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mature and gerontic stages. Umbilicus moderately shallow, with umbiljcal arca
Smooth, gently inclined and umbilical margin rounded. '
Primary ribg initially dense, coarse, bifurcate, and later Progressively loosely-

’ simple, oblique, preceded by wide, shallow constriction.
Microconch (cf. Table 13). A single specimen from Zawodzie (Br 05/200) is
possibly the microconch of this species. It is 127 mm in diameter, moderately evolute:

Table 13
- . 2 Bo. of »iba
Dimensions /gu/i D B E HEHD * =p g u/n ox whorl
Zawodsie, Br 03/200 127 74 ) Dudt127:52  120.3.0
120 43 0.35] - - 120355 50=2,9
100 34 0.34] 26 0.26]. 42 0+42[100:59
80360
60338

whorl section somewhat inflatted, convergent; venter side wide, broadly rounded.
Ribbing initially bifurcate, coarse, changes into tri- and qQuadriplicate on the body
chamber, Essentially the inner whorls of both macroconchs and the microconch are
very similar.

Occurrence, — Zawodzie at Czestochowa and Miréw (Transver'sariun; Zone,
Parandieri Subzone); Biskupice (Transversarium Zone).

Liosphinctes decipiens (Sowerby, 1821)
(Pl 15)

1821. .ammonites decipiens @p, m.; Sowerby, vol. 3, p, 169, Pl. 194; refigured by Arkell (1987,
PL F; 1056, PL. 39, Fig. 4; 1967, Fig, 415),
1899, Perisphinctes bonarelli sp. n.; Siemiradzid, p. 239, Pl 25, Fig. 42,
71929, Perisphinctes Sp. mov.; Wegele, p. 56, PL 3, Fig. 6.
1987. Decipia decipiens (Sow.); Arkell, p, 44, Pl F,Flgs 1, 2 (holotype) and (7) 3—a.
1947, Decipia decipiens (Sow.); Arkell, p. 370, Text-figs 132 and 133.
1870. Perisphinctes bonarelli (Siem.); Brochwicz-Lewifiski, 1. 8, Fig. 2.

Material. — Two specimens (microconchs),
: Deseription. — Evolute shells with a diameter up to 120 mm; whorl section
rather compressed, thickest close to the umbilicus; lateral sides somewhat flattened,

Table 14
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Ventral and umbilical margins broadly rounded. Ribbing biplicate on inner whorls,
triplicate on the outfer. Appearance of intercalary ribs results in the secondaries/
Jprimaries ratio approximating 4.0 at the diameter 100—120-mm. :

Remarks. — The holotype and the specimen figured by Arkell (1947, Text-fig.
133), as well as Siemiradzki's specimen identified as P. bonarelli (cf. Siemiradzki 1899,
Pl, 25, Fig. 42), represent the macroconchs of this species. The author’s specimens
(Brochwicz-Lewifiski 1970, PL 8, Fig. 2; and PL 15 of the present paper), exhibiting
the same style of ornamentation, the same dimensions at comparable diameters and
similar rib-densities, should be considered as the microconchs of this species. The
inner whorls are not preserved in specimens figured by Arkell everywhere, except
for two nuclei (Arkell 1937, Pl F, Figs 3—4); these nuclei distinctly differ from the
inner whorls of Siemiradzki’s specimen and those of the author but it is not certain
whether or not they actually belong to this species. .

Affinities. There is a siriking resemblance between the microconchs of
Liosphinctes laevipickeringius (Arkell), formerly identified as Platysphinctes perpla-
natus Tintan't,' and the miecroconchs of Liosphinctes decipiens (Sow.) in dimension,
shell outline and sculpture, However, the outer whorls of the macroconchs of L. de-
cipiens (Sow.) are so incomplete that full comparison with the macroconchs of the
former species is almost impossible. €

Platysphinctes ovalis Malinowska (1970, Text-figs 2—4 and Pl 1) differs so-
mewhat in the trend of rib-curve and sculpture of the final body chamber.

Perisphinctes sp. n. in Wegele (1929) is also close to this species, differing in
somewhat smaller number of ribs.

Oceurrence. — Zawodzie at Czestochowa, quarry 2, bed 30 (cf. Brochwicz-~
-Lewifski 1970); Skrajnica (Transversarium Zone, Bifurcatus Subzone).

SEXUAL DIMORPHISM IN LITHACOCERAS AND LIOSPHINCTES

In the investigated material, as well as in this hitherto described
a few size groups of macro- and microconchs may be distinguished. In
the case of the genus Lithacoceras, the ‘macroconchs of one group attain c.
300 mm and more in diameter, whereas those of the second group, up. to
180 mm. Accordingly, two groups of microconchs are distinguished, the
first, representatives of which attain 140—180 mm in diameter and cor-
respond to the larger macroconchs, and the second, comprising forms c.
100 mm in diameter and corresponding to the smaller macroconchs. In
the instances of dimorphism identified or presumed, inner whorls of both
sexes are practically indinstinguishable in sculpture. Differentiation in
sculpture is limited to the last whorl of the microconchs and almost two
of the macroconchs. Both these groups of macro- and microconchs are
assigned to the subgenera Lithacoceras ss. and Larcheria, respectively.
The microconchs of both these subgenera are transferred from Dis-
cosphinctes.

It appears that the microconchs of both Lithacoceras s.s. and Lar-
cheria hitherto identified are equicostate (isocostate sensu Enay 1966) up
to the peristome; however, the differentiation in sculpture of the micro-
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conch in relation to that of the macroconch seems to be conifined to'the
ultimate whorl of the former. On the basis of general dimensions, style
of sculpture and size attained by particular representatives of Discos-
Phinctes it may be assumed. that their dimorphic, counterparts were c.
300 mm in size and were characterized by sculpture and dimensions very
close to those of Lithacoceras s.s. Therefore Discosphinctes is tentatively
retained as a subgenus of Lithacoceras and whether of not it is'a junior
synonym of this genus is still an open question. In the case of Dis-
cosphinctes sp. A, exhibiting gerontic features and attaining barely c.
110—120 mm in size, the corresponding macroconch should be somewhat
smaller but still extremely densicostate.

Generally, both the principle of one-whorl morphological hiatus and
the criterion of identical early whorls are met 'in the case of the genus
Lithacoceras. In the genus Liosphinctes, on the other hand, diforphism
was recognized in the species L. laevipickeringius (Arkell). and. L. deci-
Diens (Sowerby) and presumed in L. ¢f. berlier (de Loriol). The macro-
cconchs of this genus bear a striking resemblance to Lithacoceras in the
style of ribbing and dimensions of the duter whorls, distinctly differing
the inner whorls with stronger and ‘nearly half as numerous ribs. The
difference is more distinct in the case of microconchs, ornamented with
crowded fine ribs in Lithacoceras and with innumerous coarse ribs, so-
metimes fading out on the final body chambér in Liosphinctes. Hence,
the similarity of the macroconchs of both genera may be explained by
homeomorphism. If this is the case than the abundance of representatives
of the genus Liosphinctes in the deposits of the Biftircatus Subzone
allows us to assume that somewhat younger perisphinctids identified as
Lithacoceras s.s. by Geyer (1961) and Koerner (1963) - are ‘homeomorphs
of this genus and belong to Liosphinctes.

It should be noted that Geyer’s (1961) interpretation-of: Lithacoceras
Wwas questioned by Zeiss (1968, p. 48) and subsequently by Bantz (1970,
PP- 38 and 41) who hold that no Kimmeridgian’ (nor older) perisphinctid
found in Germany fulfill the diagnosis of this genus and ‘they interpret
‘Geyer’s forms as macroconchs of Progeronia.' Moreover; interpretation of
Ammonites achilles d’Orbigny (= Lithacoceras- s:s. according to Geyer
1961), as representative of the genus Decipia by Loreau & Tintant (1968)
is a notable example. '

THE ORIGIN OF LITHACOCERAS: AND LIOSPHINCTES

The genus Lithacoceras is represented in the Oxfordian by its three
subgenera: Lithacoceras s.s., Larcheriq and Discosphinctes. The data
available show that the former two appear almost simultaneously in the
Plicatilis Zone, Antecedens Subzone in the submediterranean province.
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' The third, Discosphinctes, appears somewhat later, in-the upper part of
the Parandieri Subzone, Transversarium Zone and presumably represents:
side-branch. of the microconchs of Lithacoceras s.s.

* The Oxfordian representatives of-the genus Lithacoceras form a
group well-separated from all other contemporaneous. perisphinctids.
The differences are not limited:to. their. petuliar sculpture, but are also
expressed -in - trends to involutness and discoidal whorl-outline. Such
strong manifestation of differentiation rises the question of whether or
not Lithacoceras iis'.an_invader .or  long-domesticated in the submediter-
ranean province. The earliest-forms which may be allocated in this genus
were reported by Enay & al. (1967) and Brochwicz-Lewinski (1970) from
" the Plicatilis Zone, Antecedens Subzone of France and Poland, respecti~
vely. Further studies carried out by the present author have shown that
micro-con-chs attributable to Lithacoceras s.s. and Larcheria are quite
frequent in the Antecedens Subzone of the Polish Jura Chain. Unfortu-
nately, present knowledge of the perisphinctids of the Cordatum Zone is
insufficient for an _unequivocal answer the above questlon

Of the perisphinctids of the Cordatum Zone, the group. of Peris-
phinctes mazuricus Bukowski (1887)-and-allied forms may be considered
as presumable ancestors of the microconchs of Lithacoceras. The idea of
such affinity is not new, and was expressed already by Bukowski (1887,
p. 158) and later by Schmdewolf (1926, p. 500, 513). There is also some
similarity between certain La'rchena ‘and sexual dimorphs of P. mazu-
ricus, the group of P. consociatus Bukowski (1887) (cf. Bukowski 1887,
Pl 5, Fig. 4, and Lithacoceras .(Larcheria) cf. latumbilicatum Tint. in
Pl 13 of the present. paper). However, it should be remembered'that such
affiliation ‘was strongly questioned by-Arkell (1937, p. L).~

The invasion of Lithacoceras from the Tethys northward cannot be
unequivecally excluded., During the Middle and Upper Oxfordian the
representatxves of this genus. are qu1te numerous in France, Germany,
Poland and in the Tethyan areas, whereas there is no reliable record of
their occurrence -further to the north. The -decline of- this populations
begms in the lowermost Upper Oxfordian and Lithacoceras (Lithacoceras)
gigantoplex (Quenstedt) ‘and " L. (’thhaCOce'ras) m'rgulatum (Quenstedt)
seem to.be the last survivants on the morth, whereas :Eurther to the
south the record -of ‘the oceurrence of- thhacoce'ra.s seems more complete,
e.g: in Cuba {(Judoley & Furrazola-Bermudez  1968), Yugoslavia (Andel-
kovié 1966), and Iran (Lithacoceras (Lithacoceras) sp. in: Sestini & Asse-
reto 1970, Pl. 21, Fig. 1) from:the Lower Kimmeridgian or uppermost
Oxfordian. An abundant occurrence of Lithacoceas in the Lower Titho-
nian of. Germany (cf. Berckhemer & Holder 1959, Zeiss 1968) would mean
a new northward invasion.
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In turn, Liosphinctes appears to be limited in -distribution to the
submediterranean province. Its microconchs, former Platysphinctes, are
known to occur since the Plicatilis Zone, Antecedens Subzone, up to the
Platynota Zone (Perisphinctes sp. nov. in: Wegele 1929), with almost no
modifications in sculpture nor dimensions.

According to Tintant (1961), these rmcroconchs are strikingly similar
to some Choffatia of the Callovian, and particularly to C. waageni Teis-
seyre. It may be added that they are almost indinstinguishable from
»Perisphinctes neumayri” in Siemiradzki (1899, p. 298, Pl 22, Fig. 23
and Pl 23, Fig. 32) from the Upper Callovian of Poland.

Institute of Geology
of the Warsaw University
Warszawa 22, Al. Zwirki i Wigury 93
Warsaw, March 1972
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AMONITY Z RODZAJOW LITHACOCERAS. HYATT, 1900,
I LIOSPHINCTES BUCKMAN, 1925,
ZE SRODKOWEGO OKSFORDU JURY POLSKIEJ

{Streszczenie)

W pracy opisano amonity z rodzajéw Lithacoceras Hyatt, 1000, (z wyréinie-
niem trzech podrodzajéw::Lithacoceras s.s., Larcheria: Tintant, 1961, i Di,sqosbhimctes
Dacqué, 1914) oraz Liosphinctes Buckman, 1925, ze Srodkowego oksfordu (poziomy
Perisphinctes plicatilis i Gregoryceras transversarium) Jury Polskiej (fig. 1). Wyka-
zano ponadto, Ze rodzaje Decipia Arkell, 1837, Platysphinctes’ Tmtant 1961, oraz
prawdopodobnie Progeronia Arkell, 1953, sg synonimami Liosphinctes.

W obu opracowanych rodzajach udalo sie rozpoznaé-dymorfizm: plciowy, co
w konsekwencji pozwolilo na zinterpretowanie podobiefistwa zewnetrznych skreté6w
makrokonch- Lithacoceras s.s. i Liosphinctes jako przejawu homeomorfizmu. W._tym
$wietle wydaje sie, e gbérnooksfordzkie i kimerydzkie formy zaliczane przez Geyera
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(1961) do podrodzaju Lithacoceras ss. sq takZe homeomorfami i w rzeczywistofci na-
leza do Liosphinctes. .

Dwukrotne pojawienie sie form z rodzaju Lithacoceras na obszarach prowincji
submedytervaniskie}, a mianowicie w oksfordzie oraz powtbrnie w tytonie, pozwala
przypuszczaé, ze jest to rodzaj wywodzacy sie z prowincji medyterrafiskiej. Przy-
puszczenie to zdaja sie potwierdzaé dane z literatury o wystepowaniu litakoceraséw
w gbrnym oksfordzie i kimerydzie Kuby (Judoley & Furrazola-Bermudez 1988), Ju-
- gostawii (Andelkovié 1966) oraz Iranu (Sestini & Assereto 1970). Rodzaj Liosphinctes
natomiast wyweodzi sle najprawdopodobniej od kelowejskiego rodzaju Choffatia i jako
do&é konserwatywny przechodzi az do kimerydu.

Instytut Geologii Podstawowej
Uniwersytetu Warszawskiego
Warszawa 22, Al. Zwirki { Wigury 93
Warszawa, w marcy 1972 r.
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