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ABSTRACT: The genera Lithacoceras (with its three subgenera: Lithacoceras s.8., 
Larcheria and DiBcosphincte.) and LioBphtnctes are described from the Oxfordtan ' 
(plicatills and ' Transversarium Zones) of the Polish Jura Chain. Sexual dimorphism 
is recoiDized in both genera. Apparent similarity of macroconchs of thESe 'genera is 
interpreted in terms of homeomorpby. It is also supposed that the majority of Upper 
OxfordianIKimmeridgian forms of Lithacoceras sensu Geyer (1961) are homeomorphs 
of this genus and really belong to LWBphtnctes~ The Oxfordhm and Tithonian Lit
hacoceras faunas. 9Upposedly represent two waves of invasion from the Tethyan 

areas. 

INTRODUCTION 

During studies on the biostratigraphical subdivision of , the OXlfor
dian in the Polish Jura Ch~in, chiefly in the area of CZE:stochowa (cf. 
Fig. 1), a number of ammonites 'belonging to the genera Lithacocems 
Hyatt, 1900, and Liosphinctes Buckman, 1925, were found. The 'bu1!k of 
the material is derived from Middle Oxfordian platy limestones {Plicati
lis and Transversarium Zones}, the stratigrap.hy of which was discussed 
in detail /by R6Zycld , (1953), Malinow!Jka ,(I,963),;BrochWicz-LewiflSki 
(1970) and is the wbject of further studies on ,the part of the author., 

Generally, the specimens at the author's dispo~a1 {so~eof which 
were collected byDocent J. Kutek, J. Hasse, M. Se., G. Kulesza, M. Sc., 
and M. Trzak, !M. Se.) are , well-preserved; although the earliest whorls 
are crushed or ·recry~ta11ized, outer whorls are commonly complete and 
often with the peristome. Hence, :the material ,is suitable for ,reviewing 
certain pr<!blems 'Of systematic,S, as weil as for revjsing curre~t views ()Il 
the phylo~enetic development of both genera. 
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Fig. 1 

Location map of the ammOnite-bear-
1nl exposures (bold-faced) in the Po

lish Jura Chain 
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INTERPRETATION OF LITHACOCERAS AND LIOSPHINCTES 

The genus Lithacoceras was originally proposed for Oppel's Ammo
nite8 ulmensis, a large Kimmeridgian (= modern Lower Tithonian) form 
with a peculiar sculpture. The downward ·range of this genus was exten
ded through allocation of some Lower KimmeridgianlUpper OXlfordian 
macroconchs characterized by a similar sculpture, on the one hand, and 
through allocation of some ot.her Oxfordian and Kimmeridgian genera, 
on the other. Thus the following genera of Oxfordian perisphinctids were 
assigned to Litihacoceras: Discosphinctes (by Schindewolf 1925, p. 329), 
Progeronia (by Geyer 1961, p. 26), Larcheria and Platysphinctes (by Enay 
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1966, p. 525). -Moreover, Enay (op.cit., p. 582) linked Platysphinctes into. 
a dimorphic pair with Liosphinctes, leaving the latter in the genus Peri
sphinctes s. 1. In the light <if. new facts the bitberto accepted treatment 
of this material ~eems inappropriate. Thus a discussion of the il!bove and 
other genera and their relationship, if any, to Lithacoceras, Ifollows. 

LITHACOCERAS Hyatt, 1900 
Type lIpe~ee: Ammomtea mmeRlfil Oppe1, 1811 

The name Lithacocm-aB is the most senior available for OxfordiaD 8lDDlOI1ltes 
with e~tremely dens,icostate inner whorls. It is distinguished :frotD an other genera 
by its pec:;uUar sculpture and whorl ouWne, both in the 'Case of maero- and micro
concha. 

DISCOSPHINCTES Dacqu~, 1914 
TYPe specie.: Psrisphtncte. "f'Umof'Um Da~~, 1801 

This genus was proposed for a few closely related Oxfordian speCies with 
inner whorls bearing fine bifurcate ribs, which ~odify on the outer whorl to pro
duce more loosely-spaced ribs with numerous secondaries. As early as 1925 Schin
dewolf (1925, p. 329) placed it in LtthacoceraBj this viewpoint was accepted by some 
authors (e.g. Spath 1931-1933, p. 445; Roman 1938, p. 282); others have followed 
Arkell (1937; pp. XLVllII and t:II) in questioning such identification. 

Here, DiBcoBphtncteB is tentatively considered as a subgerius of LithacoceraB. 
Some equicostate (isocosta'j;e semu EDay 1966, p. 534) fol'IIlB hitherto allocated in this 
subgenus, a~eai to be the microconchs of Lithacoceras s. s. or Larcheria and are 
included in these subgenera, respectively. 

LIOSPHINCTES Buckman, 1925 
Type lP6Cies: Lto8phtnct .. GPOUon Budr.man, 1IItII 

To ·this genus belong a complex of forms occurring in the Oxfodian and in 
the Lower Kimmeridgian of extra-Mediten'lmean Europe. Characteristically, their 
inner whorls are more coarsely ribbed· than those of Lithacoceras. However, modi
fication of sculpture on the outer whorls of macroconchs(innumerous primaries, 
secondaries/primaries ratio equalling 5 or even 6 in extreme cases. trend 1lo smooth
ness of the final body chamber) results in a deceptive similarity to the latter genus. 
Differences between the microconchs are distinct thorought the -development, hence 
the above similarity may be interpreted as a homeomorphism. Presumably the ma
jority of Upper Oxfordian/Lower Kimmeridgian perisphinctlds placed in Lithacocm-as 
by Geyer (1961) and Koerner (1963) belong to Ltosphinctes. 

Here, Ltosphtnctes includes Decipia Arkell, 1937, .and Plat'llBphincteB Tintant, 
1961, as junior synonyms. Progeronia Arkel1, 1953, is supposed to be also a synonym 
of this genus. 

DECIPIA Adtell, 1937 
.Type ~ecles: A,mmonitea dscipine8 Sowerb)", 1821 

Both the type specimen of Decipia decipiens, macroconch, end its mi'Cl'O
concha ma~h the diagnosis . of LioBphincteB;therefore the name Decipfa is here 
regarded as a junior synonym of the latter genus. 



PROGERONIA 'Arkell, 1953 
Type apecl.es: Peri8phtnCU8 PT~g~1"Qn v.on Amman, 11175 

This . genus -was introduced by ArlQill for' 'Kimmeridglan ammonites somewhat 
similar to UthacoceraB. Geyer (1961, p. 26) placed it in the latter genus and conside
red them as parallel branches; in turn, Enay (1966; p.582) regarded them as a dimor:
phfc pair. 

Here, Proge-ronia is tentatively regarded as a separate genus, a presumed ju
nior synonym of Liosphinctes. 

PLATYSPHINCTES Tintant, 1961 
Tyope epecies: .P!atJ,lBphtncteB peTptanaeu, Tintant, 1Nl 

'Dbis genus was introduced by Tintant for ammonites of the Trans.veI"sariwn 
Zone, characterized by rather rapid modification of coarse, bifurcate into tri- and 
quadripllcate ribbing, followed by progressive obliteration of sculpture. These forms 
are the microconchs of LWBphinctes (cf. Enay 1966, p. 582)' and Decipia, and the name 
Pkltvsphincte8 is here regarded as . a junior synonym of Liosphinctes. 

LARCHERIA Tintant, 1961 
Type lG)ecies: LaTche~ taTcheri Tintant, 1961 

This genus is. ,characterized by flnely-rlOoed inner whorls, which modify to 
produce an outer whorl with somewhat coarse and more widely-spaced primaries; 
the secondariesipr.f.maries, ratio increases up 1;0 3-4 on the Ultimate whorl. The 
smooth band obliterating ornamentation in the middle of the ultimate whorl is 
typical for this genus. 

Larcheria was regarded as a subgenus of Uthacoce-raB by Enay (1966, p, 528) 
and, as a macroconch, linked into a dimorphic pair with Disc08phincteB. The latter 
suggestion is right in .part and the viewpoint of Enay on subgeneric rank of Lar
cheria is accepted. 

Here, the author places these Oxfordian ammonites iD. the genus 
Lithacoceros, in which he recognizes' three subgenera: Lithacoceras s. s., 
Disc08phinctes and' Larcheria. In turn,' Liosphinctes is regarded as a ha
me(}morph of the former genus, ·and oomprisesDecipia, PZatyaphinctes 
a~dpresuma:bly Progercmia as junior synonyms. 

SYSTEMATIC DESCRIPTION 

Femiily Perisphinctidae Sbeilnmmm, 1890 
Subfiami.J.y Litru.coceratinae Zeiss, 1968 

Recently, Zeiss (1968, p. 50) created a new subfamily, Uthacoceratinae. This 
makes it possible to split the subfamily Ataxioceratinae Buckman, 1921, thebetero
geineity of which was stressed 'by Arkell (1957; p. L 322) and to extend the down
ward ranee of Uthacoceratinae to include all representatives of LithacoceT'a8 from · 
the Oxfordian. · . 

There is no point in includftlg the genus Liosphtncte8 in the subfamily 
Uthacoceratinae and therefore it is left in PerisphiJictinae Steinmann, 1890. 
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Genus LITHACOCERAS' Hyatt, 1900 
Type species: AmmOnites ulmensiS; Oppel, 1863 
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Diagnosis. - Dimorphic. Microconchs generally 10~i80 mm .m diameter. 
Inne1" whorls with sharp biplicate ribbing, ~hich contiilues up to the pElfistome or 
somewhat modifies into tri- and quadriplicate ribbing. Peristome with lateral lappets. 
Body chamber commonly 112 to 314 of whorl length. MacroconchS generally ' 170-
300 mm, oceasionaUy larger. Inner whor~ .with sharp biplicate ribbing, which mOOifies 
on the outer whorls to produce widely-spaced blunt priJnaries, and four to eight 
secondaries to every prim.a.ry db. Trend to ' smoothness of the final body chamber 
distinct. Peristome simple, oblique. Body 'chamber about 3/4 of whorl length. Con
strictions present in some species. 

Stratigraphic rmnge. - Middle Oxfordian - Lower Tithonian .. 

Se:x:uaZ dimorphism. The innermost whorls of the author's l!pecimens are ' 
crushed or recrystaJlized, hence in regard to the sexual dimoophfsm the following 
criteria were applied (after Makowski 1962a, b, 1971; Callomon 1963, 1969): 

1) forIlljJ are cim8ldered a8 complete when the increased denaitJ' of .epta, uncoUing 
of the umiltcua aDd moc1ltlcation of aperture and Sculpture of at least a half of the ultimate 
whorl are marked; 

2) macroconc.hs have at leaat one, ~ut not much more tha~ one, whorl more then the 
correltPondi·ng miaroconchB (mo11lh.ological one-whorl hiatus); 

3) ilJlller whorlB of both macro- and microconcilB are identical; 
4) both macro- and microconchB are pce.ent in the saJDe strata; 
S) the mtermelllate fonna are lacldng. 

Su'bgenus LITHACOCERAS Hytltt, 1900 
Type species: Ammonites ulmensis Oppel, 1863 

Diagnosis. - Mode1"ately involute, dimorphic ammonites, the macroconchs of 
which attain approximately 300 mm in diameter and microconchs · - 140-180 mm 
in diameter. Microconch peristome bears a short pair of lappets, ' macroconch peris
tome simple, somewhat oblique. 

Macroconch ornamimted with bifurcate, sharp and crowded ribs on the inner 
whorls, which thereafter gradually spread out becoming progressively thicker and 
dividing into 3, 4 and later 5, maximally up to 8 secondaries. Tendency to smoothness 
of the final body chamber is distinct. 

Microconch ornamented with sharp, dense ribbing. In the dimorphic pairs so 
far recogDized, the mia-oconch exhibIts bifurcate. ribbing up to the peristome. 
However, 1t seems probable that some microconchs may exhibit modification of 
bifurcate into triplicate or even quadriplicate ribbing. 

The external suture is fairly deeply incised and consists of five lobes, a ventral, 
first !ate!'al, second lateral and auxiliarIes, separated by saddles. The lateral lobe 
is deeper than the ventral and much large1" than the second lateral lobe. The saddle 
between the lateral lobes Is distinctly higher than that between ventral and first 
laternl lobes but narrower end with a less distinct biPartition. The saddle inside the 
second lateral lobe and the auxiliary saddles are arranged on a descending line. 

Strotigraphi(! range • .:.... Middle Oxfordian - Lowe1" Tithonian. 
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Lithacoceras (Lithacocerci8) kreutzi (Siemiradzki, 1891) 
(Text-figs 2-3; PIs 1-5) 

fl888. Ammontte. grandwle:r Quenstedt; QuetWtedt, p. 1136, Pt 102, Fig. 1 (non PI. lOO, Fig. 2). 
1l1li1. Pensphinc.te8 Kreutzi n.sp.: Siemiradzkl, p. tI, PI. I, FI,. t. 
1881. pensphtncte8 Mtndowe n.ap.: Siemlradzlal, p. G, Pt 21, l'ig. 1. 
1sts. PI!1'iaphtncte8 n.ap. aff. mtndowe Siam.: Choffat, p. 0, PI. 10, Fig. 3. 
1898 • . PeriBPhtncteB Mtnd"we Siem.: Slemlradzkl, p. lMo 
18119. PenBpMncte8 trichoplOCU8 Ge.mm.; Siemiradsk1, p. 273. 

f1817. PeriBphtncte. /crsutzi Slem.: Bo.nchae1R, p. lII, Pt .. Fig. 30. fl.". Peri&phtncte, aeneas var. plana Siem.; DOm, p. 139. 
[nem) 19$1. Ltthacocera8 aft. /creutzi Slem.: Spath, p. 4118, Pt 87, FJg. 9. 
[rum) IIM6. PeriBphtncte. (AriaphtncteB) /crsutzi stem.; Arkell, pp. lal, 1301. 

l8t16. LtthacoceraB (DtBcoBphtnctes) mtndowe (Siem.): Ens". p. 1135, Pt 37, Figs I, C; Text
-figll llr3, 1l1li. 

1986. LtthacoceraB (DtscoBphtncte8) 1crsutzi (Siem.): l!lOay, p. 1187, PI. 87, Figs 5, 7: Text
-ftpl" 18 .. 

[non) 1970. LUhacocera. (Dtscosphtnctes) mtndowe (Siem.): , BrOChwicz..LewlDski, Pt 8, Fig. 3. 

MateriaZ. - Fourteen specimens (fOur macroconchs,. ten mkroconchs). 
DeBCT'iption. - Macroconch (cf. Table 11). Shell involute in the inner whorls, 

Table 1 

Du. .. 1o .. I8I' D El 11 BID !I! 'fID 11 U/TJ .Rh ot r1ba 
por wtorl 

Z.wodau. Br e>a/204 /29'>1 ·20' 29'>.26 120.71 
293 76 0.26 - - 1" 0.49 280.28 100186 
23' 70 0.)0 - 101 0.4) 240')4 liCHee 
19'> 61 0.)4 4) 0.22 72 0.)7 200.44 BOI87 

16G:'9 60 ••• 16 

-~.-.-
~, 180 ·7' 0.)0 - - 112 0.44 2".24 

loonld. 8 oollaoUOII. 200 68 0.)4 42 0.21 7a 0.)9 2201)1 
160 60 0.)7 )9 0.24 62 0.)9 180.'4 

120186 
90.0.102 
BO.a.10) 
60.0.94 

I '010.8) -I. IDa.l:s· /81,11- /260/ I" 
260 ••• 28 

ad.ft4aId.'. j4e"U- 220:0." 

~~t~%.II/&":::!: 
1BOIO.44 
12010.17 

... 1-2/12 100.87 
80.90 
60:17 
40160 

lIu"', ~ 10/020 /102/ 
90 )2 0.)6 - - " 0039 /1oa/:o.9O 

" 27 0.:16 - - . )0 0.40 9010.90 
BO.e 
60:1) 

becoming evolute in gerontic stage. with a diameter of c. 300 mm. The whorl section 
compressed, elongate-oval. Inner whorls covered with dense. biplicate ribbing; the 
rib-curve rises rapidly and then falls rather suddenly from a high peak of about 
90 ribs per whorl between 8Q.-I00 mm. Decrease in the number of ribs is followed 
by progressive thickening of primaries and their division into 3, 4 and later 5 to 
8 secondaries. On the outer whorls primaries are marked in the form of swollen 
ridges close to the umbilicus. whereas secondaries completely fade away. Hence, 
the final body chamber is smooth except for node-like manifestations of primaries 

1 'l'he following abbreviations are used in all the tables (1-14): 

D - diameter of aliell, 
Ph - diameter of phragmocone, . 
H - whorl height, 
T - whorl thickness (width), 
U - umbilical dl.am~ter. 
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close to the umbilicus. Umbilical area more or less steep and smooth up to the, 
peristoxne; umbilical margin broadly rounded. On the specimen no. Br 02/204 (cf. PI. I), a slight uncolling of the final body 
chamber ,and overlapping of sutures are marked. Moreover, the peristome, simple,. 
oblique and preceeded by a wide constriction is preserved. The · above features. 
indicate that the specimen is, fully grown. 

.'-Microcanch (cf. Table 2). The whorl section high, compressed, almost parallel
-sided, thickest close to the' umbilicus; venter somewhat fiattened; peripheral .and 
umbilical margins rounded; umbilical area smooth and set at almost right angles. 
to the sides. 

Ribs fine, sharp, closely spaced (cf. Fig. 3), markedly prorsiradiate. All bifurcate
somewhat above the middle of the whorl sides. Occasionally some intercalary and 
Simple ribs occur. 

Shape of the rib-curve, as well as some modification of ribbing J.n the last: 
whorl of the specimen no. Ha 31149/42 suggest that the ultimate size attained by this
species was c. 150-160 mm in diameter. On the other band, one fully-groWn spe
cimen (no. Ha 49155),124 mm in diameter, WafJ found. Remarks. - The inner whorls of both macro- and microconchs, up to 70:-· 
90 inm in diameter, are very simil&: in dJmension and stylEr of ornamentation; trends·· 
of rib-curves are also almost identical (cf. Fig. 2). From a diameter of c. 70-90 mm. 
onwards, however, a chacge In sculpture takeS place in macroconchs, being expressed 
by a regular increase in the spacing of ribs and their modification. 

5 
100 

40 

1 ~L---4~0~~B*O---/.~~o~~t*~'--2~Vi~O--~~-~~~rn~~m=m~1.~~OO Diameter 

Fig. 2 
Comparative rib-curVes for macrocon'chs of the subgenus Lithacoce1'as s. s. 

Lithacoceras (Lithacoceras) kreutzi (Siemiradzki): 1 - (M), specimen DO. Br 021204 2 - (M), Specimen no. A 1-9/lS (GeOl. !Ita. PAN CracoW) 3 - (M), Pro!. H. MakowBki'.· collection • --'- (M). Jillecimen DO. Br 101020 11 - (m), hol~ (GeoL Mu.t. PAN Cracow, A-I-2I9), for comparison . Lithacoceras (Uthacoceras) richei (de Riaz): 6 - (M), apec.1men no. Br 01/003 1 - (1 M), BpeClm~n no. Ha 80/21 
LithacoceTas (Uthacoce1'as) grandiptez Quenstedt: B - (M), lect>Otype (Quenlltedt 11188, PI. lC13, Ftg. I), on the bams of drn 
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Table 2 

D:lM .. 1 .... /a/. D 1'Il B B/II !r '1/11 U U/II 10. 0: :ri11a 
~:r who"l 

"; ~t'f" ~t. •• 100 " ' )6 0.)6 24 0.24 40 0.40 100.110', 
d1~ •• 18' 41 110,91 )0,'2 
G.o1. Kwo. AI :reo"" 60174 
J. 1-'/./9/ ' 40161 

"r· J,!1Ji~· /81,,,. Ci - )2 0.)7 21 0.24 )4' 0.39 90,92 

::n: 11!1;. ~.J~;..1~" 80184 

J. 1-'/./&1/ 
70.0.77 

--'"-
ro:38 --Juo .. 6w, !la 49/" 120 - 143 I 0.)6 - - 1 4' 11910.124 

100 1)7 I 0.)7 - - 1)7 0.)7 110:0.121 

I 
100:0.1" 
80'0.99 --Jaroszd.r _ Ha ; j /49/42 14' ",.,)4 ,-

1)0 46 0.), ' - - " 0.40 140.,)2 
120"" 
100.97 

JU'Ou6", aa :1/49/47 100 - 34 , 0.)4 - - 40 0.40 100110) 
SOl )0 0.)1 19 0.24 33 0.40 80,8' 

60.68 --Bialrup190' !la 21/17 89 - ' 27 0.)4 - )2 0;40 80186 
6017~ 
'0,70 

1a,,04_1., B" 02/O7~ /9')/ 
90 - :>, 0.)4 - - " 0.40 9510.9) 

The differences between macro- and microconchs are well-illustrated by the 
compariSon of specimen no. BT 101020 and the type specimen of P. KTeutzi Siemi
l'adzki, 1891, both of similar diameters, c. 100 mm. The specimen no. BT 101020, up to 
the constridion at 88 mm diameter, exhibits omamentation and dilDensions typical 
,of microconchs.· Later its ribs still bifurcate but are more and more widely spaced 
which results in formation of a peak on the rib-curve (cf. Fig: 2-). The same is 
observed in th~ case of P. aeneas var. plana Siem. figured by Darn (1930, PI. 10, 
Fig. 5). 

It should be noted that the macroconch no. A 1-2/12 of Prof. Siemiradzki's 
collection was not described in his paper of 1891; 6ut ac'companying it is a label in 
Siemkadw's handwriting with the words "PeTisphirnctes KTeutzi, ZaJ8s". 

The str:lking reSemblance of the inner whorls of macro- and microconchs,' as 
well as common occurrence leave no doubts that they belong to the ~ speci-es. 

Affinities. According to Siemiradzkl (1891, p. 43) his PeTisphinctes KTeutzi 
differs from P. Mindowe in wider umbilicus with less steep margins and slower 
mcrease in height. Remeasurements of both ~-specimens show that there is no 
differences in dimensions. Moreover, rib-curves are very similar (cf. Fig. 3) and other 
differences noted by Siemiradzld result from deformation of the type specimen of 
P. mindowe. Hence, there is no reason for separating these forms. BecaUSi! of the 
page and plate priority, P. mindowe Siemiradzki is included into the synonymy of 
LithacoceTas kTeutzt (Siemiradzki, 1891). 

LithacoceTas kTeut:d differs from LithacoceTa8 Tichei (de Riaz) ,in being somew
hat more evolute and densely ribbed. 

The :rneeroconm differs from the species of the Uthacoceras pseudolicto-r 
group (cf. Koerner 1963) from the Upper Oxfordian.{Lower Kimmeddgian in ribs on 
the inner whorls almost two times more numerous, and secondaries/primaries ratio 
lower at 100-150 mm diameters and higher thereafter. 

The macroconchs. of LithacoceTas kTeutzi are strikingly similar to the lectotype 
of LithacoceTa8 (LithacoceTas) gTandiple:z: (Quenstedt) in Quenstedt (1888, p. 936, 
PI. 102, Fig. 1; exclusively) in the style of sculpture on the inner whorls, trend of 
rib-curves (cf. Fig. 2) and dimensions, differing in a somewhat more compressed 
whorl section and smaller size. Sculpture on the outer whorls of the latter is however 
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. Comparative rib-curves for microconchs of the subgenus LithacoceTcu s. s. 
Lithacoceras (Lithacoceras) kreutzt (Siemiradzkl): 

I - (m), bolotype (GeoL Mu.. PAN Cracow, A 1-2/9) 
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z - (m), ,,PeriBphincte8 mtndowe" Slem1radzld, type specimen (GeoJ. lIfUl. PAN Cracow, 
A 1-1/21) 

3 - (m),. epecd.men no. Ha 8118/a 
4 - (m), speclmen no. Ha 31/48/4'1 
5 - (m), lfl)eclmen DO. Br 02l0'1li 
tI - (m), speclmen so. Ha 8'1NI 
'1 - (m), epedmen no. Ha 49/H 

:to Ammonites lucingae Favre": 
B - (m), ho!otype (after Enay 11168, Text-fig. 188) 

Ll.thacocercu (LithacoceTas) richei (de Rlaz): 
11 - (M1, ilpecimen no. Br 011002, for comparison 
ID - (l' m), bolotype (after Enay 18811, Text-fig. 18B) 
II - (m), speCimen no. Br 02106'1 
lZ ~ (m), spec1men DO. Br 02/030 
13 - (m), specimen no. Kl 211136 

worn out, hence it may be argued whether or not all these forms belong to a single 
species. 

Occu1Tence. - Zawodzie at Cz~stochowa, quarry 2 (cf. Brachwicz-Lewi6ski 
1970), Transversariuin Zone, Parandieri and (?)lower · Bifurcatus Subzones; Mir6w 
(Transversarium Zone, Parandien Subzone); Jarosz6~ (Transversarium Zone); Zalas 
(Middle Oxfordian). 
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Lithacoceras (Uthacoceras) richei (de Riaz, 1898) (Text-figs 2-3; PIs 6-7; PI. 8, Fig. 1) 1888. periaphinctes richei nov. ap. t. r.; d:e RlK, p. 71, PL 15, Fig. 3. 
1888. Peri8phtnctes rhodGnicus Dum.; de Rlaz, p: 11, Pl 11, Fig. 2-
18119. perisphincte. rhodGnCC1U Dum.; 6iemiradzld, p. 844. 
1889. pen.phincta. luattan&cua nob.; Siem1radldd, p. aM. 

Tl.. Perisphlncta. luctngentle Pavre: Dcmn, p. 1 .. (pro pane), Pl " Fig. I (exclull1vely). 

18811. Llthacocercu (Dtecoephtnct88) richei (de Riu); Znay. p. _. IPL ft, :rJga J, 8 and .~ 

Text-figs 1_181, 185, la 111'70. Ltthacocercu (Dteco.phtnct88) mtndowe (Slem.); Brochwicz-Lewt6U1. Pi. 11, Fig. 3. 
MateTial. - Seven specimens (two macroconchs, five microconchs). 
Description. - MaCToconch (cf. Table 3). Large shell, involute in early stages,. 

evolute later, with ·strongly inflatted whorls. Inner whorls covered with dense,. 

Table 3 
_lido .. /W. ~ I'lL • -.pJ !Ir !/II 11 11/11 ••• If n. ,. ..... 1 
~. 11>' Oift)Ol 1;:' 240 

1861~ 1401. 
eo 11.2' - 124 

011 
260." 120.81 

ZZ8 n 0.» . 44 g:~: • o • aMIt,. .100.110 
1" " t." " 71 O. 210.61 ",~ ...... 1"1'" 

"""1'_, lIa 60/21 . 80 WlleU, .. ptaw 
lO.' 0." - - Z'I, 0..34 ::n 

biplicate, sharp ribbing. The rib-curve rises rather rapidly, an then gradually :f.a.lls: 

from a high peak of about 90 ribs per whorl between 90-120 mm. Decrease in 

number of ribs is accompanied by triplication and later quadriplication, as well as 

by progressive thickening of primaries. At 220 mm diameter, the secondaries/pri

maries ratio equals 4.0. On the final body cl1amher a slight tendency to obliteration 

of secondaries is marked. The specimen is almost full grown, wi\ich fact is evidenced 

by approximation of sutures. 
Mic-roconch (cf. Table 4). Slightly evolute shell with a diameter of 130-150 mm. 

The whorl section high, almost parallel-sided. Venter broadly rounded. Umbilical 

Table 4 
-1OU/WI D I'lL • BJII !! !ID IS ISID •• .-dn. ,. ... WIIe .. l . 
t;~~:iL tolJ - " 0.3' l6 o.~ , .. O.l' '4,).108 110.il 

110 41 0.31 22 0-.20 Jt ~:r. 
,40.,_ 100.89 

-621,.,01 sa..ii;i.. 100 

" 0 • .36 - - )6 1)0.106 

11>' 10'7 

120.,.· 
....... 11>'02/0.30 ill! 0.74 4' 0.)1 - ... 

4' o.~! 1JO." 10.74 

120 45 g:U .. .. 45 0.3' 1201110 60 ... ., 
." " .. ..... .. . " . ·o.,i 100179 

IUN'81I<, n 26/.16 128 0.7' 44 O.?! - .. ., 
o~ 128'0 •• 

to) ,. 0." - - " OJ 120'0 •• 10010 •• 
area steeply inclined, smooth. Diameter of umbilicus initially small, grad~ally . incre

asing up to 0.37-0.38 of whorl diameter in mature and gerontic stages. Ribbing 

almost exclusively bifurcate; 00 the final body cilamber, primaries an<! secondaries 

become somewhat flexuous and some intercalary and/or single ribs appear. The 

peristome formed by deep constriction followed by swollen single rib; relics of 

lappets were found. 



MIDDLE OXFORDIAN LlTHACOCBRAS AND LIOSPHINCTES 

Remarks. - In two inatances recorded, ceasation of sutures in microconchs 
()ccurs at 74 and 78 mm in diameter, respectively. However, in the case of the 
:specimen no: Ha 60121, there is no approximation of sutures. It may represent the 
:immature female form. 

Features of the inner whorls of micro conchs and of the macroconch no. Br 
.(J11002 are in common. Hence it may be assumed that bath these inicroconchs and 
maeroconch belong to the same species. 

Affinities. The macroconch is most closely comparable to Pensphinctes lucin
,gensis Favre figured by Dorn (1930, Pt 7, Fig. 2, exclusively); however, Dorn's 
:specimen is too incomplete for determination with certainity. 

The macroconch under discussion is somewhat similar to that of Ltthacoceras 
:kreutzi (Siem.) in shell dimensions and outline, but differs in that the primaries are 
more numel"OU9, more slender and subdivided into a smaller number of secondaries 
-(secondaries/primaries ratio equals 4.0 in comparison with 8.0 in L. kreutzi) on the 
.final body chamber. Moreover, a tendency to smoothness at the final body chamber 
1s more pronounced in the case of the latter form. . 

PeriBphintes berlier. de Loriol (cf, de Loriol, 1901, p. 78, PI. 12, Fig. 2; and Ena), 
1966, p. 422, Pt 21, Fig. 1) is somewhat similar in dimensions and the secondariesl 
/Primaries ratio, but differs in less compressed whorl section and distinctly different 
'trend of rib-curve. 

Microconcb is similar to that of Lithacoceras kreutzi (Siem.) in general shell 
()utline, differing in smaller number 0 ribs (cf, Fig. 3), broadly rounded venter and 
being somewhat more involute. Differences in trends of rib-curves are particularly 
well-marked in the 'Case of specimens exeeeding 80-100 mm in diameter. 

The author's sPecimens are somewhat more evolute than the holotype of 
Lithacoceras richei (de Riaz), but this difference falls within the limits of· intraspe
.eific variability. 

Occurrence. - Zawodzie at Cz~cbowa, quarry 2, beds 21-23 (cf. Brochwicz
·-Lewil'lski 1970), the Transversarium Zone, Parandieri Subzone; Jaworznik (plicatills 
:zone); Zaborze (Transversarium Zone, Parandieri Subzone). 

Lithacoceraa (Li"thacoceraa) sp. A 
(PI. 9) 

Material. - One microconch with peristome (two additional fragments of this 
:specimen are not shown in Pl 9), 

Description. - Macroconch unidentified. 
Microconch (cf. Table 5). The whorl section high, compressed, convergent, with 

'venter broadly rounded. Umbilical area high, gently sloping, smooth. Ornamentation 

Table 5 

<consists of bifurcate ribs, somewhat flexuous on the inner whoels, distinctly prorsi
:radiate on the final body chamber. Peristome formed by somewhat .swollen rib with 
Jappets, preceeded by weakly marked constriction. 
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Affinities. Simi18r to the lIl.icrocOnch. of Lithacocercu. kreutzi (Siem.) in number of ribs !it 100 inm d1ame~, differing in whorl outline and · whorl height markedly exceedi~ ~bnicaldi8meter at diameter of ioo nu:n. 
ClOse in dimensions to Ammonites rhodanicus Dumortier (filii!! , Enay. 1966. p. 546) and L. (Lithacoceras) , richei (de Riaz) but differs in style and density of· ribbing. 
Occurrence. - Zawodzie' at Cz~tocho'\Va, quarry '2 ' (ct. Brochwicz-Lewi6ski 1970), the 'IT6asversarium Zone" Parandieri « BifurcatUB Subzone. ' 

Subgenus DISCOSPHICTES Dacque;, 1914 . 
Type species: Perisphinctes aTUssiorum Dacque, 1905 

DiaQlROsis. - Involute to slightly evolute, discoidal, variocostate shell with a diameter of c. 120-180 mm. Maximal thickness close to the umbilicUs. Ribs densely spaced, prorsiradiate, bifurcate. on earlier whorls, later trifurcate and finally fasei-· culate. Rib-curve.gently sloping. Constrictions common, deep. ' 
Remar1ts. - Some equicostate (isocostate sensu Enay 1966) microconch~, formerly assigned here are transferred to Lithacoceras s.s. and Larcheria as the' microconchs of the latter subgenera. 
There remains a question of the sex of PeTisphinctu arussio1'um Dacque (thetype specimen) ·and other "tTue" Discosphtnctes. In fact, me of them such as Lithacoceras (Discosphinctes) Cracoviense (Siern!radzki), L. (Discosphinctes) sp. A of theauthor's collection, P. (DiscosphinCtes) subguanensis Arkell figured ' by 'Judoley. &. Furrazola-Bermudez (1968, Pl 43, Fig. 1; Pi. 44, Fig. 1) and others exhibit distinct. features typical for microconchs; whereas nothing certain can be said about the majority of specimens hitherto allocated in Discosphinctes, owing to their poor' preservation or incompletness. 
Disc08phinctes differs from the microconchs of LithacoceTas s.s . . and LarcheTia in general thickening of primaries on the final body chamber and their tri- and quadrifurcation, whichi'esults in sloping of the rib-curve. However, these' differences: are essentially limited to the last whorl, hence it may be assumed that the macroconcbtl of Discosphtnctes are very simil~r to 1:hese of Lithacoceras s.s. Hence, whether or not Discosphinctes is a junior synonynl of Lithacoceras is still an open question. 
One of the, specimens on which the . description of PeTisphinctes J eZskii by Slemiradzki waS based (SIem.h-adzki 1891, p. 47) appears to be an incomplete macroconch (cf. PI. 16), the affinity ,of which as well as the other specimens of Siemiradzki to Lithacoceras lis doubtful. 
StratigraphicaZ range. - . Middle Oxfordian, Transversarium Zone - ?Lower Kimmeridglan. 

Lithacoceras (DiscoBphin.cte8) cracovien.se (Siemirradzki, 1891) 
(Text4ig. 4; ,P1s10-11; PI. 12. Fi'Jl.2) 

1891. Peri8phtncteB cTacovtensU Bp.n .. ; SieIlliradzld, p. "It J11. 3, :ftp I, 4-(non] 1898. pertsPhtn'Ct88 aracoutenab81em.; de iUaz, p. Ill, pI. 11, riog. 1 (= PeTtsphtnctes (Dlchotomosphtnctes) elwabeth4e de R1az). 
1899. Per£sphtncteB 'letocl/mon 'Wa&gell1j ' stem1radzki, p. 246 • 

. Material . .:..... Fi~e spe~ens (JILicroco~Cbs). 
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Description. of the microconchs. - Moderately involute, discoidal shells (cf. 
Table 6) with a diameter up .t() 160 mm; heigl)tJdiameter ratio maximal at 100-
130 mm diameter and Iflightly decreases thereafter. Maximal number of ribs is reached 
somewhat earliel,". Ribs dense, bifurcating . <In earlier . whorls, trifurcating later and 
becoming fasciculate on the final body chamber. Umbilical area progrf;lssively larger 

Table 6 
-.-~ . 

D~""1'1III /.v: D Ph R R/D ~ '2/D _ u u/D ID. of r1b~ 
per .. horl 

Rolot.rpe!s Si ••• 1891, 1)2 - 46 0.)' - - 48 0.)6 1)2:0.7) 
~!;.) ~J c;.!o"!eol. 100 40 0.40 - - )7 0.:)7 100: •• 79 

70 2' 0.)6 - - 27 0.)8 80:0.79 
.I. 1-2./26/ .............. d 70:77 · 

60:72 

paratype
la 

Sl8m. 1891, ~ - 20 0.)4 - - 2) 0.40 '8.67 
1'1. )~ P • 4 Ihol. 
leus. U CRDO", 
.I. I-2./JU/ 

01u1:7l1~ Br 20/002 1'9 0.9' '" 0.)4 - - 62 0.)9 1'9.0." 
126 49 0.)8 )6 0.28 49 g:n 140.0.64 
11' 4) 0.)7 - - 4) 120'0.68 

100'0.71 
80,70 
'0.'9 

01 .. 1:711. Br 20/020 10) 10):82 
100 40 0.40 - - )5 0.)5 90:79 

80 l4 0.41 - - 2B 0.)4 8O:7B .. 
~:71 

Jaroaa61r. Ba 49/104 /1)8/ 80 1)8:0.~' 
1)0 47 0.)6 - - '0 0.)9 12010. a 

100,70 
120 44 D." 2~ 0.21 48 0.40: · 80:0.66 . . 

and less inclined, smooth on the last whorl. Constrictioos wide, deep, 2-3 in number 
per whorl 

Peristomal part of the specimen no. Br 201002 is. broken; however uncoiling is 
already marked. 

Remarks. - In his monograph on perisphincti.ds, Siemiradzki (1899, p. 245) 
included his species into PerisphincteB leiocymon Waagen (18'13-1875, p. 205, PI. 52. 
Figs 1, la.). In fact, these fOrins may be closely allied but specific identity seems. 
improbable. Moreover, Siem1radzki's measu~"ements were inaccurate and, actually. 
Lithacoceras (DiscosphimcteB) cra.co'Viense (Siem.) is distinctly more involute and 
d~sicostate at the comparable diameters than L. (D.) leioctl7nOO (Waagen). 

Occurrence . ......: Rudno and Mir6w (Middle Oxfordian); Olsztyn (Tr~versarium. 
Zone, Parandieri Subzone); Jarosz6w (Transversarium Zone). 

Lithacoceras (Discosphinctes) sp. A 
(Text-:-fig. 4; PI. -12,-Fig. 1) 

MateriaZ. - One specimen (microconch). 
pescription of the microconch. - Involute/evolute shell (cf. Table 7) with a 

diameter of 108 mm. Umbilicus deep with steep, smooth area and broadly rounded. 

Table 7 

ns-uiollll ir./I D 1Il R RID !r '1./1) U U/D 10. of r1". 
; per whorl 

z..wode1e, Br 0'/008 /108/ 65 
0,)61 24 

1M:92 
100 )6 0.24 36 il.)6 100192 

80.89 
68:86 · . 

,-I 
. 60,84· · 
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margins. Ribs very fine, sharp, densely spaced, bifurcate, passing into trifurcate on the final body chamber. Secondaries form a gentle sinus over the ventral side. Peristomal part is broken but overlapping of sutures is distinct. Occurrence. -- Zawodzle at Czc:stochowa, quarry 5, bed 24 (cf. BrochwiczLewitlsld 1970), Parandieri-Bifurcatus junction beds. 

Lithacoceras (Discosphinctes) sp. B 

MateTial. - One specimen (?microconch). Description. -- Moderately evolute shell (cf. Table 8) with a diameter c. 180 mm; Whorls subovate to subelliptical in cross-section, whorl sides somewhat inflatted. 

Table .8 

D1Mlllll .... '-!' D Plo. 11 11/0 'I 'I/O 11 11/0 , •• ot. 1'11>. 
per Whorl 1&-.18, k 021220 ~~I 114 
1",9'7 61 0.36 - - 61 0.40 160,108 1" 48 0.36 - - 56 0.41 120111' 
80.108 
60,94 
4010.68 

Umbilical area quite steep, smooth. Ribs initially sharp, dense, maximally up to 115 in number at 120 mm diameter, later more loosely spaced, coarser, tripartite. Septation ceases at 114 mm iD diameter (?approximation of sutures and uncoiling). 
Remarks. -- Perl&tomal part is broken and it is difficult to state whether ·the :specimen under discussion represents male or female sex. There is no tendency to 

90 

60 

~~~~~--~~~--8~~~-/~OO~~~~O~~/4~O~~1~60~m-m-
Dlommr 

Flg . . 4 

Comparative rib-curves for the 8ubgenus DiBcosphinctea Lithacocerll8 (Discosphinctes) cracouiense (Siemi:radzld): 1 - (m), holotype (Geol. MlIII. PAN Cracow, A I-W) 11 - par8'type (Geol. Mus. PAN Cracow, A 1-2IU9) 3 - (m), specimen no. Br 20/00.3 
, - (m), llpeclmen· DO. ·Br 20/020 
• - (m), specimen no. Ha 49/104 

Ltthacoceras · (Discosphinctes) sp. A: 
11 .... (m), epecimen DO. Br 0SIOO8 
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obliteration of sculpture, so typical for macroconchs of LUhacoceras s~, hence male 

sex may be inferred. 
Form very similar to L. (D.) subguanensis Arkell figured by Judoley & Fur

:razola-Bermudez (1968), differing in somewhat wider umbilicus and being more 

densicostate. 
Occurrence. - Zawod:Dl.e at Cz~stochowa, Transversarium Zone, Parandieri or 

Bifurcatus Subzone. 

Sulbgenus LARCHERIA Tintant, 1961 

Type species: Larcheria larcheri Tintant, 1961 

Diagnosis. - Dimorphic. Microconchs, up to 100 mm in diameter,. occasionally 

18rger, with fine bifurcate ribbing up to the peristome. Peristome presumably with 

lappets. Maeroconchs, up :to 180 mm in diameter, oceasionally mare, generally finely 

. :ribbed on inner whorls; final body chainber usually more coarsely ribbed and with 

smooth band obscuring point of furcation; the secondaries/primaries ratio equals 3-4 

for the final body chambe-. Per.lstome simple, oblique. Constrictions present in some 

species. 
StratigraphicaZ range • . - Middle Oxiordian, Transversarium Zone. 

Lithacoceras (Larcheria) cf. latumbilicatum Tintant,. 1961 

(PI. 13) 

11161. Larcheria tatumbmcata !Jp. n.; Tintant, p. 131, PI. 2, Folg. lI. 

Material. - One specimen (macroconch). 

DeBcriptionof the macroconch. - Moderately evolute shell (cf. Table 9) with 

compressed, higbwhorls. Venter rounded. Ribs on the inner whorls fine but innu-

Table 9 

. . . 

merous. Smooth band obscuring point. of furcation gradually spreads out whiCh results 

in smoothness of the final body chamber except for the venter and the area .close 

to the umbilical margin. Deep ronstrictiOntl ·marked close to the perilitome. Aperture 

simple, oblique. 
Occurrence. - Zawodzie at Cz~tochowa, Transversarlum Zone, Parandieri or 

lower Bifurcatus Subzone. 

Subfamily Perisphilictinae Stei!nmann, 1690 

Genus LIOSPHINCTES Buckman, 1925 

Synonyms: Decipia Arkell1937, Platysphinctes TiIitant 1961, 

. ?Progeronia Arkell1953 ' 

Type species: Liosphinctes apolion Buckman, 1925 

Diagnosis. - Dimorphic. Microconchs, 100-180 mm in diameter, ornamented 

with coarse, crowded rectiradiate ribs on the inner whorls; body chamber usually 

more coarsely ribbed with primaries which obscurely trifurcate; appearance of 

intercalary ribs somewhat increases secondaries/primaries ratio. Body chamber 3/4 

of whorl length. Macroconcbs genet'ally c. 250-300 mm in diameter or more. Inner 
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whorlsprnaroented eimilal'ly as in microconchs. On the outer' whorls, primaries are 
progressively more loosely-spaced and coarser, dividing into numerous secondaries. ' 
Tende~'Cy::tolUnOothness Qf the last auar1:Pr of the utimai-P 1lThnrl is distinct. Aperture 
simple, ,obllque. " 

StraUgraphic range. - Middle Oxfordian - LowEli" Klmmeridgian. 

Liosphinctes laevipickeringius (Arkell, 1939) 
(PI. 8, Fig. 2) 

1937. perispMnctea (ArilpMnctea) ~. novo aff. plclcerlnQiU8 Arkell, p. ~7. 
1939. perisphtnctes (Artaphtnctes) laempiclceringtua Bp. nov.; Arkell, p. lt2, Pt 30, ~l1S 4-f 

(7 Pl:P '1-3): 'Pt.- aa, Fig. 8: Text-fig. 46. 
1960. perisphtnctell (Uoaphtnctes) laempiclcertngtu8 Arkell; caiIomon, !p. 192. 

71961. PlatllsW,tuct&a ,peTpI4~,tu. ien. ,&Dd sp. noy.: T1nt~nt, ,p. 1111, Pl. l, .F1g. 7. 
1968. ' pert8p~tnCt •• , (~tq.phtncte8). cf. lcIempiclceringtua Arkell: Ena:v. D., GO. Text-fi", lt11. 

?1984L Pllitll.;phtnctei pe,.pll1!i'1tu* T1n~nt: Ena,.; p. 5H. 

Mater.ial. ,~ Nines~eI).S (seven macroconchs, two m1crocon~I , 
Description. - MaC1'oconch (cf. , Table 10). Large shell, 'up to 400 mm in dia

meter, with whot:ls Wt1al1y subelliptical and later suboya~ in oqtline; wborl sides 

Table 10 

D1lII118101111 1&1. D 1'1> B BID !! 'lID v v/D .0. ot :r:l.ba 
por nod 

1I1:r6w. 1 OM.) IU?I 
0;..28 

/1971." 

'" '4 49 0.26 " 0.48 1,60.37, 
162 ' 48 0.30 - - 78 , 0.48 ,20." , 

80." 
" 

1&wa4s1e,02/O" 280.41 
/4001 240.44 
282 74 0.26 66 0.23 146 '0.'2 200.47 
261 71 , 0.27 - - 1)4 0." 160.49 

120. " 
90.0.'6 

ClIom. IJD01 /225/ 210 220,)) 
21) " 0.28 '2 0.2' 107 0.'0 18010.'8 

140.0.45 
',100.46 

Cbom, .f./OO1 /24'/ 
217 '9 0.27 ,) 0.24 107 0.4' !IJ.o.'2 

818_loe, ,!la 21/47 )38 220 76 0.23 ." 0.22 1., 0." ')8.0.29 
'00 76 0.2' - .. 16) 0.'4 )00.0.29 
170 " 0.)1 - - 80 0.47 '240.)1 

1601~ , 
100.48' 

". " 

s<>mewhat flattened. Umbilicus relatively narrow, with umbilical wall gently sloping. 
smooth; umbilical.margin broadly rounded. " 

'Ribs biplicate on the inner whorls, about 50 in 'number, , triplicate later. 
Appearance of intercalary ribs results in increment of the secondaries/primaries ratio 
up to 4.6 or even 5.5 , at ,2~260JIlm diam~r~ Sculpture distinctly fades away on 
the final body chamber. 'Aperture simple, qbllque. ' 

Mtcroconch (ct,' TabIEl"11). Moderl1tely evolliteshell With a diameter of c. 
160 mm. 'Whorl seati6n initiallY sube:Wptical, later distinctly compressed. Venh:al and 
umbilical margins broadly, rounded. Venter ' wide, rounded. Ribs bifurcate, strong 
and somewh~t: p,rorsiJ;!I;Qtateon ,in:l;ler whorls, distinctly rectirad~ate On the outer., 
Appearance of intercalary ribs and trifurcation results in a secondaries/primaries, 
ratio over,,3 tp. ,4,on:,outer:whorls. Sculpture bec,omes obliterated on the last- half ot 
the final , bpdy, ~hamber wlUcll attains about one whorl in length. 

",The $~yle of, scuJp~1.U"e, rib density and dimensions suggest that the microoonchs: 
described by ',Tintant '<l96l~ "under the name PZatl/sphincteB perpZllnatuB, are the 
~orphic . cO\:lnt~rpartsof 'L. ,Zae'Vipickeringius ,Ark-ell. 
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Table 11 

_IoDII 1rsI' D Ph • II/D !! !!/D U ' U/D : ';;:r ~m~ . 
lI:1r6w, Br 10/02) ' / 17., 100 '4 , 0.)1 )8 0.22 78 '0.4' 140 ••• 32 

1)7 42 0.)1 - - 62 0.4' 120' •• )9 
107 J4 0.)1 - - '1 0.47 100.43 

110.47 
60.49 
40.4&., 

_laolra D8&1' ZaW'1o:role, /t1,/ 7"" !!r 1/)111 . r~ 21 0 . )0 22 0.30 )4 0~48 . 60.40 

Affinities. Sculpture and trend of rib-curve for L. ztnki figured by Choffat 
(1893, p. 31, Pl 41) are almost identical 8S these of L; Zaevipickeringius ' Arkell, but 
amount of material is still insufficient for estimate whether or not L. laevipicke
ringiU8 fall within the limi1s of intr'aepeciflc v~iability -of the fo~e~ ~pe~es. Also 
differences With L. /iPQlion Buckmeln are unclear. ' . 

There is alSo striking similarity to Ammonites ZictOT evolutU8 figured by 
Quenstedt (1888, p. 957, 'Pl 105, Fig. 2) and llarUcuiarly to ijl~ form ' Identified as 
L. (Lithacoceras) evolutum (Quenstedt) by Koerner (1963, p. 362, PI. 22, Fig. 2; Text
-fig. 59). The differences seem to be confined merely to bigher evolumess of the 
latter forms and it may be argued whether or not the whole grbup, L. linki (Choffat), 
L. apoZion Buckman and L. laevipickeringiu8 (Ark ell) are junior syD.onyms of L. evo
lurum (Quenstedt). 

OccurTence. - Zawodzie at Czi:Stochowa, quarry 2, bed 23 (cf. Brochwicz
-Lewiflski 1970), Transversarium Zone, Parandieri Subzone; Mir6w (Transversadum 
Zone, Parandieri Subzone); Choroti and Blskupice (Transversarium. Zone); Wysoka 
{Middle Oxfordian, presumably Plicatills Zone). 

Li08phinctes cf. berlieri (de Loriol, 1903) 
[PI. 14) 

1903. PeriBphtncte8 berUIIri Bp. n.; de Loriol, p. 78, PL 12, Fig. 2 (l~e), (1 pI. 9). 
11930. Perlsphtncte8 berlterl de Lor.; Doni, p. 168, pL IB, Fig. 1. 

1968. PSTtsphinctes (Ltosphincte.) berUerl de Lor.; Enay, p. iD, pI. 111, I'1g. 1; Text-tIgI120-121. 

MateriaZ. - Seven specimens (six macroconchs, one possible microconch). 
Description. - Macroconch (cf. Table 12). Moderately . evolute, large form with 

,8 diamefer cif c. 300 mm; whorl section initially subovate and ovate to ,elliDtical in 
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mature and gerontic stages. Umbilicus moderately shallow, with umbilical area smooth, gently inclined and umbilical margin rounded. 
Primary ribs .initially dense, coarse, bifurcate, and later progressively loosely-spaced and tlrl.cker. The secondaries/primaries l"atio over 4.0 at 160-180 mm diameter. On the final body chamber first secondaries and later primaries disappear. Aperture simple, oblique, preceded by wide, shallow constriction. 
Microconch (cf. Table 13). A single specimen from Zawodzle (Br OS/200) is possibly the micro conch of this species. It is 127 mm in diameter, moderately evolute; 

Ta ble 13 

_lou/Jal. -D ill • ~ "~ '#D • vI» .0. O~' 1'1_ 
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whorl section somewhat lnflatted, convergent; venter side wide, broadly rounded. Ribbing initially bifurcate, coarse, changes into tri- and quadriplicate on the body chamber. Essentially the inner whorls of both macroconchs and the microconch are very similar. 
Remarks. - L. berZieri (de Lariol) differs from L. Zaeviptckeringius (A11k:ell), L. linki (Choffat) and L. apolion Buclanan in being more densicostate and in more wavy rib-curve. In turn, the outer whorls of L. cumnorenns Arkell are more densicostate and finely-ribbed than those of L. berlieri. 
In the case of the microconch in question, an almost identical form with the peristome preserved and measuring 195 mm in diameter was found br Dr. R. Gygi (pen. int.) in the Transversarium Zone of Switzerland, and identified as Progeronia sp. 
Occu1'rence. - Zawodzie at Cz~tochowa and Mir6w (Transversarium Zone, Parandieri Subzone); Biskupice (Transversarlum Zone). 

Liosphinctes decipiens (Sowerby, 1821) 
(PI. 15) 

182.1. AmmonUes deciplen8 ep. n.; SoWerby, vol. ' I, 'p. 189, PI. 1lM; re1lgured by ArkeU (19S'T. PI. F; 111118, PI. Ill, Fl,g. 4; 1l1li'1, :rIg. fIll). . 1899: PeTi8phinctes bonaretu &po n.; Slem1r.ach:kt, p. :139, PL 25, Fig. 61. rum. PeriBphtncte8 Bp. lIlov.; Wege)e, p. 118, PI. 3, ng. 8. 
1987. Decipia dect.piens (Sow.); ArkeU, p. 44, pI. F, Flga I, II (holotype) and (T) 3-4. 194'1. Dectpta dectptens (Sow.); Arltel1, p. 370, Text-figs 1311 and 133. mOo Peri8phinctes bonaretu (Siam.); Brochwicz-Lewifuifld, Pt 8, Fig. 2. 

Materlal. - Two specimens (m1croconchs). 
Description. - Evolute shells with a diameter up to 120 mmj whorl section rather compressed, thickest close to the mnbilleiIBj lateral sides somewhat flattened. 

Ta hIe 14 
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Ventral and umbilical margins broadly rounded. Ribbing bipllcate on inner whorls, 
triplicate on the outer. Appearance of intercalary 'fibs results in the secondaries! 
Iprimaries ratio approximating 4.0 at the diameter 100-120· mm. 

Remarks. - The hoiotype and the specimen figured by Arkell (1947, Text-fig. 
133), as well as Siemiradzk!'s !PI)eCimen identified as P. bonarelZi (cf. Siemiradzkl 1899, 
Pt 25, Fig. 42), represent the macroconchs of this species. The author's specimens. 
(Brochwicz-Lewiflskl ~970, PI. 8, Fig. 2; and PI. 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 mlcroconchs of this species. The 
inner whorls are not preserved in specimens figured by Ark~ll everywhere, except 
for two nuclei (Arkell 1937, PI. F, Figs 3-4); these nuclei distinctly differ from the 
inner whorls of Siemiradzkl'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 striking resemblance between the micro conchs of 
Liosphtnctes ZaeVipkkeringluB (Arkell), formerly identified as PZatYBPhinctes perpla
natus Tintant,· and the microconchs 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. It 

Platysphinctes ovatis Malinowska (1970, Text-figs 2--4 and Pt 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. 

Occurrence. - Zawodzie at Cz~stochowa, quarry 2, bed 30 (cf. Brochwicz
-Lewiflski 1970); Skrajnica (Transversarium Zone, Bifurcatus SllIbzone). 

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 macro conchs. In 
the instances of dimorphism identified or presumed, inner whorls of both 
sexes are practically indinstinguishable in sculpture. DiHerentiation in 
sculpture is limited to the la~t whorl at the miC!oconchs and almost two 
at the macroconchs. Both these groups of macro- and microconchs are 
assigned to the suhgenera Lithacoceras s.s. and Larcheria, respectively. 
The microconchs of both these sulbgenera are transferred from Dia
cosphinctes. 

It appears that the microconchs of both Lithacoceras s.s. and La1'
cheria hitherto identified are equicostate (isocostate senm 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 'maCl'ocO:nch' seems to be' confined to ' the 
ultimate whorl of the former. "<;>n th~ basiS' o~ general dimensions, ' style 
,of sculpture anQ size' attained by: '. particular :r;'~pr~en~tives,qf Discos
.phinctes it may be assumed., that their diInorphic. ,coun.terparts were .c . 
. 300 mm in size and were eharacterizedby seulpture and ,dimensions very 
close to those of Lithacoceras s.s. Therefore ' Discosph'inctes is tentatively 
:retained as a subgenuB of Lithacoceras and whether ot not it is' a junior 
.synonym of this genus is still an (jpen question. In the' Case ot Dis
cosphinctes sp. A, exhibiting gerontic features . and at:tain~g l;>arely c. 
11~120 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 roetin the case of the genus 
Lithaeoceras. In the genus Liosphinctes,' on ' the other . hand,,' dimorphimn 
was recognized in 'the species L. laevipickeringius .(Arkell) . and. L. deGi
.piens (Sowerby) and presumed in L. cl. berlieri (de Loriol). The macro
.conchs of this genus bear a striking resemblance to Lithilcoceras in the 
,style of ribbing and dimensions of the outer whorls, distinetly 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 chamber in Li08phincies. Hence, 
the similarity of the ,macroconch$ of 'both genera may be explained by 
.homeomorphism. If thls is the case than the . abundance of rep:r;'es.entatives 
,of the genus Liosphinctes in the deposits 'of the' 'BlfurcatusSu-bzone 
allows us to assume that somewhat younger perisphinctids identified as 
Lithaeoceras s.s. by Geyer (1961) and , Koerner (1963) ' ate 'honieomorphs 
-of this genus and ;belong' to Liosphinctes. 

It should be noted that Geyer's' (1961)intezl>.r~tation"'OfLithacoceras 
was questioned. byZeiSs (1968, p. 48) ' 'and 'subSequently by Barttz {197-o, 
::pp. 38 and 41) who · hold that no Kimmeridgian' (nor olrler) ''Pei1-gphililctid 
found' in' Germany fulfill the diagnosis' of thiS ' geiriusandthey iilterp,ret 
'Geyei"s form~ as macro conchs Oi Progeroniri. ' Moreov-er~ interpretation of 
Ammon.ites achilles d'Orbigny (= Lithacoceras ' s~s. according' to . Geyer 
1961), as representative of the genus DeCipiiL by· Loreau & Tin'tant (1968) 
is a nota1ble example. 

THE ORIGIN OF LITHACOCERAS,AND LIOSPHINCTES 

The genus Lithacoceras is represented in the Oxfordian by its three 
.subgenera: Lithaeoceras s.s., 'Larcheria and Di8c08phinctes.', The data 
.available show that the former two appear almost simultaneously in the 
Plicatilis Zone, Antecedens Subzone in the sulbmediterranean province. 
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T~e third,' Dj8co8pMnct~8, appears somewhat later, in ' the upper part of' 
the Par81}.dieri.Subzone) Tran&verslU"i1.l..m Zone and pr~suma'bly represents 
sige.Jbranch of tll~· microconcbs QtLi~'fl,q.coceras s.s. 

The Oxfordiari representatives of .. the genus Lithacoceras form a 
group well-separa1:ed from all otherc6ntemporaneous . perisphinctids~ 
The differences ' are not limited. to their .. peculiar sculpture, hut are also
expressed' . in . trends to' involutness and disooidal whorl~utIine. Such. 
strong manifestation 'of differentiation rises the ' question of whether or 
not Lithaeoceras 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 & a!. (1967) and Brochwicz-Lewiiiski (1970) from 

. the Pli'catilis Zone, Antecedens SU'bzone of France and Poland, respecti
vely. Further studies carried out by the present author have shown that 
microconchs attributable to' Lithacoceras S.s. and Larcheria are quite
frequent in the Antecedens Subzone of the Polish Jura Chaip. Unfortu
nately, present knowledge of the peiisphinctids of the Cordatum Zone is 
insu'fiicientf-or &n:unequiv()CQI a.ns~~r t~e above queBtion. 

Of theperisphinctids -of. the Cordatum Zone, the group of Peris
phinctes mazuriC'Us·Bukowski.(l887) and·allied forms may 'be consid.ered 
as presum8fble ancestors of the microcOnchs of Lithacoceras. The idea of 
such affinity is not new; arid was expressed already by Bukowski (1887, 
p. 158) and later by Schfudewoli (Hi26, pp. 500, 513). There is also BOme 
similarity between certain La~cheria ' and sexual dimorphs of P. mazu
ricUB, the group of . P.. Co/'$OciatuB Bukowski (1887) (cf. BUkow9ki 1887, 
PI. 5, Fig. 4, and· Lithacocer.as. :(Lq.rch,eri(l)ct. latumbilicatum Tint. ir.t 
PI. 13 of the' present paper)". However; it should be remembered that such 
affiliation 'W~ strongly' questi6ned 'by-Arkell J1937, p. L). ·· 

The ' inv~sion of ' LithacOc~aS ~ni the 'l'ethys northward carmot be 
unequivoc::ally . ex<;l1l:ded~ During the ,¥tddleand Upper Oxfordian the 
rep~esentlltives of thi~ genus are quite . numerous in France, Germany. 
Poland and in the Tethyan are~, .whereas there is no reliahle record of 
their occurrence . further to -the . north. The 'decline of · this 'pop,ulations 
begins In the lowermost Upper OXfordian and Lithacoc'eras (Lithacoceras) 
gigantoplex ·· ··(Quehstedt) 'arId " L. (?Lithac.o.cer.as) virgulCttum (QuepStedt) 
seem to · be the last sUlt'vivants .~~ . the north, ' WhereaS. !further to the 
south th~ .·r~Qrd ·of·the ':ac~repce .rA.·Lit~9~~iz". ~~~ms more compl~te, 
e.g; in -Cuba (Judoley & Furr~la-Bermudez . ~968), "!(ugoslavia (Andel
kovic 19$), and Iran (Lithacoceras (Lithacoceras) sp. in: Sestini & Asse
reto 1'970, ' PI. 21';' Fig. -I) from' the' Lower Kim~ridgian or uppermost 
Oxforoian. An abundant occurrence of 'Lithacoceas in the Lower Titho
nianof. Germany (cj .. Berckbemer&:'H6Ider·19'59,'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 0CCUIl' since the Plicatilis Zone, Antecedens Suibrone, up to the 
Platynota Zone (Perisphinctes sp. novo in: Wegele 1929), with almost no 
modifications in sculpture nor dimensions. 

. According to Tintant (1961). these micro conchs are striikingly similar 
to some Chojjatia of the Callovian. and particularly to· C. waageni Teis
seyre. It may be added that they are almost indinstinguishable from 
... Peri8phinctes neumayri" in SiemiradZ'ki (1899, p. 298, PI. 22, Fig. 23 
.and PI. 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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W. BROCHWICZ"LEwmBKI 

AMONITYZ BO,DZAJOW LIT:riACQCERAS . BYAT!'. 1900, 
I LIOSPHINCTES BUCKMAN, 19Z5, 

ZB SBODKOWEGO OKSFOJinu .rU.Y POLSlDEJ 

(Streszczenie) 

W pracy opisano amonity z :tOdzaj6w Lithat:ocer~s :ayatt, 1900,(z wyr6Znie" 
niem trzech podrodzaj6w: " Lithacoceras : u.~ "Larcheria' Tintant, 1961, i Disc06phinctes 
Dacque, 1914) oraz LioBphtnctes Buckman, 1925, ze ~rodkowego oksfordu (poziomy 
Perispblnctes pl1catilis i Gregoryceras transversarium) Jury' Polskiej (fig. 1); Wyka
zano ponadto, ze rodzaje Decipia Arkell, 1937, Plat'llsphincteB' Tlntant, ' 1961, oraz 
prawdopodobnie Proger()1lia Arkell, .1953; SJl synon!mami Liosphinctes; . 

W obu opracowailychrodzajach udalo ' si«: ro21pOznac· dyniorfizni: plciowy, co 
w konsekwencjl pozwoli!o na zinterpretowanie podobienstwa zeWn~trzilych skr~t6w 
makrokonch· Lithacoceras S.S. i Liosphincj:es jako przejawu homeomorfizmu. W . tym 
iwietle wydaje sif:, Ze g6mooksfordzlde i kimerydzkie fQrmy zallczane prze~ Geyera 
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(1961) do podrodzaju Lithacoceras S.B. BIl talde homeomorfami i w rzeczyw1stoAci na
le:!, do LiOBphtnctes. 

Dwukrotne pojawienie Bi~ form z rodzaju Lithacoceras na obszarach prowincji 
6ubmedyteIlt'ailskiej, a mimlowic:le w oksfordzie «az powt6mie w tjtooie, pazwala 
przypuszczac, :!e jest to rodzaj wywociZllCY' si~ z prowincji medyterrailskiej. Przy
puszczenie to zdajlllSi~ potwierdzac dane z literatury 0 wY~aniu lltakoceras6w 
w g6rnym oksfordzie i kimerydzie Kuby (Judoley & Furrazola-Bermudez 1968), Ju
goslawii (Andelkovic 1966) oraz Iranu (Sestini & Assereto 197Q). Rodzaj"IJosphinctes 
natomialft wywodzi si~ najprawdopodobnlej od keloweJskiego rodzaJu ChCYjfatia i juo 
dotti konserwatywny przechodzi at do ldmerydu. 

Instytut GeoZoQii PodBtawowej 
Uniwerst/tetu WarBzawBkiego 

Warszawa 22, AI. Ztoirki i WiQu'l1l 93 
Warazawa, w· marcu 1972 r. 
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