
of 180 to 200 mm and are on the whole in conformity with the rib-curve
©of the holotype.

Remarks. — A specimen, described by Klebelsberg (1912, P1. 17, Fig. 2)
under the name of Perisphinctes martelli (Oppel) is recognized by Arkell
(1956, p. 59) as a holotype of Perisphinctes cuneicostatus. Klebelsberg’s
erroneous specific designation is justified by Arkell by a particularly great
similarity of P.(P.) cuneicostatus to P.(P.) martelli. Such differences
between shape of rib-curves, diameter of umbilicus, shape of the transverse
section of whorls and ribs in the form of wide wedges, which became
a basis for separating a new species, are, however, frequently emphasized
in literature. Perisphinctes biplex Loriol (non Sowerby), having features
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Fig. 15. — Rib-curves of Perisphinctes (Perisphinctes) cuneicostatus Arkell: 1 specimen
described as Perisphinctes biplex Loriol, 1903, Pl. 6; 2 holotype (= Perisphinctes
martelli Klebelsberg, 1912, Pl, 18, Fig. 2); 3 Zawodzie, 1G.1246.11.17, 4 Zawodze,
1G.1246.11.4; 5 Zawodzie, IG.1246.11.33; 6 Zawodze, 1G.1246.11.3; 7 Zawodzie, 1G.1246.11.6.

characteristic of P.(P.) cuneicostatus Arkell was also included in the
synonymy of the latter species. Prior to describing the specimen from
Zawodzie (1G.1246.11.6), Loriol’s (1903, Pl. 6) specimen was considered
as the largest one of the species under study.

In his remarks, concerning the species P.(P.) cuneicostatus Arkell, Enay
(1966) mentions a specimen 330 mm in diameter, probably coming from
Poland (Niegowonice) and which now is housed in Chaper’s collection at
the Ecole de Mines in Paris.

Occurrence. — France: Haute Marne; Poland: Zawodzie and (?)Nie-
gowonice. '

Perisphinctes (Perisphinctes) enayi n.sp.
(Pl. XV; Text-figs. 16, 18)

1866. Perisphinctes (Perisphinctes) n.sp. A; R. Enay, L’Oxfordien .., p. 341, Pl 1,
Fig. 1a, b; Text-fig. 92.
Holotype: Pl XV. )
Type horizon: Middle Oxfordian; P. wartae and A. alternans Zone.
Type locality: Zawodzie.
Derivation of the name: after the name of R. Enay, who was the first to describe
a specimen of this species, but did not give it any name.

Material. — A specimen in the gerontic stage.
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Dimensions (in mm):

1G.1246.11.14

Chg | Chg/Ph

B o555ams 8 350 250

B 5 s a i @ 5 s 0.30 0.29

TH < 4 6 oot o 6 » 0.24 0.19

U oo 0.54 0.48

Rib-curve:

D | 130 | 140 | 170 | 200 250 0 | 350
] | |
R ‘ 0 | ‘ 7 66 48 36 l 32

Description. — Shell large, evolute, with slightly overlapping whorls
The outline of the transverse section of inner whorls rectangular, sides
of whorls flattened, venter with rounded margins. With a diameter of
-about 240 mm, still in the septate portion, the whorls become thicker and
venter-flatter (Text-fig. 16). The gerontic chamber begins with a diameter
of 250 mm. Up to a diameter of 180 mm, the sides of whorls are covered
with sharp, projecting ribs which furcate high up on the margin of venter.
The manner of the furcation of the primary ribs in this part of shell is
unknown since it is covered by the subsequent whorl. Later, the primary

[} 1 2 Jem
L —

1 2 J

Fig. 16. — Transverse sections of the whorls of Perisphinctes (Perisphinctes) enayi

n.sp., 1G.1246.11.14: I gerontic chamber of a specimen 350 mm in diameter; 2 the

beginning of a gerontic chamber in the same specimen but with a diameter of 250 mm;
3 part of a suture of the same specimen with a diameter of 240 mm.
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ribs begin to project, at first near the wall and umbilical margin, and then
on the ventral margin where they trifurcate and form bundles of the
secondary ribs. The secondary ribs pass uninterruptedly through the
venter with a diameter of 240 mm, still in the septate portion, the ribs
become considerably thicker, which is reflected in the shape of the trans-
verse section of whorls. At the beginning of the gerontic body chamber,
the primaries take the form of slightly outlined wedges. A further part
of this chamber is covered with single, thick ribs directed anteriorly which
is the evidence of the proximity of aperture. Rib-curve (Text-fig. 18)
within limits of specific variability.

Remarks. — The specimen, described by Enay (1868, p. 341, PL. 1, Fig.
1 a, b; Text-fig. 92), represents a form which, also in the gerontic stage,
is smaller than the Polish specimen. Due to its larger diameter, the
specimen from Zawodzie (1G.1246.11.14), allows one to supplement the
description. Describing the specimen from Montagnieu (Ain), Enay
ascertains that in the places of a sudden change in ribbing the primary
ribs become more widely spaced and stronger, but do not take the form
of typical wedges. It seems, however, that despite the absence of a typically
cunciform shape, a larger extension of ribs on the ventral and smaller on
the umibilical margin is quite obvious.

Occurrence. — Poland: Zawodzie; France: Montagnieu {Ain).

Perisphinctes (Perisphinctes) multicostatus n.sp.
(PL. XVI, Figs. 1, 2; Text-figs. 17, 18)

Holotype: PL. XVI, Figs. 1, 2.

Type horizon: Middle Oxfordian, P. wartae and 4. aliernans Zone.
Type locality: Zawodzie.

Derivation of the nome: Lat. mulius = many, costatus = ribbed.

Material. — A specimen in the gerontic stage.

Dimensions (in mm):

1G.1246.11.9 J
Chg Chg/Ph |
5 T 420 320
H ........ 0.26 0.28
Th . . ... ... 0.20 0.21
U oL 0.52 0.47

Rib-curve:

D |70|100|130|1so|250|320}370|420

R ‘74 87}104 114 108‘76‘51‘36'
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Description. — Shell evolute, with whorls overlapping each other at
one-third of the height. Inner whorls laterally compressed, subrectangular
in transverse section, whose outline near the aperture becomes slightly.
oval (Text-fig. 17). The development of ribbing considerably variable. In
inner whorls, up to a diameter of about 160 mm, the primary ribs are
arranged close to each other, sharp, thin and fairly strongly directed
anteriorly. Further on, the ribs maintain their previous character, except
for the spaces between them which slightly increase. The primary ribs
furcate on the ventral margin, but, due to the overlap by the next whorl,
no data are available as to the number of the secondary ribs. At the
point of furcation of the secondary ribs swellings appear which conside-
rably thicken with an increase in the size of whorls. Near the point at"
which a diameter amounts to 290 mm, that is, in the terminal part of the
septate portion, two ribs take the form of slender wedges. With a diameter
of 320 mm, that is, already on the gerontic body chamber, ribs are thick,
indistinctly cuneiform and passing further on into thick ribs which
furcate above the middle of the side and form, each of them, two, also
thick secondary ribs. '

Fig. 17. — Transverse sections of the last whorls in the following species: A — Peri-
sphinctes (Perisphinctes) multicostatus n.sp., with a diameter of 420 mm, I1G.1246.11.9;
B —P.(P.)sp. 4, with a diameter of 250 mm, 1G.1246.I1.11.

Remarks. — The specimen described displays a slight similarity to
Perisphinctes (Perisphinctes) densecostatus Enay, particularly so to the
paratype (F.S. Lyon, No. 75,022) which, according to Enay (19686) is
marked by specific morphological characters. By courtesy of Prof. R. Enay,
the present writer received a photograph of the paratype and could find
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great differences which, however, octur between the two. specimens and
which concern the manner of ribbing, especially in the gerontic body
chamber. The rib-curves of the specimen from Chaumont (Jura) and that
from Zawodzje are comparable, particularly so in part of their maximum
curvature (Text-fig. 18). A difference is, however, observed in the manner
of ribbing. As emphasized by Enay (1966). P.(P.) densecostatus Enay never
displays cuneiform ribs, while two such ribs may be observed in the
septate portion of the specimen from Zawodzie (IG.1246.11.9). In addition,
the ribs on the gerontic body chamber are not as thin as those visible
in the holotype and even there are thick primary ribs which bifurcate
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Fig. 18. — Rib-curves of Perisphinctes (Perisphinctes) multicostatus n.sp.: 1 holotype,

Zawodzie, 1G.1246.11.9; Perisphinctes (Perisphinctes) densecostatus Enay: 2 holotype,

Lains (Jura), Lyon 75103; 3 Chaumont (Jura), Lyon 75022; Perisphinctes (P.) enayi

n.sp.: 4 speeimen described as Perisphinctes (Perisphinctes) sp. nov. A, Enay, 1966,
Montagnieux (Ain), Lyon 75114; 5 Zawodzie, 1G.1246.11.14.
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to form, each of them, two thick secondary ribs. The umbilical diameter
in P.(P.) multicostatus n.sp. is slightly smaller.

Occurrence. — Poland: Zawodzie.

Perisphinctes (Perisphinctes) pumilus Enay, 1966
(PL. XVII; Text-figs. 19,20)

1966. Perisphinctes (Perisphinctes) pumilus Enay; R. Enay, L'Oxfordien .., p. 350,
Pl 3, Figs. 1, 2; PL 4, Figs. 1, 3; Text-figs. 04, 96, 97.

Material. — A specimen, probably in the gerontic stage.

Dimensions (in mm):

1G.1246.11.30
| Chg? | Ph
D 240 190
H 0.26 0.26
Th - 0.21
u 0.50 0.53
Rib-curve:
D 160 200 200 | . 240
R 70 55 50 39

Description. — Shell middle-sized, evolute, with whorls overlapping
each other at one-quarter of the height of whorl. Nearly all whorls are
suboval in transverse section, with a maximum width on the umbilical
margin (Text-fig. 19). The gerontic body chamber(?) begins with
a diameter of 190 mm. In the inner whorls, ribs numerous, straight,
directed slightly anteriorly, at first thickening in the umbilical part and,
at one-third of the height of whorl, furcate to form three secondary ribs.
It is with a diameter of 170 mm that ribs become thicker over their entire
length and this stronger prominence is marked both in the umbilical
part and on the ventral margin. Constrictions clearly marked, particularly
so in inner whorls. A rib, which borders a constriction, furcates on the
umbilical and once again, doubly, on the ventral margin. In part of the
gerontic body chamber(?) ribs are not shaped like nodes.

Remarks. — A considerable ontogenetic variability is observed within
this species. There are specimens, in which ribbing passes from thinner to
closer. The greatest similarity in the rib-curve of the specimen under
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A

Fig. 19. — Transverse sections of the last whorls in the following species: A — Peri-

sphinctes (Perisphinctes) pumilus Enay, with a diameter of 240 mm, 1G.1246.11.30,

nat.size; B — Perisphinctes (P.) sp. B, with a diameter of 210 mm, 1G.1246.11.34; C —
P. berlieri Loriol, with a diameter of 240 mm, 1G.1246.11.23; all figures nat.size.

study is observed when we compare it with the specimen from Vercra,
Ain (Text-fig. 20) which is very similar in transverse section of the last
whorl (a diameter of 240 mm) to our holotype.

Occurrence. — France: Evosges (Ain),*Trept (Isére); Poland: Zawodzie.
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Fig. 20. — A rib-curve of Perisphinctes (Perisphinctes) pumilus Enay: 1 Vercra (Ain),
Dominjon and Belley’s collection, 2 Zawodzie, 1G.1246.11.30.
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Perisphinctes (Perisphinctes) swidzinskii n.sp.
(Pl. XVIII; XIX, Figs. 1, 2; Text-figs. 21, 22)

Holotype: Pl. XVIIL

Type horizon: Middle Oxfordian, P.wartae and A. alternans Zone.

Type locality: Zawodzie.

Derivation of the name: in honour of the late Professor H. Swidzinski, a well-
known investigator of the Polish Jurassic.

Material, — Five specimens in the gerontic stage.

Dimensions (in mm):

IG.1246.11.36 | 1G.1246.11.1 |1G.1246.1122|  1G.1246.11.20 | 1G.1246.11.29
" chg | Chg | Chg | Che Ph | Ph
R L _* . BN LN . B
1B o us 400 380 350 | 330 | 240 : 270
lw ... 0.31 03 | o3l 0.27 0.34 0.29
Th. ... 0.26 0.29 0.20 020 | 021 0.27
U.... | os0 048 | 044 0.51 ‘ 046 | 044
Rib-curves:
| D | 50 | 100 | 130 | 150 | 180 | 200 | 230 | 250
__ | Bl s v
1G.1246.11.36 l ‘ 91 | o | —Jal | &
1G.1246.11.1 R 72 ‘ 74 | — | 8l 81 | — ‘ 76 | —
1G.1246.11.20 i 78 | 81 | — | 6 ‘ 87 — | 8 —
1G.1246.11.29 ‘ ' | ‘ 2 81— — 75
260 | 270 | 280 | 300 | 330 | 380 | 400
‘ e | o | g = | as | = | 26
| == — = 44 20
| 77 = — 46
- | |

Description. — Shell very large, evolute, with whorls overlapping each
other at one-third of the height. The shape of the transverse section of
whorls varying with the growth of shell (Text-fig. 21); in inner whorls
it is suboval, later, still in the septate portion and with a diameter of
270 mm, subrectangular and, in part of the geronti‘c chamber, once again
suboval. Venter, varying depending on the transverse section of whorls,
is markedly flat and wide with a diameter of about 270 mm. The
development of ribbing variable, with a distinct change in the character
of ribs visible already in the septate portion. Inner whorls are covered
with closely spaced, straight, slightly anteriorly directed primary ribs,
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7 2 3 4

0 4 2 Z') 4 scm

Fig. 21, — Transverse sections of the last whorls in Perisphinctes (Perisphinctes)

swidzinskii n.sp.: 1 a gerontic chamber of a specimen 460 mm in diameter,

1G.1246.11.36, 2 a gerontic chamber of a specimen 350 mm in diameter, 1G.1246.11.22,

3 a septate porntion of a specimen 270 mm in diameter IG.1246.11.29, 4 the same
element of the same specimen with a diameter of 200 mm.

which bi- or trifurcate into secondary ribs. Since earlier whorls are
covered by the subsequent ones, the furcation may be observed only
with a.diameter of 250 mm. The primary ribs gradually become thicker
and thicker and the spaces between them also increase. Beginning with
a diameter of 270 mm, the secondary ribs form bundles on the ventral
margin and consequently whorls become in this place subrectangular
in transverse section (Text-fig. 21). The first cuneiform rib appears still
within the septate portion and subsequently develops into nodes shaped
like slender wedges characteristic of this species. In the largest specimen
of this species (1G.1246.11.36), with diameter larger than 330 mm the nodes
considerably thicken and the width of the last cuneiform nodes on the
ventral side amounts to about 7 cm. The greatest number of the primary
ribs are observed with a diameter of 150 to 180 mm which is visible
on rib-curves (Text-fig. 22).

Remarks. — None of the many species, assigned to the subgenus
P. (Perisphinctes) may be considered as similar, both in sculpture and
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Fig. 22. — Rib-curves of Perisphinctes (Perisphinctes) swidzinskii n.sp.: 1 Zawodzie,
holotype 1G.1246.11.36; 2, 3, 4 Zawodzie, I1G.1246.11.1, 20, 29.

rib-curve, to the newly erected species. Particularly interesting is the
initial sector of the rib-curve drawn on the basis of the number of primary
ribs between 50 and 150 mm of diameter. If the middle part of the
curvature may be on the whole comparable with the curve of P.(P.)
densecostatus Enay, its initial part is quite different.

Occurrence. — Poland: Zawodzie.
Perisphinctes (Perisphinctes) sp. A

Material. — A fragmentary specimen in the gerontic stage, with
septate portion and body chamber.

Dimensions (in mm):

| 1G.1246.11.11

| " .

ID . 2807
; SR 0.27
T i i ies v s a s nd 5 E 5 0.32
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Description and remarks. — This specimen undoubtedly represents
the gerontic stage. Shell evolute with whorls overlapping each other
at one-third of the height (Text-fig. 17). The ribbing of inner whorls of
the Perisphinctes s.str. type. In part of the gerontic body chamber,
ridges are similar to those of P.(P.) martelli (Oppel) and P.(P.) cuneicostatus
- Arkell.

Occurrence. — Poland: Zawodzie.

Perisphinctes (Perisphinctes) sp. B
(Pl. XX, Figs. 1, 2; Text-figs. 12, 19)

Material. — A septate portion of g specimen.

Dimensions (in mm):

1G.1246.11.34
Ph
5 Y 210
H ... e 0.20
Th © v e e e 0.21
U o oo s, 0.57
Rib-curve
D 85 | 100 | 120 | 150 | 180 | 210
R 59 60 | 63 60 | 55 ‘ 47

Description. — Shell evolute, with very slightly overlapping whorls,
which together with the outline of ribs (Text-fig. 19) are rectangular
in transverse section. Venter flat. Development of ribbing gradual. At
first, up to a diameter of about 110 mm, ribs are straight, fairly sharp,
closely spaced. Slightly overlapping subsequent whorls do not allow one,
however, to observe the manner of furcation of the primary ribs.
Supposedly, the point of furcation is situated high up on the ventral
margin. Spaces between primary ribs increase with the growth of whorls
and an elevation is formed at the point of furcation on the neutral margin.
Bifurcation may be observed in some places only. Three constrictions are
bounded by a single rib and by two ribs whose point of furcation is
situated on the umbilical margin.

Remarks. — This specimen differs from other ones of the subgenus
Perisphinctes s.str. in the shape of the transverse section of its whorls,
while its rib-curve (Text-fig. 12) displays a slight similarity to those
of P.(P.) pumilus Enay. '

Occurrence. — Poland: Zawodzie.
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Perisphinctes berlieri Loriol, 1903
(Pl. XXI, Figs. 1, 2; Text-figs. 19, 23)

1903. Perisphinctes berlieri Loriol; P. Loriol, L'Oxfordien superieur .., p. 78, Pl 12,
Fig. 2 (non PL 9).

1930. Perisphinctes berlieri Loriol; P. Dorn, Die Ammonitenfauna ..., p. 166, Pl 18,
Fig. 1. .

non 1853. Perisphinctes berlieri Loriol, P. Siegfried, Die Heersumer Schichten
p. 312, Pl. K, Fig. 6.

1966. Perisphinctes (Liosphinctes) berlieri Loriol; R. Enay, L'Oxfordien.., p. 422,
Pl. 21, Fig. 1; Text-figs. 120, 121,

Material. — A specimen in the gerontic stage.

Dimensions (in mm):

1G.12461123
Chg

D o 240

B Gosawossihoisassiagh 0.29

Th o w3 aseeeamsmenses s 0.25

B oo e R e 0.49
Rib-curve:
D | 7 100 | 130 | 160 180 | 200 | 240 ‘
|R| 68 7 ~ 66 | 54 a4 ‘ 3 & u

Description. — Shell evolute, with whorls overlapping each other at
one-third of the height. Whorls oval in transverse section, slightly
extended near the umbilical margin (Text-fig. 19). Gerontic body chamber
begins with a diameter of 200 mm. Ribbing considerably variable. Up to
a diameter of about 130 mm, inner whorls are covered with many,
thin ribs, directed slightly anteriorly. Spaces between ribs slightly
increase with the growth of whorls. Due of its being overlapped by the
subsequent whorl, the point of furcation of the primary ribs remains
invisible. A constriction, behind which there occurs a change in ribbing,
is visible with a diameter of 130 mm. In this part of shell, the primary
ribs swell on the umbilical margin and, subsequently, form bundles of
three to four secondary ribs in the upper part of the side of whorl.
A slightly marked dischizotomous furcation is visible locally. The
ornamentation of the gerontic body chamber considerably differs from
that of the remaining parts. The primary ribs, prominent on the umbilical
margin, are fairly widely spaced. Halfway the side of whorl, these ribs
slightly decrease their convexity. The point of furcation of these ribs



MIDDLE OXFORDIAN PERISPHINCTIDAE 213

80

70

&0

50

40

N 9

D o

'~

~

~t.5

20 ‘ :17;7' =7 C

8 4

20

10
g 100 200 300

Fig. 23. — Rib-curves of Perisphinctes (Liosphinctes) sp. A: 1 Zawodzie, 1G.1246.11.31;

Lithacoceras (?Progeronia) choffati (Riaz): 2 Zawodzie, 1G.1246.11.24; 3 Zawodzie,

1G.1246.11.7;, Lithacoceras (?Progeronia) sp. A: Zawodzie, 1G.1246.11.38; Perisphinctes

berlieri Loriol: 6 lectotype (after Loriol, 1903, Pl. 12, Fig. 2), 7 topotype, Lyon 75038,
Enay, 1966, p. 422, 8 Zawodzie, 1G.1246.11.23.

on a rounded ventral margin is poorly visible. A constriction, observed
in the place of a sudden change in ribbing is bordered by a single rib.
Sutures strongly furcated and, therefore, difficult to decipher.

Remarks. — The rib-curve of the specimen from Zawodzie (Text-fig. 23)
is almost completely in conformity with that drawn for Enay’s specimen
(Enay, 1966, No. Lyon 75,038). Due to its somewhat different ribbing,
“another of Loriol’s specimens (1903, Pl. 9) cannot be assigned to this
species. Siegfried (1953, p. 312) calls attention to the fact that the
specimens he describes correspond to Loriol’s descriptions, but are
differently ribbed in inner whorls. Perisphinctes berlieri Loriol is assigned
by Enay (1966) to the subgenus P.(Liosphinctes). On the basis of
comparative materials (texts and photographs) sent in by Dr. J. H. Callo-
mon and due to this author’s penetrating analysis of particular species
of the subgenus P.(Liosphinctes), the present writer was able to find
that P. berlieri cannot be assigned to this subgenus. Such an assignment

4 Acta Palaeontologica nr 2/72
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is impossible primarily due to the rib-curve, which differs from those
observed in the representatives of the subgenus P.(Liosphinctes). Callo-
mon’s paper (1960) and photographs reveal that the ornamentation of
the gerontic body chamber in the species of Liosphinctes somewhat differs
from that in P. berlieri Loriol in the shape of the primary ribs, which,
thickened in the umbilical part, are slightly slimmer in the last-named
species. In addition, P. berlieri Loriol is a form with a wider umbilicus.
Due to the fact of only one specimen being available to her and the
difficulties of comparing it with other species, the present writer is now
still unable to assign this species to an appropriate subgenus.

Occurrence. — Switzerland: Bourau; France: Trept (Isére); Southern
Germany: Franconia; the U.S.S.R.: Donets Basin; Poland: Zawodzie.

Genus Lithacoceras Hyatt, 1900

Type species: Ammonites ulmensis Oppel (1858, p. 771; 1862, p. 261, Pl 74,
Fig. 1), designated by Hyatt (1900, p. 581).

Subgenus Lithacoceras (Progeronia) Arkell, 1953

Type species: Perisphinctes progeron Ammon (1875), designated by Arkell
(1953, p. 38).

Synonym: Ammonia Ilovaisky & Florensky (1941).

Species assigned: Lithacoceras (P.?) choffati (Riaz), Lithacoceras (P?) sp. A.

Stratigraphic and geographical range: Middle(?) Oxfordian and Kimmeridgian
of Europe, Southern part of the U.S.S.R., North Africa.

Diagnosis. — Shell large, evolute. Whorls high-oval to oval in trans-
verse section. Ornamentation consisting of many ribs in inner whorls
and widely spaced ribs in outer whorls. Ribbing double and triplicate,
in outer whorls sometimes irregular and of the ‘“ataxioidal” type. Early
swelling of ribs in the umbilical part.

Remarks. — According to Arkell (1953), Progeronia descends from
Arisphinctes, as indicated by ribbing.

Lithacoceras (?Progeronia) choffati (Riaz, 1898)
(Pls. XXII, XXIII; Text-figs. 23, 24)

1898. Perisphinctes choffati Riaz; A. Riaz, Description ..., p. 33, Pl. 11, Fig. 3.
1946. Perisphinctes (Arisphinctes?) choffati Riaz; W. J. Arkell, A revision ..., p. 132.
1966. Progeronia (?) choffati (Riaz); Gygi R., Uber das zeitliche ..., p. 938.

1969. Progeronia (?) choffati (Riaz); R. A. Gygi, Zur Stratigraphie ..., Pl. 17.

Material. — Three specimens, one of which is preserved together with
a fragment of gerontic body chamber, the other with an almost complete
gerontic chamber and the third only with the septate portion preserved.
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Dimensions (in mm):
IG.1246.1L7 | 1G.1246.1L.24 | 1G.1246.11.37
Chg Chg Ph

D 320 270 220
H ... 0.27 0.27 027
TH o5 s 0.25 0.21 025
| RPN 0.50 0.55 0.52
Chg ...| 310 230 =
Rib-curves:
-‘ D[ so | 7 | 100 | 130 140 | 150 | 170 | 200
| 1G.1246.017 | 55 ' 59 o | 58 41
| 1IG.1246.11.24 | R| 58 60 63 55 44
1G.1246.11.37 [ 51 | 57 63 52 | 46 | 41

[ 20 | 20 | 250 | 20 [ 30 | 320

| 34 29 2% | 24

L7 31 30
| o |

Description. — Shell evolute, with whorls overlapping each other at
one-third of the height. In the septate portion and in part of the gerontic
body chamber, whorls (Fig. 24) are high-oval in transverse section with
a maximum extension in the umbilical part, which is caused by a consider-
able prominence of the primary ribs in this part of whorl. Changes in
ribbing gradual. The secondary ribs are considerably less strongly
developed than the primaries, which is already observed in earlier whorls
and which makes up a characteristic feature. In earlier whorls, the primary
ribs are straight, sharp and slightly inclined anteriorly. In addition to
constrictions, slightly prominent points of furcation of the primary ribs
are already visible beginning with a diameter of about 100 mm, although
the secondary ribs themselves and the manner of furcation are invisible.
The tri- and quadrifurcating secondary ribs are visible only with a diameter
of about 150 mm. With such a diameter the primary ribs become more
prominent on or near the umbilical margin and, consequently, the whorl
has a transverse section illustrated in Text-fig. 24. In the largest specimen,
the gerontic body chamber begins with a diameter of 310 mm. The
ornamentation of the body chamber is poorly preserved. The thick
primary ribs are visible, along with considerably less distinct secondary
ribs. Spaces between primary ribs reach 3 em. Constrictions are visible
particularly in inner whorls. Sutures strongly furcate, difficult to decipher.

4
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1 2 J

Fig. 24, — Transverse sections of the last whorls in specimens of Lithacoceras (?Pro-
geronia) choffati (Riaz): 1 a gerontic chamber of a specimen 320 mm in diameter,
1G.1246.11,7; 2 a gerontic chamber of a specimen with a diameter of 270 mm,
1G.1246.11.24; 3 a septate part of a specimen, with a diameter of 220 mm, 1G.1246.11.37.

Rib-curves display their maximum curvatures with a diameter of 100 mm
(Text-fig. 23).

Remarks. — According to Siemiradzki (1899, p. 342), Perisphinctes
choffati Riaz (1898, Pl 11, Fig. 3— not 4, 5) should be recognized as
a separate species, strongly related to Perisphinctes cf. Pagri nob. (Siemi-
radzki’s designation). This suggestion has not been undertaken by later
investigators. An appropriate assignment of P. choffati Riaz to a genus or
subgenus poses many problems. Arkell (1946, p. 32) believes that it should
be assigned to the subgenus P. (Arisphinctes), while Gygi (1966, 1969)
maintains, with some probability, that this species belongs to the genus
Progeronia.

Occurrence. — France: Trept (Isére); Switzerland: Eisengraben near
Ménthal; Poland: Zawodzie.

Lithacoceras (?Progeronia) sp. A
(Pl. XXIV,; Text-tig. 23)

Material. — A specimen with a septate portion, and a fragmentary
gerontic body chamber.

Dimensions (in mm):

[  IG.12461138 N

IR . ... -... S
B! caa st 5 5 20t & 5 R S 270 |
H oo 0.25
Th oo 0.23
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Rib-curve:

' | 60 [ 70 | 100 | 150 [ 180 220 | 210 |

D | 200

| ]
R ;59‘61‘66(?)‘55'45‘ ‘ I ‘

Description. — Shell middle-sized, evolute, with slightly overlapping
whorls. Whorls oval in transverse section, with a fairly wide venter.
Changes in ribbing gradual. Up to a diameter of about 120 mm, the primary
ribs are straight, sharp and slightly inclined anteriorly. With larger
diameters, the secondary ribs become more prominent. The point of
furcation of the primary ribs, covered by the last whorl and, consequently,
invisible. With a diameter of about 200 mm, a constriction is visible,
behind which the primary ribs become more prominent. In this part of
shell, the manner of furcation may be observed. The primary ribs tri- or
quadrifurcate into the secondary ribs almost exactly on a rounded ventral
margin. The gerontic body chamber, which begins with a diameter of
190 mm, is covered with prominent ribs furcating at one-third of the
height of whorl and forming three and four secondary ribs. Intercalatory
ribs are visible between the latter. Sutures invisible. Rib-curve with
a maximum curvature displayed with a diameter of 100(?) mm (Text-
fig. 23).

Remarks. — The rib-curve, shown in Text-fig. 23, displays characters
of a curve transitional between Lithacoceras (?Progeronia) choffati (Riaz)
and Perisphinctes berlieri Loriol.

Occurrence. — Poland: Zawodzie.

Subgenus L.(Subdiscosphinctes) n.subgen.

Type species: Lithacoceras (S.) kreutzi (Siemiradzki).

Species assigned: Lithacoceras (S.) kreutzi (Siemdiradzki), L.(S.) mindowe (Siemi-
radzki) and L.(S.) boreale n.sp.

Stratigraphic and geographical range: Middle Oxfordian of Europe, West Asia,
Japan(?).

Diagnosis. — Shell evolute, with a maximum diameter to 380 mm.
Ribbing gradually changes with the ontogenetic development. In inner
whorls,’ribs are very numerous, sharp, thin and inclined anteriorly to
a varying extent, on the umbilical margin fairly strongly bent. In this part
of shell, ribs are mostly bifurcated and passing, without interruptions,
onto the venter. Already with a diameter of about 150 mm, in part of the
gerontic body chamber, ribs become thicker and thicker over their entire
length, spaces between them increase gradually and the point of their
furcation is located at one-third or three-thirds of the height of whorl.
Predominant in this place are trifurcate, frequently dischizotomous.
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slender ribs. Intercalations of single and, sometimes, double ribs are
observed in some of the species of this subgenus. Constrictions shallow.
Rib-curve with a maximum curvature reached with a diameter of 100 to
150 mm. Due to the preservation of specimens in the form of internal
molds sutures cannot be observed in detail.

Remarks. — L.(Subdiscosphinctes) n.subgen. displays a similarity to the
subgenus L.(Discosphinctes) Dacqué, 1914, but only in inner whorls.
Erecting the genus Discosphinctes, Dacqué believed, that Perisphinctes
arussiorum Dacqué, an involute form with high whorls, was its typical
representative. The following species were also supposed to belong to this
taxon: Perisphinctes fraasi Dacqué, P. aeneas Choffat (non Gemmelaro),
P. rhodanicus Dumortier.

Discosphinctes Dacqué was included by Schindewolf (1925) and Spath
(1930) to the genus Lithacoceras Hyatt, which has been maintained up to
the present. Arkell (1937) believed that some of the specimens, among
them, Perisphinctes kreutzi Siemiradzki (1891, Pl. 1, Fig. 4) and P. kreutzi
Siemiradzki (Ronchadze, 1917, p. 35, Pl. 4, Figs. 30, 31) had been erron-
eously assigned by Spath (1931, p. 450) to the genus Lithacoceras and
subgenus Discosphinctes. In his opinion, those forms might represent the
inner whorls of the representatives of species of the subgenus Arisphinctes.
Ronchadzé (1917, p. 35)) also considers his specimens as transitional forms
between species of the subgenera Arisphinctes and Discosphinctes.

According to Enay (1966), the subgenus L.(Discosphinctes) Dacqué
groups ‘“micro-conch” forms whose ribbing is of the isocostate type.

Most forms hitherto assigned to the subgenus L.(Discosphinctes)
Dacqué differed from the type species Perisphinctes arussiorum Dacqué
(1905, p. 45, Pl. 17, Fig. 4) primarily in a larger evoluteness, as well as
in the height of whorls. Attention has already been called to this fact by
Spath (1931), who generally distinguished a group of species of the
“lucingensis-aeneas” type differing from those which should correspond to
type species of the subgenus L.(Discosphinctes) Dacqué. The lack of
complete specimens in the gerontic stage was, however, a considerable
obstruction in separating a new subgenus. Specimens in a certain develop-
ment stage being only available, various authors were unable to classify
them correctly. It was only Siemiradzki (1899) who, describing the species
Perisphinctes lucingensis, called attention to the ornamentatior of the
body chamber. The manner of ribbing does not on the whole differ from
that observed in the subgenus L.(Subdiscosphinctes). This specimen is
illustrated in Dorn’s work (1930, PL. 7, Fig. 2). According to Enay (1966),
Siemiradzki’s specimen cannot be assigned to the L.(Discosphinctes) lucin-
gae (Favre). The specimens in the gerontic stage, found at Zawodzie,
allowed one to trace the development of ribbing typical of the subgenus
L.(Subdiscosphinctes) n.subgen.
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Lithacoceras (Subdiscosphinctes) boreale n.sp.
(Pl. XXV; Pl. XXVI, Figs. 1, 2; Text-figs. 25, 26)

Holotype: Pl. XXV; Pl. XXVI, Figs. 1, 2.-
Type horizon: Middle Oxfordian, P. wartae and A. alternans Zone.
Type locality: Zawodzie.

Derivation of the name: Lat.borealis — occurring in boreal regions.

Material. — A specimen in the gerontic stage.

Dimensions (in mm):

1G.1246.11.15

Chg Ph ]
D ..... 330 250 100
H ..... 0.22 0.26 0.39
I 0.20 0.20 —
‘Ul 0.51 0.42 —

D [ 80 [100 [ 120 [ 150 [ 170 | 200 | 250 | 270 | 300 | 330

R 108 116 ’ 123 | 117 | 111 99 81 77 | 71 I 66

Description. — Shell large, evolute, with whorls overlapping each other
at one-third of the height. The transverse section of whorls is shown in
Text-fig. 25. The septate portion ends with a diameter of 250 mm. Up to

Fig. 25.— Transverse sections of the last whorls in: A — Lithacoceras (Subdisco-

sphinctes) boreale n.sp., with a diameter of 330 mm, 1G.1246.11.15; B — L.(S.) kreutzi

(Stemiradzki): I a gerontic chamber with a specimen's diameter of 380 mm,
1G.1246.11.10; 2 the chamber with a diameter of 250 mm, 1G.1246.11.19.
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a diameter of 120 mm, inner whorls are covered with fine, closely spaced,
sharp ribs which begin in the umbilical side and slightly bend on the
umbilical margin. On the sides of shel}, these ribs are slightly inclined
anteriorly. The points of furcation of the primary ribs are invisible, being
covered by subsequent whorls.

On the left side of the specimen, the manner of ribbing is already
clearly visible. Mostly trifurcate, frequently dischizotomous, as well as
double ribs and single intercalatories are observed. The fact that the
primary ribs are swollen already halfway the whorl and the secondary
ribs are slender, is a characteristic feature of this manner of furcating.

In part of the gerontic body chamber, the primary ribs grow thicker
and thicker already in the umbilical area. These ribs furcate dischizo-
tomously in the upper one-third of the wohrl, forming three or four
secondary ribs. Poorly visible constriction do not differ in appearance from
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Fig. 26. — Rib-curves of Lithacoceras (Subdiscosphinctes) kreutzi (Siemiradzki): 1 ho-

lotype, Museum of the Inst. of Geol. Sci.,, Polish Academy of Sciences, Cracow,

2 Zawodzie, 1G.1246.11.10, 3 Zawodzie, 1G.1246.11.19; Lithacoceras (Subdiscosphinctes)
boreale n.sp.: 4 Zawodzie, 1G.1246.11. 15.
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inter-costal gap. It is shallow and its presence is revealed rather by the
prominence of rib with an irregular furcation. The rib-curve (Text-fig. 26)
reaches its maximum curvature with the specimen’s diameter of 120 mm.

Remarks.— A considerably greater number of ribs with the same
diameter as compared with the remaining species of the subgenus L.(Sub-
discosphinctes) is a main character enabling the distinction of the new
species. With a diameter of 100 mm, this species has to 16 ribs more than
all other species. A similarity is observed between the new species and
L.(Subdiscosphinctes) kreutzi (Siemiradzki), but, the latter is a form having
a lower number of ribs in inner whorls.

Occurrence. — Poland: Zawodzie.

Lithacoceras (Subdiscosphinctes) kreutzi (Siemiradzki, 1891)
(PL. XXVII, Figs. 1, 2; Pl. XX VIII; Text-figs. 25, 26, 28)

1891. Perisphinctes kreutzi Siemiradzki; J. Siemiradzki, Fauna kopalna..., p. 41,
Pl 1, Fig. 4.
1899. Perisphinctes trichoplocus Gemmelaro; J. Siemiradzki, Ammonitengattung
Perisphinctes ..., p. 273 (pars).
non 1917. Perisphinctes kreutzi Siemiradzki; J. Ronchadze, Perisphinctes..., p. 35,
Pl. 4, Fig. 30. :
non 1917. Perisphinctes kreutzi Siemiradzki; J. Ronchadzeé, Perisphinctes..., p. 29.
non 1931. Lithacoceras aff. kreutzi Siemiradzki; Spath F. L., Cutch ..., p. 456, Pl. 87,
Fig. 9. '
non 1939. Perisphinctes kreutzi Siemiradzki; W. J. Arkell, Corallian beds...,, p. 148.
non 1946. Perisphinctes (Arisphinctes) kreutzi Siemiradzki; W. J. Arkell, A revision ...,
p. 131, 134. .
1966. Lithacoceras (Discosphinctes) kreutzi (Siemiradzki); Enay R., L’Ox-
fordien ..., p. 537, PL. 37, Figs. 5, 7; Text-figs. 164, 169,

Material. — Two specimens in the gerontic stage.

Description. — Shell large, evolute, with whorls overlapping each other
at one-quarter of the height of whorl. Whorls oval in transverse section
(Text-fig. 25). Up to a diameter of 100 mm, inner whorls are covered with
fine, sharp ribs, which begin in the umbilical side, take an arcuate form
on the umbilical margin and slightly incline anteriorly on the sides of
whorls. In this part of shell, the points of furcation of the primary ribs
are invisible, being covered by successive whorls. Also in this part of shell,
the number of the primary ribs reaches its maximum. The manner of
furcation may be observed at the earliest with a diameter of 150 mm. The
point of furcation is located at three-quarters of the whorl. The primary
ribs bifurcate and the secondary ribs pass, without interruptions, onto
the venter. The change in ribbing takes place slowly and gradually. In part
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Dimensions (in mm):

1G.1246.11.10 1G.1246.11.19
Chg | Ph ~ cng | Ph
D ..... 380 i 240 250 | 180
H ..... 0.25 0.31 0.28 0.30
Th .. ... 0.21 ‘ 0.22 0.23 0.26
’ e 0.55 0.47 0.50 0.50
(Che ... .| 280 200
Rib-curves:
|_D | 20 | 40 | 60 [ 80 | 100 | 150 180 |
1G.1246.11.10 R | a5 | s9 | 13| 86 102 104 100
1G.1246.11.19 50 100 97 91
l 200 | 240 | 260 | 300 | 380
98 94 92 87 76
‘ 80 76

of the gerontic body chamber the ribs thicken and furcate at three-quarters
of the height of whorl, mostly forming three secondary ribs. Nearer the
aperture, the primary ribs smooth down and their points of furcation are
marked by a swelling on a rounded ventral margin. Next, the secondary
ribs almost completely flatten down, so that a smooth surface is visible
on the venter. Rib-curve of the Text-fig. 26. '

Remarks. — The holotype of Lithacoceras (Subdiscosphinctes) kreutzi
(Siemiradzki) was described by Siemiradzki (1891) from the P. trans-
versarius Zone of the Cracow Jurassic® It was a small specimen, whose
diameter did not exceed 100 mm. A considerably greater number of ribs
(about 50) with a diameter of 15 mm and an umbilicus much wider than
in other, already known species, was a characteristic feature which allowed
Siemiradzki to separate this new species. According to Siemiradzki, the
aperture of the specimen recognized by him as a holotype, displayed the
lack of lateral lappets and the ornamentation of the body chamber did not
differ at all from that of the preceding whorls. This description indicates

¢ Specimens from Siemiradzki's collection, described in his work from 1891, are
now housed in the Museum of the Institute of Geological Sciences in Cracow, Polish
Academy of Sciences.
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that Siemiradzki’s specimen was a young form with the shape of its
aperture depending on the development stage. In its inner whorls, the
specimen from Zawodzie (1G.1246.11.15) displays characters of the holotype
and this fact has induced the present writer to recognize it as a gerontic
form of Lithacoceras (Subdiscosphinctes) kreutzi (Siemiradzki).

In inner whorls, the specimen described differs from L.(S.) mindowe
(Siemiradzki) in a lower number of ribs by a diameter of 100 mm and in
less inclined primary ribs. One of the specimens, described by Ronchadzé
(1917, P1. 4, Fig. 30) is less densely ribbed than L.(S.) kreutzi, while another
of Ronchadze’s (l.c., p. 29) specimens was recognized by Enay (1966) as
a new species Perisphinctes (Arisphinctes) tenuis Enay. A specimen de-
scribed by Spath (1931, p. 456) is more involute than the holotype. It
should be emphasized, however, that Spath was the first to assign
correctly P. kreutzi Siemiradzki to the genus Lithacoceras. Forms, de-
scribed by Arkell (1939, 1946) were assigned by this author to the subgenus
P.(Arisphinctes). The character of this form’s suture, similar to that in
Perisphinctes (Arisphinctes) plicatilis (Sowerby), was accepted by Arkell
as a basis for this assignment.

Occurrence. — Poland: Rudno, Podleze, Tenczynek, Paczoltowice (the
Cracow Jurassic), Zawodzie; France: Isére, Ain; Switzerland: Siblingen,
Eisengraben.

Lithacoceras (Subdiscosphinctes) mindowe (Siemiradzki, 1891)
(Pl. XXIX, Figs. 1, 2; Text-fig. 27)

1891. Perisphinctes mindowe Siemiradzki; J. Siemiradzki, Fauna kopalna..,
p. 43, Pl. 2, Fig. 1.
1893. Perisphinctes lucingensis Favre; P. Choffat, Faune jurassique.., p. 41,
Pl 3, Fig. 7. ’
non 1893. Perisphinctes n.sp. aff. mindowe Siemiradzki; P. Choffat, Faune jurassi-
que ..., p. 43, Pl. 10, Fig. 3. .
1899. Perisphinctes mindowe Siemiradzki; J. Siemiradzki, Ammonitengattung
Perisphinctes ..., p. 186.
non 1907. Perisphinctes aff. Mindowe Choffat; Neumann J., Oxfordfauna.., p. 35.
1912. Perisphinctes Mindowe Siemiradzki; R. Klebelsberg, Die Perisphincte...,
p. 201.
non 1963. Perisphinctes (Discosphinctes) aff. aeniformis Dacqué (= Perisphinctes aff.
mindowe Choffat, 1893, p. 43, PL 10, Fig. 3); R. Enay, L’Oxfordien ..., p. 29.
1966. Lithacoceras (Discosphinctes) mindowe (Siemiradzki); R. Enay, L’Ox-
fordien ..., p. 535, Pl. 37, Figs. 1, 4; Text-figs. 163, 169 (pars).
non 1970. Lithacoceras (Discosphinctes) mindowe (Siemiradzki); W. Brochwicz-Le-
winskd, Biostratigraphy ..., . 237, Pl 6.

Material. — A specimen which is probably in the gerontic stage. Rib-.
curve: with a diameter of about 100 mm, 100 primary ribs are recorded?
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Dimensions (in mm):

1G.1246.11.28
| Che | Ph
' D 215 | 120
H 033 | 040
‘ Th 024 | 018 |
U 0.42 0.34

Description. — Shell evolute, with whorls overlapping each other at
one-third of the height. Up to a diameter of 120 mm, the sides of shell are
quite flat, the outline of transverse section compressed, umbilicus deep
and having a steep wall (Text-fig. 27). Venter narrow and rounded.
Whorls covered with very thin and sharp ribs strongly inclined anteriorly.
With a diameter of about 100 mm, there are 100 such ribs. The develop-
ment of and change in ribbing gradual. The primary ribs grow stronger
and spaces between them gradually increase. The last whorl displays the
tendency to a rapid growth, which is distinctly indicated by measurements
of the height of this whorl. In this part of shell, whorls are suboval in
transverse section. Venter rounded, its margin not marked. The sides of
whorls covered with slightly primary ribs which start to grow in the

|
|
|
|
|
I
|
|
|

|

I
I
i
I
| |
Fig. 27.— Transverse sections of the last whorls in the following species: A — Litha-
coceras (Subdiscosphinctes) mindowe (Siemiradzki), with a diameter of 215 mm,

1G.1246.11.28; B — Lithacoceras aeneas plana (Siemiradzki), ¥ith a diameter of 250 mm,
1G.1246,11.39.
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umbilical area and, taking a slight, arcuate form, pass onto the umbilical
margin. The primary ribs begin to furcate already halfway the side of
whorl. Trifurcate, mostly dischizotomous ribs are observed. .

Remarks. — Specimens known so far and assigned to Lithacoceras
(Subdiscosphinctes) mindowe (Siemiradzki) did not exceed 150 mm in dia-
meter and were described as adult individuals, except for the fact that
no individuals were known with a fully developed gerontic aperture.
These specimens were only younger forms, in which the development of
aperture depended on the ontogenetic stage.

In its inner whorls, the specimen described displays a similarity to
Lithacoceras (Subdiscosphinctes) kreutzi (Siemiradzki), which, with an
identical diameter, has, however, less inclined primary ribs and, in addi-
tion, their number is somewhat smaller., The specimen from Zawodzie is
similar to Lithacoceras (Discosphinctes) rhodanicus Dumortier (1871, P1. 3,
Fig. 10), but L.(S.) mindowe (Siemiradzki) is more densely ribbed, its
whorls overlap each other at one-third of the height and consequently its
umbilicus is higher and, finally, its ribs are strongly directed anteriorly.

Due to the presence of a distinctly marked furrow, running through
the middle of venter in Perisphinctides aeneas var. plana Siemiradzki
(Enay, 1966, p. 535), including this species in the synonymy of L.(S.)
mindowe (Siemiradzki) does not seem to be correct.

A specimen, dsecribed by Neumann (1907) from Cetechovice (Moravia),
is similar to L.(S.) mindowe (Siemiradzki) but has thicker whorls.

A specimen, presented by Brochowicz-Lewinski (1970) is a form less
densely ribbed. A rib-curve, drawn on the basis of data taken from this
author’s work, may be compared with that of Choffat’s (1893, P1. 10, Fig. 3)
specimen shown by Enay (1966, Fig. 163).

Occurrence. — Poland: Rudno (Cracow Jurassic), Zawodzie; France:
Trept (Isere), Ain; Portugal: Montejunto and Cabaco Beds; Switzerland:
Siblingen; Turkey: Bilecik near Ankara.

Lithacoceras aeneas plana (Siemiradzki, 1899)
(Pl. XXX, Figs. 1, 2; Text-figs. 27, 28)

1891. Perisphinctes aeneas Gemmelaro; J. Siemiradzki, Fauna kopalna..., p. 50,
Pl. 4, Fig. 5.
1899. Perisphinctes Aeneas var. plana Siemiradzki; J. Siemiradzki, Ammoniten-
gattung..., p. 184, Pl. 27, Fig. 59.
1907. Perisphinctes Aeneas Gemmelaro var. plana Siemiradzki; I. Simionescu,
Studi Geologice..., p. 142.
non 1917. Perisphinctes aeneas var. plana Siemiradzki; J. Ronchadzé, Perisphinctes...,
p. 47, Pl. 5, Fig. 46.
non 1930. Perisphinctes Aeneas var. plana Siemiradzki; P. Dorn, Die Ammoniten-
fauna...,, p. 139, Pl. 10, Fig, 5.
non 1960. Perisphinctes (Discosphinctes) aceneas plana Siemiradzki; H. Christ, Malm
von Westsizilien..., p. 99.
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Material. — A specimen in the gerontic stage.

Dimensions (in mm):

1G.1246.11.39
Chg Ph
D 250 150
H . 0.29 0.32
T 5 5 0.20 —
U 0.44 0.45
Rib-curve:
D |4 [60 |80 [110 |130 |160 |190 [220 |250 |
R 532 7||34‘90‘91‘s7 73 65‘57

Description. — Shell evolute, middle-sized, with whorls overlapping
each other at one-third of the height. In transverse section, a whorl
looks like an oval with its vertical axis longer and sides compressed and
flat, which is particularly strongly marked in inner whorls (Text-fig. 27).
The septate portion terminates with a diameter of 170 mm. A change
in ribbing is more conspicuous in the place in which the gerontic body
chamber begins.

With a diameter of 110 mm, 90 fine, closely spaced primary ribs
strongly directed anteriorly are observed in inner whorls. Since the points
of furcation are covered with overlapping whorls, the manner of furcation
of the primaries is in this place invisible. In the present writer's opinion,
this is precisely the reason of the impossibility of observing parabolic
nodes, which, according to Siemiradzki (1899), should occur on smaller
specimens. With a specimen’s diameter of 150 mm, the primary ribs
furcate at one-third of the height of whorl or slightly lower and, in this
place, on the average three secondary ribs are formed of one primary.
Distinctly outlined and strongly branched sutures do not permit an
accurate observation of the manner of furcation. On the whole, in this
part of the specimen, a bi- and trifurcation, as well as single intercal-
atories may be observed. Constrictions are bordered by twofold bifurcating
ribs. The trace of a furrow in the middle of venter is a characteristic
feature which enables the assignment to the variety “plana”.

A change in ribbing takes place at the point of contact of the septate
portion of shell with the gerontic body chamber. The primary ribs become
thicker and spaces between them gradually increase on a slightly marked
umbilical margin. In the middle of the side of whorl, the primary ribs
become less strongly expressed, as if obliterated and subsequently, at
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one-third of the height of whorl they furcate into much weaker secondary
ribs, on the average four secondary ribs being formed of each primary
rib.
' Sutures are strongly branched and very difficult to decipher accurately.
A fragmentary whorl with a suture gives a general idea on the shape of
particular elements (Pl. XXZX).

Remarks. — The specimen from Zawodzie has the gerontic body
chamber with a preserved ornamentation which enables the assignment
of the species under study to the genus Lithacoceras. On the other hand,
it is very difficult to assign this species to an appropriate subgenus.
The rib-curve of the specimen from Zawodzie precludes the possibility
of assigning it to the subgenra Arisphinctes and Dichotomosphinctes of
the genus Perisphinctes, as well as to the subgenus Subdiscospinctes of the
genus Lithacoceras. The higher degree of the evoluteness of the specimen
from Zawodzie does not allow one to assign it to the subgenus
Discosphinctes. In view of only one specimen being available and the
difficulty of comparing it with other species, the present writer is now
unable to assign this species with a certainty to an appropriate subgenus.
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Fig. 28. — Rib-curves of Perisphinctes (Discosphinctes) trichoplocus Gemmelaro: 1
Evosges (Ain), Lyon 75221 (after Enay, 1966, Fig. 151); Perisphinctes (Arisphinctes)
tenuis Enay: 2 holotype Trept (Isére), Lyon 75136 (after Enay, 1966, Fig. 117); Litha-
coceras (Subdiscosphinctes) kreutzi (Siemiradzki): 3 holotype, Siemiradzki, 1891; Peri-
sphinctes (Dichotomosphinctes) wartae Bukowski: 4 holotype (after Enay, 1966, Fig.
146); Perisphinctes (Arisphinctes) plicatilis (Sowerby): 5 topotype, Oxford Univ.
Museum, (after Enay, 1966, Fig. 117); Lithacoceras aeneas plana (Siemiradzki): 6 Za-
wodzie, 1G.1246.11.39.
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Siemiradzki’s subspecies displays many similarities to various species.
This is particularly true of the inner whorls, especially distinct on rib-
curves. (Text-fig. 28). As revealed by sloser observations, certain differen-
ces do occur between particular species. Perisphinctes (Arisphinctes) tenuis
Enay (1966, p. 407), has a very similar rib-curve, particularly its holotype
(Lyon, 75136). In addition, the specimen from Lyon has only slightly
overlapping, lower whorls and, consequently, a wider umbilicus.
Perisphinctes (Dichotomospinctes) trichoplocus Gemmelaro has a similar
rib-curve, but differs in the presence of constrictions in inner whorls.

Specimens described by Ronchadzé (1917, p. 47) are thicker forms,
while Dorn’s (1930, p. 139) specimen, despite its having such similar
characters as the transverse section of whorls and a furrow in the middle
of venter, is a much more closely ribbed form, much the same as
Lithacoceras (Subdiscosphinctes) kreutzi (Siemiradzki). No photographs
of the specimen he describes are presented by Christ (1960), but as follows
from the measurements, this is a thicker form.

Occurrence. — Poland: Rudno, Filipowice (Cracow Jurassic), Zawo-
dzie; Rumania: Cekirgea.

Palaeozoological Laboratory
of the Department of Stratigraphy,
Geological Institute,
Warszawa, Rakowiecka 4
November, 1971
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LIDIA MALINOWSKA

PERISPHINCTIDAE SRODKOWEGO OKSFORDU ZAWODZIA
(JURA CZESTOCHOWSKA)

Streszczenie

W niniejszej pracy opisano amonity rodziny Perisphinctidae oksfordu §rodkowego
Zawodzia. Wyrdzniono nowy podrodzaj Subdiscosphinctes w obrebie rodzaju Litha-
coceras, ujmujacy mniektére gatunki dotychczas zaliczane do podrodzaju Disco-
sphinctes: Lithacoceras (Subdiscosphinctes) mindowe (Siemiradzki), L.(S.) kreutzi
(Siemiradzki). Opisano pieé¢ nowych gatunkéw: Perisphinctes (Perisphinctes) alati-
formis n.sp., P.(P.) enayi n.sp., P.(P.) multicostatus n.sp., P.(P.) swidzinskii n.sp.,
Lithacoceras (Subdiscosphinctes) boreale n.sp. '

Fauna osaddw $rodkowego oksfordu Zawodzia, stynna z duzych amonitéw rodziny
Perisphinctidae, nie doczekala sie do dzisiejszego dnia szczegblowego, paleontologicz-
nego opracowania. Gloéwng przyczyna tego stanu byla wojna, ktéra dotknela nasz
kraj w latach 1939—1945. Kompletowane przez dlugie lata zbiory faunistyczne przez
S. Z. Roézyckiego i K. Kaznowskiego (Politechnika Warszawska) z obszaru Jury
Czestochowskiej ulegly prawie calkowitemu zniszczeniu w czasie bombardowania
Warszawy w roku 1939 i Powstania Warszawskiego w roku 1944, Ocalale resztki,
wydobyte spod gruzéw Muzeum Panstwowego Instytutu Geologicznego w Warszawie,
wzbogacone przez pdiniejszych zbieraczy, stanowig dzisiaj piekng kolekcje amonitéw
Srodkowego oksfordu. Zbiér ten moze sluzyé przy korelacjach faunistycznych z jura
angielska, francuska i niemiecka.

Gléwnymi skladnikami fauny omawianych osaddéw sa amonity rodziny Peri-
sphinctidae. Imponujace niekiedy <dich rozmiary, a takze ich nagromadzenie czynia,
2e odstoniecie w Zawodziu moze byé uznane za jedno z wazniejszych w Europie.

Z dotychczasowych opracowan stratygraficznych wynika, Ze w odslonieciu Za-
wodzia mamy do czynienia z osadami mie tylko Srodkowego, ale i gérnego oksfordu.

5
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W niniejszej pracy zwrbécono szczegblng uwage na amonity rodziny Perisphinctidae,
charakterystyczne dla oksfordu Srodkowego (Tab. 1). Na podstawie licznych prac
autorki i innych przyjeto, ze w Zawodziu reprezentowane sg dwa®poziomy oksfordu
Srodkowego: gorny — Perisphinctes wartae i Amoeboceras alternans, i dolny — Peri-

sphinctes chloroolithicus i Cardioceras tenuiserratum,

Wsrod okazdéw amonitébw z Zawodzia wiekszo§¢ jest w stadium gerontycznym,
jakkolwiek brak jest na to bezspornego dowodu, jakim jest wilasciwie wyksztalcone
ostateczne ujécie muszli, OkreSlenie gerontycznego stadium poszczegblnych okazoéow
nastgpilo po szczegdlowej analizie pozostalych cech, charakterystycznych dla osobni-
k6w, ktérych wzrost juz sie zakonczyl. Dysponujac okazami zachowanymi w postaci
oérédek wapiennych, w moich rozwazaniach mogtam uwzglednié tylko analize roz-
woju linii przegrodowych i analize rozwoju zeberkowania na komorze mieszkalnej —
gerontycznej. Obserwacje wykazaly, ze u okazdéw w stadium gerontycznym w wiek-
szo§ci przypadkéw linie przegrodowe ulegajg zageszczeniu ku koncowi czesci prze-
grodowej (Dichotomosphinctes). Czasami obserwuje si¢ wprost ,plgtanine” tych linii
i wyrbéznienie cigglej linii jest prawie niemozliwe. Niekiedy za$§ zageszczenie poszcze-
gblnych elementéw linii jest tak minimalne, ze ustalenie stadium, w jakim okaz sie
znajduje, jest niepewne.

Urzefbienie okazéw w stadium gerontycznym rozpatrywane jest przede wszyst-
kim na komorze mieszkalnej — gerontycznej, gdzie Zeberkowanie ulega daleko idg-
cym zmianom. W zalezno$ci od przynalezno§ci do odpowiedniego podrodzaju obraz
komory mieszkalnej — gerontycznej jest inny (Tab. 2).

Przy okreflaniu poszczegblnych gatunkbéw zwroécono szczegbdlng uwage na rozwoéj
zeberkowania poczawszy od skretéw wewnetrznych. Analiza zmian zeberkowania
w ciggu rozwoju osobniczego amonitbw ma ogromne znaczenie dla ich taksonomii.
Szczegoblnie u rodzajéw rodziny Perisphinctidae, u ktérych zmiany te zachodzg nie-
kiedy raptownie, peinia one role podstawowego elementu taksonomicznego. Bardzo
pomocng okazala sie metoda ,krzywej Zeberkowej”, pozwalajaca na graficzne przed-
stawienie rozwoju zeberkowania na skretach. Zbiezno$é¢ poszczegdélnych krzywych
z holotypem byla obiektywnym dowodem prawidlowego okre§lania gatunku (Fig. 2).
Takze ksztalt zeberek giéwnych i ich sposéb rozwidlenia jest wazna cechg, pozwala-
jaca na prawidiowe zaszeregowanie gatunkowe. W niniejszym opracowaniu mamy
do czynienia z gatunkami, u ktérych przewaza monoschizotomiczny typ rozwidlen
zeberek giéwnych, a podrzednie wystepuje takie typ dischizotomiczny. Typ mono-
schizotomiczny reprezentowany jest przez dwu-, trdj- i czterodzielne zeberka, nato-
miast typ dischizotomiczny — przez dzielenie poligyratyczne.

W rozwoju pogladéw na klasyfikacje Perisphinctidae dajg sie zauwazyé dwa
kierunki. Wedlug pierwszego, autorzy przyznajg duza wage liniom przegrodowym
jako kryterium taksonomdcznemu, w my$l drugiego — podstawg klasyfikacji winno
byé ieberkowanie (Neumann, 1907; Schindewolf, 1925; Buckman, 1924; Pfaff, 1911,
Klebelsberg, 1912; Spath, 1931; Arkell, 1935—1948; Makowski, 1963; Beurlen, 1926).

Niewatpliwie doniosle znaczenie dla taksonomii ma szczegblowa analiza wszyst-
kich cech u osobnikéw w stadium starczym, jak twierdzi Makowski (1962), co nie-
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watpliwie §cifle wigze sie z rozpatrywanym przez tego autora dimorfizmem piciowym
u amonitéw. Bardzo przekonywajace sa wywody Arkella, ktéry uwaza, Ze nagla
zmiana zeberkowania u niektérych Perisphinctidae musi pozostawaé w zwigzku
z fizjologig zwierzecia i nie jest ona osobliwa jedynie dla komory mieszkalnej, lecz
czesto zaczyna sie na czwartej czeSci skretu jeszcze w czeSei przegrodowej. Arkell
uwaza, ze ten fakt, a takie brak dotychczas danych o grubych zresorbowanych
zebrach w skretach wewnetrznych skiania do wniosku, ze nagla zmiana zeberkowa-
nia miala miejsce tylko raz w zyciu zwierzecia, w stadium gerontycznym.

Osady oksfordu $rodkowego w Polsce pozakarpackiej sa silnie zréznicowane
facjalnie. Generalnie mozna wyr6znié: facje wapieni ggbkowych, nierzadko bioher-
malnych, dominujacg we wschodniej Polsce, facje wapieni plytowych obejmujaca
centralng Polske i facje mulowcowo-ilasto-marglista w péinocno-zachodniej czeSci
Polski. W zaleznoéci od zmiennych warunkéw tworzenia sie osadéw, co uwarunkowa-
ne jest miedzy innymi glebokoécig zbiornika, stwierdza sie odmienne wystepowanie
poszczegblnych grup zwierzecych. I tak w facji wapieni ggbkowych dominuje fauna
malzéw, §limakéw i brachiopodéw, w facji wapieni plytkowych przewazajg amonity
rodziny Perisphinctidae, natomiast w facji mulowcowo-ilasto-marglistej dominujg
amonity rodziny Cardioceratidae.

Osady oksfordu §rodkowego Zawodzia stanowiq -integralng cze§é utwordéw facj
wapieni plytowych, obejmujgcej niecke miechowsks, 16dzkg, potudniows czeéé niecki
mogilefiskiej 4 jure Krakowsko-Wielufiskg. Fauna omawianych wapieni obfituje
w amonity, nalezace gléwnie do rodziny Perisphinctidae, przy znacznie mniejszym
udziale przedstawicieli rodzin Oppeliidae, Haploceratidae i Aspidoceratidae. Amonity
oksfordu Srodkowego nalezgce do rodziny Perisphinctidae osiagajg bardzo duze roz-
miary, do 480 mm $rednicy. Majg one bardzo urozmaicong rzeftbe skretébw w postaci
guzdéw, uwypuklen i grubych zZeber. To znaczne nagromadzenie amonitéw, jak réwniez
cechy budowy §wiadczg o tym, ze §rodowisko, w jakim zyly te organizmy, bylo dla'
nich sprzyjajace.

Dotychczasowe badania wykazaly, ze amonity rodziny Perisphinctidae najlepiej
rozwijaly sie w morzu szelfowym, o gleboko$ci 150—200 m, gdzie przewietrzanie
zbiornika bylo dostateczne, a zasolenie normalne.

Kwestiag otwarta jest, czy amonity duze, o rzeZbie skretéw bardzo urozmaiconej,
prowadzily denny tryb Zycia, czy tez byly to formy nektoniczne, do ktdrych zalicza
sie wiekszoéé amonitéw? Niektérzy badacze (np. Kovacs, 1956) utrzymuja, Ze gatunki
ewolutne, posiadajace rzeibe w postaci guzéw i grubych zeber, o niskich a grubych
skretach i 0 komorach powietrznych bardziej oddalonych od siebie, mogg byé uwazane
za formy bentoniczme. Na temat warunkéw paleoekologicznych i wplywu ich na
rozwéj poszczegblnych rodzin, a nawet rodzajéw, wypowiadali sie rézni autorzy
(Ziegler, 1963, 1967; Scott, 1940; Malinowska, 1967).

Amonity rodziny Perisphinctidae, okre§lone z osadéw zawodzianskich, maja’
bardzo szerokie rozprzestrzenienie geograficzne. Analiza wystepowania poszczegdl-
nych gatunkéw pozwala na stwierdzenie, ze zbiornik morski, w obrebie ktérego
tworzyly sie osady zawodzianskie, mial dobre polgczenie z otaczajagcymi go morzami.



234 LIDIA MALINOWSKA

Ku poludniowi i poludniowemu-wschodowi, przez Brame Morawska i Przemyska,
zblornik ten taczyl sie z morzem Tetydy. Z basenem poOinocno-niemieckim i angiel-
skim w okresie §rodkowego oksfordu potaczenie musialo byé dostateczne, na co
wskazuje fauna amonitowa.

JAHMIHNHA MAJIMHOBCKA

PERISPHINCTIDAE U3 CPEJHErQO OKCPOPIA PAVOHA 3ABOJA3E
(HFEHCTOXOBCKAHA HOPA), TIOJNBLIA

Pezioxe

B macroameit paboTe npeacTasBgeHbl PE3YIbTATH! UIYYEHUSA AMMOHUTOR cemeii-
crea Perisphinciidae u3 cpegkero okccopna paiioHa 3aBopse. Buyrpu poga Litha-
cocerns YCTAaHOBNEH HOBBLA moapos Subdiscosphincies, OXBATbLIBAKIUMA HEKOTOPHIE
BMJABLI, OTHOCMMEIE 0 CHMX NOp K nogpony Discosphinctes: Lithacoceras (Subdiscos-
phinctes) mindowe (Siemiradzki), L.(S.) kreufzi (Siemiradzki), OmmeaHo NATe HOBBIX
BupoB: Perisphinctes (Perisphinctes) alatiformis n.sp., PJ(P.) enayi nsp., P{P.)
mullicostatus n.sp., P(P.) swidzinskil n.sp., Lithacoceras (Subdiscosphincics) borcale
n.sp.

Dayda CPenHeoKcdOPACKMX OTJNOMKEHMA DPaiioHa 3aBOA3E, CJABBHAHR CBOMMM KPYII-
HEIMM aMMOHMTaMM ceMmelierba Perisphinctidae, g0 cux nop He noayumiaa AeTaabHoOA
TIANEOHTONOIMYECKON XapakTeprueTHKM. OCHOBHOM NPH4YMHOM TAKOTO COCTORHMA Oblaa
BOMHA, nocTurmad ITonpiny B 1939—1945 rr. DayHUCTUUECKME KOMJNEKUWH, B TEHEHHE
gontux Jetr cobupaembie HA nnowaar HYeHceToxorckoi Opel C. 3. Pyxuukum u K. Ka-
3HOBCKMM (BaplraBcguit [IONMTEXHUYECKMIE MHCTUTYT), NOABEPLAMCh I1OMTH NOJHOMY
YHMYTOMEHMI) BO BpemA DombapavpoBKM Bapuraeel B 1939 r. ¥ B jgHu BapluaBcKOTO
.BoCCcTaHua B 1944 r. Vinenepiume 0CTAaTKM, AoOLITbIE M3-TIOA pa3BaauH Myaea Io-
‘CYAAPCTBEHHOIO IeIOTMYeCKOre MHCTUTYTA, OblAy BHOOCJSACTRBUU nonomuenéx KOJNJNeK-
LMOHEpaMM M B HACTOALUEe BPEMA CHOBa COCTABJEGHA NPEKpacHas KOJJEKLMA aAMMO-
HUTORB CpepxHero okcthopma, KOTOPYK) MOMHO MCNOAB30BATHL B (DAYHMCTMMECKMX KOp-
PeNALMAX ¢ AHIAMACKOM, (DPAHIY3CKOM M repMaHCKOl 0pOM,

OCHOBHbI—MM dayHNCTHHECKMMK  KOMIIQHEHTAMKM DPACcCMAaTPUBEMBIX OTAOXEHUH
ABJAIOTCA AMMOHMTEI cemejtcTsa Perisphinctidae. Ofnaxenue B MecTHoCTH 3aBonse,
B KOTOPOM aMMOHMTEI 06pazyiorT OOAbILMe CKOMJIEHMA M IPEeACTABJIEHLI MHOFAL KpyII-
HeHILMMY SK3EMITAPaMH, BIPABe CHMTATHCA OAHMM M3 Ba’XHEMIMX MECTOHAXOKIAE-
HMA EBpONLI.
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Ilo madHbIM cTpaTturpaduyecKnx UcclefoBaHuit B oOHaxeHMu 3aBOoj3e npeacra-
BJNEHBl NOPOALI HE TOJBLKO CPEAHEro, HO M BepxHero okccoppa. B Hacrosuieit pabore
OCHOBHOe BHMMaHMe obpamaercs Ha aMMOHMUTBI cemelictBa Perisphinctidae, xapak-
TepHble MIJA cpepHero okccgopaa (traba. 1). Ha ocHOBaHMM MHOTOYMCJICHHBIX Tpefsl-
Lylyux paboT aBTOpa M APYrMX MCCJefoBaTeNeil NIPMHUMAETCH, YTO B paiioHe 3aBoj3e
npejAcCTaBJeHLl JBa TOPU30OHTA CPEAHEro OoKcdopra: BepXHuii — Perisphinctes wartae
u Amoeboceras alternans u aumuuit — Perisphinctes chloroolithicus u Cardioceras
tenuiserratum.

BOoaAbLUMHCTBO 9K3EMINIAPOB M3 MECTOHAXOXKJEeHMA 3aBoA3e HAXOAUTCA B IepOH-
TMYECKO CTAAMM, XOTHA 3TO U HE ROKA3aHO JOCTOBEPHLIM IPU3HAKOM, KaRKUM ABIAETCH
OKOHYaTeNbHO cGopMuUpoOBaBIIeecs YCThe DAROBMHBL OTHECEHME OTAENLHBIX 9K3eM-
TUIAPOB K TEPOHTMYECKON CTAZMM OCHOBLIBAETCA HA KETAJNLHOM M3YUEHMU OCTaNbHbIX
NPU3HAKOB, KOTOpblE XapaKTepu3ylOT 3aBeplUMBIIME yIKe CBOIl POCT ocobu. ABTOD
pacrosaorayl 3K3eMNniAApaMu, COXPAaHEHHbIMM B BHUJe U3BECTKOBBIX Ajep, M [03TOMY
CeJIaHHbIe 3AKJIOYEHMA OCHOBLIBAIOTCH JMINL HA U3YYEHUM MEePEeropoAOYHbIX JIMHUA
1 pacnonoxeHusa pebep HaA XKUIOII TepPOHTHUYECKOIt Kamepe., Kak mokasanu nHabmwoge-
HMA, y 3K3E€MIINAPOB B TePOHTUYECKO!N CTAAWM NEPETOPOXOYHBLIE JIMHUM CryIlUaloTCH,
KaK M[paBMi0, B KOHLE IMEPEeropofodHOM duacTu pakoBuHBI (Dichotomosphinctes).
HWuoraa cucrema 5TUX AMHMIA HACTONBKO ,,CIYyTaHA”, YTO IMOYTH HEBO3MOKHO MpOCie-
AUTL OfHY CIJIOLUHYIO JMHUIO. B ADYIUX XKe CIydadAX OTHEJbHBIE SJIEMEHTBI JIMEMIA
CMIIBHO DPa3pPO3HEHbI Y He MMO3BOJAKT AOCTOBEPHO ONPENEUThL CTAAUIO PA3BUTUS 0COo0u.

CRyJ/NbNTYPa 9K3EMNOJAPOB B TEePOHTUHECKON CTAAMM MCCIeZOoBajiach, NOpeXxnae
BCero, Ha XMJIOM TEPOHTMYECKON Ramepe, pebpa KOTOPOA NOZBEPTMCE 3HAUUTEJLHBIM
U3MeHeHMAM. B 32BMCHMMOCTH OT NPHHAANEKHOCTM K OTAENbHBIM NOAPOAAM SK3E€MILJIA~
Pbl XapaKTePMU3YIOTCA Pa3HbIMM THIIAMU IKMJION TepOHTUHECKON Kamepwnl (Taba. 2).

IIpu onpeneneHuyu OTHENLHBLIX BUAOB ocobeHHOe BHMMaHue ofpallazoch Ha pas-
BUTHE PeOPUCTOCTH, HAYMHAA C BHYTPEHHUX o00opoToB. M3yueHue sBodonum pebep
B T€UYEeHMe BCEro pa3BuTUA 0COOM aMMOHMTA MMeEeT BaXKHOE TAKCOHOMMYECKOE 3Hade-
nue., B wacTHOCTM y DPOJOB cemelicTBa Perisphinctidae mHorza nposBisioTcs O4YeHb
pe3Kue M3MEHEHMS CHUCTEMbI pebep, YTO MOMKeT ABRNATHCA OCHOBHBLIM TAaKCOHOMUYEC-
KUM KpurepyeM. BOabILyro Nosjb3y OKaszaj METOJ ,,pDebepHOil KPUBOIL”, MO3BOJAION{NIL
rpachnyeckn uzobpamare pa3sBuTne pedbpucTocTM Ha oboporax. CoBnajeHue OTAENb-
HBIX KDPUBBLIX C TOJNOTUIIOM SBJANOCE OOBEKTHMBHLIM JIOKAa3aTeJbLCTBOM MNPaBUJLHOTO
onpeneneduss Buaa (chur. 2).

dopma rnasubix pebep M cnocod UX BeTBIEHUA NPEACTABJIAIOT TaKrKe BaXKHbINA
NPU3HaK, NO3BOJAKILIMII NPOUIROAUTHL AOCTOBEPHOE BHUAOBOE onpejesienue. OnucaH-
Hble MCCJEAOBaHMA NDOBOAVMMCE Ha BHUAAX, XAPAKTEPU3YIOLUMXCA IIPEMMYIECTBEHHO
MOHOLUM30TOMMYECKMM BETBJIEHUEM IJIABHBIX pebep. B MOXYMHEHHOM KOJMMYECTBE Ha-
OJI0aJICA JUMIUMIOTOMMYECKMI Tul BeTBJeHMdA. MOHOIIM3OTOMMYECKUI# TUIT IpencTa-
BJIEH ABYX-, TPe€X- M YeThIpexpasjeibHbIMM pebpaMy, AULIM3OTOMMYECKMH IKe TUIL

XApaKTEPU3YeTCA MOJUIMPATUHECKMM BETBIICHUEM.

B seoarouMu B3rAAHOB Ha xnaccucpuranmio Perisphinctidae mamewarorca gsa Ha-

npasnaesusa. CTOPOHHNKYU NepBOro HanpaBJieHUA B Ka4deCTBe BAXXKHOr0 TaAKCOHOMUYECKO~-
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ro KpUTepMA NPMHKUMAIOT NEPEeropojodYHble JYHMM, NPUBEPXKEHULI JKe BTOPOTr0 Ha-
NPaBJEHUA CUUTAIOT, YTO B OCHOBY KJacCudMEaUMMU LOJKHA ObITh MOJOMKEHA CHCTEMA
pebep (Hoiimann, 1907; IlIunpeBoabd, 1925; Bakmen, 1924; Ildadd, 1911; Knebenbc-
Sepr, 1912; C‘naT, 1931; Apkeas, 1935—1948; MaxoBckuy, 1963; Boupiaen, 1926).

BaxHoe 3HauyeHue B TAKCOHOMMM MMEET, HECOMHEHHO, JeTAJIbHbIA aHaJu3 BCeX
XapaKTEePHBIX NIPU3HAKOB Y ocobeil B crap4eckoii c-ra;mh, Kagk yTBepxkjgaer MakgoB-
cky (1962), uro mMeeT GIM3KOe OTHOIIEHME K M3Y4AEMOMY 9TMM ABTOPOM IIOJIOBOMY
mmophn3My y aMMOHMTOB. BecbMa yOeauTenbHbl paccysXpeHusa ApPReaja, CUMTalo-
1ero, 4TOo pesrue Bupou3MeHeHus pebep y Heroropnix Perisphinctidae HecomMHenHo
CBA3aHb! ¢ (DU3MOJIOrMEN KMBOTHOIO M XAPAaKTEPHLI HE TONBLKO AJA IKUJI0M KaMephl,
HO 4YacTO MNOABJAIOTCA Ha YETBEPTOM YacTuM 06OpOTa, elle B MeperopoAOHHOI YacTH.
Ilo MHeHMIO ApKeJJa, 9TOT (UaKT HAPAAY C OTCYTCTBMEM MAAHHBIX OTHOCHUTEJIBHO
KPYIHBIX, BTAHYTbIX pefep BO BHYTPEHHMX 000pOTax NPMBOAMT K 3AKJIOYEHUIO, YTO
pe3koe u3MeHeHre peGPUCTOCTH MPOMCXOAMIIO JMIUL OAMH Pa3 3a BeCb [EePHMOR FUIHU
YRUBOTHOTO — B I'€POHTMYECKOI CTAZAUMA.

Otnoxenua cpepHero oxCgopaa BO BHERaprnarTcxoi wactyu Iloablm XapaKTepH-
3YIOTCA CUNBHBIM (halMaNbHEIM DPa3HooOpaszueM. B caMbix oDmiMX HepTaxX MOIKHO OT-
MeTUTb cheayoume damuu: caimo rybKoBbIX, 4acTo OUMOrepMOBBLIX M3BECTHAKOB,
rocnoAcTeyruryio B BocTtounoit Ilosbmie, pampyo IJIMTHAKOBBIX M3BECTHAKOB, pac-
npocTpaHeHHyo B IleHTpanbHOi Ilonblie, M aleBPOJUTO-TIAMHUCTO-MEDPIENUCTYIO (hba-
MO B CeBepO-3amnafHoi yacT Ilonbuy. B 3aBuMCHMMOCTM OT YCJOBMIA OCAAROHAKO-
naeausa, oOyCNOBJAEHHBIX IyOMHOM BogoeMa M ApPYrmMu (PaKTOpamy, NIO-Pa3HOMY
NPEACTARIAETCA pacnpejfiesieHHe OTAENbHBIX (hbayHMcTHUHeckux rpynm. Mrak, B daumu
ryGKOBLIX M3BECTHAKOB mnpeobnazaer chayHa niacTMryaroxabepubrx, OpPrOXOHOTUX
M NJe4YeHOrux, B (aumyu IIIMTHAKOBBIX M3BECTHIKOB — aMMOHMTBI ceMeiicTBa Peris-
phinctidae, a B damuu aneBpoONUTO-FIMHUCTO-MEPTENUCTLIX OCAZKOB — aMMOHMUTBI
cemeitictBa Cardioceratidae.

CpenHeoRC(OPACKKE OTJIOKEHUA paioHa 3aBoa3e COCTABJAIOT HEOTHEMJIEMYIO
YacTh OTJIOREHMIA Gaumyu IVIMTHAKOBBLIX M3IBECTHAKOB, OXBarhblBalolleir MexXOBCKYIO
u JIOA3MHCKYK MYJbAbl, IOXKHYK 4HacTb MOrMiAbHOBCKOM Mynbabl M KparoBcko-Be-
JMOHBCKYI0 IOpy. dPayHa B 9TMX M3BECTHAKAX XapaKTeEpU3yercA obunyeM aMMOHUTOB,
raaBHBIM 06pazom ceMeiictBa Perisphinctidae u B 3HauMTeNBHO MEHBLIEM KOJMYECTBE
npencraButeneir cemeiicrs Oppeliidae, Haploceratidae u Aspidoceratidae. Cpegte-
oxchOPACKMe aMMOHUTHI ceMelcTBa Perisphinctidae mocTuraror odeHb KPYIMNHBIX pa3-
MepoB, f0 480 MM B guamMerpe. OHM OTIMYAIOTCA DOraToi CRKYABNTYpOi 06OPOTOB, KO-
TOPY0 06pa3yroT 6yrpel, BLICTYNOLI M Kpynsble pebpa. Takoe Goraroe CKoIJeHue aMm-
MOBMTOB, 8 TagKXe JEeTAJM MX CTPOEHMA CBMUACTENBCTBYIOT O CYLIECTBOBaHMM 6jaro-
NPUATHOM CPelbl ANA UX oburannsa.

Kak nokasaau uccinegopanmsa, HambGosee OnaronpusTHeIe YCAOBUA ANA DA3BUTUA
aMMOHMTOB ceMelicTBa Perisphinctidae cyuwectBoBasiM B 30He luenbcda riyOuHOM
150—200 M, C [OOCTATOYHBIM KOJMYECTBOM KMCJIOPOAE M HOPMAJIBHONA COJEHOCTHIO
MOPCKOJM BOJABI.
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) Jo cux nop He pelleH BONPOC O TOM, KakKoit obpas »KM3IHM Beay KPYIIHbIe aMMO-
HUTBI CO CJOXKHOM CRYJNBLIITYPO#l OGODOTOB: 0OMTAaNM NM OHM HA OHE MM ¥Ke, Kak
BONBIIMHCTBO AaMMOHMTOB, NPEACTABJANM HEKTOHHBbIE (PopMmbl. HeroTopble uccneno-
Batenu (Kosawwr, 1956 m Ap.) NpUAEPRKMBAIOTCA MHEHMA, 4TO IBOJIIOTHbLIE BUALI, Xa-
PaKTEPUIYIOLMECA CKYJNBLITYpPOi B BHAE OYrpoB U TONCTBHIX pebep, HU3KUMMU, TOJCThI-
My oboporamMu u Gonee OTAANIEHHBLIMM APYT OT APYra BO3AYIUHBLIMM KaMepamu, npex-
cTtaBiaaAay 6eHTOHHble (POPMbI. OTHOCUTENBHO MNAJNEOIKOJNOTMIECKUX YCHOBMIA M UX
BO3JEACTBMA Ha Pa3BUTHUE OTHAENBHBIX CEMEICTB M JaxKe POAOB BbICKA3bIBAJMCHL MHO-
tne aBTOpbl (Iluraep, 1963, 1967; Crort, 1940; Maamnoscka, 1967).

AmMmonuTEsr cemeiictsa Perisphinctidae, onpegneneHHble B OTJOXKEHMAX MECTOHA-
XOXKAeHMA 3aBOoA3€e, XapaKTEPU3YIOTCA BECbMa LUMPOKMM reorpauyecKyM pacnpo-
ctpaHenueM. IIo pacnpoCTpPaHEHMIO OTHAEJNbHBIX BUAOB MOMKHO NPEANOJaraTb, UTO MOP-
cKoit facceilH, B KoTOpoM o00pa30oBanuch pacCMaATPUBAEMbIE OTJIOXKEHMA, CBOGOAHO
COEUHAJNCA C OKPYKAKIWIMMM MOpPAMM. Ha 10Te ¥ Ha 10ro-BOCTOKE 3TOT BOJOEM COEAMU-
nAncA yepe3d Mopasckue y IlwembicnedCEue Bopora ¢ Terucom. C ceBeporepMaHCKUM
¥ aurauitckuM GacceiiHaMyu B cpenHeM OKCdOpAe cyulecTBosano csoboaHoe coobuieHue,

4YTO0 AOKA3bIBAETCA aMMOHMTOBONI ¢hayHOIA.

EXPLANATION OF PLATES

Plate I

Perisphinctes (Arisphinctes) cf. cotovui Simionescu
Middle Oxfordian, P. chloroolithicus and C. tenuiserratum Zone; Zawodzie

Fig. 1. Specimen in gerontic stage; a flattened fragmentary body chamber; height of
the last whorl exceeded; 1G.1246.11.13; X 0.43.
Fig. 2. Fragmentary last whorl of the same specimen, in the undeformed part; slightly

maghnified.
Plate II

Perisphinctes (Arisphinctes) cf. helenae Riaz
Middle Oxfordian, Zawodzie
A middle-sized specimen with the septate portion, 1.G.1246.11.32; X 0.56.

Plate III

Perisphinctes (Arisphinctes) maximus (Young & Bird)
Middle Oxfordian, Zawodzie
A gerontic specimen, 1G.1246.11.27; X 0.32.
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Plate IV

Perisphinctes (Arisphinctes) plicatilis (Sowerby)
Middle Oxfordian, P. wartae and A. alternans Zone, Zawodzie

Fig. 1. A gerontic specimen, 1G.1246.11.2; X 0.44.
Fig. 2. A fragmentary whorl of the same specimen at the point of contact of the ge-
rontic body chamber and septate portion; nat.size.

Plate V

Perisphinctes (Dichotomosphinctes) buckmani Arkell
Middle Oxfordian, Zawodzie

Septate portion and a fragmentary body chamber; 1G.1246.11.8; X 0.72.

Plate VI

Perisphinctes (Dichotomosphinctes) cf. elisabethaeformis Burckhardt
Middle Oxfordian, P.chloroolithicus and C.tenuiserratum Zone, Zawodzie

A fragmentary body (?gerontic) chamber, 1G.1246.11.25; X 0.75.

Plate VII

Perisphinctes (Dichotomosphinctes) wartae bedoensis Collignon
Middle Oxfordian, P. wartae and A. alternans Zone, Zawodzie

A specimen in the gerontic stage; 1G.1246.11.21; X 0.57.

Plate VIII

Perisphinctes (Kranaosphinctes) cyrilli Neumann
Middle Oxfcrdian, P. chloroolithicus and C. tenuiserratum Zone, Zawodzie

Fig. 1. A specimen in the gerontic stage; in the septate portion whorls pressed in;
1G.1246.11.26; X 0.34.
Fig. 2. A fragmentary gerontic chamber of the same specimen; nat.size.

Plate IX

Perisphinctes (Kranaosphinctes) methodii Neumann
Middle Oxfordian, P. chloroolithicus and C. tenuiserratum Zone, Zawodzie

Fig. 1. A septate portion and fragmentary gerontic chamber; 1G.1246.11.35; X 0.61.
Fig. 2. A fragmentary body chamber of the same specimen; nat.size.
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Plate X

Perisphinctes (Liosphinctes) sp. A
Middle Oxfordian, P. wartae and A. alternans Zone, Zawodze

A specimen with the septate portion and fragmentary body chamber; 1G.1246.11.31;
X 0.57.

Plate XI

Perisphinctes (Perisphinctes) alatiformis n.sp.
Middle Oxfordian, P. wartae and A. alternans Zone, Zawodzie

Fig. 1. A septate portion of a specimen probably in the gerontic stage, holotype;
1G.1246.11.12; X 0.48. .

Fig. 2. A fragmentary whorl in the septate portion of the same specimen; wing-like
ridges; nat.size.

Plate XII

Perisphinctes (Perisphinctes) andelotensis Enay
Middle Oxfordian, Zawodzie

The left side of a specimen in the gerontic stage; 1G.1246.11.5; X 0.55.

Plate XIII

Perisphinctes (Perisphinctes) cuneicostatus Arkell
Middle Oxfordian, P. wartae and A. alternans Zone, Zawodzie

A specimen in the gerontic stage; the development of ribbing visible throughout all
whorls; the first cuneiform ribs start already in the septate portion of shell;
1G.1246.11.6; X 0.29.

Plate XIV

Perisphinctes (Perisphinctes) cuneicostatus Arkell
Middle Oxfordian, P. wartae and A. aliernans Zone, Zawodzie

A specimen in the gerontic stage; 1G.1246.11.3; X 0.40.

Plate XV

Perisphinctes (Perisphinctes) enayi n.sp.
Middle Oxfordian, P. wartae and A. alternans Zone, Zawodzie

The right side of a specimen in the gerontic stage; holotype; 1G.1246.11.14; X 0.36.
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Plate XVI

Perisphinctes (Perisphinctes) multicostatus n.sp.
Middle Oxfordian, P. wartae and A. alternans Zone, Zawodzie

Fig. 1. A specimen in the gerontic stage; holotype; IG.1246.11.9; X 0.32.
Fig. 2. A fragment of whorl at the point of contact of the gerontic chamber and
septate portion; nat.size.

Plate XVII

Perisphinctes (Perisphinctes) pumilus Enay
Middle Oxfordian, Zawodzie

A specimen probably in the gerontic stage; 1G.1246.11.30; X 0.54.
3

Plate XVIII

Perisphinctes (Perisphinctes) swidzinskii n.sp.
Middle Oxfordian, P. wartae and A. alternans Zone, Zawodzie

A specimen in the gerontic stage; holotype; 1G.1246.11.36; X 0.34.

Plate XIX

Perisphinctes (Perisphinctes) swidzinskii n.sp.
Middle Oxfordian, P. wartae and A. alternans Zone, Zawodzie

Fig. 1. A specimen in the gerontic stage; 1G.1246.11.1; X 0.35.
Fig. 2. A fragmentary whorl of the same specimen with suture visible; nat.size.

Plate XX

Perisphinctes (Perisphinctes) sp. B
Middle Oxfordian, P. wartae and A. alternans Zone, Zawodzie

Fig. 1. A septate portion of the specimen; 1G.1246.11.34; X 0.62. /
Fig. 2. A fragmentary septate portion of the same specimen; nat.size.

Plate XXI

Perisphinctes berlieri Loriol
Middle Oxfordian, P.wartae and A.alternans Zone, Zawodzie

Fig. 1. The right side of a specimen in the gerontic stage; 1G.1246.11.23; X 0.52.
Fig. 2, A fragmentary gerontic body chamber of the same specimen; nat.size.
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Plate XXII

Lithacoceras (?Progeronia) choffati (Riaz)
Middle Oxfordian, P.wartae and A.alternans Zone, Zawodzie

A specimen in the gerontic stage; 1G.1246.I1.7; X 0.44.

Plate XXIII

Lithacoceras (?Progeronia) choffati (Riaz)
Middle Oxfordian, P.wartae and A.alternans Zone, Zawodzie

A septate portion of the specimen; 1G.1246.11.37; X 0.60.

Plate XXIV

Lithacoceras (?Progeronia) sp. A
Middle Oxfordian, P.wartae and A.alternans Zone, Zawodzie

A fragmentary body chamber and septate portion of the specimen 1G.1246.11.38;
X 0.46.

Plate XXV

Lithacoceras (Subdiscosphinctes) boreale n.sp.
Middle Oxfordian, P. wartae and A.alternans Zone, Zawodzie

The right side of a specimen in the gerontic stage; holotype; 1G.1246.11.15; X 0.41.

Plate XXVI

Lithacoceras (Subdiscosphinctes) boreale n.sp.

Middle Oxfordian, P.wartae and A.alternans Zone, Zawodzie

Fig. 1. The left side of a specimen in the gerontic stage; holotype; the primary ribs
and, commonly, dischizotomous, secondary ribs visible; 1G.1246.11.15; X 0.41,
Fig. 2. A fragmentary whorl of the same specimen; nat.size.

Plate XXVII

Lithacoceras (Subdiscosphinctes) kreutzi (Siemiradzki)
Middle Oxfordian, P.wartae and A.alternans Zone, Zawodzie

Fig. 1. A specimen in the gerontic stage; 1G.1246.11.10; X 0.33.
Fig. 2. A fragment of whorls of the same specimen; nat.size.
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Plate XXVIII

Lithacoceras (Subdiscosphinctes) kreufzi (Siemiradzki)
Middle Oxfordian, P.wartae and A. alternans Zone, Zawodzie

A specimen in the gerontic siage; 1G.1246,11.19; X 0.55.

Plate XXIX

Lithacoceras (Subdiscosphinctes) mindowe (Siemiradzki)
Middle Oxfordian, P.wartoe and A. elternans Zone, Zawodzie

Fig. 1. A sepate portion of the specimen IG.1246.11.28; X 0.67.
Fig. 2. Inner whorls with clearly visible ribs sirongly inclined anteriorly; X 0.65.

Plate XXX

Lithacoceras aeneas plane (Siemiradzki)
Middle Oxfordian, P. wartae and A. alternans Zone;, Zawodzie

Fig. 1. A specimen in the geroniic stage; 1G.1246.11.39; X 0.52.
Fig. 2. A fragmentary whorl of the same specimen at the poini of confact of the body
chamber and septate portien; nat.size.
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