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ABSTRACT: The CaIloWBIIl bioiltralllgmphy of the soo.them and western. mru:-g.ins 
of the Holy CrOss Mts is discUssed in detaful. The presence has bean observed of all 
"the CaDovi:an WIles, exoeptmg the Mo" macrocephalus ;referable to a S'bratlg;raphic gap. 
The .documented .zones abOUnd :in a It".ich ammonite :lia.una, occllot\t"1iJg as. a :t"IlIle .in 
nOOudu or ~omerat}c seddments which display stratigraphdc condensa1iion, aIJd 
.often oontal.n a mixtuore of ammonite remains from more .tban one zone. Some 
ammandte spooLels of s:liratiglraphic value are described and fig.u.red 111 the cllapter on 
paleontology. PaIt"I:fIcouIl. attein.1Ilan has beetl1 gi'V'Elll1 to species kom genus PeZtoceras, 

so far :not described or figUire(i in the Polish literature. 

INTRODUCTION 

Pape.rs by (LewiD.ski (1908:aJ, b, c, 1912) iaItlId Swidzinski (1931) also the 
reports by Czarnocki .(1925~ 1926, 1927, 1928) are the ea1'!1.iest publiCations 
dealing Wilth the stTatigraphy of the Middle Juramic deposits iJn· the 
sautherrnund w:esltetrn margins of the Ho!I.y Cross Mts. These authors men­
tion few fod rema'ins from the CaHovian sediments of the aIbove 8il'ea 
·but 1hey w:11iscusLs ·rather ftil[y tlhe CaUovian de.posits. 

During ll"eCent y.ears, the lltlhology and strati.graphy Off the J urassic 
- i.a. tlhe C·aUovian - have been rovestig.aJted by Peszat (1960, 1964), JUIr'­
kiewiczoWla (1967) and Filonowicz )1965) (Fig. 1). 

StudJi··JS confined strictly to the biostratigraphy of the Oaltlov.ian in 
the area WJ.?dell" oonsider.aiion 'have been canied out ibetween 1962 aml1970 
for mas1lel"s degree papers in the I,nst'itute of Dytnamli.c Geology of· tlhe 
Warsaw Univermty (see Siemi~t'kowska-G.iJZejewska 1972) and indlividualily 
by the wriil:er (Sdemi~tkowSka. 1~7; 1969). 
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Pntiems connected wj)Ih the sedimentation of the partrou.lar stra­
tigTaphic members of the MiddleJuraSs~c, . 8ilso with the paleogeography 
of this Epoch in the southem. ana w:estern margms of the Holy Cross 
Mts have been discussed by the Wi1".ilter (Sdemilfl'kowSka-GiiiejewBk.a 1972)_ 
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Geological sketch map of the south-west mMgin Oil the Holy Cross Mts (without 
Caenozalc) 
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ACCEPl1ED STRATIGRA:PHIC SUBDIVlSION 

The str.eJtigraphic subdivision of the CaHovLan accepted by Ith~ writer 
is 11hat reroommended by the StmUgraphic CoHoquia of Wxemburi (1962. 
19~4). The Luxembourg (English) stratigraphic sulbdiv.ision differs in s0-

me r~ from rthat of RbZyck.i (1953) ·now currentlly aiCCepted. iln Poland. 
The main dif,ference lies in other names given to the ammonite 2JOIles. 
i.e. :in a .di!fferenrt; choice of the index ammonirte speciES (Tab. :1). 

The assemblage of ammonite oSIpecies and their time sequence Itn 
the OaHoV'ian prof.illes of England (where the gtratotype of this stage has 
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Table 1 

Oomparative table CIf the 6tratigraphic aubdivdlaiOD of the CalLoIvIIan acoor~ to the 
Polish proposals and the Luxembourg Colloquia' 

Pol1ab .ub41T1.1~ Luz8mbureuiaD·.Ub41T1aloD 
/R66,Ja1d. ~ 9". Cal1ko •• 1ra 1967/ /.LWI:se. re 1962, 1964/ 

stap Sub. tap Zou.· lIonea Subot ... St ... 

Lo .. r C~oo.raa· .p. .p. C. OOr4atllll .j 
I Lo .. r "g 

! Qu. praaoor4atu. Qu. m&1'1&a 
0 

11 "g 
0 D1n8iaD Qu. lubertl Qu. lAmbs2't1 ~ 
0 

Oppsr 
Qu. flez1oa.t&t1m P. athlet& 

1:. 4unoui 

I1pper 1:. pallID: ' i .. oorODatua 
j 

1114clle ~ ! ..... ... 
~ 1:. 3&8an K. 3&8011 .. I ... u ... • -' -u 

S. oallOTune8 S. oalloT1enae 
Lo .. r Lo .. r 

•• tnloua ... .aoraoepbalWl 

been worked out - vide COOllamon 1955, 1962) are nearly identical with 
those throughmvt Po1end: in the Krak:6w-Cz~howa JUJrIa Highland 
(R6Zyclm 1953, 1956, 1960), as weiJJJ. as !in :the margins of the Haly Cross 
Mts am .in the Polish LowlLand (C8!likowska 19159, 1'964, 1965, 1966, 1967). 
The ,time sequence of most of the corresponding index ~ecies are iden­
tical !in rthe Pa1JiISh. and! Eng'lish S'Ubdivision (comp. Tab. 1). There are, 
hQwever, diffe:rem.ces mentioned above, also controversLaJ. opinions as te­
garos the CaBov.tanlOxfordian !boundary. 

'In both subdivision the Bathonian/CaaIovian boundm-y runs between 
the Clydoo:vi'Ceras d8scus Zone and the Zone indicated by ·the Mac:rocepha­
lites lBIDm.oni:te assemblage :and 1fu.e fimt Reineckeia species, i.e. from the . 
sppea.mnce of Macrocephalltidae and Remeckeidae, the two grealt am­
mc:mite families, and tlhe beginning of migration from ·the sub~ areas 
.into north-western Europe of .two oth~ ammonite fanillies: the Kosmo­
ceratildae and CatrdIiocerartida.e (camp. CaiI.loman 1962). 

In the Polish subdivision, -the M. ,typicus zone co.r:respands to the 
lowermost CalJI.ovian Macrocephalites mauocephalus Zone. The ·time ;range 
of species M. typicus Blake haS not; so far, been determiDed. Its occun-ence 
in . the upper pari of the lowermogt Callovian zone has been observed 
.by Tintam & Thierry !in :Bw:gUndy (1967), while Rtiget-Perrot (1961) 
.menttions it from the Middle CalIiovialn.Though neither dOes t1:le species 
M. mac'J'ocephalU8 (SchlQ.theim) CeOOomon occur Itlhroughout the Zone 
named 'o8if1ler it .but· only iln iUl ilower part, yet, in the writer's opiWonj ill; 

seems mare oonv.e:nienlt to recognise irt as the 1.ndex species of dlhe mbove 
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zone (zone sensu abstracto), taking into accoWlt the J.ong <tradition in the 
use of Jthis name .. 

The index species and the time mnge of the two following Zones -
Sigalocenls oalloviense and Kosmoceras jason - coincide tin both subdivi-· 
sions. 

Erymnoceras coronatum (Bruguiere) has been accepted by d'Orbi~y 
(1852) as the inldex species of the upper Middle Caillovian, wbiiI.e K. polluX" 
(Reinecke) was accepted by Reuter (1!~08). ';l'he t.jme mIllge of these two 
species coincides. Ammonites from genus Erymnoceras both in <the 'boreaiL 
and the Tethyan province, hence the name E. ooronatum seems IIIJOIIe con-· 
venient for use in 1:ihe upper Middle CallovJan., the more so dn vtiew of the 
longer tnatiltion of thIiJs name . 

. The two next Callovian zones are the Il1()g1; oontrov«SiaJ. ones iin 
wbJalf; concerns tbeir vertical iI'ange and the delterminaJtion of ~ndex species .. 
In the Luxembou!rgian subdivision, 1lhe Peltoceras athleta Zcm.e· corre­
sponds rt;o i1Jhe KosmOceras duncani Zone adopted m some subdivision.B. 
In the Polish subdivision the range of. the latter .zone is SO'lllewhat lIlai'lroW­

er <than that of the ·Pe!I.·tocems athleta Zone I(CallilrowSka 1967), and' corre­
sponds 'to ~ts ~ower pari. In Pdl:md, Ihowever, the upper part of the 
Pe1.toceras ath'leta Zone has been recOgnized 'as corresponding to 4lhe' 
Quensbed1iolceTims fleJd.oostatum Zcm.e and included 'iInto the Lower OXIfor­
diiian '(Rozydti 1953, CalikowSka 1967). The PeHoceras I8/thleta Zone has 
been d.ilS'tinguished by d'Orbigny (1852), while the Kosmoceras duncan.i 
Zone has .been dlifIfer.entiaibed by iPellart (1878) above the KosmoceraI$ j-ason. 
However, as :is show.n by .A.rkeU (1939), the specimens on which tlhe 

. Kosmocems duncani. Zone was created has been inooI'iI'E!lCtly identified 
because ac!tua11y they represented K. compressum ,(Quenstedt), younger 
than K. duncani (Sowerby-) and associated with Qu. lamberti (Sowerby). 
Hence, the Kosmoceras duiQ.caru Zone, differWtiiated by PeUaIt (1878), 
reaUy corresponding to the lower part of the Quensted.ltooeras !1amberlti 
Zcm.e, oamJ.ot comprise a species after which iit is named. The present 
knowledge regarcfulg the time succession of P. aJfhleta (Phlillips) and K. 
duncani (Sowerby) shows!l1hart 'they occur togebher. However, the vertical 
mnge of K. duncani (Sowe:riby) ends at the base of the foMowilng rtone, 
whll·e P. athleta (PhilJl.iJps) passes :inJto the lower parts of Quanstedrtoceras 
lamberti Zone (Arlkell :1939). Hence, theoretically, K. duncani (Sower:by) 
is a better rronal index form. Yet, because 'Of the divergences ,in descrip­
.tiionB of the :last named species (camp. Br:Lnkmann 1929a,bj Arkeil 19t39j 
M.akowski. 1952, 1962) P. a1Jhleta (Phimps) is a m'Ore oonvenienrt mdex 
fonn. Therefore, the PE!llJtoceras aitbleta Zone is characterized by the con­
temporaneous occur.rence I9If varrous species kom genera Peltoceras and 
Kosmoceras - the last named atlso containing K. duncani (Sowe.rlby) and 
K.proniae Telisseyre. A:fiter CaUoman (1~62) ;the upper bowndary" of the' 
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Pelrtoceras athleta Zcme is .indiC8lted by the appearance of .ammon.iresof 
genus Que1istedtoceras .and the absence'of Ko duncani (Sow.erby) and K. 
proniae Teisseyre replaced by :Ko compressum (Qu~edt) a:n.d Ko spi'no­
sum (Sower1by). 

In the Polish swbdiivision,· ttihe Quenste'diToce.Ilas fiexioostatum. Zone 
(R6zyeki 1953, CaIlikowska 1967, MallinowSka 11967) containing :i..a. Qu. 
intermissum Buokman has :been placed in between !Ilhe Koomoceras dun­
oani and Quenstedtooer.as lambentiZones. Without questioning tlhe pre­
sence of either rt'he Qu. flexicoStatil.m (Fhlllips) or the Qu. intermissum 
Budkman species, m the lower parts of the Quenstedlbocaras 1amberti. Zone 
(Arkell 1931\ R6Zydci 1953), ;1Jhe dist'indtion of a separame WIle does not 
seem justi£i:able. Malrowski's '.inveStigations have shown (01'8Jl .information) 
thalt Qu. flexicostatum 1(,PlhiUips) i\9 the maile form corresponding to the 
female form known under i\he name of Quo lamberti ·(Sow.erby)o Therefore, 
the time successiJO.n of Quo flexiconatum (Phill.ipe) am Qu. Zamberti 
(Sowerby) representing two dliJrnorphous forms of one and the same 
species ought to be identical. 

In the 1P00000h BUbdiV'ision, ·the Upper CaUQvian boUlDda:ry is placed 
batween the Kosmoce.ras duncani and Que:nstedtooeras flexicostatum Zo­
nes, hence, art: point in wnich the first representatives of genus Quen­
stedtoceras appeared. "Divesian" is .the name used .in Poland ,for the three 
Polish zones contaliniJng QuenstedtoceTas forms. The argument advanil!ed 
in favour of this subdivision ds the a!lleged convenience of .a di.:fferentiated 
8Jllge'mblage of mnes be-alling a Kosmoceras and Quenstedtoceras fauna. 
The upper CalloviJaln boundary, suggested ·by the Luxsmbourg CO!lloqu:i.a 
(CaUomon 1962), rum between the Quemteld.toceras 'lamber:ti. :and Quen­
stedtoceras malroiae Zones. It seems 1lo be based on better p~eontologic8a. 
evidElllC'E!, 1Jhoug.h ~parenily it .is less convenient. iN.amsly, the chaIDges 
occurtring here in ',the development an.d sequence of ammonite families 
are of the same scale as .1lbase at the Ibase of the Cal1ovia:n, to say the 
eJCtincman of two great famiIdes, the Kosmoceratidae and R~eidae, 
cha.racte:rlstic of the Oa1lovian. It iJs true that at the beginning of !the 
QuenstedJtoceras lamberti Zone the ~ represenrtatives of Cardiiocemtidae 
(genus Quenstedtoceras) make their appeaIDaJl1JCe in Western Europe (boreal 
province), but 'this js a. sm.s11er-scaJ.e clhange than that just mentianed~ ami 
one oon:nected orrly WIMih the borea!l. proVince, while the extinction of the 
Reineckeidae is traceable in bOth provinces. An admtianal argument-m 
the fact that ammo.n:i.tes from gellus Cadoceras, which make their 
appeamnc.e .as ·ewly as in the Lower CMIl()v~an of Eastern. Europe, a·re the 
first .representatives of Cartiioceratida.e. The use of Iflbe "Divesian" stra .. 
tigr~1C unit ;jn·trod'uced in 1874 by Renevie:r, has since long been discan.,. · 
tinued in the E!Uropea.n stratigrapbi'C 'S'U!bdivision oWring to its indetermin­
ate posiJtion ID ·the strntigraphic subdivision of the ,Jur.assi.co 
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The a:rgumen1s discussed above have ·induced the writer to follow 
m. the present paper the CaNovian subdiv.i!Sian 8Uggestedl by the J urass:ic 
Col1oql.Lta Of Luxembourg, though; m view of the very a1Iight differences, 
the preference Lis only an arbitrary question. 

CAILLOVlA!N BIQS'IIRATIGRAPHY 

Lower Callovian 

Macrocephalites macrocePhalus Zone 

Throughout ·the area here ~dered this Zone corn:espcmdS to 
a strrastigraphlc lacuna sedimentary iIll character. In the westem rnargdn 
of the Holy Cross Mts the presence of tlhe laOUJIla as ·indica:ted by a sudden 
~ distinct chaiIlge in the lithology 'at the junc11ian between tlhe :Bathonian 
and CaUovdan stages (Fig. 2). This change l!s manifested by the transition 
of sandy hiosparitt!B mte sandy limestones with che~ and marls. Locally 
these !two oomplex-es are 'separated by a thiln ;tayer of clay varying in 
tlbiclmess. 

Within the southem margin, the stratigraphiC lacuna COIlTesponding 
to the Zone 'IlIlder consideration ,~ palleantalog'ic.aJlly documented iIn the 
Wolla MorawiCka profile where a cong[omeratic bed. wiJth aID. index fauna 
of It/he Sigaloceras ta!Hov1ense Zone directly OV'e.l"Ues dark Bathoman clays. 
Silm.i1arities in sedimentary succession, at Wolilca and Gumienice ,reliably 
suggest ,the OCC't.1!lTellce of a *atigmphic lacun'B: {~. 2) in the Macroce­
phaliltes macroceplhalus Zone throughout the soo:thenn margiln of the Holy 
Cross Mts. 

Sigaloceras calloviense Zone 

Sedimentary continuity dbserv>ed in the Lower Callovian profiles 
of the western marga mdicartes that at Mnin (bed A .in Fig. 3) dJhis Zone 
is represE!'Illted by 'the wpper par!ts of san,dy limestones with cherts, at 
Lasoci:n 1 by !the midcH.e pal'lts of sandy limestanesand mads, .at Lasocin 
11 '@>ed B in Fig. 4) by a COIllgiomerate bed 'With stroma,to[ites. 

In the southern margins, 'the ~looaras callovlense Zone represents 
the [owermos1 member of the Oallovian md :it is documented by a riCh 
ammonite assemIblage from ~e [owermost Callovianbed at Wdla Mora­
W'idka. The followilllg cepha[opods Me represented: here: Macrocephalites 
'(Macrocephalites) compressU8 (Qu,enstedt), M. (Ind,ocephalites) chrysoolit-
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hicus (Waagen), M. (IndocephaZites) diadematus (Waagen), M. (Pleurocep­
halites) pila (Nikitin), M. (DolikephaZites) uhligz (Lemoine), M. (Kampto­
kephalites) lameZlo81Ls (Sowerby), M. (Kamptokephalites) herveyi (So­
werby). Parapatoce-ras calloviense (Morris), Sigaloceras calloviense 
(Sowerby), Ptychophyllcceras cf. euphyllum (Neumayr), Lytoceras sp., 
Hedtiooceras (Chanasia) chanasiense (Parona:, BonareUi), Hecticoceras 
sp. sp., GrosS01Lvria mosque1l.Sis (Fischer), G. ctirviCosta (Oppel), G. va­
riabilis @Ja'husen), G. riasan~ (Taisseyre), G. leptoideB (Till), SUbgTOS­
souwia euryJkycha (Neumayr), Choffatia viZlanoides (Tiil), Ch. tenell~ 
(Teisseyre), Ch. recuperoi (Gemmellaro), Ch. waageni (Teisseyre), Indo­
sphinCtes cf. patina (Neumayr), PoculisPhinctes villanyensis (Till), and 
one (DfwlliS-od species: Pseudaganides 'krenkeli (v. Loesch) Rollier. 

lEOOi~~~~~ 
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Profile of the Callovian form Mn!n 
2 CCIDgJIIlImera.-. J :fer!l'U@IIIIIcQI beds 8IDc1 concretlOIlB, 
3 Btl'lOmalt0J4tea, 4 .noodul:e bed, lIi slHficated olIJOdula.r 
&n~; • ca.Jcair.eoue aura with cherw, 7 matlsr, 
8 lLmeBtIooeI. Bt. ~l' BatboIdilm. Verttca1 scale 

1cm~lScm 

Besid€S lnSJutil0.idc3 and arnmotiites the fauna here also consists of 
numerous obelemnirtes: Hibolites hastatus (BLainVilltle), Belemnopsis cana­
liculatus (&tiotheim), Belemnopsis latesulacatus (d'Orbigny), Rhopalo­
teu'this gilZieroni (Mayw), iamellibranehs from the genera Entolium. 
Chlamys. VeZata. Pleuromya. gastropodS beloogilng to genus Pleurotoma­
ria. ibrachiopods: Capilirhynchia bipZic08~ (Quenstedit), C. triplic08a 
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(Quenstedt), Epitlhyris Sp., Zeilleria obovata (Sowerby), eehi~ of -genus 
Collyrites, also shark -teeth. 

iProfile of the C~ from Lasocin 11 

The Sig.aloceraBca.lloV1ense ZOne represemstne l1owermo.st'CaHov!8n 
member at WoH.ca and GUl'llienIice, too (Fig. 2). 

Middle Callovian 

KpBTJ10cems jason and -Erym:n.oc.eras coronatum Zones 

In the wEstern margins of the-Hdly Ctoss Mrts rohe fauna ' represent:­
mg the two above Zones !is encounteredl mostly tin the Inodul~ bed. In the 
Mnin oU'tJc:rop (Bed C in Fig. 3) we are dealing 'With is. mixed faUJIla of the 
two Zones in Jthe nodu[ar stl"OIIll&tolite-bearing bed. The fal'low.ing ammon­
ites have been found dn -this bed: Kosmoceras polZucmum Teisseyre, K. 
ca8tor castor (Rednooke), K. castor tascictilatum Tmtalnt, K. trinode 
(Buckmen), . K. bizet; . (Douville), K. clavifer Tintant, K. obductum ' 
(Budkman), K. grossouvrei phaeinum (Buckman), K. complanatum 
Tmtant, K. cf. gulielmi (Sowerby), Erymnoceras cf. coronatum (Braquie­
re), E. doliforme Roman, Phlycticeras pustuZatum (Reinooke), Reineckeia 
(Reineckeia) robusta T.iJll, R. (Reinecke£a) nod08a Till, R. (Reineckeia) cf . . 
anceps (Reilneidke), R. (Reineckeia) indosabauda (Pm-ona, BonareW.), R. 
(Kellewaysiceras) hungaricus (T:ill), R. (Reineckeites) douvillei (Sflem- · 

, 
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maa:m), R(Reineckeite8)' eU8~ulptU8 (Till), 'H. (R.ehmannia). greppitii 
(OpPeI), R. (Ii~h".mannia) rehmanni (Oppel). R. (KellewaY8it~8) ,muZtico8ta­
tUB (Petitclerc), R.. (R!eineckeite8) waageni (TiU), Hecticoceras sp. sp. 

In the Lasocin I profiJ.e, the nodular bed repreiSentilng the uppermost: 
member of the Cail.lov:ian (cf. Fig. 2) !bears a mixed fauna from the Eryrn­
noceras ooronatum Zone: IKo fibuliferum fibuliferum ~(Buckman), K. ob­
ductum(Budkman), K. zougium brinkmanni Timant, K. cra8sum TmttainIt,. 
also from ilhe Upper CaillovialIl and Lowermost Oxfordian zones. In this 
outcrop ·tile KQSITlooeras j.ason Zone is l'9presented by the uppermost 
layers of sandy limestones and mads (Fig. 2) :wliJthouif; an ammonite 
fauna. 

At Lasocin II the M.idd[e Ca'11oVlian is probably represented by two­
stromatdlite layers (beda C and D :in Fig. 4) and the accompa.nying, nodu­
lar layer ~bed E ·in Fig. 4). The'iLast named has yielded the followmg 
ammonites: Hedticoceras (Brightia) nodosa {Quenstedt), H. (Brightia) 
sveva (BonarEMi), H. (Brighitia) lugeoni Tsytovitch, H. (Brightia) sal­
vadori (Parona, BonarelU) H. (Lunulocera8) pseudopunctatum (Labusen). 
H. (Putealiceras) cf. pun.ctatum (Stahl), H. (Ro8siensicera'8) met"Om4>halum 
acuticosta (Tsytovitch), Kosmoceras ornatum (d'OrHigny), KosrnoceraS' 
fuchsi (Newnayr), Reineckeia (1Kelleway8ites) muZ'tico8tatus (petitclere). 
Gros80uvria curvicosta {Oppel), Cadoceras &p. The a.bove fauna indicaJtes 
the Erymnoceras ooranaJtum Zone and the lowermost part of. the Pelt<>-
ceraSathleta Zone. . 

In the soutlhern margin, ·the Mikidle CalIovian 1s represented by' the 
upper parts of calcareous gai~ with ctherts. The ammonites found in the 
outcrops at Wolica belong to Kosmoceras castor (Reinecke) and Kosmo­
ceras cras8Um Tintant, :indicating t:be Erynmocaras COI'OI:latum Zone. 

:At Wo1!a Morawiclka there occurs in these deposits a strongly deform­
ed a.mmo.rii'te fauna from specificaJ1y indetenninaJte genera: Hecticoceras .. 
Kosmoceras, Choffatia. In view; however, of the' sedliinen:tary "'ContIDuity 
within the CaIliovian series it seems probable that both the Middle Callo­
vian zones are represented. 

Upper Callovian 

Peltoceras atlhleta Zone 

In the western margin of the Holy Cross Mts the. index fauna far 
1Jhe above Zone has been found .in the praf.i!le of Lasocin I. The lOOdula.r­
bed (Fig. 2) contains a· mixed fauna from more than one ammonite zone~. 
Tbart; rthere considered is representbed :by: !Kosmoceras duncani (Sowetrby) .. 
Peltoceras (Peltoceras) athleta (Phill.ips), P. (PeZ'to~eras) :trifidum (Quen-
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stedt), P. (Peltoceros) erckenbergense Prieser, P~ (Peltocera.s) cf. berckhe­
meri IPrieser, P. (Para.peltoceras) annulosum (Quenstedt), P. (Parapeltoce­
ras) subannulosum (Prieser); P. (Panipeltoce'ra:8) cf. oblongum (Quenslledt), 
P. (Metapeltoc'eras) broili (Prieser), P. (MetapeUoceras) schroe~ (Pries­
er), P~ (MetCl(peltoceras) baylei '(Prieser), P.(Metapettoceras)helveticum 
Jeannet, P. (Metapeltoceras) sp. A, Rursiceras' sp: 

In the outcrop Lasocin'Ii .1Jhe 'Peltoceras' :altlrleta ~one ~ probably 
represerJted by the lower layers ' of ' the stlkilfied noduLar Jimestones (bed! 
F 'in F'ag. 4). 

'At Mnm, !the Petlooeres atbleta Zone oorr~ponds 100 a stratig.rapbic 
lacuna, the anlly signs of sed!imenltation at that time Me Ilanrlma Qf limon!i.te 
mud-stone but a few mill.imetres thick. 

In the southern margin of :the Holy Cross. Mts the index ;fauna for 
the Zone under cans.i.deration has heen found in the top af samy (red) 
limestones at Wo1a -Mol"awicka - p'eltoceras ex gr. at'hleta. At WollJca 
this Zone is proba1:ll.y Irepresented Iby an assem~lage of nodular llmestanes 
(Fig,. 2) WIh:Iich have nat,hawever, yielded any ammonite remains. 

Quenstecitoceras lamberti Zone 

In ·the Mnin OUftcrop the :index fauna far 1jhis Zone 0CCUl'IS Within 
the nocf;ular iimestones (beds E, F in' Fig. 3) oonSisting of 'the ammonite 
species Quenstedtoceras cf. Zamberti' (Sower-by), and Qu. intermi88um 
(Buclonan). At ·Lasocin I, index ammonites for the QueIl$tedtoceras lam­
berii Zane: Qu. jlexicostciJtum (Ph:illips) ·and Qu. henrici (Douvilie) harve 
been fOU!Dd in the nodular layer mentioned above, in assocliaJtion with 
a mixed fauna from several '7JOlles. 

m the rema·irdlDg owtcrops, the presence of rthe Zone hereoonsidered 
is :suggeSted !by sedimentar.y cqntinuity in the Upper Callovian deposits. 
Only in the Wolica outcrop (soUltJhern ma.r.gin of the Holy Cross Mts) has 
Kosmoceras cf. spinosum (Sowerby) been found in the lower part o.f the 
nodulair bed. 

Lower Oxfordian 

QuenBteWtoceras mariae Zone 

This Zone occurs throughout the marginal} area of 'the Hdly Cross 
Mts here considered. Faunal eViidence has 'been obtained from ~e proffles 
at Mmn, Lasocin I .arui Wolica (Teb. 2) on the pI'1E$ence of . the index 
species Qu. mariae (d'Orbigny). 
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PALEONTOLOGICAL DESCRIPl'IONS 

Introduct011/ remarks 

The oephai1.opods here dESCribed, strad7igraphicadly represenJt an the 
CaUovian !zones (the Macrocephalites mac.rooep.hailus ~e excepted). Most 
of the specimens have been ool.lected from ~omeratic deposits or from 
a bed nddul1.1H" in type. The hydrodynamic condi1:i<ms prevalent durilng the 
formation of these deposits affected the preservation of · the organic 
remains they contained. These are often broken up, corroded, in many 
cases burrowed. by burrowin~ orgaatisms and grown over by strarnabo1~. 
In the COUI"Se of iater diagenetic processes, ,tJheir she1l.s were, moreover, 
crushed and often strongly deformed. Sucih a state of ,preservaltion of the 
cephalopods hairliy allows a r.evision of the curnmt taxonomic determi­
nations. 

'I1he cephaiopods described. .and ng-ured here belong to genera ' and 
species of straJtigraplric value on the zone [eve!. · Those lacking greater 
str.atigraphic value have ndf; been :figt.ired and only thoSe be8t.preserved 
have been described. 

The ~tematics and criteria of the generic taxonomic ide.nJl;if·ica;tions 
al'e based chiefly on Arkell'g wor{k {1957) Ql" on the most ireCent mono­
g~aphs of the given fami[y or ·genus. 

Measurements of specimens in Tables 3-43 

D - diJ8meter of speaimeo 
H -whorl he!lght 
h - whorl ,height '.iD. reia·tion to diameter 
W - whorl width 
w - whom width in re18!t.fon to diameter 
o "- umbiiJJlcal wwdlbll 
o· - umbilical width la1 reil:atiJan to diameter 
W/H - !J."elatiJon of wboirll w!dth to whorl h£llgbt 
r i - .number of primary Il"ibs la1 one whorl 
r/2 - number of primaD:y ribs in1i half-whom 
ro - nmnber of secondary ribs On ace wbrml 
rcl2 - number of aeoondary dB in a: !hal1 -wborl 
1 - relation of the secondary to the ~y ribS . 
M - macrOClClllWh 
·m - lIlioc!rOoonch 

Lattersindicate names of .the OOCtllU"ence sites: :Mn - Mnl.n, LI - Lasocm. I. 
LlI - La$)ohn II. W - Walloea, WM - Wiola MOl'IIl,gka. 
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Table 2 

Stl'atigraphlc l'Bnges and locall.t:es of the determiQed CaUovian ammomte8 !ram the 
SW margIn of the Rei)' Cross. Mts 
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STRATIGRAPHY AND PALEONTOLOGY OF THE CALLOVIAN 

Order NautiIoidea Zittel, 1884 
Suborder Nauti1ida Agassiz, 1847 
Family Nauti1idae d'Orbigny, 1840 

Subfamily Pseudaganidinae Kmnmel, 1956 
Genus PSEUDAGANIDES Spatb, '1927 

Pseudaganides krenkeli (v. Loesch) Rdllier, 1916 
(R. 1, F-igs 3, 3a, 4) 

377 

1l1li1. NautUtu (PlleudapantdeB) JcTsnJceU (v:. iLoHch) .Bollier; .Teannet, p. a, Text-figs 37-' 

Material. ..:.-. FOUl' whorls, -ooe of them wfth a :f!ragmentary body chamber. 

Table 3 

10. D 11 Il - • 0 0 -ta . 

1 l1li 64 )8 0.'9 )) 0.,1 7 0.10 0.86 
2LI 7~ 4) ., o.n )6 0.,1 8 0.11 0.8)· 

DeBC1'lption. - Stroogly i1Dvolute shells (cf. Tab. 3) w&!Ib trapeeoidal who1'll 
~ectron. Whal"ls h!iglher than thick, ~al.ly ~ ventrally slightly convex. 
Suture sigmoidal, with (lateral lobe disblnct, vewally mcJ.loed. outer lobe shallow. 

Rema,.ka. - The &pee!es here described resembles P. frickenn. Jeannet, but 
differs irom it in Ilower, ~al section and other whOrl measUl'eDlents •. 

Occu,.,.ence. - Wola Morawk'ka, Lower CalloVllain {Sip.1oceras caliovieose 
Zone). Lasocdn: I, Upper · CaJilovien. 

Order Ammonoidea Zittel, 1884 
Subarder Phylloceratina Arkell, 1950 

SuperfamUy Phyllocerataceae Zittel, 1888 
Family Phylloceratidae Zittel, 1884 

Genus PTYCHOPHYLLOCERAS Spath, 1927 
Ptychophylloceras of. euphyllum (Neumayr, 1871) 

(PI. 1, Figs 2, 2a) 

Material. - ':Dwo strOngly corroded phlragmocones and five fragmenJtary 
juven~e whorlls. 

Table 4 

.o~ D B lL W • 0 0 -ta . 

2l1li 44; 24 ·0.'4 19 0.4) 6 0.1:1 0.78 
)l1li . 47 28 0.'9 20 0.42 , 0.10 0.71 . 

l)e"cription. - Shells strongly involute (cf. Tab. 4) w.ilth whOCls high and ovate 
in seotioo., ventr.illy .roI.Jnded. Whorl .sides graduallIyOOD8triotLng 100 the umbiJ.ical 
a'Jlgle. Outer whorlls with chaiaclel'istic constrictions (the so ,called ilI.1l1bildIC8Il .roseltte). 
extendimg from the umbildcail. waJJl tomid-he!·ght of .side; Sutua-e with wide lobes and· 
bi.- Or tha:'ee-p&'ftite &addles.· -
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Remarks. - P. euphyllum has been describedb'll Neumayr (1871) alIJ.d Loczy 
(1~15). J ea.nnet (19051) de$iCribed it "under the generic name CaUiphynoceras, whi[e 
Bermosov {1.958) in'Cilude~ this species into genus IPtychop1J,yZloceras. 

Fr,om 'representatives o.f the specli.es ~ychophynocera8hommairei (d'Orbiglny) 
our spec!mens dliffer in a mare .slender wbor1l. "section aid din comPl'essed sides. 
Thom\PtychophylZocerll8 ~uphynoide.B (Till) in" the presence" 00 the mternaJ. mou!d 
of the umbillkaJ. rosette, .in "smallJler height of whOirl!3 arul :tm. narrow~ ventra[ side. 
From Ptychophylloceras flabeUatum." CNlll\.lllIlaY'l") :LIi." the presenoo of the wnhi,l'ilcta.l 
rosette cm the iontemaJl moUild .. 

Occurrencr;!. - Wola Morawicka, Lower CalLov!an {Sigalloce.ras cal:1ovle.nse 
Zone). 

Suborder "~monitina Hyatt, 1884 
Superfanilly Spirocerataceae Hyatt, 1900 

Family Spiroceratidae Hyatt, 1900 
Genus P ARAP ATOCERAS Spaif;h, :1924 

Parapatoceras callo'Viense (Morris, 1845) 
(PI. I, Figs I, la) 

1\IU. Patocerll8 clJUovte1l8e Morrisi. Roman, p. 68, PI. 3, Figs 18-111. 
1_. PampatoceTlls cBltovl.ense Morrilli Roman, p. 2110, Pl. 23, Fig ••. 
1II1I'I'. PlJTi19lltoceTIIS caltovte1l88 (VoTritl)i Arkell (in Moore Treatiwe of l'nvertebrate, p. L. 

Cephalqpod.a) LI01, Fig. Z31i.s. 

Material. - Three fragmetlltary body chambers of" gerondlic stage. 
Remarks. - In :sPite of the fragmentary state of preservation the specimens 

here considered ISA"e reaoSOIl'8lbly referable to the above spec::es on theilr omametlltation 
and the !CharactEristic slight curvaue of whorls, as sugges~ed by desardpti'OlDS of 
P. caUoviense given in the synonym:ics. 

Occurrence. - W.ola Mora'Wli!cka, Lower Ca1lovdan (SigaJocerts caMoviense 
Zone). 

Superfamily Stephanocerataceae Neumayr, 1875 
Family Macrocephalitidae Buokman, 1922 
Genus MACROCEPHALITES ZiitteI, 1884 

Genus Macrocephalites has been. subdWided into 8ubgenera MacrocephaliteB 
•• s.ZLttel, Indocephalttes Spa.1b, Kamptokephalites Buc!km3l1l, PleuroeephaZites 
Buclmn3l1l and DolUcephalites BuIC'kmaa:l on the basis of systematics presenrted by 
Jea.zmelt ,L954) and ArkeH. (1956). The names to! "taxons here mentioned have been 
used iby ~edJr al\llbhors as rweilJ I2lS iJ.ater :iJnvestlgaiars of the Macrocephailll.tidae as ge­
nerioe names (Buokm8lll 1192tA-23, Spatb 1928, DOIUviJIle 1943, Basse & Pea:rodJan 1951, 
I.mnfmadze 1H167)." These ,genera rwere, however, varliously tmderS'tood by the ipao:ti­
culiaa:' au.thclt'ls, I8ttld sUbddlvdded 0IIl various crlterda ,ilh'llB leadilIlg to the oompa!1"isOIn of 
lilPec'ies helongmg :to vaT.ious genera. 

1in vtiew o.f these divergencies it seem reasonable to I1Iower It'he Tank of the 
generic 'names of ta~cms to subgeneric - within the broadly OOIWedved genus MaC1"o­
cephatites - as "suggested by JeaJl1Ilet ,(111154) and used i.a. by Ca:lilmnan ,1955). 
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Subgenus MACROCEPHALITES S. · s., Zittel,· 1884 
Type species: Ammonites macrocephalus Schlotheim = Macrocephalites 

macrocephalus (Sohlatheim) tiJn CaHomon, 1971 

DiagnoBilf. - .Maoroconchs wJ,th nBll'OOw umbi1ldC'llS del!iJm.ited by distinct edge. 
WhOrl sedtdionsubtriengulacr :to semlidrcu1ar with maXllmum width of wharfls at 
umbiHlcalJ. ~e. Sides C01!DPressed I:Jr slightly wn~x. Ornamentation ~. of 
fine, cl.oeely sP8J(led, 1'8diaMy placed Il'i:bs. ]n mature forms a relattvely ea:rtly eXlbLnc­
tion of seconcdar.r ribs. 

Macroc~phalites (Macrocephalites) compres8Us {Quenstedt, 1886-1887) 
(PI. 2, Figs ~-2) 

18M-188'1. Ammomtea l'IICZm-ocephalUB comprsS8IU. QueD'8tedt; Quenstedt, p. 65, Plo '18, Figs 1 ....... 1~. 
1Nl: . Jlfaerociophautes caimzzarol GI!IIDID.; nouvWe, \p ... pl. V, lNg. 4; Pt 'I, Fig. f. 
1951. MacrocephaUta campre"",. Quenstedt; Ba_ '" Perrodan, p. :13, Pl. I, Fig. 2a-c. 
IIllN. MacrOC8Phal.itea (TmetokephaUte.) (7) C4NzZarol (Gemm.); Jeannet, p. 281, PI. 213, Fig, 4, 

Tert-flg, •• 
Inlllll} 19115. Ma>Crocephaltte.a COI7\CIreB8US Quenstedt; Blake, !p. 65, PI. f, Fig. f, Text-fig. 4. 
fnon) 11H3. MacrocephaiUea macrocephaiuB var. comprsB8U. Quenetedt; DOUlV1I.Ji!, p. 3.Z, Pl. 5, 

Fig. I; PI. 'I, Fig. I. 

Material. - Si.x pbragmocons ami fOlX' ~agmen.tary w,bods. 
Remarks. - The apeaimms here described are wicth whorls sLtghtly thicker 

as compared With 'those figured :aJIld described in the sy;nQny.ms (cf. · Tab. 5). These 
differences tit, hOwever, mt.o the illltraspecitic variabildty range. 

Table 5 

.0. D 11 h W • 0 0 Will 1'1- 1'0 1-

10 III IMf 44 v 0.'1 20 0.44 g 0.20 0.86 )4 BD 2.) 
8 III /MI '1 27 0.'2 24 0.47 g 0.17 0.88 )0 90 ).0 

21 III /MI '2 28 0." 24 0.46 g.' 0.18 0.8' 10 40 4.0 
14 III /MI 72 )9 0.'4 )4 0.4' 11 9.1, 0.84 ? 90 ? 
16 III /MI BD 43 0." " 0.43 12 ·0.15 0.81 ? ., ? 

22 III tal 99 49 0.49 47 0.47 12 0.12 0.95 ? ., ? . 

M. comp"essus rfig'U1'ed by BI'Bke (1905) belongs 110 M. verus Buokma.n (cf. 
Jean.net, 11954). 'Dhe specimen figured by DouVriJle (1943) QS M. macrocephalus wr. 
comp"e&llU8 differs kfom our specilmen in coairser and iless Closely .spaced rib;, also 
in a w.lder compressed ventral Bide .. 

Occurre~e. - W<»a M01'awicka, Lower C~ov.i.an (Slgaiocer8S caJB..ovdense 
Zone). 

Subgenus DOLlKEPHALITES Bu.ckman, 1923 
T.ype species: Dolikephalites dolius Buckman, 1923 

Diagnosis. - Mi'orOCOlDlCbs 'With a Dan.'ow um'bllic.us, whorl section high, ovate 
or 9IlblrialDgulM'. Sides ~essed. Omaanen.ta'ti.<*lIOOllSists.of COHser or finer, closely 
sp8iCed r:ib;;, III1lter.ior-ly sIrongly (!IlJ1'~. PrImary rlbs ooanser than the secondary. The 
la1rter cdii.SICE!t:1DiIble to tUbe gerontic stage. 
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Macrocephalites (DolikephaZites) uhligi (Lemoine, 1910) 
(pI. 2, Flgs 3, 3a) 

11114. Macrocsphalttes (PleuroceplUlUte8) uhtigt !Lemolne; ..... eannet. P. llfoS. Text-fiIgB »--28. PI. 22, 
Fl_ 1.....,. 

19811. MacrocephoUte8 (DoltkephGUtN) uhUgl (Lemoine); Callomon. p. 33. Fig. 11. 

Material. - Two juvenile whorls, . one with a fragmentary 'body chamber (cf. 
~~ . 

Ta ble 6 

4 n Ira! 

RemaTks. - M. (DolikephaZites) uhligf differs tram M. JDolikephalites) sub ... 
comp,-eli.sus (Waa.gen) :Iai OOa.reer IIIi1d lIDare spaced . onnamenta~ aBso dn the ribs 
be.imig less klclim.ed aIJter-torly. · . 

OCCUTTence. ~ . W.ola · MoraJWiCka, Lower Callov.Lan (SigalocenlBcallov.iense 
·Zone). 

. Subgenus INDOCEPHALITES Spa:IJh, .19.28 
Type species:. Indocephalites kheraenBis Spa.th, 1928 · 

Dtagnosis. - MacI'IOOO!lChs wtilth relatively wdde umbllious. Wbocl seCtilOll "WIide, 
ellipsoidaD. or semiclooullu. Sides strongly daD.vex. Ventral side Wlide. Ornamen.ta­
tian ~ of strong, Il"ather <!0!aJl"Se and widely &paoced riibs, slightly curved aill­

terIDrtly at rthe umlxldical ang.le ()IC radially d!iJrected. Primary ribs di'salppealr dn mature 
forms. 

Macrocephalites (Indocephalftes)diadematus (Waagen, 1875) 
(R. 3, Figsl, 1a-b, 2, 2a, 4, 4ci) 

18'15. StephalJocsrll8 cUaaematum Waagec sp.; W.aegen. p. 180. PI. 30. Fig. 13a-c, Fig. ta-b . . 
19218. Indoc~phaUtes dtczaematua (Waagen); Spath • . p. 188. PI. st. Fig. 7; Pt. 26. Fig. 8; P~. 31, 

Fig. D. 
1967. InciocephaUte8 diodmnatus (Waag.); r.om~nadze, p. 118, Tezt-flgs 41-42, PI. 15. Fig. 3; 

PI. 21. Fig. 3a-b (give 8~onymy). 
[non} 1851. Indocephatiter atoc1ematu8 Waagen; B88~ &. Perrooon; p. 29. PI. 1, Fig. Bill-b. 

Material . .,..... Five phragmooons. 
Remarks. - M. (Indocephalites) diadematus di'SPlays cet"tadn s.irnUaritci.es with 

M. (In4ocephaZites) ChT'UsooZitliiCWJ (Waagen) from which lit differs, howevet", in 
ma.rlredly grea·ter widJth of whorls, k>wer, more oompreased section, sod .llalTowe.t" 

t:JIIJbilicus (cf. Teb~ 7). In our species the ornamemation UI tfiner ~. more dense as 
c~ 'With M. (Indocephalites) ChT'U3001ithicus. Specimens 40WM and 45WM, with 
whrxils ald:gbtly higher in secflian oome closest to Spath's ~1928) transitional forms 
between the two tSPOOies here campa:red. However, !ii>eclmens I"eoptesentillg the more 
juvenUe staJgE!'S (Nos 6WM and 35WM) in character of ornamemation · slightly 
approach M. (Pleurocephlalite,ll) pUa (NilJ.citiln). F1rom the la.tter they difier in wider' 
seclli.an and more compressed ventraD. side. 
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Ta ble 7 

10. D B h • .. 0 0 -AI 1':t 1'" i i 

6 .. /11/ ~ 11 0.44 19 I 0.76 9 0.)6 1.80 24 61 I 2., 

3' .. /11/ ~ 11 D.404 20 0.80 7 0.29 1.81 29 66 I 2.2 

4' .. /11/ '0 24 D.48 42 0.84 1) 0.26 1.75 28 68 I 2.4 
40 .. /11/ '9 )0 0.'0 '0 0.84 1) 0.23 1.66 2) 72 i ).1 

From M. (IndocephaUtes) ,.otunduB (Quenstedt) OU!' ~es .differs lID. wjder 
section, smaller oventral convexity, closer ornamentation ~d greater number of 
secOll<lvy ribs. The '8peclmen figured and descr2bed by Basse &: Perrodon t1951) 
differs :!!ram the ~all'epresen.tatives of M. (IndocephaXiteB) dfadematu,s &n wkil!l",. 
ma.sslve, Qess closely spared ribs. 

Occu,.,.ence. - WoOla ~ Lower Ca:llovli.6ln <SiPioceras ca1loViiense 
Zone). 

MaCTocephalites (Indocephalites) chrysoolithicus (Waagen, 1875) 
(Pl. 3, Figs 3,3a) 

18'15. Stephanocem.. Ch'1l800Uth£CU8 Waagen lIP.; W.a.agen; p. 12'7, PL 30, F.tg. la-c. 
11128. IndocephaUtes chf'1lll00UthicuB (Waagen); Slpath, p. 188, PI. 11, FIg. 8c&-b; PI. :H, 1'1g. 'I; 

Pl. », 'J!'lg. I; PL _, Fig. 8. 

1"1. IndocephaUte8 ch"1I800ittl'ltcu8 Waacen; Ba. & Perrodon, p. 2'7, PI. v, Fie. 1. 
198'1. Mac"OC'8JlhalUes cf. chr1l80onth£Cus (lWaag.)j Lomlnadze, p. 1111, PI. 7, Fig. 1; PI. 10, Fig. 11. 
[non] 19K. MflCFocephalUI/8 (IndocepluJUtes) ef. chr1l8ooUthtcu8 Waagen; .JelmDet, p. ~, PI. 1'1. 

Fip 1~, Text-ftp 1&-11. 

Mate,.ial. - one juvenile whmt and onefra&lmemary whorl. 
Remarks. - M. (Indocephalites) Chf1lBoolithi.cus differs :f!rom M. (IndocephaIites} 

dtadematus (Waagen) in b!igher and more Slender section,SC&1CEIr am.amend;a.tioo. 

Ta ble 8 

and QUU'1'.owel.' umbilleus (cf. Tab. 8). The specimeDIS here deecrlbed diffe!' kun 
representatives of M. (pxeu,,.ocephaliteB) pila (Ndkitin) .10. narrower ' anid higher whor>l 
section, mare distant and iShal'lper ribs, &lighJt curva~e of prima,ry Idbsat the 
umb,i;ijc,aJ. angle and n~ 1.IIDbIlicus. Figures and desariptions of spec.i,mens 
defined .by Jea.nnet '(1954) as M. (Indoc:ephalite,) cf. ch!'tlsoolithtcus d!hffer.from figures 
of the holoty:pe of this s,pecdes :iIn ma:rtkedly more widelly spwced but distinCt orna­
mentation eomewbalt resembling :that dn M. (Kampto1cephaZiteB) dimerus (Wa&gen). 

Occu.,,.ence. - Wale MoraiWddm, LOwer Callovian (Sd8a.1oceras cal1ov.1oose 
Zone). 

Subgenus PLEUROCEPHALITES Buokmaln, 1~2 
Type species: Pleurocephalites lophopZeu.7"U8 Buokman, 1922 

Diagnosis. - :M4crocondls with wide and rounded whmil seocti.m, sH,ghtlly 
convex sides aJDd omamen1la.'blon canaisting of ooarse, w.idely ~ dbe curved 
anterd.ot'ly. Deep umbl:ldcus with rOl.1!lded edges. 
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Macrocephalite8 (Pleurocephalite8) pila (Nikitd!n) 1885 
(PI. 2, Fig; 4; PI. 4, Figs 3, 3a, 4, 4a) 

-1888. lIIacrocephalttes pI&a NlIk.; iBukowaki, p. 118, PL 28 (2), F~g. 17. 
19ZZ. PIeI.Irocepha1U811 foUtfonnts BUckmlHl; Buolmnaon, PL IIM. 
-11167. Pleurocephal.£tes pUa 6NQ:.); LOmlinadze, ~. 135, Pl. 8, Fig. 5; PI. 11, Fig. 3; PI. 18, Figs «, 

1Ia-b; PI. 20, Fig. 3a-b; Pl. 201, Fig. 4a-b. 

Material. - Tbree phragmocons, partly corroded and one gE!l'ootl.c whom; 
Remarks. ~ M. fPleurocephaltteB) pila · cll.ffers from the juverille stages of 

M.(IftdocephaliteB) diadematuB (Waagen) :iln hdghe(o Section 'BlIld greaJter helgbt ot 
-wborOs (cf. Tab. 9), a190 :in :Diner ISild more Spaced ribs. The speCliesunder lConside-

Table 9 

.0. D B h • ... 0 0 ./11 :r1. ro 1 

, 'fill. 1-/ )6 16 0.44 24 0.66 10 0.29 0.'0 'I ? 'I 
)9 WIll /aI 46 2)' . 0.'0 )6 0.18 12 o.~ 1.52 )2 77 · 24 
)7 WIt /aI 6' )'l 0.'6 . '1 0.78 l' 0.2) 1.40 29 66 22 

:ratloD. differs ~om the juvenile stages of M. (lftdocephaliteB) chrllsooJitMcus (Waageo) 
j,n 'Wider sect1on, more COIIlvex sides ami coa!'ser 1I.'dbI. 

Occurrence. - WiOla Morawloka, Lower caJ!0Y'.IaIn (Siga/loooru ca1oovd.ernse 
..zooe~ 

Swbgenus KAMPTOKEPHALITES Buckman, 1922 
Type species: Kamptokephalite8 kamptu8 Budonan, 1922. 

DiagnoBU. - MicrocOlnCM with oyate or Bubtriangu'lar whord sectilOn, sides 
-compre6ged or slf,gh1lly convex. Ve!IJtra:Lly rela.tlve1ly iIl~;row. UmbiMcus narrow. 
-ornamentation CIClDSIist.ing of flexural, w.idely SiPared, rather coat'se ·bi-partirte dbs 
.and owne.I'OUS intercmal'y ribs. 

MacrocePhalite8 (Kamptokephalites) herveyi (Sowerby, ;1818) 
(PI. 4, Figs 1, la) 

~H3. lIIaerocephaUot811 hen/aut SowerJJy; iDOuvUJe, p. 11ft, PI. 8, Fig. 111. 
-19". lIIacrOC8J)hlllUtB8 (Kamptokeph~ttes) herv8Sli lSowerby tI,P.; Jeannet, p. 250, Text-figs 29-31, 

P.t. 20, Fig. 2. 
I'Inon] 1906. MacrocephaUte8 henl8Jll Borwemy; Blake, p. 48, PL a, Fig. 7; PI. «, I'lg. I. 

Material. - Two plmlgm.ocons of whfch OiIle .str~ COII.'roded. 

Ta ble 10 

.0. 
18 WIll 1-/ 

Remarks. - OUr specimens d&ffer from other species of subgen.us Kampto­
JcephaliteB m UheIr cha1'8/Of;et'ist.ic 1OVa/l whorl sectilon, dill Siize {cf. 'Dab. 10) aIlld w.idely 
:spaced slw';p ribs. The specimen desc:rdlbed and fj,gured by BleJte Q1.905) .as M. herveyi 
is omameoted so as to Ibring lilt .nearer to M. (KamptokepOOlites) dimenis (Waagen). 

Occurrence. - WiOla Marawkka, Lower CallaVi·alII. t(SigadOOOt'u calloV1leaBe 
-Zone). 
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. Macrocephaliltes '(rKamptokephalites) lamellos'US (Sower'by,' 1818)' 
(PI. 4, :Figs 2, 2a.j PI. 5, ~gs 1, "la, 2, 2a, 3, .:la) 

l87V. Stepha.11DC8ra.8 lameUosum Sow.; Waagen, p. 1Z2, PI. 83, Plig. la-b. 
18'111. Stepha.nocerllB subtmpezmum Waagen; Waagen, P.·13'1, PI. 33-, Fig. 4-
1886. Macrocephalttes LamtoeUO'BUS Sow.; iBulwwBId, p. as, PI. 28 (.2), F·ig. 18. 
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1928. Kamptokephal£tes lameZlosus (Sow.); .Spath, ,po 188, PI • .19, Fig. 8a-b; PI. 24, Fig. 3; PI. 25, 
F!.g. '1ao-b; PI. 113, Fig. 9a-b; PI. 36, Fig. 2a-b. 

1943. MacrocephalUes lameUosus Sow.; Douviue, p. ftO, PI. 4, Fig. 14; PI. 7, Fig. 14. 
1951. KamptokephoUteB IameUosu8 Sow.; !Bam &. Per-rodon, p. 38, Pl. 3, Fig. 6. 
:1954. MacrocephaUtes (KamptokephalUes) lameilosus Sow. sp.; J'ea'nnet, p. 201, PI, ·26, Fl.g. 3, 

Text-ligll 3&--.'18. 
1964. Ma.erocephaUtes. (KamptokephaZUes) (7) subswapmnus Waag. sp.; J'eannet, p. 21118, PI. M, 

Fig. I, Te;xlt-ll,gs 11&--40. 
188'1. KamptOtkepl1alUes IameUosu8 (SoW.); Lom.I.nadze, p. \1.62, PI. 4, '-!.g. 1; PI. 5, Figs I, 3; 

PI. 'Lt" iFdg. 5; ·PI. illI, F.t.g. 3; PL 18, Fig. 11. 
1987. KomptokephaUtes sub6nJ.pez£n.u.s ~Waag.); lLOIm4nadze, p. ·lU, PI. t, Fig. 4;. PI. I, Figs 2, 

3a-b; PI. 8, 1'1«. 4; iPl. 8, Figs .2a-b, 54-b; PI. 12, Fig. 2; Pl. 13, Fil'8 11, 6; PL 18, Fig. 3a-b. 

Material.- Five phragmOClOlIlS, partly <lO'R'oded. 
Rema,.ks. - Sfephanoce,.as aubt,.apezin'UB, created iby WI8tBgEIIl 1411875), has been 

.iIn-cl'Ulded ,by Spath (1928) inOO MaC'l'ocephatites w.meZlosus. Spath iPosttJl.ated (1928) 
that the differeDiOeS between the ~c:1merns Il"epresea:rimng the holotypes of Waagern's 
both s.pecies (18.75) Me ::ooIt sufficiently impartaJnt to refer them to two sepall"ate spe.c.ies. 
Spath's op:ioJion ~]:928) is reanfirmed .by tOIbservartions of specimens here descrlJbed. The 
daflni'tLon of M. (KamptokephaUtes) lameUo8Us agrees oltose1y 0I0.1y 'Wd.th ~ 
No. 43WM .(FIl. 5, F.igs 1, la). As !l"E!galt"ds dimensions (cf. Tab. 11), charalCtar of sec1llon, 

Table 11 

110. D H h . / • o I o /-/11 I'~ 11'0 I 1 ~ 

48 WII l-t )9 20 D." 22 I 0.'6 9/ 0.2) 1'" ? I ? I ? 24 1111 1-1 4' 24. 0.'8 24 0.'8 9 0.22, 1.0 32 14 2.) 

41 1111 I'" " 21 0.'2 2' I 0.49 11 I 0.21 I 0.9 33 16/2.) 
4J n/-t '2 2' 0.48 26 0.'0 12 0.23 1.06. 34 I 74 2.1 
46 n/-t 60 32 0.') 29 0.48 13 i 0.21 i 0.9 36 19 2.1 

~d nther mode.ralte curvad:ure other speClimens come clOser: to forms descr1bed by 
Waagem. (1875) as Stephanoceras 8ubtrapezinu8 Waagem.. T·hese di:~en.ces fit, iholWever, 
!intkl the .iartlraspecllDic V1al':iraIbil!irty !l"8lIge ·so that tit seems !l"essOlO.able to unite the two. 
species here dltSCU!9Sed inrflo OIIle: M. (Kamptokephalites) IameUosu;s. 

Occu,.,.ence. - WlOla Morawidta, Lower CaliJ.'()\\7ja1D. (Srigadoceras caJdovden.se 
Zone). 

Family Pachyceratidae Buckman, 1918 
GenuS ER'YMNOCERAS Hyatt, 1900 

Erym.rwceras (Erymnoceras) cf. coronatum (Bruquiere, 1848) 
(PI. 6, Fig. 2) 

Material. ~ TWIO pmagmooons, fairly stron~y oorroded. 
Rema.,.ks. - On the dimen.siJolls of our specimens (cf. Tab. a'2) and rthe abse!'ved 

Ta bIe .12 

110. D H h 

- I 
• 0 0 -/11 1'1/2 I 1'0/2 I 1 I 

1 lID ,1l/ 62 24 0.38 41 I 0.66 26 0.41 0.1 9 I 18 I 2.0 i 
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character .at omam.ema.,flion d.t seems fakllY reasonable to refer them to E. (Erumno­
cef'as) c01'ooatum, a ~es descrilbed i.a. by Roman '1008), Jeannet (1DS1) and figmed 
by 'Lommadze ~970). 

Occuf'f'ence. - Mn1n, Middle CaJllovian. 

Erymnoceras (Erymnoceras) doliforme (Raman, 1930) 
(PI. 5, Figs 4, 4a; PI. 6, Figs 1, la) 

1'" StephanOCIII"fJ8 coronatum Brus:.; Lah'Ulen, PI. 8, Fig. 8. 
1880. Stephanocer48 doIilorme Roman; 'ROman & aayn, ,po 1'13, Pl. 13, Flip 2, 2a, 4, .ta. 
18'10. EtymOOC8ras (o~nocera.) ~i/orm8 (Roman); iUomlnadze, p.' '11, Pl. I, Fig. 2; Plo 3. 

F1g. 2a-b; IPl. 4, Figs s--a (&!Ive lIynon;,my). ' 

Material. - Two pbragmocons and ttourbgmentary whorls. 
DesCf'iption. - Whard sectioo. diagonally':'e'liHpItfJcal, umblJiictus relaillively nmrrow. 

deeper 2nd :8UJnJn.eil-iLJke an inner whOrls, more shallow «J. the OI.rter, ornamentation 

Table 13 

I Bo. j i 
H' I 

W I ' I' D h • 0 0 W/B I r1/2 I ro/2', 

4 IIJl ja?1 22 10 0.4' 24 I 1.1 8 0.)6 M/ 1~ I ? 
2 lID I.?I )8 1) 0.)4 )0 0.78, 1.4 0.)6 2.) 19 

consistilng of distinct uml:ldrunaa ribs endiJng m. shaxp tubercles on the umlJilical angO,e 
and in twIo se<lOIlldall'Y r~bs star,tiJng fram ea.ch tubercle and sli,gbbly .aDll;eclool.y :iJndlined. 
The above JCha.rracte!'s and dimensions <If OUI' ~aimetnS (cf. Tab. 11.3) 'OOIiInaide 'WIith 
those an the :represenJtatives of ~ecies E. (Ef'ymnOCef'aB) doliforme. 

OCCUf'rence. - iMin:iJD., Middle Cel:lmr.i:alIl. . 

Family Kosmoceratidae Haug, 1887 
Subfamily Keppleritinae Tintant, 1963 

Genus SIGALOCERAS Hyatt, 1900 
SigaZoceras (Sigaloceras) caZloviense ,(Sowe:rby, 1815) 

(PI. 6, Fig. 4) 

1886-t1.887,- AmmooniteB CoItomenAs SOWerby; Quenst«1t, p. '/31, PI. 8', Fig. 11'1. 
1l1li3. sigalocera8 (stgGIocera.) ooU0Wen88 (Sow., lAI15); T.l.ntant, p. 1IN, Plo 19, Fdg. 1; Pl. 20, 

F.ip 1-3; PI. 11, Fj,p 1-3; Plo 23, Ftp 1--41. 

Material. - Two gerontic whortls, one juvenile wOOrd (ba'dly COIl'roded). 
Remarks. - Fl'an typi;calll'epresentartives' of thds species the Wola MoraWlhCka 
~ differ .In 'I!8na!I.1er height IIlIIld thidlmess of whorls (cf. Tab. 14), more 

Table 14 

~-1I0. '-r--'I, D -...- b.1- " • ,w-" 0 

1~Z09 'O~L22 O.)1~ .... __ ~_, 
oompressed mdes, higher 8Il1d more slender seatian. These di.fferenees fiJt,' however. 
into the dIIl1lr9apecWm-c vall'iaibiJity range (camp. T.intant 11963, Ip. ,1'99). 

Occu7'1'ence. - Wda Marawidm, Lower Cail[ovialn (SiIgaIloceras caLlaov.i.erlse 
Zone). 
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Subfa~y Kosmoceratinae Tintant. 1963 
Genus KOSMOCERAS Waagen. 1869 

Type species: Ammonites spinosus Sowerby, 1826 
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Diagnosis. - MiIc:r:ocmdls with ~1B on tl1e peris'llome and ·maarooonchs wdth 
a straight ,perlJs.tome (MaamwSkJi 11962). Umbi.lliws mociEll"aJI:e:ly 'Wilde. Whorl seot:ion 
from oIl8ll'lt"OW to wide, sides conpressed or oanvex. Ventral side o(l()mpressed, .Occa~ 
aicmally somewba!t roUDded. DiStiInct Om.amentMbl ICOOSistiJng of sIIlgie or paiI'ed 
}lrimary Il".IIbs and seooo.dvy ribs eliltber sIIng'ae or dn bundles of two or DUll'e. Most 
species bear m<re Ol" 'less distiDQl; lbubercles, either shatlP or I"ounded, 0CCUn':i.n.g fin 
:never mare th:a.n :iJn 1Ih!'ee rows on a whoa:il .de (umbl'Uall, lateraD. and ventral). 
Same species :liaIck the tUbelroles':fIn certBIin stages of ontogeny. 

Rema1'ks. - Tdntant (11963) - paIl'ItlY IOIIl Bririkmen's (192Sa, b) classUica.t:loo, 
also on CaLIomcm's (1955) suggeati.om - divided genus KOBmOCe1'CU :into four eub~ 
geoe.:a: Zugokosmoceros, Kosmoce1'cu - mac:roooocbs, Gtdielmice1'cu. Spinikosmo-' 
Ce1'1JB - mitcrocoDohs~ This SIl'bdiWs.i<lll, on the one haDd telkes !into account the phyla­
gen.eti-c chaalges oOOlllrinB wflthliln ' the iltosmoceratl:nae, wh~ on the other h8llld dJt 
is based an lPUl'ely morphoklg,ical1cr.iteda. The observed phy1logenetdc och8111ges Il'ailiaibly 
.suggegt the dmtllootli()ll of .t·wo groups d!rorn oopresentatdves of the above SiUbfanUly: 
namely :b'ms w5th relatLve1y s.iIIrrple Ql'Illamenlta:tion (tti:ngJe seooruiary dbs, gE!llel'B-1ly 
not joIniJDg qetber,laX:!k of laote!rti tubercles) !Wo fonns -w:J.th an dntricate omamenta­
tian paibtem. (bundled seoandary ribs and strangily developed lateral ifJulbero1es). The 
fInrt group !repuosents the older species (!lower Middle Call1oviam.), the seoond group 
the younger . ~ecies (higher zone of the Mliddle C81'lovtan aDd the Upper Call1lov~8D). 
In either of these two g!l'OOpS we am disti~h tibe 60 ca1led maa-oconchs 'With 
.a &imple perisbome and mJ.<:roconchs whose peristame bears Ilappets. Studies an · 
sex.ual diim<Jq>b:iam :in ammom"'tes, i.a. in represen~ttves of genus Kosmoce1'lJB, have 
shown tlwIIt makrOCOllchs carre9pOl!ld to the femde forms I!IIIlid m!.crooonchs. to the 
male 0IlleS (CalIIIomon 1S63; Ma&wws'ki ,1962). On ·the ;basisot ibiDloPcal ClI'ii.ted~, 

. the macrooarJJOhs and tIhe OOII:Tespandillllg mJcrooonchs mfgbt, therefore, reasanablybe 
unMed o.ot only into one subgenus but even ane spedi.es (vide ,Westennenn 111Hl9), 
The C'I1rit'ently accepted morphaliogbll criteria ~arating genus Kosmocet'cu moo 
rnacrooaocbs aDd mierocanclls is nO looger accepbabJe. The material here discussed 
ooes not aUow rany deffoite suggestians in what OCOllOel'lDS ,tOO divdalon of Kosmoceras 
lilnto subgenera. Hence only the gmeric name KosmOCe1'a8 is used by. the Wl"iter 
.accompanied by the lCIOItTespond:img speoWc name. 

Kosmoceras obductum· (Buc'kman, 1923) 
(PI. 6, :ngs 3, 3a) 

1811. COIPIllocenJs ja.son Rein.; Krenkel, Po W, Pl. 20, Fig. V. 
1II1IIa. Kosmocer.a.s (.2:\ul1okosmocsra.s) obductum obductum (BUck.); Brinkmann, !Pi. S, F!g. f. 
1815. KosmoceraB (GuUetmttec) obductum Bilek.;Oallomon, p ... , PI. a, Fie. la-b. 
11168. KosmoceraB (Zugokosmoceras) obductum (Buck.); Ttntant, - .p. 283, Pl. aa, 1!'1og. 1; Pl. 31, 

FtlJl a-a. 

Material. - Two mature whOl.'ls. 
Rema1'kB. ~ 'The species ibere de9Cdbed ICHH.er6 ~om the allied K. C1'cumm 

('I'intimt) in higbel" and DIlI'l'OWe1' secobl()ll (cf. Tab. 15), finer and more numerOUS' 
ribs 8IIld :In ab8enJoe 'of extermal fmbeooles. 

Occu1'1'ellce. - IMnlIn. Milddle CalloVian; Lasoc:Ln I, Middle CaThovian (1). 
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I 110. 

119 IIn /K/ 
L~ Ll /K/ 

-----r---• 0 0 Will r1 .., 
0.26 2:l 0.26 0.62 14 
0.)1 19 0.26 0.60 26 -------..;, 

Kosmoceras crassum (Tintant, .1963) 

1983. KosmoceTlUl (Zugolcosmoceras) crasBum n. sp.; Tintant, p. 289, PI. 28, Fig. 3;· PI. :i9~ 
Figs 1-4; Pl. 30, Figs 1-4. 

Material. - Two mature whorls and 'one juven'Ue whoi-l. 
RemarkB. - 'I1he above ~ differs fr.om the aIaied K. obductum (BUlClkman). 

r 110. ;tit' D ' H 

4) 1111 IM/ 4) 20 I,,~ 1>11" " 

'1' a b le 16 

.h 'w i .--r 
0.46 

0.42 
14 I 0.)2 
18 0.26 

0 

? 

17 

I f Will 
, 

I -
0 rl;c ro 

? I 0.70 14 , 
0.24Ji·62 1) ) 

in a iI:oi.Ver la/lld mare depre9Sed section (cf. Tab. 16), more distinct and rare ornamen­
tation ood the lPl'eseIlCe of distilIlct outer tulberoJes. 

Occurrence. - Mnm, Middae Ca:liloiY!Lain. 

KOBmocer(t8 zugium brinkmanni (Tmtant, !1963) 

1983.. Kormoce-ras (Zul7okosmoceraa) zul7tum brinkmannt n. SWJap.; Td'ntlllllt, p. 2'18, PI. 31, Fig. I_ 
. i 

Material. - '!'two matrt.1re whorls. One whorl with a fragmeIlllary body chm:i1ber-
~No .. 4LI - cf. 'IlaJb. 17). 

Table 17 

- I I I D H J h W • 0 0 Will 

1 97 )71 0~)7 27 0.27 26 0.26 0.72 
/ ~4 4J 0.41 )0 0.28 )0 0.28 0.69 -_. .-

RemarkB. - SuJbspecies K. zugium brinkmanni ,occ:u:pies 8I1l .i:ntermeddate 
posiltdon (cf. T1ntant 11963) iIn the phytlogenetic lineage ·of K. zugium {Budkman)~ 
From ·the 'Subspecies K. zugium zugium (Budmnan) it differs !in -coarser a·m mOl'e' 

spaced arlD.amenltat.iJon, I8lDd :ftlexmaJ. OOIl!l"se of secand&"y ribs. From th,e subspeaies K •. 
zugium interpositum (:Buckttnan) dn iIlhe laclt at twanb-blmdle6. 

Occurrence. - Lasod.n I, Middle oaIlovdan (1). 

Kosmoceras gro88ouvrei (phaeinum i(Buckman, !1924) 

181D. K06moce:raS (KosmoceraS) I7r088out1l"eI phaetnum (.Buck.); Tintent, p. 110, p. 341 (in lI;ext)~ 

Material. - One maturaJ. whorl. 
DeBcription. - 'Wharll section polyg<lilllai, 'W'lIth ma:x:iam'1.lm width at c. one obbdrd' 

the hedght of the side, constr1lctlng 'towards the fWtened ventral £i.de at the level: 
of the rlrulberdes. Omame:lllta.'biOll ch'8ol'la!Cterized hy iPl'eserroe of prdmairyt il".lIbs, s1rong,ly: 
coanIElI.' at the umII:iLl:ilOOl ~e and t.ermina.tiIng at one third the he:llght of the Bide 
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WfJbh xOlmdehlll'PE!llelci tubereles. A bUndle of three or four fine, sharp secondary­rf8':l8. Slightly sinruous.ly· iOUTved, branches off fl'lOOl every 'tIJbercle. Most secondary­l".tbs me buiDdl.ed tWlO and !:wo together dnto ~ .smaH outer tubercl.e. Single seC'aDdatT ribs 000UIr, ,too. 
In apite of its ~tary .state of preservation., Ithe Ialbove specimen may __ m the grotmd of its ornamentation - 'be reasmaW.y !re1.erred to the group of" KosmoceTaB ~. of p~enetic :1:ineage g7'OSsouvrei-phaeinum-P1'oniae. It cor­.responds to the subspecies K. grossou'Vrei phaeinum. 
Remarks. - F1rom the relatted sUbspecies K. grossou'Vrei gT08sou'IJrei {Douvill~» the sUbspecies here COOBidered differs :iJn stronger and !rarer lateral tubencles andl mare regular occ'l.lll'lrellce of bundled 'geCClDda:ry ribs, 
OccuN'ence. ~ 1Minio, Middle C8!lI1ovdlBll. 

KosmoceTas fibtiliferom fib'Uliferum (BuCkman, 1923) 
(Ri. 7, ·Fdg. 1) 

1963. KOBmOCer/I8 (Koamocer/I8) fibuUterum (BuDk.) ftbutt/erum (Buck.); TiIlltant, p. Mo, Pt fi ... Fig. I. 

Material. - One, slightly damaged mature wlJor.l (macrooonC'h). 
Remarks. - The ornamen'tatlon pattern of speo1men from LasocLn I a!ld its: dimen9lons (cf. Tab~ 18) oreaamably suggests its '8ssignment Iba sub~es K. fibuli-

Table 118 

tuum f1,'buztfe-rum. From representatives of subspecies K. fibuUfeTum pseudogros­lOUvrei 'l1ntant it dilHersm ebrmger umbilical tubercles and lateral ltuberoles, in. rarer lateral ttibercles, aIlso ID the :presence of bundled secondary rdbs. 
OccuN'ence. - Lasoclln I. the ea:rJovdan. 

K08'mOCeras duncani (Sdwerby, 1818) 
(pl. 8, Figs 6, 6a) 

11129b. Kosmocera:s (KOBmocerae) Dun.cam Sow.; Br!n:kmsIm., p. 90, Pt I, FigB '7Ii-b, I. 19112. Coemocerll8 (CosmocerIl8) cluncant (Sow.); MakoWllkil, p. 36, Pl. 3, :JI'J.g. 8; Pl. 4,. Fig. 130= Pi. 8, Ftg. J; Pt t, Fig. 2. 
19111. CoBmocer/I8 crunca.m 'Sow., IBl8); MakOWBld, p. 89, Pt 2, Figlla.-t. sa---c. 

Material. - One mature whorl aIDId one :ftragmentary juvenile wborl. 
Remarks.· - The dimensions of the apeoimen <cf. Tab. 19) aDd the abserved: 

Table ,19 

omamema:t.ion l"e1lllODlBilly suggest !iJfB IIlUignmeat to K. duncani :In I8.ccoroa:DCe wd~bc. the d~tion of Clhat ~etI ulDder dtems g.1ven !in the sYDOlllymics. 
Occu",.ence. - LasociJn I, the Calilow8I!l(noduie bed). 
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KosmoceT'as bizeti (Douvjf(de, 1915) 

'11115.. Coamoce1'a.castor var. bizeti nov.; Douv1lle, p. l1li, Pt 11, Flg& 1,8. 
lMS. Koemoce1'1UI (KOIIInoc.rlUl) bintt DOlI,,"" (11116); TintaDt, 'P. 341, PI. .n, rip 3-4; !Pi. -, 

Fill 1--.2; 1'1 •• , J'l. .. 1--.2. 

Materilit. - Two fr08.,gmentary mature whorls. 
Rema,.kB. - The ddmensiGIlS <cf. Tab. 20) and the chlll."aC'ter.ls1ltc ornamentation 

of these!jpeOirneoS reasonably suggest their ~ent to K. bizeti. Frun the related 

Table 20 

K. poUucinum Tei8seyre .they diMer :In more dEp1"e.ssed whot!l sectioo, aiIso ·in strOllger, 
.more spa<:ed omamE!IlJI;a1OOn. 

Occurrence. - !Mni'n, the Middle Ca-E.ovian. 

KOSflWCeraa casrot" cast01' ~e). 
(Pl. 7, F'ig. 2) 

'1884. Coc'mocera. ClastO?' ReIn.; Teialeyre, p. m, PI. 4, Fig. IMI. 
1915. Coamoceras caator Rein.; K.rent:el, p. _, ~ Ill,. FfCII &-8. 

1915. Cosmocera. castor (Fain.) M:k.; Douvme; p. aa, PI. 5, J'l.g. 5. 
·19Z11a. KOIImocerae (SpbafkosmocerlUl) cast01' anteriOr n. su.bsp.; Brlmkmann, PI. 8, FIg. '1. 
'19298. KlHImocsra. (Sp£nUcoemoceras) ca~tor C/l>ltor Rein. i BdDkmann, PI. 3, Fig. 8. 
'1929b. Koemoc/Wa8 (Sp£nUcIHlmOCIlf'lU) C1Utor Rein.; BrlDkma'nn, p. 8'1. . 
"11150. CIHImOC81'llS castor (iRef.n.); SOioolOWIII, p. 1411, PI. 5, Fig. S. 
"1983. KOBmocara'll (Sp£nUconnocnas) caaor (lI.reln.) castor; Tintant, p. 3110, PI. M, Fig. 'I; 

N. 56, l'iU 1-IIj Pl. 118, Figs 1...,-4. 
:llla. Koamocera, (KOII7Iioceras) castorinum n. lII.j 'rUI.tllDt, p. 815, .Pl. 31, '1'1a. ta-b;. iPL 40; 

IPL tt, FIg. 1. . 

Material. - Fifteen wharh, :amoo.g whicohseven ~Emtau. whorls of macro­
-cOlllchs and ·edghlt ~ of miaooolDchs and of iImer m8CrlOOOlJClh wborls. 

Rema,.kB. - $pooimens "With smaller diameter (cf. Tab. 21), representing 
.miIcroooochs or ;uvenile macrooo.nch whcris, ctiospl8y feature.s cbae:aeter.iBtic of K. 

Table 21 

I 10. .I.ll B h , i .. o I 0 W/H 1'1 1'0 11 

I 8 IIA lalI 29 1) 0.44 10 1 0.)4 9 I 0029 0.76 12 )2 '2.61 

1.29 IIA laI. )0 12 0040 
81 0.2~ 10 I 0.)) 0.66 1) 26 2.0 , . 

I 9 IIA I?I )1 . 1) I 0.41 9 0.29 9 i 0.29 0.69 10 20 . 

::~: ' I I 20 lID I?I 1.34 15 I 0044'· 12 0.33 11 1 0 • .32 0.'1) . 11 22' 
, 6 liD I?I )7 16 I 0.42 1) 1 0.27 11 I 0.29 0.81 8 18 2.2 I 10 IIA IMI , 40 17 I 0.42 ~ I 0.~2 12'1 0.28 0.74 10 24 

2r I 12 IIA IMI I ? 28 1 ? '! i ! 0.79 ? ? 

1.3 lID IMI ? 2' : ? 20 ? 0.80 ? ? 

.casto,. (Re.iJnecke), descri~ in detml by Tdntant (11963) as K. (Splnikosmoce,.ll8) castor 

.castor (Reineoke). Tbe inna- wborlls of sped!mells :representing macroooncbs {12.M and 

.13M) have a clmTacteri8tic ornamentation patter.n identical to that in speoimens 
·typiJcd of K. castor (Rei'DeclkIe) whUe m the outer wbods the ornamentation is ty.piolrl 
-of form·s desc.ribed .by 'I'dntalnt '01863) aI!l Ko (Ko8moceras) cll8tortnum Timant. 



STRATIGRAPHY AND l"ALEONTOLOGY OF THE CALLOVIAN 389 

AsOOCJl'lding to 'I1intam {1963) the ddlfifereneesbetween K. (Spinikosmoceras) castor (Reinecke) and K. (Kosmoceras) castorinum Tintant OOD&i.st chiefly Rn the ane of the reprE!!lgeD1;a.tives of the ,tw'() spe~, the former representialg smaU for:ms (mioCro­conchs), the !la.tter the liaJrge farms {m8£!'oconchs). Difterences in ornamentation set in 00 the older whOl'lls of representatives 'Cd K. (Kosmoceras) castorinum Tintant, the young wh!Jl'\ls of this .species beJiJng md1sibinguishable from the mature whoriLs K. (Spinikosmoceras) castor {Rei·neclke). Thus, d:Dfferences of ;th1s <type ai'e a resWt of sexual dimorphism (Ma!irowskli J4}62) and .not of actual differences !between specdes and even sulbgenera. Her:vce, repI'esematives of the tr.adiJt,ionally OOIIlceived K. (Spini-. kosmoceras) castor (Reinec!k:e) represent thema\l.e fOl'ms, whUe those of K. (Ko~mo­ceras) castortnum Tlntant represent the female forms. Therefore, :In the writer's opinion, :representatives of these two species should be unlited illlto one tmder the name .of K. castor (Re!oecke). From K. castor fasciculatum(T-iotant) the subspecies here COlll9ldered dlifiers .in the absence of bU\lldled seoonda!'y roibs. 
OccuT'rence. - Mnkt, tlbe Middle Dallov:i·an. 

Kosmoceras castor /asciculatum (Tintant, 1963). 
(PI. 8, Figs 3, 3a) 

1883. Kosmoceras (Sptntlcosmoceras) castor (Rein.) fasclculatum n. BubBP; Tintant, p. 398, PL 9&, FI.giB 0-'1. 

Material. - Tbree wbortls, aI!ld two fragmentary wharus. 
RemaT'ks. - High., compressed 'SeCtion (cf. Tab. 22), Slides of wh!oris flat, orria­menta1dloc OOIlsi.stilng of ' two rows of tubercles {aateral and. veIlltral), seconJdary ribs 

Ta bIe 22 

;in pai<rs an one ventrall tubercle .. MI .:these features reaeonalbly suggest the ass.:gn­mem of the specimen ·undell." oonsideratian of \Subspecies K. castor fasciculatum which differs fr.om K. castor caswT' Bei.neo1oo in the presence of 1Jund1ed secondary ribs . . OccuT'rence. - iM.nIin, the Middle Ca&v:ian. 

Kosrnoceras pollucinum Teisseyre, 1684 
(Pl. 7, Figs 3, 3a; PI. 8, Figs 2, 2a) 

1883. C08ffloceras Castor Rein.; Lah'l.lllell, 'P. 60, PL 8, Figs I, 3--4. 
1883. COBmoceraB pollux Rein.; Lah'l1l1en, p. 81, PI. 8, Fl.gs ~. 
IIllM. Cosmoceras polLuct.nu7)a n. f.; TeiS8eyre, p. 1179, PI • • , Figs 1'114-b; PI. 11, Fi,. 30 11188-,188'l. Ammonite. ornatus (castor) Schloth.j Quenltedt, p. 'l!28, pt Bf, Figs 10,20. 1815. Cosmoceraa CtWtor Rein.; R. DouvW.«'!, p. 311, PI. 11, Fip 1-4, 'f. 
1915. COBmoceras poUuct.n.um Tea.; R. Douville, p. lIB, PI. 20, Fig. 2. 
1915. Cosmoceras eUBabethae Pratt; R. Dou~, p. 31, Plo. 13, Fig. 3. 
1918. C08moceras poUucintim Teis.; KreDke!, p . 1'1'0, pI. »1, Fig. \I. 
1929a. KOBmoceras (Spf.nUcosmoceras) poUu:r PoUu:r (Re(n.); Brinkmann, PI. 3, E'ig. 11. 11129b. Kosmoceras (sp£mkosmoceras) PoUUX (Reln.)j Brinkmann, PL'11. 1929'b. Kosmoceras (Kosmoceras) poUuctnum TeiB: Brinkmann, p. 8'1. 18110. Cosmoce·T08 ponu:r Reinecke, 1818; Sakolowa, .p. IQ, pt 8, Fl.gs I, la. 18110. Coemoceras poUudnum Teiaseyre, l8IM; Sokolawa, p. '138, PI. 5, Fig. 1. 

19112. CosmoceraB poUudn.um Tei.Ueyre; Ma'kOWllki, IP. 8D, PI. I, Figs 14-i, Za-c. 1983. Kosmoceras (Kosmoceras) poUuctnum Teisseyre, 1894; Tlnttlnt, p. I:t2'l, PI. 83, Figs 1..-.3 • 

• 
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11N1J. Kcmnooera8 (sptMkosmoceras) PoUU% (Rein.) poUU% (Rein.) Brink., 11128; T~ntlmt. IP. f03, 
.Plo 5'1. Pip 1-'1. 

MateTial. - Seven wbolllB, amoog wbkh .tbl'ee are maoroconchs the foUIr other 
h-agment&:ry. 

Remarks. - ~ W'bor(Is with smaDer di8meter (cf. Tab. 23) :in character' 
of omamen.ta1dOlll very closely resemble K. (SptntkoBmOCeTalJ) pollux (Rei.·neclk:e) ('Vide 

Ta ble 23 

110. r-x. D s: h W .. 0 D 

r 24 MD 
-- - -- --rO/~-~~~-' W[ 

1
26 MD 

14 lID 

I"; 
/mI 
/Ill 

)4 

41 

60 ----

14 0.41 . 

17 0.41 

2' 0.42 

12 0 • . " 11 0.)2 0.82 9 16 1.6 
16 0.)9 14 0.)4 0.94 9 11 1.2 

18 I 0.)0 18 0.)0 0.70 10 
I 

28 2.8 

Tintant 1963). In aOOllt'daDce 'Wifth the de.finittli<lll of subgenus SpintkosmoceTas (Brdnk.­
ml¥DJ), .1·9., 'b; in 'I'liintant [11963) these apeci.me!lllS Il"ep:resent m4.C1'occmchs. BiPecime.ns 
big in dJiameter, whose juvendle wharlls .show n·o difterences as oompa:red wilth 
representatives Of K. (Spini1cosmoceraB) poUux 'WhiIle d:ift«eDices in orn~tation 
do DGt appear before the older ontogemc stages represent macroconchs. They ~, 
therefore, ll'eliahly be referred rbo K. (Kosmoceras) pollucinum. 

Maiwwski (1962) bas showln ·that I1lhe differences occ1.lll."l':llng ;be~en these spe­
cies tresw.t :l!r.om .se:lOU8J. lIi.lmorpbf.sm; !the m51croconchs K. (SplnikosmoceTas) pollux 
(Rei.necke) xepresentiDg the maIle :fI9rnls. and the macrooonchs K. (Kosmocer1i8) pollu­
cinum - 'the female .:fJoI'ms. Hence, ~entatUives of both species are referable to ane 
species. the K. poZlucinum. 

Occurrence. - MIIIiin, WoliJca, the Middle CeRovian. 

Kosm.oceras trinode (Buckman, 1927) 
(Pl. 8, Fig .. 5) 

UIA. Cosmocer4S Bp. nov.; Sokolova, p . J3II. PI. S, Fig. 3. 
IB88. KosmocarlWl (KoamocerlWl) trinode (BuekmJBn, 192'1); TlIntant, p. W, .Pl. 41, Figs J---a; 

PL 42, FiIlB 1-2. 

Material. - :Tbreeiragmentuy mature wbot1ls. 
Remarks. - 'Dhe dimen.s.ions of .the 'fIPeCIIm.ens (cf. Tab. 24) and the chMacter' 

of oonoarnentatiOlll' !l"ea.sonably BtJggest their assignment to K. trinode, described in 

Tab ·le 24 

Ho. I D H h • I " 0 0 -/11 r1/2 ro/2 1 ---
l' Itn 1141 I ? 27 ? '18 1 ? ? ? 0.66 ? ? ? 

11 lID /Ill 74 29 0.39 21 I 0.28 22 0.29 0.72 9 29 3.:.1 

iiems given dn the sYnonyj!Iiiics. The specimens' here oCOIlSidered d~fer frOOl K. 
clavi/er ('l1iJDtant) in moer, . mare deUoate and more close'ly spaced omamentatlan. 
also in le8S distinct outer tubercles. . 

Occurrence. - Mrum, !the Mrddle Ca8.k>vian. 

KOSfnOceras claVi/er (Tintant, 1963) 

196i1. Kosmocer48 (KO$1TIocef'~) clavi/er IJP.; Tintant, p. M, Pi. tB, Fig. t; PI. 50, Figs 1-3. 

Material . .. ,,:- Tbree fragmenflary mature whorls 'Of macrocon.chs. 
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Rema1'ks. - On the OOalrl2cler of 'Whorl sedtion and ,of ornamen.taman observed in s.pecimeDs here oonmdered they .are reasonably referable to K. clavifeT. 
, F1rom K. trinode (J3uckmen) K. clavifeT di!f.ers Cl. COQI'Sel' and .mot"e l\1paoeoo Ol'IIlaIIDeIltation, al'SO rin the prESel1lCe of outer tubercles of d:he "c1Javl" type. F1rom K. fuchBi (Neumayr) (JIlIr species ,dH!ers in a IDIlI!:'rower umbi:licus, more slender whar[ sectilOn, depresssed slides, more m1nute side tulberolee and less distinct omamenJtatwn. 

Occu1'1'ence. - Mnin, the Middle call1ioIvJan. 

KosmoCeTa.B fuchsi (Neumayr, 1871) 
(PI. 7, ,Figs 4, 4a) 

lS'1l.a. ,AsptdOC6ras fUchst; Neumayr. p. _. PI. 15. -!F1g& :Ia-b.,ta--b. 
18St. Cosmoceras med. f • .Tenzeni Tela. - FuchSt Neumayri Teisseyre. p; m. PI. 5, Fig. lIS. 1951. KOll77lOCeras (S,ptn4Jconnoceras) Cf. 4culeatu.m Elcihw; lIP,; J'eannet. 'p. 1Ii8, Text-H, ... -PI. 26. F.Lp 11)-.11. , 
It56. EptcOBmoc:e7'U /'Uchst (Neumayr;' ArokeU) in Trea~ .... p. La01. fig. ae'I'. 

Mate1'tal. - One gerootic wbor'l with a ' fragmentary body chamber.' 
Description. - Whtord sectilOln depressed, polygonal, ventral side OBrl"OIW, depressed 00 damer whorl!S, OIl body ;chamber rounded, slightly convex. UmIJillcus W'Lde and deep with wam.s vertic81, aomewhat compressed 00 the !body chamber. Whorls aJ..ightly thidrer bm b1gb (cf. Tab. ~5). sides convex, maDmum thidmess of whorl on c. one third the heigbt of side (on <level d. ,lateral tuberdles). Omamen-

Table 25 

tation conslsti.ng of distlnet .sharp side 1n1berc'les and massive outer Wbero'le.s of the ''dlav.l'' type w.hix:h border tbe lIlarrow ventlrai side. Pr.imary and secondary ribs single, poor.J.y developed. Ornamentatioo, partiKmlarJty the ribs, mare 6'troog1y develop­ed ,on the body chamber. Too ribs here are often. in pSIit's, 4asuing out of one ilatera!l tU'berole towards two outer fubercleos. ham some outer tubercles an lilntercaaated Il'i·b may :Issue termioa.tiIng at midheight of the Side. , 
RemaTks. - Neumayr (l18"na) l8S6igned Ithe above species t.o geDJUS ABpldoCeTaB. Nevertheless, tlie charaoter of OI.'nameritatloo, the 'Pl'eseDCe of primary and secon-:­dary ribs observable in the mature stage, eJso the c~ of sutUJre, teldahly suggest the assigmnent ,of, the fuchBi apeoies tl) geallllS KosmoCe1'aB. 
F.rom ~es of Ibhe ho'Lotype of tblis species, our epealmen dirtfem iln more distinct 1'Wb:ing and ataght dHfermces Ii:n the ornamenta'llion on cthe body chainbet' as oompared with the linner whOl.'ls. K. fuchri dd.ap\ays' <lel'It8d.n Siiniialrll.ties Wiilth K. 

cla'Vifn {'1'JIntmrt) 00IIl0IIIist.iI m the p.resence of ma..ssive ol4er ttlbercles of the "olavi" type. However, K. fUchBi differs :1Irom K. clavife1' (Tilntant) iI.n wilder rumbfllicus, wider 
polygona1 section and ooarser ornamentatl.on. 

, OccuTTence. - Lasoclm. 11, the Middle Cailaviian (7). 

Kosmoceras rn. gulieZmi {Sowerby, 1818) 

MateT,iaZ. - One juvenile wood .and several frqmentary whOrls. 
Rema1'ks. - Tbe specIimen 'here desc:riibed resembles K. guZieZmi iIn the fOlilow;" ing ch8ll'acten: high, narrow' what-l sec1:1ioo (cf. Tab. aa)', st,:r.ang umbil1c8J. aI!ld latetiii 
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Ta b le 26 

tubercles ·d1.scem:i!1iI.e on the :inner whlOll'>ls and relatively w.ideiy spaced secondary 
ribs (comp. Th11la:nt '1'963, p. 362, FIl. 57, Figs 1-4). . 

Occurrence. :- Mndn, the Middle Ca1iJ.0vi2rn. 

Kosmoceras complanatum (Tintant, 1963) 
(Pl. 8, Fig. 1) 

1983. Koemocer'as (GuUetmicer4B) ' compl4natu.m ·n. 8p.; Tintant, p. 8'l4, PI. 413, Figs 1-4. 

Material. - Two juvEl!lllle wbO!l'ls (cf. Tab. 27) 

Ta ble 27 

No. D H h • • 0 0 

r..-- -- I--
28 lID Jr./ 29 1) 0.44 10 0.)4 9 0, )1 0.80 1) 

·)4 lID I_I 44 21 0.47 l' 0.)4 I 1) o. -29 0.71 l' 

)8 ).1 

~, ).0 

Remarks. - The specimEmS UIllder .cIODSidet"a1li.an .show si:ralg resemblance to 
the young ontogenetic 'Stages of K. obductum (Buckman) and probably represenrt the 
mierooonchs :<maJ.e forms) lOOlTespandilng to thait species. 

ham the alEed K. ventrtco,BUm T>mtant, representing microconchs, K. compla­
natum dirl£ar.s iln firner and denser ,ornamentation, also in lII8n'OWEIr, more slender 
wbonl seotiI.cm. From !the allied K. gulielmi (Sowerby) - ·microoan.chs - K. compla­
natum diifers in do.ser om:amemation and wealker ·lateral l\iubeool.es. 

Occurrence. - Mndn, the iMiddle Caliovdan. 

KosmoceTas ornatum (Schlothe1m, 1820) 
(PI. 8, Figs 4, 4a) 

ll1Q. Coamoceros poUu.r Rem,; Lahusen, p. 81, Pr. 8, F·\g8 54-b, .8, 70-c, 8a-b, Ba-b. 
1939a. KoamOC81"CJ8 (Spl.nt1cosmoc8ras) ornatum ('Scbiothe1m) emend.; BrlnPnann, P.l. 3, J'1.g. 12. 
IBnb. Kosmocsroa (Spl.nt1co8'l'l'loeeroa) ornatum (Schl.ot1lel.m) emend.; Brl.nkmann, p. 74, Pl. I, 

Figs &--6. . 

19110. CoemoceTa. ornotum (8cblotb.); Sokorowa, ;po 142, PI. 7, Fig. 2. 
11113. KonnOcel'lU (SptnUcosmocenu) poUw: (Rem.) ornatum (Bchlotheim) !Brillkmann; Tintant, 

p. tIl, Pl. liB, FigB 10, 8a-b. 

Material. - One maure whol'l {cf. Tab. 28). 

Table 28 

RemaTks. - 'lIhe specimen ·under ooosideratdon differ,s sar:newhat :5rom the 
form desarilbed I8!Ild tlgmed by TiIIlflalntt ('1963) 1lI!ld« the name of K. pollux ornatum 
{Brinklrnann). In 01lr speai.men the ornamentabioo pa'llllern is more lOompli'Cated and 
the bundled seCOllid&'y r.lfbs more disbilnlot. These d8!ffenmces ut, however, within the 
in1nspeciJfic var.iability :range. 
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K. ornatum difiens fnm k. spinosum (Sowerby) in the !lack cd ,sd,ngle Il'ILbs devoid of tubercles, also of pa:i:red prim.&'y {lJlllJbiJlitca'l) ~ and ID the Il'QdiadJ.y dill'ected course of ;the second8!'Y ribs. Tobe apecimen under considera1lioo d:lffers from the reI1a1ted K. aculeatum (E1K:hwaI1d) liJn cila;er I8Dd .stronger ornamentation, greater tMck­ness af "W'borlIs and more depressed palygonBll section. 
Occurrence. - Lasooin Il, the Middle a!lld Upper CaJ1ovian. 

Quenstedtoceras henrici Douville 
(Pl. 8, Figs 7, 7a) 

1912. Quenstedt£Cera8 Henrici novo lIP.; B. DOuvilU!, p. 156, PI •• , Figs 30, ae-,aa. 1812. QueMtedt£ceros Henrici VBr. B,.adU nav. ~.; B. Douvd.l1~, p. 66, Pl; 4, Fdgs 1-8. 1911!. QuenBtedtlcenz. Henrici var. prall1tnnbert~ nav. Bp.; R. DOuvi1le, p. fit, Pl. 4, Figs ~8. 18112. QueMtedtocero. hen~ ft. DoIWW~; MlIIkowald, p. '15, Telllt-pl. 5, Pls '1-.1:~. 

Material. - Two mature whorls and two fr~entary whoo1s. 
Remarks. - The mrnensions (cf. Tab. 29) and the observed ch8!l'a.cte:s at onnameIrtatioo Ibr:IIDg ~ specimen close to Qu. hen""l Douvdllile. 

Ta ble 29 

r-______ ~--r_H_+--h--~._+--.-~_+----r_~~~--~ 
l' 0.)8 1) 0.)) I 1) I 0.)) 

Occurrence. - Mnin and La.sooIm. I, the Upper eanovian. 

Superfamily Perisphinctaceae Steinmann, 1820 
" Family Perisphinctidae Steinmann, 1820 

Subfamily Pseudoperisphinctinae Schindewolf, 1925 
Genus POCULISPHINCTES Buckman, 1920 

Poculisphincites sp. A 
(Pl. 9, Figs I, la) 

MatertaZ. - Three whor'ls, one mature. two juvenile. 
Description. - WborIl section depressed (cf. Tab. 30), IlrlllllSVeroSely e.1.LiIpsaidal. velltiralily oOCIInStrdded. Maximum Width of w~ near the umhWal:l l8I!lgJ.e. With 

Table 30 

10. D 

2, Ll /M?/ 8' 

growth ·of the whoJ.'ll the section beoOmes more <1epreased. Sides of whocls slightly convex. veiIltra'lly .oomp.-essed, :rounded. Umbi!l.icus narrow', deep. with verrtilicaJ wails. Omlamentaltlian OOIIlraisting CIf distiJnct ooene primary ribs, thildkendng of the umbUical angle. At the last abaervable whorl these thickenings became tuberc!le..J:ike. TWIO- 01" three secrondary :rtlhs, fLne, .aJJ.gbbly anterllorly curved. branch off from evtll'y primary r:ih. Two er "three OOI'I6't:rict.\ans are now dJ.e;cer-nilble on one whorl 
Remarks. - No desc:ription at' figUll'es of species po.ssi:I:Xly oorrespoluiq to the rorms h~e descr.ilbed have been iiotmd :im. ,the !literature avadllable ,to ttbe wci.teI'. Occurrence. - Lasoc.in I, Upper oa.Thwian. 
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Family Aspidoceratidae Zittel, 1895 

Subfamily Peltoceratinae Spath, i928 

Genus PELTOCERAS Waagen, 1871 

Rema7'ks. - In the present p8pergE!I!!IM Peltoce7'a,s lis ir~gaa:ded as divided mto 

the tollow.ing aubgenera: peltoce-ras s. 8. Waagen, MetapeZtace-ras Spa.,fu, Unipeltoce-ras 

Jeaonet, Pa7'apeZtoce-ras SchIDdewolf. . 

Subgenus PELTOCERAS Waagen, 1871 

'Eype species: Ammonites ath.leta Phillips, 1829 

Diagnosis. - Whorl sectilOn depressed, square or rectalngulair. Whorl generaaJly 

wdoder than lJ1gh.. The per>iaphinet:l.d .stage ahorrt-las:t:1og, w:Lth diameter at 80-40 mm, 

distiJnct OILtat' and :inner tubercles make tll*appearance. Wlith growth at whorl the 

prdmary ribs. become eX1tlnct aod a depression is fanned between twO roW'!! ()(f 

tuberroles .at the Side of the whirl. The secondary ribs viISi'l:lle on the siiphonail el!de 

join together in twos OIl' threes Ihn one outer rfruIberdle. The ISeOOndaQ' rti.bs up a dia­

meter c. 50 mm disappeared. 'l'he representatives of thlB subgmus e.re ~ 

though no get'UlJtiIC specimen rwdth pecisbome preserved ,has been found ,by the writer. 

Peltoceras (Peltoceras) athleta (Rhil1ips, 1829) 

(PI. 9, Figs 2, 20). 

18211. Ammonltes athleta Ph1ill.ps; PbIlH,pe, pt 8, Pi,. 18. 

lm. PeUocera. rUhklta PlhiLHp; ;w'aa.geo., p. 81, .PL 18, Figs ~, la~. 

lna. P4rltocll'l'Gol IIChleta (Phill.); Ar:kell, PI. trI, · I'Jg. '1. 

183'1. PeUoce"aa athteta (1Phill.) 9pBth; Prietler; P. 11, Albb. &Ea-b •. 

1151. Peltocera8 ·athleta Pbll. Bp.; ;re_t, p •. lAI5,. Text-f1gs 3811:--181, Pt 'lIS, na. 1~ 

Material. -' One whorl (<pha:agmocon) end :two fra~entary whorls. 

Rema7'ks. - ·Whortl sectim depre.El6eci (cf. Tab. 31), ~. The ribs divid­

ing OIl the :inner wbar,-llrs at otbe m~ Of the ventlr8l1 side 'beoorne extincol: at a dia-" 

Table 31 

metes:' ()f c. ~5 mm and tUlbero1es make· tbeir' ~eanmee e!I; the ou.mhmdJCa[ and ven.flral 

ed~. The .tWeCies here desorjlbed differs from P. (Peltoce-ras) tnfid,um {Q1J.eo!tedt) 

in that the Wbetcle stage occurs earlier, ;fa). ,leas closely spaced o:ibs .aLIId tuberdles. 

From P. (Peltocerti6) beTckhemert Pl'1ieser .lit dli.ffers IiIn wbOr'l seeUloon, 8 convex venltr­

.1111 . 'Side, in tb,e out.er . 1nibetrIcles lbeing upcurved 8IDd 1n tbe posl'llilon of the outer 

tubercles .;tU.st On ithe mMgin & the ventral. side. 

OCCU7'7'ence. :- LesocdIn I, WOl8 MoraWJeka, the Upper CaJa.oViian. 

Peltoceras (Peltoceras) trifidum (Quenstedtt, 1886-ll:ltfl) 

(iBJ.. 9, Figs 3, 3a, 7, 7a) " 

1811&-i8i7. Ammontte. athleta tri;fidua; Queinstedt, p. '181, Pl. 88, Figs 6-11. 

113'1. Paropeltoc8T48 trif'd.um Quen. ap.; Prleser, p. _,,AJNJ. I, 6O-E. H, PI. a, Pigs 4, '1. 
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1851. Peltoceroat7"iftcium Quen. ap.; Jeannet, .p. l.8'1, Text-figs 3N-ne, PL '12, Fig. '; Pi. '13, Fip .1 ........ 

Material. - Four whorls (pmagmoooos). 
Description. - Woorl sooti.on dep-essed (cf. Tll1b. 32), rectaJDgullD" or sqllal"e. Omamentation C<lIDI&isting of strong, prollr'Udmg mner and outer tubercles, makIiJng 

Table 32 

-Bo. D H h W • 0 0 W;11 %:1/2 ro/2 1 ---f-' 
8 LI ,11/ '7 19 0.)) 19 0.)) 26 0.4' \ ~ .0 10 )1 ).1 1) LI ,11/ 49 12 0.24 19 0.)8 21 0.42 1.' ·· 13 )0 2.) -"- ----'----~-___ ::.:.:.-J. 

their appearance on whorJ. side 'With tHametEl- at c. 40 mm, mitJa[lly as thdIak.eDialgs on riLbs. Primary ribs, gradua&lly becoming ex11lnct ~h gIroWth of whO'1'll, run ~n between the closely spaced inner aod · outer tubercles. Two or three secondar'y rilbs br&n.ch off from every outer tuberole. . 
RemaTks. - The $eCI.e.s under descrd.ptLon differs :from the lL"eJated P. ~eZto­ceTa.s) athleta (PhlilLUps) In later IIIPIPeaa:'lIIIlCe of the tubercle silage ami in clOSE!!" ornamentation. Bothtbese apecies, however, resemble each .other closely so much so thad; theil" distDlnction is hardly poesilble df the owter wbol"ls only are preserved. 
OceUrTence. - La&oclin I , the Uppa- CaOO.<>v.i.IIID. 

Peltoceras (Peltoc:ems) cf. berckhemeri Prieser, 1937 

MateriaZ. ..:... One fragment of whiolra, somewhat CON"oded. 
Remarks. - Whorl sectidn depressed (ct. TaIb. 33), Il"eetangular, sides sUghtly 

convex, mner and outer tubercles thick and Widely spaced brlngi!Ilg O\l[' specimen o1ose to the It)ediesdescr:ibed 8IIlId figured 'by Pr!eser (;1937). 
The specimen here descrdbed cMlfe:r,s from lI."epresentatdves of P. (Peltocerall) eTckenbergense I~rleser f,n reo:tangull:aa:" ·whorl · section, ~htly convex sldes and 

i-elati·vely early a.ppeeraoce 0If the rt:ubercle stage. 
Occun'ence. - ·Lasoc:in I, the. Upper Caillovi.an:. 

Peltocems (PeltoceTas) eTckenbeTgense Pri~; 1937 
(Pl. 9, ~ 4; 4a) 

1917. Peltoceras erclcenl>erllense .n. lIP.; Prieler, p. 19, A'bb. 4E-F, PI. 1, Ftp '1. 8 •. 

Material. - TWIO juvenile WhorliS. 
Descri.ption. :.... W·barl secblJOn squal"e (cl. · Tab. 34), aides compressed. The tubercle stage sets .in at a diameter .of c. 38 mm. The outer ltuberoJ.es ill(ppeax tiJrst, 
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Ta'ble 34 

r-Ifo. J D 

t-;-~ /!A/t; 2 6 ~I------~~~~ __ ~ __ ~ __ -L __ ~ __ ~ __ -L __ ~~_~ 
followed by :tbIi.ckenialigs !OD. :linnet Il'ibs at the IllmbiJli()aJl QIllgle graduaJily pass.iJDg moo 
tuberoles. Rlibs s1igh~y posterlot1ly bent at the umbilical angle, S'inously anter!iOll"ly 

. on mro-Siide. Distinlct wealk:enilDg of prlmary rifbs between tubercles at a diameter 
of 43 mm. 

Remarks. - The species here descrJ.bed differs fTom the ('elated P. (PeZtoceras) 
berckhemeri PrII.eser in sqtlM'e whorll section, ~essed sides and later develop-
merit of mberdles. . 

Occurrence. - Lasooin I, the Upper Cal!1ovian. 

Subgenus METAPELTOCERAS Spath, 1931 
Type species: Ammonites armiger SoWIerby, 1818 

Diagnosis. -' Whool set'tion recl:alngwa!', high, genemJly higher than wtlde, 
trape'lJUidal an older whorls. The perllE,ph:inclid stage disappears at Q diamete£ of c. 
40--60 mm. Tuiberdles SAle&:' grad'll3illy, fJrst the imler, larter the outer ones. Prim&'Y 
rubs dd.scernlJble even OIl mature whorlls. Specimens of tlUs -subgenus represent 
maCI'lOOQIldlS. 

Peltoceras (Metapeltoceras) broili (Prieser, 1937) 
(Pl. 9, Figs 5, 5a; PI. 10, Fig. 3) 

1937. Parapeltoceras broW n. 811.; Prieller, p. G, AlXl. m-x, Pi. Cl, Fig. 8; 'Pl. 4, Fig. 1 

Material. - Two mature whorls {cf. Tab. 35). 

Ta-bIe 35 

I i i i J - i ' -~--r--..,.--- r----
.0. D 11 h J • • 0 i 0 W/R i 1'1 1'0 1 

9 'LI /11./ 78 2' 0.)2 I 24 0.)0 I J' 0.4' 0.9& 27 62 2.) 
10 LX /11./ 1)1 )9 O.JO )8 0.29 i 64 0.49 0.97 ? '1 '1 

Description. - Whorl sectdon trape'lJO:dal with .max:imwn 'Width of sides on 
level of lIll:IbiHcal ItUbe!'dles. Tubercles appeM' at a .diameter of c. 57 mm .(No. 9LI), 
the thdockening an r.iJbs at a diameter of 46 mm. Inlller tubercles mOll'e ~t, mOIre 
prot.rudia:lg than the outer ones. Seooooaory "JIbs with oourse characleristic of "the 
species vdsiJble iQp Ibo diameter of c. 50 mm. 

Rema.rks. - The apecies 'lIIIlder oOOIlSideraJtion shows celI'tlMin similarities with 
P. (Metapeltoceras) balllei (Prleeer), espeoially an the older wbo.rt1s. F.oom P. (Me­
tapeZtoceras) baJlZei, however, P. (MetapeZtoceras) brotU dLffers in later develDPment 
of the tuberde stage, less closely &paced dobs, oampressed aides, hdigher whorl sedtian 
and the domdllWlce of the umibillicaa over the ou·ter (slLphona.l) 1rutberoles. The pod.nt 
of divolsiOll of the ribs do P. (Metapeltoceras) broili occurs just on themarg.ln Off the 
aliphon:al 'Side while in P. (MetapeZtoceras) balllei on the thtrd outer part of the side. 

Occurrence. - Lasocln I, the Upper Call1ovian. 
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Peltocera8 (Metapeltoceras) bayZei (Prieser, 1937) 
(Pl. Q. Figs 10, lOa) 

193'7. Parapettocera. baylet n. Bp.; Prieser, p. 1fT, Aibb. 7A, P'1. 2, Figs 2, 8. 

397 

1851l. Metapeltocera. cf. baylet Pr1eser iUl.; Jeannet, p. 171, Text-fig. 4II'J--tOO, pl. 72, Fig. 5; PI. ·73, Figs .5-11; PL 90, Fig. 2. 

Material. - TwIO whorls (;phl'agmotoo.na) and .one fragmentary whorl 
Description. - Whorl. section depressed (cf. Tab. 36), :rectaongwar, nearly square. 

Table 36 

INo. w .. Ill! r 1 1 '1 I 

2UU~29 --.-14 L1 /K/ I 68 21 U.:31 :3:3 0.49 1.051 :31 61 L2 14 Ll 49 -.I.-~' ~:~ 14 O.JO 24 0.49 0.9:3 40 ? ? - --
Vertdall side slightly convex. Inner 8IDd outer .tUberoles closely spaced, the outEr ones stronger and m-are prot:r.udialg than the ,inner ones. Charaateaistdlc anangame.nts: of r.ilbs on the verti<:aa (siphonal) ,side. 

RemaTks. - The species here descii.bed differs from .the ('elated P. (Metapel­toceTas) broiZt (Prie.sar) in earlier appearance ,of tubercles (at a diameter oaf c. 50 ~),. in more cl.o.saly apa.ced ornamentat!OD, slightly rounded sides, square whorl secli<lllr dom.ma.n.ce of oUlter tubercles' .over the oUmbilli.'cal ones and the ~t:.on of the dLvid­ing poj;nIt of rIDs being of the third outer part of the side. 
OccurTence. - Lasodiln I, the Uipper CsIllovla!n. 

Peltoceras (Metapeltoceras) schroederi (Prieser, 1937) 
(PI. 9, Figs ll,l1a; PI. 10, Fig. 4) 

1837. ParapeUocems Bchroedert n. Bp.; Prieser, p. 52, Pt 6, Flg. 11. 

MateTiral. - Two ~agmeDtary whorls. 
Description. - Whorl 8et'tkm high (cf. Tab. 37), orectaDgular or somewhat traper.ooidaJ.. Ventraa. side fiat, sides OOIllIPl'essed. UmbWcus deep, st~-waIlled. 

Tabcle 37 

j--------~--~~~---r~~--~~--~~--~--_, I---":~~-+--+-+--+--+---+--f-___ f---t-:~ I '2 LI /'1./ 

outer aDd :ionner tubet'dles oceUl' as thlekening.<;. Weakly developed .sinuous ribs: . 
indi{lated ·00 whorl side. 

Remarks. - The specimens here described shaw me I'esemblaooe to repre­sentatives of P. (Metapeltoceras) subtense Bean, fmm whWh they differ, however,. in grea1er w:idth of whorls, ·lIlO['e depressed sect.ian and deepeI' tmbillicus. 
OccurTence. - La.soain. I, ithe Upper Call1ovlan. 

Peltoceras (Metapeltoceras) helveticum Jea:nnet, ~951 
(PI. 10, 'Figs 2, 2a) 

Ism. Metapeltoceras hetvetieum ep. 0.; Jeannet, p. 1'11S, Text.,ti,g. toll, PI. 80, Fi&. 1. 
Material. - One m!flru1re whorl. 
Description. - The Ol."llameniation :and the dimen'BiQll.S as given ,by J eannet: (»951) agree w!.th the chal'ooters ~ed on our specimen (cf. Tab. 38). The descrllip-
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Ta ble 38 

~:--i-DH- h W • 0 0 Will ry2 

I :!l LI /11./ I 49 15 0.)0 16 0.)2 21 0.42 1.06 16 

L 21 LI ' I ~O1 )1 0.)1 26 0.26 48 0.47 0.89 11 

1!lon of tbe Iboloty.pe of thdB speai.es, bowevw, appues exclusively to ctbe auter matUre 
whorls, c. -lOO mm :In cti.ameter. The state of preservation of ·the IAIBOiCin I ~ 
perm.i.ts the 1lratcdnc of the orDllllllleDflai1ioal pattern and :iJts ~baIDges !In the e8l"lier 
ODtogeoellicstages: ViI.z. on the ' dmler whcm1s the ribs are diIItIinct, &e, sharp aod 
.closely ~ed. ·The . dtivldiJng poimt of the rilbs OOCUl."S an the 1OU'te:r thdrd part of the 
whorl aide or lOll ~ OUIter mal"g:iJn. Two or .three lbuiodled seclllliduy ribs W:i.tb. . 
.a cllaracteristiJoally dim.'ected. bmDc<h off fr<im every :lateral rib. UmbilIJaus rather deep 
With :rotmded a~. Ventral side fiat, "WIhoJ.'1l seotIJOn !I'e<:itangular, mare depressed than 
high. At a diameter of c. 36 mm there 00C1ll" minute but dlstl.nct outer tUbercles, 
with. dLaanete:r at 40 mm, 'l!hiJckeDingos appear on the 1lmbilicaJ. angle and eradually 
pass d!nto the ' mner tubereles. With growth of whorls the !I;Xr.imBll."Y rlIbs get weaker 
.and a dIst1Ioct d~ession makes its wppearan.ce in between Ithe dnner and oUter 
tubercles. SeOOooary ribs, brIaoching oft a.n twOs on the ol<ler whai-ls fr<m each outer 
tu'berele, g1radua:t:ly ' becoIxIe eXtinct. too. On the mabulre stages the dmler Wberctes 
.are eloogated, sharp, wbiJle the auter ones mare robust, rounded and bent somewhat 
.anterlarQy. The iIaSt of ~e peraistirlg whorls IS.lJ."e nearuy square in section. 

Rema.,.k,. - The ~es here described differs from the lJ."e1a1led P. (Metapelto­
.ceras) roZUeri Jeannet .iD JIlU"e closely ~aced and sharper tubercles BIDId ribs, !in ,less 
rouIlJdeld WIhorl sides, also in the ooter tubercles ,bE'ilng more .poster'.it:llr-ly cUlrVed. The 
~ onqenetilc stages of P. (Metapeltoce1"as) heZ1Jencum diLsplay ocel'ltain w.iIth 
P. (PeUoceras) oppeli Prie.ser. The ' one-tubercle (~) stage occurring in 
P. (Peltoceras) oppelli ,is ruxt, -powever, observaible :in 0Ilt' species. 

OccuT1"ence. - LaSOClin '1, the Upper Calloviam. 

Peltoceras' (MeiapeZtoceras) sp. A 
(Pl. 10, Figs 1, 'la-b) 

Mate1"iaZ. - One matare wharO., somewhatt carrooed. 
Description. - Whiarl section betwe~n tulbe:rcles nearly square (cf. Tab. 39), 

wdth rouDded margins. Tubercles appear at a diameter c. 40 mm., fIIost CIIDly the outer 
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ones, at diainete:r of c. 4'5 mm, the inner tu'berole.s, ·· .too . . WdIth ·.the 8oI:Weam.nce of 
tubercles, the ~y :riIbs between the :inner and oater tubercles show sbrong 
wealkening Ileadialg to gtrIad.ual extillCtiJan. Up to a diame1le1' of c. ilO mm double 
.seoonduy d!bs !in blmd1e.s bi-anch:ittlg oft from every tubercle. Between bundled dbs 

. oocur .iDteroalated II.'dbs extendlilng to the ·divdd:ing point of ribs {1Io Ithe outer <t1.Jberole). 
Sligbt ante:rtior ourvaJbm."e of ribs near ithe :outer tuberoles. On router whorls, the outer 
tubercles more di6t:lJnd, &harpene?, upourvling posteriOlr~. 
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Remarks. - The specimen here· described. r:esemble.s more th8lll one species belorleklg to the S\1bgenus MetapeltoceTlU,but lit may Dot !be .undoubtedly :refen-ed to .any one of !them. Fnm P. (MetapeltocerlU) helvetkum Jean.net ilt difters m hagher section, _er and widely spaced omamen:tatLan, also i:n sh8l1P p<l'JterioIl'ly bent outer tuberoles. ham P. (Metapeltocera,) retrospiMtum Gerard & oantaut 'OllI' ~en diffen in greater w:idth ·of whotlls, sqtW"e section and gradual develqpmeDt at. the tUbercle stage. From. P. (MetapeZtoceTlU) bat/lei (Prieser) in a shorter perd.!lph.metld stage, mare 'W'iIde1y spaced ribs and sharper (lIUter tulbereles. hom P. (Metapeltocer/l8) ,"oUieTi Jeannet in Bharper i8lIld finer r:i.bs, nar:t"IOWa" umbilkrus, aDd :mat neazcly parallel ro\m'deld fIiIde.s aIt 'the outer o1XWll"gin. 
Occurrence. - ~ I, the Upper C9JlliOvian. 

SUlbgenus PARAPELTOCERAS Schindewolf. 1925 
Type species: Nautilus annulariB Reineclke 

Ditignosi, . . - Smaill fOrms (mdc:t"OOOllehs) whose perlstome is provdded wdth Jappets. Wbcn-leecl.f.on square or ovate. Sides IOf whorls s1lIghtly~. OrnameDta­tion 00DSiISIts oil distilJllct, Il"elatlwly couse ribs. Between the midslde and the ventral edge .tl:lese Il"ibs di'Vlide into t\v() seclOllldary xibs sll~ht.1y poeterlorly bent and often ooar.ser venoflra.Dy. Frequent dn~ated secondary ·ribs. No. "tubercle" stage. 
Rema.,.kB. - A.rkeIIa (195'1) accepted the taxonamre UIiILt under the name of "Parapeltocera," - aJang with genus PeltoceTlIB ....;. as a genus . 
.pj:Uereooe.s :in the ornamenta.tion pattem beVween ma1iur'e indi.viduals of these two .units. are obviously va:y marlted. On;f:he other haod tha:e is a . str:ikl;ng 

~emI:llaPCe of the you.ng .(Ii.n.neT) whorls of the PeltoceTQS and those of . the mature ParapeltOcera, ~ettlB. horn the Hterature so f.aJE ava.i1ab1e lit may be :reasonably sUppos8d that indiv.l.duals refer.red to genus PeZtocera, are Jll8C1"OCfQnCb.s (the ~e of these forms has not yelf; been deor.ibed) while trulse rder1red to ParapeZtoceTa, m-e the microoonehs. Hence, differences m mm and ornamentatiali pattern.. of the mature f«ms tttay be· e. result of sexual dim(1rpb'lsm, sdlmd.kta:«y am the case of suhgenAlS Peltoceratoide, · and ParawedekimUa.· 
. Sbortage of . adeq-ua.te nla;te,:ial hfoders tbe COl'l"E!latiOll of the partleu_ JD.8C1'()oo conchs with thedcr oorresponding mlcrooon.chB. In tbls cozmeetiori . .anclat the present suite or: ·lm;IOwledge as reog811ds ·genus Peltoceras JJt seems :reasonWie to recogJ)ble the taxOriomme Wldt of "ParapeZtoce;.a," ua -subgeJ;nis of Peltacera" as. haS be~postiihtt-ed by Jeattmedl!950.). · :.. · 0· : 
Prieaer ~l93'1), Jd.1ke'Wise, treats .thiJS unit as a subgeaus, /but on !Other. 4ax9noml.C m..iterlii. She namelly distinguishes as· a tn>e. ~e.s ~ the subgen~ . --":. Peltoce1"a, trittdum - 8 epeoies ~ of sUbgenus PeltoceTas s. B. Ii:n aoooridaDce. with the ~ followed in the present paper. 

Pel~eras (Parapeltoceras) annulosum (Quenstedt. 1886-1887) 
(Pl. 9; Fig. 9) 

1l1li8--188'1. Ammcmttu annuklrtB a.mw~B; Quell!ltedt, p. '184, Plo 38, F1g. 31. 1888-188'1. Ammomtea annutosus; QUemJtedt, p. '184. PI. 88, Fig. 22 . . 193'1.. Para.pe&toceraB annut06um Quen.; Prieeer, p. 33, Abb. 61, PL 3, Flg. 8; PI. 5, Fig .... 1951 •. Parapeltocerair annulosum Quen. BP:; Jeann~. ~.ljN, Text-tig. 388,. PL '15, Fig. 3. 
Material. - One mature whorl with a fragmental'y body chamber, also two 

kagmenllaory ·whorls. 
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Table 40 

·,-r-tt-' +--r-+--+-·~+~!..~.:~ =-t 
-L_--L_-4-_-L_.J-_'-l...~:J.~.2.5 _~~J 

Depcription. - Whorl sectiQIl ovate (cf. Tab. 40). Omamenta'tion consists 'Of 
distiinet ooar8e pr.ima1"y riibs, d.:vdoding mto two 01" three finer secondary ribs. The 
diV'idding point of the ribs on the venltral edge. Intercalated secondMY rlbe. Sooondary 
r.iIbs Ibent sl:ightly posteriorly. 

RemaTks. - The ornamentation pattern observed on :the specJanens here 
discussed T~esentB an iJntermed:iate type !between that of P. (ParopeltoceTas) oblon­
gum {QuenBtedt) and thad; cd P.-(ParapeltoceTa,s) subannuloBum (Prieser). In our species 
the rdIbs are OOal"se!" and more dLstirnd that in P. (PaTapeltoceras) oblongum but _er' 
that in P. (PaTapeltoceTas) subannulosum. The posterior curvature of the primary 
ri~ i:n our ospec:imens :Is ma.rkedly weaker than that in P. (PaTapeltoceras) subannulo­
sum. Moreover, in ;represem.atives of P. (PaTapeltoceras) subannulosum we lWte the­
presence of d-istilDat seoon.daTY r.Ilbs, the abse·oce of $!trigJ.e .r.iJbs, aIli.9o a marltedly 
greater width af the umbilliious as <:ompaa:"ed with the other two species. 

OccuTrence. - Lasodicn I, ,the Upper Callov:hm. 

PeltoceTas (Parapeltoceras) subannulosum (Prleser, 1937) 
(Ft 9, Figs 6, 6a-b) 

1113'1. Pa.,-apfitoc87'aB aubanlW10aum Prieaerj Prleser, ,po 411, Abb. 'IM, PI. :&, F~. 8; P:l; 3, Fig. '1. 

Material. - Two mature whorls am lane tmgmentary whad. 
Description. - WbariI. section dapressed (cf. Ta.b. 41), nearly rOUDd, umbiilicus. 

shallow. whorl sides l'OIlIDded, ventral side rO'll!llded, pr1!mM'Y r:lhs coarse, strongly , 

Table 41 . 

r-- No~ rIi-=r;;f-_H_-+-_-+_ 
G.::.~~J2~ 117 

convex, at ooter mJlddle of me branchilng into twoO equa.ny coarse seoondary l'Iibs. 
Non-dLv:idllng siugle ribs and secandary IIntSl'lCalated 1'b occurring regularlly between 
two b:nmch:Lng seoonc:iaJ'y ribs. lilrom the , diW:lmg paint the seoondary ribs curving: 
rather ~y postEl!'jorly. 

Remarks. - The species here .deacribed diMe.rs from P. (PaTapeltoceraB) annulo­
l8um (Quenstedt) in ooaIl'ser ribs distdnctly dichotoInO\llSly subdivided, m Bfll'ooger 
posteda' :curva:tme of the secondary ;ribs, the :presence of. single rdbs and a Dan'oWer­
umbmcus. 

OCCUrG"ence. - LasociJn I, the Upper OaJUo:vaan. 

,Peltoceras (Parapeltoceras) cf. oblongum (Quenstedt, ~1886-1887) 
(PI. 9, Fig. 8) 

Material. - One 'mature whorl. 
Description. - Wham secltlJOln redtang'IJlar {cf. ThJb. 42), depl'essed. UmIb1l:iJous. 

mat, mther nalTOW. P:rtimary ribs, · minute, distlllncl, at the outer margin div.idilng 
mro two seoonJdary ribs. The above ch81"aciers br.iing our ~en clOse to P. 
(PGTapeZtoceras) oblfmgUm. 
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Table 42 

Remarrks. - Fol"IOIID specimens referxed to this BIJE'CIi.es by QuElnStedt ,(1886187) and 
Erdeser (11937) that from .La.sodn I differs in greater number of :Lnterca1aIbed seoondary 
Tb·, a str,onger posterdor OUIl"vatul"e of the lSecandary :ribs, and the oocUTorenlCe at the 
umblli-cal and ventral edges - VJCLth a diameter 01:45 ·mm - of :rather smaM thdoken­
:itnga on othe rd.bs. Frlom P. (ParapeZtoceras) annuZosum (Quenstedt) our spedmen 
-differs In more numerous and finer ribs and in higher section. 

OccuTrence. - Lasociln I, the Upper CallDVlian. 

Genus PSEUDOPELTOCERAS Spa1tb, 1924 
Type species: Ammonites chauvinianus d'Ortrl.gny, '18·51 

Dtagnosis. - This gen'llS (l()ItXlp1'I!ses species 'WIith a ,long-hls1:iJng perisphillCtid 
1Itage, rounded wbori sides and ventral side. In Otkier s:bages the ribs grow sldghtly 
ooal'IgeIr at the umbiliIciI.l and ventral edges and then develoop massive and blunt 00Ite!' 
tubercles. The umbl:li<:al tubercles persist IllS tbdcke:nmgs on ribs thro~hout the onto­
genetic· stages. Gemm PseudbpeZtoceras lis regarded as a tr:ansitlion from the genus 
PeZtoceras to genera 9f the SlUbfamilly Pseudoperisphinct:nae (AI1kell 1957). 

Pseudopeltoceras leckenbyi (Bean) 
(RI. 10; Fig. 5) 

1938. P'etldoPettoceras leckenbyt Bem tIP.; Gerard & contaut, .p. 88, PI. 1'1, Ftp 1, la. 
1951. PseudOg:leltoceas cf. leckenbyt Bean I!I).; Jeannet, p. l-,e, TelIJt-ftg. Ul, Pl. Ill. 

MateTwl. - One mature whorl Wlith .corroded side. 
Description: - WhIOIrl sf;:roon.g,.y evol'lJl;e, wtilth sildets ooompressed on outer whorls 

cmd slighbly rounded on donee whorls. Ventral side II'OUllded. Whorl section high 
(cf. Tab. 43), oV8lte. :rubs alel'se, massive, $l.;ghtly anterlorly bent, bi-partite or 

Table 43 

No. D -rliT-h-rw i wo,· 0 I ~r1 
+--!--t------4-;----

10 LII IMf 0.J4 ! )4 I 0.26· 6~ I 0.42 0.75 ? 
10 LII _~:1..:~..L~:..L9D I D.~~_ 0.8J ...... --''--_~ 

three-partite on the inner whorls when ne8tl' the middle of the side, 'buJt ~ growth 
of whorls nea:r the outer (siphanaJ.) margin. Secondary .ri.bs not vris.Lble on outer 
whorls, progressively stranger elongated stbLakenmgs on the primuy rlbs near the 
umbiJlieal and ventml edges. Lo:ngJiJtn.Jddaal outer tubecoles present tOn the last persist-
ing whorl . 

Remarks. - As oompared with ~en flg\l1'ed by Ge:rard & Conbanlt .(1938), 
0Utl' speaimen has fewer primm-y ribs, morenumel'OIl8 thickenings on mobs passing 
into tube:rcles on the laBt wbortl. 'I1hese differences, however, :liLt into the thntraspecific 
variability range. 

Occurrence. - Lasocln 11, the Middle (?) and Upper CalloVoian. 
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M .. SIEML\TKOWSKA-G~WSKA 

STUDIUM ' STRATYGRAFlCZNO-PALEONTOLOGICZNE KELOWEJU 
8W OBRZdENIA OOR Swnn'OKRZY8KlCB 

(Streszozen.ie) 

W pracy podaalo szczeg6loWll brostratygrafi~ Ik:cloweju poIudniowego i zachod­
niego obr.zeienia G6cr Swi~takrzystkich. Stwierdrlono na tym obszane, opr6cz najniz­
szego, obeanoac wazy.stkich pozos~.ch poziom6w kel.Oweju. 

Pod2lial kelaweju !UlS~\WIny w nim:ejszej prtaICy opiera si~ 0 schemat straty­
gr.atfl.czny lZalecany na Kol<lkwiach w Luksemburgu w !l'aku 3.962 i HIM. Jest on 
sfJosowany w wi~kszokli .naj6w. eutq,ejskich, a .rMlni .si~ od Bchemaw. polskdego 
gl6w.nie innymJ. ptw:llkoami indeksowymi w pcltSZCoZeg6lnych pazliomach. R60niea wi~­
szej wagi wystl3>\llJe jeclynie w umiejsoowli1!ndru granicy ke[owej/okaford (par. tab. :1). 

Na· ~ pohldn.iowego ·1i zacbadniego obJ:!zerienia G6r Swi~skich na 
najn1Mzy poziom. ke10weju - M. macrocephalus - pnypada lutea se<iymectacyjna 
(par. fig. 2). Rerwszym udolrumentowanym paJeontologicznie poziomem kelowetu 
obecnym ·oo omawdanym tereme jest S. calloviense. 

Fauna doIrumen.tuj~ ten pozi'lllll zoataia stwierdaxma w odsloni~ciu Wola 
·Mor.aw.iJc:kla - w n8f.l.niZszej w8ll"S'twtie dtel()weju wyetlpljll~ w tym profilu. 
a wykS'&taloonej vi postaoi ?Jiepien.ca marglistego ze stromatoJ.itami. Porz.dom S. ca11o­
Vliense - 1a'k1k1a1.w1ek Die udoktanentowany faoodstycznie - stanowi r6wnie2: naj­
niee ogniwo lreloweju w pozostalych odslonJiE:ci-ach (f:lg. 2). 

Kelowej ~rodkowy (poziomy K. jason i E.ooronatum) na terenie zachodniego 
obrzetenda 'WYkazUje dui4 zmienno§{: litologicznll i millZszo&ci. Fauna obu tych po-
7Jomaw b&cm.ie !1.Ostala znalezi<ma w wal'Sltwie lbulastej ze stroma-tolistami w profiJ1.u 

. Mnin (flg. 3); aDloolty z pordomu E. coronatfJum.· - w war9twde Ibulaatej w .profilu 
Lasoc:l.n II (fig. 4) i w ~Uu Lasooin I. W obrz~eniru. iPoludn.i-owym kelowej srodko­
wy wyksztalmny· jest doSc jednoJcie w postaci' margli i w.apndstych gez z czertami. 
Nieli.cznll flWIl~ maJerdono w profi~ Wolica i Wola Maraw.icka (par. tab. 2). 

KeIowej g6cny (poolomy P. athleta i Qu. lamberti) w obrrz.eieniu ~choctndm 
wykazuje r6wnle2: duZe zr6Znioowaoie facjaline. W Mninie na ~ P. atbleta 
przypad.a Juk.a silratygrafioezna, natom1.ast po2liom · Qu. Jai:nbertti (udokumentowany 
pr.zewodnill flaunll) tworzll jasne bulaste wapienie. W profilu Lasoc.in I waTsflWa bu­
lasta stanowillCIQ Ilajwyisze ogniwo kelowej'U zawiera sIrondeDsowarill Ii wymieszanll 
fatllDe z pozlomu E. ~ooatum arK IZ obu poziomOw keloweju g6rnego. W profilu 
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.La.soci:n 11. do kelow:ejlll g6rnego (me udoltlummtowBalego faunistycznie) !Ilalei~ myli­
firkowane wapdenie ·bu:laste. W abrzeZeniu poIudniowym paIl'llje ci<!\glJoi§c sedymentacji 
.mi~y kelowe<jem ~rOdklowym agamym. FaurunplUwodnill dla porlJiornu P.-athleta 
maleziooo w WOI1:i. Mara-wick:.iej (tab. 2), . ..nat.omiaat dl:&" ~otriu. Qu. lamberti -
w Wol:Lcy. 

Forzliiom Qu. ~ae' dolnego Ok.sjlordu wystc::PUJena calym omawianym obsm­
rrz:e, z wyjlltkiem Gumienlic, gdde mii.~dzy 'ke1owejem·1a oksfardem stwiE!8.'ldzOno kon­
takt tektandozny. Nejn.itszy oksfurd zostal udolrumeID:towany fau'llistylCznie w profilu 
Mnin, La800ln I i Wol!i.ca. 

-w ~ paleontologiczlIlej majdujll S!i~ 1kr6tide -ap.i.sy gatlllllk6w amcmit6w waZ­
nych :z punk.tu Wndzen.ia eI;r.arl;ygraficznoego. BIl to gattmk;! z rodzaj6w: 'PaTapatoCertl.8, 
PtychophylZoceTaB, MacrocephaZi-te8, ETymnoceTas, KosmoceTaB, Quenstedtocera8, Po­
cuUsphincte8, PeltoceTa8 oraz jeden gatu.nek lodzika z !rOdzaju Pseudaganide,s. 
Sz0'lleg6lowo potralktowa;n.o jedynie opisy gatuDk6w z ,rod~ PeltoceTas, kt6re 00-
tycllczas w Palace Die byly palean~e OpraoowaI!le. Systeinatyk~ poszcreg61-: 
n~h mdzaj6w przT.i~ w wi~k:srzo8c!i .na podBta'Wie W. J . .Ao:bl!la (1957) 11.1lb w opar­
oiu 0 naj:now,gze ~afie ~~posr.IlCZ(!g6lny~h rodzin czy Irodzajaw.· 

Instytut Geologii Poclsta'Wo'We; 
UniWeT8'/1tetu WaT8zaw8kiego 

02-089 WaT8za'Wa, AI. ZWiTki i WigUT'/I 93 
WaT8%a'Wa, W maTCU 1973 T. 
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